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Will Last a Generation. 


MERRYWEATHERS’ LEATHER HOSE, 





MERRYWEATHERS’ “ DUB-SUB” 
CANVAS HOSE 


Will last out three ordinary Hose 
Pipes, whilst 
MERRYWEATHERS’ 
‘* EXTRA-DUB-SUB ” 


will last out Six 
ordinary Hose 


Sphincter 
Grip 
ARMOURED HOSE 


“INVICTA” BRAND. 


Rubber-Lined CANYAS HOSE 
And other Hoses for all Purposes. 


LARGEST MAKERS OF HIGH-CLASS 
HOSE IN THE WORLD. 












A Pamphlet giving the History of Hose and Prices 
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—— Contractors to H.M. Government. —— 


CANISTER AND FIRECLAY WORKS, BONNYBRIDCE, N.B. 
TELEGRAPHIC ADDRESS—"STEIN, BONNYBRIDGE.” 
MANUFACTURERS OF 








(BEST SCOTCH), 


Ground Ganister, Ganister Bricks, Stoppers, Nozzles, Swan-neck Pipes, &c., 
FOR STEEL AND IRON WORKS, GAS WORKS, CHEMICAL WORKS, &c. 





TRADE MARKS: “STEIN”; “J.G.S. & CO.” 17982 
SHIPPING PORTS: Glasgow, Leith, Grangemouth, Bo’ness and Alloa. 


London Agents - - - - WM. JACKS & CO., 23, Leadenhall Street. 
i ee 


TEMPERLEY TRANSPORTER. 
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COALING H.M.S. “ROYAL SOVEREIGN.” 


60-ft. Transporters used at the Naval Manceuvres. 
Transporter put 40 tons of coal on board per hour. 











Each 





FOR FULL PARTICULARS AND CATALOGUE APPLY TO 


THE TEMPERLEY TRANSPORTER COMPANY 
12, BISHOPSEATE STREET WITHIN, LONDOH, BO. 2», 





Write for “HINTS ON HOSE,” | 


63, LONG ACRE, LONDON, W.C. | 


JOHN G STEIN & CO. 





“ UNBREAKABLE” PULLEY 
& MILL GEARING CO., Lro 


ECONOMICAL TRANSMISSION OF POWER. 


A COMPLETE SYSTEM OF SPECIAL 
STANDARD __APPLIANCES. 


LARGE STOCKS. QUICK DELIVERY. 


AGENTS IN MOST CHIEF CENTRES. 
(See List week before last.) 




















This THREEFOLD SYSTEM of Improved Power Transmission Comprises 


SWIVEL BEARINGS. 


Hangers, Pedestals, Brackets, Wall Boxes, Pillar Bearings, &c., 

for all sizes and positions. 
LESS FRICTION & LONGER LIFE THAN ANY OTHER TYPE. 3 
WROUCHT-IRON SPLIT PULLEYS. 


Made of any size or strength. Light and Balanced. Strong and Cheap. 
System of Interchangeable Bushes if required. 


UNIVERSAL OR COMPRESSION COUPLINGS. 


Require no Key nor Facing on Shaft. 
Perfectly shrouded. 
Easily put on and taken off. True the Shaft Ends. 


Many of the most modern Factories and Mills have been fitted up throughout on this system. 


MANCHESTER & LONDON. — w 
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FOR CIRCULATION ABROAD AND IN THE COLONIES ONLY. 


“BRICK MAKING.” 


A CATALOGUE of Plant and Machinery by 
JOHN BIRCH & CO., LIMITED, 
MERCHANTS AND ENGINEERS, 
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PERFECT SAFETY 


ai’ HYDRAULIC LIFTS 
emaaiant Goods. 


THE WATER SAVING 
HYDRAULICS. 


- Lifts & Cranes 
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THE CHICAGO DRAINAGE CANAL. 

Durine the present year one of the great engi- 
neering works of the century will be practically 
completed, and the City of Chicago, always con- 
sistent to her monopoly in superlatives, will be able 
to claim ownership of the greatest open sewer that 
the world has ever seen. The drainage canal will, 
however, be much more than this ; it will constitute 
the first link of a chain of internal navigation for 
ocean steamers, which when completed, possibly in a 
not very distant future, will convert Chicago into a 
seaport: not in the sense that'she is at present a 
seaport, by way of the small canals and the great 
lakes ; but a port for vessels of the first magnitude, 
and reaching the Lake City, vid the Mississippi, 
through what will be then a completed ship canal. 
Looking still further into the future, with an 


Fig. 7. Cross Section 
oF the Channel in Rock. 










It will thus be seen that the Chicago Drainage 
Canal ranks as the fourth of the great undertakings 
of its kind as regards length and depth, while for 
width it takes easily a first position. At the same 
time it must be looked upon only as the first 
section of a vast undertaking, although it is com- 
plete in itself. In one respect the canal is very 
remarkable—the rapidity with which it has been 
executed. The works were commenced only to- 
wards the close of 1892, and they have involved 
the employment of 6000 men, and the excavation 
of about 40 million yards of material, nearly 30 
per cent. of which was rock. The total cost of 
the work will be about 30 million dollars, or, 
say, 6,000,000/., which compares very favourably 
with the cost of the other similar great works, as 
will be seen from the following approximate com- 
parison : 


from the summit to the further end, except where the 
Atchison, Topeka, and Santa Fé Railroad crosses the 
canal opposite Lemont (see map, page 4). The second 
cause of delay is due to the lack of funds in the hands 
of the Board to pay for the work as fast as the con- 
tractors earn it in their estimates. This has resulted 
in the contractors taking more time to do the work, 
and at the same time the want of money prevents the 
board from pressing them forward. The third 
reason is assignable to the forfeiting of contracts 
on a number of sections, and the failure in some 
instances of the new contractors to instal a plant 
sufficient for the work, or in experimenting with 
new methods and finding them unsatisfactory. Pro- 
bably the waters of Lake Michigan will not be turned 
into the new channel before the beginning of 1898. 
The immediate purpose of this great work is the 
one which is of present interest ; we propose to 
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Cross Sections oF the Channel in. Earth. 




















































































































achieved Nicaragua Canal, it will be readily 
imagined how vast the changes in the directions and 
centres of trade may be, when the first link, known 
as the Chicago Drainage Canal, has been developed 
into a finished chain. 

We said that the present year will see the drainage 
canal practically completed, but it is impossible to 
say when it will be actually put in service. Several 
causes have combined to create delay.. In the 
first place, the Board of Trustees, in which is vested 
the whole responsibility of the canal, failed to secure 
the right of way at points where the canal is crossed 
by railroads and highways. This delay in making 
the necessary arrangements at such points has 
hindered the contractors in completing the excava- 
tion on a number of the different sections ; 
especially is this true of the Chicago end of the 
canal. Thus far none of the excavation at points 
where the various railroads cross the channel has 
been made, except at- what is known as the Pan 
Handle Railroad crossing, where a temporary girder 
bridge in 80 ft. spans, and carrying eight tracks, has 
been placed upon piles, and the excavation under- 
neath this is now making slow progress. During the 
present month the canal will be practically finished 









consider. this, and in some following articles to z ee | 





describe the manner in which the canal has been Naime60'Ganal: | Sel ' Total Cost bey me i 
constructed. It may be desirable, in the first besitos, : ; 
place, to give some idea of its magnitude by com- million million - s. d. 
paring it with the other great canals of modern|,,., ~~ Sus 43 
times, and especially with the Suez, the Man- | North Sea 104.6 | 7.8 1. 6 
chester, and the North Sea Canals. The dia- — “ Pe _ : : 
grams Figs. 1 to 6 are type sections of the Chicago Chicago 40 | 6 | 380 


Canal, while Figs. 7 to 15, page 2, are similar; _ 
sections of some great canals, as well as of some 
other minor though important works of the same 


class ; Figs. 16 and 17 are sections of the Corinth 
Canal (ENGINEERING, vol. lviii., page 610, and vol. 
Ix., page 595). From these sections it will be seen with that. of other works of the same kind, are of 
that the Chicago Canal takes a front rank with the | considerable interest. - So satisfactory a result was 
other works of its class as regards width and depth. | only brought’ about by the use of the * most ad- 
The following figures will also help the comparison. | vanced systems of excavating and. distributing. ma- 
———- — 'chinery, and the plant that is used on the different 
sections of the canal is probably the most econo- 


The methods by which this very. large amount of 
work has been executed in so short a time as. four 
years, and at. a price that compares favourably 
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has had to be raised, in order to obtain some slight 
fall when sewers were first systematically con- 
structed, there were no natural facilities for the 
disposal of the sewage, and, indeed, no attempt at 
sanitation was made before 1850, when the city had 
already a certain importance. A few years later, an 
organisation was set on foot to construct some sort 
of drains to discharge into the Chicago River, a 
creek that flows in from Lake Michigan, or flows 
out into it, according to the level of the lake waters 
or the freshets in the rivers at the back. This first 
effort resulted ina marked improvement over the 
midden-heaps and open ditches that had previously 
ruled ; and by 1856 the city engineer had built some 





miles of sewers, and had raised the level of the 


intakes of the water supply. Thus some measures, 
if only temporary, became necessary, and partial re- 
lief was found by the establishment of pumping sta- 
tions on the side of the Chicago River, from which 
the sewage was lifted into a canal ata higher level of 
some 25 ft. Many years before—about 1845—the 
Illinois and Michigan Canal had been constructed, 
passing near the head of the low divide that is 
almost the only elevation near Chicago, and about 
the year 1870 this canal was deepened and adapted 
to serve as a sewage channel. The lifting engines 
just referred to, raised the sewage-laden water of 
the Chicago River into this canal, where it found 
its way into the rivers beyond and ultimately into 
the Mississippi. By this arrangement an improve- 
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the population would far exceed a million, it be- 
came evident that all the makeshift arrangements 
must be doneaway with, and some permanent method 
of sewage disposal be carried out. An extraordinary 
flood in the summer of 1885 brought about a crisis, 
and hastened the action of the city authorities ; 
this flood was followed by others of great severity 
from the Desplaines River, running a few miles at 
the back of the lake ; these floods poured into the 
Chicago River, causing much damage to the harbour, 
and emphasising the danger to the water supply 
from the violent dispersal of the sewage into the 
lake, the pumping stations being entirely powerless 
to cope with the sudden rush of flood water. A 
commission was formed to examine into, and report 
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streets several feet in order to obtain the necessary 
gradients. Of course one or other of the sluggish 
branches of the Chicago River formed the recep- 
tacle for all discharges, though later, as the city 
grew, outlets were made into the lake. — Probably, 
had any one been able to form an idea that one 
day Chicago would become the second (or possibly 
the first) city of the Union, so far as popula- 
tion is concerned, some plan less reckless would 
have been decided on, than the establishment 
of an open sewer, which was at the same time 
the port and harbour, in the midst of the grow- 
ing city. But so things were; and many years 
had not passed before it became painfully evident 
that, though Lake Michigan was an admirable 
source of water supply, and at the same time a 
capacious sewage reservoir, it could not serve the 
double purpose at the same spot, without inter- 
fering with the healthful condition of the ever-in- 
creasing population. When epidemics and a rising 
death-rate had sufticiently impressed this fact upon 
the municipal authorities, strenuous and successful 
efforts were made to ameliovate an intolerable state 
of things : at least so far as the water supply was 
concerned ; and the first of the water tunnels, 
stretching out far into the lake and beneath its 
bed, beyond the reach of shore contamination, was 
constructed. Still the city grew, and poured out an 
ever-increasing flood of filth and industrial refuse 
into the river, and it became evident that the 
original water tunnel could no longer furnish a 
sufticient supply. Moreover, the purity of the 
water became open to suspicion, and a second 
tunnel was made extending still farther out from 
shore than the first, and this was in course 
of time again repeated, until the sources of 
supply are now several miles lakeward. Thus 
the integrity of the water furnished to the city 
was insured, and both as regards quantity and 
quality, Chicago may be very well content. It has 
been quite otherwise, however, with the sewage 
disposal. The Chicago River grew each year a 


more intolerable reservoir of fermenting sewage, 
as often as not setting outward into the lake in a 
long dark flood, marked by flocks of birds above, 





and often setting with the wind perilously near the 
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ment was effected, and during a large part of the 
year a slight stream inwards from the lake was 
created into the river, or at all events it remained a 
stagnant reservoir. At certain periods, however, 
matters were different : then the freshets from above 
overcame all the efforts of the pumps, and the 
sewage streamed into the lake as dangerously as of 
old. As the years passed, and the phenomenal 
growth of Chicago pointed to an early date when 





ILLINOIS & MISSISSIPPI 
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upon, the duplicate scheme of dealing with the 
Desplaines regulation and with the sewage question, 
the latter to be solved in such a manner as to 
render danger of water pollution impossible in the 
future. The report of this commission was not 
presented until 1887 ; it dealt with a project for 
the diversion of the flood waters of the Desplaines 
into the Illinois River, and it considered three 
methods of dealing with the sewage of the city. 
The first of these methods was by a discharge into 
Lake Michigan ; the second wasa system of sewage 
irrigation ; and the third a means of discharging 
the whole of the sewage into the Desplaines River. 
As regard the first portion, the commission recom- 
mended the constru¢tion of such works as would 
insure the discharge of the flood waters of the 
Desplaines, when they exceeded a certain level, into 
the Lake Michigan. Thetwofirst suggestions for deal- 
ing with the sewage they found to be impracticable ; 
and concentrating their attention on the third, they 
advised the construction of such works as would 
practically form an extension of one branch of the 
Chicago River, as far as the town of Lockport (see 
Map, Fig. 18). The capacity of this channel was to be 
such that it would allow of the discharge of 600,000 
cubic feet per minute, with a current of two miles an 
hour ; this capacity was considered sufticient to meet 
amply the requirements of a future population of 
2,500,000, no exaggerated estimate considering the 
growth of Chicago during the previous 10 years. 
On the face of it this bold proposition suggested 
thorough efticiency, and it was also the first step 
towards the realisation of Chicago’s dream -— to 
become a seaport. The proposal having been 
thus generally approved, the first thing neces- 
sary was to constitute, by Act of Congress, a 
sanitary district of Chicago, for the purposes of 
finance and control. (The area of this district is 
shown on the Map, Fig. 21.) The Act was passed 
in 1889, and steps were taken to raise the large 
fund required for carrying out the works that had 
been finally approved. The special clause of the 
Act referring to the general conditions of the new 
drainage canal, is of sufficient interest to bear quo- 
tation, as it gives a good idea of the main lines on 





which the work has been carried out. ‘‘If any 
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channel is constructed under the provisions hereof 
by means of which any of the waters of Lake 
Michigan shall be caused to pass into the Des- 
plaines or Illinois River, such channel shall be con- 
structed of sufficient size and capacity to produce and 
maintain at all times a continuous flow of not less 
than 30,000 cubic feet of water per minute, and to 
be of a depth of not less than 14 ft., and a current 
not exceeding three miles per hour; and if any 
portion of any such channel shall be cut through a 
territory with a rocky stratum, where such rocky 
stratum is above a grade sufficient to produce a 
depth of water from Lake Michigan of not less than 
18 ft., such portion of said channel shall have 
double the flowing capacity above provided for, 
and a width of not less than 160 ft. at the bottom, 


capable of producing a depth of not less than 18 ft. 
of water. If the population of the district drain- 
ing into such channel shall at any time exceed 
1,500,000, such channel shall be made and kept of 
such a size and in such condition that it will pro- 
duce and maintain at all times a continuous flow of 
not less than 20,000 cubic feet of water per minute 
for each 100,000 of the population of such district, 
at a current of not more than three miles per hour ; 
and if at any time the general Government shall 
improve the Desplaines or Illinois Rivers, so that 
the same shall be capable of receiving a flow of 
600,000 cubic feet of water per minute, or more, 
from said channel, and shall provide for the pay- 
ment of all damages which any extra flow above 
300,000 cubic feet of water per minute from such 
channel may cause to private property, so as to save 
harmless the said district from all liability therefrom, 
then such sanitary district shall, within one year 
thereafter, enlarge the entire channel leading into 
the said Desplaines or Illinois Rivers from the said 
district to a sufficient size and capacity to produce 











and maintain a continuous flow throughout the 
same of not less than 600,000 cubic feet of water 
per minute, with a current of not more than three 
miles per hour; and such channel shall be con- 
structed upon such a grade as to be capable of 
producing a depth of water not less than 18 ft. 
throughout said channel, and shall have a width of 
160 ft. at the bottom. In case a channel is con- 
structed in the Desplaines River, as contemplated in 
this section, it shall be carried down the slope be- 
tween Lockport and Joliet to the pool commonly 
known as the Upper Basin, of sufficient width and 
depth to carry off the water the channel shall bring 
down from above. The district constructing a 
channel to carry water from Lake Michigan of any 


j}amount authorised by this Act, may correct, modify, 
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and remove obstructions in the Desplaines and 
Illinois Rivers wherever it shall be necessary so to 
do to prevent overflow or damage along the said 
river, and shall remove the dams at Henry and 
Copperas Creeks in the Illinois River before any 
water shall be turned into the said channel. And the 
Canal Commissioners, if they shall find at any time 
that an additional supply of water has been added to 
either of the said rivers, by any drainage district or 
districts, to maintaina depth of not less than 6 ft. 
from any dam owned by the State, to and into the 
first lock of the Ulinois and Michigan Canal at 
Lasalles, without the aid of any such dam at low 
water, then it shall be the duty of said Canal 
Commissioners to cause such dam or dams to be re- 
moved. This Act shall not be construed to autho- 
rise the injury or destruction of existing water- 
power rights. 

‘¢ When such channel shall be completed, and the 
water turned therein, to the amount of 300,000 
cubic feet of water per minute, the same is hereby 
declared a navigable stream ; and whenever the 


general Governinent shall improve the Desplaines 
and Illinois Rivers for navigation, to connect with 
this channel, the said general Government shall 
have full control over same for navigation purposes, 
but not to interfere with its control for sanitary or 
drainage purposes.” 

The foregoing extract gives a general idea of the 
extent of the works as they have been planned and 
are being carried out. They possess three principal 
features : the construction of a dam to relieve the 
flood waters of the Desplaines by discharging a 
surplus into the lake ; a diversion of the river by 
turning it into a new bed, parallel for the most part 
with the drainage canal ; and the canal itself. It 
will be noticed that the ultimate scheme is indi- 
cated in the official description, and that when this 
is completed, it will be as a Government and not as 
a State work. The plan, Fig. 18, and the sections, 
Figs. 19 and 20, show the direction of the canal and 
give some idea of the nature of the works. As 
already stated, the total length of the canal will be 
about 36 miles, but of this only 28 are under con- 
struction, that is to say, as far as Lockport ; the re- 
maining distance to Joliet and the junction with 
the river being left for the present. Excepting for 
their magnitude, the operations between Chicago 
and Lockport presented no great difficulties ; beyond 
that point, however, there is a heavy fall which will 
involve heavy works. 

The sanitary district of Chicago was organised in 
1890, under the control of a board of trustees, and 
it is this body that is responsible for the execution 
of the works. These were commenced on Septem- 
ber 3, 1892, and were to have been completed early in 
the present year. The following general figures will 
be found of interest. About 6000 men have been 
employed, onan average, since the commencement ; 
and 60,000 cubic yards is the average amount of 
material shifted daily. Approximately there will 
be 12 millions of cubic yards of rock cutting and 
over 26 millions of earth excavation in the drainage 
canal, while in the river diversion the quantities 
are 259,000 and 1,600,000 respectively. The cost 
of the diversion works is about 200,000/. and of the 
main canal 6,000,0001. ; the length of the channel 
under construction is 28 miles, and the slope of the 
bed is 1} in. per mile in earth cutting, and 2? in. per 
mile in rock ; the maximum velocity of the current 
is not to exceed 3 miles an hour. The length of 
the diversion channel is 19 miles, and the length of 
embankment separating the new river bed from the 
canal is 13 miles. The height of the crest of the 
dam above Chicago datum (the low Lake level of 
1874) is 16 ft. 3 in., or 579.61 ft. above the sea ; the 
length of the crest is 397 ft., and the bottom width 
of the diversion channel is 200 ft., or rather more 
than that of the canal; this width was necessary 
on account of the great range of the discharge from 
the Desplaines River, which varies from nothing in 
a dry season, to 800,000 ft. per minute during 
freshets. Under the altered conditions the flow in 
the rectified river channel towards the Illinois River 
may reach 300,000 ft., after which any excess will 
pass over the dam into Lake Michigan. 

(To be continued.) 


THE PARIS INTERNATIONAL EXHIT- 
BITION OF 1900. 

To assure the complete and popular success of an 
International Exhibition, the interest and curiosity 
of the masses must be excited, and varied amuse- 
ment must be provided for them. The Paris 
Exhibition of 1889 had its Eiffel Tower, and its 
Rue de Caire ; the World’s Fair of 1893, its Ferris 
Wheel and the Midway Pleasaunce. The ap- 
proaching Exhibition of 1900 must also possess 
some great attraction if it is to live in the memory 
of the populace. The French call this a clou, and 
it will be difficult to find a nail of larger dimen- 
sions than the still famous Eiffel Tower. As may 
be imagined, the directors of the Exhibition are 
besieged by a crowd of inventors proposing plans of 
more or less originality and merit. Most of the pro- 
posals submitted refer to modification of the Tower ; 
but it seems out of date to er forward as the great 
feature of the 1900 Exhibition, what has long 
ceased to be a marvel of engineering. Some 
schemers wish to build a steel suspension bridge 
from one of the platforms of the Tower to the top 
of the Palace of the Trocadero standing on the hill 
overlooking the Seine on the opposite bank ; others 
suggest that the Tower could be utilised for illumi- 
nating a large part of the Exhibition grounds by 





transforming it into a monster lighthouse. Some 
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COMBINED ENGINE AND ALTERNATOR AT BOLTON. 


CONSTRUCTED BY 








will be reserved for varied exhibits which do not 
require a vertical light. At the main angles of the 
plan are placed two pavilions and two rotundas, 
lighted by three large embayed windows enriched 
with balconies. These rotundas break up the series 
of exhibition galleries, and they relieve the general 
appearance of the building. 

We have said enough to give an idea of the 
general arrangement of this smaller palace ; about 
the details of construction we shall have more to 
say at another time. 

As regards the large palace which will be placed 
opposite the smaller one on the new avenue, we 
hope before long to be able to give the definite plans. 
All that need be said just now is that this build- 
ing, which is to be a permanent one, has been the 
subject of much careful discussion. M. Girault 
will greatly assist his collaborators in the work, and 
thus will insure a harmony of design. One great 
difficulty is the narrow limits into which ali the 








Al} 


internal accommodation, especially staircases, have 
to be compressed. We believe that the facade will 
have a colonnade and a projecting central doorway 
with three large arches. 

At the time of writing, the plan of the Exhibition 
Bridge, the famous Pont Alexandre IIT., has been 
decided upon. «It will consist of a single span of 
steel, somewhat resembling the Pont Mirabeau, 
recently described in ENarnEertnc. The boldness 
of the project and the use of steel at first troubled 
the Conseil-Général des Ponts et Chaussées, which 
is responsible for all constructions appertaining to 
roads, canals, rivers, and railroads. Having, how- 
ever, decided on the design, it will be doubtless put 
in hand without delay. 








BOLTON ELECTRIC LIGHTING PLANT. 

TuHE electric lighting of Bolton is a municipal under- 
taking, and worked as a branch of the Corporation 
Gas Department. The station was opened in Novem- 
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MESSRS. HICK, HARGREAVES, AND CO., LTD., BOLTON, AND MESSRS, S, Z, DE FERRANTI, LTD., HOLLINWOOD, 
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ber, 1894, the original generating plant consisting of 
two vertical compound non-condensing engines of 160 
brake horse-power and one of 80 brake horse-power, 
by Messrs. J. and E. Wood, of Bolton, driving by 
rope gearing ; two 100-kilowatt and one 50-kilowatt 
alternators of the Mordey Victoria pattern, supplied 
by the Brush Electrical Engineering Company. As 
early as the beginning of 1895 it was seen that the 
above plant would shortly be inadequate to meet the de- 
mand, and the contract for the first set of engines and 
dynamos which we illustrate above, was placed with 
Messrs. Hick, Hickgreaves, and Co., Limited, of Bol- 
ton, and Messrs. S. Z. de Ferranti, Limited, of Hollin- 
wood. The satisfactory working of this plant led toa 
similar engine and dynamo being ordered for the 
season of 1896, and this is now working. A third set 
has been ordered for 1897, and a fourth set for 1898. 
Each plant, as will be seen from our illustration, con- 
sists of a vertical compound two-crank engine driving 
a flywheel alternator fitted directly on the crankshaft 
between the high-pressure and low-pressure stan- 
dards. The engine is designed to give at full 
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load 270 brake horse-power and 300 indicated horse- | 
porse-power, working without condensation at a speed | 
of 157 revolutions per minute, with 120 Ib. steam 
pressure. The cylinders are 16 in. and 27 in. in dia- | 
meter by 18 in. stroke, the high-pressure having a 
»iston valve controlled by a shaft governor, and the 
semper a plain slide valve. A special feature 
of the engine is the closed standard ; access to the 
working parts being provided for by a door forming 
practically the whole front of the frame, closing oil 
and water tight on a faced joint. The crankshaft is 
carried in two bearings only, the steps of which are lined 
with white metal and fit into spherical recesses in the 
haseplates, allowing perfect freedom for self-adjust- 
ment. The cranks are overhung and provided with 
balance weights. Forced lubrication is provided by 
an oil pump driven off each crosshead through a rock- 
ing shaft, which also serves to work the indicator, the 
parts thus supplied being the crank neck, crankpin, 
crosshead pin, and slides. The piston and slide valve 
rods are fitted with the builders’ patent Soho floating 
metallic packing, and the engines are provided with 
a very complete equipment as regards cylinder lagging, 
indicator cocks, lubricators, oil splashers, &c. 

The alternators were supplied by Messrs. Ferranti 
under a separate contract, and are designed for an out- 
put of 200 kilowatts. The engine flywheel supports 
the rotating armature of the machine, the wheel being 
10 ft. 3 in. in diameter, and weighing 8} tons. This 
wheel is secured in position in the way usually adopted 
by Messrs. Ferranti—of boring the wheel to a dead 
size, and securing it in position by means of two tyre- 
rolled steel hoops shrunk on the boss of the flywheel. 
The wheel is made with eight arms, and is cast in halves, 
with splitting plates between the bases of the arms. 
The armature is supported by 64 radial insulated spokes 
or bolts, fixed by an equal number of steel nuts 
inserted in cored holes in the periphery of the wheel, 
the nuts being insulated and carried from the wheel 
by means of a cement compound, After the nuts were 
placed in position, they, together with the bolts, were 
tested with a working pressure of 6000 volts, or three 
times the working pressure of the machine. The 
armature, consisting of 64 coils, is constructed as 
follows : 

Each armature bobbin is wound on a laminated brass 
core, each lamination being keyed to the next by 
means of corrugations. On this core is wound bare 
copper tape, the tapes being separated by insulating 
material, also corrugated, the result being a very stiff 
hobbin, although made of comparatively flimsy ma- 
terial. 

Each pair of these bobbins is mounted in a pair of 
heavy gun-metal clamps, from which it is insulated 
with mica. The clamps are secured in position by 
riveting the whole together, while the bobbins and 
clamps are held up in an hydraulic press. Each set of 
bobbins is then mounted on the radial spokes above 
mentioned, and is pulled home by means of nuts on 
each radial bolt, the armature being keyed together 
by the corrugations before mentioned. The armature 
is easily adjusted by pulling down the bolts on one 
side or the other. 








Results of Trials. 


Current. Horse-Power. | 3 2 
ge 6/6 - 
oa 1 e 
” : : |S E 
zB & s8 ize |B |Z | & 
e $ ge ce | 8 (3 | 8 
os) ce ; Did Oo = | & nm 
ssa $ am ‘ Ex = 2 
ele] B . sO 16 =—5 |8S § 
¢ $32 6,8 Fe 725 95 138 @ 
Eg?g F/S sé ges] 28 [Be § 
a.m. Ib. p.c. 
9.20 152 118 54 2000 84.7 87. 171.8 145 844 
9.25 154 116 55 2020 82.8 88.0 170.8 148 386.6 
9.30 154 117 74 1960 105.2 121 | 226.2 194 85.6 
9.33 152 117 90) 1910 120.5 138 | 258.5 | 230 689.0 
9.35 154 117 90 | 1990 123.5 153 276.5 | 240 86.7 
9.40 154 115 91 | 1990 122.5 152 274.5 242 «88.1 
943 154 115 99 | 1960 129.2 163 | 292.2 260 88.9 
945 152 116100 1960 130.2 165 295 2 263 | 89.1 
9.50 152 116100 1980 132.2. 164.5 | 296.7 266 «89.6 
9.55 152 116100 1940 129.2 163 292.2 263 90.0 





The armature runs between 64 electro-magnets on 
either side, the magnets being st pported in cast-iron 


| efficiency of 88 per cent. ( 


absence of any bearings on the alternator, is very high. 
The actual tests at full load, and including the power 
taken to excite the alternator, show a combined 
E.H.P. 
LHP.) 
perature at any “agg of the machine after six hours’ 
full load was 20 deg. Fahr. above engine-room. 

The combination or unit described is very compact 


The highest tem- 


35 per cent. as compared with 27.6 per cent. in 1895, 
16 per cent. in 1894, and 14.7 per cent. in 1893. Only 
in an exceptional year has the Clyde reached the ratio 
of 35 per cent., and for the past year the proportion 
of their foreign tonnage has only been 26.7 per cent. 
The Tyne and Tees produced the greater part of 
the work for abroad. In former years the north- 
east coast managed to outbid Clyde firms for several 


and occupies but little floor space, whilst the simplicity | Glasgow ships; but this year the balance is distinctly 


and fewness of parts enable it to be — worked and 
maintained. The running is very steady and quiet, 
and the parallel working of the alternators at 83 alter- 
nations per second leaves nothing to be desired, 


Fig.2, Throttle Valve partly closed, 
i 9.20 AM. 


Me 

















Fig.d Throule Valve full oper. 
9.55 AM. 
V2 
Yas 
e 
2806.8. 


The first of these units was built to the specification 


of Mr. J. H. Ryder, Assoc. M. Inst. C.E., M.LE.E., 


then borough electrical engineer for Bolton, and now 


occupying a similar position at Plymouth, and its suc- 
cessful working led to his recommendation of a similar 
unit for the first extension, and to a like recommen- 
dation on the part of Mr. Arthur Ellis, A.I.E.E., the 
present borough engineer, as regards the second and 
third extensions. 


On Friday, November 29, 1895, a trial of one of 


these sets of engine and machine was made at the 
Bolton Electricity Works, and the results obtained are 
given in the annexed Table, and indicator diagrams, 
the latter referring respectively to the first and last 
of the tests. 
ciency of the plant was very high, ranging from 84.4 
wed cent, at about half load to 90 per cent. at full 


It will be seen that the combined effi- 


oad, 


SHIPBUILDING AND MARINE 
INGINEERING IN 1896. 
Nortu-Eastr Coast. 
As promised in concluding our general review of 


the shipbuilding and marine engineering industries 
last week, we return to the subject to deal with sepa- 
rate districts, and the first point which suggests itself 
is that while the increase on the previous year’s total 


1892. 
Tons, 


1891. 
Tons. 


1893. 
Tons. 


1896. 
Tons. 


1895. 
Tons. 


1894. 
Tons. 
North-east 


frames which are carried from two independent base-| ports .. 667,838 516,224 545,078 435,349 631,751 606,362 
plates grouted into the cement foundations. Each | Clyde .. 422,304 359,625 339,640 279,916 335,191 335,076 


pole-piece is surrounded by a coil of copper tape wound 
on st ae each coil being insulated from the pole-piece 
by waterproof insulation, and the turns of the coils 
being separated from one another by the same material. 
This construction results in the deterioration being 
reduced toaminimum, while giving a very tine appear- 
ance. Suitable hand racking gear is provided, so that 


the field magnet frames can be opened or closed, thus 
enabling the armature and field magnets to be easily 
cleaned, 

The machine, when working at 157 revolutions and 
at full load, requires an excitation of 1} per cent., 
an air gap being } in. on each side of the armature. 
The mechanical etticiency of the plant, owing to the 





in the case of the north-east coast—from Blyth to 
Whitby—is 29 per cent., it is only 18 per cent. on the 
Clyde. But when comparison is made with the average 
for the six years preceding 1896, it is found that 
the addition on the north-east coast is equal to 17.8 
per cent., and on the Clyde to 26.4 per cent. 
The great increase on the year on the north-east coast 
is in part due to the desire of foreign owners to add 
to their tonnage, for the north-eastern ports have 
built during the year under review a greater amount 
of foreign-owned tonnage than in any previous twelve 





in favour of Scotland. Again, of the tonnage 
built on the Clyde, considerably more than a third 
was owned by local firms—a larger portion than usual, 
while on the north-east coast the tonnage built for 


| local owners fell considerably short of a fifth—the 
| usual proportion. 


Of the tonnage launched only 13,164 tons, or barely 
2 per cent., were sailers, against 2.38 per cent. in the 
previous year, while of the Clyde total 11 per cent. 
was sailing tonnage. Practically all the north-east 
coast tonnage required machinery, but London pro- 
vided the engines for several of the warships built at 
Elswick, and, excepting the destroyers, of which five 
were launched by Palmers’ Company with 6000 indi- 
cated horse-power each, the vessels were low-powered, 
and although 600,000 tons of steamers were engined by 
local firms, the total power is only 438,860 indicated 
horse-power, so that it will be understood that the 
steamers were largely of the low-speed cargo-carrying 
type, from which doubtless the builder has as satisfac- 
tory a profit as from the fast steamer. Here, as in 
other parts, one notices that few firms adopt the quad- 
ruple-expansion type. We shall indicate in the ship- 
building returns the power of the machinery made by 
the respective firms, but annex a list of firms who 
devote themselves entirely to engineering, including 
only in addition Palmers’ Company, Limited, who 
have the largest machinery output of any shipbuilding 
firm in the district. 

Indicated Horse-Power of Engines Constructed by 
Marine Engineering Firms. 








- | | | | 

‘ No. of ¥ | 
Name. ‘Vessels. 1896. | 1895. | 1894. | 1893. 
Palmers’ Company ..| 12 46,300) 28,850 16,600 | 8,250 
George Clarke, Limited 25 .37,200/24,160 4,775*, 4,615* 

North-Eastern Co., Wall-| | 

send and Sunderlandt 26 37,150) 27,430 36,835 | 6,350* 

John Dickinson & Sons, - | 
Limited .. a a 10 = 25,260 | 23,400, 20,025 | 4,450* 

Central Marine Engine} | | 
Works .... “| 24,950 /34,000' 32,050 | 36,550 
Wallsend Company, Ltd.) 10 —/13,460| 29,260 21,250 | 16,600 

Sir C. Furness, West-) | | 

garth, and Co., Ltd.,| | | 
Middlesbrough ..| 14 11,550} 5,590! 6,190 | 6,700 
Wm. Allan and Co. = 9 10,625; 9,000) 16,2 | 7,700 


| 
| 





+ Supplied new boilers to eight vessels aggregating 3000 indi- 
cated horse-power, not included. * Nominal horse-power. Messrs. 
= and Co., Limited, Stockton, have also been exceedingly 

THE TYNE. 

The total production of the yards on the Tyne was 
132 vessels of 246,882 tons, 20 vessels and 73,000 tons 
more than in the ‘previous year. In other words, 
while 1895 was the lowest total, with one exception, 
the aggregate for the year just gone is next only to 
1889, when the total was'281,710 tons—the difference 
being 35,000 tons. The’ year’s work is therefore very 
satisfactory, being well above the average of past years. 
The Tyne has never gone in much for the construction 
of sailing ships, and although 9366 tons is reckoned 
under this heading, much more than usual, fully one- 
half of it is due to ship-caissons, and a floating 
dock, the latter of 4600 tons: not one of the re- 
maining eight vessels exceeded 300 tons. Of the steam 
craft, 34,355 tons is warship tonnage, of which 30,400 
tons is for foreign Powers, and constructed by the 
Elswick establishment. This is a larger proportion of 
naval work than usual ; but as much of the machinery 
for these vessels was constructed in London, they do 
not affect the collective horse-power produced in the 
district. The total for the year is 212,822 indicated 
horse-power, and only in 1892 was this exceeded. It 
was then 228,005; but the past year’s total is from 
35,000 to 100,000 indicated horse-power better than in 
the intervening years. 

The tonnage for foreign owners is much greater than 
in any previous year, aggregating 116,387 tons, or 
47.2 per cent. of the aggregate for the year, while in 
the previous year it was only 34.6 per cent ; in 1894, 
23.1 per cent.; and in 1891-3, about 26 per cent. Of 
this total 14,000 tons were for Russia, 27,000 for Ger- 
many, 7006 for Norway, and 4251 tons for China ; but 
unfortunately several of the builders content them- 
selves with stating that the ownership is ‘ British ” or 
‘* foreign.” Of the home tonnage, 36,129 tons were 
for local ports, and although the Clyde sent some 
10,000 tons to Tyne owners, the north of England 
river built for Scotland 9556 tons. The largest mer- 
chantman was built again by Messrs. Swan and Hunter, 


| Limited—the Milwaukee, of 8820 tons, and with en- 


months. Their total is 235,297 tons, as compared | gines by the North-Eastern Company of 3500 horse- 


with 142,100 tons in the previous year. The ratio to 
the total is also larger than in the previous year— 


| power. 


She was for Liverpool owners, and is the 
largest yet turned out on the Tyne, excluding, of 
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course, warships. There were 58 vessels under 500 
tons, a much larger number than usual, but 17 of the 
vessels were over 5000 tons, against three in the pre- 
vious year. Five were warships from the Elswick 
establishment, five cargo-carriers by Palmers’ Com- 
pany, four merchantmen by Messrs. Hawthorn, 
Leslie, and Co., and one by Messrs. Wigham Richard- 
son and Co., a ferry steamer by Sir W. G. Armstrong 
and Co., and the Milwaukee. There were seven 
vessels between 4000 and 5000 tons, against seven ; 
16 between 3000 and 4000 tons, against 10; and 12 
between 2000 and 3000 tons, against 16. We have 
(page 758 of vol. xii.) referred to warships, and need 
only here mention the experimental torpedo-boat built 
for testing Parsons’ steam turbine. The results are 
very satisfactory, and the further development will be 
watched with interest. 

Sir W. G. Armstrong and Co., of Elswick and Low 
Walker, head the Tyne list with 20 vessels of 54,157 
tons, including a battleship, five cruisers, two caissons, 
a floating dock, and three small sailing boats, so that 
there is variety. They were in the premier position 
last year, but with only 30,461 tons, and that was their 
highest total for several years. The only British craft 
was H.M.S. Pactolus, a third-class cruiser of 2200 tons. 
The largest merchant vessel was a ferry steamer for 
the transport of trains. It is of 5280 tons. Messrs. 
C. S. Swan and Hunter, Limited, come second on the 
list, having constructed a floating dock of 4600 tons 
for use at North Shields, and 10 steamers ranging 
from 8820 tons to 425 tons. The vessels were all o 
10 to 12 knots speed, and with one exception, were for 
British owners. The total is 13,000 tons greater than 
in 1895, 6500 tons more than in 1894, and 7600 
tons over that of 1893, so that for four years the 
company have had a high average. Palmers’ Com- 
pany launched five 30-knot destroyers, four 5550-ton 
German liners, a 6077-ton steamer for Newcastle 
owners, and 3424 ton and 2956 ton merchantmen for 
Liverpool. The total for the 12 vessels is 36,185 tons, 
while the power is 46,300 indicated horse-power ; but 
if the destroyers be excluded the power would not much 
exceed the proportion of the other firms—0.5 per’ ton. 
The total is about an average. Messrs. John Read- 
head and Sons, South Shields, built and engined eight 
vessels, of 22,541 tons and 12,750 indicated horse- 
power—also about the average for two or three years. 
Messrs. Hawthorn, Leslie, and Co. built four vessels 
over 5000 tons, and five of about 850 tons, in all 
26,088 tons, and the machinery for these and for a 
foreign warship made 20,800 indicated horse-power. 
This engine power is only half of that of some recent 
years, but the tonnage is above the average. 

Messrs. Wigham Richardson and Co. built 10 
steamers, of 24,257 tons, and in addition to the ma- 
chinery for these, engined five other ships, the total 
power eg 30,250 indicated horse-power. In seven 
cases the Yarrow, Schlick, and Tweedy system of 
balancing the engines to obviate vibration has been 
introduced with most satisfactory results, and we 
hope in an early issue to illustrate the arrangement. 
The figures given are almost double the aggregates of 
the best of several preceding years. The \yne Ship- 
building Company, Willington Quay, built five mer- 
chant steamers, one each for London, Liverpool, Glas- 
gow, North Shields, and Newcastle, the latter an oil 
carrier. The tonnage is 17,691 tons, and the power of 
machinery 9775 indicated horse-power. This is 70 per 
cent. better than in the two preceding years. Messrs. 
William Dobson and Co. built eight steamers, the 
largest 3566 tons, and the total 13,246 tons, one-half 
being for abroad, while three large ships were for 


Production of Tyne Firms. 





| 1893. 

















1896. | 1895. 
| 
as | : 
Name. | a . 
3 | Beg . eee 
sa Eee g eel 
Z| e [RTM & [SRM & 
Sir W. G. Armstrong and | | 

Co., Limited... .. | 20 |54,157 |67,770|30,461 |40,460 16,368 
C. S. Swan and Hunter, 

Limited .. <6 .. | 11 (39,608 )17,625 |26,223 | 12,780 |32,104 
Palmers’ Company, Ltd... | 12 |36,185 |46,300 |27,440 | 28,850 |35,141 
J. Readhead and Sons ..| 8 |22,541/12,750/25,040|13,598 22,018 
Hawthorn, Leslie, and Co. |26,088 |20,800 |19;968 | 49,300 |22,612 
W. Richardson and Co. .. | 10 |24,257|30,250|13,593 10,400) 8,273 
Tyne Company . 5 |17,691| 9,775|10,113 | 5,080|10,201 
W. Dobson and Co. " 8 |13,246| 9,360) 8,440| 5,925 |10,768 
Wood, Skinner, and Co... | 5 | 5,550] 3,770] 2,991] 2,250) 6,242 
Edward Brothers .. .. | 29 | 4,563) 1,360) 2,876) 3,816) 1,722 
R. Stephenson and Co., : 

Limited .. ee ..| 8 | 1,829) — 5,000; — | 8, 
J.P. Rennoldson and Sons| 7 | 1,085} 2,472] 1,226) 4,405) 1,240 
J.T. Eltringham and Co. | 4 | 582] 1,950} 402 1,080! 693 

| | 





Liverpool. This total is from 30 to 50 per cent. better 
than some previous records. Of the other firms, 
whose totals are given in the accompanying Table, it 
may be said that Messrs. Wood, Skinner, and Co.’s 
return includes three foreign steamers of 4648 tons; 
Messrs. Edward Brothers have made a speciality of 


total includes two dock gates for Glasgow, and a 
caisson gate for Barry, the latter only being included 
in the tonnage. Messrs. Rennoldson and Messrs. 
Eltringham’s vessels were small coasting vessels, the 
latter firm having also made iron gates for Manchester 
Canal locks. 

THe WEAR. 

All the vessels built on the Wear were steamers, 
and only four of them were less than 500 tons; 
but only six were over 4000 tons, the great ma- 
jority being about 3500 tons. The largest was the 
Algoa, of 7574 tons and 2400 indicated horse-power, 
built and engined by Messrs. Doxford, for Liverpool 
owners, and the next the Narrung, of 5078 tons, built 
by the Sunderland Company for London. The total 
number of vessels was 84—28 more than in the previous 
year—and the tonnage was 218,340 tons, the highest 
ever attained, excelling by over 1000 tons the pre- 
vious best record. h2 output decreased until 
1895, when it was only 125,910 tons, so that the 
improvement is 90 per cent.; but the large in- 
crement over the total of four preceding years would 
seem to have been for foreign owners. In former 
years only about an eighth part of the Wear total 
went abroad ; this year nearly one-third part, or 31.8 
per cent., was for other countries. Of the total of 
69,792 tons, Germany took 20,372 tons, Norway 13,834 
tons, Holland 8314 tons, Russia 5301 tons, while 
Japan, Greece, France, Portugal, and Belgium are also 
represented on the list. It is renrarkable that whereas 
in 1894, 64,000 tons were for owners on the north-east 
coast, and in 1895, 53,000 tons, the total so ordered last 
year was only 30,148 tons. London took 53,746 tons 
against 31,824 tons, and Liverpool 35,092 tons against 
18,355 tons ; but in both cases there were decreases in 
1895, but more than the lost ground was last year re- 
covered. We have said that all the vessels were 
steamers ; but they were low-powered, in many cases 
the ratio was not much over .4 indicated horse-power per 
ton register. Messrs. Thompson have headed the Wear 
list for the 10 past years; but this year their total is 
slightly exceeded by Messrs. Doxford and Sons, Limited, 
who built 11 steamers totalling 39,533 tons, 10 of them 
being of their now well-known turret-deck type, 
mostly 3400 to 3600 tons; the eleventh was the 
Algoa already referred to. The machinery of the 
3460-ton ships is only 1350 indicated horse-power. 
The total is very much in excess of previous years. 
Messrs. Thompson’s total is also greater than in 1895 
by 10,000 tons, and exceeds also that of 1893 and 
1894. One vessel was launched each month, excepting 
August, and the tonnage aggregates 37,323 tons. 
Thiee of the largest (4900 tons) were for Germany. 
Messrs. Short Brothers’ total of 12 vessels of 32,321 
tons is remarkable, not only because it largely exceeds 
— years, but also because the firm has only 
our launching berths, and one of the vessels—the 
Truma—of 1570 tons was launched in 494 working 
days from the laying of the keel. Mr. James Laing’s 
11 vessels range from 628 and 4225 tons, the total of 
22,600 tons being about an average. 
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1897. 1905. | 1894. 
Name of Firm, ; = 
: 2B]. | Ree 
e| ¢ | €E | 2 | S88! z 
3 S ‘ 
a| & | a@ | 8 | See! 2 
W. Doxford and Sons,| | 
Limited —.. _..|11) 99,538 |14,100 |20,299| 18,710 |25,595 
J. L. Thompson and | | 
Sons, Limited . |11) 37,823 | 3,534* | 27,262) 3,080*) 35, 
Short Brothers 12) 32,321 | 2,921* |19,257| 1,778*| 25,615 
James Laing .. {1 A 3,160* | 21,926) 2,290*| 17,893 
John Priestman & Co. | 7| 17,707 | 8,765 6,610} 2,850 | 13,047 
J. Blumerand Co. ..| 7; 14,304 | 1,250 4,861 * 1,645 
Bartram and Sons ..| 4) 14,113 | 6,450 6,438) 710*| 9,689 
Sunderland Company | 11,839 | 7,585 639 560 | 8,281 
S. P. Austin and Sons 5| 10,602 860* | 1,032 110*| 4,225 
R. Thompson and Sons} 4) 7,360 770* | 6,197; 3,275 | 13,987 
W. Pickersgilland Sons} 2) 5,763 590 7,617) 610*| 6,955 
Osbourne, Graham, &| | | 
re we ..| 2) 4,764 | 2,100 3,398) 1,38 2,697 
South HyltonCompany| 2 131 | 310 324, 825 





* Nominal horse-power. 


The horse-power of the Wear district is 118,185 indi- 
cated horse-power, which is quite 20 per cent. above 
the average. It includes, of course, a large number of 
engines for ships not built on the river, for Messrs. 
Dickinson, Allan, Clark, and the North-Eastern Com- 
pany, although having works at Sunderland, do not con- 
fine themselves to Wear-built ships. The totals of these 
firms have already been tabulated. 
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560 | ports which makes the decrease marked. 


while last year 53 vessels contributed to the aggregate, 
so that the average size of the vessels is less. Indeed, 
there were 44 vessels under 500 tons, only four over 4000 
tons, the greater number being between 3000 and 
3500 tons, the largest the Albertville of 3812 tons by 
Sir Raylton Dixon and Co. There was a slight in- 
crease, too, in the sailing tonnage—3698 tons, while in 
the previous yearonly twosailers totalling 1520tons were 
completed. The amount of tonnage for foreign owners 
—37,150 tons, was rather less than in the previous year, 
for 44.5 per cent. of the 1895 total was for abroad, 
in 1896 33.7 per cent. As in the previous year, a large 
portion of the total is for Norway, but Sir Raylton Dixon 
and Co., who built 18,652 tons for abroad, give no clue 
to the nationality. Messrs. Ropner and Sons top the 
list again with 16 vessels of 40,260 tons of 15,200 in- 
dicated horse-power. This, however, is 6000 tons less 
than in the previous year, although in excess of the 
total in the years prior to 1895. The smallest 
vessel on their list was of 1914 tons, and the 
largest of 3333 tons ; but the feature is a new type of 
trunk steamer, of which two were built—the Trunkby 
and Yearby ; but as we illustrated and described this 
type as recently as December 4, it is not necessary to 
enter into details; the idea is to secure the advan- 
tages of the well deck and partial awning deck 
steamers as well as those built as spar-deckers, with 
one deck only laid. The firm have orders for several 
more vessels of the class, and they are adding to the 
area of their works to build longer vessels. Of their 
total, 9441 tons, or a fourth, was for foreign owners 
(Norway). Sir Raylton Dixon and Co. launched 20 
vessels of 36,111 tons, several of them small fishing 
craft, six being sailers. This total is rather above the 
average. Messrs. Richardson, Duck, and Co.’s return 
includes 17 barges shipped abroad, and eight boats of 
from 2137 to 3188 tons, five for abroad. Messrs. 
Cragg’s total, given in the appended Table, includes 
|three 1500-ton cargo steamers for foreign owners, 
with several other craft under 580 tons, two being 
small passenger steamers, and two sea-going tugs, 
Messrs. Craig, Taylor, and Co. launched a twin-screw 
steamer for Brazil of 580 tons and 790 indicated horse- 

wer, a 1427-ton cargo steamer for Britain, and a 
arger one for Austria. 
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Ropner and Son... --| 16 |40,260 |15,200 |46,443 18,840 28,028 
Sir Raylton Dixon and Co, | 20 |36,111 /16,000 33,030 17,950 32,220 
. Cragg and Sons.. ae 5 | ’ 
Craig, Taylor, and Co. “| 3 4,322 2,341 6,626 , 3,375 | 12,809 





* Nominal horse-power, 


HARTLEPOOL. 


Perhaps the number of vessels built on the Tees 
for Hartlepool owners — Messrs. Ropner alone built 


_| eight, of 19,370 tons—may account for the decrease in 


the tonnage produced by the three firms at this port. 
Certainly while in 1895 30,000 tons of Hartlepool built 
steamers were locally owned, the 1896 quota is only 
22,669 tons, and the decrease on the year is the same 
amount — 7400 tons, the total having been 83,299 
tons; but although local builders have often ap- 
roached very close upon the 100,000, it has never 
een exceeded, so that it is only the activity in other 
hirty-two 
vessels were built by the three firms, and 10 of them 
were over 3000 tons, 13 more being between 2000 and 
3000 tons. With the exception of two 50-ton barges, the 
smallest steamer was 1560 tons, and the largest 5600 
tons—the Cambrian, built by Sir William Gray and 
Co. But so far as the type of vessel is concerned, 
here also, almost without exception, the power is 
.4 to .45 indicated horse-power per ton. Of the total, 
11,968 tons, or 14.4 per cent., was for foreign owners, 
about the same as the previous year; but, with the ex- 
ception of 1893, greatly in excess of the ratio of former 
years. Copenhagen took four steamers, Flensburg 
two, and Hernosand one. These were all built by Sir 
William Gray and Co., Limited, who produced in all 
17 vessels of 43,545 tons, while in the previous year 
their total was 63,086 tons, and this even was not the 
highest in the firm’s records, so that the past year’s 
work has not been up to the capacity of the yard. 
The machinery for these was made at the Central 
Marine Engine Works, whose output was 24,950 indi- 
cated horse-power. This, however, is 33 per cent. less 
than in the preceding four or five years. In addition 





Only five firms sent reports from the Tees, 
Messrs. Harkess having done no new work, but 
this does not fully account for the drop of 7300 tons 
in the total of last year, while the total falls short by 





trawlers, having launched 27; Messrs, Stephenson’s 





17,000 tons of the maximum attained in 1889-91. The | 


total is 110,035 tons, the measurement of 63 yessels, 


to the boilers and engines for new ships, 16 other 
marine boilers were built during the year, making alto- 
ether 52 boilers. The steamer Cambrian, for the 

Jilsons’ Furness-Leyland. Line, has the largest set of 
machinery yet built in the Hartlepools. Reference to 
it is made in our list of ‘‘ Launches and Trial Trips.” 
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The Inchmona has the first set of Mudd’s patent five- 
crank engines on board. The rest of the machinery is 
of the usual type. The average indicated horse-power 
of each of the sets of new engines built in 1896 is 1386. 
The work now in hand will occupy the first half of 
next year; demand has, however, apparently now 
been satisfied for a time, but it is hoped a continuance 
of employment may be found in the remainder of the 
new year. Messrs. Furness, Withy, and Co., Limited, 
completed 10 vessels, of 31,603 tons, and 12,080 indi- 
cated horse-power, all vessels ranging between 2507 and 
3773 tons, and all, as in the previous year, for British 
owners. This exceeds by 6400 tons the total of the 
previous year, when the highest point of the decade 
was touched. Messrs. Irvine and Co. built two 
barges and three 2680-ton steamers—two for London 
and one for Hartlepool, two engined by Messrs. Blair, 
and the third by the Central Marine Works. This is 
a higher total than the average of preceding years. 
The firm are making extensive alterations at the ship- 
yard and graving ry and consequently have been 
unable to book orders lately. 


BLYTH AND WHITBY. 

We have usually bracketed rhese ports, because 
they mark the extreme points of what is regarded 
as the north-east coast district. They have about an 
average production for the year under review, all 
the 3G as is usual, being steam, and owned in 
this country. The Blyth Shipbuilding Company, 
Limited, built a steamer of 4950 tons and 1200 
indicated horse-power for Liverpool, and have three 
large steamers in course of construction. This, with 
the exception of 8001 tons in 1892, is well up to the 
average. The Union Co-operative Shipbuilding Society, 
Limited, produced a screw tug oa a screw fisher, 
both for North Shields, the total being 124 tons and 
82 indicated horse-power. This is a better return 
than in the previous year. At Whitby Messrs. T. 
Turnbull and Son built a 2472-ton steamer for Glasgow 
and a 3347-ton steamer for local owners, the total of 








5819 tons and 2000 indicated horse-power comparing 
with 5398 tons in 1895, 2753 tons in 1894, but in 1892 
the total was 13,202 tons. 


THE Humber. 

In Hull and Grimsby the trade has been specially 
busy during the year, the total tonnage produced 
being the highest yet reached ; it is three times greater 
than the minimum during the past seven years—9143 
tons in 1893. This is due to the fact that the Earle 
Company have been busy, while the other firms have 
been as actively engaged as possible on the construc- 
tion of steam trawlers, of which between 50 and 60 
were built, each of from 130 to 180 tons ; four of these 
were for France. Nearly all of them were of iron, 
this metal being preferred because of its immunity 
from corrosion. In all 87 vessels were constructed, 
aggregating 27,881 tons, while the horse-power of the 
machinery constructed made 36,915 units, also a much 
higher total than usual ; but this latter included the 
10,000 indicated horse-power machinery of the fleet 
cruiser Arrogant, built at Devonport.* The only other 
noteworthy point is the inclusion of the Dresden, a 
twin - screw steamer, built by the Earle Company 
for the Great Eastern Company’s service between 
Harwich and the Continent. This vessel is 1850 tons 
and 6000 indicated horse-power, giving a speed of 184 
knots. The same company also constructed a 5000- 
ton steamer, the Othello, and one of 4769 tons, the 
Dido—both for Hull owners, but they had only engines 
of 2200 indicated horse-power, to give a speed of 10 
knots. The next vessel in point of size was the Zero, 
also of Hull, of 1143 tons, with engines of 1500 indi- 
cated horse-power, to give 13 knots. Indeed, practic- 
ally the whole of the tonnage was for Hull owners. 
The Earle Company’s total compares as follows with 
previous years : 


1890. 1891. 1892. 1898. 1804. 1895. 1896. 
Tons 4,429 11,789 10,691 4,558 12,580 8,310 13,428 
LH.P. 39,880 54,729 18,475 21,110 24,875 11,698 29,185 


* See ENGINEERING, vol. lxii., page 708. 








GENERAL VIEW OF PERMANENT PALACES ON THE CHAMPS ELYSEES. 


The company are very busy, having amongst other 
vessels two third-class cruisers, H.M.SS. Perseus and 
Prometheus, of the Pelorus class, and three 30-knot 
destroyers—the Bullfinch, Dove, and Dasher, all having 
the Thornycroft water-tube boiler of the Daring type. 
Messrs. Cook, Welton, and Gemmell launched 27 
steam craft, practically all trawlers, for local owners, 
totalling 3276 tons, and having engines of 9060 collec- 
tive horse-power. In the previous year they com- 
pleted 23 vessels of 4077 tons. As in the previous 
years, there was a vessel of 170 tons and 800 indi- 
cated horse-power, for the War Office. In 1895 it 
was the Sir Redvers Buller; in 1896 it is the 
Lansdowne. Messrs. Cochrane and Cooper built 
two barges and 29 steam trawlers (four for France), 
totalling 4667 tons, with engines of 8420 indicated 
horse-power, as compared with 25 vessels of 3441 
tons in 1895. In both cases the firms have been 
busier than for many years. Mr. Joseph Scarr com- 
pleted 12 barges of 2190 tons, all for local owners, 
against nine of 1885 tons in 1895, while Mr. H. Scarr 
built six of 950 tons, practically the same output 
as in the previous year. Messrs. Cottingham Brothers 
launched two boats of 240 tons. 


BaARROW-IN-FURNESS AND DISTRICT. 

The Naval Construction and Armaments Company, 
Limited, have not launched so many vessels as in the 
previous year, but the work in hand is alike important 
and considerable. They have within a couple of 
months passed successfully through onerous trials 
three cruisers—the Powerful, and the second-class 
5600-ton ships Juno and Doris, the last of which only 
was launched in 1896. They have also floated three 
30-knot destroyers, which are being brought forward 
for trial; a fourth is almost ready for launching. 
Again, the first-class 11,000-ton cruiser Niobe is also 
ready for putting into the water, and a good start has 
beenmadewith thesister ship Amphitrite. Besidesthese 
they have three or four high-speed Channel steamers 
and a number of cargo steamers, so that in naval and 
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in mercantile work Mr. Adamson’s company has a 
busy year before it. In addition to the warships, the 
company completed last year three Clan liners averag- 


ing 2700 tons and 2300 indicated horse-power. Here 
is the record for some years : 
1800. 1801. 1802.. 1893. 1804. 1895. 1896. 


Tons 24,665 31,444 27,080 19,552 20,656 25,644 14,654 
L.H.P. .. 52,660 26,975 35,300 31,340 29,550 64,450 34,500 

At Workington Messrs. R. Williamson and Son, 
who produced 4648 tons in 1895, 830 in 1894, 3617 in 
1893, and 5057 in 1892, launched 15 vessels of 1360 
tons gross—two refuse hoppers, each to carry 60 tons, 
for Whitehaven ; a water barge of 40 tons for Suez, 
a coal barge of 200 tons for the Red Sea, a coasting 
steamer of 532 tons for Liverpool, a coasting steamer 
of 290 tons for Silloth, and nine barges for the Amazon. 
Messrs. Ritson and Co., Maryport, constructed four 
vessels of 3612 tons, as compared with 2095 tons last 
year and 1384 tons in 1894. There were two barges 
for Liverpool owners, and two sailing ships—one of 
1850 tons, the other of 1502 tons. 


THE MERSEY. 
As we have already indicated, the Mersey total is 


almost entirely made up by Messrs. Laird’s work. It 
places the firm in the first position in the kingdom so 














far as engine production is concerned—their total being 
90,200 indicated horse-power, a fact consequent on the 
inclusion of eight 30-knot torpedo-boat destroyers, four 
for Chili and four for the British Navy. All have 
passed successfully through their trials (see page 805 
of our previous volume). These boats, however, are 
only of 320 tons displacement each, so that the tonnage 
measurement of the year’s work does not represent its 
relative value when compared with that of the cargo ship 
builder. The firm’s total also includes the 14,900-ton 
battleship Mars. They give the gross register tonnage 
as 8000 tons, but as other firms reckon the displace- 
ment tonnage, we have done this with Messrs. Laird’s 
ship also. The engines were of 12,000 indicated horse- 
power to give 18 knots. The firm also built the 
cruiser Almirante Simpson for Chili. This was a 
214-knot steamer, with engines of 4500 indicated 
horse-power. Three new Channel steamers for the 
accelerated mail service, the Ulster, Leinster, and 
Munster, each of 2632 tons and 8500 indicated horse- 
power, to give 23 knots, complete, with a little paddle 
steamer for river service abroad, almost a unique 
return. Their total is 25,266 tons and 90,200 indi- 
cated horse-power, and as in the previous year their 
record was comparatively small, the total for the 
river is higher than for some years, notwithstanding 











the fact that the other firms have only contributed a 
tug. and a barge. Messrs. Laird have a battleship, 
the Glory, in hand. Messrs. W. H. Potter and Sons 
launched a tugboat, the Escort, of 650 tons displace- 
ment, with engines of 1250 horse-power, for~ the 
Devonport Dockyard. - Messrs. James Harland and 
Co. completed a 40-ton barge for abroad, while 
Messrs. T. Royden and Son’ confined themselves to 


repairs. The Mersey totals are : 

, 1891. - _ 1892. 1893. 1894. _ 1895. | 1896. 
Tons 25,975 40,125 - 9,071 4,666 . 6,832 25,956 
EHP. 17,075 34,850 15,468 29,380 27,790 91,450 


Tue THAMES. 


The firms on the Thames have been specially busy, 
principally on ‘warship work. .Thus the marine engi- 
neering firms have constructed machinery: for several 
vessels built in the dockyard or at Elswick. Messrs. 
Humphrys, Tennant, and Co. report that they have 
been extremely busy and have completed an output of 
more, than 48,000 indicated horse-power. . Messrs. 
Maudslay, Sons, ‘and Field, - Limited, completed and 
delivered the machinery of H.M.S. Renown; a battle- 
ship built at Pembroke, and on the official trial a 
mean horse- power of 12,901 was indicated, and a 
speed obtained of 18.75 knots.* Engines of the same 
type have been completed for H.M.S. Cesar, and are 
being fitted on board at Portsmouth. The machinery 
of .M.S. Gladiator, to indicate 10,000 indicated 
horse-power, has been finished, and will be fitted on 
board at Portsmouth. She has 18 Belleville boilers ; 
but these, with the machinery, have already been 
described at length in Enererrine.t The firm 
also constructed the 24 Belleville boilers of the 
Russian Volunteer ship Kherson, which we _ illus- 
trated on page 799 of our lastnumber. Sixteen boilers 
of the same type were also made for the Austro- 
Hungarian ironclad Budapest of 8500 indicated 
horse- power. Eight of the boilers are composed 
of eight tube sections of 10 storeys, and the other 
eight of seven tube sections, all 7 ft. 64 in. long and 
4} in. in diameter. The total grate surface is 720 
square feet, and 22,500 square feet of heating sur- 
face. The boilers have been constructed to with- 
stand a pressure of 500 lb. per square inch, and will 
work at 250 lb. The firm have in hand engines and 
Belleville boilers, with economisers, for the Thames 
Tron Works battleship H.M.S. Albion, and the cruiser 
Spartiate building at Devonport.§ The output of the 
firm is therefore well up to the average. Messrs. John 
Penn and Sons, Greenwich, completed the machinery 
with induced draught cylindrical boilers for H.M.S. 
Illustrious, a battleship of 12,000 indicated horse- 
power, built at Chatham ; diagonal compound dle- 
wheel engines of 600 indicated horse-power to drive at 
134 knots the steamer Duke of Devonshire ; and vertical 
compound engines for the s.s. Caroline, both built by 
Messrs. Green. These latter engines are of 100 indicated 
horse-power, to give 74 knots. The firm have en- 
gines of 7000 indicated horse-power under construction 
for the third-class cruiser Pactolus, launcued recently 





* See ENGINEERING, vol. lxi., pages 79, 477, 507, and 
560. 

+ Ibid., vol. Ixii., page 708. 

t Ibid., vol. lxii., page 152. 

§ Ibid., vol. lxii., page 468, 
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from the Elswick works, and for the sister ship H.M.S. 
Pomone, building at Sheerness. These vessels are to 
have Blechynden boilers, to work at 300 lb. pressure. 
The firm are also building the machinery for H.M.S. 
Goliath, building at Chatham, and of the same class as 
the Albion, already referred to. All three firms have 
thus been busy, and here it may be interesting to give 
the total tonnage and power produced by all firms : 


1892. 1893. 1894. 1895. 1896. 
Tons - a .. 22,377 8235 7,203 6,640 19,601 
Indicated horse-power = -- 185,000 129,030 137,815 


As in 1892, the total is increased by a warship from 
the Thames Iron Works, the Japanese battleship Fuji, 
of 12,500 tons displacement, with engines of 13,500 
indicated horse-power, to give 18} knots.* She is 
almost iain. They have also built the hull and 
machinery of three 56-ft. pinnaces for the British Ad- 
miralty. They have a British battleship, the Albion, 
of 13,000 tons, and a Japanese battleship to build, 
besides 26 steam pinnaces. Messrs. Thornycroft are the 
only firm who have not sent in a return, but we under- 
stand they have launched four torpedo-boat de- 
stroyers. Messrs. Yarrow have been exceedingly busy. 
All their work was for abroad. They built four twin 
screw torpedo destroyers for the Argentine Navy, and 
these were specially interesting, having 4-in. armour 
protecting the machinery and boilers, which latter 
were of the Yarrow type. They have been fully 
described,+ but it may be here stated that the speeds 
got were greatly in excess of the guarantee 26 knots, 
yeing in most cases 27 knots. The firm have con- 
structed six first-class steel torpedo-boats for the 
Chilian Government. They are 152 ft. 6 in. long by 
15 ft. 3 in. beam, and are fitted with triple-expansion 
engines and Yarrow’s patent water-tube bediers. The 
speed is to be 254 knots. They also built one second- 
class torpedo-boat, 60 ft. long by 9 ft. 3 in. beam, to 
steam 20 knots. Their shallow - draught steamers 
include one 123 ft. over all by 24 ft. beam, draught 
13 in., with a speed of 13 miles; one 70 ft. long by 
10 ft. beam, of 20 in. draught, to steam 84 miles an 
hour ; one 60 ft. long by 12 ft. beam, of 9 in. draught; 
two of 55 ft. long by 8 ft. 6in. beam, and 9 in. draught, 
to have a speed of 8 miles. The firm also built a twin- 
screw steel yacht, 80 ft. long by 12 ft. beam, and their 
list of launches includes one 48 ft. long by 7 ft. 6 in. 
beam, with a draught of 2 ft. 9 in. ; one of 45 ft. long 
by 8 ft. beam, with a draught of 2 ft. 9in.; one of 
50 ft. long by 8 ft. beam, 2 ft. 9 in. draught, 11 miles 
speed ; two of 55 ft. long by 8 ft. beam, 3 ft. 6 in. 
draught ; one of 55 ft. long by 8 ft. beam and 3 ft. 6 in. 
draught ; one of teak, 32 ft. long by 7 ft. 3 in. beam ; 
and one of 72 ft. long by 11 ft. 6 in. beam, 3 ft. 6 in. 
draught. They also supplied two Yarrow’s patent 
water-tube boilers for a fast steam yacht. 

Messrs. R. and H. Green, Limited, Greenwich, built 
the paddle steamer Duke of Devonshire, of 257 tons and 
13-knot speed, for the excursion service of the Devon 
Steamship Company, Limited, a screw barge, eight 
steam alters for the Thames, and a floating pier for 
Gravesend. This is rather less than in the previous 
year. The firm have in hand three hopper barges, 
each to carry 200 tons, for the Board of Trade. 

Messrs. John Stewart and Son, Limited, Blackwall, 
built for the Brazilian custom service the Pereira de 
Carina, of 30 tons, with 75 horse-power engines. Three 
gunboats for the Egyptian Government’s Dongola ex- 
edition were built on Messrs. Stewart’s order by 
Messrs. Forrestt, of Wyvenhoe, one of them within 
eight weeks. The machinery for each, of 425 indicated 
horse-power, was constructed by Messrs. Stewart them- 
selves. They were stern-wheelers of 200 tons. Messrs. 
Stewart also supplied 300 indicated horse-power en- 
gines to three boats built at Middlesbrough, and sent 
other engines abroad for foreign-built vessels, their 
total engine output being 3130 indicated horse-power. 

Messrs. Edwards and Co., Millwall, completed five 
hopper barges of 30 tons gross for Rio Janeiro, a canal 
barge of 100 tons for London, eight spoil barges for 
Brentford, and a boat of 60 tons for Cairo. These 
were without engines. The steamers included a ferry- 
boat of 50 tons, with 80 horse-power engines ; a steam 
dredger of 40 tons and 30 horse-power for Madras ; a 
cargo steamer of 120 tons, with 250 horse-power en- 
gines ; a passenger steamer of 100 tons and 180 horse- 
power engines ; and six steam tugs of 30 tons and 80 
horse-power. All the engines, with one exception, 
were of the compound surface-condensing type. The 
output is the largest for many years, the total being 
1050 tons, against 993 in 1895, 906 in 1894, 604 in 
1893, and 985 tons in 1892. 

Messrs. Easton, Anderson, and Goolden, Ltd., Erith, 
completed eight vessels of 991 tons. The most important 
were two stern-wheel steamers, which were armed for 
service on the Niger. They were of 372 tons, with 
erigines of 250 horse-power, and we hope soon to illus- 
trate these, the design of the machinery being of special 
interest. Five of the others were steel barges, and the 
fourth a sailing boat of 85 tons. Messrs. G. Rennie 
and Co., Greenwich, completed 36 vessels, including 


* See ENGINEERING, vol. ]xi., page 447. 
+ Ibid., vol. 1xi., page 686. 





two steamers, 130 tons and 300 horse-power, four steel 
lighters, and two sailing boats ; the remainder were 
barges. 

OTHER ENGLISH Ports. 

To make our record complete, it is necessary to 
notice all the several builders at various ports around 
the coast, who this year contribute 99 craft, totalling 
6500 tons; but few of these are worthy the notice of 
such a dignified organisation as Lloyd’s, far less of the 
Board of Trade. Many of them, however, are inte- 
resting craft, cutter yachts or launches which show 


the way to higher things in naval architecture. We 
begin at the east coast and work round. Messrs. 


Fellows and Son, of Great Yarmouth, built a wherry 
and a steamboat of 92 tons, and Messrs. Crabtree and 
Son, of the same port, two barges and a steamer of 76 
tons and 200 indicated horse-power for local owners. 
Messrs. Forrestt and Son, Limited, of Wyvenhoe, 
have a very varied return, including three 12-knot 
gunboats for the Nile, one for Cuba, three cutters for 
the Chilian Navy, two stern-wheelers for the Siberian 
Railway, a railway pontoon for South Africa, barge, 
canoe, tug, fast steam yacht, steel yawl auxiliary 
em launch, Daimler oil launch, lifeboats, and 
ighters. Only a battleship and Atlantic liner are 
needed to finish the catalogue, and probably the 
firm are satisfied without them. The tonnage is 
1002 tons and 2160 horse-power. At Rye, Messrs. G. 
and T. Smith launched seven wooden sailing fishing 
craft for Rye and Ramsgate, totalling 214 tons—about 
anaverage. Messrs. Camper and Nicholson, Limited, 
of Gosport, lauched four yachts of 116 tons, as against 
two of 57 tons in the previous year, and they have 
three yachts building. Messrs. White and Sons, 
West Cowes, two steam and one sailing yacht and a 
steam and electrical launch for Russia, the total being 
192 tons and 595 indicated horse-power, against 113 
tons and 455 indicated horse-power in the previous 
year, but in 1893 the total was 490 tons and 920 
indicated horse-power. Messrs. C. Hansen, Cowes, 
built two yachts of 92 tons, as compared with two of 
64 tons in 1895. Messrs. W. S. Luke and Co., South- 
ampton, launched five small yachts, and Messrs. J. G. 
Fay and Co., of the same port, seven yachts, totalling 
close upon 300 tons. Messrs. Simpson, Strickland, and 
Co., Dartmouth, constructed 24 vessels, including 12 
launches, a wooden a boat, and 11 steamers, the 
largest being 19 tons, with 46 horse-power. Six had 
quadruple engines, two triple, three compound, and 
one high-pressure. The total horse-power was 529. 
Messrs. Willoughby Brothers, Portsmouth, built a 
tank boat and a steam tug of 45 tons and 200 indicated 
horse-power for Weymouth, and they have a 10-knot 
screw tug for Plymouth owners ready for launching. 
Messrs. Pool, Skinner, and Williams, Falmouth, 
launched three vessels of 282 tons for local owners. 
At the Sudbrook yard of Mr. T. A. Walker’s execu- 
tors, there were built three hopper barges, a screw 
tug, a pontoon, three towing barges, and a crane barge. 
Several of the craft were shipped to India in pieces. 
The total is eight vessels of 2400 tons, against 1282 
in 1895, while in the three preceding years it was much 
less. Messrs. Mordey, Carney, and Co., Limited, 
Newport, Mon., built two pontoons of 300 tons, a grab 
barge of 100 tons, a tug of 130 tons and 400 indicated 
horse-power, and six 40-ton barges for Massowah in 
connection with the Italian expedition. They were 
therefore busier than usual. Messrs. W. C. Paynter 
and Co., Amlwch, launched a three-masted schooner of 
140 tons. Messrs. Allsup and Co., Limited, Preston, 
built three steamers and a sailing boat totalling 730 
tons and 1500 horse-power. Their total in 1895 was 
only 182 tons. 
(To be continued.) 


TECHNICAL EDUCATION. 
To THE Eprror or ENGINEERING. 

Str,—Every word written by your correspondent 
‘*General Manager ” will, I am sure, be endorsed by men 
who know the conditions which dominate engineering 
practice. The present system of technical education 
needs not only revision, but revolutionising. Parents and 
youths have been so fascinated by the glamour of the 
schools, that the voice of common sense has been stifled, 
and a royal road into engineering has been sought and 
followed by too many, with the inevitable result. With 
a very few brilliant exceptions, the products of the tech- 
nical schools are not in demand in the shops. The same 
fiasco does not follow on a course of surgery or medicine. 
The reason of the difference lies in the dissociation of 
theory from practice in the first case, and the essential 
predominance of practice in the second case. The teachers 
in technical schools are, as a general rule, not practical 
men. A few months spent in the shops as a pupil does 
not produce a practical man, or afford that experience 
which alone qualifies one to teach others. The physician 
or surgeon who trains the student is always a man of 
eminence in his practice ; and he lectures not only from 
the desk, but also at the bedside, and in the operating 
theatre. The teacher in the technical schools is very 
seldom a man of experience in the shops, and his demon- 
strations are usually confined to the testing of specimens, 
and the running of experimental engines and boilers, each 
of which is much cut-and-dried, and the practical value of 

















which is overrated. In the technical school, few of the 
conditions which are essential to the successful conduct of 
a factory exist. 

The remedy seems to me obvious. Place the technical 
schools in the charge of men well acquainted with factory 
practice, so that all the questions which arise in the shops 
can be handled in the schools—alternative methods of 
doing intricate jobs in each department: in pattern shop 
and foundry, in smithy and boiler shop, in turnery and 
machine shop; the scheming of templets, gauges, and jigs 
to facilitate and cheapen work, or to insure inter- 
changeability and accuracy. These and similar subjects 
would form the best training for students. The pros and 
cons of every suggestion, which the pupils themselves 
should be indu to make, should be discussed by the 
teacher, and the distinctions between that which is prac- 
tical and that which is not should be pointed out. The 
element of time also must alwaysbe insisted on. Moreover, 
since machines occupy an ever-increasing economical im- 
portance in modern a, the construction of and methods 
of operating the machine tools of to-day, and not those of 
antiquated types, should be explained very fully. Dis- 
cussions and lectures of this kind would enable the pupils 
to gather information at leisure, for which time and 
opportunity cannot be permitted in the factory. Then, 
on passing into the shops, instead of having to unlearn 
much, as well as to learn anew, the pupils would be quite 
familiar with the surroundings of their new sphere, and 
would fall naturally into their appointed places. If the 
technical schools are to be of value they must teach work- 
shop methods somewhat on these lines ; and those methods 
can only be taught by men, many years of whose lives 
have been spent in the shops. Science teaching, which 
underlies this knowledge, is not technical teaching, 
though the mistake is often made of considering the two 
as synonymous. 

JOSEPH HORNER. 
17, Vernon-terrace, Twerton-on-Avon, Bath. 





To THE Epritor or ENGINEERING. 

Srr,—I send you a cutting from the Manchester Guar- 
dian, which I think might be used to show the state of 
technical education in the provinces. The paper is, 
believe, the most influential one published out of London. 
The extract is as follows : 

From tHE “ Manchester Guardian,” December 18, 1896. 

Mr. Greenhill, one of the professors at Woolwich Academy, who 
is recognised as one of the most ingenious of living mathemati- 
cians, has devised a highly curious and interesting spectroscope, 
to which he gives the name of a gyrostat. A few straight lines 
and curves, printed upon a small flat card, when looked at through 
this instrument a third di ion, and seem to stand out 
in space, taking the form of delicately outlined globes and other 
solids. The effect of the transparency adds to the beauty of the 
phenomena, the lines on the whole of the surface being clearly 
indicated. Mr. Greenhill is Preparing a description of the gyro- 
stat for the forthcoming Transactions of the Mathematical 
Society ; and even as a standing exhibit at future learned con- 
gresses this ingenious illusion ought to be exceptionally attractive. 

The instrument the writer refers to is the stereoscope, 
invented by Brewster before Professor Greenhill was 
born, and the diagrams are those published in your issue 
of 18th July last, under the heading ‘‘ Algebraical Gyro- 


stat Curves.” 
Yours de 
T. J. Dewar. 


4, Trafalgar-square, Chelsea, S.W., 
December 26, 1896. 











To THE Eprtor oF ENGINEERING. 

S1r,—The subject of technical education has been much 
discussed of late, but as it is an important one, and may 
be considered from so many points of view, this is not 
surprising. May I, then, from my standpoint, be allowed 
to make a few remarks? 

In the first place, you have done a service in pointing 
out what a tremendous waste of money and energy has 
been involved in the system of technical education as at 
present existing. The reason is evident. 

The men who were expected to benefit by attending 
such technical schools had neither, in many cases, a suffi- 
cient primary education, nor, in most cases, any secondary 
education to speak of. 

Before any attempt was made to establish such tech- 
nical schools, the whole system of education should have 
been remodelled, and in such a case the technical schools 
would have been very different institutions from what 
they are now. 

As to the methods at present in vogue in elementar 
and secondary schools, [ think that there is too muc 
mere training of the memory, and that even with very 
little system, and that the school training has very little 
connection with or relation to the requirements of the 
manufactory, though it has a slight relation to the needs 
of the so-called learned professions. 

The result is a great gap between school life and busi- 
ness or professional life. 

My i. of education is the reproduction, in its essen- 
tial elements, of actual life in all its relations, in the 
school, and the training to be fit for acting in these rela- 
tions. 

The pupils undergoing such an education will begin 
together, but as they proceed will be divided up into 
groups, according to the abilities and inclinations they 
show and to the parts they are expected to play in after 
life. This education might continue to the age of 17, and 
such students as were to be engineers might be expected 
by then to have had such training in pure mathematics 
and theoretical mechanics as would be quite sufficient for 
ordinary purposes. I do not exclude physics, chemistry, 


c. 

The would-be engineer might then have two years at a 
technical school yet to be realised, where, among other 
things, his training would have mostly to do with applied 
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mechanics and applied physics. He would also be brought 
into actual contact with workshop and manufacturing life. 

At the end of two years so spent, the pupil might safel 
be freed from control of professors, but not to entirely break 
away from his previous methods of life. There should 
exist to this end a close relation between the technical 
schools and the workshops and manufactories, and the 
senior men in these latter would continue the work of 
the professors, though more by example than precept, 
the pupil having been so trained as to be ready to follow 
the rationale of methods employed, and to be able to take 
advantage of experience. 

More has been expected from our existing technical 
schools—first, by the people who instituted them; second, 
by the professors who teach in them; and last, but not 
least, by the ~ who emanate from them—than ought 
to be expected of any technical school. This is evidenced, 
so far as the pupils are concerned, by the cocksure way 
they attack really difficult practical problems, forgetting 
that the imaginary conditions supplied with the problems 
set them at college do not at all obtain in practice. 

Some of the particulardeficiencies in our present primary 
and secondary education systems are the want of training 
of the faculties generally, of the powers of observation 
accurately and thoroughly by the eye and the mind, the 

»wer of continuous application (required in life, but not 
inculcated to much extent at school), habits of accuracy, 
&c., &c. Professor Kennedy’s tyro, who could not make 
correct notes of gauge readings, is an example from which 
much may be learned. 

Original or independent thought'should be encouraged 
and developed, not in the sense of original investigation 
for the advancement of science, which may come after- 
wards, but as independent applications of theory as read 
and heard to actual examples, so that the pupil’s know- 
ledge may become real. Thoroughness in mastering each 
succeeding step to higher heights is absolutely necessary. 
Better a little with thoroughness than attempting to load 
the mind with what it cannot assimilate to keep pace 
with the loading up process. 

One reason why the young men from technical colleges 
are in some cases failures is use the technical colleges 
are conducted very much with the object of cramming the 
pupil with a certain amount of knowledge which he can 
reel off at will on to paper. This kind of knowledge is 
conscious and unreal, whereas the knowledge of the work- 
shop man is unconscious and real. The practical man 
solves the problem, gets the work done, and perhaps 
cannot say much about the theory of it, while the pupil 
all but fresh from the technical school can talk about it, 
sees no difficulty in it, perhaps may think it so simple as 
to be beneath him, and finally cannot do it, and has to go 
through a long training to be able to do it, forgetting a 
lot of his wordy knowledge in the process. 

But with a proper and ideal training and education, he 
would know his limitations better, be able to appreciate 
real difficulties, and, in fact, have his general and engi- 
neering faculties so developed that he would naturally as 
it were take to practical engineering, without having to 
be brought up with a jerk and start over again. He 
would, in addition, have this advantage over the present- 
day practical man, that he would know the reasons for his 
actions better and be able to improve on methods already 
in use. 

As a good example of the -divergency of views of educa- 
tion adopted by the practical man and the college pro- 
fessor, the first-rate letter in last week’s ENGINEERING by 
a ‘‘General Manager” may be compared with the 
utterances of Professor Ripper recently at Firth College, 
who spoke of approaching the subject of education in .a 
‘*spirit of reverence and love.” hat does this mean ? 
Education, it appears to me, ought to be approached in a 

practical spirit, for it is a matter of what to do. The 
same professor also protested against education being 
looked upon as a philosopher’s stone for turning every- 
thing to gold. He might have pointed out that educa- 
tion ought to be looked upon as a philosopher’s stone, 
to turn everything to good; material good first, and 
mental and moral good afterwards. 

There is the danger that such teaching as that of Pro- 
fessor Ripper may encourage the perpetuation of the 
errors of education such as as you referred to in your 
leader of November 6, 1896. 

T am, Sir, your obedient servant, 

Manchester, December, 1896. PROJECTIVE. 


DIMENSIONS ON DRAWINGS. 
To THE Epitor or ENGINEERING. 

Smr,—I should like an authoritative expression of 
opinion in your columns as to the desirability or other- 
wise of the growing practice of marking feet on manu- 
script drawings and descriptions thus 10’, instead of in 
the old-fashioned way, thus 10’ 0”. My experience is 
that there is no appreciable saving of time in the new 
method, and much more liability to error from carelessness 
and bad writing, or from inadvertence in marking two 
accents where one was intended. The practice seems to 
have arisen in the classes under the Science and Art 
Department, and to have been originated by some of the 
examiners, but I find it now very widespread. I know of 
two cases where material was wrongly ordered through 
this practice, and several where errors due to it have been 
discovered just in time to prevent loss. There is less 
danger on a scale drawing, but what is allowed in one 
place as unobjectionable is apt to be followed in another 
where strong objections exist. 

am, Sir, yours truly, 
: M. Inst. C.E., M.I. Mrcu. E. 

London, E.C., December 29, 1896. 

[We certainly agree with our correspondent that the 
* ~ “ag he advocates is much the preferable one. 
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WATER-TUBE BOILERS. 
To THE Eprror oF ENGINEERING. 

Srr,—In your paper of December 18 last, your corre- 
spondent ‘‘ Neutral,” in writing upon the decision of the 
English Admiralty to adopt weldless tubes in Belleville 
boilers, refers to the lamentable accident which occurred 
on board the ironclad Jauréguiberry, when six firemen lost 
their lives, and adds that “a similar accident happened 
on the Friant at Brest.” 

A like statement was made before by one of your corre- 
spondents, and you were so good as to insert on July 3 
last a letter which we addressed to you on the subject. 
Permit us to repeat that no accident has ever occurred on 
board the Friant of the kind which ‘ Neutral” has in 
view. 

The failure of a badly-welded tube is an accident which 
may occur in any type of boiler. What is important is 
not the mere fact that an accident has happened, but the 
study of its causes, and, above all, of its consequences. It 
was shown that in the tube which gave way on board the 
Friant, the edges of the weld merely met, without 
lapping ; its failure was therefore not chargeable to bad 
design in the boiler. The consequences, as has been stated 
before, were trivial; one man had his hand scalded, not 
seriously. The really important point is, that this absence 
of serious results is the natural consequence of the design 
of the boiler, which cannot empty itself rapidly through a 
damaged tu cause of the multiplication of small 
elements, which join each other only through compara- 
tively small connections. It has further been proved that, 
owing to the absolute freedom of the tubes to expand and 
contract as they will, they undergo no deformation, even 
at the highest rates of combustion, exceeding 80 lb. of 
coal per square foot of grate. A steel straight-edge 
applied to the tubes in the Friant’s boilers after a trial at 
this high rate of combustion, failed to detect the smallest 
curvature. The design of the boiler thus secures, first, 
that the tubes shall be worked under singularly favourable 
conditions, and, secondly, that if from some gross defect 
of manufacture an accident happens, its consequence 
shall be unimportant. You will, therefore, understand 
our unwillingness to have it sup that the accident 
on board the Friant had the serious character your cor- 
—— implies, a character which, in fact, it neither 
had nor could have had. 

It may be added that a defective tube in one of our 
boilers may usually be replaced in from two to three mi- 
nutes after pressure is off, and that the boiler may be 
under pressure again in from 25 to 30 minutes later. 
Yours faithfully, 
J. AND A. NICLAUSSE. 
24, Rue des Ardennes, Paris, December 30, 1896. 





LOCALITY FOR ENGINEERING WORKS. 
To THE Epitor oF ENGINEERING. 

Srr,—Can any of your readers give me the benefit of 
their advice and experience as to the best district within, 
say, about 100 miles of London, for putting down engi- 
neering works for the manufacture of machinery, which 
has to be produced cheaply, and will be largely used 
abroad, as well as in this country? A good supply of 
water is an essential, and water carriage would be of great 
advantage, especially if on a navigable river, but good 
railway facilities and low rates for skilled labour are more 
important. Yours obediently, 

A MANUFACTURER. 








THE INTERNATIONAL CONGRESS OF HY- 
GIENE AND DEMOGRAPHY AT BUDA- 
PEST, 1894. 

To THE Epiror or ENGINEERING. 

S1r,—I beg to inform you that the Transactions of the 
Eighth International. Congress of Hygiene and Demo- 
graphy, held at Budapest in September, 1894, are now 
re. Hag publication, and the remaining seven volumes 
will be sent out early in January, 1897. 

As many members may have since changed their resi- 
dence, I would feel greatly obliged if you would kindly 
publish this notice in your valuabte periodical, in order that 
members may be able to send in their address in time to 
the editor, Dr. Sigmd. de Gerléczy, St. Rochus Hos- 
pital, Budapest. 

I remain, Sir, yours obediently, 
Dr. GERLGczy, the Editor. 

Budapest, December, 1896. 


LAYING OUT HELICOIDAL TUNNELS. 
To THE EpItor OF ENGINEERING. 

Srr,—Can any reader of ENGINEERING refer me to a 
detailed account of the method adopted for laying out 
helicoidal railway tunnels, say similar to those of the St. 
Gothard Railway? These tunnels, as is well known, make 
a complete circle on an ascending grade. How is the 
drivage done? Is the bearing altered from day to day, or 
is there a trammel, and if so of what kind? 

STUDENT. 


THE MECHANICS OF THE BODY. 
To THE Epitor oF ENGINEERING. 
Sir,—Comparatively few people realise how enormous 
is the energy which is daily stored and expended in the 
human body, as compared with that which 1s daily stored 
and expended in working such a mechanism as, say, the 
big clock on the Houses of Parliament at Westminster. 
eare amazed at the tremendous measurements of “ Big 
Ben,” and the ponderous weights which impel the me- 
chanism of the clock, but it will be surprising to many to 











find that every man, woman, and child in London is, me- 
chanically speaking, a daily expender of energy compared 
with which the amount used by the largest clock in the 
world shrinks into mere insignificance. 

_ The comparison is a strictly justifiable one. The beat- 
ing of the heart, the work of the respiratory muscles, the 
labour of crdinary muscular movement, and the produe- 
tion of heat by chemical processes in the body, are all truly 
the ‘‘running down” of our machine, and are strictly 
comparable with the descent of the clock weight ; while 
the energy supplied in potential form in the food we take 
is just as accurately representative of the winding-up of a 
clock : the only essential difference being that we usually 
wind up the bodily mechanism several times a day (at 
each meal) instead of once a day or once a week. 

The potential energy taken in, and the kinetic energy 
expended, are, in the case of the body, both measurable 
quantities. In the expenditure of energy the production 
of heat by chemical changes is by far the greatest item— 
about five times as many foot-tons as all the other work 
of the body together—though even omitting this, heart, 
lungs, and active exercise do a daily amount of work re- 
quiring, according to Professor McKendrick, no less than 
315,334 metre-kilogrammes of energy. Thus, omitting 
— the heat production, the actual muscular work of 
the body every day is like that of a 24-hour clock with a 
313k of over 310 tons, descending a daily distance of 

t. 34 in. 

But if we add the energy expended in the production 
of heat, the amount is enormously greater ; pon even then 
we have left out of account the work done in growth of 
tissues and in nerve force. Estimates vary as to the exact 
income and expenditure of energy in the body, but, 
roughly speaking, we are probably not far wrong in put- 
ting the average amount at a million metre-kilogrammes 
in every 24 hours. 

Dr. Watts very truly remarked : 


‘*T must be measured by my soul: 
The mind’s the standard of the man.” 


Yet certainly if man had to submit to being estimated 
by bodily measurement, he could afford to feel satisfied 
with the above very respectable record of his power. 
CuarLes E. Benya. 
28, Wellesley-road, Colchester. 








MACHINERY ON HIRE-PURCHASE. 
To THE Epitor oF ENGINEERING. 

Srr,—We—and we think engineers generally — will 
cordially agree with the remarks in your last issue on the 
case of Hobson v. Gorringe, in which a mortgagor or 
landlord laid claim toa hired gas engine, because of its 
so-called ‘‘ attachment to the soil or freehold.” 

As we have sold a good deal of machinery on deferred 
payments, from experience we have little Teaiiation in 
saying that the present condition of the law often lends 
itself to what may be termed legalised robbery, especially 
when the landlord and tenant work together, as they some- 
times do. Although we have an agreement approved by 
the late Lord Cockburn, we find to secure absolute pro- 
tection it is really necessary to have the landlord’s under- 
taking in writing that he will not seize, before the machi- 
nery 1s placed on the ground. Another important point 
is that each machine shall have affixed to it in a promi- 
nent position the ‘‘ owner’s” name-plate, stating that he, 
the letter on hire, is the owner. These can, of course, be 
removed when the hire is completed and the machines 
paid for, but care must be taken that they are not re- 
moved before: asin a recent case, in which a hirer had 
removed the plates without leave, the plant was after- 
wards sold by the sheriff. An interpleader summons was 
taken out by the owner, but it was decided against him, 
and he lost a considerable amount; as it was held that 
whatever is found affixed to the premises is presumably 
the property of the tenant, unless it bear primd facie 
evidence to the bm We trust one of our engineer- 
ing M.P.s will be public-spirited enough to take the 
matter up, and see if this unjust law cannot be amended. 

Yours faithfully 
M. Powrs BALE anp Co. 
Appold-street, E.C., December 26, 1896. 








CARBIDE OF CALCIUM. 
To THE Epitor OF ENGINEERING. : 
Srr,—Your journal is usually so thoroughly well in- 
formed that I am surprised to read in your issue of De- 
cember 25, under the heading ‘‘ Electro-Chemical In- 
dustries,” that ‘*. . . until some use has been found for it 
(calcium carbide) other than serving as a mere curiosity, 
and substance for lecture experiments, this branch of 
electro-metallurgy cannot develop.” 5 ioe 
Even at the present time—and the calcium carbide in- 
dustry is still in its infancy—very considerable use has 
been found for it in the United Kingdom for lighting 
country houses with acetylene gas generated from the 
carbide, and successful work has also been carried out 
here in railway carriage lighting with acetylene. : 
We have been engaged for 18 months in conducting 
exhaustive experiments, before going to Foyers, in the 
manufacture of carbide, and it is only recently that we 
have felt justified in going beyond the experimental 
stage. Our new works at, Foyers—where, by arrange- 
ment with the British Aluminium Company, we have 
secured the temporary use of some of their spare power, 
pending the erection of very much larger plant elsewhere 
ese thousand horse-power)—are not yet complete. 
We are as yet quite unable to meet the demand, and, 
in fact, have to refuse several 50-ton orders, as we cannot 
guarantee delivery. At the present moment I believe we 
could get orders for over 1000 tons were we able to make 





carbide in sufficient quantity. As a matter of fact, there 
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is a tendency to go too fast in the application of acetylene, 
it being apparently overlooked that, to make acetylene, 
carbide is a necessity, and that to make good carbide, on 
a commercial scale, specially constructed costly machinery 
and apparatus are required, with experience in their 
manipulation. Carbide cannot be made economically on 
a small scale. i 

We do not expect that acetylene will supplant coal gas 
or the electric light in places where gas works or electric 
stations exist, unless the prices charged be abnormally 
high; but for country houses, Bean. on factories, and 
villages where no gas or electrical works exist, as well as 
for hghting railway carriages and small railway stations, 
we are satisfied there is an enormous field for its use. 

What we are now most anxious about is not the demand 
for carbide, but that its use should not be discredited by 
preventible accidents, and we hope that some legislative 
measures will be taken so as to insure the public against 
accidents which may arise from employing apparatus 
which may not possess all the elements of safety required 
in practical yi use with unskilled labour. 

As you are aware, several fatal accidents have occurred 
abroad with liquid acetylene gas stored in high-pressure 
cylinders. We had several large cylinders of the liquefied 
gas to experiment with in the early part of 1895, but we 
have always discouraged its use. Nothing is easier than | 
to construct a perfectly safe apparatus for generating 
acetylene from calcium carbide. 

We have commenced making carbide at Foyers, and 
you will see from the inclosed photograph that we have 
turned out ingots weighing from over 5 ewt. to over 
4 ton. We have to send the carbide off as fast as we can 
make it. 

I am, Sir, your obedient servant, 
F. G. Wortn, 

Managing Director of the Acetylene I]]uminat- 
ing Company, Limited (Manufacturers - of 
Carbide of Calcium), 63, Queen Victoria- 
street, London, E.C., December 28, 1896. 


THE MANUFACTURE OF ALUMINIUM. 
To THE EpiTor or ENGINEERING. 
Srr,—The leading article of your last issue contains 
some inaccurate statements about the works of this com- 
pany at Foyers, and the production of aluminium in this 





country, which I shall be much obliged if you will kindly 
correct in your next number. 

Our works at Foyers were begun in May, 1895, and 
the production of aluminium was started there at the | 
end of last June, and has continued ever since. | 

The capacity of the Foyers factory to-day is only second 
to that of the Neuhausen factory, which, as is well known, 
is the largest factory of the kind in existence at the pre- 
sent time. 

We are already increasing our plant, and in a very 
short time we shall be the largest producers of aluminium. 

[ may add that in the same time we have built, 
equipped, and started three other large factories—one at 
Larne for the extraction of the alumina from the bauxite, 
which we get at our mines in Ireland ; one at Greenock 
for the production of electrolytic carbons ; and the other 
at Milton, Staffordshire, for the manufacture of the 
metal into castings, sheets, rods, tubes, &c. 

All these factories are in full work now, and we see no 
reason why the aluminium industry should not be one of 
the principal industries of this country : as undoubtedly 
aluminium can be produced in the United Kingdom as 
cheaply, if not cheaper, than in any other country. 

I beg to remain, Sir, your obedient servant, 
(For the British Aluminium Company, Limited), 
E. Ristori, Managing Director. 
9, Victoria-street, London, 8.W., December 28, 1896. 


| 
| 
| 
| 





Tue Sturton Tunnet.—The Popolo Romano has pub- 
lished, in one of its interesting special articles on the 
leading interests of Italy, a summary of the advantages 
to be derived from the projected tunnel through the 
Simplon, both to Italy and to travellers to and from 
Italy and Europe at large. The following Table shows 
the respective distances in kilometres from different 
parts of Italy to all Western Europe and England : 


Mont 


St. G: 1 

Cenis. Gothard, “™P!0". 
Milan to Paris 945 904 854 
- Boulogne 1239 1128 1108 
me Calais 1258 1105 1150 
Piacenza to Paris 986 973 923 
= Boulogne 1269 1188 1155 
se Calais 1310 1185 1198 
Venice to Paris 1208 1156 1103 
Genoa to Paris 64 1047 946 
Calais 1261 1222 1248 


” 


But besides the shortening of distances, there is an ad- 
vantage in the reduction of the height to be climbed, 
which is by the Mont Cenis route 1293 metres, by the St. 
Gothard 1155, and by the Simplon only 705. The heaviest 
gradient on the Simplon is (and chat only for 19 kilo- 
metres) 22 per thousand, while the heaviest on the St. 
Gothard reaches 26 and on Mont Cenis 30. When the 
Neuchatel-Pontarlier iine is shortened the real gain in 
the run from Milan to Paris will be 124 kilometres. There 
will be a gain also for Italy in the shortening of the dis- 
tances from Genoa to the greater industrial centres of 
Western Switzerland. The advantages for tourists com- 
ing from the west who desire to reach the north of Italy 
are considerable, to say nothing of the pleasure of a new 
route which passes through a section of the high Alps not 
hitherto “eas by railway. The shortening of the dis- 
tance will make the trip cheaper and compel the other 
lines to reduce their fares. 





THE CLYDE WATER-TUBE BOILER. 


CONSTRUCTED BY MESSRS. FLEMING AND FERGUSON, LTD., ENGINEERS, PAISLEY. 


QUADRUPLE-EXPANSION MILL ENGINE. 
WE illustrate on our two-page plate a quadruple ex- 
pansion engine, and on this page a ‘‘ Clyde” boiler, re- 
cently constructed by Messrs. Fleming and Ferguson, 
Limited, Paisley, for the Cycle Components Manufactur- 
ing Company, of Birmingham. Though having four cy- 
linders, the engine has only asingle crank. As will be 
seen from our illustrations, the engine is of the vertical 
type, the cylinders being arranged in pairs tandem 
fashion. The high-pressure and second cylinders are 
placed respectively over the third and low-pressure cy- 
linders. These cylinders are 9 in., 12 in., 16in., and 
25 in. in diameter, the stroke being 214 in. The two 
crossheads, it will be seen, are connected by links to 
the top end of a steel triangular connecting-rod. The 
whole of the valves are of the Corliss type, those for 
the high-pressure and third cylinders being actuated by 
an eccentric, the cut-off being regulated by a sensitive 
shaft governor. This plan has been found superior to 


that of having the high-pressure valves alone under the | 


governor’s control, as the early cut-off in the third 


cylinder checks any tendency of the steam already in | 


the engine to cause racing. A surface-condenser has 
heen fitted, being cast in one with the back supporting 
column. The air, circulating, and feed pumps are 
driven from an extension of the radius lever of the 
triangular connecting-rod. 

This engine was designed to meet special conditions, 
namely, that when the supply of water was short for 
condensing purposes, the engine could, at the shortest 
notice, be converted into a compound high-pressure 
engine of nearly the same power. This can be done 
by simply disconnecting the valves of the upper 
cylinders, leaving the two lower cylinders, 16 in. and 
25 in. in diameter, to do the work as compound high- 
pressure engines, the condenser being shut off through 
a double valve placed on the exhaust pipe. 

This valve opens to the atmosphere at same time as 
it shuts to the condenser, and the change of engine 





| from surface-condensing to compound can be done in a 
few minutes. This type of engine is claimed to be well 
suited for electric power stations on account of its 
simplicity, economy, steady running, and small floor 
space occupied. It can be made up to any size and 
power necessary. ‘The boiler illustrated above is one 
of the ‘‘Clyde” water-tube boilers patented by 
Messrs. Fleming and Ferguson, Limited. It is of their 
two-drum type, suitable for going into a very small 
space. In this type the fires are on either side of the 
lower drum, the flame passing up amongst the tubes, 
| then along the tubes, down through them and into an 
under-flue to the chimney. The products of combus- 
| tion are thus well utilised, and since there is only one 
| lower drum, opening for inspection and cleaning en- 
tails little time and trouble. This boiler is designed 
to work at a pressure of 200 lb. The full working 
pressure of the boiler is given to the engine, which 
runs at 160 revolutions, and at that speed gives 250 
| effective horse-power. 


| TORPEDO-BOAT DESTROYERS ‘ FUROR” 
AND ‘ TERROR.” 

WE illustrate on pages 13 and 16 the torpedo-boat 
destroyers Furor and Terror, designed and built by 
Messrs. James and George Thomson, Limited, Clyde- 
bank, to the order of the Spanish Government. They 
have now completed their trials, and have arrived 
in Spain. Although similar in general design 
to the destroyers of the British Navy, there are 
several departures in detail, and the vessels are in some 
respects more nearly akin to the torpedo gunboats. 
For example, they are fitted with teak upper decks in 
addition to a complete steel deck ; double awnings for 
the whole length of the vessel, with side curtains 
hanging to the water’s edge, electric lighting through- 
out, and a number of electrical ventilating fans for 
insuring a supply of fresh air to the officers’ and crew’s 
quarters; so that the vessels will be much more 
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and pipes, which are separate and entirely independent 
of each other. The main system consists of two of 
Messrs. G. and J. Weir’s special feed pumps, placed 
at the forward end of the engine-room. Each draws 
from the hotwell tank through a Harris patent feed- 
water filter, discharging either to the boilers in one 
compartment direct, or through one of a couple of 
Messrs. Weir’s feed-water heaters, situated on the 
f rward engine-room bulkhead between the pumps. 
Tae feed-water discharge to each boiler is controlled 
by a special automatic feed regulating arrangement, 
which keeps the water at a steady level in the boiler, 
greatly relieving the engineer in charge. For the 
auxiliary system a similar feed pump is placed in 
each boiler-room, and each pump is connected by 
separate pipes with the reserve fresh-water tank, the 
hotwell tank, and the sea, and discharges direct to the 


boilers. The pump in the after boiler-room also dis- 
charges to the deck, and serves the purpose of a fire 
pump. 


The main steam pipes are of galvanised steel. An 
independent pipe extends between each boiler-room 
and one set of engines, and each pipe is fitted with a 
stop valve and steam separator on the engine-room 
bulkhead, thereby insuring dry steam in the engine. 
There is also a connecting pipe between the main steam 
pipes, and an equilibrium valve at each high-pressure 
cylinder. An independent auxiliary steam pipe sup- 
plies all the auxiliary engines, except the main feed 
pumps, and the exhaust steam is led by a system of 
pipes to either of the main condensers. 

A large evaporator is situated amidships, on the 
after engine-room bulkhead, capable of evaporating 
3150 gallons of fresh water per day, with a distilling 
condenser beside it which can supply 560 gallons per 
day of pure aerated fresh water, chiefly used for ship 
purposes, the remainder of the vapour being condensed 
in the main condensers to serve as make-up feed. <A 
separate engine, with pumps, is also fitted for main- 
taining the water level in the evaporators, circulating 
the condensing sea water, and pumping the drinking 
water into the ships’ tanks. An auxiliary air pumpis 
fitted to each of the circulating pumps, and is con- 
nected to the bottom of the main condensers dis- 
charging to the hotwell tank. On the after engine- 
room bulkhead there is also a duplex bilge pump for 
clearing out the bilges of the engine and boiler rooms, 
and ejectors have also been fitted to each compartment, 
so that in case of excessive flooding the water may be 
rapidly got rid of. 

The supervision of the trials, on behalf of the Spanish 
Government, was in charge of the Spanish Naval Com- 
mission, under the presidency of Commodore Camara. 
The constructive department of the Spanish Navy 
was represented by Captain Talero, and there were 
also present Captain Peral and Captain Carlier. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Hlasgow Pig-Iron Market.—There was rather more 
business doing in the pig-iron warrant market last Wed- 
nesday forenoon, when quite 30,000 tons of iron changed 
hands. A firm tone ruled, and prices met with a smart 
advance —from 2d. to 3d. per ton all round. About 
20,000 tons changed hands in the afternoon, and the close 
was firm at practically the level ruling at noon. The set- 
tlement prices at the close of the afternoon market were : 
Scotch iron, 42s. 6d. per ton; Cleveland, 40s. 9d. ; Cum- 
berland and Middlesbrough hematite iron, 50s. 9d. and 
49s. 6d. per ton respectively. At the forenoon market on 
Thursday the warrant market was firm and active prior to 
closing for the Christmas holidays. There was some *‘ bear” 
covering, and prices had a smart rise—from 1d. to 2d. per 
ton. Some 30,000 tons of iron changed hands. There 
was no meeting of the “iron ring” in the afternoon. The 
respective closing settlement prices were 48s. 9d., 40s. 9d., 
5is., and 49s. 9d. per ton. Friday and Monday were both 
blank days on ‘Change with the pig-iron merchants. 
Business was resumed after the holidays on Tuesday fore- 
noon, when the tone of the market was irregular. At 
first, on the expectation of some buying orders, prices 
were firm, but latterly they were lower than those pre- 
vailing last Thursday. Scotch lost 1d. and Cleveland 4d. 
per ton. In the afternoon the tone was still quiet. ne 
sales for the day amounted to about 50,000 tons, and the 
closing settlement prices were, respectively, 48s. 74d., 
40s, 9d., 51s., and 49s. 74d. per ton. Business was fairly 
good this forenoon, when some 30,000 tons of iron were 
dealt in. Prices were firm, and yesterday’s losses were 
made good. In the afternoon the market was quiet, and 
the prices were about the same as ‘n the forenoon. Some 
20,000 tons of iron were dealt in. The following are the 
current quotations for several No. 1 special brands of 
makers’ iron: Clyde and Summerlee, 51s. 6d. per ton : 
Calder, 52s. 6d. ; Gartsherrie, 53s. ; Coltness, 53s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 51s. 6d. ; Shotts Ghiawed at Ardrossan), 
52s. 6d. ; Carron (shipped at Grangemouth), 53s. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7360 tons, as compared with 6013 tons in the 
corresponding week of last year. They included 120 
tons for India, 175 tons for Australia, 326 tons for France, 
2342 tons for Italy, 165 tons for Holland, smaller quan- 
tities for other countries, and 3403 tons coastwise. At 


Carron Works one furnace has been put in blast to make 
ordinary iron, 


Two have been damped down at Govan 





Works and one at Summerlee Works, at both of which 
extra hematite furnaces have been put in operation. The 
total number of furnaces now in tlast is 77, against 78 at 
this time last year. Six of them are making basic iron, 
37 are working on hematite iron ore, and 34 are makin: 

hematite iron. The stock of pig iron in Messrs. Conna. 
and Co.’s public warrant stores stood at 363,075 tons 
yesterday afternoon, as compared with 363,140 tons on 
Monday week, thus showing a decrease for the past week 
amounting to 65 tons. The demand for pig iron for the 
Continent continues to be disappointing, but the home 
consumption is on such a heavy scale that makers have 
been encroaching on stocks to supply their customers. 
Transactions in the “ ring ” are still confined to members 
of the trade, but the feeling in the market is rather better 
than it was, owing to the closing up of some weak 
accounts, and in sympathy with the encouraging advices 
from the leading iron and steel centres. 


Finished Iron and Steel.—Some of the makers of finished 
iron in Lanarkshire are complaining that specifications 
are not coming in as freely as they could desire, and there 
is a somewhat marked absence of buying on the part of 
consumers of steel. A joint conference of representatives 
of the finished iron and steel trades and their workmen 
was held in Glasgow on Monday of this week, in reference 
to the proposal to form a conciliation board for the settle- 
ment of trade disputes, fixing wages, &c. The board 
has not yet been emally brought into existence, but 
it has practically been agreed upon. 


Sulphate of Ammonia.—The latest report regarding 
business in sulphate of ammonia states that the ship- 
ments for this year up till about a week ago amounted to 
107,657 tons, as compared with 94,503 tons for the corre- 
sponding period of last year, there being an increase this 
year amounting to 13,154 tons. The price has lately 
been steady at 7/. 10s. per ton, with few sellers for De- 
cember delivery. 

Hlasgow Copper Market.—Business was at a standstill 
in the copper market last Wednesday forenoon, but in 
the afternoon there was sold one lot of 25 tons. On the 
following forenoon only one lot changed hands, the price 
remaining unchanged. No market was held in the after- 
noon. Vesela y forenoon, when business was resumed, 
75 tons changed hands, and the price rose 8s. 9d. per ton. 
In the afternoon the sales amounted to 200 tons, and prices 
gained another 1s. 3d. per ton, the close being 49/. 5s. per 
ton. At the forenoon meeting to-day 100 tons of copper 
changed hands, and the price rose other 3s. 9d., to 
491. 8s. 9d. per ton sellers. In the afternoon the cash 
— were 49/. 6s. 3d. cash buyers, and 497. 7s. 6d. 
sellers. 


Motherwell Steel and Bridge-Building Works.—During 
the past 12 months Motherwell has had its full share of 
the general prosperity, and the outlook for 1897 is much 
brighter than for many years past ; indeed, there is quite 
a boom in certain industries. The steel trade, which is 
the chief industry in the town, has had a very busy year, 
and the output for the past 12 months has nm a@ reco 
one both in the Dalzell Steel Works (Messrs. Colville 
and Sons, Limited), and in the Lanarkshire Steel 
Company’s Works. As an indication of the in- 
crease in the steel trade, it may be mentioned that 
operations have recently been commen in connec- 
tion with an extension of the Lanarkshire Steel Com- 

ny’s Works, arrangements having been made for 
aying down a new mill. A similar move is contemplated 
in connection with the Dalzell Steel Works, and it is 
rumoured that the Messrs. Colville have been negotiating 
for ground extending to the north of the present works 
with a view to making important extensions. Towards the 
close of the year the bridge-building has improved greatly, 
there being plenty of orders on hand both at the Brandon 
Works and at the Parkneuk Works. At the latter orders 
for several bridges for foreign countries are keeping the 
workpeople very busy, and steady work is insu for 
next year by the firm having secured the contract for the 
extension of the West Highland Railway to Mallaig. In 
the engineering establishments there is also plenty of work 
to keep the hands busy for some time. 


Additional mney Orders. — Messrs. Robert 
Duncan and Co., Port Glasgow, have received an order 
from Messrs. J. and J. Denholm, shipowners, Greenock, 
to build for them a steamer of 1500 tons.— A screw 
steamer of about 2000 tons sis to be built by Messrs. 
Scott and Co., Kinghorn, Fifeshire, for the West Austra- 
lian Steam_ Navigation Company.—Messrs. Ramage and 
Ferguson, Leith, have contracted to build a steam yacht 
of 460 tons for Mr. William Johnston, shipowner, Liver- 
pool, from designs by Mr. Claire Byrne. 


Proposed New Sewerage Scheme for Aberdeen.—The 
sewerage committee of the Aberdeen Town Council have 
at present under consideration a report by the burgh sur- 
veyor on the best means of preventing flooding in various 
parts of the city. The surveyor, Mr. D. Dyack, states 
that the existing main sewers, though they have done 
their work well during the past 30 years, were never 
designed to carry the volume of sewage and storm water 
that is now sent into them through the rapid growth of 
the city, as the population now requiring to be provided 
for is 136,000, as compared with 63,500 in 1866. The area 
that now requires to be sewered is 6694 acres, against 
1280 acres in 1866, or more than five times as great. Mr. 
Dyack has thought out a new sewerage scheme, the esti- 
mated cost of whieh mounts up to 160,000/. 


Trade at Johnstone.—The engineering trade of John- 
stone has never been better than during the year now 
drawing to a close. Orders are plentiful, and the pro- 
spects for the ensuing year are most cheering. 


Important Engineering Contracts for Greenock.—Messrs. 
John Hastie and Co., Greenock, have just contracted to 





supply two sets of Wilson and Pirrie’s patent spring 
steering gear, connected with Hastie’s steam steering 
a and patent brake, for two large steamers building by 

essrs. Stephens, Glasgow. They have also booked a 
similar order for two large steamers building in West 
Hartlepool. Messrs. Hastie and Co.’s patent steam 
steering gear and patent brakes are rapidly being adopted 
by the leading steamship companies, and at no time have 
the firm had more work in hand in this department than 
at present. Messrs. Hastie contemplate making an im- 
portant addition to their works next year. 

Institution of Engineers and Shipbuilders in Scotland, 
—At the ordinary meeting of this Institution held last 
week, a very full discussion of Mr. Sinclair Couper’s 
paper took place, the subject of which was ‘Internal 
Corrosion in Steam Boilers.” 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown considerable 
activity, and stocks which had accumulated during recent 
stormy weather have disappeared. Prices have also ruled 
firm, the best descriptions making 9s. 9d. to 10s. 3d. per 
ton, while secondary qualities have brought 9s. 3d. to 
9s. 6d. per ton. In the house-coal trade the demand has 
exceeded the supply; No. 3 Rhondda large has made 
10s. 9d. per ton. Coke has shown continued firmness ; 
good foundry qualities have made 17s. 6d. to 18s. per ton, 
while furnace ditto have brought 14s. 6d. to 16s. per ton. 
Spanish iron ore has exhibited a firm tone; the best rubio 
has made 14s, 6d. to 14s. 9d. per ton. The manufactured 
iron and steel trades are well maintained ; orders for rails 
have come to hand freely, and there have also been 
numerous inquiries for both Bessemer and Siemens 
steel bar. 


The Taff Vale and Cardiff.—The Taff Vale Railway 
Company has decided to remove its locomotive, wagon, 
and carriage works from Cardiff. This resolution was ar- 
rived at owing to the attitude of the Cardiff Town Council 
in opposing the company’s acquiring land to the west of 
the Cathays running sheds, and also in consequence of 
the high price asked for land to the east of the railway at 
Maindy. The Taff Vale Company has Parliamentary 
sanction for acquiring land at Whitchurch, and in all 
probability the new works will be located there. Already 
plans have been directed to be prepared for sheds, 
works, &c., which, it is estimated, will cost 50,000/. 
Workmen’s cottages for a population of 5000 will be erected 
near the new works. 


South Wales Coal.—Contracts have been let by the 
Lords of the Admiralty for the supply of over 200,000 tons 
of Welsh steam coal at prices ranging between 9s. 9d. and 
10s. 3d. per ton net. The successful tenders are those of 
Messrs. Burnyeat, Brown, and Co., the Naval Colliery 
Company, Limited, Hill’s Plymouth Merthyr, Limited, 
the Ynishir Steam Coal Company, the Ocean Coal Com- 

ny, Limited, the National Steam» Coal Company, 

imited, the Albion Steam Coal Company, Limited, the 
Troedyrhiw Coal Company, Limited, Crawshay Brothers, 
Cyfarthfa, Limited, the Lewis Merthyr Navigation Com- 
pany, and Nixon’s Navigation Company, Limited. 

Water Supply of Exeter.—At the last meeting of the 
Exeter Town Council a report was presented by the 
water committee recommending the carrying out of 
extensive works for the rearrangement and extension of 
the water supply of the city. The scheme recommended 
by the committee is divided under four heads: (1) Addi- 
tional mains ; (2) removal of filter beds to Pynes, and in- 
crease in the filtering area: (3) removal of all pumping 
power to Pynes, and increase in that power ; (4) addi- 
tional storage. The cost of the works contemplated is 
about 25,0002. 

A Boom for Portland.—A boom intended to defend 
Portland harbour in war time against attack by torpedo 
craft is now practically completed. It will consist of a 
series of rafts, resemblin —— lashed together with 
wire and chain cable. "here are 15 of these rafts, each 
35 ft. in length, 14 ft. in width, and having a depth of 
4 ft. 6in. With the exception of a narrow e through 
the centre, the rafts are solid, a large amount of balk 
timber having been used in their construction. They have 
been built by Messrs. Waterman Brothers. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Wages Movement and the Miners’ Federation.—Mr. 
Benjamin Pickard, the leader of the Miners’ Federation, 
has administered a warning on the wages question, from 
which it would appear that he does not consider that the 
present is an opportune time for the discussion of the pro- 
= for a 10 per cent. advance in wages, which comes 
rom the Lancashire district. At the annual conference 
to be held in Leicester next week, the notices on the 
agenda paper will be considered, and Mr. Pickard 
considers that any district which makes reference to 
any matter to be brought before the conference, will 
commit a breach of confidence. The suggested advance 
is not taken seriously in this district at present, but there 
is more in the matter than many people imagine, as if the 
the question were tested it is more than probable that 
Yorkshire would join hands with Lancashire. 


The Sheffield Tramway Extensions.—A meeting of the 
owners and ratepayers of Sheffield was held at the Mont- 
gomery Hall on Tuesday, for the purpose of authorising 
the City Council to promote and oppose Bills affecting 
the city. As usual at these meetings, the proceedings 
were almost farcical, the general public being represen 
by three ratepayers. A resolution approving the Cor- 
poration Tramways Bill, which provides for a large 
number of extensions and throws the expense of promo- 
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tion upon the property - owners and ratepayers, was 
aed The A scr Sion of Sheffield, in acknowledg- 
ing a vote of thanks, argued that the small attendance 
showed the confidence of the ratepayers in the proceed- 
ings of the council. The public, he said, knew all about 
the tramway extensions which the corporation proposed 
to make, and their acquiescence in the scheme was shown 
by their absence. 

A Proposed National Mark.—In view of the suggestion 
to form a Select Committee on Merchandise Marks, a pro- 

sal is made to dispense with compulsory indications of 
oreign origin, such as the famous *‘ Made in Germany” 
mark, and to substitute instead a national trade mark. 
The opponents of the Act argue that it is prejudicing 
British trade by giving the more excellent German wares 
a free advertisement, and the supporters of the national 
mark contend that by its use British manufacturers will 
be protected at home and abroad against unfair somes 
tition. The discussion, inaugurated by Mr. T. W. 
Wheatley, a Sheffield manufacturer, on this subject is 
exciting much interest in trade circles. 


Iron and Steel.—The market for all kinds of general 
engineering work is firm. Marine shafting, engine forg- 
ings, and castings have been in good demand during the 
last half of the year that has just ended, and boiler spe- 
cialties are reported to going strongly at present. 
Hydraulic and textile machinery is reported to be in 
fairly good demand. Railway work is plentiful, and the 
majority of the manufacturers of this material are booked 
well forward. oo the year quotations for tyres, 
axles, &c., rose generally from 10s. to 15s. per ton. ail- 
way carriage and wagon work is tt more men 
than usual. The year end§ with west coast hematites at 
60s., an improvement of 2s. 6d. on the year, and of 8s. as 
compared with January, 1895. Common forge iron has 
advanced 1s. 6d. per ton since January. Producers of cru- 
cible, Bessemer, and Siemens-Martin steels report the exist- 
ence of an excellent demand, and the belief is general that 
the new year will open very strongly in all departments. 
The use of machinery is ming general in the file 


trade now that manufacturers are no longer ham red by |- 


stipulation in Government contracts for.the files to be 
hand-cut. In the September contracts from the India 
Office there was a proviso that the files must be machine- 
cut. All departments of the file industry are well em- 
ployed. Cutlery has shared in the general prosperity, 
and the new year is expected to commence much better 
than its predecessor. Armour-plate makers and firms 
which cater for other war material are actively employed. 
The order from the Admiralty for 1500 tons of bulkhead 
armour for the Albion, Canopus, Glory, Goliath, and 
Ocean will keep the three Sheffield firms well engaged 
for several bec In all 6000 tons of armour have been 
ordered from Sheffield during the year which has just 
closed, ’ 

South Yorkshire Coal Trade.—The year has ended much 
more favourably than it commenced in respect to the coal 
industry. When the holiday season is over the collieries 
will recommence working full time for the most part. 
The improvement is shown more in the northern portion 
of the coalfield than in any other. In the Altofts and 
Methley districts the pits were only working three or four 
shifts per week in the early part of the year, but at pre- 
sent they are being worked at nearly their full capacity. 
There is still much difficulty in disposing of coal at 
remunerative rates, but as the stocks that had accumu- 
lated during the summer are being depleted, the condition 
of affairs cannot be regarded as otherwise than satisfac- 
tory. A short spell of frosty weather would quicken the 
market materially at present, as householders, who are 
well stocked as a rule, give their orders out but slowly. 
Steam coal finds ready outlets, and the Humber ports are 
taking a larger tonnage than usual at this season. Quota- 
tions: Best Silkstones, 8s. 6d. to 9s. 6d. per ton ; Barnsley 
house coal, 8s. to 9s. 3d. ; hards, 7s. to 7s. 6d. ; small nuts, 
4s. 6d, upwards ; smudge, from 2s. Coke is active at from 
8s. to 9s. 6d. for common sorts; best washed descriptions 
sell readily at from 10s. to 13s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a rather 
larger attendance on Change than was generally expected 
at this season of the year, but the market was quite of 
the holiday kind, and very little business was transacted. 
Quotations, however, showed no easing off, but, on the 
contrary, had a tendency to stiffness. ‘The consumption 
of pig iron here has lessened very little for the holidays 
at the manufactured iron and steel works, and foundries 
are being cut short, trade being too brisk and orders 
too pressing to admit of lengthened stoppages. Sales of 
No. 3 g.m.b. Cleveland pig iron were recorded at 40s. 9d. 
for prompt f.o.b. delivery, and that price was generally 
quoted, but some sellers were indeed to hold out for a 
rather higher price. For delivery over the first month of 
the new year 41s. was paid for No. 3, and there were 
buyers ready enough to pay that figure for delivery 
to the end of March, but few sellers are inclined to 
do forward business. No. 4 foundry was 40s. to 40s. 3d. 
and grey forge 39s., both qualities being scarce. It was 
reported that there was little or no white iron to be got. 
Middlesbrough warrants opened at 40s. 9d. and closed 
40s, 8d. cash buyers. East coast hematite pig iron was 
firmer, but the recent small advances cannot cover the in- 
creased cost of production. For early delivery of mixed 
numbers 50s. was the price, and for next quarter 51s. was 
paid. Few producers, however, would sell ahead, as they 
are being inconvenienced by the short supply of foreign ore, 
which continues org if scarce, and it is difficult to 
form an idea as to what the supply and value of it will 





be in the early future. At present good rubio ore is full 
15s. ex-ship Tees, and some sellers ask up to 15s. 6d. 
There ‘are consumers ready enough to pay the former 
figure for immediate delivery. To-day there was practi- 
cally no alteration in the market. 

Manufactured Iron and Steel.—There is nothing new to 
say of the manufactured iron and steel trades. As might 
be expected, affairs have been quiet this week, but con- 
tracts booked are numerous. Prospects for the future are 
certainly bright. Common iron bars and iron ship-plates 
are each 5J. 5s. ; steel ship-plates, 5/. 10s. ; iron ship-angles, 
5l. 2s. 6d. ; steel ship-angles, 5/. 7s. 6d. ; and heavy steel 
rails, 47. 12s. 6d.— less the usual discount, except rails, 
which are net at works. In accordance with Mr. Water- 
house’s ascertainment of the average net selling price of 
steel plates at Consett during the months of September, 
October, and November, the wages to be paid to the steel- 
workers on the sliding scale arrangement will, during the 
ensuing three months, be unchanged. 


MISCELLANEA. 

ACCORDING to the quarterly report of the engineer to 
the Clyde Trust, Mr. James Deas, 611,134 cubic yards 
were dredged from the river and harbour, one-half of 
which was new material from the docks under construc- 
tion. 


The new first-class dining saloons for service on the 
Midland Railway between London and Manchester will 
begin running on January 1 in connection with the trains 
leaving St. Pancras at 5 p.m. and arriving at Manchester 
(Central) at 9.40 p.m., and Leaving Manchester (Central) 
at 5.20 p.m. and arriving at St. Pancras at 9.50 p.m. 


From a recent report of Mr, Bennett, the British Consul- 
General at Galatz, there appears an excellent prospect of 
the petroleum output of the globe being substantially in- 
creased by the oil fields of Roumania. These have great 
natural richness, but up till quite lately there has been no 
po attempt to develop them. The matter is now, 

owever, being taken — foreign capitalists, who will 
erect plant of the most modern type. 


A Bill has been deposited for next session by the Tower 
Subway age £4 for power to sell their undertaking, 
the opening of the Tower Bridge having reduced their tolls 
to a sum insufficient to pay the expenses of lighting and 
management. From the preamble it appears that the 
company expended upon the construction of their subway 
26,6007., and received 11,5007. as compensation from the 
Corporation of London for loss of revenue resulting from 
the opening of the Tower Bridge. 


The ‘‘ Annual Trade Review,” issued by Messrs. Bolling 
and Lowe, of 2, Laurence Pountney-hill, London, E.C., 
shows that the iron and steel trades have had a fairly 
prosperous year, the iron and steel imports being valued at 
21,853,794/., as against 17,920,885/. in 1895 and 17,168, 005/. 
in 1894. It is, however, remarkable to note how largely 
these trades have become dependent on imported ma- 
terials. Though over 12,000,000 tons of iron ore were 
raised in this country, their value was only 2,867,709/., 
whilst the 4,450,311 tons of Spanish ore imported was 
valued at 2,977, 952/. 


One of the most interesting narrow-gauge lines in the 
world is that from Siliguri to Darjeeling. This line 
is but 51 miles long, and climbs more than 7000 ft. in 
this distance. The gauge is 2 ft., and the engines, weigh- 
ing 12 tons each, are capable of hauling a load of 39 tons, 
inclusive of their own weight, up an incline of 1 in 25. A 
guide giving particulars of this line, and of the magnificent 
scenery to which it affords access, has been issued by the 
Darjeeling and — Railway Company, for whom 
Messrs. Ogilvy, Saunders, and Co., London, are the 
English agents. The cost of the line has, it appears, been 
— 35007. per mile, and a dividend of 10 per cent. is 
paid. 


At the last ordinary meeting of the Yorkshire College 
Engineering Society a paper on the ‘‘ Utilisation of Multi- 

hase Currents in Electric Driving” was read by Mr. 

ercy Nicholls, B.Sc., Wh. Se., of Manchester. The 
author explained the principle of the three-phase motor, 
showing that when the voltage of one of the wires is at a 
maximum the other two are at a negative pressure, the 
algebraic sum of the voltages being always zero. With a 
three-phase generator no return wire 1s necessary, and 
there is a great saving in the — required as compared 
with a single-phase machine. e motors, moreover, can 
be run for hours without attention and in either direction, 
ay Boia being nearly constant in spite of changes in 
the load. 


The Tasmanian Gold Mining Company are about to 
instal an hydraulic pumping plant, consisting of a triple- 
expansion vertical inverted engine to indicate about 
700 horse - power, with hydraulic pumps under each 
cylinder. This, with four la: boilers, will be placed 
on the surface at the pit , and an hydraulic 
“a to work at a pressure of 2100 lb. per square inch 
will be fixed at a depth of 900 ft., the water being con- 
veyed to it through a 4-in. pipe carried down the shaft 
from the pumps at the top. The hydraulic engine will 
actuate existing plunger pumps raising water 200 ft. to a 
point where it can dealt with by the present machi- 
nery. The new plant has the advantage of keeping the 
shaft clear of all moving parts, it only being necessary to 


provide room for the pipes. The whole of the new work 
will be manufactured by Messrs. Easton, Anderson, and 
Goolden, Limited, Erith. 

Some experiments described by Professor M. Rudeloff 
in the Mittheilungen aus den kéniglichen technischen 
Versuchsanstalten zu Berlin show that in general both the 
strength and the yield point of wrought iron and steel are 








raised by cooling below freezing point. In most cases the 
extension on fracture is decreas though the wrought 
iron proved an exception to this rule. On the other hand, 
the flow at the yiel int became more marked the lower 
the temperature. ith spring steel, for instance, no 
decided flow at the yield point is apparent when the metal 
is tested at ordinary temperatures, but at —20 deg. Cent. 
it becomes quite perceptible, and at —80 deg. Cent. is 
strongly marked. Sale tests showed that all the ma- 
terials, with the exception of the rivet iron and wrought- 
iron bars, were prejudicially affected, the angle through 
which the material may be bent decreasing with the tem- 

rature. This effect was most apparent in the case of 
the cast steel and the spring steel. 


The British Legation in Munich has forwarded to the 
home authorities an interesting summary of the latest 
reports of the Bavarian factory inspectors. Recent legis- 
lation there has restricted the fan: seranece’ of women and 
children, and the inspectors state that this restriction has 
not apparently adversely affected the business interests 
of the employers. The hours of labour are very long 
compared with those in vogue in this country, machine 
tenders working 11 to 12 hours per day, and hand-workers 
10 toll. This difference in the time worked by the two 
classes of employésisof interest, as showing a recognition of 
the fact that ordinary machine work is much less trying to 
the operative than a handicraft. The working day giving 
the maximum efficiency for the two must accordingly be 
different, unless an equalisation can be effected by increas- 
ing the number of machines tended by a single man. 

at the duration of the most efficient working day should 
be remains, however, still a moot point. Asiatics work 
14 to 16 hours per day, and do much less in that time than 
a European working only eight. As the length of hours 
increases, the work done per hour diminishes, so that too 
long hours prove quite as unprofitable as too short ones. 


From a report prepared for the Glasgow Herald, it 
appears that the locomotive works in Great Britain have 
had a return of prosperity during the past 12 months 
and, as the following Table relating to the men employ: 
by the different firms shows, this improvement has been 
pretty general in different parts of the kingdom : 





1892. 1893, 1894. 1895. 1896 
Neilson and Co. 2307 «1896 )=—s«i1510.s«21617'—s« 2860 
Dubs and Co. .. -. 1697 1775 1465 1773 1868 
Beyer, Peacock, and 
Co., Limited -. 1292 1359 1289 1196 1727 
Sharp, Stewart, and 
Co., Limi 1507 1246 = -1145's«di:178—t—t—«é1888 
Kitson and Co. -. 1268 1079 1143 915 1192 
Vulcan Foundry Com- 
pany, Limi .. 6561 486 610 514 770 
R. Stephenson an 
Co., Limited .. 455 344 320 387 586 
Nasmyth, Wilson, and 
Co., Limited .. oc eeeel 320 349 337 459 
Manning, Wardle, and 
ee ae ms — 293 236 814 870 
Hunslet Engine Com- 
pany .. Hye .. 240 245 234 242 245 
9971 9043 8251 8473 10,910 


The affairs of the Astilleros del Nervion, Bilbao, in 
which several British firms were interested as creditors, 
have been wound up in a most satisfactory way. The 
concern was stop not so much for want of cash as for 
political reasons, into which it is nat necessary to enter 
at this time of day: but when all three cruisers intrusted 
to the builders were completed with such satisfactory 
speed results, and the gates closed because the Govern- 
ment were unable to come to terms for the carrying on of 
the work, British firms remained creditors to the extent 
of 50,000/. At one time it looked as if this sum would be . 
entirely lost in the — courts, but Mr. Matthews, 
one of the directors of Whitworth’s Company, took the 
matter up for the creditors, and amicably arranged with 
the Spanish partner of the Astilleros—Senor don José 
Maria Martinez de las Rivas—to a compromise whereby 
the creditors receive about 7s. 6d. in the pound. The 
result, too, is that should the 1 and well-equipped 
establishment be again set in working order, the same 
firms will have preference in any orders going. Only 
those acquainted with the later history of the undertaking 
can appreciate the arrangement, and the creditors them- 
selves have given ——- to their estimate by the pre- 
sentation to Mr. Matthews of silver plate at a festive 
gathering the other night. 


We notice from a lecture given at Liverpool by Pro- 
fessor Hele-Shaw, it would appear that the theory of 
rolling friction is still. imperfectly known, as_ that 
gentleman’s description of the mode of action of a pneu- 
matic tyre is incomplete. Professor Hele-Shaw attri- 
butes the sole advantage of the pneumatic tyre to the fact 
that on meeting an obstacle the wheel, owing to the 
compression of the soft tyre, is not thrown up to the same 
extent as if it were solid and unyielding. _ This fact, 
whilst correct as far as it quite fails to account for 
the well-established superiority of the wheel over the 
solid tyre when on a smooth track. Professor Hele-Shaw 
stated correctly — that work is done in compress- 
ing the material of the wheel in front of the point of 
contact, but has failed to observe that if the materials in 
contact are sufficiently elastic, much of this work is 
restored by the expansion of the ee material 
behind the point of contact. Solid rubber recovers so 
slowly its form after having been compressed, that much 
of the work referred to is lost. A well-blown-up pneu- 
matic tyre, however, is very elastic, and recovers its 
form rapidly on the pressure being removed. With a 
steel wheel running on a steel rail still better conditions 
obtain, the deformation being very small in the first 

lace, and the rate of recovery extremely rapid ; hence 
Put little work is in this case lost through thestrain. We 
believe we are correct in saying that this complete theory 
of rolling is due to Professor Osborne Reynolds. 
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WE know the country is ‘‘going to the dogs.” 
We are told so every day by platform speakers, 
whose hobbies do not engross the immediate atten- 
tion of Parliament, by the disinterested persons 
who write to newspapers(so strangely self-sacrificing 
that they do not even desire to be paid), by leader- 
writers (who do get paid), by professional agitators 
(also paid), by after-dinner speakers, park orators, 
the man in the street, the train, the ’bus, and ever- 
lastingly by those chartered grumblers, the Pall 
Mall and Piccadilly pessimists from the naval and 
military clubs. It is a unique phase of national 
character—of which, in his heart, the Briton is 
curiously proud—this habit of self-depreciation. 
It is a mixture of diftidence and conceit which is 
confined to men. We do not see it in the more 
practical sex, who go straight to business or plea- 
sure—as the case may be—without wasting a 
thought on outside issues ; excepting, of course, 
those comprehensively known as the ‘shrieking 
sisterhood,” who, however, are sexless. 

The varieties of this curious national affliction are 
numberless. There is the socialist, the individualist, 
the protectionist, the technical-educationalist, the 
anti-technical educationalist, the bimetallist, the 
trades-unionist, the anti-trades-unionist, the capi- 
talist, the secularist, the land-emancipationist, the 
property-redistributionist, the light-railwayist, the 
motor-carist, and there are a thousand others. 
Besides these we have the people who devote them- 
selves to interfering with the food and drink of 
others—the teetotaler and vegetarian, not to forget 
the anti-tobacconist. Each is opposed to all the 
rest. Each thinks that. his convictions afford 
the only means of salvation, but all are agreed in 
the postulate that the country is ‘‘ going to the 
dogs.” 

Oppressed by this obscuring cloud of conflicting 
theories, a little blue-book of facts comes to us 
from the Board of Trade like a freshening breeze at 
dawn. It is ‘‘The Forty-third Issue of the Statis- 
tical Abstract for the United Kingdom in each of 
the Last Fifteen Years. Presented to both Houses 
of Parliament by Command of Her Majesty.” It 
is one of the severest of blue-books. Not one of its 
263 pages but is occupied by columns of figures. It 
is tables from wrapper to wrapper. Yet perhaps 
both Houses of Parliament have seldom had more 
reason to be grateful to Her Majesty because of a 
gift, for each column is a pin-prick in the inflated 
bladder-theory of some faddist. 

The book commences with revenue and expendi- 
ture. It passes on through imports and exports, 
railways, coinage, life assurance, patents, educa- 
tion, agriculture, and emigration, until it ends 
with wrecks, insolvency, pauperism, and crime. 
This does sound bad, as if it were a confirmation of 
the ‘‘ going to the dogs” doctrine. But let us take 
some figures. 

The first table in the book deals, as stated, with 
the revenue and expenditure of the United King- 
dom. It covers a period of 15 years, namely, from 
1882 to 1896 inclusive. In the former year our 
budget estimate was 83,274,0001. ; for last year, 
1896,* it was 96,162,000/., or an advance of 13 
millions, almost. Now it is hardly necessary to 
say that an increased expenditure is not necessarily 
indicative of advancing prosperity ; in fact, the 





* The financial year ends March 31, 








process of ‘“‘going to the dogs” often consists 
simply of spending more and more every year. 
It is necessary, therefore, we should look to in- 
come. Turning to another column, we find that in 
1882 the receipts into the Exchequer amounted 
to  83,955,2291., whilst in 1896 they were 
101,973,829/. In both cases supplementary esti- 
mates are omitted. We therefore find that during 
the last 15 years, though the estimated sum re- 
quired had increased by over 12? millions, the 
receipts had so far outstripped the demand 
made that we have now the magnificent surplus of 
over five millions and three-quarters, whilst 15 
years ago the surplus did not reach three-quarters 
of a million. 

The figures are not conclusive, still they do not 
seem to point towards ‘‘going to the dogs.” In 
the first place, the present year is exceptional ; 
there is nothing quite so good in the records. The 
nearest is 1890; then we had a surplus of over 
three millions, but at that time we were only asked 
to provide a little over 86 millions. In each of the 
years ’83, ’85, ’88, ’89, and 91 we had a surplus 
of over a million. During other years of the series 
the excess was less than this sum, excepting in ’86, 
93, and ’94, when the balance was on the wrong 
side ; in the first-named year to the extent of close 
upon a million and a quarter. 

We have not space to go into further details of 
this instructive table, but generally it may be said 
that for the period of 15 years comprised, the 
Government has gone on steadily year by year 
asking more money from us, and we have never 
failed to find still more to spend. In one or two 
years there have been slight checks, but the general 
result is steady progress. 

Still we might be ‘‘ going to the dogs.” A busi- 
ness man may spend more and more each year, 
although his business may not be advancing in 
prosperity. He may draw on his capital and stretch 
his credit. If‘he be in a large way of business, 
with an honoured name at his back, the process 
may go on for years before the unexpected smash 
comes ; often unexpected by the man_ himself. 
Does the analogy apply to England? To throw 
light on this, let us examine a few more figures. In 
1882 the receipts from Customs were 19,287,0001. 
In 1896 they had risen to 20,756,0001, the highest 
figure in the series, and roughly a million and a 
half advance during the 15 years. The year 1890 
most nearly approaches 1896, the Customs receipts 
then being roughly 203 millions. Increased Customs 
returns are an indication, but not a sure sign, of 
prosperity. They are a measure of the quantity of 
certain goods we purchase from abroad ; to pay for 
these we must earn money, unless we are spending 
our capital or are stretching our credit, circum- 
stances which it is difficult to determine from 
statistics. There are eight items which go to make 
up the totals for Customs receipts, as follows: 1, 
coffee ; 2, currants, raisins, and dried fruits; 3, 
spirits ; 4, tea; 5, tobacco and snuff ; 6, wine ; 7, 
other imported articles; 8, miscellaneous receipts. 

Taking the first item, coffee, we find a decrease 
from 189,887/. in 1882 to 167,6731. in 1896. On 
the whole period of 15 years there are fluctuations 
from year to year, but it may be said that the 
income from duty on coffee has been less during 
the latter part of the period than it was at the 
beginning. At this point we are met with a dis- 
turbing element which we cannot pretend to deal 
with . quantitatively, namely, the readjustment of 
duties. | We can only give indications of its bear- 
ing. It is found, however, as a matter of practice 
that the loss to revenue caused by the reduc- 
tion of taxes is in most cases less than the 
gain which the reduction affords to the taxpayer, 
because the loss to revenue is generally recouped 
by an increased consumption of -the articles 
taxed. In the case of coffee there was an increase 
of duty in 1883, but we believe the change was 
unimportant... Currants and dried fruits, the next 
item, has- shown a decrease from . 509,7031. in 
1882 to 395,186l. in 1896. The great drop was in 
1891, when the duty on currants was reduced to 
an extent which affected the revenue over 200,000I. 
Wemay, therefore, fairly conclude that the consump- 
tion under this head has increased largely, perhaps 
15 or 20 per cent., during the 15 years. Turning to 
the next item, spirits, we find that in 1882 the 
return gave a total of 4,223,7521.; whilst in 1896 the 
income from this source was slightly less, 4,216, 9211. 
The fluctuations.throughout the period are not 
great, the highest return being reached in 1890 with 
4,681,2251., and the lowest in 1893 with 4,091,524/, 
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There have been during the last two years adjust- | The duties have been adjusted once or twice during 


ments in the Customs duties for spirits, but they 
do not appear to have largely influenced the results 
quoted. 

Tea comes next. In 1882 the amount of Cus- 
toms duties collected was 3,974, 4871. The figures 
gradually increased until 1889, when the total stood 
at 4,629, 9011. By the following year there was a drop 
of about 140,000/., but in the next year again (1891) 
there was the enormous reduction of just over a 
million. Since then the figures have gradually 
crept up until the last year (1896) has 3,746,1941. 
set against it, or rather more than 200,000/. less than 
1882, and not very far from a million less than the 
maximum of 1889. Of course, there is an explana- 
tion for the great drop of 1891, for the English 
people did not alter in taste so suddenly as to give 
up drinking tea to the extent represented by a 
million sterling in duty. In May, 1890, the duty 
on tea was reduced, as doubtless will be well within 
the recollection of most of our readers, and this to 
such an extent that the actual loss to the revenue 
was just over the million represented by decreased 
receipts. The gradual recovery of the income from 
this source since that date represents additional tea 
drunk, for the duty taken off was not reimposed. 
We are, therefore, drinking far more tea than we 
were in 1882, to make up, perhaps, for the some- 
what smaller quantity of foreign spirits. In other 
words, we are not less thirsty, but more teetotal, to 
judge by these two items alone. 

‘Tobacco and snuff” give some surprising figures. 
In 1882 the sum paid for duty amounted to 
8,838,1761. This steadily advanced until 1887, 
when the total was 9,367,186/. The next year the 
figures fell to 8,713,944/. ; but after this there was 
an almost continuous increase until the last returns 
show the enormous total of 10,748,522/. The 
smokers—for the snuffers must now be an un- 
important section—therefore may be said to have 
provided the funds required for all the shipbuild- 
ing done for the Royal Navy during the year, in- 
cluding vepairs, maintenance, &c., and left just 
upon three millions over to comfort the soul of the 
Chancellor of the Exchequer ; or, to put the matter 
in another way, if the Anti-Tobacco League had 
been able to work its will the five millions surplus 
of the last Budget would have been converted into 
almost a five millions deficit. Of course, that does 
not prove the Anti-Tobacco League to be either 
right or wrong. We have yet to account for the 
sudden diminution under this head for the year 
1888; for it is evident that the smokers of the 
nation did not all at once become more self-deny- 
ing to the extent represented by over half a 
million or more in duty. The explanation is 
soon forthcoming, for in the year mentioned the 
Chancellor of the Exchequer reduced the tobacco 
duty by an amount which was estimated to aggre- 
gate 600,000/. for the year, but which really only 
came to a little over half a million, so that the 
smokers did appear to have somewhat repented 
of their misdeeds—from the anti-tobacconist’s point 
of view—and, indeed, the falling-off of imports of 
tobacco for that year (1888) was very marked. It 
must be remembered, however, that the amount 
paid for duty is a better criterion of the quantity 
smoked than is the weight of tobacco imported. 
The annual totals for the latter are very irregular, 
whilst those representing duty paid are steadily 
progressive. The declared value of all tobacco 
imported during 1895 was 3} millions sterling, so 
we spend about 14 millions every yearin the sooth- 
ing vice, three-quarters of which, however, is 
rine $4 taken from the pockets of our smokers 
to be put into those of the producers of war- 
ships—steelmakers, riveters, platers, mechanics, 
&c.—a good part of course to be smoked over 
again. It will be seen, therefore, that the 
tobacco question is really one of extreme import- 
ance from a fiscal point of view, and some econo- 
mists have founded high hopes upon the pros- 
pect of the habit being extended to both sexes. 
We fear these persons are basing their expectations 
on false premises. The natural man has no greater 
yhysical desire to smoke than he has to be sea-sick. 
Vouths overcome the inherent repugnance of their 
stomachs to tobacco, in order to appear manly. If 
women smoke, the practice will no longer be 
distinctive of manhood. Hence there will be no 
youthful smokers to grow to men-smokers, and the 
woman-smoker will in turn disappear. The result 


will be a deficit of five millions, or a new tax. 
Wine is wonderfully constant. 
for duty was 1,366,121. ; 


In 1882 the total 
in 1896 it was 1,254,994/. 





the 15 years’ period, but nothing of importance has 
occurred. It may therefore be said that our con- 
sumption of wine has remained constant. The 
two last items, ‘‘ Other articles imported,” and 
‘* Miscellaneous receipts,” do not call for comment. 

The figures relating to Excise are as important 
as those afforded by Customs. Here we have a 
falling off between 1882 and 1896, but the former 
year is the highest in the series. It may be said, 
however, that the last half of the 15-year period is 
distinctly below the first half. In 1882 the total 
receipts from Excise duties were 27,170,798I. ; 
during the last financial year they were 26,826,7551. 
The chief items included under Excise are beer, 
spirits, railways, licences. Receipts from the first 
two have increased, beer especially. In 1882 the 
amount received was 8,530,819/. The average for 
the next four years was slightly lower ; but since 
then there has been an almost continuous advance, 
until for the last financial year’s return we have the 
considerable addition to the national exchequer 
under this head of 10,718,7191. That, however, is 
exclusive of certain Excise duties on beer and spirits 
collected by local authorities under a regulation 
which came into force in 1891. For the last year 
this added over a million. Perhaps the total might 
be divided equally between the two classes of liquor. 
As will be within the recollection of many, there 
has been a good deal of legislative meddling of late 
years with our beer. In 1881 there was an addition 
on beer duty, and brewers’ and publicans’ licences, 
which added nine millions to the revenue ; but 
against this there was a reduction in the malt duty, 
and other duties connected with brewing, which 
told on the other side to the extent of 8} millions. 
That, however, was a year before our present 15- 
year period commences. In 1882 there was a re- 
adjustment, not important ; in 1886 a small reduc- 
tion ; in 1887, 1890, 1891, and 1895 more readjust- 
ments, but nothing of a very radical character. 
It may be taken, therefore, that the figures quoted 
represent a steady advance in total consumption, 
which, of course, is a different thing to consump- 
tion per capita. 

Good friends as the beer drinkers and the smokers 
are to the Chancellor of the Exchequer, the spirit 
drinker is even better. We have already shown 
that he contributes over four millions a year by 
means of Customs duties levied on foreign spirits ; 
but the amount he finds for the nation’s wants 
through the medium of Excise far exceeds this, 
and, in fact, is the most considerable item in 
the revenue. In 1882 the total of home duties on 
spirits was 14,273,7861. From this it decreased 
steadily, until in 1887 it was 12,852,767/. Then 
there was a slight recovery for three years, so that 
in 1890 the total was 13,860,002/. After that the 
booming nineties set in, so that for last year(financial 
year 1896) we have the total of 15,603,6801. To 
this must be added the Excise duties, before re- 
ferred to, collected by local authorities, which would 
doubtless bring the figure to above 16 millions. 
Add the Customs, and we have the grand spirit 
total of 20 millions! Our financial authorities 
have not meddled much with the spirit duties, 
on the principle, no doubt, of ‘‘ letting well alone.” 
There was a readjustment of some sort in 1895 
and 1896, but it does not appear to have affected 
the totals to any serious extent. 

After rejoicing in these majestic totals, we are 
little inclined to bring our minds down to the 
modest few thousands due to ‘‘ Chicory,” or to 
‘* Coffee Mixture Labels,” both of which are put 
under contribution by our Excise authorities. Even 
‘* Railways” appear tame so far as Excise duties 
are concerned, as for the last year the total only 
reaches a little above a quarter of a million. The 
last item (for we neglect the paltry four thousands 
labelled ‘‘ Other Receipts’’) is ‘‘ Licenses,” and is 
a little mixed owing to the transfer to local autho- 
rities of 1890. In 1882 the Excise receipts for 
licenses were 3} millions ; last year they were be- 
tween 300,0001. and 400,000/. more. 

So far we have dealt with the two main branches 
of income, the duties of Customs and Excise. One 
cannot but be struck by the large contribution of 
what we will venture to describe as ‘‘the festive 
element ” in our social being. Spirit drinkers sub- 
scribe their 20 millions, beer drinkers 11 millions, 
smokers almost as much, and wine drinkers some- 
thing over a million. If we add to this, say, three 
millions for licences, we get a round total of 46 
millions taken from the drinkers—moderate or 
otherwise—and smokers to ease the fiscal burdens 











of other members of the community not given to 


these ‘‘ vices.” And yet the teetotallers and anti- 
tobacconists are not satisfied. That they want to 
‘‘reform”’ us all is, at any rate, a proof of their 
disinterestedness. 

When once one begins to revel in an ocean of 
figures such as these, it is like making a tiny 
opening in the flood banks of a mighty reservoir. 
We propose a trickle, and lo! are borne away by 
a torrent. So far we have only dealt with one 
or two pages of the 263, and yet have hardly 
more than opened out our argument. 

Our next table relates to ‘‘ Estate, &c., Duties.” 
In 1882 these brought to the national revenue 
7,055,9691. This item went up steadily till 1888, 
when it reached 8,284,2031. Then came a change, 
the local authorities being intrusted with the 
collection of part of these duties, nevertheless, 
in 1896 the total was 11,639,9001.; by far the 
highest figure in the column, being just upon 
three millions more than 1895. To this, too, 
must be added the 1,952,034/. collected by local 
authorities to make the figures comparable to those 
of 1882. The sudden inflation of the 1896 total is, 
of course, largely due to the new estate duty of 
1895. The extent of this is, however, uncertain 
at present. The actual gain in 1896 over 1894 was 
over four millions, but some of this is believed to 
be due to exceptional causes. In any case the 
sums accruing from property changing ownership 
by death have increased during late years. The 
question has been a good deal before the public of 
late in its political aspect, and, therefore, need not 
be further dealt with here. 

Stamps are the subject of the next table. Those 
for deeds, bills of exchange, insurances, receipts, 
&c., are included under this head. The total re- 
ceipts have increased nearly three millions during 
the 15 years; namely, from 4,415,6991. in 1882 to 
7,339,2311. in 1896. The gain was fairly steady 
up to 1895, but the jump to the next year 
was about 1} millions. There have been several 
alterations during the 15 years in regard to stamps, 
but space will not admit of their discussion here. 
The influence of stock and share gambling on this 
item must be borne in mind. A rise in these re- 
turns may, therefore, not be a sign of advancing 
business, but rather an indication of the transfer 
of property from gulls to sharks. 

The last table of this series refers to ‘‘ Taxes.” 
In the first column we have ‘‘ Land Tax,” which 
has remained wonderfully constant in its returns 
during the 15 years, the amount received being 
always somewhat over a million sterling. The 
decrease since 1882 has been about 30,0001. In- 
habited house duty has also been fairly constant. 
In 1882 it produced 1,698,193/. During the last 
five or six years there has been a decrease, and the 
last total is 1,486,9481. We now come to the 
most vexed and—in some respects—unsatisfactory 
item of the whole series, namely, income tax. 
In 1882 the income from this source amounted to 
just over 10 millions ; last year it was a little under 
16 millions. The latter total was only exceeded in 
1887, when the amount was just over 16 millions. 
The general tendency is, however, decidedly up- 
ward, so that we have to pay more and more of this 
‘‘merely temporary tax” as time passes. Of course 
there are more of us to pay it, a fact that will 
naturally be remembered in dealing with all these 
duties and taxes. 

The rate levied upon incomes varies so from time 
to time that it is impossible to form an idea of the 
resources of the country from the returns, although 
we may get a fair measure of our needs. To arrive 
at any conclusion on the former we must turn tc 
another source of information. During the last 15 
years the tax has varied between 5d. in the pound 
in 1882 and 1884, and 83d. in the intervening year, 
1883. In 1886, 1887, and 1895 it was 8d.; in 
1888 and 1894, 7d. ; and in 1881, 1885, and 1889 to 
1893, 6d. The amount upon which the tax has 
been levied has shown a fairly steady, though not 
quite constant, advance, during the 15 years from 
1881 to 1895 inclusive. We have not the figures 
bearing on this part of our inquiry for 1896. In 
the financial year 1881 the total amount on which 
duty was charged was 490,966,686/. The figures 
rose with fair regularity until in 1892 the maximum 
of 597,823,3251. was reached. The next year there 
was a trifling falling off, somewhat more strongly 
accentuated in 1894, but in 1895 the total had fallen 
to 540,137,062/. The high rate of that year—8d. in 
the pound—however, places the product of the tax 
for the year at the head of the list, although 1894, 
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with its 7d. tax, runs it very close. A good way of 
estimating the numbers and prosperity of the 
income-tax paying section of the nation, is to take 
the produce of the tax in terms of each 1d. in the 
pound that is levied. Here a notable feature is 
the high average that existed during the period 
1889 to 1893, when, with a 6d. tax, the produce 
was over two millions per ld. inthe pound. The 
years 1891, 1892, and 1893 are especially favourable. 
In 1894 the two millions were also exceeded, and 
again in the earlier years 1884, with a 5d. tax, and 
1885 with a 6d. tax. All other years fall somewhat 
below the two millions, but not much. 

We must bring this necessarily imperfect ana- 
lysis of these engrossing figures to a close. 
We think, however, enough has here been said 
to show that, so far from the country ‘ going to 
the dogs,” there are fair indications of advancing 
prosperity. We have no wish to stretch the facts 
quoted beyond their legitimate interpretation. We 
have dealt only with duties and taxation ; the fiscal 
burdens laid upon the shoulders of the nation by 
its rulers. It may be, of course, that in spite of 
increasing expenditure we are not prospering. For 
instance, if we were to become engaged in a big 
war, the product of taxation would go up by leaps 
and bounds, even although industry might be 
all but paralysed. In foreign countries during 
recent years we have had analogous conditions 
during times of peace—lavish expenditure based 
on a stretching of credit, with the sequel of national 
bankruptcy. We think no one will maintain that 
Great Britain is in a position similar to this, and 
the figures to which we have referred, showing the 
advance during the 15 years’ period in incomes re- 
turned for assessment, go behind taxation. They 
represent increased national earnings—unless it 
be increased national conscience—in either case 
again. But industrial prosperity, though actual, 
may be transient, of which fact history abounds 
with instances. To take a domestic example. The 
north-east district of England was once the 
stronghold of a certain branch of the chemical 
trade. An improved process of manufacture 
was then devised in the west, and, being 
vigorously worked, the trade was transferred bodily 
to the opposite shores of our island. This was a 
migration within our own borders, but there have 
been like cases of an international character, some 
even from which England has suffered. We 
have heard a good deal of late about slackness 
in the Lancashire cotton industry, and the close- 
ness of foreign competition. It seems almost in- 
conceivable that we should lose this trade, but here 
is a fact which may be worth considering. There 
is a vast engineering works in the north devoted 
almost entirely to the production of textile machi- 
nery, mostly for cotton spinning. Its weekly capa- 
city is said to be equal to the outfit for one large 
cotton mill—we forget the exact number of spindles 
—per week. The firm is always full of work ; in 
fact, its history for some years past has been one 
of constantly increasing manufacturing resources. 
It may be said, therefore, to turn out 52 cotton 
mills a year, either in the shape of new establish- 
ments or renewals of plant to old ones. Now, with 
regard to renewals the case may be different, but 
nearly the whole of the new work is for mills being 
established abroad. One meets there foreigners of 
all shades and complexions, Spaniards, Germans, 
Italians, Russians, Indians, Japanese ; in fact, the 
reception-room of the works is like an ante- 
chamber of the Tower of Babel, with the English- 
speaking representative left out. The conclusion 
is obvious. The supply of machinery for these 
foreign mills swells the volume of trade until the 
mills are started. After that we have only the com- 
petition to our cotton industry remaining as an 
economic factor. The moral is equally obvious. It 
is, ‘We cannot help it.” If we must have this 
competition in the spinning industry—which for so 
long was all our own—it is well we should save 
something out of the fire in the shape of supplying 
the weapons by which we are to beattacked. Ifwe 
did not do this, Germany, or America, or some other 
country would, and in that way still another com- 
peting industry would be fostered abroad. 

We could multiply instances of this nature almost 
indefinitely, but they would only emphasise the 
evident conclusion that the industrial life of a 
nation, like that of individuals, must be of the 
nature of a struggle ora race. We shall never be 
able to rest with folded hands and say our posi- 
tion is secured. Owing to a fortunate combination 
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of inventors — Arkwright, Hargreaves, Watt, 
Stephenson, Bessemer, and many others—to our 
rich natural resources, to our geographical position 
in the highway of nations, to the valour and genius 
of our military forces, which kept our borders free 
from invasion whilst other countries were devas- 
tated by warfare, to the presence of a sturdy and 
industrious race of working people—all these things 
combined together enabled us to first establish the 
factory system by which we obtained so command- 
ing a lead in the industrial race ; indeed, for a time 
we had the course to ourselves without a rival. It 
was not possible such conditions could be perma- 
nent. The sturdy rivalry from abroad was a fore- 
gone conclusion, to which, perhaps, we have been 
unwisely blind. Our past successes had the seeds 
of danger in them. 








RUSSIA AND CHINA. 

ANOTHER very important move seems to have 
been made, or is about to be made, in the complex 
political game which is being played in the Far 
East. The new treaty between Russia and China, 
which is said on good authority to be only waiting 
on the signature of the Czar, shows that the pen 
may be more powerful than the sword, and that 
diplomacy may be more effective than military 
operations, for Russia seems to have obtained by 
skilful negotiation what Japan failed to win by the 
expenditure of her best blood and treasure. On 
the face of it, like all real diplomatic affairs, the 
treaty seems to be of much less importance than 
it really is, and to be simply an arrangement 
for the extension of the great Siberian Railway 
through Chinese territory. In reality, however, 
it may prove to be one of the most important 
political and commercial events in the history of 
Eastern Asia during the second half of the present 
century, for it opens up China to Russia, and gives 
her both outlets to the sea and the right, under 
certain contingencies, to plant her garrisons on 
Chinese territory. We cannot, of course, enter 
into a discussion of the subject from a purely 
political point of view, but as the event is likely to 
have most important results on the development of 
industry and commerce in the Far East, we cannot 
pass it over without comment. We hope, however, 
that the people of Britain will look at its political 
bearings with calmness, and consider whether our 
Government would not have done the same thing 
if they had been in the place of the Russians. 
It is not only natural, but also legitimate, under 
the circumstances, that they should seek to 
obtain a port in the Far East, which was free 
all the year round, and not, like that of Vladi- 
vostock, frozen up for some months, and it is to be 
hoped that the understanding which is being come 
to in some other matters between Britain and 
Russia will be extended to their policy in the Far 
East. Both of these Powers have very wide fields 
of influence, and have sufficient already on their 
hands to occupy all their energies for many years 
to come. We cannot at present speculate on what 
is likely to be the action of the Japanese with 
regard to the matter. They will now see that the 
steps taken by Russia at the termination of the 
Chino-Japan war were not by any means disin- 
terested, and that the very results which the war 
was designed to prevent, namely, the control by 
Russia of the Liaotung Peninsula and of Korea, 
have been brought about. We have heard a good 
deal recently about the strong foreign policy which 
the new Japanese Goverment intended to pursue, 
but it is sincerely to be hoped that they will exer- 
cise prudence, and not dash themselves to pieces 
against the united forces of Russia and China. 

The text of the treaty has been published by the 
North China Daily News, and there can be little 
doubt that it is substantially correct. Even if it 
be not ratified in all points, we may take it for 
granted that it represents the aspirations of the 
Russian Government, and is therefore deserving 
of careful study. Speaking on the subject, Sir 
Arthur Forwood said that whatever doubts there 
might be as to the actual completion of the treaty, 
he happened to know that Russian Government 
engineers were in Manchuria surveying the railway. 
It may suit the diplomats not to show their hands 
entirely for some time, but there can be little doubt 
that the version of the arrangements which has 
been published represents very closely what the 
Russians mean to see carried out. 

It does, however, seem somewhat undiplomatic 
for the treaty to begin with the statement that it 





has been framed in return for the benefits which 
His Imperial Majesty the Emperor of China re- 
ceived from the loyal support of His Imperial 
Majesty the Emperor of Russia at the end of the 
late war between China and Japan. It would have 
been subjected to less criticism, if the preamble 
had been confined to its latter part, namely, that 
it was drawn up because the contracting parties 
were desirous that the communications between the 
frontier territories of their respective empires and 
the international commerce of the two countries 
should be managed to their mutual advantage, and 
therefore that they had arranged a mutual settle- 
ment of certain matters in order better to consoli- 
date the basis of friendship between the two 
empires. We may, meantime, omit details and 
confine our attention to the main points of the 
proposals, and briefly indicate some of the probable 
results on the industrial and commercial develop- 
ment of China and Northern Asia generally. 

The reported treaty begins by stating that owing 
to the fact that the Russian Great Siberian Railway 
is on the point of completion, China consents to 
allow Russia to prolong her railway into Chinese 
territory: (a) From the Russian port of Vladi- 
vostock into the Chinese city of Hunchung, in the 
province of Kirin, from thence north-westwards to 
the provincial capital of Kirin ; and (b) from the rail- 
way station of some city in Siberia to the Chinese 
town of Aiyun, Heilungchiang province, from thence 
south-westwards to the provincial capital of Tsit- 
sihar, and from thence to the town of Petune, in 
Kirin province, and from thence south-eastwards 
to the provincial capital of Kirin. Moreover, all 
railways built by Russia in the Chinese provinces 
of Heilungchiang and Kirin are to be built at the 
sole expense of Russia, and the regulations and 
building thereof are to be solely on the Russian 
system, with which China has nothing to do, and 
the entire control is to be in the hands of Russia 
for a space of 30 years. At the end of that time 
China is to be allowed to prepare the necessary 
funds wherewith, after proper estimation of the 
value of the said railways, she shall redeem them, 
rolling stock, machine shops, and buildings con- 
nected therewith, but as to how China will, at that 
date, redeem these railways shall be left for future 
consideration. This provision is delightfully 
vague, and leaves the Russians practically with a 
free hand in making their proposals. Arrange- 
ments are made in the treaty for further exten- 
sions, but they are subject to the condition 
that they shall follow the Russian railway 
regulations in order to facilitate commercial 
intercourse between the respective empires. Regu- 
lations are made with regard to Custom duties, and 
the right of the Russians to exploit mines. They 
even arrange to reorganise the Chinese army in 
those provinces by qualified Russian military officers 
under the same conditions as those obtaining in the 
Liangkiang Provinces in regard to German military 
officers now engaged there. 

The ninth article of the treaty seems compara- 
tively innocent, but it practically gives Russia 
control of the Liaotung Sechaaiie It states that 
Russia has never possessed a seaport in Asia which 
is free from ice and open all the year round, and, 
therefore, if there should suddenly arise military 
operations in Northern Asia, it will naturally be 
difficult for the Russian Eastern Seas and Pacific 
Fleets to move about freely and at pleasure. As 
China is well aware of this, she is willing to lease 
temporarily to Russia the port of Kiaochou, in the 
province of Shantung, the period of such lease 
being limited to 15 years. Atthe end of this period 
China shall buy all the barracks, go-downs, machine 
shops, and docks built there by Russia, during her 
occupation of the said port, but should there be no 
danger of military operations Russia shall not enter 
immediately into possession of the said port, or hold 
the important points dominating the port, in order 
to obviate the chance of exciting the jealousy and 
suspicions of other Powers. For the same reason, we 
suppose, she does not take possession of the Liaotung 
ports of Lushunkou (Port Arthur) and Talienwan, 
and their dependencies, but she undertakes to help 
China to put them in thorough repair against 
future dangers, and undertakes not to allow any 
foreign Power to encroach upon them. China, on 
her part, also binds herself never to cede them to 
another country ; but if in future the exigencies of 
the case require it, and Russia should find herself 
suddenly involved in war, China consents to allow 
Russia temporarily to concentrate her land and 
naval forces within said ports in order the better 
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to enable Russia to attack the enemy, or to guard|the better able to safeguard the conditions which 
her own position. are necessary for the maintenance and development 

The terms of the treaty appear to have been drawn | of our commercial and industrial position. If the 
up with the greatest skill. Russia does not propose | provisions of the Russo-Chinese treaty be carried 
to take any action to which the Powers could take | out, they will cause a transformation of great im- 
any exception. Without assuming any direct control, | portance to every Power interested in China. That 
she obtains all she requires in time of peace for the | country, while admitting Russia as an ally to so 
development of her commerce, while in the event | many privileges, may think that she has secured a 
of war she will be able to use Chinese territory as | protector, but before long she may find that she 





if it were her own. 

To those who have studied the conditions of the 
question it is evident that the treaty is simply a 
development of the Russian policy involved in the 
construction of the Siberian Railway, for under it | 
the Russians have practically power to connect | 
that railway with any part of China, and thus 
divert a large proportion of the commerce of China | 
towards Russia. Some of the Russian newspapers | 
are endeavouring to allay the alarm of the other 
Powers by saying that the Russo-Chinese Treaty 
is merely a convention, insuring for Russia the 
building and free working of that portion of the | 
Trans-Siberian Railway passing through Manchuria. 
Probably, however, the concession of ports in 
Shantung and in the Liaotung Peninsula transcend 
in importance the railway-making provisions of the 
treaty, for they give Russia and her ally a com- 
manding position in case of a war between either 
and any other Power having an interest in the Far 
Kast. If Japan is not very careful indeed, she | 
may in the ena require to pay very dearly for her 
victories over China, for the Chinese have long | 
memories, and may probably seize the first oppor- | 
tunity for a war of revenge. Russia, with rare 
diplomacy, does not take possession of Port 
Arthur and Talienwan, but she undertakes to 
repair and fortify them, and she binds China never 
to cede them to any other Power, while Russia will 
be permitted to concentrate her forces on them | 
‘*should the exigencies of the case require it.” Of | 
these evidently she means to be the sole judge. | 
Whether the Powers of Europe, as a body, will | 
have anything to say to these arrangements or not, | 
Britain should look at them as if she were in the 
place of Russia, and consider whether they are not 
such as are forced upon that Power by the develop- 
ment of events, and are, as far as national morality 
is concerned, quite legitimate. The development 
of British power in India has to a great extent been | 
the result of circumstances, and no doubt the Rus- 
sians will justify themselves by similar arguments. 

Britain must, however, face both the political 
and commercial results of the treaty, should it be 
carried into effect, and take them into account 
when studying the complex problems which are 
evolving in the Far East. Fortunately it will be a 
considerable time before any great changes are 
possible, for the treaty has been framed in view of 
the completion of the Great Siberian Railway, and | 
that is not so near as it is sometimes thought to be. 
When, however, that great undertaking has been | 
finished and has branch lines connecting it with | 
the most important centres of Northern China, and 
when the Russians have established a naval base | 
on the Gulf of Pe-chi-li and organised and drilled | 
the armies of the Chinese, she will not only dominate | 
Northern China in a commercial and military sense, 
but will also possess a broad base of operations on | 
the Pacific waters, which will make her power 
to be feared in all lands bounded by these waters. | 
Probably our statesmen may ‘hink that ‘‘ there is 
room in Asia for us all,” and no doubt if reason | 
and common sense prevailed that is true, but | 
taking things as we find them, we ought to keep | 
our eyes open to the development of events, and | 
be prepared for the changes which they are likely 
to bring. The Times, in a leading article on the 
subject, said: ‘* Russia is bent upon developing 
her vast Asiatic Empire. In doing so she must 
inevitably push eastward to the ocean, and not 
less inevitably will she obey the secular law of | 
gravitation towards the south. With treaties or | 
without, by one arrangement or by another, these | 
great movements will go on from year to year, and | 
from generation to generation. We may as well | 
accept the fact once for all, allowing details to drop | 
into their proper place, and ceasing to fret unduly 
about them. If and when our interests are directly | 
assailed, we must resist, if necessary in arms. Till | 
then our proper and only reply is to attend to our | 
own business, and to emulate our forefathers in | 
promoting the progress and consolidation of the | 
empire.” While, however, attending to our own 
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| has got a master. She has given so much that the 
| force of circumstances will before long compel her 
to give more. 

It is exceedingly difficult to get at the facts of 
Russian and Chinese diplomacy. Since the above 
was written the Russian Government has given 
several semi-ofticial denials of the truth of the above- 
mentioned treaty, but the latest information shows 
that, whatever form the agreement has taken, Russia 
has secured not only ashort cut through Manchuria 
for the Trans-Siberian Railway to Vladivostock, 
but also certain commercial advantages for the 
overland trade in which she is specially interested. 
So much has been admitted by the official organs, 
and already the financial arrangements necessary 
for carrying out the agreement are being published. 
That being so, we may rest assured that it does 
not matter much to Russia whether the other 
items (of the reported treaty are to be found in a 
formal document or not, as she will carry them out 
as soon as she finds it convenient or necessary to 
do so. The British Government must keep itself 
well informed regarding the development of events, 
and take care that the concessions to Russia are 
consistent with the most favoured nation principle 
which forms a feature in all modern treaties. While 
allowing Russia to develop in a legitimate manner, 
and asking no favours for our merchant and manu- 
facturers, we must insist, as far as we can, that they 
have a fair field for the extension of their trade 
and commerce. 





BRICKWORK AND MASONRY. 

OF all materials used by the engineer it is pro- 
bable that masonry is the one about which he 
knows least. The various metals are easily tested 
as to quality, and in many structures are used in 
such a way that it is easy to obtain a fair idea of the 
actual stresses obtaining. Indeed, almost the whole 
of the recent progress in bridge building has been 
due to better means of determining the real straining 
actions taking place. It is true that in the reaction 
against empiricism the pendulum swung too far on 
the opposite side, particularly in America, where 
not so many years since bridge engineers would 
almost seem to have attached more importance 
to the adoption of a design in which the various 
stresses could be easily, and as they supposed, defi- 
nitely, determined, than in providing for the wear 
Such tendencies 
have now almost disappeared, and a fair consensus 
of opinion has been arrived at as to the correct 
design of bridge superstructure. In regard to 
masonry, opinions still vary widely, and practice is 
equally discordant. From 2 to 4 tons per square 
foot is considered by many architects as a heavy 


| load for brickwork, yet the pressure on the lee side 


of the St. Rollox chimney, Glasgow, has been 
estimated by Rankine at 15 tons per square foot. 
Nearly equal discrepancies can, it is true, be found 
in the case of stresses on ironwork, but the cir- 
cumstances which render a stress of 3 tons per 
square inch on an iron bar unsafe, whilst another 
in a different situation may not be overloaded with 
63 tons, are now fairly well known. 

Much experimental work will be necessary before 
we are equally clear as to the working strength of 
masonry, and it is interesting to note that the 
subject is now occupying the attention of the Insti- 
tute of British Architects, who have undertaken an 
extensive series of tests on the strength of brick 
piers. The results obtained up to the present can 
hardly be considered satisfactory. The specimens 
were 6 ft. high by 18 in. square, and were tested at 
an age of five months. The work was executed 
with considerable care, and as the Institute had 
the assistance of Professor Unwin, the results should 
be reliable, yet they show great discrepancies, as indi- 
cated by the Table which we give in the next column. 

If the annexed figures can be considered in any 
way generally applicable, they show how inaccurate 
is the common assumption that the factor of safety 
for masonry is 15 or 20. It is, however, important 


business, we must keep ourselves informed of | to note that in no single instance did the piers in 
the doings of other Powers, so that we may be | question fail by direct crushing, but always by 





shearing or tension. It is, of course, obvious that 
the vertical joints of a brickwork structure must 
always be points of weakness, as the cement does 














. ‘ Cracked | Collapsed | Average Strength 
Material of Pier. at at of Single Brick. 
tons per | tons per | tons persgq. ft. 
sq. ft. sq. ft. 
London stocks in mortar 4.18 10.41 } 84.27 
om a cement 7.22 16.03 | , 
Gaultin mortar .. 5.00 21.82 ‘| 
es * 6.16 23.08 || 4999 
» cement 6.98 17.98 | oe 
xs on ee oe 7.08 17.51 J 
Leicester red in mortar. . 15.20 29.93 | | 
2 a 16.11 31.55 382.1 
cement 17.87 67.36 J oe 
°° 21.82 49.54 
Staffordshire blue in mor- 
tar a . i 22.43 69.22 
" a4 21.42 79.39 | 
Staffordshire blue in ce- ‘Pe 701.1 
ment ..  ..—..| 29.45 84.47 J 
% a 16.91 61,14 











not set under conditions as favourable to securing 
a good hold on the brick as in the bed joints, and 
in the piers in question failure always commenced 
at one of these vertical joints. In concrete, on the 
other hand, no such planes of weakness exist, whilst 
even in brickwork the conditions may be such as to 
prohibit failure from this cause. Still, experiments 
made in Austria on a brick arch of 75.5 ft. span, 
having a rise of one-fifth and a thickness of 1.97 ft. at 
crown and 3.6 ft. at springings, resulted in its giving 
way when loaded on one-half the span with a load of 
about 27 tons per square foot. The deadweight of 
the arch itself must have given a stress of about 
3.3 tons per square foot at the crown, which the 
test load would have increased to 63 tons. In addi- 
tion to this the bending moment at the abutment, 
due to the unsymmetrical distribution of the test 
load, would, on the ordinary theory, have given rise 
to a stress of about 11 tons per square foot, thus 
making a total stress of some 14 tons per square 
foot on the most severely strained material at that 
point. In other parts of the arch, say at a point 
about one-fifth the span from the crown, the calcu- 
lated stress must have exceeded some 19 tons 
per square foot. Cracks were produced when the 
calculated tensile stress at the points of rupture 
reached from 3}? to 5} tons per square foot. 
This figure may be compared with the experiments 
of M. de Walque on the adherence of mortar to 
bricks (see ENGINEERING, vol. lviii., page 647), 
on which a maximum of 6.9 tons per square foot 
was noted. The average of this gentleman’s results 
was, however, much lower than this, but his 
specimens were tested at an age of 44 days only. 
In the Austrian experiments the first cracks oc- 
curred when the stress reached about two-thirds 
the maximum, whilst in the Institute’s experi- 
ments the first signs of overstrain were visible at 
much smaller fractions of the total loads carried. 
When a crack occurs in a masonry arch, the posi- 
tion of the line of resistance is changed, and hence- 
forward calculation can hardly be relied on. The 
general effect will, however, be in the direction of 
relieving the tensional stresses at the expense of 
the compressive ones. So that it is probable that 
the calculated pressures given above are below the 
true values. The most striking instance of this 
property masonry appears to possess of relieving 
itself from local overstrain is, perhaps, the cele- 
brated Bear Valley Dam in California, the stability 
of which is apparently inexplicable in any other 
way. How far the ordinary theory of elasticity is 
applicable to masonry is, perhaps, a moot point. 
Individual blocks of stone, however, follow Hooke’s 
law very fairly once they have been brought to a 
‘* state of ease”’ by repeated loadings, though when 
first tested the stress strain curve is usually curved’ 
in such a way that the stress increases more rapidly 
than the strain. The reverse is the case with 
metals when their elastic limit is passed, the 
autographic diagram being then curved in the 
opposite direction, so that strain increases faster 
than stress. As regards cementing materials, .Mr. 
E. Hartig has found that the modulus for neat 
Portland cement varied from 2,290,000 lb. at 0 to 
2,177,000 lb. at its tensile. breaking point, and to 
3,230,000 Ib. at its crushing point. One of cement 
to 3 of sand had an elastic modulus of 3,770,000 Ib. 
at 0, one of 4,300,000 Ib. at its tensile breaking 
point, and 1,904,000 Ib. at its crushing point. It 
is not stated whether the material was brought to a 
state of ease, or whether the stress strain curve 
was approximately straight within working limits. 
The Austrian Association of Engineers and Archi- 
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tects concluded from their numerous experiments 
on concrete and masonry arches of all sizes that 
the ordinary elastic theory was reliable up to the 
safe working load. 

In some German bridges working stresses of as 
much as 27.4 tons per square foot have beenadmitted 
on large concrete arches. In this case asphalte 
joints were introduced at both crown and spring- 
ings, with a view, it is stated, of preventing cracks 
on removing the centering. It is somewhat surpris- 
ing that this device should have been deemed neces- 
sary, as though large concrete arches have not yet 
been constructed in this country, yet many have been 
constructed of brickwork in cement, and with these 
the amount of settlement on decentering is little or 
nothing. The plan of introducing flexible joints 
into masonry arches is, however, fairly common 
in Germany, many stone arches having been built 
with plates of lead ? in. thick, occupying the 
middle thirds of the joints at both crown and 
springings. The arch thus becomes to all intents 
and purposes a three-hinged one, and the stresses 
in it can then be calculated with considerable 
accuracy. Very high pressures are admitted be- 
tween the stone and the lead, amounting in one 
case to 110 tons per square foot, the voussoirs being 
sandstone of good quality, crushing when tested in 
cubes at 870 tons per square foot. This pressure 
is of course a local one, as the lead occupies only 
one-third the breadth of the joint, and the intensity 
named is only reached at its most heavily loaded 
edge. Under such conditions the loaded area is 
greatly helped by the surrounding material, which 
holds it up to its work. 

The extent to which this action can be relied on 
is not well known, as the subject is a complex 
one. To be sure, it is not specially difficult to work 
out the stress and strain distribution in such a case 
by means of the higher mathematics, but the results 
of such an investigation have not yet been placed in 
a form convenient for use, and it is, moreover, not 
clear that the maximum stresses obtained have a 
direct relation to the working strength of the ma- 
terial. Some experiments by Bauschinger led to 
the result that the strength was increased in the 
ratio of the square root of the whole area to the 
square root of the area loaded. 


UNIFORM FLOW IN OPEN 
CHANNEILNS.* 
By E. 8. Bettasis, Executive Engineer, 
P.W.D., Punjab. 
(Continued from page 633 of vol. laxii.) 
5. Best Form or CHANNEL. 

A CHANNEL is of the ‘best form” when for 
a given sectional area of stream the border is a 
minimum, and the hydraulic radius, therefore, a 
maximum. The _ velocity and discharge are 
greater than in any other stream of the same 
sectional area, slope, and roughness. The form 
which complies with this condition is a semi- 
circle (Fig. 3) whose diameter coincides with the 
line of water surface. This form is often used in 
concrete channels, but not often in others, because 
of the difficulty of constructing curved surfaces. 
Of rectilineal figures the best form is half a regular 
polygon. The greater the number of sides the 
better. But in practice the form of section is 
usually restricted to that having a bed level across 
and two sides vertical or sloping, and the term 
‘‘ best form” is used to include the best form 
possible under these conditions, as well as the semi- 
circle, which is the absolute best form. The best 
form for vertical sides is the half-square (Fig. 4), and 
for sloping sides the semi-hexagon (Fig. 5). If the 
angle of the side slopes is fixed (as it generally is) 
at some angle other than 60 deg., the best form is 
still that in which the bed and sides are all tangents 
to a semicircle (Fig. 6). The bed width is 
D (,/n? + 1 — x), where n is the ratio of the side 
slopes. In every channel of the best form, the 
hydraulic radius is half the depth of water, and 
if the section is rectilineal, the surface width is 
equal to the sum of the two slopes, so that the border 
is the sum of the surface and bed widths. The 
statement in the next column shows the sectional 
areas of various channels of the best form. All the 
channels have the same central depth D, the same 





hydraulic radius Ff and, therefore, the same velo- 





* ERRATUM.—In ENGINEERING of October 23 last, page 
519, last line of first column, for ‘‘ D2” read D?.” 





city. A comparison of the coefficients of D* in 
column 3, or of the figures in column 4, shows how 
the size of the channel increases as the form of the 
section deviates from a semicircle. 








| bene — 
tional 
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j | Description of Cross-Section. — wr + ag 
Figure | | | scribed 
| Semicircle. 
3 | Semicircle ... | 167 D2 | 1.00 
4 Half-square.. a's a 2 2 1.27 
5 Semi-hexagon .. te -. | 1.782 D2 | 1,10 
(| Trapezoid, side slopes } tol | 1.736 D? | 1.11 
| *” o 1 ,,1 | 1.818 D2 | 1.16 
6 4 s «| aD F eee 1.34 
| ee » 2 » 2 | SaaDe 1.57 
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A channel of the best form is not usually the 
cheapest. If made of iron, wood, or masonry, the 
cost will probably be reduced by somewhat increas- 
ing the width and reducing the depth, thereby 
enabling the sides to be made lighter, though the 
length of border is slightly increased. In an exca- 
vated channel where the water surface is to be at 
the ground level, the best form will give the mini- 
mum quantity of work, and will be the cheapest if 
the material excavated is rock, but if it is earth an 
increase of width and decrease of depth will reduce 
the lift of the earth, and, therefore, the cost. If 
the water surface is not to be at the ground level, 
the cheapest form may differ greatly from the best 


form. 
Fig.3. Fig. 
7) sae 
Fig.5. Fig.6. 


Sometimes it may be desirable to deliver a stream 
of water of given discharge with as high a velocity 
as possible, and in this case the best form is suit- 
able. If the object is to obtain high silt-support- 
ing power, or scouring power, as in the case of a 
channel dug too small and left to enlarge itself, the 
question of ratio of depth to velocity must be taken 
into account. It thus appears that the best form 
of channel is seldom the proper one to adopt. 

If the depth of water in a channel fluctuates, the 
section can, of course, be of the best form for only 
one water level. Sewers are often made of ovoid 
sections in order that the stream may be of the 
best form, or nearly so, when the water level is 
low, the object being to prevent deposits. 


6. CoMPARISON OF DIFFERENT STREAMS. 
General and approximate comparisons of the 
velocities and discharges of streams may often be 
made more simply than by using the exact equa- 
tions. Ina stream of ‘‘ shallow section,” 7.e., when 
the width B is more than about 5 D, R is nearly as 
D and independent of B.C also increases with R, 
but varies little with S. In such a stream V is 
9 


approximately as D*, and, if the sides are steep Q 
5 
as D*. 


‘ 3 
2D to 5D) V is nearly as D? and QasD*. ‘* Deep 
sections” (B not more than 2 D) differ much in 
shape, and cannot be considered generally as re- 


gards D. In all cases V and Q are nearly as S?. 
In order to double V or Q, S must be quadrupled. 
D is generally the most important factor in V, and 
nearly always so in Q. 

The deeper the section of a channel and the steeper 
its side slopes, the greater will be the change in its 
surface level for a given change in Q, or the less 
the change in Q for a given change of surface level. 
Natural streams are generally of shallow section, 
and often have flat side slopes, and they are thus 
capable of carrying enormous additions to their 
ordinary discharges without excessive rise of sur- 
face. 

In clearing out the head reaches of Indian inun- | 
dation canals—so called because they flow only for 
a few months, when the rivers are swollen—it used 
to be the custom to place the bed rather high, at 
the off-take, in order to obtain a good slope. Of 


In a stream of ‘‘ medium section” (B = 





late years it has been the custom to lower the bed, 


water. The sections being shallow or medium, the 
velocity is probably about the same in both cases, 
the increase in depth making up for the decrease 
in slope, but the lowered bed of course gives a 
greatly augmented discharge. On the other hand, 
the lowered bed, though perhaps not often low 
enough to catch any of the material rolled along 
the river bed, may cause the introduction of water 
more heavily charged with silt than that nearer 
the surface. Moreover, the ratio of depth to 
velocity in the canal is much greater than before, 
and this, as above stated, tends to cause increased 
silt deposit. Under the old system of high beds 
the heads of the majority of canals silted more 
or less. It has been impossible to find out whether 
more silt has actually deposited since the intro- 
duction of the low-level system, because, owing 
to changes in the course of the river, the same 
head is seldom cleared for several years together, 
and also because the quantity of silt deposited 
depends on several other factors, such as the use 
of regulators and the position of the head, a head 
taken off from the highly silt-laden main stream 
silting more than one taken from a ‘‘creek.” 
Obviously the tendency of the low bed is to silt 
more than the high one, but the worst that can 
happen is its silting up-till it assumes the level of 
the high one. This, however, must take some 
time, and while it is going on an increased dis- 
charge is obtained. At the end of the irrigating 
season the bed cannot be higher, and may be 
lower, than it would have been under the high-level 
system. Whether the low-level system is an im- 
provement depends on the relative values of the 
increased supplies obtained and the increased cost 
of the clearances. Probably it is an improvement. 

The increased discharge could be obtained by 
widening instead of deepening. The expense 
would be greater because, in widening, all the 
earthwork done above the water level is so much 
extra, to say nothing of the cost of the additional 
land required, and of setting back the spoil banks 
where these exist. But possibly the reduced silt 
deposit would be a compensation. 

If two streams have equal discharges, and have 
one factor in the discharge equal, the approxi- 
mate relation between the other two factors can 
be found from the formule just given. For instance, 
let two streams of shallow section and vertical 
sides have equal slopes, and let one be twice 
as deep as the other. The latter must be about 


2% or 3.2 times as wide as the first. 

The formule may be used for more exact calcu- 
lations when the changes in the two factors are 
relatively small. Suppose a stream of ordinary 
section of depth D and slope S gives a certain dis- 
charge Q. Let D be increased by a small amount 


Then the compensatory change in S will be 


ut 
3.8 Sle ee ee wea? 

= This principle may be applied in designing a 
channel whenever, for any reason, it becomes neces- 
sary to make a slight change in the value first 
assumed for any factor. 

When two reaches of a canal have different bed 
slopes, but equal and similar cross-sections, the 
depth of water is, of course, less in the reach of 
steeper slope. Suppose the discharge to be approxi- 


mately as si D:, the depths in the two reaches will 
be inversely as the cube roots of the slopes. The 
velocities are inversely as the depths, and are, there- 
fore, as the cube roots of the slopes. A change of 
30 per cent. in the slope will cause a change of only 
about 10 per cent. in the velocity, and a change of 
the same proportion, but of opposite kind, in the 
depth of water. If the change is from a steeper to 
a flatter grade, there is, of course, a tendency to 
silt deposit due not only to the decrease of velocity 
but to the increase in depth. The fact that a change 
of 10 per cent. in depth corresponds to a change of 
30 per cent. in slope shows the necessity for uni- 
formity in the channel when surface slope observa- 
tions are made. 
(To be continued ). 
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Movement. By E. J. Marry. Translated by Enric 
PritcHarD, M.A. With 200 Illustrations. London: 
William Heinemann. [Price 7s. 6d.] 

ALTHOUGH not dealing with matters strictly relating 

to our profession, this book well merits notice at 








giving a much flatter slope but a greater depth of | our hands, as the appliances by which M. Marey’s 
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interesting researches have been carried out have 
required great ingenuity and mechanical skill for 
their perfection. As our readers are well aware, 
M. Marey has for many years past made a careful 
study of movements of all kinds, and more espe- 
cially of the action of animals, birds, insects, and 
other living creatures, &c., in walking, running, 
flying, &. In the book before us the means by 
which these investigations were carried out, as well 
as the chief results obtained, are fully described, 
and the whole volume is most interesting reading. 

Besides his studies of living objects, M. Marey 
has applied chromophotography to the investigation 
of the changes in shape of fluid veins and waves, 
the rolling of ships, the vibrations of bridges, c., 
and his results promise to be of much value to 
engineers and naval architects. In the work now 
under notice this particular branch of research is 
treated very briefly, but we believe that the French 
naval authorities have obtained some data of con- 
siderable interest and value by the application of 
M. Marey’s method to the determination of the 
motion of a vessel amongst waves, and we hope 
that in time further details will be available. 

It would be impossible within the limits of the 
space here available to give anything like a precis 
of the contents of M. Marey’s valuable book. The 
volume, which represents the results of an enormous 
amount of patient investigation and high skill in 
carrying out researches involving a great variety of 
difficulties, should be read as a whole, and it will be 
found of wide interest. 

The Indicator and its Practical Working. By A. G. 
Brown. The Globe Engineering Company, Limited, 
Manchester. 

THE indicator principle has probably received a 

greater extension than any other of the inventions 

of James Watt. All automatic recording gears, of 
which the name now is legion, are based upon the 
crude device originally planned by that fertile inven- 
tive genius for getting some idea of what was actu- 
ally taking place inside the cylinders of his steam 
engines. Mr. Brown’s little treatise on the indicator 
has been published mainly to serve as a guide to 
using the Tabor indicator, manufactured by the 
Globe Engineering Company, but by far the greater 
portion of the work deals with general principles 
applicable to indicators in general. Quite a variety 
of gears for driving the indicator barrel are illus- 
trated and described. The importance of obtaining 
an accurate reproduction of the piston motion is 
duly emphasised by a number of indicator diagrams 
showing clearly the effect of carelessly arranged re- 
ducing motions. The various defects found in dia- 
grams and their causes are then touched on, and the 
method of calculating the steam accounted for on 
the card explained ; tables being added to facilitate 
this. Some remarks on engine testing follow, 
though for some reason or other the author appears 
to attach considerable importance to the engine’s 
giving a hyperbolic curve, which, as pointed out by 

the late Mr. Willans, it not the ideal curve for a 

steam engine. The volume concludes with a col- 

lection of well-selected tables, and will doubtless 
be found useful by the class for which it is 
intended. 
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Register of the Associates and Old Students of the Royal 
College of Chemistry, the Royal School of Mines, and the 
Royal College of Science, with Historical Introduction 
and Biographical Notices and Portraits of Past and Pre- 
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R.S.M. London : Hazell, Watson, and Viney, Limited, 
[Price 7s. 6d. net.] 

The Engineering Works of the Géddévari Delta. By 
Grorck T. Waucu, M. Inst. C.E. In two volumes, 


Vol. I. Madras: Government Press. 
NOTES. 
AMERICAN TELEGE APBY. 
AN important telegraphic amalgamation is 


anneunced, viz., the union of the Commercial 


Cable Company (popularly known as the Mackay- | 


Bennett cable) with the Postal Telegraph Cable 
Company. The amalgamation will take effect 
from to-day, and the effect of it will be to form 
a company with a capital of 4,000,000/., owning 
three transatlantic cables and a complete system of 
land and coast lines. The combination will enable 
the Commercial Cable Company to compete more 
effectively with the Anglo-American Telegraph 
Company (Limited). The Western Union has, for 
the fast 30 years, been making constant efforts to 
buy up competitors, and it is, indeed, largely the 


| outcome of this buying-up process. One competitor 
| after another has been absorbed, but the manage- 
ment has failed to hook in the Postal Telegraph 
Cable Company, which has gone over to what may 
be regarded as the enemy. The Commercial Cable 
Company was projected by Mr. Bennett, of the 
New York Herald. Mr. Bennett’s policy is to have 
ever so many columns of European news tele- 
graphed to the New York Herald every night ; and 
as he could not come to satisfactory terms with the 
Anglo-American Telegraph Company — that is, 
terms which he considered low enough—he boldly 
projected an Atlantic cable of his own, summoning 
to his aid Mr. Mackay, a great Californian capi- 
talist. The public have been gradually brought 
into the Commercial Cable Company by Mackay- 
Bennett shares being sold to it ; and now the enter- 
prise has made a step further, and is amalgamating 
with an extensive system of land lines in the United 
States. 
Tue Royat AGricutturAL Society OF ENGLAND. 
This year’s country meeting of the Royal Agricul- 
tural Society is to take place at Manchester ; and it 
will come as a surprise to most of our readers to 
learn that, instead of commencing on a Saturday 
and ending on the following Friday, as heretofore, 
it is to commence on Tuesday, June 22, and end 
on the following Tuesday, June 29. This will 
give an extra day, and will also admit of the show 
being open at popular prices on Saturday and Mon- 
day. Hitherto, Thursday and Friday have been 
the shilling days, but to take advantage of them the 
working classes have had to sacrifice a day’s work. 
At Manchester they will be able to avail themselves 
of Saturday afternoon, and those who cannot gain 
admittance then can go on the feast of Saint Monday, 
which is not yet entirely obsolete in Lancashire. 
The Society is this year holding a competition of 
motor cars, or ‘‘self-moving vehicles” as they are 
officially called, designed to carry loads up to 
2 and 4 tons respectively. Prizes of 1001. and 50/. 
will be offered in each class ; engines designed to 
draw loads—not to carry them—will be excluded 
from the competition. Any mechanical means of 
propulsion may be adopted, but if petroleum be 
used it must satisfy the ‘‘ regulations as to petro- 
leum made by the Home Secretary under Section 5 
of the Locomotives on Highways Act, 1896.” The 
trials will include a run of not less than 50 miles 
out and 50 miles back again, and will take place 
early in June. The points to which the special 
attention of the judges will be called are: due 
regard to the convenience of the public ; ease of 
handling, with special reference to stopping, 
starting, and steering; economy in working, in- 
cluding attendance; price, simplicity, strength of 
design, weight of vehicle; and, in the case of oil 
engines, density and high flashing point of the oil 
used. The latest day for entries is April 1, 1897, 
and each entry must be accompanied by a deposit 
of 101., which will be forfeited if a machine is not 
submitted for competition at the trials. The 
Society is also offering prizes for a non-returnable 
package to hold not more than 14 lb. of fruit, 
and a returnable package to hold not less than 
56 lb. of fruit. 


Protection OF British Patents AND TRADE 
MakKs IN JAPAN. 

British inventors have hitherto been unable to 
obtain protection for their patents and trade marks 
in Japan, and, for a considerable time past, the 
Japanese have been in the habit of appropriating 
any new inventions which suited their require- 
;ments, and reproducing them without any return 
to the inventors, who thereby wereaggrieved. Pro- 
|bably the Japanese felt that, after all, they were 














|not very much to blame in the matter, as they | 


} always professed themselves willing to come to an 
| agreement on the subject with the representatives 
of foreign nations ; but as the question formed part 
of the more general subject of treaty revision, a 
| great amount of delay occurred before it was 
arranged. A year or two ago, however, a new 
treaty was made between Great Britain and Japan, 
in which it was agreed that British inventors 
should obtain protection for their inventions and 
trade marks, but that does not come into force for 
some three years or thereabouts. But now we have 
another example of the use of the most favoured 
nation clause which is to be found in all modern 
treaties. By article 17 of the new Commercial 
Treaty between Germany and Japan, the nationals 
of each country are to enjoy in the territories of 
the other the same protection as natives in regard 








to patents, samples (including patterns), designs, 
trade and manufacture marks, firms and names, 
upon fulfilment of the formalities prescribed by law. 
According to article 21, these provisions came into 
force from the date of the exchange of ratifications. 
As this took place at Berlin on November 18 last, 
British merchants, manufacturers, and patentees, 
whose inventions and trade marks have hitherto 
been exposed to infringement without redress in 
Japan, are now entitled to claim, under the most 
favoured nation clause, the benefit of article 17 of 
the treaty referred to, and to gain the protection of 
the Japanese law respecting patents and trade 
marks. We understand that the British Foreign 
Office has instructed, by telegraph, Her Majesty’s 
Minister at Tokio to claim from the Japanese Go- 
vernment the treatment of the most favoured nation 
for British patents, trade marks, &c., and we have 
no doubt that a considerable number of our readers 
will take advantage of this fact. 
THE ImperRIAL INSTITUTE. 

There have been few more impressive object- 
lessons of ‘‘how not to do it” than the Imperial 
Institute. We all remember with what pomp it was 
announced ; the great things that were promised on 
its behalf, if a loyal people would but subscribe the 
necessary thousands. The loyal people did subscribe, 
and the result has been simply a dull kind of 
variety show, with a few questionable exhibitions 
thrown in. There isa word which has found its way 
of late—from the music halls, we suppose—into our 
slang vocabulary that exactly expresses the condi- 
tion of the Imperial Institute ; it is a ‘‘ complete 
frost.”” Now the original idea of the Institute was 
well conceived, and it was designed to fill a useful 
end. Had Sir Philip Owen lived and retained his 
vigour, it might have turned out otherwise than a 
fiasco. He wasa man of strong individuality and of 
great industry, to which characteristics were united 
geniality, good-nature, and honesty withal ; in other 
words, he was an excellent example of the class to 
which he belonged ; an average English gentleman, 
with a strong capacity for affairs added. Lately, 
announcements of change in the executive of the 
Institute have been made. Captain Sir Alfred 
Jephson, late R.N., has been appointed assistant 
secretary. It seems to us that this is just the 
place for a sailor, or rather, that a sailor is just the 
man for the place; it will be remembered that 
Sir Philip Owen commenced his career in the 
Navy. We are not sure whether anything will 
pull the Imperial Institute through, but, if it can be 
done, Sir Alfred Jephson is the man for the task. 
He has all the qualities to which we have referred 
as distinguishing Sir Philip Owen, and his personal 
influence alone will be of immense value in bring- 
ing to the active support of the Institute persons 
of that class it so much needs. The public had 
a good example of Sir Alfred Jephson’s capacity 
during the Naval Exhibition, in the organisation 
and management of which, under Sir William 
Dowell, he took the leading part. There never was 
an exhibition in which so much was done on such 
small means as that held six years ago at Chelsea. 
It is true this was greatly due to the admirable 
honorary staff of naval ofticers which Sir Alfred was 
fortunate in enlisting to serve under him ; and it is 
a notable fact how many of these gentlemen have 
since been appointed to important posts—for in- 
stance, Lieutenant Gerald Maltby to the Royal 
United Service Institution, Major Edie to the In- 
telligence Department, and Captain Lionel Wells 
as Chief of the Metropolitan Fire Brigade. The 
Naval Exhibition did a great deal of good in a num- 
ber of directions, but in nothing was it more remark- 
able than the way in which it revealed the capacity 
for hard work that exists in the naval officer, and 
how much can be done, even in affairs of some 
intricacy, by single-minded endeavour and simpli- 
city of purpose. We hope the new assistant- 
secretary will not be hampered in carrying out the 
difficult task which is set for him. If he is to do 
any good, he must not be hampered by the old tradi- 
tions of the place ; for up to now the Imperial 
Institute has done more harm than good. The 
Colonies that were canvassed so remorselessly can 
hardly have been pleased to see their money devoted 
to providing a raree-show for Londoners ; which, 
indeed, Londoners did not want. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 24. 
Tuer drop in steel rails to 25dols. has been followed 
by a number of important transactions of considerable 
magnitude, and will be followed by more. At present 
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writing it is impossible to say to what extent railroad 
companies will contract for their estimated require- 
ments of 1897. Orders aggregating 40,400 tons have 
been heard of within a few days, but there is no way 
of presenting authoritative statistics of sales. It is be- 
lieved in trade circles that a large volume of business 
will be done during the next month. The billet pool 
has a sore head om black eyes, so to speak, but with 
all the disruption there is not as yet a corresponding 
activity among buyers. Negotiations will soon lead to 
very large sales at 16 dols. to 17 dols. The margin 
between slabs and rails is still of monopolistic propor- 
tions, and a good deal of railroad building will not be 
done until rails drop to 22 dols., where they belong. 
The Carnegie interests have completed a long pending 
ore deal by which they control valuable steel ore 
properties. This makes this concern gigantic in 
its possibilities. It already controls the richest coke 
region in the world, and can dictate prices. With ore 
it is supreme. The beam combination imagines it has 
every possibility of a break under lock and key, but 
the great purchasing interests believe that combina- 
tion will get a dose of medicine similar to what the 
railmakers had to take. The iron trade generally is 
in a more hopeful condition than it has been for some 
time, but big operations have been held in check for a 
variety of reasons. There are some uncertainties still 
in the way, before projected enterprises involving large 
supplies of iron and steel will be pushed through. 
The present administration will do nothing with the 
tariff, but the next will make it produce an excellent 
revenue. Alabama pig-iron makers are anticipating 
large English orders for pig, the rates being 13s. to 
Liverpool, which is 2s. less than to New York. 








THE LATE SIR JOHN BROWN. 

Fut of years, and with a record of useful invention 
and industry, Sir John Brown, the founder of the Atlas 
Steel Works of Sheffield, and the pioneer of armour- 

late manufacture, passed away on Sunday last, 

ecember 27, at Bromley, Kent, after several years of 
indifferent health. He was born 80 years ago in 
Sheffield, and was early engaged in the staple industry 
of the town—the manufacture of files and table cutlery. 
So soon did that resourceful energy which characterised 
his life discover itself, that his employers invited him 
to become a partner when he was 21 years of age. He, 
however, had not the capital, but his father and uncle 
guaranteed 500/. to the bank, and thus the future 
knight was started in partnership. For 10 or 11 years 
the work went quietly forward, and then a new branch 
was created as an outcome of the railway extensions. 
Wagons had no buffers, and those on the passenger 
cars were far from satisfactory, so that when Brown 
invented the conical steel buffer spring in 1848 a ready 
market was found, and, for a time, the production was 
at the rate of 150 sets a week. Of the four countries 
in the kingdom, England, curiously enough, was the 
last to adopt these, Wales, Scotland, and Ireland pre- 
ceding in the order given. The several departments 
of his works were at this time scattered over the town, 
and, in 1864, they were concentrated in what has since 
developed into the Atlas Works, now employing 4000 
artisans ; but in the interval there has been added steel 
manufacture, armour-plate rolling, ordnance forging, 
and all sorts of railway appliances, while the turnover 
has multiplied more than a thousandfold. 

In 1855, Brown introduced into Sheffield the manu- 
facture of a high class of bar iron for conversion 
into steel, and thus to a large extent reduced the 
importation of Swedish bars for this purpose, while 
subsequently he commenced the manufacture of iron 
boiler-plates, which, under the name of “Atlas” 
plates, had a high reputation in their day. Brown, 
too, was the first to recognise the advantages of 
Sir Henry Bessemer’s new process, and to put down 
plant for the manufacture of rails; but competition 
and railway rates have, it is said, killed this particular 
industry in Sheffield. 

It was, however, in armour-plate rolling that the 
subject of our memoir made his greatest success. For 
this he was knighted in 1867, and, moreover, this 
reward came very shortly after he matured his scheme. 
It was only in 1860 that the idea occurred to him, 
when he saw the hammered plates of the French war- 
ship La Gloire, launched at Toulon. She was timber- 
built, and her armour plates were 44 in. thick, 5 ft. 
long, and 2 ft. wide ; but the innovation was sufficient 
to awaken our Admiralty authorities to its importance, 
for 10 timber-built ships then building were altered in 
order to be plated like the French ship. Brown set to 
work on the plant, and, in the summer of 1862, in- 
duced Lord Palmerston to visit the works at Sheffield, 
where he saw a 6-ton plate rolled to 54 in. thickness, 
3 ft. 9 in. wide, and 18 ft. 6 in. long, which, when 
compared with the French hammered plate, suggests 
not only greater strength but economy, alike in con- 
struction and in building into the ship. In the spring 


following, the Duke of Somerset and his colleagues on 
the Board of Admiralty visited Sheffield to see the new 
rolling mill making plates 44 in., 54in., and 12 in. 
thickness rolled, their lengths being 40 ft. and 20 ft., 





which showed a rapid development, and thus was 
inaugurated the ironclad era by the superseding of the 
old wooden walls. |The Royal Commission on Armour 
Plates rewarded Sir John by ordering nearly all the 
plates they required from his works, and ina few years 
he had « bev ned fully three-fourths of the entire 
British Navy. His productions successfully en- 
countered the shells of English and foreign makers. 
Foreign Governments applied to Brown for plates, but 
he refused to supply any other Power until he had 
obtained the consent of our Government. While civil 
war raged in America he declined on this account 
large orders from the Northern States. The Russian 
Admiralty were equally anxious that he should make 
plates for them, but they got a similar answer. In 
the great struggle of plates versus projectiles, he kept 
plates well to the front, and latterly they were rolled 
24 in. thick. Now iron armour has been superseded 
by compound, and a new conflict has begun between 
English steel-faced and French all-steel armour, and 
these in their turn are being subjected to steel and 
chrome projectiles, while harveyised steel and har- 
veyised nickel-steel armour is being introduced. 

Sir John Brown was greatly honoured by his towns- 
men; in fact, he was elected to every office in their 
bestowal, excepting the membership of Parliament, 
and he declined the position in 1863, as he was then 
too busy developing the new industries. He was 
mayor twice, receiving Lord Palmerston in that 
capacity. He was Master Cutler twice, and a J.P. 
and Deputy Lieutenant of the West Riding, and 
amongst his public benefactions was the erection of 
All Saints’ Church at a cost of 12,0007. 








PrrsonaL.—The board of directors of the Manchester 
Ship Canal have appointed Mr. W. H. Collier to be 
manager of both the Ship Canal and Bridgewater Depart- 
ments of this company. Mr. John C. Willson will con- 
tinue to occupy the position of assistant manager. The 
following appointments have also been made: Mr. John 
Oldfield to be superintendent Bridgewater Department. 
Mr. Herbert M. Gibson to be chief traffic agent, Ship 
Canal Department. Mr. Marshall Stevens relinquished 
his appointment as manager on the 3lst ult., having 
entered into an engagement to develop the :Trafford Park 
estate, which adjoins the Ship Canal iho the Manchester 
Docks to Barton.—Messrs. Taite and Carlton, of 63, 
Queen Victoria-street, E.C., inform us that in conse- 
quence of the extension of the business in pneumatic 
tools, &e., they have transferred this department, to- 

ether with a number of other patents enumerated, to 

essrs. Taite, Howard, and Co., Limited, of the same 
address. This alteration does not in any way affect the 
other departments of Messrs. Taite and Carlton’s business. 





Exectrric Station Workinc.—At the meeting of the | P 


Institution of Junior Engineers, held at the West- 
minster Palace Hotel on December 18, the chairman, 
Mr. H. B. Vorley, presiding, a paper was read by Mr. 
P. W. McDougall, A.I.E.E., on ‘Electric Central 
Station Working,” special reference being made to 
the Deptford plant. The author stated that the latest 
addition to the Deptford station of the London Electric 
Supply Corporation, designed by Mr. P. Walter d’Alton, 
engineer-in-chief, was a direct-coupled plant. The engine 
consisted of three separate compound engines with cy- 
linders tandem fashion on a three-throw crankshaft 
with cranks at 120 deg. The alternator was of the 
Ferranti type, and generated 100 amperes at 10,000 
volts, at_a speed of 150 revolutions per minute, The 
design of the armature, which was built on to the rim 
of a wheel 16 ft. in diameter, was very open, and there- 
fore gave plenty of ventilation, and insured cool running. 
With regard to the mains and their insulation, paper 
saturated with ozokerite (earth wax) or resinous oil had 
te very satisfactory results in high-tension ‘work. 
zokerite, as a dielectric, was developed by patents of 
Mr. 8. Z. de Ferranti, whose concentric armoured cable, 
insulated with waxed paper, had been in use some time 
by the London Electric Supply Corporation to transmit 
the current from Deptford to London at 10,000 volts. The 
switching gear of a large central station was generally 
rather complicated, and in a high-tension station the 
switches had not only to be sure in their action of ‘‘ break- 
ing” the current, but-great care had to be taken that they 
were well insulated, so that the operator was not endan- 
ered, The high-tension switches at Deptford, which 
nad been re-designed by the company’s own engineers, 
consisted of a long light gun-metal arm, worked by a 
lever of the signal-box pattern. The ‘‘ break” was 
4 ft. 6 in., and a | high up overhead, perfect safety was 
assured. There had been no difficulty in ‘‘ breaking ” the 
current with the machine working at full speed, i.e., 100 
amperes at 10,000 volts, and also on a short circuit. 
Owing to certain effects due to the capacity and length of 
the trunk mains from a eg it had not been possible 
to put on a main or withdraw it suddenly by pulling off a 
plug, without producing a variation in the voltage on the 
system. But this had been successfully overcome by an 
arrangement suggested by Mr. G. W. Portridge, of the 
London Electric Supply Corporation. The main was con- 
nected to the ’bus bar through a high inductive resistance, 
and was gradually charged to the required potential by re- 
ducing the induction. As soon as the potential on the 
main was equal to that of the ’bus bar, then the main 
plug was inserted and the discharger disconnected. The 
reverse operation was performed when it was necessary to 
withdraw the main from commission, 





THE OARROLL BOILER WATER 
PURIFTER. 

Tue Carroll Purifier, Limited, Albany-buildings, 39, 
Victoria-street, Westminster, has brought out an 
apparatus which is being applied to steam boilers for 
the extraction of carbonate of lime, sulphate of lime, 
carbonate of magnesia, &c., from feed water. Engi- 
neers who have had experience with steam boilers 
know that feed water containing carbonate of lime in 
solution can be softened by raising its temperature, 
and that the simple operation of boiling under atmo- 
spheric pressure causes most of the carbonate to 
precipitate. Water containing sulphate of lime 
in solution, however, requires a considerably higher 
temperature before the sulphate is thrown down, 
as the salt is soluble in water up to a tempera- 
ture of about 290 deg. Fahr. This being the case, any 
sulphate of lime in the fecd passes into the boiler in 
solution, where, if the temperature of the steam .is 
about 290 deg. Fahr., it is precipitated, and settles 
down on the plates and tubes in the form of hard 
scale, to the great annoyance of steam users. 

The Carroll purifier,takes advantage of this fact in 
the following manner: The feed- water enters the 
front of the boiler and passes through a pipe which 
runs the whole length of the boiler + ate one side in 
the steam space. This pipe is carried through the 
back, and then across horizontally to the opposite side, 
where it re-enters the boiler and passes back in the 
steam space through the front and down to a settling- 
box, at the bottom of which there is a cock. From 
the upper part of this settling-box a pipe is led to the 
feed check valve in the ordinary way. The effect of 
thus carrying the feed water along a pipe surrounded 
by steam at a high temperature (over 290 deg. Fahr.) 
is to cause the sulphate of lime to become insoluble and 
be deposited in the settling-box and pipe. The car- 
bonate of lime is, of course, deposited as well, as it be- 
comes insoluble before the sulphate. 

At stated periods the feed supply is shut off by a 
cock placed at the point where the water first enters 
the boiler, the cock at the bottom of the settling-box 
is opened, and the water contained in the pipe which 
runs through the boiler is blown out. hen this 
water has been discharged, high-pressure steam is 
blown through the pipe in order to more thoroughly 
remove any grease or sediment. The steam is then 
shut off, the cock at the bottom of the settling-box is 
closed, and the feed again turned on. 

Though the bese of the apparatus is not new, 
this arrangement of it is very compact, and we under- 
stand that it has been fitted to several boilers with 
~~ good results. E 

ye have made an examination of one of these, sup- 
lied with water having a total hardness of about 
15 deg. It had worked for 14 months, during which 
time it had evaporated about 500 gallons per hour. 
There was a comparatively small amount of deposit 
on the plates and tubes, and what there was appeared 
to be easily detachable. 





TRADE IN THE West oF Scorianp.-—The Glasyow 
Herald, in a comprehensive review of trade during the 
ear, states that the volume of general trading in 1896 has 
een the heaviest in the history of the West of Scotland. 
What that means will be in some measure comprehended 
when it is stated that in the course of the last five or six 
years the productive capacity of the distri¢t has ex- 
panded by from 20 per cent. to in some cases 50 per cent. 
And the satisfactory factor at the moment is that all 
signs point to a maintenance in 1897 of the current 
activity. In all branches of the iron and steel trades 
well-filled order books are the rule, and there are autho- 
rities who predict that in the immediate future these are 
more —e to be added to than reduced. While business 
has been brisk, however, it is again a matter of com- 
plaint that the remuneration to the producer is not com- 
mensurate with the extent of the turnover. Probably it 
would be more correct to say that the yields are disap- 
pointing in respect that they do not come up to the level 
of old times ; but it is to be feared that the days of big 
ray have gone, enterprise and competition being too 
een for the existence of lucrative monopolies. 





THE AMERICAN Liner “St. Paun.”—A paragraph has 
one the rounds this week to the effect that the American 
uilt liner St. Paul has to be riveted again, by Clyde 

workmen, below a certain line, because the liner’s power- 
ful engines have strained the hull, and that itis probable the 
sister ship the St. Louis will have to be similarly treated. 
The paragraph is amusing in its assumption ; but unfortu- 
nately, its wide circulation might injure the American line, 
and we therefore give the facts. Certain plates and rivets 
in the bottom of the ship were strained when she ran ashore 
opposite Long Branch about a year ago. They are to be 
removed and replaced. This is the most opportune time 
of the year, Southampton dock the most convenient, and 
the American line preferred to have the experienced 
workmen of the Clydebank company, with whom they 
have always continued on such friendly terms. There is 
not the slightest ground for the suggestion that the 
engines have strained the ship, or that the St. Louis is to 
be similarly treated. The American daily—press have 
long had an unenviable monopoly of this élass of para- 
graph, but we hope such tactics are not going to be 
emulated on this side. 
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THE ANACONDA COPPER REFINING | 
WORKS. 

THE Anaconda Copper Refining Works are reported | 
to be the largest in the world, and are situated in the | 
province of Montana, U.S.A., close to the mines and 
copper smelting works owned by the same company. 
The refining works were planned by Thofehrn, and 
have recently been doubled in size. The plant is in 
two buildings, each containing 600 depositing vats, 
and covering 6500 square yards of ground. The older 
building required 50 men to discharge the work neces- 
sary for the full output of refined copper. The newer 
building, which only came into operation on January 
1, 1895, for the same output of copper only requires 25 
men. There are four engines, giving in the aggregate 


3000 horse-power. Seven dynamos are driven by these | 
I y y 


engines, the dynamos all being of the Westinghouse 
pattern. Two are 210-kilowatt machines, the remain- 
ing five are each 270 kilowatts. The first two and one 
of the remaining five are driven by belting; the 
remaining four are driven direct by triple-ex- 
pansion engines. The total power of the dynamos 
is therefore 1790 kilowatts, and the whole of this 
energy is used in the copper depositing vats. For 
lighting the works and for working the electric 
cranes, tramways, &c., two other dynamos are used, 
requiring a 50 horse-power engine to drive them. A 
30 horse-power air pump is used for circulating the 
electrolyte. The plant has a maximum capacity of 
150 tons of copper per 24 hours ; but the average out- 
put per day since January 1 of last year has been 110 
tons of refined copper. The modus operandi is simple. 
The raw copper from the company’s smelting works 
contains 98 per cent. copper, and small amounts of 
silver and gold, besides other impurities. It is cast 
into suitable plates, and is hung by copper hooks upon 
the flat iron crossbars used for suspending the elec- 


trodes in the vats; and the vat having been filled with | 


the electrolyte, and new cathodes inserted to receive 
the deposited copper, the current connection is made. 
The weight of copper used as anodes is 4 tons, and the 
time required for emptying, cleaning, and recharging a 
vat is one hour. The electrolyte is a solution of copper 
sulphate. 
ties in the raw copper are found in the slimes which 
collect at the bottom of each vat. 
hy an electric tramway, which runs beneath all the rows 
of depositing vats, and by a wet method of treat- 
ment, the silver and gold are recovered. 
these ‘impurities ” of the raw copper amounts to be- 
tween 40,000/. and 50,000/, per month. The circula- 
tion of the electrolyte is effected by building the de- 
positing vats on a slightly inclined hase or framework. 
Kach set of 10 vats is provided with a separate supply 
tank, from which the liquid flows continually by gravity 
to the first vat, and from that through the remaining 
nine of its own set, to a collecting well, from which the 
pump by air pressure raises it again to the higher level, 
and its cireulationcommmencesanew. Fromtime totime 
the electrolyte has to be treated chemically to remove 
the accumulation of the impurities in the electrolyte 
other than the silver and gold found in the raw copper. 
An automatic voltmeter records diagrammatically the 


voltage at the terminals of each set of five vats once | 


every hour; in this way any irregularity is at once 
discovered, and no loss of time occurs in correcting it. 
The vats are built of wood, well soaked in insulating 
materials, and are lined with lead. 
long by 5 ft. wide, and are 3} ft. in depth. The total 
expenditure of horse-power per ton of refined copper 
upona production of 150 tons per 24 hours is given as 174; 
this including all mechanical power used in the works. 
The cost of refining is given as 56s. per ton of refined 
copper, but in comparing this figure with results in our 
own country or in other localities, it is necessary to bear 
in mind the high cost of labour and fuel in Montana. 
With wages 12s. per day, fuel at 22s. per ton, and 
sulphuric acid at 10. 15s. per ton, the cost of refining 
in Montana must compare unfavourably with costs in 
other places. 
been taken from the Engineering and Miniiy Journal 
of New York. It is possible, however, by a few cal- 
culations with these figures to arrive at some further 
details, as to the electrode arrangement and voltage 
used. The mean output of refined copper being 110 
0 2000 __ 205.3 Ib. 
1200 
deposited in each vat. The electro-chemical equiva- 
lent for copper is 1.181 grammes per ampere-hour. 
Taking the current efficiency in this plant as one of 
9 per cent., we find that with the mean current den- 
sity named—15 amperes per square foot—and with 
cathodes of 14 square feet surface area, 
210 amperes passing through the vat would deposit 
1.181 x 210 x 24 x 90 x 2.2046 _ 
100 x 1000 
There must, there- 


tons per 24 hours, there must be 


on each cathode 


11.809 lb. of copper per 24 hours. 

205 - : : 

ne” 17 cathodes in each vat, in order to 
8 

produce the required output, and, consequently, the 

same number of anodes, The vats being 8} ft. long, 


fore, be 


The silver and gold contained as impuri- | 


These are removed | 


The value of | 


They are 8} ft. | 


The figures given up to this point have | 


the | 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


| case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 
| per bottle, the contents of which vary in weight from 70 Ib. to 80 Ib. 


| Heavy steel rails are to Middlesbrough quotations, 


| 


we can estimate that the distance between each pair 
of electrodes is about 3 in. ; allowing for the thickness 
of the plates and spacing between 17 pairs, a similar 
amount of space. Having found the numbers of pairs 
| of electrodes, and knowing the current used between 
| two electrodes to be 210 amperes, we can now easily 
arrive at the voltage used per pair of electrodes ; for 
| whether 10 vats or 1200 vats be worked in series, 
|this calculation will yield a correct result. The 
total energy is 1790 kilowatts. The mean current 
is 210 amperes. Therefore the voltage required 
to work the 1200 vats and clectrodes in series is 
1,790,000 = $524 volts, or 8524 = 
210 1200 
As there are 17 pairs of electrodes in each vat, the 
voltage is about .41 for each pair, and this estimate 
holds good whatever system of grouping is used. 
Killiani’s figure for a copper sulphate cell with raw 
| copper anode is .12 volt, but a current density of only 
| one-cleventh of that employed at Anaconda was used. 
On account of the high current density employed, the 
Anaconda refined copper requires remelting before it 
can be placed on the market, the deposits: on the 
cathodes being very rough. The German refineries 
avoid this by using low current densities. 





7.1 volts per vat. 


| 





The price of quicksilver is 
The metal prices are per ton. 


ANOTHER Port ARTHUR.—A new Gulf port, which is 
expected to become a rival to New Orleans, is Port Arthur, 
on Sabine Lake, Louisiana. The new port is being 
dredged in order to admit large steamers, and it is ex- 
pected that it will be ready for their reception by April. 
The work has been undertaken by the Kansas City, 
Pittsburgh, and Gulf Railroad Company, which, in con- 
nection with the Chicago and Great Western Railroad, 
will have a direct route to the grain fields of the north- 
west. 





THE New GLAscow BripcE.—Good progress continues 
to be made with the new bridge across the Diver Clyde at 
Glasgow, on the site of the old Jamaica-street Bridge. 
The cylinders or caissons at the ends of all the piers are 
now sunk and concreted, and the granite ashlar built up 
to above low water in one-half of them. Only the two 
cylinders at the ends of the south abutment now remain 
to be sunk. The brick cylinders for the wing walls of 
the north abutment are completed ; the northmost two 
arches are centred ; the next arch, through which traffic 
passes to the upper harbour, has been centred with steel 
ribs ; and each side of the passage protected by a row of 
piles and vertical planking, commencing at the piers of 
the temporary bridge, and extending parallel through the 
arch, then widening out to a bell-mouthed shape, and 
terminating about 30 ft. west of the west side of the 
bridge in a dolphin on each side, 
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FEED CHECK VALVES 


AND BLOW-OFF COCKS. 


CONSTRUCTED BY MESSRS. EASTON, ANDERSON, AND GOOLDEN, LIMITED, ERITH. 
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We illustrate on this page a form of blow-off cock 
and a type of feed valve recently introduced by 
Messrs. Easton, Anderson, and Goolden, Limited, of 
the Erith Iron Works. Taking the latter ‘first, its 
construction will be easily understood on reference to 
Fig. 1, which shows a cross-section. From this it will 
be seen that there are two valves, one being a simple 
check valve and the other a screw-down valve fitted 
with a spindle and handwheel. In case of accident to 
the check valve, repairs can be effected or an examina- 
tion made whilst the boiler is under steam, by closing 
the second valve. Similarly, in case this latter goes 
wrong, an examination can be made when the boiler is 
not under steam, without affecting the feed to other 
boilers. To do this, the set screw shown is screwed 
hard down so as to hold the check valve on to its seat. 
The check valve box can be turned to either right or 
left, the bolt-holes in the flange connecting it to the 
screw-down valve-box being symmetrically arranged. 
The construction of the saaw-clk otk is shown in Figs. 
2to5. Its main peculiarity consists in the fact that 
part of the plug is cut away, and that it fits its bed 
only over a small portion of the circumference of its 
casing. When closed, the plug is in the position 
shown in Fig. 3, from which it will be seen that no 
working surface is exposed to the water in the boiler, 
and hence no scale or dirt can be deposited there. 
There is thus no risk of scoring the surfaces, causing 
leakage, or making the valve stiff in working. When 
open, a fairly direct passage is given for the water, as 
shown in Fig. 4, A snug on the bottom of the plug, 
as shown in Figs. 2 and 5, prevents the boiler atten- 
dant turning it in the wrong direction. The stuffing- 
box is bolted on, and the gland can be repaired whilst 
the boiler is under steam. 





THE year that has just closed has been in many 
respects a most remarkable one from an industrial 
point of view. When the statistics of external trade 
shall have been fully made up, it will be found that we 
have touched, perhaps, the highest level ever reached, 
even judged by the stated values of imports and ex- 
ports. But judged by volume, the total will have far 
exceeded the total of any previous year. The average 


run of prices has been low, lower than in any year 











Yy 





since 1867 according to Mr. Saurbeck’s index numbers 
of 45 of the principal commodities of the kingdom. 
During the last quarter of the year there was a rise, 
but only a fraction higher than the average for 1895. In 
so far as these figures represent the external trade of the 
—, they show that the volume of trade was re- 
markable for its expansion. If turned into figures on 
the basis of values in 1870 to 1874, the total would 
show an enormous development. From a manufac- 
turing, trading, and commercial point of view, the 
figures indicate that fortunes have not been made as 
they were in the early seventies ; in other words, that 
profits, as a rule, have been low as compared with other 
years. On the other hand, larger sales have helped to 
make up to some extent. From the industrial point 
of view, that is, from the workmen’s standpoint, there 
is quite another side to the question. Mere values 
do not represent the state of employment so much as 
the volume of trade. The output in the year has been 
enormous, and the conditions of employment, as re- 
presented by the out-of-work returns, have been pro- 
portionately advantageous. The tendency has been, 
all through the year, downwards towards zero. In 
some industries there has been slackness, but in most of 
the larger industries the demand for labour has been 
more and more manifest, and at the close of the year 
the prospects were good for 1897. 

From the point of view of wages and hours of labour, 
the workmen in various industries have been singu- 
larly fortunate. It is a well-known fact that with a 
rising market wages have a tendency to rise, but only 





a tendency, apart from other circumstances. But 
usually the tendency is checked by resistance on the 
part of employers, just as workmen resist the down- 
ward tendency when the market is falling. But during 
1896 there was less resistance than usual. Perhaps 
the men were more moderate in their demands, or 
they were prepared for negotiation and concession ; 
but certainly, as a rule, the resistance was at a mini- 
mum. It is probable, also, that employers were more 
ready to recognise the claims of the workpeople than 
at some other periods. Wages in the engineering indus- 
tries have gone up almost all along the line. In the 
building trades there has been a continual upward ten- 
dency, with very little check. In the coal industries the 
effort has been mainly to keep up the minimum, but 
in some cases there has been an advance, notably 
in parts of Scotland. But one feature has been the 
greater regularity of work, which, after all, is an im- 
portant factor in the case of the workmen. The ten- 
dency has been also towards a reduction of working 
hours, but this aspect of the case has not been so pro- 
nounced. Nevertheless, where it has been insisted 
upon, concessions have been made. There has been 
also a growing impression in favour of conciliation. It 
is not very pronounced, but it is manifest, Asa rule, 
labour struggles have been less keen, and generally of 
shorter duration than in former periods, We are 
slowly learning that labour conflicts are costly and 
risky, and that industrial peace is essential to the well- 
being of all classes of our people. 





The Board of Trade Report on Trade Unions in 
1894 and 1895 was only issued on December 23, being 
therefore rather late in the year. It is a volu- 
minous report, and the returns cover a much wider 
field than formerly. In 1887 the first report only in- 
cluded 18 of the principal unions, and the second re- 
port, in 1888, only included 87. The report now issued 
deals with 832 separate unions, many of which have 
hundreds of branches. For example, 130 unions have 
a total of 7025 branches, some of which are in the 
United States, some in British colonies, and some in 
various foreign countries. The total membership of 
the unions reporting was 1,256,448, but, of course, 
there are many unions which do not report at all, and 
some which do not report fully. In the unions selected 
for comparison there was a decline in the total mem- 
bership. But this decline was mainly in the newer 
unions, though in some other cases the older unions 
also declined, especially in the textile trades, the cloth- 
ing trades, and in the mining and quarrying industries. 
On the other hand, there was an increase in the better 
kind of amalgamated unions, such as the Engineers, 
Boilermakers and Iron Ship Builders, the Iron- 
founders, the Carpenters, &c. The mere fighting 
unions have shown a want of staying power, while 
those which provide sick and other benefits show 
an expansiveness which is encouraging, as their social 
advantages quite overshadow the purely trade 
benefits, ani as these are generally. The total 
income of the societies reporting was over two mil- 
lions sterling (2,009,668/.), while their expenditure 
was a little over one and three-quarter millions 
sterling (1,789,834/.), showing a surplus of nearly 
a quarter of a million (249,544/.) in the year. The 
aggregate funds in hand amounted to nearly two 
millions sterling (1,938,759/.) at the close of the year. 
These figures show the vast financial transactions of 
the unions, and yet they do not disclose the whole 
of them, inasmuch as all voluntary levies, collections, 
&c., in cases of strike are not included in the returns, 
as they are extra and outside of the usual union funds, 

The items of expenditure are always the most 
interesting to the general public, as such items indi- 
cate the trend of the unions. But a comparison in 
this case is rather difficult, inasmuch as the benefits 
vary so much in the several unions. For example, 
only 498 unions give out-of-work benefit, but those 
spent no less than 534,382/. amongst a total of 926,930 
members. In 380 unions, with a total of 1,056,496 
members, 232,006/. was spent in disputes in the year, 
Only 291 unions, with 655,680 members, report as to 
sick benefit, which unions spent 229,017/. in the year. 
In 132 unions, with 398,902 members, 24, 152. was given 
as accident benefit. A total of 105 unions, with an aggre- 
gate of 444,995 members, paid as superannuation allow- 
ance 129,007/. Funeral benefit by 460 unions, with 
994,150 members, cost 87,3867. In 414 societies, with 
795,178 members, 52,821/. was given to distressed mem- 
bers, and 123,474/ was given to other trades, and in 
federation grants by 471 unions with a total of 933,141 
members. The above figures show that the vast pro- 

rtion of the total expenditure was for provident 
eee as only about a quarter of a million sterling 
was spent in disputes, whereas 14 millions sterling 
were spent in all other benefits, including, of course, 
assistance to other trades. All such expenditure is 
more or less in favour of thrift. It represents so much 
relief to the poor rates in many cases, particularly in 
regard to those out of work, the sick, the aged, 
and the infirm, and those in temporary distress. 
The total working expenditure for 805 unions, with 
1,252,120 members, was 377,0361., not an excessive 
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sum when the nature of the several organisations 
is taken into account, and their extensive rami- 
fications. Not only are there paid officers for all the 
unions, but for all the 7025 branches of the unions. 
The latter have several officers each, though the pay is 
small. Then there is rent, fuel, gas, rates and taxes, 
printing, stationery, stamps, delegations, committees, 
and miscellaneous expenditure of various kinds. Thus 
the trade unions of England have great power, great 
resources, and widespread influence. But with all 
these advantages comes responsibility, and just as they 
grow so the responsibility will extend. 





The somewhat exceptional activity in the engineering 
and kindred trades throughout Lancashire continues, 
except in so far as the holidays interfered with work, 
and even that did not happen until the eve of Christmas. 
Nearly every branch is pressed with orders, especially 
machine-tool makers, for whom the extraordinary deve- 
lopment of the cycle industry has spelt abundance of 
trade. The extension of electrical mechanical ap- 
plications has operated in the same way.  Sta- 
tionary engine builders, locomotive builders, boiler- 
makers, and all engaged in structural work are very 
busy. The only exception is to be found in the ma- 
chinists’ departments, where there is a slackening off. 
Otherwise all branches open the new year with excel- 
lent prospects of a busy time for some considerable 
period. The wages movement has quieted down con- 
siderably, as the concessions made appear to have 
satisfied the workers in most instances. 





The Scotch ironmakers have accepted the employers’ 
terms as to the establishment of a Conciliation Board, 
and the audit of the books for September and October 
as a basis for the regulation of wages. The delegates 
held out for a 24 per cent. advance, but the men voted 
for the above terms in preference. The Scotch work- 
men in this branch of trade will thus be brought into 
line with the ironmakers of the north of England and 
the Midlands. 


It is stated that a large amount of overtime has been 
worked, and is still being worked, at the Woolwich 
Arsenal, and, further, that more will be worked with 
the beginning of the new year. Probably some of this 
is due to the fact that the work in hand must be 
pushed forward within the present financial year, 
which does not end until March 31. We hear little 
about the opposition to overtime when it is general ; 
when it is exceptional there are loud complaints. 


The closing days of the year have been much de- 
voted to holiday-keeping after a long spell of hard 
and continuous work. In the Wolverhampton district 
the works were busy right up to Christmas completing 
and clearing off, as near as may be, old contracts on 
pressing ice, hy Makers of finished iron have plenty of 
orders on hand with which to start the new year, and 
there are numerous inquiries for future supplies. One of 
the good signs is that, as a rule, offers of a renewal of 
contracts on the old terms are not entertained, showing 
an upward tendency in prices. The marked bar firms 
have a larger volume of orders on their books than at 
any previous period of 1896, and the advanced rates 
are readily given for best bars. Common unmarked 
bars and merchant bars are firm at recent rates, with 
no indication of any concession. The Indian Govern- 
ment has just placed an order for 120 miles of wire 
fencing with a North Staffordshire firm, the rolled 
iron for which will be distributed in the district. In 
the steel trade there is still a good inquiry, but nego- 
tiations have been suspended during the holidays to a 
large extent. All the engineering, constructive, and 
kindred trades are busy, as also are the chief hardware 
industries of the locality. 





In the Birmingham district business in the iron 
trade has been almost at a standstill owing to the holi- 
days. But manufacturers are well caterel on un- 
completed orders, which will keep them going far into 
the spring in many cases. The holidays and the absence 
of pressing business have been taken advantage of to 
repair machinery, in stocktaking, &c., but stocks are 
generally very low, while there is really no cessation 
in the demand, especially as regards bar, rod, and 
rivet iron. There is a good deal of work on hand for 
Australasia, India, and South Africa. The general 
run of the engineering and cognate industries continue 
to be busy, with excellent prospects for the new year. 
There are no serious labour troubles pending, and 
generally the outlook is as good as at any previous 
year at the same period. The holidays were prolonged 
in some cases far into the last week of the expired 
year. 





The dockers’ strike at Hamburg has been dragging 
along, but the signs of failure have not been slow to 
develop themselves. The men at Hamburg seem to 


shift the blame upon the English unions for not render- 
ing sufticient pecuniary help; on the other hand, there 
isa feeling amongst the English dockers and others 





that the strike was precipitate, and without proper 


sanction. But of course, when failure comes, the blame 
is sure to be shifted. 





The incipient dispute between the railway men and 
the several railway companies seems to be quietening 
down, and the probability is that the various com- 
panies will take action, after consultation with repre- 
sentatives of their employés, and make some conces- 
sion in the direction asked for. All the discharged 
men on the London and North-Western were duly 
installed in their proper places, as promised. 





It is generally known that the cab strike has 
failed. This was admitted at a meeting of the execu- 
tive committee of the London Cab Trade Council, by 
the chairman. At the same time he complimented all 
concerned upon the stand which had been made. The 
men think that they have another card to play by 
applying for an injunction, but this will be a purely 
legal point. The chairman of the meeting alluded to 
the question of a Parliamentary inquiry, which, he 
thought, would not be instituted. If it were, one 
thing is certain, namely, that the question would not 
be merely as between the privileged and non-privileged 
owners, but as between those, the men, and the general 
public, as well as the railway companies. In any case 
dealt with by legal enactment, or by official orders 
under an Act, the public must be considered. It is 
essential that this view of the case shall be understood 
end well considered by all who seek Parliamentary 
interference and regulation, or we shall be going back 
to the days of legislative monopoly. 





On the eve of Christmas an important manifesto was 
issued by the London Tramway Workers’ Union, 
signed by the ‘‘ President of the Omnibus and Tram- 
way Workers’ Union,” to whose signature is added 
L.C.C. It is regrettable that it is so signed, as the 
matter of late has developed into a struggle be- 
tween the London County Council and the tram- 
way companies. It would have been better for 
the Rr: so placed to have kept clear of 
such a manifesto, especially as it os: 3 the ‘‘me- 
chanical majority,” by whom was thrown out ‘the 
clauses relating to shorter hours and increased wages.” 





At a meeting of the Sliding Scale Committee of 
the South Wales Steel and Iron Workers held at 
Cardiff, on Wednesday afternoon, the report of the 
joint auditors was read. The meeting was strictly 
private, but the official report of the proceedings 
communicated to the Press stated that the current 
rate of wages is to remain unchanged. 





The Kingston-on-Thames Board of Guardians have 
adopted the following clause by a majority of one: 
“‘That the contractor shall pay a fair rate of wages 
current in the district, and, for this purpose, the defi- 
nition of a fair rate shall mean trade-union rate.” The 
majority was a small one, but the clause was carried. 
The rule is now becoming pretty general in local 
bodies, so that contractors will not be able to under- 
estimate on the basis of lower wages. In the end this 
will work out fairly to all concerned, for the better 
class of employers will not be swamped by one who 
screws down wages by sweating or otherwise. 





The profit-sharing principle has worked well at 
Messrs. Hartley’s jam works near Liverpool, where 
25001. was distributed to the workers last week. Pre- 
viously 16,000/. had been so distributed, so that the 
total has now reached 18,500/. The distribution is 
quite apart from wages, the rates of which are said to 
be some 2s. or 3s. per week higher than at other similar 
establishments. The firm oo the employés are well 
satisfied with the results. 





There are rumours to the effect that the Government 
will not insist upon contracting out in their promised 
Bill dealing with employers’ liability. But apart from 
this, another Bill is proposed dealing with compensa- 
tion for injuries generally apart from personal liability, 
so that the injured person, or his relatives in case of 
death, shall have more compensation for the losses 
entailed. In this connection it may be mentioned that 
the Shipping Federation have altered the clause in 
their Bi as regards total disablement. It is stated 
that 60,000 officers and seamen are registered members 
of the fund, the insurance risk of which is stated to be 
2,250,0001. Already some 26,000/. have been paid to 
about 2000 persons during the existence of the Saad. 

The proposed arbitration between Lord Penrhyn 
and his quarrymen appears to have broken down. The 
cause of the failure seems to have been the insistance 
upon some points prior to, or apart from, the terms of 
arbitration. This strikes a blow at arbitration at once, 
for when points are reserved there is a tendency to 


attach too much importance to the points reserved, 
and too little to the matters open for consideration. 








Arbitrators ought to have a tolerably free hand as a 


rule, but of course there may be cases in which reser- 
vation is vital. Still it is better to trust to the men 
selected and to the umpire agreed upon than to throw 
over the whole case. It is to be hoped that some way 
out of the difficulty will yet be found. 





BREAKDOWNS OF STATIONARY STEAM 
ENGINES.* 
By Mr. Micuart Loneripcer, of Manchester. 

Havinc been engaged during the last 20 years in the 
inspection and insurance of factory engines, and having 
seen something of the weaknesses and frailties leading to 
their breakdowns, it occurred to the author to offer to the 
Institution a short digest of his experience on a subject 
which is naturally of much practical interest to mecha- 
nical engineers. The present paper is primarily statistical ; 
but the statements of fact are interspersed with sugges- 
tions as to their meaning, whenever the latter seems to 
have been ascertained. The statistics are derived from 
the last thousand breakdowns with which the writer had 
to deal previously to December 31, 1894. The number is 
no doubt small for forming the basis of a statistical in- 
quiry ; but the labour of searching more deeply into the 
records of the past forbade its Cele exceeded. These 
breakdowns have been analysed and classified, in order 
to show which parts of the engines gave way first ; and 
then the breakdowns of the different parts have been sub- 
divided into groups, in order to show as far as_ possible 
the various causes to which the breakages of each of the 
several parts were due. In some instances, where the 
causes of damage are well defined, the writer has ven- 
tured to suggest the steps which should be taken to avoid 
them; in others, where they can less clearly be distin- 
guished, it is left to the designers, makers, and users 
of steam engines to draw their own conclusions from the 
evidence. ‘The paper is not intended as a treatise on 
steam engine design; but may be likened rather to a 
mariner’s chart, whereon are marked the rocks and shoals 
round which the wrecks lie thickest. 

The results of the first analysis or classification are as 
follows : 


TABLE I.—Parts which appear to have Broken First, and 
iP} ’ 
Number of Cases. 


Valves and valve gear 213 
Spurwheels .. ne 124 
Air pump motions .. as 121 
ae buckets and valves .. s as 88 
Columns, entablatures, bedplates, and pedestals 86 
Main shafts .. - = $ an 49 
Connecting rods_.. yy 41 
Cylinders and valve chests 35 
Parallel motions Ns 35 
Governors and governor gear 28 
Piston-rods .. a 27 
Piston-rod crossheads 27 
Pistons sie ae i a wis oie ” 22 
McNaught and main links a 35 34 eS 22 
Flywheels... a . oa 19 
Air pumps and condensers Pr - oe: 13 
Cranks re oe 4s oo es éw a 12 
Gudgeons in beams ; 12 
Crankpins ; - 43 oe “A ne ll 
Beams oe “3 + i oie os dy 6 
Slide bars... a in 5 oe * sa 5 
Ropes. . + a 29 s a as f 3 
Entire smash, no cause ascertained .. > ~ 1 
Total number of breakdowns 1000 


It is unnecessary to discuss this list, as it represents 
merely the preliminary sorting of the breakdowns into 
classes suitable for closer examination. But before pro- 
ceeding with this examination, it may be premised in the 
first place that the engine, as the werd is used in the pre- 
sent paper, is limited by the crankshaft and the wheels 
upon it. The spur pinion upon what is called in Lanca- 
shire the ‘‘second-motion ” shaft, that is, the pinion which 
is geared with the driving wheel upon the engine crank- 
shaft, is not considered as a part of the engine. It is 
important to notice this distinction, because the breakages 
of spurwheels would have been much more numerous 
than stated in Table I. if the breakages of pinions had 
been included in the list. The risk attending the use of 
spur gearing, therefore, is not by any means to be esti- 
mated by the proportion 124 per 1000. And, secondly, 
considering the number of accidents which occur through 
the failure of bolts, studs, split pins, and other fastenings, 
it might be expected that the fastenings generally would 
have been assigned to a special class; but the author 
came to the conclusion that 1t would suit the present pur- 
pose better to include the fastenings of each part with the 
part itself. Thus the bolts securing piston covers to 

istons are classified with pistons, the gibs and cotters or 
bolts in connecting-rods are considered as parts of the 
connecting-rods, and so on. 

Valves and Valve Gear.—The 213 breakages under this 
head may be subdivided as in Table IT. 

The results of the subdivision of this class are rather 
disappointing. The miscellaneous character of the parts 
included in it, the uncertainty as to the stresses they had 
to bear, and the difficulty of ascertaining all the circum- 
stances attending their breakage, are antagonistic both 
to brevity and distinctness. Still something may be 
learnt from it. As most of the breakages to which no 
cause could be assigned were really due rather to inability 
to endure the ordinary conditions of work than to the 
action of any abnormal stresses, it becomes evident that 
there is room for considerable improvement in the design- 
ing of valve gears, as regards both the strength and the 
arrangement and workmanship of the various fastenings. 

Of the 46 valve spindles in group A, no fewer than 34 
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broke at screw threads. Most of these were of steel, and 
the appearance of the fractured surfaces nearly always 
showed that the fracture had commenced at the bottom of 
the thread and had extended gradually through the 
spindle. Doubtless screw threads are necessary for pur- 
poses of adjustment ; but if used, they should not be of 
the ordinary V-shape ; gas threads are better, and round 


TABLE II.—Vadlves and Valve Gear. 
Cause or Nature of Breakage, and Number of Cases. 
A. Valve spindles broken : 


Weakness of screw threads .. os re 34 
Sundry causes .. a a 12 
_ 46 
B. Eccentric straps broken : 
Cause not ascertained .. e ot Py 11 
Weakness .. bx oe aa ih = 8 
Various causes 5 
24 
C. Rocking shafts and levers broken : 
Weakness, wear and tear, and causes not 
ascertained Ae = a a 23 
D. Nuts, cotters, and pins, for securing valves to 
spindles, got loose : aA ee Se 21 
E. Eccentric-rods broken : 
At screw threads 9 
Weakness .. ne ‘ 5 
Cause not ascertained .. 4 
_ 18 
F. Slide valves broken. . xe oe zh aa 17 
+, Eccentrics, nuts, cotters, or other fastenings 
of valve motions, got loose... a on 13 
Ii. Brass pieces, pinned to valves for increasing 
the lap, had come off .. * ne ea ll 
I. Trip motion of Corliss valve gear, broken : 
Dashpot rods, from vibration. x “a 
Other parts, cause not ascertained .. es 3 zs 
= ‘ 
J. Brackets for Corliss valve spindles es “s 6 
K. Eccentrics broken .. re + oe Re 5 
L. Sundry breakdowns is ere a es 22 
Total breakdowns of valves and valve gear 213 


threads are best. Moreover, the joints in the valve gear 
should have adjustable brasses with large surfaces, to take 
up wear. And above all, cross-bending stresses, however 
shght, should be rendered impossible by the use of rigid 
and properly adjusted guides. 

The causes of the 24 breakages of eccentric straps in 
group B were generally obscure. Some broke from heat- 
ing; two through the valve motion getting jammed by 
foreign bodies; but most from weakness, particularly 
weakness of the lugs or bolts by which the two halves of 
the straps were joined together. 

To weakness also. were due most of the 23 breakages 
of rocking shafts and levers in group C. Or, if ‘‘ weak- 
ness” be objected to in the absence of definite proof or cal- 
culation, ‘inability to bear the ordinary wear and tear 
of working ” may be substituted. 

Of the 21 breakdowns in group D, caused by fastenings 
getting loose inside valve chests, 12 were traced to nuts 
coming off valve spindles or to corrosion of screw threads, 
and five to cotters getting loose. Three were due to the 
breaking of buckles or bridles from weakness ; and one 
to the excursions of a lump of iron, which had been 
bolted to the inside of a valve chest in order to reduce 
its capacity. Probably the best way of fastening a slide 
valve to its spindle is to thread it upon a plain tube a bare 
zs in. longer than itself; to thread this tube upon the 
spindle ; and to secure it by nuts screwed hard up against 
each end of the tube. If the nuts be placed in recesses in 
the back of the valve, it becomes alsolutely impossible for 
them to get off the spindle. It is also advisable to pro- 
vide handholes in the valve chests or in the valve chest 
doors of large engines, in order to facilitate examination. 

Of the 18 broken eccentric-rods in group E, nine gave 
way at the screwed ends, by which they were attached to 
the eccentric straps ; exemplifying the fatal effect of cross- 
bending stresses upon Y-threads. Nine broke in the body 
of the rod without ascertained cause. 

The breakages of valves in group F were due for the 
most part to weakness. In five instances the faces of 
common slide valves were broken off from the exhaust 
hollow, probably through slamming against the cylinder 
face. In two the cast-iron jaws which received the T- 
headed ends of the valve spindles were broken off. Two 
valves having expansion plates on the back parted across 
the nearer or front portway ; the front piece, to which the 
spindle was fastened, became detached from the back part, 
in which the exhaust hollow was cast. The remaining 
eight cases were of a miscellaneous character. 

The 11 breakdowns resulting from the breaking loose of 
strips of brass pinned to the edges of slide valves or ports 
need no explanation. The remedy is evident. 

Spur Gearing.—In this class, as already explained, only 
the driving wheels upon the engine main shafts were 
counted, the driven wheels or pinions being excluded. 
Had the latter been counted also, the breakages of spur 
gearing would have been nearly doubled. Moreover 
there were many instances in which a wheel suffered a 
series of misfortunes, one following close upon another, 
and all arising from the same cause. In such instances 
the whole series of breakages is counted as only one 
breakdown ; this also will make spur gearing appear 
less troublesome that it really is. 

j oe 124 breakdowns in this class may be grouped as 

OHOWS: 


TABLE III.—Spur Gearing. 
Cause or Nature of Breakage, and Number of Cases. 
A. Backlash from belt or rope drums on second- 


motion shafts a sc x sm xa 23 
B. Vibration due to high speed, heavy load, insuffi- 
cient flywheel, and small pinions _.... 19 


C. Excessive stress due to teeth bearing on their 
corners and up to their points. . Be a 
D. High speed and irregular pitch .. - a ll 
E. Bolts or pieces of broken teeth had «ot be- 
tween wheels a - e. aid 7 10 








No evidence as to causes 

Fractures from internal stress 

Insufficient or loose supports 

Mortice wheels stripped... a mS “ 
Putting new pinions to work with old wheels. . 
. Small size of pinions. . Pt if a 
. Sundry causes and pure accident. . 


ST saat ft) 
Conf oI e-15 


Total breakdowns of spur gearing és 124 


In group A the word ‘“‘backlash ” is used in the extended 
sense in which it is understood in Lancashire and York- 
shire, including not only backlash proper, but also break 
of contact between the working faces of the teeth of the 


| two wheels when the driven wheel overruns the driver 
| without actual backlash. To place rope or belt drums of 


any considerable size upon shafts driven by spur gearing 


|is nearly always dangerous. Such drums are often put 


upon second-motion shafts, to replace existing gearing or 
to drive additional machinery. As they have generally 
to be got into existing buildings where there is little room 
to spare, there is often a great temptation to keep down 
their width, and to adopta high circumferential speed. 

This alone is sufficient to make the pinion on the 
second-motion shaft overrun the spurwheel on the main 
shaft of the engine; but when, in addition, the ropes or 
belts bounce, as they sometimes do if long, unless the en- 
gine has a powerful flywheel, the effect is sure to be dis- 
astrous to the gearing. In fact, it may be safely stated 
that heavy rope or belt driving should never be placed in 
sequence to spur gearing, except after special investiga- 
tion by a competent engineer fully aware of the risk 
thereby incurred. The conditions necessary to success are, 
first and most important, a powerful flywheel on the en- 
gine crankshaft ; secondly, a fairly uniform load, or a load 
which changes but slowly ; thirdly, slow speed of ropes. It 
is true that, if the speed of the ropes be reduced, their 
number and weight must be increased ; but it must be 
remembered that, while the capacity of a rope to transmit 
power varies at moderate velocities A ar gg or sey as 
the speed, its capacity for doing mischief, being mea- 
sured by its energy, varies as the speed squared. Hence, 
although two ropes running at 2000 ft. per minute may 

required to transmit the same power as one run- 

ning at 4000 ft., the two will have only half the power 
of the one in respect of damaging the gearing. The fact 
that 23 breakdowns have occurred among the limited 
number of engines which turn rope drives through gear- 
ing is strong evidence of the danger of the arrangement. 

For want of a more suitable expression, the 19 break- 
downs in group B have been ascribed to vibration. The 
cause is actually wear and tear of a particular kind of seg- 
mental spurwheel working under particular conditions, 
which may be understood from the following Table IV. 
Except in two instances, where the teeth were cast 
upon the felks or segments of the flywheel, the spur rims 
of all these wheels were made in segments, generally ma- 
chine moulded, which were secured upon the outer circum- 
ference of the felks by dovetails, keys, and bolts, some- 
what as shown in Fig. 1; the felks and spur segments in 
most cases were turned and bored to fit each other. It 
will be seen that, except in the first instance, the power 
transmitted was 1000 indicated horse-power or more ; the 
speed at the pitch line was over 2200 ft. per minute ; and 
the teeth in the pinion were few in number, of great 
breadth. 


TABLE IV.—Spur Gearing. 
Nineteen Segmental-Rim Wheels Driving Pinions. 























| ] { 
| | | Peg 
Circum - | tio, or 
Power |ferential Mean itch of Breadth — Ratio of 
Trans- | Speed. Pressure ‘“mooth ts) Teeth in| Revolu- 
mitted. |Feet per on Teeth, * | Teeth. | pinion, |, tions of 
Minute. * |Pinionand 
| Wheel. 
i.h.p. Ib. in in. | 
700 2280 10,100 4.5 14 «|= 42 3.8 
1000 2356 14,000 5.4 | 17 41 3.4 
1000 2334 14,200 5.0 18 43 3.2 
1000 2261 14,600 5.5 18 41 3.3 
1000 | 2241 | 14,700 | 5.6 18 46 25 
1000 2208 | 14,950 5.0 18 47 3.2 
1000 2200 15,000 5.62 18 4 3.4 
1080 | 2318 | 15,400 5.25 163 43 30 
1100 2401 | 15,000 5.0 17 47 2.9 
1100 2406 15,100 5.5 18 50 2.3 
1100 | 2410 | 15,050 | 50 | 17 47 2.9 
1130 2242 | 16,600 5.8 | 18 43 3.1 
1150 2320 16,300 5.75 | 18 46 3.1 
1150 2320 16,350 5.75 18 47 3.0 
1190 2323 «16,900 5.7 18 47 3.0 
1200 2209 | 17,900 5.0 19 52 30 
1200 2418 16,400 4.75 19 52 3.2 
1220 | 2209 | 18,200 | 5.0 13} 49 | 3.2 
1360 2325 19,300 4.5 18 | 71 2.8 





Moreover in many cases the pinion teeth were made of 
such a shape as to have a longer contact with the wheel 
teeth before and after passing the pitch point. All these 
wheels failed in one of two ways. Either the teeth were 
fractured as shown at a a a by excessive pressure on their 
ends, owing to the crankshafts shifting in their bearings 
or getting out of level; or else the bearing of the seg- 
ments upon the felks and against each other was ground 
away by jar, and the segments broke across, generally 
between the end tooth and the end but one. It is not 
possible to describe in detail the causes of this destructive 
jar, or the symptoms by which it may be detected ; it is 
preferable to avoid entirely the use of wheels of this de- 
sign under the conditions of large power and high velocity 
ratio. If it be absolutely necessary to use gearing under 
these conditions, the spur segments should be carried upon 
the arms of the flywheel, as shown in Figs. 2 and 3, and 
not upon the felks ; and the latter should have as large a 


| radius as can be got in between the crankshaft and the 





second motion shaft, so that the power of the wheel may 
be as great as sible. To place the spur rim, whose 
velocity should he on the outside of the flywheel, 
whose velocity should be high, is contrary to common 
sense. The number of teeth in the pinion should ap- 
proach 60; and in order to obtain sufficient strength with 
the fine pitch which the division of the circumference of 
the pinion into as many as 60 parts will frequently re- 
quire, the spur rim and pinion should be of steel. Con- 
tact should commence about half a pitch before the pitch 
point, and should cease about a pitch beyond, so that the 
work may be done rather in going out of gear than 
in coming into gear. This means that the bearing of the 
teeth upon each other should extend but little on each 
side of the pitch line: in other words, that the teeth 
should be short. In no case should their height exceed 
half the pitch. In some cases even shorter teeth may be 
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desirable, in order to gain strength and todiminish wear ; 
for when wheels differ much in diameter, the sliding of 
the teeth upon each other increases rapidly as their line 
of contact recedes from the pitch line. Short teeth may 
be narrower than longer teeth, and thus will be 
less likely to suffer from concentration of the pres- 
sure on their ends. It is also a good plan in 
moulding the teeth to bevel the wearing faces of the 
teeth of both wheel and pinion at the ends which are at 
the bottom of the mould; so that, when the wheels are 
geared together, with the bottom face of one wheel 
—— the top face of the other, the bevelled faces of the 
wheel teeth will be at the right or left hand end, and those of 
the pinion teeth at the left or right hand end, thus pre- 
venting concentration of pressure upon the extreme ends 
of either. This is a better plan than bevelling the ends 
of the teeth. When the number of teeth in the pinion 
has to be reduced to 40 or less, double helical gearing 
should be used ; but in this case the length of the second 
motion shaft which carries the pinion should be short ; 
and the shaft should haveaclaw coupling at each end, in 
order to allow the pinion to move from side to side, so as 
to distribute the load equally upon each half of the double 
tooth. Finally the pedestals for the second motion shaft, 
and the fixings which carry them, must be massive and 
rigid. It is well to use wood. keys behind these pedestals, 
in order to allow the wheels to separate, should anything 
get between them. 

The 16 breakdowns in group C are attributed to causes 
similar to the last; but with this difference, that the 
more serious evils of heavy load and high velocity-ratio 
were not both of them present. By keeping the shafts 
level, and the points and roots of the teeth — most 
of these breakdowns might have been prevented. Man 
steam users are quite satisfied to see a pair of wheels with 
teeth polished from point to root, considering they have 
reached perfection. This is all very well, so long as the 
crankshaft can be held quite steady ; but let an accident 
occur, such as a hot neck or anything which will displace 
the wheels by ever so little, and the result is sure to be 
disastrous. 

In up D, containing breakages from high speed and 
irregular pitch, 10 out of the 11 wheels had spur segments 
moulded ome patterns, instead of by machinery; and in 
three of the 10 the teeth were cast upon the felks, and 
were twisted and drawn, as they generally are when cast 
in this way, by the contraction of the mass of metal of 
which they form a part. In every instance the s| was 
high, and in several cases there was more or less backlash 
or overrunning. 

Out of the 10 breakdowns in group E, caused by bolts 
or broken teeth getting between he wheels, six were 
caused by bolts used for fastening spur nents. In 
each instance the bolt passed cuicneh the segment 
between the teeth, its head being countersunk ; and it 
was secured by a nut on the inner side of the felk or 
bracket to which the segment was attached. The bolts 
broke at the screw threads, and the shanks, having 
nothing to hold them back, were driven out by centri- 
fugal force. Few wheels have segments fastened in this 
way, but among the few there were these six breakdowns. 

f the seven wheels in group G which broke from 
internal stress, six where cast whole, of the following 
diameters: 6 ft., 6 ft. 10 in., 8 ft. 2in., 9 ft. 8 in., 10 ft., 
and 10 ft. 11 in.; and one of 10 ft. 9 in. diameter was cast 
in halves, When large wheels are cast whole, the bosses 
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should be split at least between each pair of arms, slotted 
out, and packed with planed wrought-iron plates, the 
whole being afterwards secured by strong wrought-iron 
hoops shrunk on each end of the boss. A key should be 
fitted under each segment of the boss. 

In the five instances in group K, in which the breakages 
have been attributed to the small size of the pinions, the 
numbers of teeth in the _— were 29, 32; 34, 34, and 
36. It is, of course, possible to make wheels mathematic- 
ally correct with less than half these numbers of teeth ; 
but where one of the shafts is movable, like the crank- 
shaft of an engine, pinions with so few teeth cannot be 
used to transmit much power, except at speeds unsuitable 
for mill work. Such wheels should have double helical 
teeth, as already described. 

Air-Pump Motions.—The 12] breakdowns of these parts 
may be subdivided as in Table V., subjoined. 

The breakages of air-pump motions are almost as difti- 
cult to treat as those of valve gear. There is the same 
uncertainty as to stresses, and the same absence of detailed 
information as to the dimensions of the broken parts and 
as to the circumstances under which the breakdowns 
occurred. The consequence is that nearly half the cases 
have been included in group A under the heading ‘‘ weak- 
ness, wear and tear, or neglect.” At first sight it might 
appear that there should be no difficulty in distinguishing 


TABLE V.—Air Pump Motions. 
Cause or Nature of Breakage, and Number of Cases. 
A. Weakness, wear and tear, or neglect : 
Air pump rod crossheads broken... oe 20 
Levers, principally bellcrank, broken s 17 
Crankshafts, cranks, rocking-shafts, or 
eccentrics, broken .. a a ‘5 
Slides or slidebars broken a " “i 3 51 
B. Air pump rods broken : 
At cotter holes by driving cotters, or from 
weakness at other parts es ne 
From various causes .. - a ; 6 21 
Fastenings getting loose : 
Cotters coming out of top ends of bucket- 


Cc. 


~ 


rods " oe - i. cx ae 
Cotters coming out of other parts of 
motions .. ee ae ‘a ei vie 

Bolts breaking or getting loose A S 

D. Breakages of eye-bolts or rod ends at bottom 
of trunks, from wear .. ms aie ok 14 

E. Fastenings at bottom ends of bucket-rods 


ae 


18 


getting loose or breaking : ‘ 12 
F, Sundry breakages .. ‘a ys i. cae 5 
Total breakdowns of air pump motions 121 


between the effects of these three causes; in fact, it is 
otherwise. The load on an air-pump bucket when the 
head valve opens may be anything from 10 Ib. to 20 Ib. 
yer square inch ; for the first a motion may be sufficient, 
i the second far too weak. Again, with the arrange- 
ment of links, bellcrank levers, and side-rods, commonly 
adopted for horizontal engines—and 46 out of the 51 
motions in group A were of this kind—the distribution of 
the load upon the different parts may be materially 
affected by improper adjustment of brasses and cotters ; 
yet all evidence of the fact may be destroyed on the 
occurrence of a breakdown. As regards the crossheads, 
the author has sufficient data to say that they were gene- 
rally too weak. In the example shown in Fig. 4 the 
bucket was 24 in. in diameter ; assuming the load on it to 
have been 15 Ib. per square inch, and this load to have 
been equally distributed upon the two side-rods, the 
bending stress at the neck of the journal where fracture 
occurred would have been 15,750 Ib. per square inch. It 
is not surprising that the crosshead broke as it did, after 
49 million applications of this stress. 

As regards the other parts mentioned in tg A, there 
is not enough information to decide which of the three 
causes—weakness, wear and tear, or neglect—was most 
destructive. All that can be said about them is that they 
afford strong evidence that many air-pump motions are 
unable to correspond with theirenvironment. They need 
more attention than they commonly receive, greater 
strength, larger bearings, cleaner and lighter situations. 
One reason they are so often neglected is that they often 
cannot be approached with safety while at work, and only 
at the expense of a ‘suit of clothes while standing. For 
factory engines, where weight is of little consequence, 
the parts should be calculated to bear a load of 20 Ib. 
yer square inch upon the bucket with a stress of, say, 
5000 Ib. per square inch; and the wide crossheads with 
side rods far apart, so common in horizontal engines, 
should, if possible, be done away with. 

The second group B is important, because cotters are 
here met with for the first time. It contains 15 instances 
of rods broken at the cotter-hole. Cotters are often 
treated with slight consideration. This is unwise, be- 
cause, a little inattention will change a cotter from a 
useful servant into an effective instrument of destruction. 

For instance, if, as in Fig. 5, a cotter have not exactly 
the same taper as the cotter-hole the stress will be con- 
centrated on the metal at the edge of the cotter-hole, 
where the material runs up toa sharp edge, as shown at 
a, ain Fig. 6. Again, if the cotter be not —— enough to 
be absolutely free from any tendency to bend, the same 
concentration of stress upon the extreme edges of the 
cross-section will occur, as shown in Fig. 7. And even if 
the cotter be absolutely rigid and accurately fitted, the 
stress at the edges of the cotter-hole may be much en- 
hanced if the rod be permitted to bend in the plane in 
which the cotter is driven, as shown exaggerated in Fig. 8. 
A cotter should, therefore, be deep enough to be rigid, 
and should be accurately fitted. The cotter-hole should 
be formed with all its edges well rounded off, as in- 
dicated in Figs. 9 and 10, so as to increase the quantity of 
metal available for bearing the maximum stress. An 
lastly, the cotter should be driven in the plane at right 
angles to that in which bending of the rod is likely to 
occur, as indicated in Fig. 11, so that the cotter-hole being 


in the neutral ition may not suffer deformation. ‘The 
sketches are, of course, exaggerated ; but it is sometimes 
useful, in designing pieces of machinery, to consider what 
would happen if the material were capable of being 
stretched and deformed like india-rubber. 

Cotters occur also in the third group C ; and it is worth 
noting that six of the first seven breakdowns in this group 
were caused by cotters coming out of the top ends of air- 
pump bucket-rods of beam engines. The air-pump con- 
necting-rods of these engines, being long and slender, 
often vibrate or whip considerably ; hence it is easy to 
see that, if the cotters connecting them to the bucket-rods 
be driven in the manner shown in Fig. 8, they are likely 
to get loose. 

he fourth group D is more satisfactory to deal with, 
as it teaches a definite lesson. Among the engines which 
have furnished the material for this paper there were 
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certainly not many more than 14 which had air-pump 
buckets driven by trunk motions, possibly not even so 
many as 14; so that the figure in Table V. shows that, if 
the trunk motions insured did not all of them break down, 
at least a large percentage of them did, and some of them 
more than once. The cause was the same in every in- 
stance—accumulation of dirt in the bottom of the trunk, 
wear of the pin connecting the rod to the eye-bolt, or of 
the eyes in which the pin worked, heavy knocking, and 
breakage. The lesson taught is that trunk motions 
should not be adopted, if there be room for any other 
arrangement. 

The fifth group E is also satisfactory, as showing clearly 
what should not be done in the matter of fastening air- 
pump buckets upon their rods. In all the 12 instances 
the buckets were slipped upon the ends of the rods, and 
secured against a cone or collar by nuts or cotters or both 
on the underside. Thus the fastenings could not be 
examined without drawing the buckets, and were neg- 
lected till they got loose or broke, or ee by cor- 
rosion, with the result that the buckets dropped off the 
rods, and were pounded to pieces by the rod ends. The 
collar or the big end of the cone should be at the extreme 
end of the rod, and the bucket should be secured against 
it by a cotter, or ‘preferably by a nut, on the upper side ; 
the same cotter or nut may also secure the guard, if the 
bucket have a single valve. ‘Or if plain cast-iron buckets 
be used, they may be warmed and screwed firmly upon 
the ends of the rods, which may then be riveted over. 


(To be continued.) 








COLLISION ON THE GREAT EASTERN 
RAILWAY. 

AFTER passing through Tottenham station on the morn- 
ing of November 19, a passenger train from Saffron 

alden to Liverpool-street ran into a shunting engine 
with nine loaded trucks attached, which had been let out 
of the up sidings a few minutes previously and forgotten 
by the signalman. Thirteen passengers complained of 
injuries, but in no case were these serious. The driver 
and fireman of the nger train were shaken, but the 
two men on the shunting engine jumped off on seein 
that a collision was inevitable. The shunting engine an 
trucks were driven back about 10 yards, and the two 
engines sustained slight damage. No wheels left the rails. 
There was a slight fog at the time, and the passenger 
driver could not see the obstruction until close upon it, 
and he then did all in his power to slacken speed. Had 
the shunting engine or trucks been braked, the conse- 
quences of the collision would have probably been very 
serious, 

This accident, which has now been reported upon by 
Colonel Addison, was clearly due to the forgetfulness of 
the signalman, and also to his neglect of the regulations 
governing shunting operations, according to which he 
should have blocked back before admitting the trucks on 
the main line. This, it appears, is not often done at this 
place, an omission which should have been noticed by 
those in authority ere this. Sykes’s ‘lock and block” 
is in Operation at this station, and had' the signalman 
blocked back he would have been unable to electrically 
release the signal of the cabin in the rear and so let the 
passenger train come on with all signals off. 

The fact that the signaiman, who bears a high character, 
forgetting the trucks which he had placed there only two 
minutes previously, is, as Colonel Addison says, ‘‘ very 
strong evidence of the desirability of adopting means of 
putting it out of the signalman’s power to err in this 
way.” He adds: “The arrangements already made at 
Tottenham appear to be sufficient in the case of running 
trains ; but protection against a train being allowed to 
approach when the line has been fouled for shunting pur- 
poses is entirely dependent upon the signalman having 
carried out his instructions, to place the switch-hook of 
the block instrument upon the plunger. It is, I believe, 
easy to arrange so that siding and cross-over road points 
cannot be moved without first ‘ blocking back,’ and until 
this addition is made the ‘lock and block’ system can 
hardly be said to have a thorough trial at Tottenham. 
Of course it would still be ible for the signalman, 
after letting the train out of the siding, and after putting 








back the points to their normal position, to take the block 


off and accept a train; this can, however, be prevented 
by the use of properly placed and interlocked ‘treadles,’ 
if the aniount of shunting, and the ordinary traffic through 
the junction, render necessary any further precautions.’ 

As regards the treadles mentioned in the last paragraph, 
there is always the possibility that such a treadle may be 
actuated by an engine, and thus give the signalman a 
clear signal while the road is still fouled by other vehicles, 
and this would possibly lead to disaster. A track circuit 
would not be liable to this same fault, but we think that 
a “reminder” lock, of which so many patterns were 
brought out after the Norton Fitzwarren accident, would 
best meet the conditions here. This reminder lock would 
automatically fall over the handles of the home signals 
whenever the cross-over road or siding connections were 
used, and remain on, so that the signalman would have 
to push it out of the way before using the home 
signals. This should remind him of anything that might 
have been left on the main line and forgotten. 

At Tottenham there is a disc signal for trains coming 
out of the siding on to the main line, and as there is no 
advance signal in use, it is electrically locked by the cabin 
in advance, with the result that when anything comes out 
for purely shunting purposes, as in the present instance, 
it is usual to hand-signal it out to save the trouble of 

etting the disc released and then cancelling the train. 
lonel Addison very rightly, in our opinion, condemns 
this practice, and suggests the use of two signals for 
coming out, one a small semaphore arm for ri ‘ht away 
(this being duly locked by the cabin in advance), and the 
other in the shape of a disc for purely shunting purposes. 
He also makes a suggestion that the exit from the siding 
should, if ible, connect with an existing cross-over 
road, and thus save the necessity of anything standing on 
the up main line, as in the present case, when en route 
for the down line. 








PAPER FOR THE PHOTOGRAPHIC CoPYING OF TRACINGS. 
—We have received from Messrs. Halden and Co., 8, 
Great Chapel-street, Victoria-street, S.W., a sample of 
what they call their ‘‘ A 1 Black Line Paper ” for engineer- 
ing photography. This paper will, we think, supply a 
want, as the process of printing is simple and the result 
good ; all that is necessary after exposure being to lay the 

rint face downwards in water until the lines become 

nlack. We have examined some of the results of this 
rocess, and find that the lines come out strong and'clear, 
he paper also takes colour well. 





SoutH Arrican GoLp.—It appears now probable that, 
in spite of certain drawbacks, the output of gold in the 
Witwatersrandt district in 1896 will slightly exceed the 
corresponding production in 1895, The actual production 
during the 11 months ending November 30, 1896, was 
2,078,081 oz., as compared with 2,277,655 oz. in the whole 
of 1895, 2,024,159 oz. in the whole of 1894, 1,478,473 oz. in 
the whole of 1893, 1,201,868 oz. in the whole of 1892, and 
729,238 oz. in the whole of 1891. The production in No- 
vember was 201,113 oz. Assuming that the output for 
December is 200,000 oz., the increase for the whole of 
1896 over the whole of 1895 would be about 400 oz. 





CuicaGo ELEVATED Rai~roaps.—The North-Western 
Elevated Railroad Company of Chicago has successfully 
negotiated a loan of 600,000/. for the completion of its 
line. The company had spent a large amount in purchas- 
ing its right of way and putting in foundations, but was 
obliged to suspend work early in 1896 on account of its 
inability to make further sales of bonds. With. the 
600,000/. now obtained, the line will be pushed to com- 
pletion. The North-Western Elevated will supply rapid 
transit for, the north division of Chicago. it will be 
1% miles long, of which all but about 14 miles will consist 
of four tracks, the two middle tracks being devoted to 
fast through trains,;.and it will connect at Lake-street 
ey the Elevated Loop Railroad, over which its trains 
will run, : 





FreNcH State Raitways.—The extent of line in opera- 
tion upon the. French State: system at the close of 1895 
was 17258 miles. The revenue collected in 1895 was 
1,669,335/.; the expenses of the year were 1,266,497/., 
leaving a net profit of 402,838/. It will be seen that the 
ratio of the working expenses to the traffic receipts stood 
in 1895 at 75.87 per cent. The rolling stock upon the 
system at the close of 1895 comprised 549 locomotives, 
1769 passenger ae and 14,428 miscellaneous vans 
and trucks. Although the net profits realised in 1895 
came out at only 402,838/., it is computed that the State 
benefited to the extent of 152,758/. in respect of gratuitous 
transport services rendered to it over the system. Taxes 
were also collected upon the traffic carried in 1895 to the 
extent of 150,543/. ee this basis the final effective net 
profit realised for 1895 was 706, 1397. 


JAPANESE [RON AND STEEL.—A delegation of Japanese 
officials is now in the. United States for the pu of 
studying American machinery and_ processes used in the 
manufacture of iron and steel. The delegation is com- 
posed of Mr. Michitaro Oshima, technical director of the 
contemplated Imperial Steel Works, and formerly chief 
metallurgist of the Government gold and silver mines ; 
Mr. Gisho Yasnaga, mechanical engineer of the Imperial 
Steel Works; Mr. F. Ohana, engineer of the Imperial 
Steel Works; Mr. J. Takayama, chief chemist of the 
Imperial Steel Works, chief of the Imperial Geological 
Survey, and chief engineer of the Department of Patents ; 
and Mr. K. Kommura, of the Komaisha Iron Works, 
Rikuchiu. These commissioners are stated to have full 
authority to purchase improved machinery used in. iron 
and steel making ; and after a thorough study of Ameri- 
can appliances they will visit England, Germany, and 








France. 
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THE BEARINGS OF THE MARINE 
ENGINE.* 


By Joun DEewranceE (Member). 


TuE first object of this paper is to lay before the mem- 
bers an explanation of the way that oil enables a ring 
to support its load, and afterwards to deal with the modi- 
fications in the design of the bearings of the marine engine 
that follow from a right understanding of the principle of 
lubrication. or. 

To simplify the explanation, the author has constructed 
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incline formed by the bearing to the shaft. If the 
hole is put beyond the centre of the shaft, the air in the 
hole wena to the shaft and is carried round, leaving a 
vacuum, as shown by the gauge. Under favourable cir- 
cumstances this vacuum has amounted to 30 in., being 
within } in. of the barometer at the time. The conclusion 
to be drawn from this experiment is that bearing surfaces 
that are properly lubricated are separated by a film of oil 
at a pressure per square inch equal to the load that is 
upon them. d ‘ 

The realisation of this fact suggests the following rule, 
which can be easily committed to memory, and is appli- 
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The wheel, 24 in. diameter, represents 


hand machine. l 
: shaft, and the bearing may be said to have been attened 


out into a plate. - If the plate is laid upon the wheel and 
the eae adjusted, the hand will be observed to stand 
atagiven mark. If oil isnow putinto the trough, so that it 
touches the wheel, it will be observed that the hand of the 
micrometer has moved, showing that the plate has risen. 
This means that between’ the surface of the wheel and the 
bearing there is a layer of oil on which the bearing 1s float- 
ing. If now we load the bearing we must either. squeeze 
out this layer of oil or the oil must be subject to a’ — 
sufficient to support the extra load. By means of a hole 
through the bearing and a pressure gauge, this ‘point can 
very readily be proved.- As will be seen, as the hole is 
brought to the point of contact between the bearing and 
the shaft the pressure on the gauge rises to a point 
that corresponds to the load ong upon the bearing. = 
explained in a ‘paper by the author, rinted in the 
Proceedings of the Tnstitation of Civil Engineers, the 
vil adheres to. the surface of the wheel or shaft, 
and the force of this adhesion is multiplied by the 
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cable to nearly all classes of bearing. Introduce the oil 
at the points of least pressure, and do not provide a means 
of escape for it at the points of greatest pressure. It is 
very easy to find out these points of an ordinary bearing 
that are least subject to pressure, and the oil can generally 





be brought there with a little scheming. The means of 


* Paper read before the Institute of Marine Engineers | escape most generally met with are oil holes and channels 
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that frequently occur just at the crown of the bearing 
where the pressure is greatest. eS ’ 
When the pressure on such a bearing is intermittent, 
the oil goes in when the pressure is taken off and esca 
out in when the pressure comes on, the effect being 
that the bearing is only able to — a proportion of 
the load that it could support if lubricated according to 
the rule. It is quite impossible to lubricate such a bear- 
ing at all, if subjected to a continuous load. Not a drop 
of oil will run down the hole at the crown of the bearing, 
and if oil is put on the shaft elsewhere it runs out at the 


hole at the crown. 
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The eo a (upon the wall) represent the principal 
——— the marine engine to which this rule has been 
applied. Fig. 1 is the big end of the connecting-rod of a 
vertical inverted marine engine. In this case the two 
sides are the points of least pressure, and, as will be seen, 
the oil is led to chambers at the sides.- From these 
chambers suitable inclined planes are provided, and the 
oil will arrive at the surfaces which have to bear the 1 
at a pressure per square inch equal to the load. It will 
be noticed that in each case the means of lubrication are 
in duplicate. This, in the case of lai rings, is 
strongly recommended, as otherwise one half of the bear- 
ing is only lubricated by the oil that has passed through 
the other half, and in very large bearings this is not 
always found to be sufficient, especially when the bearings 
are new. The double supply of oil is also a great safe- 
guard against failure. 

Fig. 2. represents the crankshaft bearin The duty 
of these bearings is almost identical with that of the big 
end of the connecting-rod. As will seen, the lubri- 
cation is also the same. It seems to be very generally 
the custom to make these bearings he: mal or square on 
the outside. Such a bearing is very difficult to get out to 
examine or scrape up. - The bearing shown is circular, and 
is prevented from turning with the shaft by a square part 
pre top half. Such a bearing can be taken out very 

ily. : 

The several views in Fig. 3 i se pe the little end of 
the connecting rod. Here again the oil requires to be de- 
livered to the sides the same as to the big end. The diagram 
shows the oil conducted through the pin. At the end there 
is aswivel joint. One of the pipes shown brings the oil for 
the little end and delivers it through the pin ; the other 
pipe brings the oil for the big end and delivers it on the 
other side into a chamber from which it is conducted by 
two pipes to both sides of the big end. 

Fig. 4 shows the general arrangement of these pipes 
from the lubricators to the bearings. 

Figs. 5 and 6, page 30, show the thrust block. It is 
strongly. recommended that the cooling water should be 
kept away from the oil, as the mixture of water and oil is an 
iki lubricant to pure oil. As will be seen, chambers are 
formed in the casting through which water can be circu- 
lated. There is a difficulty about this form of bearing, in 
that there is no point of least pressure at which to intro- 
duce the oil, so it is necessary to make one. To accom- 

lish this the edges are sloped off, as shown on diagram 

ig. 6. With inclined planes such as are shown, it is 
possible to draw the oil in between the surfaces up to any 
pressure. 

If once we accept the principle set out in this paper, it 
follows of necessity that a hot Neuine is due to a failure 
of lubrication. If the oil is ay see as shown by the 
diagrams, this may be due to the fact that the shaft 1s not 
round, is not running true, or else, that it is not smooth 
enough. Shafts should be finished by clamps lined with 
emery cloth till they are well polished.: Anolhes cause 
may be that the bearings are not properly fitted. It isno 
light task to surface up a bearing so that the shaft beds 
thoroughly. ; 

Having dealt with the oe of the means of lubrica- 
tion, the next point is the oil. In these days of competi- 
tion and lowest tender, very inferior oils are sometimes 
used in very superior ships. Adulteration of oils 


| is so 
- that the names by which théy‘used to be known 
ave no longer any real meaning. henever it is possible 





it is the safest way to have the samples of oil examined 
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and reported upon by a chemist, who also has the means 
of testing the lubricating properties. 

Another very important point is the material of which 
the bearing is composed. Marine engineers seem to be 
very generally agreed that the bearing should be lined 
with one of the alloys known as the white metals. These 
may be divided into three classes. The first contains any- 
thing up to 80 per cent. of tin, the second anything up to 
80 per cent. of zinc, and the third anything up to 80 per 
cent. of lead. If we could make sure of cl using 
puteciy neutral oil there would be very little to choose 
xetween these three classes, but in order to obtain a 
neutral oil, such as is prepared for clockmakers, the oil is 
agitated with zinc and lead shavings, a portion of each is 
converted into zine or lead soap, which is_ afterwards 
separated from the oil. The principal impurity of lubri- 
cating oils is oleic acid, which rapidly corrodes lead and 
zinc. The plates shown are examples of this. The effect 
then of using an alloy that contains a large proportion of 
lead or zinc is that the impurities of the oil combine with 
the surface of the bearing. Of course this may be avoided 
by using a very pure oil, but those that are responsible for 
the lining of the bearing are not always responsible for 
the quality of oil used, and even if they are at the time, 
they cannot make sure that they will always have it under 
their control. Tin is not affected by oleic acid or any of 
the impurities of oil, so the safest way is to use an alloy 
composed principally of tin, and only containing enough 
of the most suitable metals to harden it to the utmost. 
Many of the alloys at present used are too soft and yield 
with a load of even as little as a quarter of a ton to the 
inch. Such a metal is liable to squeeze out in use. An 
all-round lining metal ought to stand at least 5 tons to the 
square inch without any yield ; the best alloys will stand 
8 tons. 

It is a very general custom among marine engineers to 
hammer the alloy after the bearing is lined. If the alloy 
is as hard as is desirable it cannot be very ductile, and 
this hammering cracks it in all directions ; if, on the other 
hand, the alloy is ductile enough to stand hammering, it 
is conclusive proof that it has too low a compression test 
to be suitable for lining marine bearings. The author 
feels considerable diffidence in appearing to lay down the 
law to those who have had so much more experience of 
marine bearings. It is, however, right to say that the 
points dealt with are no untried ideas, but are the result of 
many years of study of the subject, and a very long series 
of experiments. It woula take too long to even outline 
these experiments, but they entirely confirm the facts laid 
before you in this paper. 


LAUNCHES AND TRIAL TRIPS. 

Tue cruiser Dido, one of two built and engined by the 
London and Glasgow Shipbuilding and Engineering Com- 
pany, Limited, Glasgow, commenced her official steaming 
trials on the 16th ult., when she successfully ain 
an eight hours’ run under natural draught at the mouth 
of the Thames. The Dido is, like the Isis, a develop- 
ment of the Indefatigable and her two consorts, built by 
the same company under the Naval Defence Act, and, 
like them, is wood-sheathed. Her engines have cylinders 
33 in., 49 in., and 74 in. in diameter by 39 in. stroke ; 
while the eight boilers of the cylindrical type fitted have 
24 furnaces, with a grate area of 610 square feet, and the 
heating surface is 19,900 square feet. The total weight 
of the machinery in working trim is 900 tons. The ship 
was required by specification to develop 8000 indicated 
horse-power, at which the speed was expected to be 185 
knots. The mean of the half-hourly readings showed 
the power to be 8339 indicated horse-power, and while 
4 in. air pressure is permissible, the mean was only .19. 
The speed, according to the patent log, was 19 knots, and 
this, too, with the ship at her normal draught, 19 ft. 9 in. 
forward and 21 ft. 9 in. aft, a mean of 20 ft. 9in. The 
designe did placement is 5600 tons, the mean steam pres- 
sure was 150 Tb, per square inch, and the starboard engine 










OF MARINE EN 
















GIN ES. 



































































































W\ WN \ 
SCRE! < mK RG K K R ENGINE 
PEL 
2 se 
— 








ran at 136 revolutions, developing 4111 indicated horse- 
power, while the port engine made 137.4 revolutions, the 
power indicated being 4228. Thus the collective power 
was 8339 indicated horse-power. The total power varied 
during the eight hours aint 8000 and 8500 indicated 
horse-power, the revolutions varying from 133.8 to 139.4. 
The mean vacuum in the starboard engine was 26.9 in., 
and in the port engine 25.6 in. The weather was fine, 
with a eo of force 3 to 4, and the ship behaved well. 
She was in command of Captain Jenkins, and the Ad- 
miralty was represented by Mr. Spyer and Mr. Hollis, the 
Navy by Mr. Skinner and Mr. Agnew, and the dockyard 
by Mr. Godbeer. The contracting company was repre- 
sented by Mr. William Morrison. The vessel went out 
on her forced draught run on the 18th ult., when Mr. J. 
W. Shepherd, the managing director of the London and 
Glasgow Company, was on board. The contract required 
that the engines should develop during the four hours 
9600 indicated horse-power, from which power the speed 
was expected to be 194 knots. The mean power on the 
trial was 9863 indicated horse-power. The speed was not 
taken on a distance along the God, but the logs showed 
that it was 21.1 knots. As to the engine performances, 
the steam pressure was maintained at a mean of 150 lb. 
ver square inch, The starboard engine ran at 1438.6 revo- 
loam developing 4904 indicated horse-power, while the 
,ort-engine made 144.7 revolutions, and indicated 4959 
1orse-power. As to the proportions by the separate 
cylinders, the official return showed that in the starboard 
engine the high-pressure gave 1596 horse-power, the inter- 
mediate 1632, and the low-pressure 1676. In the case of 
the port engine the high-pressure cylinder developed 1648 
indicated horse-power, the intermediate 1560, and the 
low-pressure 1751. The vacuum on the starboard engine 
was 26.7 in., and on the port 26in. The 5 ome power 
during the four hours was 10,300 indicated horse-power 
for a mean of 147.2 revolutions, and the lowest 9592 for 
143.7 revolutions. The steaming trials of the Dido were 
concluded on Sunday, the 20th ult., when the vessel 
anchored at the Nore after a 30 hours’ run at 4800 indicated 
horse-power, or half the full power, to ascertain the coal 
consumption. The consumption was at the rate of 1.6 1b. 
per indicated horse-power per hour. The power of the 
engines was taken each hour, and the mean was 4925 
indicated horse-power. Of this the starboard engine gave 
2473 indicated horse-power, working at 117.3 revolutions, 
and the port engine 2452 indicated horse-power while 
making 117.1 revolutions. The vacuum in the case of the 
starboard engine was 26 in., and in the port engine 27.5 in. 
The mean steam pressure was 147 lb. All of the eight 
boilers in the ship were lighted for the trial. During the 
time the trial lasted the vessel steamed as far as Eddy- 
stone Light. The log showed that the speed for the 
ower developed—4925 indicated horse-power—was 17.7 
cnots. ‘ 

Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 2ist ult. a steel screw cargo steamer, built to the 
order of Messrs. Elder, Dempster, and Co., of Liverpool. 
Her principal dimensions are 321 ft. by 44 ft. by 26 ft. 
moulded. risloan yansion engines will be fitted by 
the North-Eastern Marine Engineering Company, Li- 
mited, Wallsend, having cylinders 23 in., 36 in., and 
59 in. in diameter by 42 in. stroke, with two large boilers 
working at 160 Ib. pressure. On leaving the ways the 
vessel was named the Landana. 





The s.s. Cambrian, the largest steamer yet built in the 
Hartlepools, on the 28rd ult. left the Tyne, where she 
had been dry-docking and taking in cargo and bunkers, 
on her first voyage to New York. The vessel has been 
built to the order of Sir Christopher Furness, for the 
Wilsons-Furness line of steamers, to trade between 
London and New York. Her length over all is 464 ft. ; 
breadth, 49 ft. ; depth, 34 ft. ; and measurement capacity, 
10,000 tons. A shelter deck is carried over the whole 





vessel, and above that a long bridge deck. Stalls are 
fitted under these decks to accommodate over 700 head of 


cattle. The bridge deck is also available for carrying 
horses. A large number of wide vents with revolving 


cowls have been fitted to supply fresh air to the cattle. 
In order that cargo may be expeditiously dealt with, seven 
hatchways are fitted, and nine powerful steam winches 
with extra whipping drums to work from a large number 
of derricks. The engines are of the triple-expansion type, 
and have been provided by the Central Marine Engine 
Works of the builders. They are the largest set of engines 
hitherto built in the Hartlepools, the cylinders being 
32in., 54in., and 86in. in diameter by 54 in. stroke. 
They are supplied with steam at 185 lb. pressure by three 
very large boilers, worked on Howden’s forced draught 
system. The engines and boilers are capable of producing 
about 4000 indicated horse-power, which will give the ship 
a speed of about 14 knots. the trial trip was satisfactory. 





At Linthouse, on the Clyde, on the 24th ult., Messrs. 
Alex. Stephen and Sons launched for Messrs. Maclay 
and McIntyre, Glasgow, a steel screw steamer, named 
Nyanza. The Nyanza is the fourteenth steamer built at 
Linthouse for the same owners. Her dimensions are 
370 ft. by 48 ft. by 273 ft., with short full poop, bridge 
house, and topgallant forecastle. The engines (also built 
by Messrs. Stephen) have cylinders 25 in., 41 in., and 
67 in. in diameter by 45 in. stroke, supplied with steam 
from two boilers, working at 175 lb. pressure, and fitted 
with Howden’s forced draught. 





On Thursday, the 24th ult., the s.s. Leonidas, built by 
Messrs. Short Brothers, Sunderland, for Mr. A. Embiricos, 
of Braila, went on her official trial trip. The vessel is 
built to Lloyd’s highest class, and is of the following 
dimensions: Length, 320 ft.; breadth, 43 ft.; depth, 
moulded, 24 ft. She carries about 4400 tons on Lloyd's 
summer freeboard, and is rigged.as a two-masted schooner, 
with steel telescopic topmasts. The machinery, b 
Messrs. J. Dickinson and Sons, Limited, of Setliad, 
is of the triple-expansion type, with cylinders 22 in., 
364 in., and 62 in. in diameter by 42 in. stroke. There is 
one boiler with three Morison’s furnaces, fitted with 
forced draught. The vessel went on trial early in the 
morning, and the engines were tried for several hours, 
everything giving complete satisfaction, the speed 
attained being quite up to the requirements. On the com- 
pletion of the trial the vessel proceeded to sea witha full 
cargo, and attained a mean speed to Dover of 10} knots 
on a consumption of 16 tons per day, with an indicated 
horse-power of 1095. The whole of both ship and engine 
work has been constructed under the supervision of 
Messrs. William Esplen and Son, of Liverpool and 
London, consulting engineers and naval architects to the 
owners, 





There was launched on the 25th ult., from the ship- 
building yard of Messrs. Archibald M‘Millan and Son, 
Limited, a steel screw steamer, the first of two similar 
vessels being built to the order of Messrs. Mitsui and Co., 
of Nagasakiand London. The principal dimensions are : 
Length, 290 ft. ; breadth, 38 ft. ; depth, 22 ft. ; 1900 tons 
zross register. The machinery, which is being supplied 
= Messrs. David Rowan and Son, Glasgow, has cylinders 
23 in., 38 in., and 62 in. in diameter, with a stroke of 
42 in., and the steam pressure is 175 Ib. 





Mrninc IN New ZEALAND.—A Bill which has lately been 
introduced into the colonial legislature by the New Zea- 
land Government proposes to open to prospectors all the 
mineral lands in that colony, whether Freehold or other- 
wise, and to give to any one who discovers gold a claim 
to the land prior to that of the existing owner, who will 
be entitled to only a small compensation for loss of surface 
rights. The Bill also authorises the Government to re- 
sume possession of land for mining purposes. 
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THE TRANSMISSION OF HEAT THROUGH 
METALLIC PLATES. 

In reply to the inquiry by ‘‘Thermos” on the 
«* Thermal Conductivity of Sheet Copper,” in our issue 
of October 30, on page 564 of our last volume, Dr. 
St. Lindeck, of the Reichsanstalt, Charlottenburg, has 
been good enough to direct our attention to some experi- 
ments bearing upon this question, conducted at the 
Reicheanstalt by Dr. Wiebe and R. Schwirhus, as pre- 
paratory to a general investigation into the transmis- 
sion of heat. The president of the Reichsanstalt, 
Professor Kohlrausch, submitted, in March last, his 
report to the curatorium on the work done at this unique 
institution during the period from April, 1895, to Feb- 
ruary, 1896. A comprehensive authorised abstract of 
this report appeared in the July and August numbers 
of the Zeitschrift fiir Instrumentenkunde ; the subject 
to which we refer being dealt with on pages 235 to 240. 

So far, eleven plates have been examined ; three of 
Siemens-Martin steel, supplied by Borsig; three of 
best wrought iron, also by Borsig ; three of Siemens- 
Martin steel, supplied by the Imperial Wharfs ; and 
two of copper, supplied by Heckmann. The iron and 
steel plates varied in specific gravity between 7.79 
and 7.87, and in carbon percentages practically 
between 0.14 and 0.16; only one wrought-iron plate 
contained more carbon, 0.43 per cent. The copper 
was pure. All the plates had a diameter of 25 centi- 
metres (9.84 in.); the original thickness of either 
1.2 in. or 0.75 in. was more and more reduced, 
down to 0.2 in. in some instances, during the course 
of the experiments, as will be seen. The plates 
were inserted into the bottom of a boiler which 
was filled with a weighed bulk of water and placed 
on the furnace; the heat transmitted through the 
plate was deduced from the water evaporated. The 
shell of the boiler was provided with a double lagging, 
and asbestos screens were used to stop hot ascending 
air currents. The furnace resembles that employed 
by Blechynden,* but special precautions, involving 
the insertion of disc grates, had been adopted to effect 
a thorough mixing of the gases, and to insure a uniform 
temperature all over the uppermost disc. The tem 
perature of a horizontal layer remained constant 
within 5 deg. or 10 deg. Cent. ; it was determined by 
means of several Le Chatelier thermo-couples, sup- 
plied by Kriser and Schmidt, placed 4 centimetres 
(1.6 in.) below the plates under test. Seventy-eight 
experiments were made with the steel plates, 35 with 
the wrought-iron plates, and 12 with the copper 
plates. Originally both surfaces of the plate were in 
the crude state, as they came from the mill or, the 
copper, from the foundry. The reduction of the 
thickness was effected by turning, the inner sur- 
face being removed, whilst the outer surface, 
exposed to the furnace gases, remained in the 
rolled condition. Other tests with specially polished 
outer surfaces will be noticed later on. In severa! 
instances the inner, upper surface was covered with 
artificial boiler incrustation prepared by mixing one 
part of cement with three parts of sand, or with 
an oil mud, consisting of powdered incrustation and 
a very tough oil. The thicknesses of these coat- 
ings varied between 0.2 in. and 0.3in. The tempera- 
tures were kept fairly constant with the aid of the 
mixing ventilators with gas and air cocks, and of the 
dampers. Observations were Sexe taken at 300, 
400, 500, 600 deg. Cent., and also at 200 deg. and 700 
deg. At the end of each experiment, which lasted 
from one to 24 hours, a measured bulk of cold water 
was admitted into the boiler in order to stop the 
boiling. 

We summarise the results obtained with p!-te I., 
Siemens-Martin steel. When 30.5 millimetres (1.2 in.) 
thick, heat was transmitted at temperatures ¢ = 374, 
433, 468, 480, 489, 561, 628, 654, 674 deg. Cent. at 
the rate of Q= 2-0 = 2.16, 239, 2.78, 2.74, 
3.01, 3.15, 3.35, 3.63, 4.01 kilogramme-calories per 
hour per degree. The plate was now turned on its 
upper surface, until only 10.5 millimetres (0.41 iv.) 
thick, and gave at temperatures ¢ = 346, 406, 484, 
603; Q = 1.74, 2.08, 2.59, 3.24. Again turned 
to a thickness of 7.5 millimetres (0.29 in.) we find 
att = 308, 409, 803, 517, 573; Q = 1.51, 2.14, 2.89, 
2.63, 3.34. Finally reduced to a thickness of 5.4 milli- 
metres (0.21 in.), the lower surface having remained 
unchanged all the time, we find for ¢ = 319, 418, 499, 
606 ; Q = 1.54, 1.99, 2.58, 3.63. The results are thus 
fairly concordant ; tke experimenters do not claim an 
accuracy of more than + 10 per cent, 

Fig. 1 depicts the results of the experiments with 
the nine iron or steel plates: Siemens-Martin steel, 
Borsig, I., II., III. ; wrought-iron, Borsig, IV., V., 
VI.; Siemens-Martin steel, Imperial Wharfs, VII., 
VIII, IX. We have already stated the exact figures 
for plate I. ; the mark + refers to the original plate, 
@ to the plate covered with mud or scale, © to the 
thickness 10.5 millimetres, © to the thickuess 7.5 milli- 


* Trancartions of the Iastiution «f Nival Architecte, 
1894, page 70. 





metres. In II. we have thicknesses of 28.7, 19.0, 12.2 
millimetres indicated by +, O, @; in III, + = 30.5, 
© = 30.5 millimetres, both surfaces crude; in IV., 
+ =290, OC = 21.2, @ = 20.9, upper surface turned or, 
in the third instance, bright ; V., + = 20.4 millimetres, 
turned ; VI., + =30 2 millimetres, both crude; VIL., 
+= 15.6,C© = 11 0 millimetres, turned at the upper 
surface; VIII., + = 11.5 millimetres, turned at the 
upper surface; IX., + = 18.2 millimetres, both sides 
crude. 

The abscisse are degrees Centigrade, the ordinates 
the Q, kilogramme-calories per hour per degree. The 
straight lines have been added for comparison ; they 
are the same in all the cases. As itis not very evident 
which is the base line for each set of experiments, 
since the diagrams overlap, the figures 2 and 3 are 
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placed on each diagcnal line near the point of corre- 
sponding value. 

The two copper plates experimented with had thick- 
nesses of + = 29.5 millimetres (1.16 in.) and ©) = 30 
millimetres (1.18 in ); the former was polished on the 
upper, inner side, the latter not worked in any way. 

he straight line is again that of the iron tests (Fig. 2). 

We perceive at a glance that the condition of the 
iron plates, the state of their surfaces, and their thick- 
ness have hardly any influence upon the heat trans- 
mitted. The various points of the curves wpm | to 
plates of different thicknesser, &c,, lie close together 
This fact, which is only a confirmation of previous 
observations, indicates that there are transition re- 
sistances at play between the plate and the media on 
both sides of it, and that the resistance opposed to the 
conduction of heat through the metal is ins‘gnificant, 


for the thicknesses experimented with, at any rate. 
[he temperatures ¢ of the gases below the plate, and 
100 deg., that of the boiling water above it, must 
widely differ from those of the surface layers of the 
iron. If there were no such differences, the Q should 
be for thicknesses of 1, 2, 3 centimetres, 300, 150, 
100 kg.-cal., whilst, in reality, the observed values of 
Q have varied between 1.3 and 4 only, that is to say, 
have been small fractions of the calculated values. it 
follows that the temperature differences between the 
surfaces of the plate are far smaller than the differ- 
ences between the temperatures of the gases and the 
water, 

The figures further show that the artificial incrusta- 
tions did very little damage, if any. It took, of 
course, a longer time to raise the water to boilin 
over such a plate, but the amount of heat transmitte 
afterwards does not seem to be affected. Plate I. was 
also tinned above ; this had apparently an injurious 
effect. In order further to ascertain whether the con- 
dition of the lower surface exposed to the gases would 
have any influence, plates No. II., now 12 millimetres 
(0.47 in.), and No. V., 20 millimetres (0.79 in.) thick, 
were fairly polished on both sides. The heat trans- 
mitted was unmistakably decreased. Between the 
temperatures ¢ = 311 and 616, the Q rose from 1.59 
to 3.50, when the lower surface had not been touched, 
and from 1.26 to 2.0 when that surface had been 
polished. Although the experiments do not admit of 
quantitative conclusions, siace the bright surface must 
soon become sooted or oxidised, it appears that the 
plates must either be able to absorb a good deal of 
radiated heat, or the stnoothing and consequent 
diminution of the surface must be injurious, or both 
causes concur, 

{f the straight line of Fig. 1 were continued, it would 
cut the abscissa at about 100 deg. That would signify 
that the heat transmitted is proportional to the square 
of the difference of temperature, as was first formulated 
by Rankine, and proved for steel plates by Blechynden. 
But it is not safe to generalise this empirical rule. It 
does not hold for plates bright below, and certainly 
not in the least for copper plates. As regards copper 
and iron, we see that copper less readily transmits heat 
at higher temperatures than iron. On the other hand, 
iron and also steel oxidise, and are more eubject to 
gradual deterioration thancopper. These points must 
influence the above-mentioned transition resistance, 
and it will be one of the objects of the continued re- 
searches to arrive at some conclusion regarding these, 
at present, uncontrollable effects. The experiments 
will be carried further with larger plates, and with ap- 
pliances which permit of measuring or controlling the 
velocity of the hot gas currents along the plate. The 
importance of this latter point will be understood from 
the following tests. By altering the dampers, &c., the 
same temperature of 400 deg. Cent. was produced and 
maintained, whilst the velocity of the aecending air 
currents increased each time ; there were then evapo- 
rated in three tests 1.035, 1.086, 1.098 kilogrammes of 
water per hour. 





THE SouTHERN States.—A visit of Mr. Spencer, presi- 
dent of the Southern Railway of the United States, to Eng- 
land last summer has resulted in arrangements between the 
oe 2 railways having termini at Norfolk, Virginia ; 

harlestown, South Carolina; Savannah, Georgia; and 
Brunswick, Florida ; and Messrs. W. Johnston and Co., 
of Liverpool, under which regular lines of cargo steamers 
will shortly be run from the ports named to the chief 
European ports. This me ree is expected to do much 
towards strengthening and developing exports from the 
Southern States, 


RousstAn Coat-Mininc.—The council of administration 
of the Prokhorow (Donetz) Collieries Company has issued 
its report for the first year’s working. The company was 
incorporated by a ukase of the Emperor Nicholas II., 
December 8, 1895, and the accounts are brought down to 
June 30, 1896. The output for the period under review 
was 17,319,225 poods (a Russian pood is equivalent to 
36 lb. English). The coal worked by the company con- 
tains little sulphur, and it is in request for coke-making 
purposes ; it is also adapted for locomotive consumption. 
Che profit realised by the company from December 8, 
1895, to June 30, 1896, was 36,278/., admitting of a divi- 
dend of 2/. 4s per share, or 11 per cent. per annum. A 
rs orig 19701. was also carried forward to the credit 
oO “7. 








Austro - HUNGARIAN Raitways.—The aggregate re- 
venue collected upon the Austro - Hungarian lines in the 
first half of 1896 was 17,145,250/., showing an increase 
of 1,129,098. as compared with thecorresponding collection 
in the corresponding period of 1895. In the general total 
of 17,145,250, Austrian lines figured for 11,688,883/, ; 
Hungarian lines, for 5,324,4351.; and sundry Bosnian, 
electric, and local lines, for the balance. e number 
of passengers conveyed during the first half of 1896 
was 72,247,931, or 2,507,407 more than the corresponding 
number carried in the corresponding period of 1895. The 


‘| quantity of goods carried in the first half of 1896 was 


54,282,771 tons, or 2,317,208 tons more than the correspond- 
ing quantity carried in the corresponding period of 1895. 
The average length of line worked in the first half of 1896 





was 19,1542 miles, as 7 with 18,563? miles in the 
corresponding pericd of 1895 - 
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ON THE CELLULAR KITE* 
By Lawrence HarGRave. 

As btbere is little doubt that the cellular is a permanent 
type of kite, a few remarks will be of interest ; especially 
as its action and construction as hitherto explained are 
somewhat obscure. The first question that suggests itself, 
is, why should the cellular lift more per square foot than 
the ordinary single surfaced kite? In a kite or flying 
machine the distribution of the lifting surface is most im- 
portant. The value of the lifting surface depends within 
certain limits on the linear dimension that first meets the 
wind, Thus, a common kite of 25 equare feet area cannot 
show more than about 7 ft. of edge to the wind, whereas 
# cellular one of 25 square feet area can easily show 20 ft. 
of edge to the wind. 

The great stability of the cellular kite is due to the 
vertical surfaces. To understand this, it is necessary to 
grasp the truth, that a perfectly flat kite has no stability ; 
and even with tail and side ropes is an inferior flyer. The 
more the kite bends back from the longitudinal centre 
line or backbone, the more stable it becomes. The angle 
between the two sides is called by flying-machine men the 
diedral angle, and without this or its equivalent, no flying 
apparatus will balance with any degree of certainty. 

¢ A B C be the diedral angle of a kite, B bein 
the end view of the backbone, Resolve A B and B 
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into their components, and D B E is the breadth of | 
surface that tends to lift the kite, and A D and C E 
are the heights of the surfaces that tend to steady ib. 




















Bisect D B and B KE, and erect epyretiotns FH 
; an 


and G K equal to A Dor C E, join HKG 
is the breadth and height cf a cell naving the same 
liftiog power as A BC and (apparently) greater stability. 
The width of the kite D E is halved, A therefore much 
less timboring spreads an equal area of lifting surface, to 
say nothing of the rigidity of the lattice girder construc- 
tion. 

To realise this question of stability from another point 
of view, let us imagine a ‘ying machine with its lifting 
surfaces in the diedral fashion A B C, and one with two 
cells like F H K G, to be on their respective stages, rails, 
carriages or floats, ready to fly: suppose them to have 
equal areas, weights and wheel or other bases and to be 
beading directly to the wind; a momentary change of 
wind would promptly overturn ABO, but FHKG 
would only be pushed sideways. Suppose both machines 
to be flying at the same speed and to require to turn to 
the right suddenly. They each port their helm, with the 
result that the diedral one turns on its beam ends to star- 
board, and the cellular one loses way, due to the amount 
of vertical surface, and develops a tlight listirg moment 
to starboard. 

A comparison of the rcale drawing of a 90 equare feeb 
kite in Figs. 1 to 6 annexed, with Plate VIII. of the paper 
on ‘‘ Aeronautical Work ” read here on June 5, 1895, will 
show detail improvements that bave lately been made. 
The 1895 drawing shows the main frame to have had 
three king-posts and four diagonal wire ties; these are 
now abolished and the cells brought closer together longi- 
tudinally. The frame now consists of two pieces of word, 
each three times the length of the cell, united by the ties 
(B) at the centres of each cell. The ¢ffect of this altera- 
tion is that the kite is equally strong with less material, 
and it will fold to a close bundle 7 ft. 6 in. long, with a 











* Paper read before the Royal Scciety of N.S Wales, 
August 5, 1896. 





maximum circumference of 16 in. This makes the 
question of transport a very simple matter. ; 

The strop for the kite line (D) and that for any kites 
that may be flown above (A), pull on to the tie of the for- 
ward ceil, so that no special rigging is required for tandem 
flying. The fabric of the surfaces can be adjusted easily 
to any degree of tension by the ties (B): previously it re- 
quired some effort to fleet the boom shoes along the main 
frame. The booms (C) for pushing out the jackyards (E) 
are of plano-convex section instead of being round ; this 
adds a little to their weight, but something is gained by 
the reduced head resistance, and the lift due to the plane 
underside of the booms. The booms for the lower corners 
are continuous ; those for the upper corners are joined at 
the crossings by tape or string hinges to the continuous 
booms; this brings all compressions of the truss work of 
each cell into one plane. Theouter ends of all the booms 
have wooden cleats (R) lashed on top and bottom, so that 
the jackyards (E) fitting exactly between them receive 
the thrust truly square. The inner ends of all the booms 
are quite square, and rest in beds on the main frame. 
There are no metal ferrules, joints, nails, or shoes on the 
kite. The sticks for bending the surfaces (F) have a 
versed sine of 1.125in. They are not steamed, or held 
bent by a cord or wire. They are a in two or 
three layers of wood united with glue. The sticks retain 
the form given them, and acquire an extra stiffness due to 
the glue. The total ne yo of this 90 square feet kite is 
124 lb. ; at least a pound of this might be saved by using 
light muslin ins of calico. 

The lifting power at the ultimate strength of the 
structure is not known; it is estimated to be about 3 lb. 


| per square foot, and that a wind of 30 miles per hour 


would not break it or make it dive. This kite was flown 
on July 22, at2p.m. ‘You will remember the weather as 


| reported in the Sydney Morning Herald next day. One 


of the jackyards broke at asmall nail hole, and one pair of 
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booms fell to the ground, but the kite continued to fly 
steadily. It is this remarkable stability that makes the 
cellular form of aeroplane so suitable for flying machines, 
and it is a matter of surprise to the writer that other 
experimenters do not adopt it, especially as there is no 
charge for its use. 

For man-lifting purposes, small kites are better than 
large ones. For instance, a 19 square feet kite has been 
made that weighs 19 ounces, and folds to about the size of 
an umbrella; ten of these could be tucked under one’s 
arm, and with a coil of line and a decent breeze an ascent 
could b9 made from the bridge of a torpedo-boat or the 
a of an omnibus. 

ome confusion bas arisen throvgh the apparent 
ambiguity of the definitions of the dimensions of cellular 
kites. They fly at such a high angle, and present such a 
small projected area to the wind, that when viewed from 
below, misunderstandir g cannot ensue if : 

Length equals the dimension in the direction the wind 
is blowing. 

Breadth equals the dimension horizontally at right 
avgles 4 the : - 

pth equals the dimension vertically at right angles 
to the length. F “ ' 





AUSTRALIAN RaILways —The length of railway in opera- 
tion in Australia in 1895-6 was 97604 miles. he capital 
expended was 107,357,289/. The gross revenue collected in 
1895-6 was 7,261,000/. ; the working expenses of the year 
were 4,326,000/., and the net revenue war, accordingly, 
2,935.0007. It will be seen that the net revenue earned in 
1895-6 upon the capital expended was at the rate of 2.73 
= cent. per annum. The average charge for interest 

or the year having been 3.76 per cent. per annum, 
1.03 per cent. per annum had to be made good out of the 
various colonial treasuries. Theee statistics refer, it 





should be observed, to New South Wales, Victoria, 
()xeens'ard, and South Australia. 





THE DRYNESS OF STEAM. 


On Methods of Determining the Dryness of Saturated 
Steam and the Condition of Steam Gas.* 
By Professor Osporngé Rernoips, M.A., LL.D., F.R.S. 

IN certain recert attempts to ascertain the proportion 
of steam and water in the fiuid which enters a steam 
engine, by means of what is called the wire-drawing 
calorimeter, the published results show that there remains 
from 0 to 5 per cent. by weight of water in the steam, 
after it has been drained by gravitation, in the same 
manner as the steam on which Regnault’s experiments 
were made. This has necessarily excited great interest 
in steam engineering, and is naturally welcome, as it ap- 
parently brings the performance of the engines by 80 
much nearer perfection. Although the results of these 
recent experiments appear to show the condition of dry 
saturated steam to be other than that on which Rog- 
nault’s experiments were made, and from which the 
present steam tables have been calculated, still these 
tables have been used in deducing the percentage of 
water latent in the steam. Whereas, if the latent water 
exists, it must have existed in the steam used by Regnault, 
and the steam tables must also be subject to identical 
corrections; and, consequently, the percentage of theoreti- 
cal performance of steam engines would be unchanged. 

It is then pointed out, that, in the reduction of such of 
these results as have been published, use has been made 
of Regnault’s determination of the specific heat at con- 
stant pressure of steam gas (0.48) in a manner which is 
not consistent with the eed of thermodynamics. Thus, 
in Rankine’s notation, S, is the weight of steam _ pound 
of fluid, and H, the total heat per pound from 0 deg. Cent. 
to T°, h; the heat required to raise water per pound, and 
H,. hy, T, the corresponding values for saturated steam 
at the pressure after wire-drawing, and T;° the observed 
temperature after wire-drawing. 

The notation assumed for the equation of heat, neglect- 
ing incidental losses, is 

8, (H, — hy) + hy = H, + 0.48 (T;° — T.°) o. (1) 
Whereas, ib has been proved by Rankine that the thermo- 
dynamic expression for the total heat in superheated 
steam at T';° Cent., provided it has reached the condition 
of steam gas, to which the 0.48 only applies, is 

C, + 0.48 (T.° — To’). 
C,, being a constant, depends only on the temperature of 
the water (To°) from which the steam is produced, the 
value of which from 0 deg. Cent. is 606 7, approximately, 
as deduced by Rankine. 

Using Regnault’s formula for Ho, the right member of 


’ | equation (1) becomes 


606.5 + .305 T.” + 0.48 ([.° ~ T.°), 
while the value by the thermodynamic formula it is 
606.7 + 0.48 T.°, 
which gives as the excess of heat over that assumed 
2+ 0.175 T.°. 


This excees, if T, were 100 deg. Cent., is 17.7 therma! 
units, and if the initial steam pressure were 200 lb. above 
the atmosphere, the latent heat being 467.5 thermal units, 
the percentage of water it would evaporate, at boiling 
point, is 177 

4675 3.8 per cent,, 
which is about as much as needs to be accounted for. 

It is also shown that, in order to render Rankine’s 
formula applicable to wire-drawing experiments, it is 
necessary that the wire-drawing should be continued till 
the steam is gaseous, whence arises the difficulty of secur- 
ing that this state has been reached. This, however, may 
be secured by lowering the pressure gradually after wire- 
drawing, and so increasing the extent of wire-drawing 
while observing the temperature (T°), which, after fall- 
ing, will gradually become constant as the wire-drawing 
increases, and, when constant, will bea definite indication 
of this gaseous state. 

The necessary conditions to insuring accuracy are then 
considered, and, in conclusion, it is stated that a research 
to verify these conclusions has been commenced by Mr. 
J. H. Grindley, B.Sc., in the engineering laboratory of 
Owens College, Manchester. 





Pic 1n GrrMANY.—The production of pig in Germany 
in Avgust was 594,440 tons. The aggregate output for 
the first eight months of this year was 4,175,011 tons, as 
compared with 3,798,252 tons in the corresponding period 
of 1895, and 3,685,176 tons in the corresponding period of 
1894. The total of 4,175,011 tons representing the output 
for the first eight months of this year was made up as 
follows: Puddling pig, 1,133,761 tons; Bessemer pig, 
339,339 tons; Thomas pig, 2,118,131 tons; and casting 
pig, 583,780 tons. 





Be.oian Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of October was 34, 
while the number of furnaces out of blast at the same 
date was 10. The total of 34, representing the number of 
furnaces in activity at the commencement of October, was 
made up as follows: Charleroi district, 15; Lidge dis- 
trict, 13 ; Luxembourg, 6; total, 34. The output of pig 
in Belgium in September was 91,800 tons, as compared 
with 71,100 tons in September, 1895. The aggregate out- 
put in the first nine months of this year was 707,696 tons, 
= = with 621,770 tons in the corresponding period 
oO! ; 





* Abstract of paper read before the Manchester 


' Literary and Philosophical Society. 
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«‘ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComPiILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in.the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


ELECTRICAL APPARATUS. 


—. P. R. Jackson and Co., Limited, and J. 
8. wis, Salford, Lancaster. o Electric 
Machines. (2 Figs.) December 28, 1895.—A A are the pole- 


pieces, B the yoke, C the sole-plate, and D the magnet coils. The 
pole-pieces are undercut or recessed as shown at Al, and through 
the flange so formed are screwed bolts A? by means of which the 
pole-pieces are connected to the field magnet cores. The boltsC! 
connecting the sole-plate to the pole-pieces are screwed up or un- 
screwed when necessary through orifices C2 in the side of the sole- 
plate opposite the bolt heads. By this construction either one of the 
pole pieces can be very readily moved out laterally when the bolts 
foldin it in place are removed ; or the pole-piece may be moved 
out a p bad distance and then slewed round so as to permit inspec- 
tion or cleaning of the armature without removing the pole-piece 
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entirely. When the pole-piece is wholly withdrawn the upper part 
of the field magnet requires supporting to a small extent. In 
order to prevent the magnet coils re pa off the cores when the 
pole-piece is removed, there is provided a projecting strap of metal 
or other material secured to or forming part of the bobbin. This 
is secured to the yoke of the magnet in any suitable manner, for 
example, by means of a strap E which projects through a hole 
made in the flange B! on the yoke B and is secured by means of a 
nut El turning in a recess in the yoke. This enables the field 
‘magnet coils to be drawn up into position. By this device the 
coils are suspended independently altogether of the projecting 
flange on the pole-piece, which is usually employed for this pur- 
pose. (Accepted November 11, 1896). 


22,661. W. Thomson, Baron Kelvin. Apparatus 
for Indica’ ording Electric Supply. 
{4 Figs.] November 27, 1895.—a is a movable soft iron rod or 
plunger hung on the lower end of a spiral spring b. The upper 
end of the spring } is hung from one end of the beam ¢ of an 
ordinary balance prevented by a slot d from sinking below a certain 
limit. c! is an adjustable weight attached to the beam c to allow 
of an adjustment of the centre of gravity of the beam. The 












































current to be measured passes through the fixed solenoid e which 
attracts inwards one end of the soft iron plungera. The record 
is produced by causing the clockwork to lift the plunger itself 
instead of the recording pin. jf is the counter. The soft iron 
plunger a moves between the roller g and another roller h. At 
periodic intervals of time the roller h is, by a revolving cam /, 
caused to press the plunger a against the roller g. At the same 
time, and actuated hy a crankpin attached to the same cam, the 
end of the rod j rises up till it comes in contact with the 


bar k attached to the plunger a, and then carries the 24 
up with it, and causes the roller g of the counter to turn through 
a space proportional to the amount of current passing through the 
fixed solenoid e. The cam ¢ is kept revolving by clockwork. - The 
clockwork is kept going by means of a bar of soft iron 7, which is 
lifted by a current through a fixed solenoid m of fine wire, and is 
allowed to descend and serve as driving weight by its er; the 
current during its ascent. At the end of its descent, or a ittle 
before, it remakes the circuit by pushing down the contact b gece 
n, which completes the circuit of the electro-magnet m, and the 
weight is again lifted by the current. The weight / is hung on one 
end of a soft flexible ribbon 0, which passes over a smooth brass 
drum p attached to the escapement wheel. The other end of the 
ribbon is attached to an arm q loosely pivoted to the axis of the 
escapement wheel. Pivoted to the arm q there is a cam 7 which 
rests on the drum p. The cam is sha| so as to allow motion of 
the arm relatively to the drum in one direction, and prevent it in 
the other. Thus while the weight is descending, the cam causes 
the drum p and escapement wheel to turn round, but when the 
weight is being lifted, the cam slips along the smooth surface of 
the drum without causing any motion in a backward direction. 
The arrangement for indicating the maximum supply consists of a 
marker s attached to a string ¢ passing over a pulley wv and 
balanced by a disc v hanging in a vessel containing oil or other 
viscous fluid. The marker s is shown near the bottom of its 
range, and not quite touched by the fork k. As the plunger @ is 
drawn into the solenoid, the fork k attached to it pushes the 
marker down, and leaves it in a position indicating the maximum 
current passed through the meter. (Accepted November 4, 1896). 


GUNS AND EXPLOSIVES. 


77. A. G. Hadcock and R. T. Brankston, Newcastle- 
on-Tyne. Finding Sights for Guns. [4 Figs.) 
January 1, 1896.--The sights to which this invention relates are 
more especially applicable to guns in elevated positions intended 
to maintain a plunging fire upon ships coming within range. In 
Fig. 1 the gun is shown in the horizontal position. Fig. 2 shows 
the gun depressed. The gun ais carried ina cradle or rocking 
slide } and it recoils in the line of fire. A bracket cis fixed to the 
cradle so as to be readily removable. The sight bar d carrying the 
sights d1, d2 is pivoted at d3 near its fore end to the bracket, and 














about midway of its length it has an arm d4 projecting downwards 
and carrying a pin d> which enters a groove e which is of the 
required camlike form. The cam is mounted upon a support f 
attached to the gun carriage g, and adjustable thereon to compen- 
sate any error in the platform level. The cam is pivoted to the 
support at f1, and its fore end is adjustably connected therewith 
hy a screw /: which is used to compensate the rise and fall of the 
tide. For the purpose of reading the range a graduated arc 7 is 
provided upon the sight bar. (Accepted November 4, 1896). 


RAILWAYS AND TRAMWAYS. 


576. W. G. 3 and E. E. Baguley, Stafford. 
Locomotive to Run on Various Ruges {1 Fig.) 


January 9, 1896.—According to this invention the locomotive is 
made with outside frames A and all valve motion outside for the 
widest gauge B, the wheels C running inside the frames A. 
Interchangeable axles D can be supplied with wheels C perma- 
nently fixed to suit the gauge B, or the wheels C may be arranged 
so that they can be adjusted on the axle D as required by the 


| 


| 








screws E or keys, wedges, or other means, The wheels C slide 
along the axle D, which may be round or have flat sides, prefer- 
ably round with a keyway F. By tightening or slacking the tie 
screws E, the wheels slide along the axle D. Thus the gauge of 
wheels can be altered at pleasure to suit any gauge of railway B. 
The tie screws E, being secured to flanges G which are fixed to 





the axle D, keep the wheels at an equal distance from the frames 





A. (Accepted November 11, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 

20,627. W. Barber, Halifax, Yorks. Steam En- 
gines. [10 Figs.}] November 1, 1895.—This invention relates to 
a new arrangement of steam engine, wherein the cylinder, to- 
gether with the piston-rod, are connected to the flywheel, and 
may form the boss of the said flywheel. The cylinder is provided 
at each side with studs or pivots so as to form axes upon which 
it is made to revolve along with the flywheel. On one side of the 
cylinder port holes are made for the admission and exhaustion of 
steam. A is the flywheel, in the centre of which is cast or other- 
wise secured a steam cylinder B, provided on each side with pivots 
a, b working in sockets in the parts c. In the standards E isa 


Fig. Fig.2. 
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shaft D eccentric with the axis of the cylinder, and on which is 
mounted the lower end of a connecting-rod F. The opposite end 
of this rod is connected to the top of the siieneat G of the 
cylinder B, so that as the cylinder causes the flywheel to revolve, 
the cylinder being secured thereto is carried around with it, and 
the piston sliding backward and forward within the cylinder. d 
and e represent the port holes, the former being for the admission 
of steam and the latter for.exhaust. Fig. 5 illustrates the four 
main positions assumed by the cylinder during one stroke of the 
piston. (Accepted November 4, 1896). 


23,021. W. R. Sykes, London. Valves for Water, 
Steam, Gas, &c. [1 Fig.|. December 2, 1895.—a is the handle 
of the tap, on the lower portion of which is formed a screw thread 
6 which works through a block or nut ¢ provided with a hollow or 
cuplike portion d containing a spring e. Over this spring ¢ and 
cup d the hollow valve / fits. g is the inlet aperture for the water 
or other liquid, which is closed by means of the valve f. In order 
to prevent leakage at the head of the tap through upward pres- 
sure of the water, a passage hk is made in the threaded or lower 
portion of the handle a which operates the valve. This passage h 
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forms a junction with the passage j leading to the outlet pipe &, so 
that any water finding its way to the head of the tap will escape 
by means of the hole 7 down through passage h and out at k. 
When it is desired to close the inlet aperture g so as to cut off the 
flow of water, the handle a is turned in the ordinary manner, and 
by means of its thread b working in the nut c moves the valve f 
across the aperture g. The spring e serves to keep the valve 
pressed well home on its seating. Any dirt or grit upon the valve 
or its seat will be brushed aside by the sliding movement of the 


valve across the inlet aperture. (Accepted November 11, 1896). 


TEXTILE MACHINERY. 


T. Allen, Banbridge, Co. Down. Jacquards of 
Looms for Weaving. (4 Figs.) . January 2, 1896.—This in- 
vention relates to double-action jacquards, and consists of an im 
proved construction, combination, and arrangement of parts 
whereby the jacquard and swings have the requisite motion im- 
parted thereto by aid of simplified connections and one eccentric 


Fig.2. 
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as prime mover. According to this invention, an ecx ic li 

applied to the tappet shaft 2 of the loom, so as to socnee: ode 
ing lever 3, one end of which is carried by a stud 4 fixed in the end 
frame 5 of the loom. The other end of lever 3 is attached toa 
connecting-rod 6, the upper end of the latter being connected to 
the end of a lever or arm 7 fixedon a shaft 8 mounted above and 
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across the jacquard. On shaft 8 is a sector wheel 9, the straps or | 


chains 10 of which are connected with the crossbars 11 so as to 
raise and lower the usual griff spindles in the ordinary manner. 
Fixed to each end of the cross-shaft 8 is an arm 12, 12. The 
outer end of each arm 12 carries one end of a vertical bar 13. The 
upper and lower ends of bars 13 work in guides 14, so that as the 
cross-shaft 8 is by the eccentric 1 and connections, caused to 
oscillate or make a part revolution in first one direction, then the 
other, the vertical bars 13 will be caused to rise and fall, or move 
up and down. The arms 12 are connected with the bars 13 by 
means of pins which are received in slots 22 so as to allow a little 
play at these points. To each vertical lever 13 is fixed by adjust- 
able stud 15 in the slot 16 a bracket 17, in which is a cam groove 
18, and in this groove is received a pin 19 fixed in the swings 20, 
which carry the card or pattern cylinders 21. As the vertical bars 
13, 13 and cam grooves 18 are caused to move up and down, the 
latter, acting on the pin 19, move the swings 20 to and fro, and 
thus give the requisite motion to the pattern cylinders 21. (Ac- 
cepted November 11, 1896). 


VEHICLES, 


13,101. E. Roger, Paris. Motor or Horseless Car- 
riages. (2 Figs.) June 13, 1896.—This invention has for its 
object to automatically stop the motor when the driver either de- 
signedly or accidentally leaves his seat, and consists ina spring 
seat for the conductor connected toa valve or switch controlling 
the supply of motive fluid to the motor or the circuit of the 
igniting device of the gas motor in such manner that when the 
weight of the conductor is on the seat the valve is opened or the 
circuit closed, and when the conductor is off his seat the seat 
rises to close the valve or open the circuit, and that the conductor 
can independently control the motor. Fig. 1 shows a mechanism 
by which the admission valve P, which admits the working fluid 
into the engine, is closed on taking the position P! when the 
driver is no longer seated on the seat 8, and in consequence the 
latter no longer rests on the head A of the rod T jointed to the 
end of the lever formed by the two right-angled arms L, F, oscil- 
laling about the shaft O, on which is also fixed a lever J, at the 
extremity of which is a helical spring R acting in the contrary 
direction to the weaker spring R!, The bent arm F bears against 
a stud @ fitted on the rod C terminating in a manipulating knob 
B and sliding through a socket D in which a hole is bored allow. 





ball bearings L provided at each end. The sleeve K has an in- 
ternal diameter somewhat greater than the external diameter 
of the tube E, so that there is no bearing on the tube except at 
the ball bearings L. On the rear end of the sleeve K is fixed a 
bevel wheel M gearing with a bevel wheel N fixed on the nave 
oi the driving wheel, the tyre T of which runs clear of the sleeve 
K. In order to give clearance when necessary for the bevel 
pinion H, part of the tube D may be indented, as shown in dotted 
ines atd. By means of nuts the ball bearings L, L can be ad- 
justed lengthwise on the frame tube E. (Accepted November 11, 
1896). 


20,339. C. Schmidt, Erfurt, Ge: . Driving and 
Brake Mechanism for Vehicles. (4 /igs.] September 
14, 1896.—The driving wheel consists of a toothed ring tlanda 
rimmed spider ¢2, which are connected together loosely in such a 
manner that the ring ¢! can turn partially around the spider ¢?. 
The crank k is connected by means of the crank axle a with the 
spider ¢2. Screws v, vl fixed in the toothed ring t! project with 
their free ends into guide slots ¢? in the rim of the spider t?. The 
screw v of the toothed ring ¢1 extends through the rim of the 
spider ¢t? and engages therein, with a certain amount of play, and 
its inner end is adapted to abut against the terminal projection h 
of the brake band f. The other end o of the brake band fis con- 
nected to an eye w of the spider t?. The brake disc b is fixed on 
the crank axle bearing. When the cycle is being moved forwards by 





rotating the axle a in the direction of the arrow I, the projecting 
pin portions of the screws v, v! fixed in the toothed ring t!, bear 
against the shoutders 2 of the rim of the spider ¢2 so that the 
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ing a or B! attached to a chain to pass through. The rod C 
is provided underneath with notches which can engage or hook 
into other notches cut in the opening through which this rod 
passes, If the driver falls from his seat, then the first spring R 
reacts on the lever 7 and turns the shaft O, the arm F of which 
forces the pin a forward and moves the rod G in the direction 
of the arrow, when the valve P will assume the position P!, cutting 
off the passage of the working fluid. The notches at the bottom 
of the opening through which the rod C passes and those effected 
at the bottom of this rod, are arranged in such manner as to allow 
the movement of the rod C following the direction of the arrow 
under the preponderant action of the spring R relieved of the 
weight of the driver. In internal combustion engines where the 
gaseous mixture is exploded by an electric spark, the modified 
arrangement shown by Fig. 2 is employed, in which the seat 
weighed down by the driver maintains the continuity of the 
circuit through the spring 7 acting as a contact. The circuit 
is broken when the driver moves from the seat 8, as the spring + 
rises and does not maintain the contact necessary for the passage 
of the electric current. (Accepted November 4, 1896). 


040. H. P. Holt, London. Driving Gear for 
Bicycles. (2 Figs.) October 5, 1896.—This invention relates to 
toothed gear for connecting the pedal axle of a bicycle to the 
driving, so arranged as to avoid the strain on the bearings and 
friction resulting from the tension of the ordinary driving chain. 
For this purpose bevel gear is employed. A is the pedal axle 





working in a bearing B which is connected to the stationary axle 


C of the driving wheel by a tube D on the one side arranged as | 


usual, and by a tube E on the other side inclined more outwards 
towards the rear than usual, and having its rear end attached to 
a bracket F fixed on the axle of the driving wheel. On the pedal 


axle is fixed a bevel wheel G gearing with a bevel pinion H which | is mounted in the hollow base of the lamp. The other arm E of 
is fixed on a sleeve K inclosing the frame tube E and running on | the lever is loaded or urged downwards by the spring acting on D, 


toothed ring ¢1 is carried round by the spider ¢?. But when for 
the purpose of braking, the crank is reversed and pressed in the 
direction of the arrow I I, the ring t! moves forward in consequence 
of the momentum of the cycle, and the spider ¢? remains behind. 
As a result, the projecting pin portions of the screws v, v! move 
away from the shoulders 2 of the rim of the spider ¢?, the projec- 
tion h of the band f moves nearer to the eye w, and the brake 
band / places itself upon and around the brake disc b. This brak- 
ing action, which is more or less powerful according to the amount 
of the counter-pressure applied to the cranks, is transmitted by 
means of the projection h to the driving wheel ¢t!, and from the 
latter, through the medium of the driving chain and the driven 
pinion, to the driving road wheel of the vehicle. (Accepted No- 
vember 11, 1896). 


MISCELLANEOUS, 


20,890. A. Pearsall, Locust Valley, New York, 
U.S.A. Horseshoes. [2 Figs.] September 21, 1896.—The im- 
proved horseshoe comprises three sections A, B, and C. Of these 
three sections, the section A comprises a front or toe portion of 
the shoe, and it is of a segmental contour in plan. The two 
other sections B and C comprise the heel portion of the shoe, and 
they are hinged to the section A by means of pivots E, which 
are preferably riveted, whereby the parts are securely maintained 
in connection with each other, while at the same time the sec- 
tions B and C are adapted for swinging motion, as illustrated in 
Fig. 2. The section A of the shoe is provided with a cross brace 
Al, which preferably forms an integral part of the forward por- 
tion A of the shoe. Attached to this brace by a screw, rivet, or 
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other suitable means a, is a plate spring F of a normal semi- 
elliptical contour. The two ends of this said spring engage re- 
spectively with recesses b and c of the swinging arms or sections 
B and C comprising the heel portion of the shoe. In the opera- 
tion and use of the device, the toe portion A of the shoe will 
first be nailed to the horse’s hoof, the side portions will then be 
pressed towards each other, and also nailed to the hoof, and in- 
asmuch as the act of pressing the two portions together com- 
presses the spring F, the tendency thereof will be to force the 
sections Band C of the shoe apart, whereby the heel of the horse’s 
hoof will be prevented from contracting. (Accepted Noveinber 4, 
1896). 


20,506. J. Tourtel and the Tourtel Gas and General 

ec: Company, Limited, London, and J. 
wich, Surrey. Automatic Appliances 
for Ext’ Lamps. [1 Fig.| September 16, 1896. 
—The wick tubes are surrounded by sleeves A which can be 








} 
| lowered by nieans of a lever B to expose the wicks when the lamp 

is lighted, or can be raised by the lever to extinguish the flames. 
| A rod C passes down a central tube to one arm _D of a lever which 


so that when the lamp is lifted or overturned, the arm E being no 
longer supported descends, pushing up the rod C. The top of this 
rod in that case meeting a crossbar F which connects the two 
sleeves A pushes the sleeves up, causing extinction of the flames. 
In order to allow of the lamp being lifted without causing extinc- 
tion, the rod C is connected by a crosspin H to an external ring K. 
In lifting the lamp the hand is applied in such a manner as to 
keep the ring K down, thereby preventing the rod C from being 
raised. As the rod is not mechanically connected to any part of 
the burner or sleeves, but merely acts upon the sleeves by a 
push, the burner can be removed or otherwise dealt with as if no 
automatic extinguishing appliance were present. (Accepted No- 
vember 4, 1896). 


ey R. F. Sproule, Berkham) Herts. 
ef Colour Stamping Presses. [5 igs.) December 5, 
1895.—This invention relates to stamping presses of the kind in 
which a lower die F! engraved in intaglio is caused to travel under 
a colour brush G and wiper H, and then under an upper or counter 
die D> which is caused by a screw D to descend upon and impress 
with colour, paper or other receptive surface interposed between 
the dies. The screw D of the press is, according to this invention, 
worked from a continuously revolving shaft A. As the shaft A 
revolves, the cam A® through its connections to the pinion C* 
causes the screw D to turn alternately in opposite directions, thus. 
causing the upper die D5 to descend alternately upon the paper or- 
other material placed on the lower die F! giving the impression, 
and to ascend leaving the ray ya piece of material free to be 
removed, and a fresh piece to be placed on Fl. Also the eccentric: 
E causes the barrel cam E? to revolve to and fro, thus causing the 
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table F and the die F! upon it to move alternately to the right to 
receive colour from the brush G, and to the left to have super- 
fluous colour wiped from it by the strip H, and then to bring the 
lower die under the upper die. Furthermore, the cam G5 gives 
the brush G its to-and-fro movement, so as to coat the lower die 
with colour, and the stud F3 causes the reel H3 to revolve step by 
step, so as to bring fresh portions of the strip H to wipe the die. 
In order to vary the force of the impression there is mounted upon 
the screw crosshead D2 a right 7 left hand screwed spindle D*- 
which passes through threaded holes in the balls D4, By turning 
the screw spindle D? in one direction or the other, the balls D+ 
can be moved simultaneously and equally towards or away from 
the axis of the screw, thus giving less or greater force to the im- 
pression of the die. (Accepted November 4, 1896). 


22,132, H. L. Doulton and R. Meld: London. 
Process and Apparatus for Purifying Water. (2 
Figs.) November 20, 1895.—This invention relates toan improved 
process of purifying water, an important feature of which is that 
micro-organisms contained in the water are destroyed. To the 
water to be purified is added‘a suitable quantity of some soluble 
substance having the power of oxidising organic matter, such as 
the various permanganates and manganates. The inventors have 
found that impure drinking water is purified by exposing it to 
the action of an excessively minute proportion of a permanganate, 
and then aiding and igri | such action by contact with and 
passage through porous earthenware and coarsely granulated 
vegetable or other charcoal. The figure illustrates the arrange- 
ment of filter which the inventors prefer to use. At the bottom of 
the upper vessel @ is a porous slab b supporting a filter bed c, pre- 





ferably of iron oxide, above which isa perforated slab d supporting 
the chamber e containing the reagents (suitable soluble perman- 
ganates). This chamber is perforated at f, and has an air pipe g 
leading up from its top ; it is surrounded by the cone hk. When 
water is poured into the vessel a some of it flows through the per- 
forations f and rises in the pipe g,in which the water level is 
always the same as in the vessel a. The water thus entering the 
chamber e mixes with the saturated solution of the reagent in it, 
and when the water level in the vessel a falls, some of the solution 
flows out through the perforations f and mixes with the unfiltered 
water, the two passing together to the filter c. This filter arrests 
the reagent, and the filtered water passes through the slab ) and 
hole j, to the second filter bed k, which is preferably of vegetable 
charcoal, in which it remains until drawn oft by the tap/. (Accepted 
November 4, 1896). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the- 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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MODERN THEATRE STAGES. 
No. XXITI. 
By Epwin O. Sacus, Architect. 
THe Court THEATRE AT BERLIN. 

In treating of the hydraulic stage, I have laid 
stress on the fact that the two leading principles of 
construction adopted are those better known by the 
names of the ‘‘direct ram” system and the so-called 
‘‘crane” system. In the ‘‘Asphaleia” system 
adopted at Buda-Pesth, at Halle, at Prague, and at 
Chicago, the direct ram system was used, and in 
pointing out the advantages and disadvantages of 
this system, I was particular to explain how un- 
practical it was to have so much space taken up by 
the vertical hydraulic ram, or rather, sets of rams. 
It will be remembered that the principal ‘‘ bridges” 
in the ‘‘Asphaleia” system were supported by 
three rams, one placed in the centre and one on 
either side. In the ‘‘ Hofburg” Theatre at Vienna 
—the stage of which has been the subject of the 
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three preceding articles—the ‘‘crane” system was 
employed, and all ‘‘ bridges” and ‘‘traps” were 
worked by wires from hydraulic rams placed at the 
side of the stage cellar, and there was, hence, no 
part of the ‘‘ under machinery,” situated below that 
part of the stage floor which is visible to the 
audience, blocked by uprights. In the example 
under consideration in this article a curious. com- 
bination of the system adopted in the ‘‘Asphaleia ” 
stages and that adopted at the ‘‘ Hofburg” will be 
found, for whilst the ‘‘ bridges” proper are prin- 
cipally supported by one vertical and central 
hydraulic ram, either end of the long slab which 
forms this ‘‘ bridge” is worked by cables. As re- 
gards the authorship of this combination, I should 
add that whilst the ‘‘ Asphaleia ” system was, as I 
have already explained, the outcome of. the com- 
bined efforts of the members of the so-called 
‘** Asphaleia Syndicate,” and whilst the system 
adopted at Vienna was primarily due to the efforts 
of Herr Brettschneider, the system which will be 


the subject of this chapter was designed and 
patented by Herr Fritz Brandt, the engineer-in- 
chief to the Court playhouses at Berlin. Further 
I would add that this system was adopted at the 
so-called Court Theatre already as far back as 1888, 
and there are several other theatres in Germany for 
which Mr. Brandt has designed the stages on these 
lines. 

Prior to describing the stage under consideration 
in this article, I would give the views of Herr 
Brandt, as expressed in the patent specification 
which he published on November 9, 1887, and in a 
paper he very kindly wrote for me on the sub- 
ject last year. I would, however, also call atten- 
tion to a publication by Messrs. A.:Heidemann and 
E. Kasch, of Berlin, who have been at some pains 
to describe the installation at the -Berlin Court 
Theatre, for which they acted as_ architects 
under the supervision of the Court Surveyor of 
Public Works. . Though the last-named publica- 
tion primarily describes the difficulties encountered 
by the architects in constructing the stage in so old 
and defective a building as the Court Theatre at 
Berlin, there is much that also refers to the system 
adopted. One would, in fact, from this description 
almost be led to expect that Messrs. Kasch and 
Heidemann solely were responsible for the design 
and execution of the stage, but, of course, Herr 
Brandt was the designer. The diagrams pre- 
sented with this article, I would note, have been 
prepared from the working drawings of the stage, 
kindly lent me by Herr Brandt, and I take the 
opportunity of here expressing my indebtedness for 
the great facilities he has not only offered me in 
connection with this article, but in the general pre- 
paration of this series. 

Herr Brandt’s patent simply bears the title of 
‘* Hydraulic Traps for Theatres,” whilst the paper 
he has prepared is headed ‘‘ Brandt’s System of 
Stage Mechanism.” The publication I referred to 
has the title, ‘‘The Reconstruction of the Stage 
at the Court Theatre at Berlin.” 

The patent specification simply describes the 
‘*trap” or ‘‘ bridge” worked by Brandt’s system of 
the combined hydraulic ram and cables. Fig. 265, 
on page 36, shows the illustration in the specifica- 
tion, and from it will be plainly seen how the central 
ram and the cable work are cleverly connected in 
such a manner that there must be rigidity in the slab, 
practically held at five points, hung from four and 
supported by one. It will easily be understood how 
this ‘‘ trap” or ‘‘ bridge,” which in itself is little 
else than a lift, can be applied any number of times 
for the purpose of the stage... The plan which sup- 
plements the specification shows four bridges of this 
description in four ‘‘ coulissengassen ” (Fig. 267). 
The slab itself, it will be seen, is composed of light 
iron framework with a wood floor. The lift can be 
moved from just above cellar level past the ‘‘ mez- 
zanine” to stage-floor level, and vice versa, and 
hence the slab can be sunk to a considerable depth. 
The cables are worked from ordinary pulleys, and 
the guides are of quite ordinary description. _The 
opening in the bridge or trap can be made in the 
stage floor on any of the recognised principles of 
‘*slider” or otherwise. Of course the “‘ trap” can 
be worked from any one lever, and this léver can be 
placed wherever convenient, either on the stage 
floor or elsewhere. I would add that any lift or 
bridge of this pattern can be introduced to any 
existing stage, and it is equally applicable to a 
wooden stage as to an iron stage. If I remember 
rightly, this ‘‘ trap ” was actually first tried with an 
old wooden stage for a very considerable period. 

It will be remembered that when speaking of the 
‘* Asphaleia”” system, and again of the design 
adopted in the ‘‘ Hofburg” Theatre, I pointed out 
that I considered the programme of the ‘‘ Aspha- 
leia ” Syndicate was too extreme, and that for 
practical purposes a modification in the principles 
of radical reform would be advisable. My com- 
ments particularly referred to the dangers of work- 
ing the whole of the top machinery by hydraulic 
power and from one point. Herr Brandt, in de- 
scribing his system, particularly directs attention 
to the fact that he has only adopted hydraulics in 
the ‘‘ under machinery,” and has left the whole of 
the ‘‘top machinery” to be worked by manual 
labour and counterweights. Though worked by 
manual labour, the whole of the ‘‘ top machinery ” 
has been so arranged that whilst, as a rule, any one 
single part is worked separately, any two or more 
can by a simple arrangement be connected and 
worked simultaneously from one point. The same 





arrangement refers to the ‘‘ under machinery,” for 
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Herr Brandt’s system allows each ‘‘ bridge” to be 
worked individually for ordinary use, whilst for 
special effect the whole or any part of these bridges 
can be regulated together. 

It is interesting to note how Herr Brandt divides 
the paper he prepared on his system into sections ; 
he commences with the general system of his stage, 
and then follows with the ‘‘top machinery,” ‘‘bat- 
tens,” the ‘‘panoramadrums,” the ‘‘gas battens,” and 
other minor sections of the appliances above stage- 
floor level ; he then continues with the ‘‘ under 
machinery,” which he does not divide into sub- 
sections, and lastly he speaks of the stage floor, 
with its divisions into ‘‘ traps” and ‘‘ sliders,” the 
‘*chariot slits,” &c. This division, to a certain 
extent, speaks of Herr Brandt’s idea that ‘‘ top 
machinery ” takes the leading place in stage design, 
then the ‘‘ under machinery,” and lastly the stage 
floor. This division also seems to speak of the 
fact that the plan of the stage floor does not 
predominate the design. As a matter of fact the 
stage floor of any of his theatres is, however, very 
systematically laid out, and in no way shows evi- 
dence of having been given a secondary position in 
relation to the ‘‘top” or ‘‘under machinery.” 
Perhaps it would be better to assume that Herr 
Brandt gives the three parts of his design equal 
attention, and that he only revolts against the very 
conservative manner in which all too great a prece- 
dence is given to the systematic division of the 
stage floor without any consideration of other parts 
of the design. There is no doubt about it that the 
absolutely rigid and symmetrical lines of the stage 
floor divisions in old English theatres, and old Con- 
tinental theatres, are quite unnecessary; and that 
though for purposes of perspective the distance 
between the different sets of ‘‘ chariot slits ” should 
not, even on a modern stage, vary too greatly, 
there is no definite reason why ‘ chariot slits,” 
‘* traps,” &c., should always be worked in regular 
sequence. 

On reading Herr Brandt’s description of his 
system for the ‘‘ top machinery,” as far as the main 
skeleton is concerned, there is but little new, ex- 
cepting, perhaps, that he mentions among the 
various sections he comprises certain extra ‘fly 
galleries ” of but small width, which are not in- 
tended as ‘fly galleries” proper, but simply for 
purposes of convenience : either for examination of 
the counterweights, their guides, their framework, 
&ec., or the working of any special limelight or 
other illuminant where a particular effect is to be 
obtained in the lighting. He summarises his 
description by saying the skeleton of the ‘‘ top 
machinery” comprises a ‘‘gridiron,” ‘‘fly galleries,” 
with ‘‘connecting bridges,” ‘‘ minor fly galleries,” 
all to be constructed of iron or steel, but to have 
board floors ; and, if I remember rightly, he is par- 
ticularly in favour of oak as a material for this 
flooring. He adds that not sufficient care can be 
taken to give the means of easy intercommunica- 
tion between the various levels of the stage and 
the ‘‘ gridiron” by easy-going staircases, lifts, &c. 

Referring to that part of the ‘‘ top machinery ” 
which cannot be considered the skeleton, Herr 
Brandt speaks of the roping being entirely replaced 
by wire cables, excepting only where cords of large 
diameter are adopted for the purposes of easier 
handling of the appliances. He speaks of iron pipe 
for his ‘* battens,” and in mentioning the counter- 
weights says that there is no necessity for them to 
run from top to bottom of the stage, but that by a 
simple system of pulleys the same results can be 
obtained with a but’ small vertical dimension. 
Speaking of the ‘‘ battens,” he specially recom- 
mends several strong ‘* battens,” known as ‘‘girder 
battens,” besides those to which the scenery is 
fixed ; these can be used for heavy work, such as 
lifting groups of angels, &c. A so-called girder 
batten of this description is shown on the section, 
Fig. 274, page 37. 

Of minor appliances I would only note that 
Herr Brandt, like all stage engineers, has his 
own patent appliances for obtaining the effect 
of “flying;” whilst of other matter IT find 
that Herr Brandt is particularly anxious that the 
cables and counterweights of the top machinery 
should be systematically arranged, so that they 
can be easily found—even in the dark—by simply 
counting. According to this arrangement, he 
would first always have—as seen from the audi- 
torium—the wires for the gas battens, next the 
wires for the large girder batten, next the wires 
for the back cloths, next for the ‘‘softits,” ‘‘ bor- 
ders,” &c., and, lastly, for any special appliances 








or for the so-called gauze curtains, which, when 
used, give distance to the optical effect. In all 
cases, Herr Brandt’s working side is opposite the 
counterweight side. Particular attention is called 
to the necessity of having ample protection against 
counterweights either breaking away or getting 
out of position. 

As regards outlines of the ‘‘under machinery,” 
which Herr Brandt describes at considerable length 
in his paper, I hold that there is but little that calls 
for comment in this article, owing to the frequent 
mention of the principles of stage construction as 
adopted in Germany. I would, however, say that | 
Herr Brandt, besides working the whole of the 
‘chariots ” from the “first mezzanine,” would also 
work the whole of his ‘‘ traps” and ‘‘ bridges ” from 
this level, and hence places the whole of his levers, 
&c., here; he also places everything for working 
his ‘‘sliders,” ‘‘sloats,” &c., at this level. Herr 
Brandt attaches much importance to the facilities 
which should be given for rapid intercommunication 
between the two sides of the stage, the back and 
the front, and its various levels below the stage 
floor. 

Great stress is laid also in the paper on the 








Fig. 266 


opening in his floor so large as to necessitate the 
entire absence of supports from that part of the 
floor which is visible to the audience ; whilst the 
possibility should be given without weakening 
the floor. In the ‘‘ Hofburg” stage it will be re- 
membered that the whole of the floor is practically 
comprised of ‘“‘ traps” or ‘‘ bridges” placed next 
to one another, and if the whole is sunk one enor- 
mous well is obtainable. As shown in the ‘‘diagram ” 
of the patent specification (see Figs. 265 and 266), 
Herr Brandt further prefers two or more movable 
intermediate supports for the joists to the width of 
any one bridge ; he does (to be explicit distinctly) 
not like his stage to suffer in rigidity for the few 
rare occasions that large wells are required. As 
regards the actual working of the ‘‘ bridges,” Herr 
Brandt seems to favour means to obtain a partly 
automatic action, so that reliance on the memory of 
his artificers is not essential where the lives of 


‘artistes are concerned. As regards the ‘‘ chariots,” 


he is particular to have one so-called ‘‘ freifahrt” 
to every ‘‘ coulissengasse.” 

In describing the ‘‘ Hofburg” Theatre I pointed 
out the want of purpose to end, due to the exces- 
sive elaboration of the stage machinery as compared 
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necessity of safety for the artistes, as far as acci- 
dents in connection with the ‘‘ traps,” ‘‘ sliders,” 
&c., are concerned. He is most particular that in 
working any ‘“‘trap” or ‘‘ slider” it should only be 
possible to do this when it is apparent to those 
below that the surface is free to fall, whilst those 
above have been duly warned that the section of 
the floor will be lowered. The hinged ‘‘slider” 
will be found in Herr Brandt’s system, and here we 
find an interesting reason for the application of 
butts to open a section of the floor quickly. Herr 
Brandt points out that it is essential to have ready 
means of intercommunication by means of voice, 
&c., between the stage floor level and the first 
‘**mezzanine ” on many occasions, and he prefers 
the quick opening of a hatch—if I may call it so— 
on the side of the stage, from which he may com- 
municate with his men to any system of speaking 
tubes, lamp signals, or any other known methods of 
giving directions. 

As regards the stage floor and the ‘‘ under machi- 
nery,” particular emphasis is laid by Herr Brandt 
on the advisability of everything in the skeleton or 
framework of the stage being in iron or steel, whilst 
all flooring should be of wood. He argues that if 
the latter material is not employed the resonance 
becomes too great, and makes acting most difficult 
on the stage. Herr Brandt also prefers to see his 
stage supported by a possible large number of 
points in such a manner that the majority of the 
uprights are easily movable, for, as he argues, it is 


with the requirements of the management. The 
‘* Hofburg” Theatre is renowned for ‘‘ chamber 
plays,” and it is but seldom that great spectacular 
effects are required, and yet rarer to find the 
elaborate appliances fully made use of. In the 
Berlin Court Theatre the circumstances are some- 
what different. In the first place, this institution 
is perhaps more reputed for its spectacular and 
patriotic plays than for the chamber play ; grand 
drama generally fills the bill. Comparatively speak- 
ing, the whole of the appliances have also cost but 
little money compared with those of the ‘‘ Hof- 
burg” stage ; they are by no means so elaborate, 
and, though of fair finish, cannot in any way rival 
the elegance shown in the construction at Vienna. 
The adoption of hydraulic power is also limited to 
the few ‘“‘traps” and ‘bridges ;” and though in 
every respect a modern iron stage, fully equipped 
for extensive work, it cannot compare with the 
= hydraulic installations such as we find at Buda- 
esth, Chicago, and Vienna. 

Early in these articles I remarked that the move- 
ment for stage reform did not, in Germany, only 
affect new theatre buildings in which the wooden 
stage had reigned. In the Berlin Court Playhouse 
we have an example of this kind, for this building 
is one of Schinkel’s most noted monuments, built as 
far back as 1821, and equipped with the most 
cumbersome wood appliances of that date—more 
cumbersome than perhaps in ordinary, owing to the 
fact that the size of the stage required the balks of 
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of course, been done from time to time to improve 
the stage between 1821 and 1888, but no manner of 
makeshifts could prevent the stage from being one 
of the most dangerous pieces of wood construction 
to be found in Europe. Visiting the building in 1887, 
I was struck by the unusually rotten state of the 
timbers, which were as dry as tinder, and had also 
suffered from the various attempts to impregnate 
them and make them uninflammable. The plan of 
the Court Theatre as such, and its stage, had long 
been an outrage to the precautionary measures so 
stringently enforced on private theatres through- 
out Prussia, since the great theatre fire at Vienna 
in 1881. The reconstruction of this stage was quite 
as much due to the want of safety as the necessity 
of improving the facilities for mounting the plays. 
I am pleased to say the result of the reconstruction 
has in every way been satisfactory, and that the 
example of those in authority has also been fre- 
quently followed in other important playhouses, of 
historical importance but badly equipped. 

The financial aspect, I should add, is as follows : 
The total cost for the stage machinery fixed, but 
exclusive of the attendance of other trades, was 
360,000 marks, or about 18,0001., of which 100,000 
marks, or about 50001., were expended on the hy- 
draulic installation proper. The work was done 
without material interruption to the season at this 
theatre between the years 1888 and 1890, primarily 
in the summer months, July and August, when the 
institution is regularly closed. The fact that night 
shifts of artificers had to work on the stage to facili- 
tate its rapid completion materially increased the 
cost. Of course; the reconstruction had to be done 
in sections, and it is noticeable that first the 
‘under machinery ” and then the ‘‘top machinery” 
was put in hand. Contemporary with the recon- 
struction of the stage, no less than 170,000 marks, 
or 85001., were expended on improvements of the 
back of the house, and soon after a further large 
sum of money was spent in improving the audi- 
torium, its staircases and foyers; so that, altogether, 
there has been a very considerable outlay on the 
building. I would also add that, unfortunately, the 
reconstruction of the stage was connected with a 
sad calamity : the scaffold, which was erected when 
the gridiron had to be fixed, collapsing and causing 
several fatalities. 

What improvements a modern stage brings about 
in the working of a theatre will easily be gauged by 
the fact that whilst on the old stage of the Berlin 
Theatre only 13 ‘‘ back cloths” could be hung and 
80 wings placed, the new numbers are respec- 
tively 34 and 216. The amount of space gained by 
substituting iron for the large wood sections has 
been most material ; and last, not least, the new 
stage is not only safe from a fireman’s point of view, 
but also healthier ; for there is no doubt that old 
timber, and what is more, wood that has frequently 
been impregnated with chemicals, is a source of 
great danger to the health of the artistes. I think 
it can be proved that many of the throat diseases 
contracted by employés are due to the use of wood, 
and more particularly of the impregnated wood. 

In describing the installation at the Berlin Court 
Theatre, I would first point out that, besides adopt- 
ing iron in the construction, safety from fire is 
materially increased by the careful manner in which 
all woodwork employed for stage flooring, &c., has 
been well planed, rebated and jointed, by which 
means, as is well known, inflammability is greatly 
decreased. Where there has been any possibility 
of doing so, the underside of the woodwork has also 
been covered with asbestos paint. In a theatre 
where so much care has been taken to minimise the 
risk of inflammability it, however, seems..curious 
that the whole of the moulds of the counterweights, 
which run all up the side of the stage, are of wood ; 
whilst simply iron gratings or wire netting would 
equally well have fulfilled the purpose, and would 
certainly greatly have lessened the amount of wood- 
work on the premises. I am, however, given to 
understand that the woodwork here is only provi- 
sional, and that its position on the stage is only due 
to the extraordinary rapidity with which the works 
were carried out, thus preventing the necessary 
grids being made. 

On referring to the plans and sections illustrating 
this article (see Figs. 269 to 272 on pages 38 and 39), 
I would, in the first place, call attention to Fig. 269, 
half of which shows the stage floor as seen from the 
top, and half as seen with the floor removed. 
The half showing the stage floor from the top 
describes fully its division, whilst the other half 
shows how the joists are run to support it. 


The main dimensions of the stage are 21 metres 
depth to 26 metres width. The division of the floor 
is such as to allow the sequence of six ‘‘coulissen- 
gassen” proper—a narrow ‘‘ coulissengasse ” at the 
front, and a broad one at the back. The depth of 
each ‘‘coulissengasse” averages 2.5 metres. It 
appears that particular care has been given in this 
case to the division of the stage floor ; and the so- 
called ‘‘ metric system,” which means that the 
“bridges” are divided up into a series of slabs, 
each 1 metre square, has been applied. The 
width of the ‘‘bridges” proper, or the so-called 
movable part of the stage, is 12 metres, so that it 
will be seen that there will be 7 metres on either 
side available for the working of the stage. Each 
sequence comprises a ‘‘ chariot slit,” followed by a 
“trap,” again a ‘‘chariot slit,” a ‘‘slider,” and 
another ‘chariot slit,” so that between each two 
sequences two ‘‘ chariot slits ” adjoin. The ‘‘chariot 
slits’ shown are all so-called ‘‘freifahrten,” which 
run right across the stage. I did not notice any 
ordinary chariot slit which only runs a short dis- 
tance. The front ‘‘ coulissengasse ” does not show 
any opening in the stage floor, whilst the deep 
‘*coulissengasse ” at the back is divided into two 
lines of traps or movable coverings, which are 
primarily used for moving the scenery on and off 
the stage. 

As will be seen from the longitudinal section, Fig. 
273, page 39, there is a lift in connection with this 
furthermost ‘‘ coulissengasse ;” and the planning 
of the ‘‘ under machinery ” is such that there are 
sets of racks running right through from stage 
floor to cellar level, for taking about 300 cloths 
rolled up. As regards the so-called metric system, 
I should perhaps add that its application generally 
infers that the same horizontal dimensions are taken 
for all levels, from ‘‘ cellar” to ‘‘ gridiron,” in such 
a manner that any slab or board on the one level 
will be directly over a similar board on the other 
level below, and any rope or cable dropped through 
any slit or opening—say in a ‘‘ fly gallery ”—would 
be able to drop vertically right through to the 
cellar, as the necessary slits would be forthcoming 
in the other levels. In connection with Herr 
Brandt’s stage, I take the opportunity of pointing 
out that the first ‘‘ coulissengasse” in his stages is 
always called a ‘‘ nulgasse,” which would—literally 
translated—mean ‘‘ wing No. 0.” The enumera- 
tion of the other ‘‘coulissengassen” is numbers 
1, 2, 3, &c., as seen from the auditorium and up 
the stage. 

As regards the dimensions of the individual sec- 
tions in the stage floor and ‘‘ under machinery,” 
the ‘‘bridges” proper measure 12 metres by 
1 metre ; the openings for the ‘sliders’ measure 
16 metres by 0.36 metre, and the ‘‘freifahrten ’ 
have a length of 22 metres. The gradient of the 
stage floor is 1 in 20, and the thickness of the stage 
floor is 0.04 metre in two thicknesses of boarding. 

It is not my intention to here enter into detail 
as to the actual mechanical contrivances adopted 
by Herr Brandt ; but I would only point out that 
particular care has been given to all minor matters, 
more especially in respect to the practicability of 
all levers, screws, &c., for opening up any section 
of the stage floor. The main divisions of the 
‘funder machinery” are ‘‘cellar level,” ‘first 
mezzanine,” and ‘‘second mezzanine,” the ‘first 
mezzanine” sloping to the same gradient as the 
stage floor, and having a head room of 2.35 metres. 
The total height from stage-floor level at curtain 
line to cellar level is 7 metres. 

As will be seen from the section, all the ‘‘ bridges” 
are worked on the same principle, and the diagram 
has been so drawn as to show these ‘‘ bridges” in 
different positions. As I have already pointed out, 
in explaining Herr Brandt’s system, there is a par- 
ticular advantage in being able to lower each 
‘*bridge” nearly to ‘‘cellar” level. Further, as 
in other Continental stages, the actual ‘‘ chariot 
carriage ” runs on tram lines on the “ first mezza- 
nine.” The whole of the hydraulic gear, as will be 
seen from the transverse section, is placed at one 
side of the stage at ‘‘cellar” level, and the hy- 
draulic pipeage runs on the ‘‘cellar” floor. The 
diagrams clearly show that the ‘‘ under machinery ” 
is, comparatively speaking, roomy. The stage 
floor in this case, it will be remarked, is supported 
by a sequence of six uprights, which carry the 
principal transverse joists, and of the six the two 
central ones are movable, their arrangement being 
as shown in Fig. 265, page 36. 





floor below and in section ; it will be observed that 
there are three principal ‘‘fly galleries ” of consider- 
able width, and two ‘‘ minor galleries,” according 
to Herr Brandt’s system. The “gridiron” and the 
three principal ‘‘ galleries ” are supported by strong 
uprights which have their footings in the cellar. 
There are three pairs of these uprights, and they 
practically carry the major portion of the weight of 
the whole of the appliances above stage Pen, at 
It will be ohaebeae e that the top ‘fly gallery ” is 
only about 6 ft. below the “gridiron,” and that 
there isa system of flying bridges. 

I have already referred to the ‘‘ battens ” which 
Herr Brandt favours, and in speaking of his ‘‘girder 
battens,” I would point out that the girder work is 
a wooden framework. As already explained, the 
whole of the ‘‘upper machinery,” the whole of 
the ‘‘ battens,” and the special appliances, are 
worked by a system of counterweights and by 
manual labour, and the sections clearly show how 
the counterweights are placed, and what system of 
pulleys has been adopted. The ‘‘gas battens,” it 
will be seen, are held at six points, and likewise the 
ordinary ‘‘battens,” whilst the large ‘‘ girder 
battens ” are only hung at either end. The pulleys 
for the gas battens are on the “ flying bridges” of 
the top gallery, whilst the pulleys for the ordinary 
battens and the large girder battens are well above 
the ‘‘gridiron floor.” The flying apparatus has 
been applied below the ‘“‘gridiron” floor, and its 
principal rail has a length of nearly 20 metres. It 
1s particularly observable what ample space there is 
on the gridiron for working and regulating all cables 
at use, with ample head-room for the scene-shifters 
and other employés. It is further observable that 
the whole of the top machinery is well lighted from 
side windows : a feature of considerable importance 
as regards the cleanliness and efticiency of the 
appliances. 

For the water power for the hydraulic machi- 
nery there are two principal reservoirs at grid- 
iron level ; the main leading to these reservoirs 
has a diameter of 150 millimetres. This part of 
the installation shows no feature of particular 
interest, but in finish it is of unusual excellence for 
German work. 

Taken as a whole, it will be seen that Herr 
Brandt’s system, which I have termed a combina- 
tion of the ‘‘ Asphaleia” and ‘‘ Hofburg” systems 
modified for practical purposes, is of very consider- 
able merit ; and it is my pleasurable duty to say that 
I have also found the working of this stage exceed- 
ingly practical and economical. I had particular 
opportunities for watching the working of this stage 
for a prolonged period at irregular and regular 
intervals of over a year. 

In the next article I shall continue to give parti- 
culars of work:by Herr Brandt. 








SUBWAY AND CABLE 
TRACTION. 
(Continued from page 697 of vol. lait. ) 

Havrne illustrated the tunnel, the buildings, and 
the boiler installation of the Glasgow Subway, we 
turn now to the cable machinery, which, after all, is 
the most interesting feature of the work, as it em- 
bodies the latest practice. We give on our two-page 
plate the general arrangement of the machinery, and 
on page 50 are reproduced two photographic views 
which suggest the magnitude of the job, and the 
character of the engine-house. As in our future 
issues all details will be illustrated, a general descrip- 
tion will suffice for the present. This machinery, 
like the buildings, was designed by Mr. D. H. 
Morton, and the engines were constructed by 
Messrs. Yates and Thom, Blackburn. 

The two engines provided are each of 1500 indi- 
cated horse-power, and one of these is capable of 
meeting all: requirements, present and prospective. 
Both engines can, however, be coupled up together, 
if necessary. The cable runs only 18 hours per 
day, so that six hours are available each night in 
which to inspect and repair any little defect. More- 
over, the machinery is all massive in character, the 
shafting ranging from 21 in. to 17 in. in diameter, 
with bearings 32 in. and 30 in. long. The cables 
and cable driving gear are not in duplicate, but 
either engine may drive any or both of the cables. 
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Speaking of the ‘top machinery,” its plan coin- | by gear from the first, or as an “idler. 
cides in every way with the division of the stage} vantage claimed for the modern method is that it 


Both cable drums are driven from the main engine 
by ropes, as is now usual in the States, instead of 
one or both being driven by gearing, or the second 
” The ad- 
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THE STAGE OF THE COURT THEATRE AT BERLIN. 
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(For Description, see Page 35.) 
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obviates gearing, which has a tendency to be noisy, 
and that it provides an elastic medium between 
driver and drivers. 

The engines are placed 77 ft. 6 in. apart, and 
work independent crankshafts, which are 19 in. in 
diameter and 21 in. in the middle of the body. 
There is a built-up flywheel for each engine, 25 ft. 
in diameter and 50 tons in weight. The straight 
shaft between the crankshafts of the engines is 
18 in. in diameter, 20 in. at swells, and 49 ft. 6 in. 
long, made in two lengths, with disc couplings, 
48 in. in diameter, as shown on Fig. 101. The 
bearings for the crankshaft are 32 in., and for the 
straight shaft 30 in., in length. The rope pulley in 
each case is 13 ft. 9 in. in diameter, arranged for 
26 2-in. Hart’s Lambeth cotton ropes. These pulleys 
are loose on the shaft, and are brought into action 
by the Weston multi-plate friction clutches, engaged 
or disengaged by means of the lever shown on Fig. 
101, assisted by a geared rack pinion and hand- 
wheel shown on Fig. 99, and on the engraving, 
Fig. 102, on page 50. Each clutch is capable of 
transmitting 1000 horse-power at the maximum 
speed of 55 revolutions per minute. 

The main cylinders, it should be stated, are 42 in. 
in diameter by 6 ft. stroke. To shorten the eccen- 
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tric rods operating the Corliss valves, gearing is 
introduced, as shown. The main shaft may be 
turned to give the cable a speed of 2 to 3 miles an 
hour, through double spur gearing, by a vertical 
auxiliary or barring engine, having two cylinders 
14 in. in diameter by 18 in. stroke, placed in the 
centre, as shown on the two-page plate and in Fig. 
102, on page 50. 

The rope drums on the main shafting drive four 
built-up drums 25 ft. in diameter, two keyed to 
each cable driving shaft, as shown on the plan, 
Fig. 101. Each pair has 15 and 11 grooves respec- 
tively. The shafts are 12 ft. 6 in. long, with bear- 
ings 30 in. long. The diameter in the bearings 
and the overhang end, where the cable drum 
proper is keyed, is 17 in., and at the stud ends 
beyond the drum 14 in., while in the body it is 
18 in., and it swells to 20 in. for the rope drum. 

Instead of the o or Y drives which are used 
in large installations in this country, Mr. Morton 
has adopted two cable drums with six grooves in 
each, ‘‘wrapping” the cable three, four, or five 
times round each to insure the friction necessary 
to obviate slip. This drive is now universal in the 
States, except in a few cases ‘‘out west,” where 
the o or V drive may still be seen. These cable 


drums are 14 ft. effective diameter, and are perhaps 
best shown on the engraving, Fig. 103, on page 
50, where the drums with the steel rope are shown 
coupled, in front of the 25- ft. driving pulleys. 
A notable feature of these cable drums is the 
adoption of the Walker differential groove rings. 
The disadvantage of the ‘‘wrapping” system was 
the irregularity of wear in the grooves, the first 
grooves receiving the incoming rope taking by far 
the greater proportion of the stress. It will be 
obvious that after extreme wear has taken place, 
making considerable difference in the circumference 
in the several grooves, the cable must either stretch 
at each revolution of the drum or slip forward on 
the small grooves, accelerating the rate of wear, 
both of the groove and of the cable. The Walker 
drum obviates this. The wheel is cast with a 
smooth periphery, only one flange forming a part 
of the casting; the other flange is subsequently 
bolted en. Each of the six groove ridges between 
the two flanges is made separately, and slipped 
over the periphery successively, the loose flange 
being bolted on, tightening the groove rings as 
required. Thus the grooves may be frequently 
and expeditiously changed to make the wearing 





uniform, or they may be replaced. The groove 














U 
2 
pd 
es 
fx) 
Z 
O 
Za 
fz) 


(‘eg abog aas ‘uoudrwosaqy 10,7) 


Jan. 8, 1897. | 








NITHHA LV FULVAHL LYnoo AHL ao HOVIS AHL 





40 


ENGINEERING. 





[Jan. 8, 1897. 








rings are practically loose on the periphery or 
saddle of the drum, and their contacts are lubri- 
cated. Immediately the first or any ring attempts 
to do more than its share of work, it slips and 
transfers the duty to its neighbour, very much 
as with an ordinary set of sheave blocks. The 
stress is thus distributed through the section of 


cable in contact with the grooves, wear is made 
uniform, and the groove rings do not require altera- 
tion or adjustment for years. On existing roads 


the introduction of the loose rings has invariably 
been followed by a marked reduction in the cable 
account. The drum itself is made in halves, parted 
horizontally as shown. 

The coupling bars or struts shown on the en- 
graving are of cast iron, and are intended to take 
up part of the stress caused by the ‘‘ wrapping”’ of 
the cables round the drum. The strut, it will be 
noticed, has provision for adjustment, and generally 
the arrangement gives the advantages of an out- 
side bearing to the shafts without attendant incon- 
veniences. 

The tension run is 193 ft. long, and guide sheaves 
are provided above and below, the latter down in 
the pit shown on the engraving, Fig. 103. There 
are two such sheaves, 14 ft. in diameter, as shown 
on Figs. 100 and 101, while 5 ft. carrier sheaves 
are provided on brackets in the tension run for 
carrying the sheave. Upton’s tension system is 
adopted. This we shall describe in detail later ; 
but here it may be said that, instead of the ordinary 
drop weight being used to pull the carriage away 
from the cable drums, the gear (as we have already 
incidentally mentioned in a previous article) con- 
sists of a series of links and weights, the effective 
value of the weight varying with the angularity of 
the links, a greater pull on the cable being met by 
a resistance augmenting in inverse ratio to the sine 
of the angle made by the links. The carriage itself 
has a 14 ft. cable guide sheave, with 27 in. diameter 
track wheels. There is a double-geared crab and 
windlass, with handles and whipping drum to drive 
from the main gudgeon. The grooved drum, to 
take the back tension tail ropes, is 4 ft. 6 in. in 
diameter. The tension links are 10 ft. long, with 
four-wheeled carriages, but we will illustrate the 
arrangement fully in due course. The diverting 
sheaves, two in each tunnel, are 12 ft. in diameter, 
and three types of sheaves for carrying the cable 
on the track—a vertical sheave for use on straight 
track and curves up to 10,000 ft. radius; an 
inclined sheave, capable of adjustment from 30 to 
60 deg. from the vertical, used principally for 
curves ; anda horizontal sheave for all sharp curves. 
The quickest is 660 ft. radius. These sheaves we 
shall illustrate later, when also we shall give sections 
of the rope. 

Meanwhile, reference may be made to the 
auxiliary machinery, as shown on the general 
drawings reproduced on our two-page plate. We 
have already mentioned the main barring engine, 
the shaft of which is 61 ft. long over all, is 7} in. in 
diameter in the middle, and 5 in. at the ends. The 
first spur gearing is 3} in. in pitch, the wheels 
having 9 in. face; the main spur gear for turning 
the main shafting is of 5 in. pitch, with 10 in. 
face. Close to each flywheel, and driven from the 
5-in. ends of the long shaft above referred to, is a 
set of barring gear whereby either engine can be 
turned to any position for coupling up or repairs, 
while the other engine or main shafting are at 
work. There are two cable storage drums, situated 
as shown, at the south end of the power house. 
The dimensions are given on Fig. 101, and these 
have been determined for a cable weighing 57 tons, 
while the bearings, cast iron, hollow gudgeons, are 
16 in. in diameter. Here it may be said that the 
cable to be stored is taken from the railway truck 
from the siding considerably further south, passed 
over the roof of the boiler house, and through a 
hatch in the roof of the power house, immediately 
above the storage drums. This has proved a very 
convenient arrangement. The storage drums are 
driven by a single cylinder engine, 12 in. by 14 in. 
stroke, with flywheel and link reversing motion. 
There is a spur gear pinion on the end of the crank- 
shaft, and two intermediate shafts, the first to keep 
the engine and gearing out of the fair lead of the 
drums, and the other to enable the speed to be 
varied. The change gear is driven by double- 
clutch couplings, with hand gear. The speed of 
the drum may be varied from 4 to 20 ants. rl 
the corresponding engine speed being 75 to 150 
revolutions. Small whipping barrels, it will be 
noticed, are fitted to the end of the first inter- 





mediate shaft. Here it may be said that there is a 
storage drum for old cables, situated in the boiler 
house, the engine used for driving it being also 
utilised for warping coal wagons. A Berryman 
feed-water heater, by Wright of Tipton, is placed 
on either side of the storage drums in the power 
house. The diameter of the body is 4 ft. 6 in., 
height 19 ft. 7 in., with 55 brass - tubes of 23 in. 
outside diameter. The inlet and exhaust steam 
pipes are 16 in. in diameter, and the waste from 
all engines, electric lighting and auxiliary, passes 
through the heaters. 


(To be continued.) 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorRESPONDENT.) 

THE seventeenth meeting of the American Society 
of Mechanical Engineers, which was held in New 
York on December 1 to 4, proved to be the largest 
meeting ever held by this vigorous and rapidly- 


increasing Society. Over 500 members were. 


registered at the Society house in April—one-fifth 
of the entire membership. 


THE PRESIDENT’s ADDRESS. 


The Presidential address was the first feature of 
moment, and it followed the informal reception 
held on Tuesday evening at the Society house. Mr. 
John Fritz, retiring President, was in his usual 
good form, both as to his personal appearance and 
as to the matter he presented for the members to 
enjoy. His topic was, ‘‘ Progress of the Manu- 
facture of Iron,” and a brief abstract will be given 
to show the character of this interesting and his- 
torical paper. Prior to 1838 pig iron was made in 
charcoal furnaces, producing from 15 to 30 tons per 
week, and converted into wrought iron by charcoal 
fires, and wrought into blooms and bars by a helve 
hammer. Water power was the driving force. 
The mills were geared, the shafts being square, 
hexagonal, or octagonal, according to the mill- 
wright’s fancy ; the wheels were secured by under 
blocks, with thin wedges driven in them, and the 
segments of the wheels were secured in the same 
manner to the centre, while the roll housings were 
all set in wood. In 1840 the use of anthracite coal 
and coke in blast-furnaces required a much higher 
pressure of blast, which had up to then been 1} Ib., 
and came from wooden blowing cylinders. In 1842 
puddling demanded trains of better character, and 
they were all geared, so the millwright gave place 
to the machinist, and he in turn to the mechanical 
and metallurgical engineer. The year 1845 saw the 
beginning of rail mills. Puddling now became an 
important feature ; the Welsh hammer came into 
use, and with it ‘‘squeezers,” the Burden, then in- 
vented, being the best of its kind to-day. About 
1848 ‘‘ boiling” was used, and nothing further was 
developed till 1857, when the three-high rail mill 
changed the entire method of rolling rails. The 
greatest change was, however, in 1864, when the 
Bessemer process, which could produce in 10 minutes 
10 tons of steel ingots, with a consumption of 
2000 Ib. of coal, as against the puddling furnace, 
which required 20 tons of coal and took 10 days of 
hard and exhausting labour to perform the same 
service. In 1840 the blast-furnaces produced 
286,903 gross tons, but in 1895 the output was 
9,446,308 gross tons. In 1866 the Siemens open- 
hearth furnace for steel was introduced, and this, 
with the Thomas basic process, he thought would 
be a competitor to the Bessemer process. The re- 
generative principle was so truly scientific, and yet 
so simple, that it is to-day the only method which 
will furnish the heat necessary to make steel on the 
open-hearth plan. He thought that if the steel 
users required lower phosphorus it must be made 
by the open-hearth and the Thomas basic process. 
He then traced the improvements in machine tools 
from 1832 in his father’s shop—where there were 
two lathes with wooden beds, one for turning wood 
and the other for iron—to the lathes now in use by 
the Bethlehem Iron Company, which has (amongst 
others) four lathes in use, all of the same pattern ; 
one of them is a cutting-off lathe, and frequently 
employs 12 tools, six on each side, made out of the 
best steel that can be had, size 1 in. by 6 in., and 
theyare forced to cut all they will stand. These lathes 
have had work in them weighing over 190,000 lb. 
Thecompany owns planers that have finished castings 
that each weighed 165tons, and the finishing of nickel 
steel armour-plate requires tools of great power and 





special design. The workmanship on the cranks 
and shafting has to be of the highest order, con- 
sequently the machines on which they are finished 
have to be massive and of great power, and fitted 
up in the best possible manner ; the journals of the 
shaft must be round and perfectly parallel, and the 
flanges must be true with the axis or body of 
the shaft, and the parts generally have to be inter- 
changeable, the flanges being plain on the face, 
relying entirely on the bolts in the flanges to keep 
true to each other. This requires handiwork of a 
very high order. Shafts 18 in. or 20 in. diameter, 
60 ft. or 70 ft. or more in length, all bolted solidly 
together, laying in Y’s, can be turned easily by one 
man with a lever of 36 in. in length : this proves 
the high character of the work. 

Iron forgings, steel forgings, and hollow steel 
forgings were then treated in succession by Mr. 
Fritz. For steel shafts he considered the last the 
only method, and described the process at length. 
To show the improvement in steel making, he stated 
that, in 1888, steel shafting had a tensile strength 
of 60,000 lb. and elongation of 28 to 30 per cent. in 
2 in, A puddled bar, reworked car axle, had a 
tensile strength of 44,000 Ib. to 45,000 Ib., an elastic 
limit of from 18,000 lb. to 23,000 1b., and an elonga- 
tion of 21 and 27 per cent., with a contraction of 
the area of 40 to 48 per cent. To-day hollow- 
forged, oil-hardened, and annealed nickel steel has : 
tensile strength, 95,000 Ib. to 100,000 Ib. ; elastic 
limit, 60,000 Ib. to 65,000 lb. ; elongation, 20 to 
25 per cent. ; and contraction of area, 55 to 60 per 
cent. In respect to high carbon steel, he thought 
the bicycle maker was the first to recognise its 
value. Perhaps Mr. Fritz knew that almost every 
one of his audience was a bicycle rider, and thus he 
was sure to meet with favour. He concluded as 
follows : 

In conclusion, the modern practice of steelmaking has, 
in the hands of the mechanical engineer, the |metallurgist 
and chemist, wrought wonders in producing a material 
which in quantity, physical qualities, and cheapness 
would have been regarded as utterly impossible half a 
century ago, when steel rails, beams, angles, and plates 
were not thought of, and steel was regarded as a luxury 
of the material of the working artisan. The labour of the 
men of iron and steel has so cheapened their products 
that to-day we are enabled to use steel for the commonest 
pare as well as for the most expensive articles pro- 

uced by the skill of the mechanic. No article is too 
humble to be made of it, and no structure so grand and 
important as to refuse its services: it is demanded in the 
fryingpan as well as in the vast bridges and viaducts, as 
well in the housewife’s needle as in the great leviathans 
that have made the ocean but a span of less than a week : 
thus we find steel asserting its value through every walk 
of life, and extending to every clime, linking lands in that 
bond which grows broader and_ stronger with the years, 
till even now we can see, if but dimly, on the horizon the 

romise of the linking of nations in the universal brother- 
heod of mankind, and bringing the longed-for era of 
eternal peace. 


Mr. Fritz’s paper was well worthy of him and of 
the occasion. The regular session commenced the 
next morning at 10 a.m., and first in order was the 
report of the council, showing a total membership 
of over 1800. The report paid a glowing tribute to 
one of the best men in his profession who had lately 
died, and who had received all the professional 
honours allotted to one man. Mr. J. J. Holloway, 
past vice-president, was a man to whom humanity 
as such always appealed. The writer knew him 
intimately, and frequently sent young engineers to 
his office for advice, which, by his long experience, 
he was so well fitted to give, and they always re- 
turned with a higher idea of their profession. This 
is not the place for a eulogy, but none too exalted 
could be made on Mr. Holloway. The council also 
reported they had sent a memorial to Congress, 
through the Committee on Naval Affairs, the 
purport of which was to obtain for the naval 
engineers in the U.S. Navy a recognition of such 
officers which would ‘‘ more nearly accord with the 
increased skill required of them, and the increased 
care and responsibility now resting on them.” A 
committee was appointed to oppose any legislation 
seeking to make the metric system compulsory, and 
at the head of it was Dr. Coleman Sellers, whose 
great works had tried, at an expense of many 
thousand dollars, to use the system, and had 
been compelled to abandon it. No doubt this 
distinguished gentleman can give object-lessons, 
showing where the metric system is deficient when 
applied to mechanical engineering. At this —. 

r. A. L. Colby, of the Amalgamated Steel Manu- 
facturers’ Association, stated they had adopted a 
decimal system of gauging. This, it may be said, 
is about all the metric system has to recommend it. 
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The Finance Committee’s report was eminently 
satisfactory, and the total receipts were shown to be 
nearly 29,000 dols. There was no indebtedness, 
but a surplus, while of the original 32,000 dols. 
worth of bonds issued to purchase the present 
house, nearly 22,000 dols. had been retired. The 
annual election resulted as follows: President, 
Worcester R. Warner, Cleveland ; Vice-Presidents, 
Edwin 8S. Cramp, S. T. Wellman, W. F. Durfee ; 
Treasurer, Wm. H. Wiley; Managers, H. S. 
Haines, G. C. Herring, A. W. Robinson. 


Tue Earty History oF THE BEssEMER PROCEsS. 


The first paper of the session, and, perhaps, the 
most interesting, was then presented by Professor R. 
H. Thurston. It was by Sir Henry Bessemer, and 
was called forth by that most unwarranted attack 
on his claims as the inventor of the great process 
which bears his name, made some time ago at 
the meeting of another society. As an honorary 
and honoured member of the American Society of 
Mechanical Engineers, it seemed most fitting that 
to this body Sir Henry should appeal in defence of 
his invention and its subsequent development. 
His paper, which was a simple and unpretentious 
account of the first steps leading to his great inven- 
tion, was listened to with the greatest interest ; the 
paper you have already published in extenso. 

Naturally Sir Henry Bessemer’s paper provoked 
some discussion, and the first speaker might be 
termed the Iconoclast (with a remarkably large I), 
for he continued for some time to use this personal 
pronoun to the exclusion of everything else. He 
also had a joke in hand, but found at the last 
moment the cause of the joke was not in Sir Henry’s 
paper. Nevertheless, having written out his joke, 
he was not to be deprived of the chance of inflicting 
it, so we had the iales, if joke it was. His grievance 
against the distinguished author seemed to be that 
he had not made Mr. Kelly’s converter by the half- 
tone process, so as to present it as a work of art ; 
and he drew from most insufficient premises most 
inadequate conclusions. One, for instance : that 
unless there had been a just foundation for the 
Kelly-Mushet processes, Sir Henry would never 
have admitted their claim to 30 per cent. royalty. 
The writer was told by one of the most distinguished 
metallurgists present that this was a most unfair 
combination against Sir Henry ; but it was thought 
to be cheaper to concede than to fight, seeing that 
but a few years of the patent yet remained, and that 
the result was Sir Henry only obtained 50,000 dols. 
for his great invention. Now, it may be said here, 
it is well understood that the inventor who makes 
a process practicable is the real inventor. It makes 
no difference how much or how little another has 
done if he does not bring his theory to a working 
conclusion. This is good law, and seems to the 
writer to be good common sense. There is no other 
way of defining an invention. To borrow from 
another field, there are many combinations of 
metals to produce a storage battery, but, so far as 
announced, no one has yet made an economical one. 
Now, if by certain changes or certain methods with 
the same materials, some later genius invents an 
economical storage battery, is he to be deprived of 
the glory of his invention simply because others 
used these materials in vain? However, this field 
of the discussion on Sir Henry’s paper did not 
attract much attention, because it was for the most 
part assertions and denials. Then came one of the 
foremost engineers present, and who honours Sir 
Henry very much indeed. He called him a grand 
old man (in a non-political sense, although, it must 
be said, not in a liberal but rather conservative 
manner). His contention was of a_ personal 
character, as a friend of Holley’s ; and he did not 
think that great genius had received due credit for 
what he had done.* Americans naturally feel that 
too much credit can never be given to so great a 
man as Alex. Holley ; but has Holley ever made 
any statement that he was ignored in any way by 
Sir Henry? Was he not on the terms of intimacy 
and friendship with that gentleman all his life ? 
Another speaker analysed in a masterly manner 
Sir Henry’s claims, and made a clear and elaborate 
defence of the positions taken in the paper, and he 
was an inventor also. Last came the Antiquarian. 


; ~~ our own knowledge, we can say that 
Sir Henry Bessemer yields to no one in his admiration 
and appreciation of Alexander Lyman Holley. His 
reason for not mentioning the great part Holley played in 
the development of the Bessemer process in America, was 
that he dealt with the early period in the history of the 


invention, before Holley’s name became associated with 
it in the United States.—En. E. 








He had delved in many ‘‘ pages of forgotten lore,” 
and, like his great prototype, he began to croak 
a& la Dunraven. He found that Tubal Cain un- 
doubtedly understood the carburisation of iron by 
atmospheric air, for he had seen a picture of him in 
a recent book by one of the engineers present, 
where he was represented as blowing the fire with 
his mouth, and it was undoubtedly for that purpose. 
So he thought Tubal should have had the patent, 
and wonders, no doubt, why Moses did not claim 
this for him; although, if he had taken one of 
those ‘‘ hot drinks ” described in the next paper, 
from the Pompeiian boilers, no doubt the patent 
would have specified a combination of alcohol with 
the oxygen. This was all interesting, if not in- 
structive, but no one seemed to think the paper 
was even agitated by the wind that was poured forth 
against it. The writer thinks any one who seeks to 
deprive Sir Henry of the slightest bit of his great 
fame would do well to read that fable of Atsop 
entitled ‘‘ The Dying Lion,” and if the coat fits to 
put it on and bray. 


PompeEtrAN Borers. 


Following Sir Henry Bessemer’s paper came one 
on ‘‘ Ancient Pompeiian Boilers,” by W. T. Bonner. 
The author saw a remarkably close analogy between 
them and the water-leg boilers, water grates, and 
water-tube boilers of to-day. Fig. 1, page 42, shows 
the exterior, and Figs. 2 and 3 the vertical and 
horizontal sections. The thickness of the walls was 
about a millimetre, and there were no joints. The 
external cylinder is joined to an internal one, which 
terminates in a spherical cap. The author continues: 


The annular space, or jacket, between the cylinders 

constitutes the water capacity of the boilers, while the in- 
terior of the inner cylinder constitutes the furnace 
chamber, the grate for which forms a very interesting 
feature of the construction. A careful examination of the 
particular boiler illustrated herewith shows that the 
annular water space does not preserve the same thickness 
all around, especially the oven, due more to having been 
damaged than to imperfect construction. Neither is the 
furnace chamber exactly central to the boiler. It is clear, 
however, that all of the surface of the inner chamber con- 
stitutes the heating surface in this Pompeiian apparatus, 
the same as in our water-jacket boilers of the present day. 
The grate bars (see Figs. 2 and 3), seven in number, were 
made from sheet bronze, rolled and soldered, or brazed. 
These tubes open at both ends into the bottom of the 
water jacket, thus forming water tubes, or grates, upon 
which rested the fuel, and through which traversed the 
water as it circulated in the boilers. 
This arrangement of the grates showed that the 
ancients understood how to increase the heating sur- 
face and make it more efficient by distributing across 
the furnace a number of tubes. There was a rect- 
angular opening E for feeding fuel, as shown, closed 
by the bronze door. There seemed no provision for 
stack connection for the escape of gases ; but there 
were three openings from the combustion chamber 
to the outside at the height of 140 millimetres, 
formed by tubes crossing the annular zone, or water 
jacket, and terminating at the outer end in a masked 
face. The description then continued as follows : 

The cover of the boiler is made in two parts, the larger 

of which was probably only removed in case of making 
internal repairs, or for the purpose of cleaning the boiler. 
There is a supplementary lid F, much smaller, that opened 
on hinges, shown in Fig. 2, and it was through this open- 
ing that the water was poured into the boiler. The hot 
water was extracted by means of a big ladle with a long 
handle, or a pan or vessel. 
The boiler stands on a tripod, raising it 30 centi- 
metres, and can be lifted by the two handles. The 
second boiler is shown in Fig. 4, and in vertical and 
horizontal section in Figs. 5 and 6. It is of bronze, 
cast in one piece, and may be thus described : 

Inside is the oven or furnace B, consisting of a cylin- 
drical shell attached to the outer shell at the mouth C, 
from whence it turns inward and downward, widening in 
the meantime until it reaches the grate, just below which 
it flanges outward, and is attached to the outer shell. 
Thus we have an inner and outer cylinder, the annular 
space between forming a water jacket, in which was con- 
tained the liquid to be heated. The surface of the inner 
cylinder constituted the heating surface of the boiler. 

he boiler is also provided with water grates, consistin, 
of tubes made from sheet bronze, and opening at bot 
ends into the annular water space, or jacket. Hee, then, 
is another ancient example of the water-tube principle, 
this apparatus being constructed with a view to attaining 
greater efficiency by the more extensive heating surface 
and more active circulation. 

It is supposed this form was used to make hot 
drinks, which goes to prove ‘‘ there is nothing new 
under the sun.” It is now in order to find a Pom- 

iian cocktail ‘‘ shaker” or a mint julep ‘‘ mixer.” 

here were other photographs shown (see Figs. 7, 8, 
and 9) of household utensils ; but the fact that the 








Pompeiians made hot drinks raises them by one 
bound to the foremost rank of civilised nations. 


REFRIGERATING PLANT. 
The next paper was, ‘‘ Method of Determining 
the Work Done Daily by a Refrigerating Plant and 
its Cost,” by Francis H. Boyer, who said : 


The are ge lant in the abattoir of John P. 
Squire and Co., East Cambridge, Mass., was installed by 
the De La Vergne Refrigerating Machine Company, 
during the winter and spring of 1890 and 1891. It iscom- 

of two machines rated by the builders as 150 tons 
1ce-melting capacity each a or a combined capacity of 
300 tons, this to accomplished by running 24 hours 
daily with a return pressure of 26 lb, above atmosphere, a 
condition of 40,5 Ib. pressure absolute, running at 40 revo- 
lutions per minute. The size of the compressing 
cylinders was 16 in. in diameter and 32 in. stroke, being 
double-acting, four gas cylinders all told. : ; 

The condition and amount of work being done is indi- 
cated by the back or return pressure of the gas—this con- 
dition being maintained by the speed of the gas pum 
the engines being directly connected and constructed to 
allow of a variation of speed from 15 to 75 or more revolu- 
tions per minute. 

It became desirable to establish a method to obtain the 
amount of work accomplished daily in order to arrive at 
the expense of operation, and to make comparison with 
results of other departments of the abattoir. By taking 
the cubic displacement of the compressors with a given 
amount of return pressure the amount was obtained 
easily. 


This proved to be 145,%4 tons. The monthly pro- 
duction and cost per ton were ascertained to be : 


1894. Tons. Cost per Ton. 
January ... ove ee 1816 85 cents. 
February a es 1423  *, 
March _... a A 1538,'5 SE 5 
— 2821,7; Te’. 

ay 474735 wae ss 
June a bes me 549155 = 
July de sh ne 6736 y45 Skee 
August ... aS, 759635, i we 
September 6283;4; 24. (,, 
October ... Ey iB 541955, ae 
November ee = 2647,'5 Toe os 
December 194575 82 ,, 


THE Moment oF RESISTANCE. 

Professor C. V. Kerr then presented a paper 
called ‘‘The Moment of Resistance,’ in which he 
defined that much ‘‘cussed”’ and discussed term, 
mechanically, mathematically, graphically, and 
geometrically. Indeed, he has exhausted all the 
combinations on the subject, and, after this, if any 
mechanical engineer don’t know exactly what the 
moment of resistance is, it will be either his own 
fault or because he has studied this paper too much. 
It is, however, an interesting document, and shows 
great care in its construction. 


(To be continued.) 








THE CHICAGO DRAINAGE CANAL. 
(Continued from page 3.) 

To understand the nature of the works con- 
stituting the Chicago Main Drainage Canal, it is 
convenient to bear a few facts and figures in mind. 
The low-lying land to the south of Lake Michigan, 
or, at least, that part of it which surrounds Chicago, 
and on which the city stands, is monotonously 
level, save for some slight irregularities, as far as 
Joliet, when it descends rapidly to Lockport a few 
miles beyond. This difference in level is overcome, 
for the Illinois and Michigan Canal, by a series of 
locks, and by rapids for the natural water-courses ; it 
will, therefore, be seen that if, in the future, the 
project of a ship canal between the Gulf of Mexico 
and the great lakes be carried into execution, the 
work will involve the construction of locks at this 

lace. So far as the actual canal is concerned, the 
evels are peculiarly favourable ; a little beyond 
the city is a low summit, only some 25 ft. above 
the lake, and, with this exception, the — are 
entirely easy till the present stopping place of the 
works near Joliet. A reference to the map, Fig. 18, 
see page 4 ante, will show that this level stretch 
of country is depressed along an irregular course 
from the back of the summit to Joliet. This 
depression, which scarcely merits the name of a 
valley, marks the bed of the Desplaines River, and 
its contour suggests the character of the stream, 
now running almost dry—a thread at the shallow 
bottom of the depression—and again changed into 
an overwhelming flood, washing away the surface 
soil into the Illinois River, of which it is a tribu- 
tary, and leaving wide and irregular slopes to mark 
the maximum limits of the banks, or, in extreme 
cases, overflowing into the lake. It was such a 
flood that caused the initiation of the canal when, 
on August 2, 1885 6} in. of rain fell, and three 
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POMPEIIAN WATER-TUBE BOILERS. 


(For Description, see Page 41.) 

















days later ‘‘the river discharge was observed in an 
unbroken stream, to and around the crib” which 
protects the intake of the city water supply. So 
obvious a warning of the danger of contamination 
to the water supply could not be disregarded, and 
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the organisation was immediately formed that 
created the Chicago Sanitary District, and decided 
on the canal works. As we have already explained, 
until the completion of these works the Chicago 
River must remain as it has been from the com- 








AW.OLMNETT 


mencement of the local civilisation, an open 
sewer, relieved, to some extent, by the pumping 
stations that lift a portion of its evil-smelling 
waters into the Illinois and Michigan Canal, but 
a constant source of danger to the population, 
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Fig. 25. 


View or Rock Fack, sHowING DISLOCATION OF 


STRATA BY GLACIAL ACTION, 


especially during times of flood. For then the 
Desplaines River, breaking through the insig- 
nificant barrier interposed by the summit level, 
pours down into the Chicago River, forcing the 
stream of sewage for miles into the lake. For 
this reason, the regulation of the inconstant stream 
formed a necessary part of the new works, not only 
as regards the damming back of its waters within 
expedient limits, but also in the straightening of 
its sinuous course that crossed and recrossed that 
of the canal several times. About 13 miles of new 
river channel were thus required. These super- 





fluous waters will discharge into the Ogden Ditch, 
a canal made years ago to drain Mud Lake, a 
swampy area some eight miles from Chicago, and 
now converted into useful agricultural ground. It 
will thus be understood that the Chicago Drainage 
Canal comprises four very important engineering 
works—the canal itself, the river diversion, the 
Desplaines River dam near Chicago, and the canal 
discharge regulation at the Joliet end of the works. 

Before describing in detail these different por- 
tions—and all of them contain features of interest— 
it will be desirable to give some informationaboutthe 
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SECTIONAL VIEW OF CHANNEL WALL. 


nature of the ground through which the excavations 
are made. Speaking broadly, and including all the 
excavation, 12,330,000 yards of rock cutting and 
27,642,000 yards of earth had to be removed, but 
these latter figures do not give a correct idea, or, 
rather, their classification as earth-cutting is mis- 
leading. Practically the whole of it is glacial drift, 
which is defined in the official specifications as 
follows: ‘‘ Glacial drift shall comprise the top soil, 
earth, muck, sand, gravel, hard pan, boulders, 
fragmentary rock displaced from its original bed, 
and any other material that overlies the bedrock.” 
The whole formation through which the canal passes 
may be described as rock, cropping up near and to 
the surface for about one-fourth the distance, and 
overlaid by glacial drift and surface soil for the 
remainder. It is an interesting formation, and one 
that has been carefully studied by Mr. Ossian 
Guthrie, one of the engineers in charge of the 
work, and who has prepared more than one mono- 
graph on the subject. In the first of these, read 
before the Society of Western Engineers in May, 
1893, Mr. Guthrie traced the approximate course 
and effects of the stupendous glacial movements 
that largely modified the surface of the North 
American Continent. We have not the space even 
to review this very interesting paper, but we quote 





} 


_ 4t 


ENGINEERING. 





[Jan. 8, 1897. 








the conclusions to which his investigations led the 
author : 


The data already collected seem to warrant the follow- 
ng conclusions : . 

That four great glacial streams or lobes, converged into 
the valley of the Illinois. One of these moved due south 
from Marquette, Lake Superior, and entered the Illinois 
valley at Ottawa. One through the Lake Michigan basin 
and entered the Illinois valley near Lemont. One from 
Saginaw Bay diagonally across the States of Michigan 
i Indiana, entering that valley through the valley of the 
Kankakee, and the fourth from the Wabash valley as 
above described. 

Each of these streams had some distinguishing feature 
which enables the skilled observer to trace them back from 
the vicinity of Alton to their source, some of them nearly 
1000 miles away by their line of movement. For in- 
stance, the Marquette stream is conspicuous for its dis- 
tribution of copper, red porphyry, and the sandstones of 
Lake Superior. The porphyry is found everywhere along 
this line, but is unknown on the “ Chicago Divide ;” while 
the Saginaw stream is particularly conspicuous for its dis- 
tribution of the conglomerates above described. This 
feature is also a distinguishing mark of the Wabash 
lobe. These glacial streams had swept over an_esti- 
mated aggregate area of 750,000 square miles of Cana- 
dian, Michigan, and Wisconsin territory before enter- 
ing upon the domain of Illinois; they had gathered 
together representatives from every geological formation 
within their reach, in that broad expanse, and scattered 
broadcast over Illinois, specimens of every one of them 
capable of enduring that destructive mode of transporta- 
tion. Boulders from Canadian rocks are frequently 
found in Illinois, weighing from 10 to 20 tons. The 
careful observer may visit the Canadian exhibit at the 
World’s Fair and then visit any extensive excavation 
about Chicago, and find duplicates of many of the Cana- 
dian specimens. 

The 112 ft. of drift at Bloomington, which rests upon a 
bed of inter-glacial vegetation, and which overlies aoa 
débris the same as our soil now does, furnishes aia. 
able evidence of two glacial epochs, or a period of reces- 
sion so vast, that it matters not to us whether it was 
absolute or not. The peculiarities which mark the drift 
upon the east and west sides ef the State enable us to 
trace the glacial pathways back to their sources, and, 
finally: Illinois, area for area, affords the richest field 
on the continent, if not on the globe, for the study of 
glacial geology. Every excavation made north of the 
glacial boundary within her limits furnishes some evi- 
dence in support of this claim, and the great variety of 
boulders strewn over this area, presents to the skilled 
observer graphic and incontrovertible evidence in its 
support, 


In a later and very interesting paper read last 
summer before the Western Society of Engineers, 
Mr. Guthrie described some of the general, and 
more of the special, geological characteristics of the 
ground. This paper was accompanied by a series 
of photographs called the ‘‘ Footprints of the Ice 
King,” and some of which we are able to reproduce. 
There was a general impression that the formation 
around Chicago was alluvial, and this generalisation 
is set forth in more than one text-book. The 
stripping of the surface near the line of the canal 
showed that nothing could be farther from the fact 
than this. The formation is Niagara limestone, 
ploughed down by the irresistible glacier action, 
which has left behind it abundant evidence of its 
work, and which was followed by the deposition 
and removal of surface alluvium, by the erratic 
action of the rivers. To quote Mr. Guthrie, the 
canal works have ‘‘furnished conclusive evidence 
that this valley was the main pathway of one 
of the most stupendous glaciers which the Creator 
had ever set in motion. This glacier, which had 
originated in Hudson’s Bay, and extended south 
below the 38th parallel of latitude in Illinois, had 
gathered and incorporated within itself rocks and 
débris from an area of possibly 100,000 square 
miles. Upheavals of igneous rocks had paid so 
bountiful a tribute to its demands as to become a 
conspicuous feature of the glacier itself long before 
it had reached this latitude. These rocks were set 
like diamond cutters in a glacial matrix of such 
depth as to give possibly a pressure of 2000 Ib. per 
square inch upon the bedrock. This glacier, it 
seems fair to assume, moved with comparative 
rapidity, for, if it moved at all with such a cross- 
section as Lake Michigan would show, it must have 
moved more rapidly when contracted to the narrow 
limits of the valley. If we can conceive such a 
glacial mass so equipped with cutters, and moved 
by a gravity force almost without limit, we can 
readily see how 500,000,000 cubic yards of lime- 
stone, or even a great deal more rock, could have 


been disrupted, ground up, and dispersed within a | 
distance of 40 miles along this line, which it is| 


estimated was done.”’ 

Evidences are not wanting that this irresistible 
force of moving ice, which had altered the face of half 
a continent, and had helped to carve out the great 





chain of lakes in its solemn, overwhelming march 


to the southward, was, by some obscure agency, 
arrested here,- and, slowly melting, deposited its 
burden of drift, picked up on its long journey, on 
the region to the south of Michigan, but not before 
it had engraved the evidence of its power upon 
the limestone rocks, and channelled them out in 
vast hollows. At Lamont, the position of which is 
shown on the map (Fig. 3), the width of rock planed 
away by glacier action is at least a mile ; ‘‘ the mini- 
mum depth of the strata of rock removed by glacial 
action is easily determined, but the maximum 

robably exceeds this. It has been demonstrated 
“ actual measurement that at least 28 ft. in depth 
have been removed from the valley at this point 
—where the lightest cutting was done—by some 
agency, and we have no evidence that another force 
was at work on this line before the glacier, as all 
previous conditions were obliterated by the ice 
stream, while the erosion by water since the close 
of the glacial period (about 8000 years) does not 
much exceed 2. per cent. of that by glacial action. 
During the same period the accumulation of silt and 
vegetable matter outside the watercourse far exceeds 
the capacity of that channel.” The miscellaneous 
accumulations conveyed bythe glacier and deposited 
in this district are of a very interesting character. 
Especially noteworthy are two mounds, the one at 
Joliet, and the other not far from Lockport. The 
first of these, about 25 ft. in height, is wholly com- 
posed of glacial deposit, varying in size from fine 
sand to huge boulders, mixed indiscriminately 
from top to bottom, and showing evidences of being 
the collections from widely different areas. The 
second, the Fitzpatrick mound, about midway 
between Romeo and Lockport, is 2000 ft. long, 
1000 ft. wide, and between 30 ft. and 40 ft. in 
height ; one face had to be cut into to form one 
side of the canal, and this afforded an admirable 
opportunity of studying the formation which had 
remained undisturbed since it had been placed there 
by the glacier. It rests on a rock foundation, 
planed and heavily scored by the stones carried in 
the moving ice ; around it the same rock has been 
worn down a few inches by the action of wind and 
water during thousands of years. Cutting into this 
mound disclosed many things: granite blocks that 
had doubtless helped to carve out the bed of Lake 
Michigan—1000 ft. below—lay in profusion, mixed 
with limestone blocks belonging to the vicinity, 
broken away from the bedrock. Boulders of 
copper ore, and specimens of gold and silver 
ore from the north of Lake Superior, were not 
uncommon. 

Not far from Summit, about 12 miles from 
Chicago (see Map), a formation of quite a different 
nature presented itself. Here, at the close of the 
glacial period was formed a lake or large reservoir, 
occupying probably an area of 100 square miles ; 
the waters of this lake, fed by numerous streams, 
flowed, on the one hand, into the Mississipi, on the 
other, into Lake Michigan. It was the geological 
predecessor of the Desplaines River as regards its 
channel. In the course of time it silted up and 
became filled with mineral and vegetable matter ; 
the line of the canal passes through this formation, 
and ‘‘ during the progress of the work through this 
ancient lake-bed, it has been like a panorama of 
the ice age to the student of glacial geology. Each 
succeeding day has added interesting features to 
this wonderful picture. In places where the 
boulder drift has been removed, masses of displaced 
rock were found of such a size as to raise the ques- 
tion as to which class they belonged, whether glacial 
drift, or rock in place. In one instance the dis- 
placed section was so large and so close to the line 
of rock in place that he contractor was allowed 
rock price for removing it. In places in the drift 
sand so fine that a two or three-mile current would 
move it, could be seen either resting on or sup- 
porting a mass of boulders that a 10 or 20-mile 
current could not disturb. In one section a granite 
boulder, weighing probably 7 tons, was lying 
by the side of a limestone boulder, estimated to 
weigh 30 tons.” Still more remarkable was a granite 
mass of about 100 tons, and a huge red sandstone 
boulder that must have been transported from at 
least as far as Nipigon Bay, in Lake Superior. 
Fragments of coal were not wanting, nor nickel ore ; 
and specimens of jasper have been found. What 
is of great interest also, are the numerous pot | 
holes—similar to those at Lucerne and elsewhere— | 
ground out of the limestone by the action of harder | 
stones, under glacial force, and filled with clay, | 
also deposited by the same agency. 





Deeply interesting as this part of our subject is, 
we cannot afford the space to follow Mr. Guthrie 
farther. We have had indeed a special object in 
entering into so much detail : we wished to make 
it as clear as possible what was the nature of the 
material to be dealt with by the contractors who 
carried out the work, and to show our readers that 
it was no ordinary navvy’s job of handling “dirt,” 
but one requiring all the ingenuity and patience that 
could be commanded, for the miscellaneous character 
of the glacial drift often gave more trouble than 
the harder but consistent Niagara limestone. In 
order to render what we have said more explicit, 
we reproduce (see page 43) four of a number of 
photographs taken by Mr. J. F. Greiger, of Lamont, 
to illustrate the formation that we have been speak- 
ing of. The first of these (Fig. 22) was taken at the 
site of the ancient lake referred to as being near 
Summit. It shows the peat that formed the surface 
bed ; beneath it are the glacial boulders, most of 
them of the local limestone, but mixed with a large 
number that had been brought from the far north. 
Below is the bedrock, the surface of which is 
smoothed and crushed by the action of the enor- 
mous, slowly-travelling, superincumbent weight. 
Fig. 23 ‘‘is a sectional view of the rock wall on 
Section 4. The upper strata are pushed down 
stream ; the contiguous surfaces are crumpled by 
the pressure and the sliding. The crack, which 
is diagonal in two planes, measures at one point 
the extent of the movement, which is 4 in.” 
Fig. 24 is a very interesting illustration. It 
shows the scoring from the glacial mass, and, in 
the wider spaces, the further process of disinteg- 
ration that ended in the separation of blocks 
from the bedrock, and their addition to the accu- 
mulation of local and foreign drift. ‘‘The sides 
of the fragments showed by their smoothness 
the evidence of the rubbing against each other.” 
Finally, Fig. 25 is a ‘‘ sectional view of the channel 
wall, and shows the shearing of strata in con- 
sequence of the shoving force of the ice abutment. 
The lowest strata are bedrock. The next two 
are somewhat displaced and broken by the move- 
ment. The thinner strata above have been shoved 
some distance, and in the process has been pro- 
duced the shearing which is indicated where some 
blocks, at one time continuous, have been broken 
off, and shoved over it. Above is a characteristic 
glacial drift.” 

The general nature of the work to be executed in 
the construction of the Chicago Drainage Canal will 
now be understood. There were no great differ- 
ences of level to be overcome ; consequently, no 
deep cuttings or locks. The regulation works, 
as regards the diversion of the Desplaines and its 
dam, were simple and straightforward. On the 
other hand, such of the excavation as did not lie 
through rock, was for the most part of a very difti- 
cult and misleading character, and that the works 
have been so far completed, in so short a time, is 
sufficient evidence that they have been executed 
with remarkable skill. The regulation works at 
the lower end of the canal are very heavy, and 
involve a large amount of interesting engineering 
design. 

(To be continued). 





INDEPENDENT AIR PUMPS. 

A VERY prominent distinction between British and 
American marine engineering practice is that whereas 
we on this side of the Atlantic work our air pumps by 
side levers or otherwise off the main engines, the 
United States naval engineers prefer a separate and 
independent pumping engine for the purpose of draw- 
ing water and air from the condenser. The separate 
air pump has undoubted advantages. Among others, 
it can be placed in any convenient position, and need 
not be blocking up one side of the main engines, thus 
detracting from one of the great virtues of marine 
machinery, accessibility. The air pump, moreover, 
can be kept at work whilst the vessel is stationary 
and the engines are at rest, or it can be run at any 
time at a speed not governed by that of the main en- 
gines. On the other hand, the separate air pump in- 
volves an extra engine, which is a defect that might be 
put up with, but what has chiefly induced English 
engineers to remain constant to the attached system is 
the conviction that the air pump is not to be trusted 
to run alone. It is, of course, as much a water pump 
as an air pump, and it must necessarily be made large 


|looked on as a water pump. For this reason the 


work is apt to be intermittent, and there could be no 
better flywheel or governor than the main engines. 

On page 35, this week, we give an illustration of 
an independent air pump of a type which has 
been fitted, with considerable success, in a large 
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ROLLER KEYS. 
CONSTRUCTED BY THE NEW SOUTHGATE ENGINEERING COMPANY, 
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number of the large American war vessels. It is of 
the Blake type, and is manufactured by the George 
F. Blake Manufacturing Company, of New York. 
Our engraving has been prepared from a photograph 
which represents the pumps of the Kaiser Wilhelm 
der Grosse, which, as our readers are aware, is one of 
the two big steamers now being built in Germany for 
the North German Lloyd Company. The engines of 
the Kaiser Wilhelm, which vessel is being constructed 
at the Vulcan Works at Stettin, have cylinders 52 in., 
90 in., and two of 97 in. diameter, the stroke being 
69 in. The boiler pressure will be 185 lb. and the 
revolutions 77 per minute. The vessel is twin screw, 
and there will be one pair of pumping engines, as illus- 
trated, for each set of engines. These air pumps are 
of the same type as have been fitted in the 
United States war vessels Minneapolis and Brooklyn, 
but slides and guides have been added on account 
of the large size of these pumps. There are two double- 
acting steam cylinders 18 in. in diameter, and two 
single-acting air cylinders 44 in. in diameter, the 
stroke being 24 in. ‘‘ Ata test of these pumps, made at 
the Blake Company’s works, East Cianhetien, Massa- 
chusetts, they formed a vacuum of 28.75, the tempera- 
ture of the vapour and condensed water being about 
80 deg. The pump was run as high as 75 double 
strokes per minute, and ran as smoothly and quietly 
as at one double stroke per minute. Although the 
pump was only placed on and not bolted to the floor, it 
worked without any vibration, showing that it is self- 
contained and the parts well balanced.” 

Our quotation is from the Journal of the American 
Society of Naval Engineers, and, therefore, comes upon 
high authority. 

As we have said, the Blake independent air pump 
has been fitted to a number of United States Navy 
vessels, and in the course of the excellent series of 
articles on the trials of American warships which have 
appeared from time to time in the journal of the Society 
referred to, mention has been made of the working of 
the pumps. The following information has been taken 
from this source. In the triple-screw cruiser Minnea- 
polis, the official trial of which took place on July 14, 
1894, when a speed of 23.073 knots was reached, 
Blake pumps, similar in type to those illustrated, 
were fitted. In a descriptive article on this vessel by 
Passed Assistant Engineer Albert B. Willits, United 
States Navy, it is stated that there are three main 
air pumps (one to each set of engines) of the twin 
vertical type, similar to those fitted in the sister ship 
Columbia ; and from the same publication we take the 
following details of these pumping engines, the in- 
formation being contained in an exhaustive paper on | 























the latter vessel contributed by Passed Assistant Engi- 
neer Thomas F. Carter, U.S.N. 


Diameter of steam cylinders... 16 in 
% pump Soul loka cin 314 ,, 
Stroke... cee me Gs Pos on 
Diameter of piston-rod sas x te 
’ ump ,, ose ase 5 ” 
Number of Kot valves, each pump 
cylinder ded ye ah ‘e 19 
Number of bucket valves, each pump 
cylinder 5 $6 ep ea ae 15 
Number of delivery valves, each 
pump cylinder Fe a a? 18 _ 
Area of opening each valve seat... 13 sq. in. 
Ratio of volume swept by low-pres- 
sure piston, per stroke, to that of seis 
.6 to 


two air pump buckets per stroke... 


These figures apply both to the pumps of the 
Columbia and the Minneapolis. The combined cooling 
surface in the three main condensers of each of these 
vessels is 28,422 square feet. 

In describing the trial of the latter vessel Mr. 
Willits says: ‘‘The operation of the main air pumps 
simply emphasised the justice of the claim of this class 
of pump for highest hononrs. Not only did they do 
remarkably efficient duty at the smallest cost in power, 
but the regularity and certainty of their action and 
their low speeds conduced to other efficiencies by re- 
ducing to a minimum all anxiety on the part of those 
in charge of the running of the machinery regarding 
their possible stoppage or breakdown, and of sudden 
and excessive change of speed . . . Here at about only 
15 double strokes per minute these pumps maintained 
a steady vacuum _of_over 25 in. at a cost of but little 
more than 30 horse-power for all three double pumps, 
and with the main engines aggregating over 20,000 
horse-power. This power of air pump is — about 
one-sixth of 1 per cent. of the horse-power of the main 
engines.” It will be remembered that these state- 
ments come from an American naval officer, and 
are published by the Society, so that they come 
with an authority not far short of that of an official 
report. ~ 
peaking of the method of working, Mr. Willits 
says : ‘*The operation of this pump differs from that 
of the ‘Duplex,’ where one pump engine drives the 
steam valves of its neighbour, as here the engine which 
drives the main steam valves has no other function to 
perform, and is adjustable to its work. The arrange- 
ment may be briefly described as follows: The beam 


zontal cylinder which lies between the main cylinders. 
The piston of this horizontal cylinder is really the 
driving engine of the main cylinder steam valves, a 
function which it performs by means of a system of 
internal levers. All the ports are of fair size, and the 
— of the pump is not only as positive as the 
‘Duplex,’ but is decidedly more regular and com- 
plete. The adjustable collars on the valve stem of the 
valve driving engine afford a means for regulating 
for a full stroke at any speed, while suitable cushion 
valves give a further control over the action during the 
stroke, in regulating distribution of work and prevent- 
ing slamming of foot valves.” On trial the three sets 
of air pumps required respectively 8.39, 10.91, and 13.87 
indicated horse-power to drive them, according to cards 
taken from the steam cylinders. It may be interesting 
to further state, although not bearing directly on the 
present subject, that the three sets of main circulating 
pumps required respectively 18.44, 18.00, and 17.56 in- 
dicated horse-power ; the four main boiler feed pumps, 
90.96 indicated horse-power ; 16forced draught blowers, 
263.04 indicated horse-power ; and other auxiliaries, 
54.90 indicated horse-power. The indicated horse- 
power of the main engines only was 20,366 and of all 
machinery in use on the trial, 20,862 indicated horse- 
power. ‘This was on the full-power trial. 
It may be added that, in addition to the pumping 
engines drawing from the condensers, the feed, fire, 
bilge, and water service pumps of the Kaiser Wilhelm 
der Grosse are all of the Blake vertical type. Although 
the building of these two fine steamers in Germany, 
at Stettin and Dantzig respectively, will be a gain to 
civilisation at large, and therefore a matter of con- 
_cigeenser to all right-thinking persons, it would 
hypocritical to deny that we would rather have 
seen the largest ocean liners in the world produced in 
British yards. Failing that, however, it would have 
been a source of satisfaction to us had the German 
builders come to us for the auxiliary machinery not 
made in their own country, in place of going across 
the Atlantic for so important a part of the equipment 
as the whole of the pumping installation. 








ROLLER KEYS FOR SHAFT PULLEYS 
AND LATHE MANDRILS. 
WE illustrate on this page a system of keying a 
pulley, &c., to a shaft which has recently been in: 
troduced by the Southgate Engineering Company, 
Limited, of New Southgate, which has the merit o 
great simplicity. The method closely resembles that 
used on a ratchet brace some years ago, and, as will be 
seen from our engravings, consists essentially of a wide 
slot, or, as in Figs. 1 and 2, an eccentric hole is cut ot 
cast in either the boss of the pulley or in the shaft, in 
which is placed a roller of hardened steel as shown. 
The form of the ‘slot is such that when the pull comes 
on the wheel the roller is pinched between the metal 
of the boss, the result being a powerful frictional grip 
between the two main pieces. To shift the position 
of a pulley on a shaft, all that is required is to release 
the roller by turning the pulley in an — direction 
to that in which it has been rotated whilst doing work. 
This brings the roller to the wide part of the annular 
space left between the pulley and shaft, as shown in 
Figs. 1 and 2. The pulley can thus be moved longi- 
tudinally on the shaft to its new position, and keys 
itself there as soon as set to work. In the arrange- 
ment shown in Figs. 3 and 4, aslot is cut in a mandril 
B of the shape shown in the cross-section, Fig. 4. In 
this slot is placed the hardened roller A, and then any 
work, such as C in the figures, which it is desired to 
mount on a mandril for machining, is simply'slid into 
position, and is then firmly driven by the roller. 





Borter Biow-orr Cock : ADDENDUM.—With reference 
to our description of a new type of blow-off cock for 
boilers on page 25 of our last issue, Messrs. Easton, 
Anderson, and Goolden, Limited, of Erith, Kent, ask us 
to state that the device in question is manufactured by 
them under Bjérnstadt’s patent. 





Tur Exxcrric Licut at Dersy.—The Electric Light: 
ing Committee. of the Derby Town Council reports that 
the deficiency of revenue on the electric lighting account 
is decreasing, and that it is now principally due to pay- 
ments made to the sinking fund to provide for the redemp- 
tion of the capital of the undertaking, while at the same 
time full charges are made for the annual cost of keeping 
the whole of the machinery, works, &c., in good repair. 
If the undertaking were regarded from a company point 
of view, the committee considers that the balance to the 
credit of revenue would amount to nearly 5 per cent. per 
annum upon the capital. The committee reports that, 
unless a further outlay of capital is made, it will be unable 
to cope with the probable demand for electric current 
during the winter of 1897-8. At present 16,000 lamps are 
connected with the mains, and it is anticipated that 
during the next three years there will bea demand for 
8000 more lamps, at the very least. Mr. Stewart, the 








which positively connects the main piston-rods of the 
pumps operates (from a point near its centre and by 
meaus of rod and bellcrank) the slide valve of the hori- 


engineer, recommends the following expenditure: Ma- 
chimery, 10,2507. ; main services, &c., . ; buildings, 
| 4507. ; accumulators, &c., 6502. ; total, 20,0007. 
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ROBINSON’S HEATING AND DRYING APPARATUS. 
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CYLINDER drying is not new, but there are some 
features of novelty about the apparatus illustrated on 
this and the opposite pages, both as regards the method 
of heating air and also of applying such heated air in 
the drying part of the machine. 

Figs. 1 and 2 at the lower part of the next page show a 
Pe oh steam heater, the tues of which are fitted into 
a spiral like a large worm conveyor, and are expanded 
into strong tubeplates at their ends. The spiral is fitted 
into a cylindrical shell, the latter being bolted to the 
tube-plates with slotted bolt-holes, so as to allow free 
expansion and to avoid leakage in the sockets of the 
ilies The open ends of the tubes are inclosed in 
dished covers, through which steam is admitted to the 
inside of the tubes. An exhaust fan draws air through 
the heater, and blows it into a distributing tube. The 
capacity of the fan is suited to the air space among the 
no 9 the latter being so arranged as to divide and 
spread out the volume of air equally over the heating 
surface, every portion of the tube surface being swept 
by the revolving blast. There are no angles nor 
corners to shelter the tubes, nor to check the free 
current of wind. 

Aconvenient size of heater—of which some 20 are now 
in use—is 12 ft. long by 20in. diameter inside, with an 
internal spiral guide of 1 ft. pitch. It will be seen 
that in passing through a heater thus constructed, the 
air must circulate round it 12 times, and so be drawn 
in thin streams over some 50 ft. of hot tubes. By this 
means a light and inexpensive heater is made to doa 
large amount of work. 

Where a high temperature is required, as in tea- 
drying, for example, two such heaters as described are 
connected together, as seen in the illustration, and the 
air travels through both of them. A pair of these 


heaters, now at work, supply air at a temperature of 
269 deg. Fahr. The steam pressure is 55 lb. per square 
inch, and the fan—a Sturtevant-blower—has an outlet 
of 108 in. 


With boiler pressure at 80 lb., the same 
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volume of wind can be got to about 300 deg. Fahr., a; A continuous automatic apparatus for drying tea, 
higher temperature than has heretofore been obtainable | brewers’ grains, and other granular substances is 





with a steam heater of such moderate size and cost as | shown on this page. It is a revolving cylinder with a 
that illustrated. stationary air-tube running through the centre, sup 
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MERSEY PILOT STEAMERS “FRANCIS 


ported at eac 
already described 
spiral, or Archimedean screw (Fig. 3), 


Steam Fipe 





four compartments (Figs. 5 to 7) by means otf dia-| upon the hot central tu 
phragms, which serve as lifters. These are placed at/ on to the succeeding compartment. From the sta- 


CONSTRUCTED BY MESSRS. MURDOCH 


HENDERSON” 


AND “LEONARD SPEAR.” 


AND MURRAY, PORT GLASGOW, 


(For Description, see next Page.) 
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h end. This cylinder—like the heater such angles as to carry the material under treatment 
—is fitted inside with a continuous) round the circle at each turn, whilst only advancing it 
having a pitch | forward one-quarter of the circle. Thus the material is 





Pipe 


of about 6 in. Each turn of this spiral is divided into | being continuously lifted up and made to trickle down 





be, whence it. is again passed 
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tionary air tube a series of nozzles (Figs. 3 and 4), 
pointing downwards, blow a blast of wind into each 
of the spiral chambers, so that as the material falls to 
the bottom of the cylinder, as well as when it is carried 
upwards, it is at all points exposed to the action of hot 
dry wind. There is only one lifter at the feeding end 
of the cylinder, and at each turn this takes up just a 
charge for one of the spiral divisions. A drier 18 ft. 
long contains 144 of such chambers, each having its 
separate charge of material, which is taken up at the 
feeding end and passed on separately through the 144 
divisions. The material is thus kept thinly distri- 
buted, and must be lifted up and trickled down 144 
times before it can get through the machine, Provi- 
sion is made for varying the speed of rotation according 
to the amount of drying required. The temperature, 
feed, and the exact time of passing through the drier 
are all under perfect control, and can be regulated at 
will. The complete apparatus is shown in Figs. 8 to 10. 

The inventor also makes another drying cylinder of 
somewhat similar description, but not continuous in 
its action, the substance to be dried being dropped in 
through lids in the outer shell, and received into com- 
partments arranged so as to keep the cylinder about 
evenly balanced when loaded. These machines are 
already in successful use for drying coffee and various 
other commodities. The largest yet made takes 4 tons 
of coffee at a charge. 

The spiral heater, though primarily designed for work- 
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ing these cylinders, is found to be of much utility in 
drying rooms for leather, wool, timber, laundries, &c., 
and several well-known manufacturers have adopted 
this system of drying chambers in their factories. The 
same apparatus, with cold liquid running through 
the tubes instead of steam, makes a refrigerator 
for cool storage when freezing is not required, and it 
is in successful use for this purpose. Chilled chloride 
of calcium, when available, will supply a large volume 
of wind to keep coola hold in a ship for carrying fruit, 
vegetables, &c. Even iced water running through 
will cool a factory or warehouse in hot weather. This 
machinery is supplied by the inventor, Mr. Edward 
Robinson, 4, Castelnau-gardens, Barnes, 8.W. 





THE NEW MERSEY PILOT STEAMERS. 

WE illustrate on page 47 new pilot steamers con- 
structed for the Mersey Docks and Harbour Board, 
and appropriately named Francis Henderson and 
Leonard Spear. They have been constructed by 
Messrs. Murdoch and Murray, Port Glasgow, and have 
been just delivered in Liverpool to take up their work 
of waiting at their station outside the bar at all times 
and under all weather conditions. The steamers are 
128 ft. long by 24 ft. broad by 13 ft. depth, moulded, 
and are nicely modelled on yacht-like lines. Sleeping 
accommodation is provided in four large state-rooms 
for forty pilots, whose berths are of solid mahogany, 
with wire mattresses, and screened by curtains. 
There are two fairly large rooms for the captain and 
master pilot fitted up in a manner somewhat similar 
to those of the pilots. The lavatories forward and 
aft have a specially neat and clean appearance, the 
baths are of enamelled iron, and the basins are Shank’s 
bracket type with projecting rims to _ prevent 
splashing. ‘The water supply is ‘ga up from four 
large tanks under the cabin floor, The floors are 
covered with encaustic tiles. The saloon is placed in 
the after end of the vessel (Fig. 3). The panelling is 
oak and the framing mahogany, with carved teak 
pilasters and mouldings, surmounted by gilt mouldings 
and trusses. A neat sideboard with marble top 
stands at the forward end of the saloon. The tables are 
fitted for dining 30 at one time. The whole saloon 
sresents a fine appearance, as the height between decks 
is 74 ft. The two cabin entrances are fitted as 
smoking-rooms and cloak-rooms. A pantry and store 
open off the saloon. The engineer’s room is placed 
aft of the engine-room bulkhead with direct access 
without going on deck. The crew, cook, and fireman 
are berthed forward in an apartment entered from a 
companion on deck. 

On the bridge deck, Davis’s hand - steering gear 
is fixed in a teak house, and the engine telegraph 
is also here, as are speaking tubes to engine-room, 
captain’s room, and smoke-room. On the top of 
the wheelhouse a standard compass is fitted with 
heavy brass rails all round. The boats are carried 
on a continuation of this deck, which also acts as a 
shelter to the entrances below. All the apartments 
are heated by steam stoves. A complete installation 
of electric light has been fitted on board, as well as 
an electric ‘ flare-up,” which is the pilot’s night 
signal. The scantlings of steel are very much in 
excess of Lloyd’s highest class, which is assigned to 
the vessels, 

Messrs. David Rowan and Son supplied the 
machinery, which consists of a set of triple-expansion 
engines having cylinders 12 in., 18in., and 30 in. in 
diameter by 22 in. stroke, and an extra large multi- 
tubular steel boiler supplying steam at 180 lb. pres- 
sure with Morison’s furnaces. A Morison evaporator 
is also fitted. On the trial trip on the Clyde a mean 
speed of 10% knots was obtained, and, on the run to 
Liverpool, the vessel ran over her guaranteed speed 
of 10 knots for 18 hours consecutively without a 
hitch. The vessels and iachinery have been built 
to the specification and under the direct —super- 
intendence of Mr. Henry F. Payne, of Liverpool, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 2. 

THE iron trade continues in a more or less unsettled 
condition. The only real activity has been in the steel 
billet market, where very large and quite numerous 
purchases of billets were made fcr three to six months’ 
requirements not far from 15 dols. at mill. All move- 
mentsareevennow surrounded with more or less secrecy. 
Most large consumers have bought, and the production 
to cover these orders will necessarily be large. Brokers 
in all markets are aiming to increase their sales 
beyond the prudential limits laid out by consumers. 
Rumours prevail of another attempted billet pool, but 
now that the horse is stolen it is hardly worth while 
to lock the stable. The Pennsylvania Railroad Company 
will contract in a few days for 40,000 tons of rails, and 
the order may be duplicated lateron. Other large com- 
panies will also buy largely, though there is as yet 
no very definite information as to how much more 
railroad building is contemplated this year. Plate 
and structural steel makers have had a good many 








inquiries during the past week. Prices are now 
securely fixed. Bar iron is weak. Pig iron is dull as 
to foundry and forge, though well posted brokers look 
for a general movement among buyers this month, 
which will clear the market of excessive stocks. In 
skelp, sheet, pipes, tubes, &c., there is no life. The 
iron trade at large is on a better basis than for a long 
time, and the next 30 days will develop its probable 
strength for the next six months. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. | 

Hlasgow Pig-Iron Market.—Business was very quiet in 
the pig-iron warrant market last Thursday forenoon, 
when somewhere about 20,000 tons of iron changed hands. 
Prices were very steady, being just round those ruling at 
the close on the preceding day. Scotch iron gained 1d. 
per ton. The closing eee Bn prices were as follow: 
Scotch iron, 48s. 9d. per ton ; Cleveland, 40s. 9d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
51s. and 49s. 9d. per ton. On account of the New Year's 
Day holidays there was no meeting of the “‘iron ring” in 
the afternoon, nor on Friday or Monday. Business was 
resumed on Tuesday forenoon, when the sales amounted 
to about 15,000 tons. Prices were steady, the amount of 
the change either way not exceeding $d. per ton. In 
the afternoon about 30,000 tons of iron changed hands, 
one-third of which was hematite iron. Scotch iron ad- 
vanced 14d. per ton, and other sorts 24d. to 4d. per ton. At 
the close the respective settlement prices were 48s. 104d., 
41s., 51s. 44d., and 50s. 14d. per ton. At the forenoon 
market to-day 30,000 tons of iron changed hands. The 
tone was flat, the Scotch makers’ annual returns not being 
as good as were expected. Prices fell all round 2d. to 44d. 
per ton. The market continued depressed in the after- 
noon, and prices gave way further, Scotch on the day 
losing 6d. per ton. Sales 35,000 tons, and settlement 
a 48s, 43d., 40s, 9d., 51s., and 49s, 9d. per ton. The 
ollowing are the current quotations for No. 1 special 
brands of makers’ iron: Clyde, 51s. 6d. per ton ; Sum- 
merlee, 52s.; Calder, 52s. 6d.; Gartsherrie, 53s.; Coltness, 
53s. 6d.—the foregoing all shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 51s. 6d. ; Shotts (shipped 
at Leith), 52s. 6d.; Carron (shipped at Grangemouth), 
53s. per ton. It is a noteworthy fact that in the course 
of the past week three additional blast-furnaces were re- 
lighted—namely, one ordinary and one hematite furnace 
at Govan Works, and one hematite at Calder Works, 
making in all 80 furnaces blowing in Scotland, as com- 
pared with 78 at the same time a year ago. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
4833 tons, against 2187 tons in the corresponding week of 
1895-96. They included 745 tons for Australia, smaller 
— for other countries, and 3778 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s pig- 
iron warrant stores stood at 363,072 tons yesterday after- 
noon, as compared with 363,075 tons yesterday week, thus 
showing a decrease for the past week amounting to 3 
tons. Very little fresh business has been entered into 
during the past week, either legitimately or speculatively. 
The general tendency of prices is altogether firmer, and 
the expectancy of further improvement existing in all 
quarters should naturally be felt most in the iron trade. 


Scottish Ironmasters’ Association : Pig Iron Statistics for 
1896.—The following returns for 1896, issued on Tuesday 
afternoon by the Scottish Ironmasters’ Association, of 
the production, consumption, exports, and stocks of 
Scotch pig iron (including hematite and basic) have for 
some days past been awaited with much interest by 
merchants, consumers, and speculators : 














1896. 1895. Inc. Dee. 
Production as per 
makers’ returns 1,180,005 1,096,912 83,093 — 
Consumption in 
foundries e 154,380 =126,661 27,719 — 
In malleable iron 
andsteel works 686,762 534,480 152,332) — 
Total 341,142 = 661,091 180,051 — 
Exports : 
Foreign ... 137,734 115,785 21,949 — 
Coastwise ae 169,189 193,648 — 24,459 
Rail to England 4,395 4,363 320 — 
Total 311,318 313,796 -- 2,478 
Total consumption 
and exports 1,152,460 974,887 177,573 — 
Stocks as on December 31: 
In Connal’s 
stores ... sia 363,072 346,003 17,069 — 
In makers’ yards 145, 097 134,621 10,476 — 
Total 508, 169 480,624 27,545 — 
1896. 1895. 
Number of furnaces in blast on December 31 80 79 
Average number of furnaces in blast for the 
year ee : ie 74 


Finished Iron and Stecl.—Partly owing to the annual 
holidays, which are now in progress throughout Lanark- 
shire, business in finished iron and steel has been exceed- 
ingly quiet during the past week, but, so far as there has 
been any indication of the ideas of makers, prices are 
decidedly firm, and there is a growing feeling that 
they will advance rather than decline in the immediate 
future. There are on the order books sufficient contracts 
to keep all the furnaces and machinery very busily engaged 
for some months forward. It will be seen from the fore- 
going statistics that there has been a very large increase 
in the amount of pig iron consumed in Scotland during 





the past year in the production of finished iron and steel— 
152,332 tons, the amount rising from 534,430 tons in 1895 
to 686,762 tons in 1896. These may be regarded as very 
healthy returns, and as giving some hope for the future. 


Glasgow Copper Market.—At the forenoon meeting of 
the copper market last Thursday no business was reported, 
and the quotations remained unchanged—49/. 6s. 3d. per 
ton hoe ty nos and 50/. three months. Yesterday fore- 
noon 75 tons were dealt in, and the price rose 17s. 6d. per 
ton on last Thursday’s close. A similar quantity changed 
hands in the afternoon. when a reaction took place in 
quotations to the extent of 2s. 6d. per ton. _There was no 
business this forenoon, when prices dropped 5s. per ton. 
In the afternoon 300 tons were sold. 


Iron Ore Import Trade: Record Cargo for Glasgow.— 
The steamer Begoma left Bilbao with the largest cargo of 
iron ore on record for Glasgow. Her cargo amounts to 
3900 tons, and but for the occurrence of a low tide at Bilbao 
it is probable that the cargo would have included other 
300 tons, 


Glasgow Corporation Tramways : The Traction Question. 
—Sir William Arrol has got much mixed up with the 
question of the application of mechanical power on the 
Glasgow tramways, having allied himself with Mr. George 
Johnston, a very clever engineer in Glasgow, who has 
long been working out the idea of a motor worked by 
petroleum. Through their law agent, these two gentle- 
men, confident in the efficiency of the motor as now 
worked out, made an offer lately to the Corporation 
Committee on Tramways to equip a district for a 
month’s trial, free of cost, and, if found satis- 
factory, to enter into a seven years’ lease of the whole 
of the Glasgow tramway system. This proposal has 
since been under the consideration of the committee, 
as also a report upon it by Mr. Young, general manager, 
who does not favour the proposal as it has been put for 
Sir William Arrol and Mr. Johnston. Since returning 
from America, Mr. Young has reported strongly in favour 
of the overhead electric trolley system, me his report 
has been ordered by the committee to be printed and cir- 
culated amongst the members of the town council. The 
question of tramway traction in Glasgow is certainly in a 
most unsatisfactory condition. The matter has been 
under consideration for many months, and a large 
amount of money has been spent on deputations to 
England and the Continent, every corner of which 
has been visited where it was said that there was 
something of interest to see in the way of tram trac- 
tion. So far as the local newspapers and the citizens 
have expressed any opinion upon the subject, it is very 
evident that the overhead trolley system is not in high 
favour. It is just possible that the committee may, at an 
early meeting of the Town Council, press for the experi- 
mental adoption of that system on the line extending 
from Mitchell-street, in the centre of the city, to Spring- 
burn, in the northern suburbs, and about three miles in 
length. That is what Mr. Young has recommended to 
the committee in his report. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefiield’s Trade Record with the United States.—The 
exports of steel and cutlery from Sheffield to the United 
States show a diminution in value to the extent of nearly 
10,0007. as compared with those of 1895. In all, steel and 
cutlery amounting to 526,384/. were exported to the great 
American market in 1896, as compared with 536,2432. in 
1895. At the commencement of the year it appeared 
probable that the 1890 figures, at least, would be reached, 
the total for the first quarter being 166,444/., but since 
March there was a gradual decline, and the last quarter’s 
figures only reached 108,335/., steel being responsible for 
57,7512. and eutlery for 32,788/. In comparison with the 
last quarter of 1895 there is a decline of more than 
50,000/. on the past three months’ trading in the 
total exports, the fall being from 158,755/. to 108,335/. 
In the three months there was a decline from 96,6017. 
to 57,7512. in steel exports, and from 46,483/. to 
32,788/. in cutlery. There is not much alteration in the 
figures for 1886 and those for the past year; but the de- 
cline is very marked when a comparison is instituted be- 
tween 1896 and 1881, the figures for the latter year being 
1,207,4017. Much of the decrease is probably due to the 
constant state of fiscal unrest in the States, and the decline 
is partly accounted for by the natural progress made in 
America in the direction of home manufactures. It is 
satisfactory to know that English cutlery manufacturers 
still hold the market for best cutlery over both the German 
and American producers, 


The Work of the Sheffield City Surveyor’s Department in 
1896,—During the year that has just closed 29 miles of 
carriage road have been constructed in Sheffield, and 
about 17 miles of footpaths, flagging, and asphalting. A 
scheme has been prepared which will add 27 miles to the 
extent of the existing tramwey system. In 1896 about 
1100 houses were certified as ready for occupation, as com- 
pared with 523 in 1895. Plans have already been sanc- 
tioned for the building of 1906 residences in the present 
year, so that the rate of increase will be fairly well main- 
tained. A mile of new streets was taken over in the past 
year, and plans for the taking over of another mile and a 
half have es prepared. The progress made in trade is 
instanced by the erection of 287 “buildings other than 
dwelling-houses,” as against 253 in the preceding year, 
and plans have been agreed to for 533 more. 

Tron and Steel.—The steel industry is in a very good 
position, makers of Bessemer, Siemens-Martin, and cru- 
cible material alike reporting satisfactorily concerning 
their prospects for the year that has just opened. There 
is a satisfactory demand for ironwork to be utilised in 
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the construction of shops and similar buildings, and 
makers of girders are able to meet the competition of 
Belgian makers with every prospect of success, prices 
having advanced to a reasonable extent. Hydraulic and 
electrical work is plentiful, and marine engineering re- 
quirements keep well above the average. Quotations for 
raw and finished material are stationary, but the market 
has a firm tone. Bessemer billets, of special carbons used 
in the Sheffield trades, are quoted at from 5/. 12s. 6d. to 
6l.; bar iron is unchanged at from 5/. 10s. to 67. ; hema- 
tites realise from 58s. to 61s., and Lincolnshire and Derby- 
shire forge and pig iron are active at late rates. 


South Yorkshire Coal Trade.—The coal trade shows 
symptoms of a revival after the temporary depression 
induced by the holiday season. House coal is again in 
fairly good demand, steam coal is disposed of readily, and 
manufacturers’ fuel finds a steady market. There is a 
falling off noticeable in coke, due mainly to over-produc- 
tion, and this is likely to be intensified as the year pro- 
gresses. Best Silkstones are quoted at from 8s. 6d. to 
9s, 6d. at the pits; Barnsley house coal from 7s. 6d. to 
9s. ; hards, 7s. to 7s. 6d. ; manufacturers’ sorts, 4s. 6d. to 
6s. ; smudge, 2s. and upwards ; common coke, 8s. 6d. to 
10s. ; best washed qualities up to 13s. 6d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
thin attendance on Change, but the market, though 
still being of a holiday kind, was cheerful in tone. There 
appeared, however, to be more conversation concerning 
the political contest in the Cleveland Division than 
business doing. It was gratifying to hear the opinion, 
from both producers and consumers of pig-iron, that 
the general situation of the staple industry was most 
healthy and encouraging. Quotations for east coast 
hematite pig-iron had a decided upward tendency, and 
this is not at all to be wondered at seeing that stocks 
are rapidly decreasing, and the cost of production con- 
tinues to increase; in fact, there is little or no profit 
for makers at present prices. At the opening of the 
market No. 3 ee Cleveland pig-iron sold at 40s. 9d. 
for prompt f.o.b. delivery, and that price was generall: 
named, though some sellers held out for 41s., and later 
in the day the latter quotation was realised. The com- 
moner qualities were not quite so scarce as they have 
recently been, but quotations were stiff. No. 4 foundry 
was 40s. 3d., and grey forge 39s. to 39s. 3d. Middles- 
brough warrants went from 40s. 9d. to 41s., which was 
the closing cash price of buyers. For mixed numbers of 
local hematite pig, the lowest quotation was 50s., and 
51s. and even up to 52s, was asked by some firms. 
Few sellers of hematite would quote for forward 
delivery, as they are uncertain as to the supply of 
foreign ore. Rubio delivered here was put at 15s. 6d., 
and 15s. was reported to have been readily paid by con- 
sumers for prompt delivery. To-day the only change in 
the market was in Middlesbrough warrants, which eased 
off to 40s. 9d. cash buyers. 


Manufactured Iron and Steel.—In these two  im- 
portant branches of the staple industry little or nothing 
new can be said. Producers of nearly all kinds of 
material are very busily employed, and several firms 
are being much pressed for deliveries, so that the 
tendency is to advance prices. Ironfounders have a very 
good supply of work on hand, and_the increased cost of 
production has sent cast-iron railway chairs up to 3J. 
Orders might still be placed at about the following rates : 
Common iron bars onli iron ship-plates, each 5/. 5s.; steel 
ship-plates, 5/. 10s.; iron ship-angles, 57, 2s. 6d.; steel 
ship-angles, 5/. 7s. 6d.; and heavy sections of steel rails, 
41. 10s.—all less the usual discount except rails, which are 
net at works. 


Coal and Coke.—The coal trade is steady, and supplies 
are now much fuller than they were. Gas coal is in strong 
demand, as well as bunker coal, but the price of the latter 
varies very much with the respective collieries. Coke 

rices are unchanged. The local consumption is very 
Gans, but at present not much requires to be bought, the 
regular contracts being generally made. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has increased 
during the last few days ; the best descriptions have made 
9s. 9d. to 10s. 6d. per ton, while secondary qualities have 
brought 9s. 3d. to 9s. 6d. per ton. In the house-coal 
trade sales have quite equalled anticipations; No. 3 
Rhondda large has made 10s. 9d. per ton. Patent fuel has 
been in good demand. Foundry coke has made 17s. 6d. 
to 18s. per ton, while furnace ditto has brought 14s. 6d. to 
16s. per ton. 


The ‘ Ferret” and the ‘‘ Lynx.”—The Ferret and the 
Lynx will be replaced in the instructional flotilla by the 
Rocket and the Skate, both of which have been exten- 
sively refitted during the past three months. The Lynx 
and the Ferret were the two first torpedo-boat destroyers 
delivered at Devonport, and since their arrival they have 
been almost continuously under way. 


Dock Enlargement.—Four years since the Lords of the 
Admiralty spent 8000/. in enlarging No. 3 Dock in Devon- 
port Dockyard. It isin this dock that the Magnificent 
and other large vessels are placed for examination and 
repairs, and it has now been decided to make alterations 
in No, 2 Dock even far more extensive than those in No. 3. 
Drawings have been prepared, and to carry out the pro- 
—_ approved, 33, 7300. will be required. As, however, 

urther suggestions will probably be approved as the work 
advances, it is considered likely that 50,000/. at least will 





be spent upon the dock before it is completed. The work 
will be commenced almost immediately, and in order 
that the contractors may not be unnecessarily interrupted 
(as was the ease when No. 3 was undergoing alterations), 
the Lords of the Admiralty have directed that the dock is 
not to be used except under very special circumstances. 
No. 2 Dock is 432 ft. in length, but when the enlargement 
is completed, it will be sufficiently long to accommodate a 
vessel of 450 ft. The cruiser Diadem, now in course of 
construction by the Fairfield Shipbuilding Company at 
Govan, is 435 ft. long, and could not now be dry-docked 
at Devonport. She will not, however, be delivered until 
March, 1898, and by that time Devonport will have a dock 
large enough to receive her. 


South Wales Institute of Engineers.—A quarterly meet- 
ing of this Institute took place at Cardiff on Monday, the 
president (Mr. H. W. Martin) in the chair. The after- 
noon was devoted to discussion, a start being made with 
a paper on ‘‘ Driving a Long Cross-Measure Drift from 
Both Ends.” A discussion also arose on Mr. E. Dawson’s 

r, ‘‘ Notes on the Machinery Exhibits at the Cardiff 
fox ibition, 1896,” some of which were highly spoken of. 








MISCELLANEA. 

From returns compiled for Ryland’s Iron Trade Cir- 
cular it appears that out of 687 furnaces standing at the 
end of Deamaer last, 372 were in blast. During the 
previous quarter the total number of furnaces built had 
decreased by five, and those in blast by one. Six fur- 
naces are either being built or rebuilt at the present time, 


The Institution of Civil Engineers, which attained its 
seventy-ninth anniversary on the 2nd inst., consists, ac- 
carding to a list corrected to date, of 1903 members, 3833 
associate members, 331 associates, 21 honorary members, 
and 884 students, together 6972 of all classes, and repre- 
senting an increase Saving the past year of nearly 3 per 
cent. 


The Locomotive Magazine makes a good start for the 
new year with a number which, in addition to being 
capitally illustrated, contains a great variety of infor- 
mation about locomotives past and present, of much 
interest to railway men. The magazine, which is pub- 
lished by Mr. F. Moore, of 9, South-place, Finsbury, RC, 
is exceedingly well printed. 


The traffic receipts for the week ending December 27 
on 33 of the principal lines of the United Kingdom 
amounted to 1,551,506/., which was earned on 18,8794 
miles, For the corresponding week in 1895 the receipts 
of the same lines amounted to 1,406,402/., with 18,7404 
miles open. There was thus an increase of 145,104/. in 
the receipts, and an increase of 139} in the mileage. 


Mr. Alfred Noble’s large fortune, which, when some 
personal legacies have been provided for, is estimated at 
some 35,000,000 kr., or nearly 2,000,000/., will, according 
to the late inventor’s will, be applied to the formation of a 
fund, the interest of which willbe divided into five portions, 
which are to form annual prizes. The prizes are to be 
given for the most important chemical inventions or im- 
provements: for the most ‘important invention in 
a or medicine ; for the best idealistic work in 
iterature ; and one for the most prominent labour in the 
cause of universal peace. The prizes are open to Scandi- 
navians and non-Scandinavians alike. 


In the American Electrical Review Mr. Mark A. 
aber refers to a high-fall water-power plant at Tresno, 
California, where Pelton wheels are used under a head of 
1411 ft. On stopping the flow suddenly, the pressure 
shown on the gauge rose to 1000 Ib. per square inch, and 
the hand kept vibrating for over 30 seconds. He further 
stated that a jet from one of these nozzles will cut through 
a 3-in. plank in a few minutes, and through a 2-in. steel 
ee in a few days, whilst concrete melts away before it 
ike sugar. 7 

Apart from the ironclad Rostislav, which is being 
built at Nikolaieff, the dockyards on the Black Sea are 
under orders to construct two ironclads of the gross 
preree: of 12,480 tons, the first of which is to be com- 
yleted in 1898, and the second in 1900. In St. Peters- 

urg, besides the following ironclads which are now in 
course of construction—namely, the Poltava, Sevastopol 
Petropaulovsk, Admiral Apraxim, Oslabig-Peresvet, and 
Meinam—one first-class cruiser of the same type as the 
Russia, three first-class cruisers, and two torpedo de- 
stroyers are to be built. The ironclads are to be com- 
pleted in 1897, the cruisers in 1898 and 1899. Moreover, 
the Svetland, first-class cruiser, built in France, is now 
ready. 

Mr. V. de Michele, of Rochester, has issued the fol- 
lowing 1897 ‘‘ Michele” test for Portland cement: Pats 
to be 4 in. thick in water, absolutely sound at seven days; 
tensile strength, 400 lb. per square inch at seven days ; 
fineness, 15 per cent. residue on a 100 sieve. The pats to 
be gauged on glass, immersed in water immediately, and 
left there for the whole period. One pat to each three 
bricks. The test bricks to be gauged by a skilled man, 
with a minimum quantity of water, and well rammed 
into moulds. The average of three to be taken, which 
shall represent about 100 tons or less. The strain to be 
-— as quickly as possible. The sieve to have 10,000 
holes per square inch, and to be of wire not less than 
.004 in. (42 S.W.G.) in diameter. Shaking to be con- 
tinued for five minutes. 


The Austrian Ministry of Agriculture has just pub- 
lished the results yielded } the Austrian mining industry 
in 1895. Nearly all branches of mining show a rather im- 
portant increase in the output. Especially is this the case 
as regards iron, as will be seen from the following Table 
of quantities and values ; 


uantity. Value. 
Mineral Metre Cent- 
: ners (or 100’s Increase. Florins. Increase. 
of Kilos). 
Ironore .. -- 18,800,000 1,700,000 2,970,000 295,000 
i (rig iron) 7,700,000 404,000 27,700,000 1,000,000 
Brown coal -. 183,890,000 10,560,000 34,900,000 2,600,000 
Common coal .. 97,220,000 1,400,000 34,100,000 900,000 
Gold ore .. on 1,039 
Silver ore oe 181,000 
Quicksilver ore. . 866,000 


The production of gold reached 75 kilos, of silver 40,080 
kilos. The total net value of the Austrian mining in- 
dustry in 1805 represents 97,700,000 fi., or 2,800,000 fl. 
more than in 1894. 


Cold production by means of machinery is a purely 
modern industry, its development having been entirely de- 
pendent on the researches in thermodynamics made during 
the earlier portion of the present century. New applica- 
tions are being continually brought forward, and it is not 
impossible that life in tropical climates may in the near 
future be materially ameliorated by the more general adop- 
tion of this class of machine. It would, indeed, be techni- 
cally possible, if not commercially so, to maintain auto- 
matically any desired temperature in any room of a large 
building, quite irrespective of what the clerk of the 
weather was doing outside. Though this stage of progress 
yet lies in the womb of the future, the output of refrige- 
rating machinery is annually increasing. As an instance 
of this we may note that Messrs. J. and E. Hall, of Dart- 
ford, have fitted over 300 ships with plant of this nature, 
amongst which are included many warships for the British 
and foreign Admiralties. 


The report of the Secretary of the United States Navy 
gives many particulars of the shipbuilding work in hand 
and of the general progress of the new fleet. Since 
March 4, 1893, Congress has authorised the building of 28 
vessels—five battleships, six gunboats, 16 to o-boats, 
and one submarine boat—displacing together 65,866 tons. 
Five of the torpedo-boats were to be completed in the 
present year, and the remaining 11 are to be ready in 
1897. In all, they will displace 2098 tons, and four of 
them will be provided with two torpedo tubes each, the 
others having three. The submarine boat will also be 
completed in 1897, as well as the six 12-knot gunboats of 
1000 tons, each carrying six 4-in. quick-firers. The five 
battleships — Kearsage, Kentucky, Illinois, Alabama, 
and Wisconsin—are to be ready in 1899, Mr. Herbert 
ire three classes of battleships, and allows—built and 
nuilding—to England, 57; France, 32; Russia, 18; Italy, 
17; Germany, 16; the United States, 11; Spain, 3. Hes 
classification of other vessels is as follows : 
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THE TRANSMISSION OF HEAT THROUGH METALLIC 
Pxiates : ErratumM.—In our article on this subject, pub- 
lished on page 31 of our last issue, the name Schwirhus, 
which occurs line 7, should be Schwirkus. 





PERSONAL AND TRADE Novrrs.—The Electrical Power 
Storage Company, Limited, of 4, Great Winchester-street, 
London, E.C., announce that, owing to the increase in the 
cost of the raw materials, they find it necessary to advance 
the prices of the E. P. 8. cells by about 5 per cent., and 
all estimates based on the old prices, the acceptance of 
which does not reach the company by the 12th inst., will 
be cancelled.—Messrs. Alfred Herbert, Limited, of 
Coventry, inform us that they are opening a show-room at 
7, Leonard-street, Finsbury, E.C., where a large assort- 
ment both of their own machine tools and those of Messrs. 
Davis and Egan, Cincinnati, U.S.A., will be on view. 
Messrs. Herbert, Limited, are the British agents to the 
American firm mentioned above.—We are authorised to 
state that the works known as the Stockton Fo have 
been purchased from Mr. Frank Brown, the iver 
under the Court, by Mr. C. Arthur Head and Mr. 
Thomas Wrightson, of Stockton-on-Tees, as from 
January 1.—Messrs. Johnson and Phillips inform us 
that, owing to the very large increase in the demand for 
their make of vulcanised cables and wires, and in order to 
meet the requirements of those firms wanting a few coils 
at a few moments’ notice, they have opened a cable and 
wire stores at their London pa En 14, Union-court, Old 
Broad-street, E.C. Special arrangements have been 
made to at once deliver emergency orders received by 
telephone or telegram.—Messrs. Alexander Daniel and 
Co., of the Bank Chambers, Corn-street, Bristol, have 
admitted into partnership Mr. Arthur 8. Cavell, chartered 
accountant, and Mr. J. E. Pritchard.—Messrs. Travers 
and Co., Belfast, inform us that they have acquired the 
business and premises of the Belfast Machine Works, 
Limited, Springfield-road, Belfast, and intend to improve 
and extend the existing plant there.—We understand that 
Mr. H. C. Eyres, London agent of the Coalbrookdale 
Company, Limited, has resigned his position there, and 





assumed the aie of manager of the architectural 
department in London of the Falkirk Iron Company. 
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GLASGOW DISTRICT SUBWAY; CABLE POWER HOUSE. 


(For Description, see Page 37.) 
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CONTINENTAL RAILWAY FACILITIES. 


ENGLISHMEN are proud of their railways, and with 
good reason. It is no mere patriotism which leads 
them to prefer the methods of travel in their own 
country to those of any other land, for nowhere is 
it possible for the ordinary traveller to be carried 
so rapidly and so cheaply as it is at home. In 
saying this we do not forget the’ Empire Express 
to Chicago, which claims, and we believe rightfully, 
to be the fastest train in the world, nor do we 
ignore the fine expresses of the Nord of France. 
But one swallow does not make spring, nor does 
one train constitute a railway service. It is com- 
paratively easy for a company to run one or two 
rapid trains a day by making everything else sub- 
servient to them, but the test of good management 
and generous treatment of the public is the average 
speed over the system, and if we adopt this as our 
criterion, the English railways will head the list, and 
there will be a considerable space between them 
and the next best. If the item of expense be also 
allowed to appear in the calculation, the dif- 
ference between British railways and those of the 
Continent will be the more marked, since, with 
few exceptions, all English trains carry third-class 
passengers, while, on the contrary, expresses 
abroad are restricted to first, or to first and second 
class passengers. 

But while we allow our breasts to swell with 
pride at our good qualities, in true British fashion, 
it is well to remember that we are not the pos- 
sessors of all the virtues from the point of view of 
the railway passenger, und often we are not even 
well acquainted with what is being done on the 
Continent. The average Englishman assumes that 
matters in France and Germany are just where they 
were five or ten years ago, when he made his 
last visit, while he would be quite indignant if 
the running of the London to Aberdeen express 
of the same date were quoted as an example of 
to-day’s best practice in England. Railway 
managers are not asleep abroad any more than here, 
and neither can they entirely escape the pressure 
of competition, although their systems were mostly 
laid out to that end. Public opinion is beginning 
to have an influence upon them, especially on those 
lines along which English travel is mostly directed, 
and we find accelerations which are not in any way 
due to rivalry. In judging the action of the French 
companies it must also be remembered that they 
have not a free hand in making their arrangements. 
As explained at considerable length in an article in 
our columns,* the railways are guaranteed a mini- 
mum dividend by the State, and such guarantees 
involve reciprocal responsibilities. The first object 
of all Governments is to keep a tight hold of the 
purse-strings, and permanent officials do not en- 
courage ventures which involve the risk of loss, 
even temporarily. Naturally they have a voice in 
anything which requires increased expenditure, 
and equally naturally they oppose a good deal of 
inertia to projects for greater train mileage, and to 
reduction of fares. 

In order to realise what progress—if any—is 
being made on Continental railways, we may com- 








* See ENGINEERING, vol. lix., page 411. 


pare their condition now with the state of affairs in 
1889, when Messrs. Foxwell and Farrer published 
their valuable volume on ‘‘ Express Trains, English 
and Foreign” (Smith, Elder, and Co.), giving 
examples of all the fastest trains both at home and 
abroad. It may be remembered (see ENGINEERING, 
vol. lxviii., page 227) that these authors took as 
their definition of express speed 40 miles an hour, 
including stoppages, in the United Kingdom and 
America, and 29 miles an hour on the Continent. 
Both these rates are much surpassed now, but only 
on special routes. Quite recently (see page 23 of 
our last volume) we chronicled a trip from London 
to Paris in 6} hours, but that was merely a tour de 
force, and it will probably be many years before it 
becomes a daily occurrence. As to English rail- 
ways, we have kept our readers informed of the 
great accelerations that have taken place during the 
last year or two on many of our lines, and in this 
article we shall confine ourselves to the Continent. 
Naturally one turns to the Calais-Paris journey first. 
In the volume we have referred to we read, ‘‘ The 
competition of the Dieppe route has introduced 
second class into all the Calais trains, except the 
night mails.”” But on July 1, 1889, these latter 
trains were announced to carry second-class passen- 
gers, and now they carry third-class passengers— 
that is, if they have tickets to England. In 1889 
the best train left Paris at 11.15 a.m., and reached 
Calais Town at 3.32, covering the 183 miles at the 
rate of 43 miles an lour including stops, and 44 
miles excluding stops. Now the train starts at 
11.50, arriving at the old time, the speed being 49.5 
miles per hour including stoppages, a performance 
the London and North-Western Railway Company 
might study with profit on the Liverpool and 
Manchester services. It really leaves nothing to be 
desired, either in speed or comfort, the ease of the 
motion being in strong contrast to the rough riding 
on the London, Chatham, and Dover Railway. 
Closely connected with the Calais-Paris route is 
that to Bale. It follows the Paris line to Amiens, 
and then diverges through Laon on to the Est 
system. This line came into existence as a through 
route by the cutting of the St. Gothard Tunnel, 
which gave passengers from England to Italy the 
opportunity of travelling by Ostend, and avoiding 
France altogether. The Nord and the Est Com- 
panies have to fight to keep the passengers out of 
Belgian and German hands, and have always given 
a good service with second class for the long- 
distance passengers. The following Table com- 
pares the best trains of 1889 and 1896 : 


1889. 1896. 
Calais ... 3.18 p.m. 3.6 p.m, 
Laon 7.59 7.2 
nak oo 8.5 7.31 
Delle ... 3.23 3.20 
me 3.55 4.22 
Bale 6.15 6.30 


Apparently 15 minutes longer is now required, but 
it will be noticed that half an hour is now given at 
Laon for dinner. Further, Switzerland has now 
adopted the Central Europe time, which is an hour 
in advance of that of France, in place of the local 
Swiss time, which was 30 minutes in advance. 

Next to the Calais-Paris line no section of the 
French railways is so important to English passen- 
gers as that running to Marseilles and thence to 
the Riviera. Every winter thousands of our 
countrymen and women fly to the shores of the 
Mediterranean, and many of them are invalids, to 
whom the journey is one of risk and great fatigue. 
They are a perfect gold-mine to the Paris, Lyon, 
et Mediterranée Company, who for a long time did 
little to accommodate them, and even now do not 
all they might. In 1889 the best train took 15} 
hours from Paris to Marseilles ; now there are two 
trains a day covering the distance—537 miles in 13 
hours, at a rate, including stoppages, of 414 miles 
an hour. The second-class passenger occupies 16 
hours 10 minutes on the journey, instead of about 
20 hours as formerly. From Marseilles to Nice is 
139 miles, and requires five hours, an excessive 
time in spite of its being a heavy road. Although 
the shortening of the journey by two hours is a 
great boon, yet much more might be done. The 
distance from Paris to Marseilles is about the same 
as that from London to Aberdeen, and we all know 
that the West Coast service will take the third- 
class passenger over that heavy road in much less 
than 12 hours even. 

The Ouest Company always ran fairly well on its 
Dieppe route, in order-to tempt English traffic that 





way in spite of the longer sea voyage. In 1889 
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the best train covered the 125 miles in 3 hours 
42 minutes, at a speed, including stops, of 34 miles 
an hour. Now it runs the distance in 3 hours 
25 minutes, or at a speed of 36.5 miles an hour, 
which is a slight improvement. 

The instances we have given show, at any rate, | 
that the French railways are improving in the point | 
of speed, and although the advance is not, in all | 
cases, so great as it should be, still it is evidence | 
that there is a movement in the right direction. | 
The competition with the German lines for the | 
Italian and Swiss traftic has been the greatest benefit | 
to passengers, particularly to those who travel | 
second class, and good trains in one part of a 
country educate the public to demand them else- | 
where also, as we have seen at home. But while it 
must be admitted that the Continental systems are 
generally either slow, or dear, or both, yet in some 
respects they deal liberally with the public. The 
care they take of passengers’ luggage is a case in 
point, and although the system is not suited to an 
impatient people like the English, yet once the 
luggage is given in charge and a_ receipt 
obtained, it affords the traveller satisfaction 
to know he will find his trunks safely at 
his journey’s end, be the distance 10 miles 
or 1000. It is, however, in regard to circular 
tickets that the greatest liberality is exercised. 
One may plan a tour over any system, or any com- 
bination of systems, and obtain a booklet of tickets 
to cover that route. It is requisite that the tour | 
should end where it starts, but that is almost the 
only essential condition. For instance, if such a 
system were in force with us, it would be possible 
to travel from London to Brighton, thence along 
the South Coast on to the South-Western system, 
branching on the Great Western in Devonshire, 
thence following the Midland to Scotland, and re- 
turning by the East Coast. The passenger could 
alight and stay at every station if he pleased, pro- 
vided he made the round within a specified time, 
generally 60 days. In connection with the flexi- 
bility of route there is associated a great reduction 
in price, As shown by the annexed Table, the 








Scale of Fares for Circular Tickets. 


. : First | Second Third 
Distance. Class. | Class, Class. 
Kilometres fr. fr. fr. 
Up to 300... 27 19 13 
From 801 to 325. 29 10 14 
, 2 20: 31 22 15 
wees 33 23 16 
»  376,, 400 35 25 17 
~ s, S. 37 27 18 
»  481,, 400.. 40 29 19 
»  461,. 500 45 31 20 
pa 5OL ,, 550 47 34 22 
» Sa Be .. : 61 37 24 
»  601,, 650, ; os 5 40 26 
Mia te... 59 43 28 
a 63 47 30 
ee. 67 49 32 
si 801 ,, 850. Tl 51 34 
ee ae. 74 53 36 
» 90L,, 950°: 78 56 36 
» 951 ,, 1000. 81 60 30 
»» 1001 ,, 1100 | 89 64 43 
» 1101 ,, 1200 96 69 47 
»» ie0l ,, 1300.. 103 73 50 
»» 1301 ,, 1400 |. 109 78 54 
»» 1401 ,, 1500 |. 117 82 56 
» 1501 ,, 1600. 123 87 60 
»» 1601 ,, 1700, 129 92 63 
»» 1701 ,, 1800. 135 95 66 
» 1801 ,, 1900 ., 141 100 69 
» 1901 ,, 2000 ., 146 103 72 
»» «2001 ,, 2200. 157 111 77 
»» 2201 ,, 2400 .. 167 119 81 
»» 2401 ,, 2600 .. 176 125 87 
», 2601 ,, 2800 .. 185 131 90 
»» 2801 ,, 3000 .. 193 136 95 
»» 98001 ,, 3200 .. 200 |} 142 98 
» 3201 ,, 3400... 207 «|= 146 101 
»» 3401 ,, 3600 .. 22 | Wl | 105 
», 8601 ,, 3800... 217 | 154 108 
»» 3801 ,, 4000 ,, 223 159 111 
»» 4001 ,, 4200... 228 163 =| «(4114 
»» 4201 ,, 4400... 234 | «(168 | «(O17 
»» 4401 ,, 4600 .. -~ | an 1° 3n 
»» 4601 ,, 4800... 244 17% SO] s«d:84 
»» 4801 ,, 5000, 250 180 =| = (127 
»» 5001 ,, 5200... 255 185 | 130 
” 6201 ,, 5400 .. 261 | 189 134 
»» 5401 ,, 5600 .. 266 = | «=(198 137 
» 5601 ,, 5800. 271 | 197 | 140 
» 5801 ,, 6000, 277 | 202 | 144 
»» 6001 ,, 6200.. 232 «| 206 | 146 
6201 ,, 6400 . 988 | 210 | 150 
"6401 ,, 6600 .. 23 6| «(34S | 
», 6601 ,, 6800.. ; 2 ; 219 156 
» 6801 ,, 7000.. ; : 304 | 223 160 
100 kilometres = 62 miles. 100 franes = 4. 


third-class passenger can wander over Europe in a 
circuit of 7000 kilometres (4340 miles) for the trifling 





sum of 61. 8s., or at the rate of about a farthing a 


mile. Whether he would be alive at the end of | 
such a journey in Continental third-class carriages | 


is another matter. Practically it is impossible to 
travel long distances abroad by the third class, 
since trains including such carriages nearly 
always stop at every station, and travel very slowly 
between. However, a man bent either on pleasure 
or business on such an extended scale, would pro- 
bably be able to afford the first-class fare of 
12/1. 3s., which works out to less than ?d. a 
mile. Of course the passenger over short distances 
does not get such advantageous terms. He is in 
the position of the retail buyer, and cannot expect 
wholesale prices. For 806 miles, equal to the 
distance from London to Edinburgh and back, he 
pays 3l. second class, or about seven-eighths of a 
penny per mile. 

Not only is the average passenger considered by 
the Continental companies, and tempted to make 
long journeys, but additional advantages are offered 
to induce him to take his family with him. The 
Table given above applies to the first and second 
persons in a party—pater and materfamilias—but is 
decreased by 10 per cent. for the third, and 25 per 
cent. for the fourth and all succeeding members. 
On the other hand, children only travel at half-price 
up to the age of seven years, but doubtless children 
in a foreign railway carriage always look much 
older than their parents admit them to be, just as 
they do at home. 

It is pleasant to point to these good points in 
foreign railway management, because they are often 
unknown to the travelling Englishman, or, at any 
rate, forgotten in the irritation engendered by 
regulations which seem perfectly natural to the 
people of the country, but most irksome to him. 
It is the little things which lie on the surface which 
attract the most attention, and it is these which, in 
the main, conduce to the idea that Continental 
railways are ill-managed. The virtues of our own 
companies are not inherent, but are the result of 
competition. When there is no competition, the 
speed is slow and the prices are high, and it is only 
when the traveller has the choice of routes to his 
distination that his time and his pocket obtain much 
consideration. It is exactly so on the Continent, 
but there the Governments have been careful to 
minimise competition. When it has started into 
existence in spite of them, the main features of the 
services are good, and it is only trifling irritating 
details, such as the conduct of some of the officials, 
that give rise to annoyance. There is, however, 
one form of competition which no railway can 
escape—the tendency of a man to avoid the expense 
of travel by staying at home, and it is to meet this 
that the magnificent system of ‘‘ voyages circulaires 
avec itineraire facultatif,” to which we have alluded, 
was introduced. It is much in advance of our ‘tourist 
tickets ” and ‘ circular tickets,” because it enables 
each person to plan his own tour, and to come and 
go as he wishes. Of course the United Kingdom 
does not offer scope for such a system in its most 
economical aspect, since the distances there are not 
very long. Still, there are many possible tours of 
1000 miles with us, and if foreign railways find it 
answer their purpose to give cheap terms for such, 
it is quite certain that equal advantages would accrue 
at home. At any rate, this is a feature of travel 
on which we cannot pride ourselves on our supe- 
riority over Continental nations. 





THE MINERAL INDUSTRY. 

Mr. C. Le Neve Fosrer’s admirable report to 
the Home Oftice upon the mineral industry of the 
United Kingdom comes again somewhat late this 
year, for it only takes us to the end of 1895. This, 
however, does not appear to be the fault of the 
authorities charged with the compilation. The 
returns of quarries are included in the report, and 
the masters of quarries have been very slack in 
complying with the provisions of the Act requiring 
them to send information. ‘Many of the quarry 
owners,” Mr. Foster says, ‘‘ are working men, who, 
if not illiterate, are at all events unaccustomed to 
fill up official forms. In other cases quarry owners 
made light of the duty imposed upon them by 
Parliament, and required a reminder, and some- 
times several reminders, before sending their 
returns.” Mr. Foster gives a seasonable hint to 
those who wilfully neglect their duties, and thus 
put so much additional work upon the Government 
staff, that he has a means of making things unplea- 
sant in the provisions of the Quarries Act, which 
requires that annual returns shall be sent in not 
later than February 1 of every year. 

In the year dealt with, 1895, the total value of 


all minerals produced in the United Kingdom was 
69,129,664]. at the mines and open works, being 
about 8? millions less than the previous year’s 
total. 

By far the most considerable item is supplied 
by coal, of which 189,661,362 tons were raised, 
the total value being 57,231,213/. at the pit’s 
mouth. The quantity was greater than in any 
preceding year, and was in excess of that of the 
previous year by about a million and a third tons, 
but the money value was five and a half million 
pounds less; which points to the fact that the 
average price of coal was much less than in 1895 
than during the preceding year. 

Iron ore supplies the total next in magnitude, 
12,615,414 tons being raised, of a value at the 
mines of 2,865,7091. Here we have a slight in- 
crease in quantity over the previous year, but a’ 
notable falling off in price, for the value of the iron 
ore raised in 1894 was 3,190,6471. 

The figures quoted do not, of course, give an 
adequate idea of the volume of the home manufac- 
turing industries depending on the coal and iron 
trades respectively (of course the two largely over- 
lap) ; because we export very large quantities of 
coal and import a large mass of iron ore. The 
figures on this subject are worth quoting here. 
Thus both in 1894 and 1895 we sent abroad over 
according to the Board of Trade returns— 
33,000,000 tons of British coal, these being by far 
the largest totals ever reached ; in fact, for years 
past the exports of coal have mounted higher and 
higher, as is well shown by a diagram given in Mr. 
Le Neve Foster’s report. On the other hand, 
though we export practically no iron ore, if any at 
all, there was brought into the country close on 
3,000,000 tons in both 1894 and 1895; and this 
ore, it is hardly necessary to say, is of the most 
valuable description, being used for steelmaking. 

Next to iron ore, the biggest totals are obtained 
from clays, the weight produced of which was 
9,796,086 tons, of a value of 1,839,607/. at the 
place of production. The total appears heavy, but 
it far from includes the whole of the clay worked, 
for Mr. Foster’s inquiry is made within the limits 
of the Quarries Act, which does not include work- 
ings less than 20 ft. deep. It is hardly necessary 
to say that by far the greater quantity of clay used 
for brickmaking is obtained from shallow workings. 
Certainly clay for brickmaking must be a very 
small rate of value as raw material, but when the 
enormous quantities of bricks, tiles, &c., that are 
annually used are taken into consideration, and 
when to these is added fireclay, china clay, clay 
for pottery, and other descriptions, the figures begin 
to be accounted for. 

Next in the table in order of weight comes 
‘¢ Limestone other than chalk,” of which 9,525,039 
tons were produced, of a value of 1,205,261. The 
figures again appear large, but we are told that 
only 6 per cent. of the total amount raised in all is 
from mines, the remainder being obtained from 
open quarries. No doubt a very large proportion 
of these quarries would be over 20 ft. deep, and 
their product would thus come within the scope of 
the inquiry. The quantity of sandstone quarried 
was 4,230,526 tons, about half the quantity of lime- 
stone, but exceeding the latter in value, the money 
equivalent being 1,366,596/. at the quarry—the 
figures here, as in all other cases, not including the 
product of quarries less than 20 ft. deep. Among 
other materials over a million tons may be men- 
tioned the following: Chalk 2,924,235 tons, value 
153,864. ; oil shale 2,246,865 tons, value 561,715. ; 
salt 2,173,253 tons, value 709,751l.; and whin- 
stone, basalt, &c., 1,728,350 tons, value 352,3821. ; 
and granite 1,667,766 tons, value 547,999J. Of 
slate and slabs 581,760 tons were produced, of a 
value of 1,274,146/. All other articles were under 
a million tons in weight, and considerably less than 
a million pounds in value, excepting sand and 
gravel, of which 1,014,477 tons were raised, the 
value of which was 81,1071. ; it being here again im- 
portant to remember the 20 ft. limit in depth of 
working. 

Turning now to some of the articles that come 
more particularly within our province, we find, first 
of all, that no more than 7531 tons of copper ore 
were produced during 1895, the value being 21,9121. 
For the same year the Board of Trade gives as the 
value of copper ore imported into this country 
2,807,363/. (only a little less than the value of im- 








ported iron ore), but in addition to this, unwrought, 
or partially wrought, and old copper to the value 


| of close on two millions sterling was also imported, 
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The imports of copper ore and raw copper have 
fallen off enormously in value for the last 14 years, 
especially during the period since 1888, when they 
were over 8} millions sterling. In the engineering 
trades this may be, to some extent, attributed to 
the substitution of steel forgings for gun-metal, the 
use of steel fireboxes, the disuse of brass tubes on 
some lines, and, to some extent, the substitu- 
tion of steel for copper steam pipes. In dealing 
with these statements of value, however, the great 
inflation in the price of copper which took place a 
few years ago has to be borne in mind. 

Lead ore to the extent of 38,412 tons was mined 
during the year, the value being 273,392/. Here, 
again, the home producer is far below the imports 
as regards raw material, for though the Board of 
Trade returns do not give a heading for lead ore 
imported, we find that during 1895 pig and sheet 
lead te the value of 1,654,073/. was imported into 
the United Kingdom ; and here, again, we find a 
falling-off during the last eight years, though not 
nearly so marked as in the case of copper, and on 
going back to the commencement of the last decade 
we find a slight increase. There were 10,612 
tons of tin ore produced in Great Britain during 
1895, according to Mr. Le Neve Foster’s report, 
the value being 370,5301. During the same year 
tin in blocks, ingots, bars, and slabs to the value 
of 2,631,038/. was imported into the British Isles. 
This is considerably less value—almost a million-- 
than was imported in 1888, but more than at the be- 
ginning of the eighties ; and although there is now a 
decrease on the average of the preceding seven 
years, the falling off is not very marked. The price 
of tin in Cornwall is less than it has been for 25 
years, excepting 1878, and the depression in the 
tin trade has been severely felt there. The zinc 
ore mined was trifling in value, a product of 17,478 
tons being worth only 49,4301. The import of 
crude zinc in cakes for the same year was valued 
at 933,8941., in addition to which manufactured 
zine to the value of 375,192/. was also imported. 
These totals are also below the average of the last 
eight years, but slightly above that of the seven 
years preceding. 

It is not necessary to give details of the remain- 
ing items which go to make up the total of minerals 
raised in the United Kingdom in mines and quarries 
less than 20 ft. deep, the whole value of which, the 
report tells us, amounted in 1895 to 69,129,664. at 
the mines or open works. This is over 8? millions 
less than the corresponding figures for the previous 
year, when the total was 77,898,9381.; and this in 
spite of the fact that new items have been added to 
the list of 1895. Thisis not altogether satisfactory, 
but if we turn to another of Mr. Le Neve Foster’s 
tables, in which is given the estimated yield of 
metals and their value at average market price, we 
meet with more reassuring figures. For 1894 the 
estimated yield of copper, gold, iron, lead, silver, 
tin, and zinc, was in value 11,086,945/., whilst in 
the year under consideration, 1895, it was 
11,472,2251. The diminution in the total value of 
all minerals for 1895, as compared to 1894, is partly 
accounted for, as Mr. Foster points out, by a de- 
crease of 5} millions in the value of coal, and a 
decrease of more than 300,0001. in the value of iron 
ore, although in both cases the quantity raised was 
greater ; in regard to coal, to the extent of 1,387,837 
tons, or 0.73 per cent.; and in the case of iron ore, 
to the extent of 248,106 tons, or about 2 per cent. 

As already shown, the coal trade is by far the 
most extensive, both in bulk and money value, of 
our mineral industries ; and, as we have also pointed 
out, the year under consideration exceeded all pre- 
vious years in this respect. At the suggestion of 
Mr. Cunynghame, Mr. Le Neve Foster has made a 
very interesting comparison between the actual out- 
put during the last 35 years and that estimated by 
the late Professor Jevons in 1866. The results are 
very clearly set forth in a diagram in the report. 
It will be remembered that Professor Jevons 
based his estimates on the increase in pro- 
duction between the years 1854 and 1864, when 
the figures gave an advance of 3.7 per cent. as an 
average. At this rate, in 110 years, the quantity 
produced would have amounted to 100,000 millions 
of tons. Mr. Hull’s estimate of the available coal 
in Britain within a depth of 4000 ft. was 83,000 
millions of tons. As Mr. Foster’s diagram shows, 
the actual and calculated figures agree closely for 
the first 15 years, but after 1875 the real figure in- 
variably falls short of Professor Jevons’ esti- 
mate, and in the year 1895 the deficit is nearly 
80 million tons out of the calculated total of 270 





million tons. The actual average rate of increase, 
therefore, instead of reaching the estimated 3.5 per 
cent. per annum, has only been 2.8 percent. The 
1893 strike is accountable for a good deal of the 
falling off of late, and if the period 1891-95 be taken, 
we find the average yearly increase to be only 0.1 
per cent. The facts are extremely interesting, and 
have an important bearing on the whole industry 
of the country, but the subject is too large a one to 
deal with more fully here beyond saying that the 
failure to maintain the rate of increased consump- 
tion of coal may be due either to a falling off in 
manufacturing operations or to a more economical 
use of fuel. Happily of the latter we are assured, 
whilst about the former we need yet to utter no 
despairing cry ; even if new competitors in our 
sometime undisputed fields of industry are spring- 
ing up and becoming yearly more serious rivals. 

A large part of this report is devoted to the 
question of personnel, both in regard to British and 
foreign mines. Figures as to persons employed, 
accidents, deaths, etticiency of labour as shown by 
output per capita, and other matters of this de- 
scription are treated of in a very complete and 
efficient manner. It is, however, too late in this 
article to start on a fresh subject of this nature, and 
we must refer those more particularly interested to 
the original report.* 

The report, as we have indicated, is one of 
great value, and has been most ably prepared. 
We hope that Mr. Le Neve Foster’s desire to have 
the shallow quarries, under 20 ft. deep, included 
may be fulfilled, so that the public may be put in 
possession of a more complete record of the mineral 
industry. The absurdity of the present arrange- 
ment is well shown by the fact that when a slag 
heap is more than 20 ft. high (the value of slag is 
put down at 5888/. for 1895) it becomes a quarry 
and is included in the return, supposing it to be 
worked—as is sometimes the case in districts 
where slag is used for road metal—whereas if the 
heap were 19 ft. 11 in. it would be a factory. It 
would appear, however, that some limit to the term 
‘* quarry” were also required. We should have 
thought slag to be a manufactured article even if a 
bye-product. 

The report also regrets the absence of statutory 
powers which would enable the relative amounts of 
coal consumed for various purposes (other than ex- 
portation) to be known. The Royal Commission 
on Mining Royalties reported that information of 
this kind was desirable, and their suggestion was 
endorsed, we are told, and extended by the Depart- 
mental Committee upon Mining and Mineral 
Statistics. The asked-for return would be most 
interesting and instructive if it could be made suffi- 
ciently detailed, but we do not quite see how the 
coal could be traced to its ultimate use in a large 
number of instances. 








EXPERIMENTS IN STEELMAKING IN 
JAPAN. 

Some time ago it was announced that the Govern- 
ment of Japan had determined to start an estab- 
lishment for the manufacture of steel, and the 
Imperial edict on the subject gave very minute de- 
tails of the number of officials to be employed and 
of their salaries, but little information was pub- 
lished on the scientific bearings of the subject, or 
of the investigations which had been made regard- 
ing the materials available for the manufacture. 
From the papers which have recently come to hand 
from Japan, we gather that in those, as well as in 
all the other industrial works which the Japanese 
have undertaken, they have displayed an amount 
of foresight which will go far to insure the success 
of their proposals. For some years past the sub- 
ject has been carefully considered, and experiments 
have been carried out in order to ascertain whether 
the materials available were suitable for the manu- 
facture of steel, and it was only after the results of 
these experiments were found to be satisfactory that 
it was determined to proceed with the works which 
were necessary to carry them to a practical issue. 

One of the earliests projects brought before the 
newly constituted Imperial Diet was the establish- 
ment of a steel manufactory, and it was introduced 
by the Minister of Marine in an exhaustive speech 
in which he dwelt on the importance of the subject, 
and its necessity, especially in view of the naval 








* Published for Her Majesty’s Stationery Office by 
Messrs. Eyre and Spottiswoode, East Harding-street, 
Fleet-street. The published price is 3s. 3d, 





and military development which was going on in 
Japan. Unfortunately, in the course of his speech 
he made some remarks which stirred up some of 
the old clan spirit among the Deputies, and in 
Japan, as elsewhere, very often such matters are 
not decided solely on their merits, but to a large 
extent by party or other considerations, and the 
result was that the programme put forward by the 
Minister of Marine was rejected. In fact, the 
opposition which was offered to it was one of the 
causes which led to the dissolution of the Lower 
House in its first session. The following session 
the Government again submitted estimates for the 
proposed establishment, but the same fate befel the 
Bill. The Committee appointed by the Diet to 
examine the scheme reported that the infor- 
mation was not sufficiently explicit in respect 
to the amount of raw material available in Japan, 
and as the Government authorities were unable 
to guarantee the work, they were of opinion 
that the appropriation ought not to be granted. 
The Lower Hane adopted this report, and 
the proposals of the Government were again 
defeated. The House of Peers, however, came to 
the rescue. Led by one of their number, who was 
a graduate of the Imperial College of Engineering, 
who had had considerable practical experience in 
this country, it was agreed to appoint a representa- 
tive Committee to collect information, after which 
the consent of the Diet should again be sought. 
The Committee included the Director of the Im- 
perial Military Arsenal, experts from the National 
Debt and Mining Departments, a representative 
of the Mail Steamship Company, a_ professor 
of the University, and Viscount Naito, the 
mover of the resolution. After holding a num- 
ber of preliminary meetings, it was felt by the 
members of the Committee that it would be impos- 
sible to frame a satisfactory report until special 
investigations were made regarding the amount of 
iron contained in the mines of Japan, the method 
of organising and the outlay connected with the 
establishment of the proposed manufactory. 
Hitherto the subject had been looked at entirely 
from the point of view of national defence, but the 
Committee were of opinion that it would be advis- 
able to place it on a wider basis, and, therefore, 
that the Department of Agriculture and Commerce 
rather than the Naval Department should be’ re- 
en for the management of the enterprise. 

he Government acted on this advice, and 
the Department of Agriculture and Commerce 
co-operated with the Committee of the House 
of Peers, and the experts connected with it 
carried out the necessary investigations and experi- 
ments. The results proved very satisfactory, and 
a special appropriation was granted by the Diet for 
the purpose of placing them before both Houses of 
Parliament. Still, however, considering the scheme 
premature, the Government of the day did not adopt 
the proposal of the House of Peers to bring ina sup- 
plementary budget to provide for the establishment 
of the manufactory, but in August, 1894, appointed a 
second Committee composed of 25 members to carry 
out investigations, with special reference to the work 
of iron foundries in Europe and America, and the 
circumstances existing in Japan ; but, withthelimited 
funds at its disposal, the Committee did not achieve 
any particular results. The Minister of Commerce 
at that date was an individualist, and was of opinion 
that the work should be undertaken by private 
capitalists, and not by the State, and, of course, he 
was able to offer great obstructions to any proposals, 
However, after a time he was replaced by Viscount 
Enomoto, who was a zealous advocate for the estab- 
lishment of a steel manufactory by the State, and 
under his supervision a series of experiments of a 
highly satisfactory nature was made. Mr. Kaneko, 
the Vice-Minister of the Department, who is most 
enthusiastic in all such matters, and moreover 
has a very good knowledge of their principles, 
and the Committee over which he presided, 
resolved, among other things, that it would be 
advisable to have the business undertaken by the 
State and not by private capitalists, The desire 
for such a work had meantime greatly spread among 
the members of the Diet, and their party spirit 
disappeared in the enthusiasm caused by the 
success of the war with China, and last session of 
the Diet a grant was made of 4,095,700 yen for 
establishing a steel manufactory, the payment of 
this sum to be spread over four years. According 
to the scheme drawn out by the Government, the 
establishment is designed to manufacture 60,000 
tons yearly, consisting of 35,000 tons of Bessemer 
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steel, 20,000 tons of Siemens-Martin steel, 4500 
tons of wrought iron, and 500 tons of crucible 
steel. The Imperial Ordinance states that the 
staff is to consist of a president, a chief engineer, 
two managing directors, eight engineers, two 
consulting foreign engineers, and a number of 
assistant engineers and clerks. Mr. Yamanouchi, 
the originator of the Hokkaido Colliery Railway, 
has been appointed president, and Mr. Oshima, an 
ex-chief engineer of the Ikuno Silver Mine, the 
chief engineer. Judging from the past experience 
of these gentlemen, and the success which has 
hitherto attended their undertakings, it is anti- 
cipated that they will be able to make the new 
enterprise successful, 

The iron deposits of Japan have not yet been 
fully examined, but it is known that there are large 
quantities of magnetic iron ore of very rich quality 
in the neighbourhood of Kamaishi, in the north of 
Japan, where several blast-furnaces have already 
been erected. These will give the chief supply of 
ore for the proposed works, but, in order to utilise 
other materials found in Japan, a very valuable 
series of experiments were carried out. 

The reports on the experiments which have been 
published are of a very interesting nature, but 
meantime we can only briefly note some of 
the more important results. Numerous experi- 
ments were made to ascertain whether the iron- 
sand, which is so common in Japan, could be sub- 
stituted for wrought iron in the manufacture of 
Siemens-Martin steel. Iron-sand is a kind of mag- 
netic iron, and is therefore free from the obnoxious 
foreign ingredients commonly present in ordinary 
iron ores. Its quality may be judged from the fact 
that it was much used in olden times for the direct 
manufacture of steel of excellent quality, which 
was used in making swords and other sharp instru- 
ments. The report states that ‘‘when so much 
could be accomplished by the old process, far better 


results may be anticipated, provided a more 
perfect process were adopted, so that iron- 
founders of the West might envy the natu- 


rally more fortunate experts of Japan in the 
matter of steel-founding.” The experiments con- 
ducted in a Siemens-Martin furnace produced a 
steel of a very satisfactory nature both as regards 
malleability and tenacity. One grave difficulty 
arose from the formation of silicate of iron, the 
iron-sand, which has a strong basic reaction, com- 
bining with the silica in the bricks used in the oven. 
The, question came to be, not whether iron-sand 
could be used in the manufacture of Siemens- 
Martin steel, but whether bricks capable of with- 
standing the corrosion of iron-sand could be manu- 
factured. It was upon the results of experiments 
in the manufacture of firebrick that the fate of steel 
production in Japan depended. 

To these, therefore, special attention was directed. 
Hitherto the bricks produced in Japan have been 
deficient in heat-resisting qualities, and have been 
of too porous a nature. It was found, however, 
that by a proper selection of material and an im- 
wroved method of manufacture, bricks could be 
abundantly produced in Japan of great heat-resist- 
ing power, and in every way suited for use in the 
manufacture of steel. In fact, it is stated that the 
bricks produced proved far superior in fire-resisting 
qualities to French bricks, and were not easily dis- 
tinguishable from the best English bricks. On this 
subject the report seems to be quite clear, and its 
authors do not hesitate to say that as the result of 
these experiments one of the most important 
facilities for foundry work in Japan has been 
secured. It is evident from what we have stated 
that the Japanese have gone about the matter of 
the manufacture of steel in a most deliberate 
manner, and we shall watch with interest the 
progress which is made in the actual works, and 
note the quality and amount of their products. 
Mr. Oshima, the chief engineer of the proposed 
steel works, accompanied by a_ delegation of 
Japanese officials, after having visited some of the 
most important steel works in America, arrived in 
this country a few weeks ago. They are now visit- 
ing the chief steel-producing centres in Britain, and 
then propose to proceed to those of France and 
Germany. After a careful study of the most im- 
proved appliances and methods, they are authorised 
to purchase all the machinery and plant necessary 
for a complete establishment for carrying out on a 
large scale what has promised so well in the experi- 
mental stage. It is proposed to erect the works in 
the neighbourhood of the extensive coalfields in the 
south of Japan. 














THE WEATHER OF DECEMBER, 1896, 


DECEMBER gives us the shortest day and the 
longest night. Daylight is scant, cold, and com- 
fortless ; the nights are seldom starlit. The dull 


these islands give a resultant from S.W. byS., 
which becomes 8.S8.W. by taking their estimated 
force into the computation, while the mean dis- 
tribution of atmospheric pressure indicates S.W. 
The highest temperature, 58 deg., was reported at 


grey sky has generally a leaden hue. Biting frosts | Leith on the 26th ; the lowest, 9 deg., at Braemar 


and cutting winds occur occasionally. Exception- | 
ally there are fine days when the sun shines and a 
mild south wind blows, but then haze must be | 
absent. Sharp frosts coincident with the shortest | 
daylight are more welcome to farmers than at any 


on the 23rd. The mean temperature at 8 a.m. 
Greenwich time, for the entire area of these islands 
at sea level, was on the Ist 40.5 deg., 3rd 45 deg., 
4th 42 deg., 10th 46.5 deg., 18th 36 deg., and con- 
tinued about that point until the 24th, when it 


other time, for the hours of labour are then at a| quickly rose to 40.5 deg., and by the 26th to 


minimum, and least inconvenience is experienced | 
from their curtailment ; while the frost benefits | 
the bare fallows by breaking up the soil and letting 
in the air, so that it is more easily worked and 
seeded. The S.S.W. wind is the warmest, the E. 
the coldest. An overcast sky affords more warmth 
than a cloudless firmament. The mean temperature 
for the whole month is about the same as for the 
overcast days, on an average of years ; showing how 
completely the winter cold is mitigated by the pre- 
valent S.W. winds. Clear days are not so warm 
as overcast, and starlight nights are much colder 
than cloudy ones. The mean temperature with E. 
wind corresponds closely with that for clear weather, 
though the range of temperature is not so great 
with the former as with the latter condition ; pro- 
bably the two conditions when coincident are at- 
tended by the coldest weather. Generally the mean 
range is least in this month, though very little less 
than in January, pointing to the end of the year as 





the period of least range. More heat is lost by 
terrestrial radiation than is gained by solar radia- 
tion. 
S. and W. for a mild December; when they are | 
frequent from N. to E. the month must be very | 
cold. The weather is at the worst, though there | 
may be some bright days. The shortest day has | 
been observed warmer than the longest ; that is, | 
the depth of winter milder than the height of | 
summer, so capricious is the climate of the British | 
Islands. 

Estimating by the data published in ENGINEER- 
ING, for 1881-95, fifteen years, December was 

Mildest in 1888, with large rainfall, resultant of 
the winds 8.8.W.; also in 1894, with large rain- 
fall, wind W. 

Coldest in 1890, with small rainfall on fewest 
days, very little sunshine, great atmospherical 
pressure, wind S.E. 

Wettest in 1882, very cold, very low pressure, 
very little sunshine, wind S.W. by S. ; also 1886 
was very wet, with the greatest number of rainy 
days, least pressure, cold air, most sunshine, wind 
W.N.W.; and 1893 was very rainy, very mild, 
with S.W. winds. 

Driest in 1885, with greatest pressure, wind W. 
by S. ; also in 1890 (see above). 

Greatest Presswre in 1895 (as above). 

Least Presswre in 1886 (as above). 

Most Sunshine in 1886, 25 per cent. of possible 
duration. 

Least Sunshine in 1884, 9 per cent., mild, much 
rain, low pressure, wind W.S.W. 

The weather of December, 1896, was decidedly 
wet ; rain fell nearly every day, but the quantity 


The winds must predominate from between | not available for more. 





was excessive only in Ireland and the south-west of 
England. With damp in winter, the temperature 
as usual was mild, though not much above the 
average. Between the showers the weather was 
often clear and bright, so that notwithstanding the | 
general gloom a fair duration of sunshine was 
scored. Mist and fog were present occasionally. 
A few cold days, with frost or hoar-frost, brought 
down the mean temperature ; excluding them, the 
month had for the most part warm air. The mean 
pressure and temperature of the atmosphere at 
extreme positions of the British Islands to which 
the Isle of Man is central, are as follows : 





> M - 
necked | Mean Difference Difference 
Positions. Pressure. from Normal. a from Normal. 
in. in, deg. deg. 

North ..| 20.65 below 0.04 41 above 1 
South | 29.79 | » 0.19 46 Se 
West 29.66 » wei 44 oh ok 
East sk 29.79 » 0,08 40 nil 
Central 29.71 » 0.15 43 above 1 








The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results in the next column. 

The daily general directions of the winds over 


47.5 deg.; it went down to 41.5 deg. next day, but 
mounted to 46.5 deg. on the 31st. Thus the month 
ended 6 deg. warmer than it began. At inland 





| 
ee y Difference 
Places. | Rainy Days. Amount. from Normal. 
in. in, 
Sumburgh 29 3.71 less 0.56 
Scilly .. 29 5.33 more 1,33 
Valentia 29 8.78 ~» 
Yarmouth 24 2.45 less 0.08 





stations, whenever the air was clear at night, ter- 
restrial radiation brought about very cold mornings, 
contrasting surprisingly with the simultaneous 
warmth at coast stations where the air was 
damper. Thus, on the Ist, while Valentia had 
49 deg., Nairn had only 27 deg.; 15th, Scilly 
45 deg., Nairn 24deg. ; 20th, Valentia 41 deg., 
Parsonstown 17 deg. ; 24th, Valentia 49 deg. ; 
Yarmouth 27 deg.; 29th, Valentia 49 deg., Lough- 
borough 29 deg.; these are a few instances, space is 
Slight snow was reported 
at afew stations on one or two days. Rainfalls ex- 
ceeding 1 in. in 24 hours were measured at Prawle 
Point on the 2nd, 1.15; 14th, Valentia 1.03, 
Roche’s Point 1.20; 28th, Valentia 1.08. Aurora 
was seen in north Scotland on the 4th, in Norfolk 
on the 5th. Atmospherical pressure was least, 
28.5 in., on the 6th; greatest, 30,45, on the 20th. 
At 8 a.M., the Ist, the barometer stood at 29.5 on 
the west coast of Ireland ; 2nd, 29.2; 3rd, 29.0; 
next morning, 28.7 at Scilly ; thus three days’ warn- 
ing was given of the storm, which travelled to 
Jersey, thence sped on to Spurn Head, 28.7 on 
the 5th. It then seems to have retrograded to the 
entrance of the Channel; 28.5 on the 6th ; again 
came up to Shields; 29.0 on the 7th, and moved 
towards Denmark. This was the storm which 
wrecked the Chain Pier at Brighton. A storm which 
travelled with great rapidity was first in evidence 
south of Ireland at 6 P.m., 13th, 29.0 ; next morn- 
ing its centre was at Dover, and the following 
morning near Berlin. The weather notations show 
clear days to have ranged between 5 in the east and 
2 in the north ; overcast days between 21 in the 
west and 18 in the central district. Fog prevailed 
in England on 2 days, mist in east England on 6. 
Only 9.6 hours of sunshine were recorded at London, 
30 at Aberdeen, and 46 at Parsonstown. About 
5.30 a.m, the 17th, shocks of earthquake were ex- 
perienced in the large’area of England bounded by 
Wales and the eastern counties, embracing all the 
central counties to the confines of Hants. The 
variability of the weather was remarkable, not the 
least so the frequent intervals of fine clear sun- 
shine, though only lasting an hour or two. 

‘*Though Heaven be screen’d by a stormy rack, 

It rains, and the blue 
Comes laughing through.” 


The death rate in the metropolitan district was 


| about 17 per 1000 per annum. 


The duration of bright sunshine, estimated in 
percentage of its possible amount, during the five 
weeks ending January 2, was for the United King- 
dom 18, north Ireland 26, south Ireland 25, south- 
west England 23, Channel Isles 21, east England 
21, south and north-east England 19, central 
England 17, west Scotland 15, east and north 
Scotland 11, north-west England 10. 








AMERICAN NAVAL ENGINEERING. 


THE annual report of the Chief of the U.S. Bureau 
of Steam Engineering is not a very voluminous com- 
pilation this year; indeed, what was once a very 
complete and most instructive annual publication, 
has dwindled a good deal of late, whilst the ex- 
tremely valuable illustrations of warship machinery 
have quite disappeared. That, however, is not a 
subject with which we have any right to find fault 
and even now the information given to the American 
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public and the world at large by the Bureau is far 
in excess of that officially offered to the British 
public by the British Admiralty. In addition to 
this we have now the admirable publications of the 
American Society of Naval Engineers, which give 
so much information on points of special interest ; 
and which, indeed, may be almost looked on as 
an appendix to the United States official reports. 
From this report of Commodore Melville, who 
still holds the position of U.S. Engineer-in-Chief, 
we learn that during the year ending June 30, 
1896, the amount appropriated for steam machinery 
of the U.S. Navy was 675,000.00 dols., whilst 
the total expenditure was 674,999.34 dols., so that 
the balance of 3 dollars and 66 cents, say 15s., 
remains in hand wherewith to carry on operations. 
This is what would be called at Washington bringing 
the business down to a fine point. Details of work 
in progress are given, from which it appears that 
attention is still being largely given to designing. 
Plans and specifications have been got out for the 
machinery of battleships Nos. 5, 6, 7, 8, and 9, for 
the Hartford, and for a tug. The machinery of 
some 20-knot and 224-knot torpedo-boats has also 
been designed, whilst rearrangements of machinery 
and other matters have received the attention 
of the professional staff. Experiments have 
been completed on the use of liquid fuel in 
a third-class torpedo boat. The evaporative 
results have been good, even at the highest rates 
of combustion, and, Commodore Melville considers, 
it only remains to be ascertained whether the fuel 
can be carried without danger of gas being given 
off, ‘‘ which is the one objection to the use of any 
fuel oil other than petroleum refuse.” The experi- 
ments are to be carried further by means of a tug. 
The water-tube boiler, we learn, is occupying the 
attention of designers, and the Bureau made 
tests with the North-West, having Belleville 


boilers, and the Zenith City, fitted with Bab- 
cock and Wilcox boilers, both being lake 
steamers. A test was also made of the 


cylindrical boilers of the Victory, another lake 
steamer, practically identical with the Zenith City, 
excepting as to boilers. As a result, Commodore 
Melville decided to place the Babcock and Wilcox 
boiler in the Chicago to supply steam for 4500 
horse-power, which is about half her power. It has 
also been decided, at the request of the contractors 
for the construction of gunboats Nos. 10 and 15, 
to use the same water-tube boiler. The American 
naval engineers have been slow to adopt the water- 
tube boiler for large powers, a fact perhaps to 
be attributed to the good results they have 
hitherto attained with their return-tube boilers, and 
now they are following the matter up with a 
caution we do not on this side of the Atlantic 
always associate with the American temperament. 

In speaking of the trials of new vessels, Commo- 
dore Melville refers, with perhaps a tone of pride 
which is amply justified, to the fact that in all new 
vessels completed during the year, the trials showed 
that the machinery worked to perfection. Fairly 
complete details are given of the official trial of five 
vessels, viz., the Indiana, Massachusetts, Oregon, 
Katahdin, and Brooklyn. The latter made just 
on 22 knots with natural draught, and the very 
ood results are largely attributed to her tall 
unnels. In concluding his report Commodore 
Melville says, ‘“‘I feel it is only necessary to 
direct attention to the number of engineer officers 
which have been retired during the past year for 
physical incapacity, and to the steadily increasing 
number of such ofticers on the retired list, to de- 
monstrate that the physical strain to which the 
officers of the engineer corps are subjected is too 
great.” It is a subject to which reference has 
been made by the Commodore in former reports, 
and upon which we have commented in these 
columns. The overwork of the engineering branch, 
through fewness of numbers, does not seem a 
creditable fact to the nation. 


NOTES. 
An Arremer to Remove a ‘*SHrunk-on” GuN 
JACKET. 

AN interesting attempt to release from a large 
gun a jacket which had set fast before reaching its 
desired position was made at the Watervliet Arsenal, 
U.S.A., some months ago, and is described by Mr. 
W. L. Stevens in Science. The plan adopted was 
to encase the breech end of the tube which it was 
desired to keep cool in an asbestos bag, through 








same time a copious stream of cold water was 
turned through the bore. It was hoped that 
under these conditions the jacket expanding 
more than the tube would slip down into its de- 
sired position, but though the attempt was con- 
tinued for many hours, it proved a total failure, the 
jacket only shifting its position by 4 in. It was, 
however, noted that the temperature of the jacket 
was not uniform, it having been necessary to im- 
provise an extension to the furnace. With a view 
to getting further experience before renewing the 
attempt on the actual gun, a dummy was built 3 ft. 
long and of 8-in. bore. A jacket was shrunk on 
this in the usual way, and, when cold, the dummy 
was placed end up in a hot furnace, a supply of cold 
water being kept flowing throughitsinterior. Inthree 
minutes the jacket slipped 4 in., and continuing to 
creep forward, fell completely clear of its tube in 
424 minutes. With the experience thus gained, a 
second attempt was made with the gun, an auxiliary 
grate being added to the furnace, and other precau- 
tions adopted with a view to equalising the tempe- 
rature of the jacket as much as possible. As before, 
however, the jacket refused to move, and it was 
accordingly decided not to renew the experiments, 
but to cut down the length of the gun somewhat 
by removing the exposed tube at the breech end. 
In this connection we may remark that shrunk-on 
cranks have been successfully removed by lowering 
the shaft and the crank into a bath of molten cast 
iron. The crank heats more rapidly than the shaft, 
which can then be withdrawn without difficulty, 
leaving the crank behind. 


South ArricaNn Harsour Works. 

We learn that the members of the Table Bay 
Harbour Board, accompanied by the resident 
engineer and other officials, have just made a 
formal inspection of the Capetown harbour works. 
The South Arm was first visited, the visitors pro- 
ceeding in a trolley down to the elbow of the West 
pier. There has hitherto been a lack of berthing 
accommodation, and, until the South Arm is com- 
pleted, this must continue to be the case, although 
the Harbour Board engineers have already done 
everything in their power to minimise the trouble 
by placing berths on the South Arm for two 
steamers at the disposal of the Board. Visits were 
next paid to the landing jetties and the ware- 
houses. Finally, a casual survey was made of the 
extension dock, which has become necessary if 
Capetown is to hold its own and provide for its 
annually increasing trade. The extension con- 
templated includes the construction of another arm 
to run parallel with the South Arm, and the enclo- 
sure thereby of a still larger area of water. If the 
Imperial authorities, by the advice of the General 
commanding, see their way to the expropriation 
of the Amsterdam battery, the Harbour Board 
proposes to include the whole area up to the south 
end of the battery, and tu place the dock gates near 
the Queen’s- Hotel, instead of a quarter of a mile 
further on, as at present. Definitive plans remain, 
however, to be finally adopted. A further 
development of Durban harbour is in contem- 
plation. Two jetties and training walls have 
already been constructed, making the entrance to 
the harbour about 800 ft. wide, the ebb and flow 
of the tide being something over 6 ft. It has been 
further proposed to construct two piers or walls at 
right angles from the north to the south piers or 
jetties respectively, each pier measuring about 
350 ft., leaving an open space of 100 ft. or more ; 
this open space could be closed with a caisson at 
high water. Under each wall it has been sug- 
gested that there should be a number of sluices. 
At low water, the caisson having closed the har- 
bour at high water, the sluices could be raised by 
hydraulics, thus setting free the great body of water 
dammed up in the harbour, and so creating an 
underscour which would carry the bar away. The 
area of Durban harbour is about 4800 acres. 








SHIPBUILDING AND MARINE 


| ruling a year ago. For the past few months the de- 
mand for new steamers has been very satisfactory, but 
there has not been such a decided increase in prices as 
one would expect. The quotations of steel are, in some 
measure, a record of the pulse of the shipbuilding 
market, and we give them for angles, ship-plates, an 
boiler-plates : 


Jan. Feb. March Sept. Nov. Dec. 
ad a4 8.4 ie” £2 & le é& 
Angles os 6 976 1000 976 1026 1050 
Ship-plates.. 1026 1076 1050 1000 1186 1150 
Boiler- plates 1100 1150 1150 1126 1176 1200 


Probably, from the last-named prices, 2s. 6d. would 
now be deducted to secure an order, but it is contended 
by the steelmaker that the advance in hematite has 
made these rates the minimum. There has thus been 
an increase of quite 10 per cent. in the price of 
material, and wages have, in most cases, been ad- 
vanced during the year, so that the slight addition to 
contract prices is shared all round. 

One source of satisfaction, alike as regards work 
on hand and floated during the year, is the large 
amount of Government work. The Clyde, during the 
past year, succeeded in securing 10 out of the 33 
vessels ordered for the Navy, the tonnage being 
40,350 tons out of the total of 92,625 tons, while of 
engines they booked 111,500 indicated horse-power, 
out of a total of 337,900 indicated horse-power. In 
other words, they got about two millions sterling 
worth of work in the one year. They launchec 
in the same period 23,480 tons for the British and 
650 tons (two destroyers) for the Spanish Navy, so 
that they profit on a balance. Messrs. Thomson, 
Limited, Clydebank, have the largest volume of 
Government work on hand. They are this week 
running the 14,200-ton cruiser Terrible through her 
official speed trials; will deliver in a few wake the 
14,900-ton battleship Jupiter; will launch in a few 
weeks the 11,000-ton cruiser Europa; will shortly lay 
the keel of the 11,000-ton cruiser Ariadne; and seem 
always to have a number of 30-knot destroyers on 
their order-book, for, as soon as two are launched, 
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trade, exceeding the former record, in 1883, b 2640 | 





which a supply of cold air was blown. The gun 
thus equipped was placed in a furnace, and at the 


|Company, comes next, 
Tue total tonnage of shipping floated on the Clyde | Indra, of 6128 tons, constructed by Messrs. Connell 
during the year is the highest in the history of the | and Co., is third ; the Kiev, for the Russian Volun- 


tons, while, as compared with the average for the pre- | size and speed. 
ceding six years, there is an addition of 26.4 per cent. | from Clyde yards, two passenger steamers, three 
It is, therefore, very evident that the Clyde builders | of the intermediate class, and a tug, totalling over 
have had a busy year; but, until the autumn, there | 27,000 tons. 
was very little improvement in the low contract prices | had two big boats from Messrs. Caird; the Nippon 


others take their place. The Fairfield Company have 
passed through their trials the two 5600-ton cruisers 
Venus and Diana; have launched the 11,000-ton 
cruiser Diadem ; and, in the berth thus vacated, are 
laying the keel of the Argonaut of 11,000 tons ; they 
have the order to build two 5600-ton cruisers; and 
are also building three torpedo-boat destroyers. The 
London and Glasgow Company have also completed 
two cruisers, the Isis and Dido, and are to build 
another, also of 5600 tons. Thus the Navy work of 
two years represents 116,560 tons, and the machinery 
268,200 indicated horse-power, including a set of 
battleship machinery ordered from Messrs. Scott, of 
Greenock, for a dockyard built ship. These vessels, of 
course, have not all been built within the twe years ; 
but the figures given indicate the enormous importance, 
from the national point of view, of the establish- 
ments named. These, with the Barrow establishment 
and Messrs. Palmer’s, are, so far as new building is 
concerned, as serviceable as the Royal dockyards. 

As for the merchant vessels launched, few of them 
call for special notice; the great majority are of 
the cargo-carrying type. There are 378 vessels 
embraced in the 422,304 tons, but of these 89 were 
under 100 tons and 146 under 500 tons. There were, 
over 5000 tons, 16, as compared with 15 in the pre- 
vious year; between 4000 and 5000 tons, 14, against 
15 and 10 in the two preceding years; between 3000 and 
4000, 21, against 15 and 51 ; and between 2000 and 3000, 
48, against 19. It will be noticed that there were last 
year a larger number of vessels over 3000 tons than im- 
mediately under it. It is a step up in size all round. 
The sizes of sailing ships are about the same as in the 
previous year, although much less than a few years 
ago. The largest was the Lady Wentworth, of 2175 
tons, built by Messrs. Scott and Co., Greenock ; two 
others were over 2000 tons, both by Messrs. Russell. 
A year or two ago sailers of 2500 tons were fairly com- 
mon. This year between 1500 tons and 2000 tons, 
there have been 13; it would be easy to name a year 
when Messrs. Russell themselves exceeded this record. 
The total sailing tonnage is less, being 46,614 tons, or 11 
per cent. of the total ; a couple of years ago the pro- 
portion was 26.4 per cent. The Greenock and Port 
Glasgow firms have again provided more than half, 
about 27,000 tons, and the decline in the popularity 
of sail craft probably accounts for the fact that the 
builders in those ports have not experienced the general 
briskness in trade to the same extent as other firms. 

The largest merchant steamer was the passenger 
steamer India, built by Messrs. Caird for the Penin- 
sular and Oriental Company. She was 7910 tons. 
The Castle liner mi Castle, by the Fairfield 

being 6200 tons, while the 


teer Fleet, by Messrs. Thomson, is also of notable 
The Castle line added to their fleet, 


The Peninsular and Oriental Company 
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Yusen Kaisha, Tokio, two 5824-ton vessels from 
Messrs. Henderson, besides those from other British 
firms ; the British India had two from Messrs. Denny : 
and Messrs. Napier built three for the Royal Mail 
Company; Messrs. Henderson two for the Bell line, 
and Messrs. Connell one; Messrs. Scott, Greenock, 
two for the Ocean Steamship Company; Messrs. 
Caird, two for the Pacific Company ; and the London 
and Glasgow, two for the Glen line. The most of these 
had extensive cargo capacity. 

A feature, also, was the number of merchant 
vessels fitted with twin screws; but it is to be noted 


that many British passenger steamers have single | 


screws. The majority of the vessels in which the 
machinery was duplicated were foreign ships. The 
Peninsular and Oriental Company had one of their 
several boats fitted with twin screws, the Candia. 
The Japanese adopted the system in their two 5824- 
ton boats, and in a third, of 2109 tons, built by 
Lobnitz, of Renfrew; the Russians in the Kiev ; the 
Pacitic Steam Navigation Company in their two 3225- 
ton boats, Chili and Peru; the Indo-China Company 
in the Sin-Wo, of 2672 tons. It was also adopted in 
vn Australian ship, in one Brazilian vessel, in two 
African coasting steamers, in three Rio de Janeiro 
vessels. Some Channel steamers are also included in 
the British list. 

Several notable paddle steamers were constructed, 
and, as hitherto, the faster craft have come from 
Denny’s, Clydebank, Inglis’s, and Fairfield, The first- 
named built three, two for the Calais and Dover run, 
and one for the Thames. Messrs. Inglis built the 
largest, the Paris, of 2050 tons, for Monte Video, and 
a smart boat, the Talisman, for the Clyde. She is 
only of 279 tons, the fastest for her size on the river, 
and is owned by the North British Company. The 
Glasgow and South-Western got the Jupiter from the 
Clydebank yard, so that there is every desire on the 
part of the competing Clyde companies to keep up the 
unparalleled excellence of the service to Dunoon and 
Rothesay, as well as to Arran, In fact, one can get to 
a seaport on the Clyde almost as soon as a passenger 
can travel from Charing Cross to Cannon-street on the 
South-Eastern. The North Wales service profits by 
a vessel from Fairfield, the Bristol Channel by another 
from McKnight’s yard at Ayr, and the Solent by two 
from Barclay, Curle, and Co.’s works at Whiteinch. 
Several have also been sent abroad, 

As to pleasure craft, the striking’ feature is the 
building of steam yachts on the Clyde for the United 
States. These are for the most part designed by Mr. 
G. L. Watson, who, in conjunction with the leading 
Clyde firms, so please the American that his friends 
are induced to come also to the Clyde. Thus Messrs. 
Thomson are building yachts for brothers. The largest of 
the year’s yachts is the Mayflower, of 1800 tons, launched 
at Clydebank, for Mr. Ogden Goelet ; the next, the 
Varuna, built by Messrs. A. and J. Inglis, for Mr. 
Eugene Higgins, Philadelphia; and the third, the Mar- 
garita, of 1322 tons, by the Ailsa Company, for Mr. 
A. J. Drexel, Philadelphia. It is needless to say that 
these yachts are fitted up with great luxuriance. It 
almost passes the wit of man to know, for instance, how 
mahogany should be French polished before having three 
or four coats of white paint, and how brass stanchions 
and rails should be painted. Another notable yacht 
is the Aegusa, of 1230 tons, by Messrs. Scott, for the 
Mediterranean, Messrs. Napier, Shanks, and Bell, 
Dunlop, Connell, &c., also contribute to the steam 
yacht fleet. The largest cutter-yacht was, of course, 
the German Emperor’s Meteor, of 127 tons yacht 
measurement. She has been a brilliant success as a 
racer. Messrs. Fife, of Fairlie, too, have been busy 
on boats, several of which have made splendid sport. 
The largest was Jameson’s The Saint, of 37 tons. 

Of the total merchant tennage built 112,508 tons 
were for foreign owners, making 26.7 per cent. of the 
total. This is less than in the previous year, notwith- 


standing the greater activity ; perhaps it is because of | 


it. The proportion in the previous year was 33.2 per 
cent. ; in 1894, 12.5 per cent. China has again been a 
good client. In the previous year she took 40,926 
tons, last year 19,767 tons. Her neighbour, Japan, 
took 15,777 tons, principally from Messrs. Henderson, 
of Partick. Russia had 6000 tons ; but Germany took 
14,336 tons, principally from Messrs. Connell, of Scots- 
toun. Norway took 6850 tons : but there seems a 
closer affinity between that country and the north- 
east coast. Our colonies got 20,058 tons, as compared 
with 11,859 tons ; and the other countries represented 
are Spain for the Clydebank torpedo-boat destroyers ; 
South American Republics, 8407 tons; Greece, 6060 
tons ; Italy, 1254 tons; Belgium, 160 tons ; Honolulu, 
1073 tons, a four-masted schooner, and the United 
States the three beautiful steam yachts already re- 
ferred to. 

Of the home tonnage, Glasgow and the Clyde owned 
more than a third—115,006 tons, and other Scotch 
ports 9008 tons. London took 122,989 tons, in- 
cluding the warship tonnage launched, and Liverpool 
31,493 tons. Scotland thus owned 40 per cent. of the 


home tonnage, Glasgow alone taking 30 per cent. The 
40 per cent. compares with 48 per cent., 61 per cent., 


| and 49.2 per cent. in the three preceding years. 
| London took 39.8 per cent., a much larger proportion 
‘than usual, 23.6 and 28.9 being the percentages in the 
|two previous years; while Liverpool took about 10 
er cent., as compared with 8 and 16 per cent. Ire- 
| land only took 7250 tons. All England’s quota was 
168,435 tons. 

Marine engineers have been exceptionally busy; the 
| tonnage of steamers launched was 375,690 tons, as com- 
| pared with 322,201 tons in the previous year. The 
|horse-power of all the machinery constructed was 
| 420,035 indicated horse-power, against 328,450 indi- 
| cated horse-power, so that while the tonnage has 
|increased 16.7 per cent., the total horse-power has 
| gained about 33 per cent. ; and that, too, notwith- 
standing that fewer engines have been constructed for 
| vessels not built on the river. The warship work has 
| been more numerous ; but withal it seems as if the 
| average power per ton was higher. On the north-east 
| coast it was shown to be .73 indicated horse-power per 
| ton; on the Clyde it is 1.1 indicated horse-power per 
|ton. Clydebank makes up a great part of the differ- 
| ence of some cargo builders, since their average is 5 
| power units per ton. 
| For ships not built on the river the Clyde engi- 
|neers provided less machinery than usual—barely 

10,000 indicated horse-power. Messrs. Muir and 
Houston sent engines of 1250 indicated horse-power, 
and Messrs. Hutson and Sons machinery of 750 indi- 
| cated horse-power, for Grangemouth steamers. Messrs. 
Inglis exported two paddle steamer engines, a com- 
pound of 200, and a triple-expansion of 500, indicated 
horse-power. Messrs. Fleming and Ferguson shipped 
|abroad four sets of patent triangular connecting-rod 
engines totalling 2000 indicated horse-power ; Messrs. 
Lobnits dredger machinery of 1700 indicated horse- 
power; Messrs. Simons, engines and boilers of 650 
indicated horse-power, hesiien other dredger plant ; 
while Messrs. Ross and Duncan also shipped several 
sets of machinery. We give the total for the Clyde 
and for Scotland : 





Indicated Horse-Power of Engines. j 

1896. 1895. 1894. 1893. 1892. 1891. 
Scotland.. 452,889 352,336 327,126 278,445 307,304 371,996 
Clyde 420,035 328,450 297,325 255,435 275,899 332,906 
The output of each firm is given in the appended 
Table, and the firms who do not build the ships are 
denoted by asterisks. Messrs. James Howden and Co., 
engineers, who now restrict their operations entirely to 
their forced-draught business, have done a very large 
amount of work during the last year, having contracted 
to supply 120 steamers with forced draught installa- 
tions. These have been chiefly large steamers, their 
aggregate power amounting to 357,900 indicated horse- 
power. This number does not include the steamers 
contracted for under license in America, where also a 
large number have been fitted with the Howden 
system. Their system of forced draught is now used in 
mercantile steamers all over the world, it being now 
fitted in steamers having an aggregate of 1,333,500 
indicated horse-power. 





Marine Engine Production of Clude Firms. 

















1896. 1895. 1894, 1893. 
Name of Firm. tame spies 
L.H.P. | L.H.P. | LH.P. | LH.P 
J. and G. Thomson ..| 50,850, 50,720| 30,200 42,100 
Denny and Co, .. oe ++! 44,000 | 30,400 | 26,400 30,060 
Fairfield Company... ..| 85,650 35,200] 30,100 48,300 
London and Glasgow Com- 
pany... = os ..| 28,150) 16,800} 7,300 2,240 
A. Stephen and Sons .. 25,380 | 10,785 | 14,900 16,950 
|Cairdand Co, ..  .. «| 22,500 | 14,200} 20,000 3,200 
| D. Rowanand Son* .. ..| 20,820; 9,350; 14,110 9,975 
| D. and W. Henderson and Co. 20,360 | 23,000 | 11,100) 9,000 
| Muir and Houston* .. ..| 20,350! 11,000; 18,400) 14,500 
| Barclay, Curle, and Co. -. 15,500; 8,900) 8,520 3,7! 
Scott and Co., Greenock . | 15,000; 18,350 10,750) 2,620 
Dunsmuir and Jackson* 14,265 19,955 13,545 10,180 
Lobnitz and Co. os 12,850 7,890 11,760; 3,840 
Bow, M‘Lachlan, and Co.* 12,080 ' 4,060 7,590 7,450 
A. and J, Inglis. . 11,820 8,400 | 10,900 6,785 
R. Napier and Sons 10,100 5,700 | 9,650 5,500 
Ross and Duncan 5 .-| 10,755 8,370 8,025 7,525 
Fleming and Ferguson “ 9,700 12,100 9,600 9,400 
Simons and Co... ss -.| 9,425 8,97 6,470 6,320 
Kincaid and Co.* - 8,680 2,110; — -— 
Rankine and Blackmore* 5,190 4,410| 4,240 700 
D. J. Dunlop and Co. . .-, 5,100) 4,600] 5,725 7,200 
Blackwood and Gordon 5,000 4,170; 8,000 — 
| Hutson and Son* * ..| 4,400; 6,200} 7,900 7,250 
| Hall-Brown, Buttery,and Co. 4,125 3,075 | 5,175 350 
Alley and M‘Lellan : mt 4,000 2,730 — -- 
Campbell and Calderwood” .. 666 - - 
M‘Kie and Baxter* ee 570 “= — 
Gardner and Co.* 229 - — _ 





| Tho above Table gives a list of the Clyde firms, with 
| their production for four years. Messrs. Connell and 
| Co., of Scotstoun, are at the top with 12 steamers, three 
| big cargo carriers for Hamburg, two moderate size boats 
| for Shanghai, three for Glasgow, two for Dundee, and 
| two for Liverpool, one of the latter being the largest 
| on the list—6128 tons, with engines of 2300 indicated 

horse-power. Two of the Glasgow boats are steam 
yachts. The total is 40,864 tons, and 20,680 indicated 
horse-power, the machinery being supplied mostly by 














Messrs. Rowan, and partly by Messrs. Dunsmuir and 


Jackson. The production is the highest for several 
years. Messrs. Stephen, of Linthouse, come next, and 
their output also is far above the average. Of the 
nine ships seven were for home owners, and several of 
them, notably two Clan liners, of the intermediate 
class. The largest was 5808 tons, with engines of 
4840 indicated horse-power, the smallest of 2266 tons. 
The total is 35,185 tons and 25,380 indicated horse- 
power, or .72 indicated horse-power per ton, showing 
that several of the vessels were above the ordinary 
cargo-carrying type. Messrs. Denny, of Dumbarton, 
occupied first place in 1895 with a tonnage only 2351 
tons under that for the past year, which is 32,677 
tons, while the engine-power is 44,000 indicated horse- 
power. Now, as 4904 tons are for 14 barges, the 
power of the steamers is; equal to 1.34 indicated horse- 
power per ton, and only those firms who have had 
Government work attain this proportion. Several of 
the Dumbarton boats were fast steamers. There were 
two Calais and Dover paddle steamers, the Calais and 
Lord Warden; one for the Thames, the Southend Belle ; 
two twin-screw steamers for the Newhaven and Dieppe 
service, one being a package boat ; while a third twin- 
screw boat was for the London and North-Western, 
so that the firm still hold their position in respect of 
channel steamers. They built two 5294-ton ‘*BL” 
steamers, and a 3584-ton steamer for Messrs. Patrick 
Henderson and Co.—two very old clients. The other 
vessels were small craft, but the total, 32,677 tons, is 
far above the average, and the firm, moreover, have a 
good portion of work in hand. 

The Fairfield Company have also a larger tonnage 
than usual, and all their boats are of good speed— 
the first-class cruiser Diadem, three Castle Liners, 
Dunvegan, Tintagel, and Avondale Castles, and a fast 
paddle steamer, St. Elvies, for the North Wales traftic, 
for which the company have built several vessels. 
The total is 29,987 tons and 35,650 indicated horse- 
pewer. Messrs. Russell, of Port Glasgow, have a total 
about equal to last year’s, but it is only a half of what 
it used to be. It should be remembered, however, 
that the three establishments formerly owned by one 
firm were divided amongst the partners, but withal the 
same works have not given employment to an equal 
number of men as in some past years. Formerly sail- 
ing ships were the rule with the firm, 50,000 tons or so 
being usual. This year the sail tonnage is only 10,062 
tons, and two only are over 2000 tons. Four 3500-ton 
cargo steamers are included, three of them for New- 
castle, and one of 2732 tons, while the remainder of the 
17 vessels are small craft. The total is 29,116 tons. 
Messrs. D. and W. Henderson and Co., Partick, have 
an average output, with two 5824-ton twin-screw 
steamers for Japan, two 3800-ton Bell liners, and a 
3339-ton and 5366-ton steamer for Lamport and Holt, 
Liverpool. These vessels are all of moderate speed. 
There is also included the German Emperor’s cutter 
yacht, the Meteor. Messrs. Barclay, Curle, and Co., 
Limited, Whiteinch, have a total nearly double the 
average of the three or four preceding years-—eight 
vessels of 25,223 tons. Four were cargo carriers, and 
although their combined gross tonnage is only 16,101 
tons, their deadweight carrying capacity is 25,400 
tons, while the power of the machinery is 8700 indi- 
cated horse-power. Thus 3 tons deadweight is carried 
per indicated horse-power, probably at 104 knots. 
Two of the other boats are passenger paddle steamers 
for Southampton, and the remaining two Castle liners 
for intenimeions service. 

The London and Glasgow Company, Limited, have 
also had a good year, having launched the 5600-ton 
cruisers Isis and Dido for the British Navy, two 
big Glen liners, and a 2672-ton China trader; the total 
being 23,221 tons and 28,150 indicated horse-power. 
Messrs. Caird, Greenock, launched two P. and O. 
steamers—the mail steamer India of 7910 tons, and the 
intermediate steamer Candia of 6482 tons, and two 
Pacific liners each of 3225 tons, in all 20,842 tons and 
22,500 indicated horse-power, which is about an 
average. Messrs. Scott and Co., Greenock, launched 
nine vessels of 18,638 tons ; one was a sailing ship, and 
the steamers, all for abroad, had engines of 15,000 in- 
dicated horse-power. The total is less than in the 
previous year, when the firm had an exceptionally 
high aggregate, but the year has been a very satisfac- 
tory one. Messrs. W. Hamilton and Co., Port 
Glasgow, who in 1895 had a poor year, made up in 
the past 12 months, launching four steamers and three 
barques, totalling 15,855 tons. In 1894, however, 
when sailing ships were more numerous, their aggre- 
gate was 17,263 tons. The same applies to their 
neighbours, Messrs. Rodgers and Co., one of the off- 
shoots of Messrs. Russell. They built two three- 
masted ships, two barques, all locally owned, a screw 
steamer, also for the Clyde, and three small twin-screw 
steamers for Brazil, the total being 11,504 tons, against 
15,625 tons in 1894. Messrs. M‘Millan and Son, Limited, 
Dumbarton, have had a busy year, recalling the best 
years of the old firm, having built two sailing ships of 
1900 tons, five steamers, all, with the exception of a 
Wilson liner, for abroad. Five barges make up a 
total of 12,450 tons. Messrs. Napier, of Glasgow 
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have also regained their old position with 12,000 tons 
and 10,000 indicated horse-power, four of the vessels 
being for Glasgow and two for abroad. 

Messrs. J. and G. Thomson, Limited, Clydebank, 
have a return which is almost unique, the horse-power 
being nearly five times the tonnage, and yet only the 
machinery for the vessels launched is included. It 

laces them at the top of the Clyde engineering firms. 

his is due to the inclusion of four 30-knot destroyers 
for the British Government and two for Spain, illus- 
trated in last week’s ENGINEERING. These had each 
twin engines of 6000 indicated horse-power, but all 
the other vessels were high power steamers ; a paddle 
steamer. Jupiter, for the Glasgow and South-Western, 
a twin-screw steamer for the London and South- 
Western, a twin-screw yacht for Mr. Ogden Goelet, 
an American gentleman ; and the Russian Volunteer 
ship Kiev. Excepting the paddle steamer, all were 
twin-screw vessels. The total tonnage is 10,492 tons, 
and the power 50,850 indicated horse-power. In 
four years the works have turned out machinery 
totalling 174,000 indicated horse-power—a_ record 
of which Mr. Dunlop, engineering director, may 
well be proud. Messrs. Lobnitz and Co., Limited, 
Renfrew, built a cable steamer for Japan, a stern: 
wheeler, and the others were associated with dredg- 
ing operations. Their totals for 1895 and 1896 are 
above the average. Messrs. Simons and Co., Ren- 
frew, also confined themselves largely to the same 
specialty, two of their dredgers and three barges being 
for the Government, and two dredgers for colonial 
Governments. The other dredger builders, Messrs. 
Fleming and Ferguson, also built several barges for the 
Government and the colonies, and, like the other two, 
shipped abroad machinery. Messrs. Mackie and 
Thomson, Govan, devote themselves largely to the 
building of trawlers, of which 29 were built. These 
run about 130 to 160 tons, with an occasional 350-ton 
craft, and their engines usually equal 2 indicated horse- 
power per ton. The firm also built a 1936-ton sailing 
ship. Most of the engines were constructed by Messrs. 
Muir and Houston. 

Messrs. A. and J. Inglis built a steamer for Messrs. 
Burns’ Liverpool and Manchester service, of 1130 tons 
and 1820 indicated horse-power, which attained a high 
speed for the dimensions. They also constructed a 
paddle steamer, Talisman, for the North British Rail- 
way service, which, although of only 278 tons, had 
engines of 1800 indicated horse-power. A second 

addle steamer—the Paris, for Monte Video—was the 
argest built on the Clyde, being 2050 tons and 3000 
indicated horse-power, while their fourth vessel was a 
twin-screw yacht of 1573 tons and 4500 indicated 
horse-power, for Mr. Eugene Higgins, New York. 
The total tonnage is 5033 tons, and with engines 
for two other vessels built abroad the power is 
11,820 indicated horse-power. The Ailsa Company, 
Troon, also built a yacht for an American owner, the 
Margarita, of 1322 tons, which was supplied with en- 
zines of 3000 indicated horse-power by Messrs David 

owan and Son; the other vessels were mostly for 
the coasting trade. They have two yachts, two 
steamers, and a small tender building, the. total being 
2760 tons and 4200 indicated horse-power. Two of the 
Campbeltown Company’s steamers were for British 
owners, the third for Italy. Messrs. Reid and Co., 
Whiteinch, include a 2553-ton steamer and a 1739-ton 
sailing ship ; Messrs. Murdoch and Murray a 1219-ton 
steamer for abroad, and two interesting pilot boats, 
illustrated on another page. Messrs. D. J. Dunlop 
and Co., Port Glasgow, built a 200-ton steam yacht, 
three twin-screw steamers, one of them for cable- 
laying in New Zealand, and two screw tug-boats. 
Messrs. Robert Duncan and Co., Limited, include, 
with two steamers, a four-masted schooner of 1075 tons 
for Honolulu—a somewhat unusual rig. Messrs. Scott 
and Co., Bowling, have nearly as much tonnage on 
hand as they launched—2517 tons. Messrs. Black- 
wood and Gordon, Port Glasgow, built two steamers 
for the Dublin passenger trade, a paddle steamer for 
Gibraltar, and a tug steamer, as well as carrying out 
extensive repairs. Only one of Messrs. Fullerton and 
Co.’s seven steamers was for abroad—Buenos Ayres, 
and Messrs. Napier, Shanks, and Bell, Toke, include 
a gunboat, the Reptenention, for the San Domingo Re- 
ublic. The totals of the other firms are given in the 
‘able in the next column. 


OTHER ScorcH Firms. 

On the east coast of Scotland 46 vessels have been 
launched, totalling 17,583 tons, all being steamers. 
This compares with 57 vessels of 29,412 tons in the 
previous year, a decrease which is due to the closing 
of the Alloa yard, that of the Montrose Shipbuilding 
Company, and to almost entire suspension of work in 
the Caledon yard in Dundee, where Messrs. W. B. 
Thompson and Co., Limited, formerly did a very large 
amount of work. i 
ing causes, almost every firm has a less total than in 
the previous year. The foreign tonnage was only 2479 
tons, against 3900 tons in 1895, when it touched an un- 
usually low level. Taking first the Firth of Forth, 
Messrs. Scott and Co., Kinghorn, have a less total by 


But in addition to the contribut- |- 





Production of Clyde Shipbuilding Firms. 
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1896. | 1895. | 1894. 1893. 
en 

No. Tons. | Tons. | Tons. | Tons. 
C. Connell and Co. 12 40,864 | 24,472 | 30,556 | 20,060 
A. Stephen and Sons 9 | 85,185 | 16,731 | 27,186 | 26,230 
W. Denny and Brothers | 34 32,677 | 35,028 | 14,368 | 24,210 
Fairfield Company, Ltd. | 5 | 29,987 | 23,024 | 15,706 | 17,252 
Russell and Co. .. --| 17 | 29,116 | 29,488 | 56,964 | 47,093 

D. and W. Henderson 

andCo... .. _..| 7 {| 28,081 | 24,604 | 17,043 | 10,723 
Barclay, Curle, and Co., | 

Limited .. ee --| 8 | 25,223 | 15,816 | 10,890 | 14,268 
London and Glasgow | 

Company, Limited ..) 5 | 23,221 | 20,440 | 10,770 | 3,583 
Caird and Co., Limited..} 4 | 20,842 | 19,415 | 22,998 | 4,319 
Scott and Co., Greenock | 9 | 18,638 | 26,406 | 10,835 | 4,596 
W. Hamilton and Co. ..| 7 | 15,855 3,257 | 17,263 2,211 
A. McMillan and Son, 

Limited.. ..  ..| 12! 12,450 | 6,560! 9,552 | 13,153 
R. Napier and Sons, 

Limited .. <s --| 4) 12,100 6,600 9,333 5,700 
A. Rodger and Co. --| 8 | 11,604 | 9,813 | 15,625 3,417 
J. and G. Thomson, | 

Limited . . oa --| 10 | 10,492 | 32,197 3,588 | 21,852 
Lobnitzand Co., Limited} 9 | 8,479 | 10,961 3,125 5,808 
W. Simons and Co., | 

Limited . . < --| 10 | 8,260 6,600 5,000 5,040 
Mackie and Thomson ..| 31 | 7,468 4,175 7,115 2,898 
Fleming and Ferguson..| 9 6,000 | 5,400/ 2,650] 5,180 
A. and J. Inglis .. A hae | 5,033 | 8,482 | 7,635 | 6,556 
Ailsa Company .. ek 4,943 3,525 4,010 5,749 
Campbeltown Company | 3 4,385 | 3,092 | 4,242 | 2,493 
John Reid and Co., 

Limited. . an aol EE | 5,464 3,033 5,200 441 
Alley and McLellan 11 | 3,300 1,856 — _ 
Murdoch and Murray ..| 8 | 3,221 710 | 3,092 | 2,118 
D. J. Dunlop and Co. 6 | 8,010) 5,080} 5,820| 8,850 
R. Duncan and Co., 

Limited .. a a ee 2,677 2,615 4,785 3,896 
Scott and Sons, Bowling) 5 | 2,517 2,150 | 3,010} 2,006 
Blackwood andGordon..| 5 | 2,425 1,806 1,250 _ 
J. Fullerton and Co. ..| 7 | 1,864 1,011 1,500 1,967 
Napier, Shanks, and | 

Bell ..  ..  ..| 4{ 1,862| 1,708] 8,112 | 2,524 
Ritchie, Graham, and | 

Milne... a --| 20 | 1,593 451 1,558 1,8€0 
J. Shearer and Son 1 692 375 1,025 - 
T. B. Seath and Co. 3 | 7 — 210 257 
8. M‘Knight and Co. 3 | 660 820 | 1,602 660 
J. McArthur and Co. 4) 536 642 601 1,171 
J.andJ. Hay .. s| 2/| 207 810 200 20 
Chalmers, Scott, and j | 

McRivett wR j|—| mo] — 
W. Fife and Son .. 11 | 141 | 156 313 136 
Paul Jones sek eset. | ESB 
Carmichael, Maclean, and | | 

0. oe oe ooh 2 126 hi cay ole oo 
Marshall and Co. Pa le 85 _ — - 
Boat and yacht builders | — | 86 | | _ 
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2200 tons. They launched the largest built vessel on 
the river, a screw steamer, 1395 tons and 1100 horse- 
power tor a Mersey company, a steamer of 1183 
tons for London, and three small vessels for the Walla- 
sey Urban Council. Messrs. Ramage and Ferguson’s 
total, which is half that of the previous year, includes a 
715-ton steam yacht for Sir Donald Currie, and another 
of 233 tons for Baron Barreto Brandon, an 191-ton 
excursion steamer from South Africa, a 952-ton screw 
steamer for Grangemouth, and a launch for abroad; 
the last having high-pressure four-cylinder engines, 
the others triple-expansion. The return of the Grange- 
mouth Dockyard Company includes a 9-knot oil-carry- 
ing steamer—of 466 tons, for a Dutch Company—and 
a 13-knot passenger stéamer for Canada, of 542 tons 
and 940 indicated horse-power. Messrs. John Cran 
and Co.’s boat was for Liverpool, and included in the 
indicated horse-power is the power of a vessel fitted 
with compound engines during the year. They have 
been busy with repairs and are building a tug and 
five sets of new engines. 





Shipbuilding on the East Coast of Scotland. 
maria — 








1895, 


| 1896. 1804, 

Name of Firm. aa ee —— 

No.| Tons. | 1.H.P. Tons. | Tons. 

Forth. ida wad eae 

Scott and Co., Kinghorn) 5 3386 4400 5581 2802 
— and Ferguson, | 

Leit ae ak oc} \O| Si 362* 4506 5547 

Grangemouth Company 2 1008 _ 3958 4841 
Cumming and Ellis, In- | 

verkeithing ; 1 380 400 1467 1840 

S. and H. Morton.. -|—f — 3950 _ _ 

Hawthorn and Co., Leith 1 1125 2225 513 206 

Cran andCo., Leith AS ee 150 700 65 128 
Dundee. | 

Gourlay Brothersand Co.| 4 | 2764 760 | 5439 795 

Caledon Company sof eo) aeee 300° 2543 5116 

Dundee Company, Ltd... 2/| 390 85* 240 3080 

Aberdeen. | 

Hall, Russell, and Co. ..| 5 | 2992 | 3760 3998 | 6109 

A. J. Duthieand Co. ..| 7 | 1202 = 500 167 

A. Halland Co... .. 7 875 | 2800 | 240 | 658 








* Nominal horse-power. 

Messrs. Gourlay Brothers, of Dundee, finished a 
459-ton steamer for the Amazon, a 644-ton steamer 
for Fiume, a 1091-ton steamer for Glasgow, and a 
570-ton steamer for the Northern Lights Commis- 
sioners. In addition to the engines for these they 





completed four other sets, and they have on hand 


four sets of engines and three steamers of 3790 tons. 
The Caledon Company’s steamer was for the Clyde 
Shipping Company’s London and Glasgow service, 
and the Dundee Company’ vessels were, the one 350 
tons and the other 40 tons. 

With the exception of the s.s. Inyati, of 2516 tons 
and 2500 indicated horse-power, the Aberdeen built 
boats belonged to the fishing trade or were lighters. 
Messrs. Hall, Russell, and Co. have five steamers 
building, of 5325 tons and 5540 indicated horse-power, 
and Messrs. A. Hall and Co. four steamers, of 580 
tons, and six engines, of 1975 indicated horse-power. 


IRELAND. 

We have already mentioned that the production in 
Belfast is the highest on record, being 119,756 tons, 
17,700 tons higher than in the previous year, and 
32,500 tons greater than in the lowest year since 1891. 
It is 22 per cent. more than the average for 1891-5 the 
best years hitherto in the history of the trade ; but 
practically all the vessels had the same characteristics, 
large cubical capacity with low-power engines to give 
10 to 103 knots speed. Thus, the mean power per ton 
gross was only 0.7. Again, 17 out of the 24 vessels 
were over 5000 tons. Of sailing craft there was 7.3 per 
cent., a ship of 2269 tons, a ship caisson, and two 
barges. Of the vessels, one-fourth—26 per cent.—were 
for abroad, Germany taking 25,200 tons, and Japan 
5850 tons. Of the remainder, Liverpool, as in former 
years, took the greater proportion, 51,048 tons, South- 
ampton 13,931 tons (Union Liners), Glasgow 6,750 
tons, London 5807 tons, and Belfast 9194 tons. Taking 
Messrs. Harland and Wolff’s return first, we give the 
totals for some years : 


1896. 1895. 1894. 1893. 1892. 1891. 1890. 
Tons .. 81,316 58,093 65,448 65,660 68,614 64,962 48,626 
I.H.P. 61,324 36,500 41,800 41,640 37,550 34,650 22,900 


‘The increase on the former best year is 12,700 tons, 
and on the average for the preceding five years, 16,800 
tons. The horse-power includes the machinery for 
H.M.S. Hannibal, built at Pembroke—12,000 indicated 
horse-power—which unduly swells the proportion. 
Again, the tonnage includes 971 tons, due to the 
lengthening of the Scot by 54 ft.* The largest ship 
launched was the Pennsylvania, for the enbneg 
American Company. She is a twin-screw steamer of 
13,700 tons, being 568 ft. long, 62 ft. beam, and 42 ft. 
depth. The chief interest lies in the fact that she 
carries nearly 14,000 tons, while her loaded displace- 
ment is only 20,000 tons, and her engine power 5578 
indicated horse-power. Her engines are of the quad- 
ruple-expansion type, equal to barely .4 indicated 
horse-power per ton carried, or .28 per ton dis- 
placement. The next in point of size are the 
Canada, a Liverpool ship of 8806 tuns and 7550 indi- 
cated horse-power ; the European, 8196 tons and 3000 
indicated horse-power ; the China, for the P. and O., 
of 7899 tons and 10,000 indicated horse-power ; the 
Gascon and Gaika, Union Liners of 6480 tons and 3050 
indicated horse-power ; one of 6250 tons, two of 5750 
tons, one of 5517 tons, one of 4582 tons, and the last 
of 935 tons, and 1550 indicated horse-power. 

, Messrs. Workman, Clark, and Co. launched sgail- 
ing craft of 9179 tons. Six of their steamers were 
between 5000 and 6000 tons. For Glasgow they 
launched a big City Liner, and the Belvidere, of 1650 
tons. One of their 5850-ton steamers was for Japan, 
another for London, and two of 5180 tons were for 
Liverpool. All the ships had triple-expansion engines, 
the proportion of power to speed being rather higher 
than with Some other firms. Thus their steam total 
was 28,261 tons, and the engine power 19,850 indicated 
horse-power, or 0.7 per ton. Their total tonnage was 
38,440 tons, which compares with 43,723 tons in 1895, 
32,453 tons in 1894, at 16,635 tons in 1893. There 
has not been any work done at the Londonderry yard, 
and the Queenstown and Passage Docks Company, at 
Cork, have not launched any vessels, but they have in 
hand two steel barges. They built during the year a 
floating bath, intended for the use of the boys to be 
trained in H.M.S. Black Prince, which vessel they 
are now fitting out as a training ship, to be stationed 
at Queenstown, and, as they add, ‘ Our Irish boys 
will now have an opportunity and every encourage- 
ment for entering the Navy.” 








Moscow Tramways.—The revenue collected upon the 
Moscow tramways in November amounted to 15,962/. 
Eg pores collection in November, 1895, was 
18, 9057. 





BrrMINGHAM WATER Surrty.—The Corporation have 
appointed Mr. Henry Davey, M.I.C.E., of Westminster, 
the responsible engineer for supervising the present sup- 
ply. and the designing and carrying out of the necessary 
ditional works to meet the increasing demand, whilst 


Mr. Mansergh’s Welsh scheme is being carried out. It 
will be several years before the Welsh supply will be 


available, and in the meantime great economy is needed 
and an increased supply, difficult to get, must be procured 
to meet the increasing demand. During the last drought 
the present sources were very nearly pes stosarbery 





*See ENGINEERING, vol. lxii., page 90, 
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TECHNICAL EDUCATION ; GYROSTAT v. 
STEREOSCOPE. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of the 1st inst. Professor Dewar 
incloses a cutting from the Manchester Guardian, and in- 
dulges in a little cheap pseudo-sarcasm on the state of 
technical education in the provinces. We in the provinces 
think it rather shows the state of technical education in 
London, inasmuch as the quoted paragraph is from the 
daily letter of the London correspondent. 

If the instrument is the stereoscope, and Professor 
Dewar seems certain of it, why does Professor Greenhill 
take the trouble to invent a new name, the gyrostat? Or, 
if the instrument is called the gyrostat because it differs 
from the stereoscope, why Pree Mr. Dewar show such 
petty jealousy with reference to Professor Greenhill’s im- 
provement or discovery ? 

Yours truly, 
H. Gitpert Wuyatt, A.M. Inst. C.F. 

Salford, January 4, 1897. 

| Where does our correspondent get his authority for his 
statement that Professor Greenhill invented ‘‘a new 
name, the gyrostat,” for the instrument referred to? The 
attribution to Mr. Dewar of ‘‘such petty jealousy with 
reference to Professor Greenhill’s improvement or dis- 
covery ” is especially funny, in view of the fact that the 
curves to which the quoted paragraph related were really 
the production of Mr. Dewar Tineelf ! The diagrams 
were exhibited by Mr. Dewar at the soirée of the Royal 
Society in June last.—Epb. E.] 


TECHNICAL EDUCATION. 
To THE EDITOR OF ENGINEERING. 

Sir,—I desire to say something on this subject. My 

nwo experience has been as long as that of ‘General 
Manager,” and, while I sympathise with him, I agree 
with him only in degree. During the past eight years I 
have had Seiiiaails oxpedaes of young men, mostly 
from the Finsbury College, and, without a single excep- 
tion, they have been different from the somewhat im- 
patient description given by ‘‘General Manager” of the 
pupils who have come to him straight from college. I 
agree with his objection to ‘‘ silver spoons,” but is a silver 
spoon who has been to college for a preliminary polishing 
made worse thereby ? But the silver spoons are a minority. 
Do the proprietors of ‘‘General Manager’s” 
insist upon a premium? If they do, it will account for his 
difficulty with silver spoons. I can understand the im- 
vatience of ‘‘General Manager ;” he wants his pupils to 
frelp him ; but up to the time when they meet him they 
have been spoon-fed, and they expect the process to be 
continued. He is disappointed in his babies, and they in 
their nurse. 

In a modern workshop what can be done for an un- 
polished pupil? From the impatience with silver spoons I 
strongly suspect that ‘‘General Manager” has won his way, 
and if he did, and if his works are not a mere nail-making 
concern, he has had to do with the theories and principles 
which the technical-college men have had an opportunity 
of learning about, and which he does not despise. The 
intention of many people who are interested in technical 
colleges is to help in the selective process which produced 
‘‘General Manager.” I have no sympathy with silver 
spoons; on the other hand, IT have no sympathy with 
people who pocket premiums for services which they have 
no time and no patience to render. 

It is a mistake to suppose that the question is a simple 
one, or a new question ; it is a complex question, and it is 
anold one. ‘General Manager” will not say that the man 
who becomes a draughtsman in a drawing office, com- 
mencing with tracing and copying, is as good as the same 
man with some knowledge of solid geometry, of freehand, 
and of descriptive geometry. He cannot get these things 
in a works drawing-office ; he should be able to get them 
in a technical school, and, for my part, I do not much 
mind the order in which the instruction is given, i.¢., 
whether office practice comes before or after technical 
training (in this particular instance, I think instruction 
should begin Pa practice, but, 
lead, instruction and practice should go hand in hand. I 
mean by practice work which has a money value). 

“General Manager ” putsthe answer to his questions in a 
nutshell, it is against the heads of colleges and technical 
schools ; but I have heard a different nutshell answer, it 
is against works pupilage. What is to be done? There 
is truth, let us ode, in both statements—want of prac- 
tical training among professors, absence of science amon 
managers and foremen. Where science combines with 
—what shall I call it?—the commercial instinct, ability 
to organise natural forces, to adapt means to ends, 
enthusiasm to make active, judgment to restrain, the nut- 
shell answers are no answers, We have an Edison who 
builds a laboratory, and, when he can afford it, employs 
an army of assistants. Wehave a Watt and a Boulton in 
one: we have a Kelvin, an Armstrong, a Whitworth, two 
Stephensons. I repeat, what is to be done? If all prac- 
sical managers contemn science, and if all heads of col- 
leges are wre pee pity the silver spoons who must 


shine with what polish their fathers can pay for, and play | 


between these battledores. | : ; 
The managers are all right ; they take their places in 
the ordinary course of business. We can only affect them 


indirectly. ' They are a product of natural selection (with | 
They will improve | 


a lucky silver spoon here and there). 
as a class after the technical schools have been improved. 

Then we have got to confine ourselves to ‘‘General 
Manager’s”” nutshell answer, and work upon it. How 


can we put the right men at the head of technical schools ? 
Can we be sure that, even if we can afford to pay the 
salary, the successful manager of works will succeed as 
head of a college? The functions are totally different. 


works | 


giving it a very short | 
c 


The general manager of works is comparable to the com- 
mander of an army, he handles his forces in commercial 


war; the head of a college manufactures the manager’s 
tools, he drills the men. Tiake a manager or engineer in 
practice head of a college, and you transplant an oak, an 
operation which, I understand, does not succeed. 

What is needed for proper industrial education is that 
managers and engineers and architects, &c., &c., shall 
give facilities to their employés, that they shall exercise 
opportunities which are freely given to them to influence 
the selection of teachers in technical schools, that they 
shall get into touch with the teachers and encourage them 
to study the commercial operations in which managers are 
engaged. I remember oon at interest to the 
experiences of an engineer officer who, in professional 
| enthusiasm, had gone (without leave) to France during the 

war and got mixed up in the fighting. Why cannot our 
| technical students do a like kind of thing? My metaphors 
| do not express all I want to say. The drill comes before 
| the soldiering ; but, for our purposes, I should not object 
| to a certain amount of rough and tumble soldiering before 
drill, 

We want the best men to succeed. Our industry enables 
us to maintain our armies. I had rather rightly spend 
10,000,0007. on education—and here I drop the word 
technical, I make no distinction—than 10,000,0007. on new 
ironclads as a defensive measure. Let the best education 
be free, and let every man and woman who can take it 
have proper opportunity. Let ‘‘General Manager” pay 
the fair value for the services of properly trained young 
men; he will have an easier time, and he will stimulate 
the natural selection of leaders for our industries. 

There are some superior persons who object to the 
| higher education of workmen. They say, ‘‘ Education 
| will make them discontented.” A healthy discontent is 
at the root of all energetic work. This old theory has 
obstructed the education of slaves from the earliest times. 

Iam, very faithfully yours, 
Galway, January 2, 1897. JAMES PERRY. 








HARD STEEL. 
To THE Eprtor OF ENGINEERING. 

Sir,—Mr. Maxim seems to be much troubled about my 
very brief reference to the cuirass incident. Of course, if 
Mr. Maxim protests that his action in the matter was 
solely taken for the vindication of scientific truth, the 
conventionalities of discussion compel me to accept his 
| statement. 
| Mr. Maxim’s theory ‘that a drill always has to be 
| harder than the substance drilled” is hardly original ; in 
| fact, many people had previously come to the same con- 
|clusion. An accusation of discourtesy from a gentleman 
who states that his opponent is “silly,” ‘‘ untravelled,” 
“unscientific,” ‘‘ without brains,” and advises him to let 
his beard grow, is somewhat amusing. 

All this, however, has nothing to do with ‘‘ hard steel.” 
Mr. Maxim writes to ENGINEERING to state the claims of 
his brother, who has discovered a steel which will drill 
any English steel made as hard as fire and water will 
make it. Moreover, Mr. S. Maxim makes a statement 
about modern American and English steels which a tyro 
in the study of steel metallurgy would know to be absurd. 
He also throws in the old tale about the alleged mys- 
terious element present in Wortz. Every one who has 
microscopically studied the subject knows why the 
Wortz sword blades have such admirable qualities, and 
that such qualities are not immediately connected with 
chemical composition, but rather with mechanical struc- 
ture. I challenge Mr. Maxim (upon whom rests the 
onus of proof) to drill a piece of hardened Sheffield steel. 
Mr. Maxim declines, and challenges me to make a drill 
and put a hole through a file with it, thus trying to 
throw the onus of proof upon me. This may be smart, 
but ‘‘old birds are not cau fht with chaff.” I have never 
claimed to make a steel to drill holes in the hardest steel. 
Mr. 8. Maxim has so claimed, but when challenged to 
prove his statement, his brother declines. I have no 
more to say, except to challenge Mr. H. Maxim to bring 
his brother’s drill and the ‘ thick heavy file” (which, of 
| course, will be of much softer steel than a small file) to 
the Sheffield Technical School. I will there match a 
first quality drill, such as is commonly made at that 
institution, against Mr. S. Maxim’s drill. The two drills 
shall be run under identical conditions in the presence of 
Mr. H. Maxim, and he and I can sign the report for 
publication in your columns. At the same time, I will 
undertake to try Mr. Maxim’s drill on hardened steel, 
which (unless the drill possesses the hardness of the 
diamond combined with great toughness) will splinter the 
drill or dull the edge in a few revolutions. If Mr. Maxim 
does not unequivocally accept this straightforward 
challenge, the controversy is at an end so far as I am con- 
cerned. Yours faithfully, 

J. O. ARNOLD. 
The Technical School, Sheffield, Jan. 2, 1897. 








‘* DEFECTS IN CAST-IRON CASTINGS.” 
To THE Eprtor or ENGINEERING. 
Sir,—I have read the above article on page 818 of your 
| issue of December 25, by a ‘‘ Foreman Moulder,” with in- 
terest and amusement, and I cannot allow the subject to 
| pass without pointing out a few of the many errors in it. 
He says: ‘*I know of nothing which can give increased 
perry and density to metal in a fluid condition unless it 
2 compression.” Agreed: but as the ram is not used ina 
fluid condition, this information is superfluous. 
| The main fallacy, however, which I want to treat is 
that of casting a ram, or other like article, with the heavy 
}end down. Your correspondent says: ‘‘The idea of a 
casting solidifying from the bottom upwards, and its 
molecules becoming more dense as it rises towards the top 

















end, is contrary to experience.” No wonder, I say, that 
this is so, if his method of casting with the heavy metal 
down is followed. It is necessary toa good casting to have 
it solidify from the bottom upwards, = as the lightest 
ape of a casting must naturally solidify first, if the ram 

» cast with the heavy metal up it will most certainly 
solidify from the bottom upwards. I take it that a man 
who has come to the position of a ‘‘ Foreman Moulder” 
ought to know this. Many articles, however, do not lend 
themselves to be cast in the proper position, viz., with 
the heavy parts up: for instance, a marine engine bed- 
plate ; the consequence being that the heavy parts are 
more or less spongy ; but this is no fault in such an article. 
However, the numerous cores in an engine bedplate feed 
it so well that this is not the worst case that could be 
mentioned. {The sketch of a ram in Fig. 1 of the 
article I am criticising, if meant for edification, ought 
to have some dimensions. To cast a 2-in. cube and 
a 12-in. cube are vastly different matters; and, as your 
correspondent talks of a 15 ft. to 20 ft. drop in con- 
nection with his sketch, I have scaled it at 3%; in. to the 
foot, the result being a most extraordinary ram, with an 





impossible fracture. Before dismissing this fracture I 
would like to ask where the ‘‘ tensional strain,” to cause 
the fracture, comes in? If we scale the sketch at ? in. to 
the foot it will come out something decent, and would 
make a most successful casting, provided, as I have al- 
ready shown, it be cast with the heavy end up, and there 
will be no necessity to dispense with the cotter core. 

The question of fillets, and the junction of the brackets 
to the cylinder body, may be a disease, as the author says, 
but it is a very mild one, or we would be compelled to put 
liners in all marine cylinders. This fillet business smacks 
somewhat of the college professor, and makes me doubt 
whether a ‘‘ Foreman Moulder” is so very practical. The 
annexed sketch shows how the cylinder foot should be ; 
the extra difficulty of moulding need not trouble a practi- 
cal man. 

Surely a ‘‘Foreman Moulder” knows that special feed- 
ing is not done by the pouring gates ; and, as to the feed 
rods sticking, it issimply nonsense. Feeding is an every- 
day practice and an absolute necessity. 


ours truly, 
December 28, 1896. 





Tue Nicaragua Canat.—A Nicaragua Canal Bill 
seems likely to be pressed forward in the present session of 
Congress. As there is practically no opposition to the 
measure, there appears to be a good prospect of its 
passage through both Houses. The argument used by 
the supporters of the measure is that its terms do not call 
on the American Government for an appropriation, but 
simply require the guarantee of the Government for the 
paymentof the principaland interest of bonds. The Govern- 
ment, on the other hand, will be amply protected by the 
payment into the Treasury of stock equalling the amount 
of bonds guaranteed, and, in addition will be given a 
mortgage on the plant as the work progresses. 





TWENTY-FIFTH ANNIVERSARY OF THE STEVENS INstI- 
TUTE OF TECHNOLOGY.—It is intended, on February 18 and 
19 next, to celebrate the twenty-fifth anniversary of the 
Stevens Institute of Technology. The festivities will 
consist of a banquet at the Hotel Waldorf, New York, to 
which representative engineers and technical educators 
throughout the United States will be invited. On the 
following day the Institute will be open for inspection, 
and the methods of instruction, together with the appara- 
tus in the various laboratories, will be explained. Not the 
least interesting feature of the exhibition will be the col- 
lection illustrating the work of the alumni, and consisting 
of machinery, apparatus, drawings, &c., representing the 
product of their activity during the 25 years. There will 
also be a reception, tendered to the neodig, graduates, and 
undergraduates, by Mrs. E. A. Stevens, widow of the 
founder of the Institute, at Castle Point, Hoboken. A 
promenade concert and dance in the evening will conclude 
the celebration. The Stevens Institute of Technology 
was founded by the late Edwin A. Stevens, of Hoboken, 
N.J., and in 1870 the erection of a building was com- 
menced by the trustees, Mrs. E. A. Stevens, Mr. S. 
Bayard Dod, and Mr. W. W. Shippen. Dr. Henry 
Morton, at that time secretary of the Franklin Institute 
of Philadelphia, was tendered the presidency of the Insti- 
tute, and gathered a faculty of eight members about him. 
To this number others have from time to time been added, 
as the work of the Institute increased, until at the present 
time the faculty includes 22 professors and instructors. 
The total number of student graduates is 675, and the 
number in attendance during recent years has been about 
260 each year. The Stevens Institute has always taken 
high rank among the institutions devoted to technical 
education in the United States, and its 25 years of suc- 
cessful effort is amply exemplified in the work accom- 
plished by its graduates in all departments of mechanical 
and electrical engineering. 
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INDUSTRIAL NOTES. 


THE closing days of 1896 were devoted to holiday- 
making and pleasure in most industrial centres, as far 
as circumstances would permit. But there was no 
prolonging of the period by reason of lack of work ; 
on the contrary, the chief anxiety was to curtail the 
holidays as far as practicable, on account of pressure 
of work. At no period since 1874 has the new year 
been so full of hope, encouragement, and signs of pro- 
sperity as the year 1897 upon which we have just 
entered. 


ful, and with good reason. 


are the engineering and kindred industries, 





been closed for an indefinite period, as the result 
of the strike. The effort to bring about a settle- 
ment under the provisions of the new Concilia- 
tion (Labour Disputes) Act of last session has failed. 
The failure is not attributed to the men, but to the 
action of his lordship or cf the management. This 
high-handed action is resented by some of the unions, 
and the Amalgamated Society of Engineers have sent 
150/. to aid the dismissed men. In closing the quarries, 
Lord Penrhyn has pensioned all the old men over 
65 years of age who remained at work, and given 1/. 


There is scarcely an industry of any ex-| each to the others to help them until they get other 
tent in this country which is not more or less hope- | employment. 


But those involved in the strike lose 


Among the prosperous | everything, house and home, until some other opening 
and | offers to them. 


The story of the dispute is a sad one. 


nearly all connected with the use of iron and steel | « Up to within a few months ago the men had no 


and all other metals, and also the great shipping 
industries. This one fact is sufficiently encouraging, 
for it indicates that in the coal trade also there 
will be a spin of activity, as well as in other mining 
enterprises. The building trades continue to be 
well employed ; one carpenters’ union, other than 
the Amalgamated, recently had only 40 members out 
of work out of a total of about 7000. So it is with 
the masons, bricklayers, plasterers, &c., with, per- 
haps, the exception of painters, who always are slack 
at this time of year. The textile trades are not so 
busy as could be desired, but they are better off than 
for years past. As regards labour disputes, only a 
few of any importance may be said to have survived 
1896. The chief are the Hamburg strike, only in- 
directly affecting this country ; the cab strike, nearly 
in a collapsed state ; and the haptits at Lord Penrhyn’s 
quarries, which is rather a serious one for all parties. 
There are a few others unsettled, but they are limited 
in character. At the present moment there does not 
appear to be any threat of a great disturbance in any 
industry. What may happen no one can foresee, but 
generally there are signs of a coming struggle when 
one is in contemplation, 





The progress of labour organisations in 1896 was 
disappointing to what is termed the new unionism, 
but encouraging for the older and better form of trade 
unions. The latter have both buoyancy and ballast, 
the former buoyancy without ballast ; that makes all 
the difference. The great unions, with their huge 
funds, large benefits, and vast ramifications, have a 
great responsibility. They are not mere fighting 
machines, but efficient provident societies, and the 
members will not recklessly risk their out-of-work 
pay, sick allowance, and superannuation _ benefit 
for the mere sake of a fight, problematical as to the 
issue at the best. New unions are, as a rule, im- 
petuous and aggressive, spasmodic in action, reckless 
in fight, and ever on the alert for grievances. They 
collapse, and then re-form to begin another struggle. 
Those which are called the labour unions, federations, 
on a loose scale, of small societies, have not progressed ; 
many of those in existence three or four years 
ago are now defunct. The one principal thing in 
1896 was the continuous upward tendency in wages. 
Little was done in the way of shortening the hours of 
labour, but wages have gone up until, in many trades, 
they have reached the high level of 1872-4; in a few 
cases they have gone higher even than that. And yet 
there has been really no bitter struggle to speak of. 
In a few cases the strikes have been prolonged ; in 
some the matters in dispute have been questionable ; 
but, for the most part, concessions have ended the 
strife and curtailed the losses on both sides. 





The Hamburg dockers’ strike is not over, and the 
council of the International Federation profess to be- 
lieve that the strike will result in a great victory for 
the men by the end of January, if funds are provided 
to carry it on to that date. The last manifesto states 
that ‘‘ over 19,000 men are staying loyally out,” and 
it cautions the British workers to ‘‘ beware of false 
newspaper reports.” The ‘‘ cable” published says, 
‘‘Strikers confident of victory.” It further states 
that 355,000 marks have been paid in two weeks, 
which would mean 17,7507. It is also said, ‘* Black- 
legs returning home.” The federation manifesto says : 
‘*German blacklegs have returned to their homes, and 
those from England, taking advantage of this, have 
insisted upon double pay, thus creating consternation 
among the employers.” This view of the situation does 
not at all accord with the reports of the employers, 
nor with those from independent sources. We hear very 
little about the Shipping Federation in this connection, 
but it is not at all likely that the federation is idle. 
The two sets of reports are so utterly at variance that 
both cannot be true. The action of the labour party in 
the German Reichstag indicates anxiety to end the dis- 

ute. If victory were certain, no such anxiety would 
ne manifested. It is said that funds are coming in 
better, and that therefore the strike can be prolonged. 
But of the 500/. sent from England last week, 450V. 
came from one union—the Amalgamated Society of 
Engineers—and only 501. from all other sources. 





The Penrhyn slate quarries of Lord Penrhyn have 





powerful union to protect them.” Then an attempt 
was made to revive the union which was formed in 
1874. Immediately, steps were taken to obtain 
concessions from Lord Penrhyn. His lordship em- 
phatically refused all the demands so made, and stated 
that he could not recognise any committee or combina- 
tion of any sort in his negotiations with his employés. 
After some further communications, the men declined 
to continue work. Then commenced the struggle 
which has ended by the closing of the quarries. 
In 1885 a similar movement ended in nearly the same 
way at the Dinorwic and the Bethesda quarries, the 
men being completely beaten. Eleven years were 
allowed to elapse ere steps were taken to reorganise, 
and then, as soon as reorganisation was commenced, a 
dispute arose ending in ruin. Surely these facts point 
their own moral as well as tell the tale. In reality the 
union was for all practical purposes a new one, and 
no sooner was it called into existence than it began a 
course of action which has ended disastrously. Failure 
was writ large from the outset, with the result that 
want will be an inmate of many homes for a long time 
to come. A strike in haste nearly always leads to re- 
pentance at leisure. 





It is not announced that the cab strike is over, but, 
on the other hand, it would appear that action is to be 
taken in another way. On Saturday last 550/. were 
distributed as strike pay to the members of the union, 
being at the rate of 1/. each man, and Is. for each child 
in the case of a family. It is stated that the total sum 
expended up to January 3, 1897, was 14,250/., of which 
amount 12,500/. were received from members, by the 
sale of tickets, or otherwise collected. It has been 
noticeable that the travelling public have not been 
severely inconvenienced by the strike, though in 
some cases at the first there was a good deal of 
irritation consequent upon the stoppage of cabs out- 
side the railway stations. The menon strike have not 
suffered much, as they were well supported. Whether 
the 14,250/. have been well pices. is another matter. 
The proposal now is to petition Parliament for legis- 
lation. The petition asks that the privilege system in 
force at the railway stations shall be abolished, and 
that the railway companies shall be required to make 
regulations, subject to the approval of the Secretary of 
State for the Home Department, as regards the admis- 
sion and supervision of all cabs, and that the Home 
Secretary have power to permit of exceptional arrange- 
ments in the interests of the travelling public. These 
demands seem to be very reasonable, for after all they 
leave the power in the hands of the companies as 
regards their own stations, giving the Home Secretary 
authority, and at the same time concede that the 
travelling public have a right to due consideration. 





The question of overtime has again come to the 
front in connection with the engineers. The members 
of the Amalgamated Society of Engineers, to the 
number of about 2000 in the Wear district, have re- 
solved to stop overtime until March next. What the 
result of such a decision will be remains to be seen, 
for the decision was only arrived at on Saturday last. 
This question has been agitating the engineers ever 
since the foundation of the society in 1850, but it is 
still unsolved. Since that date overtime has been 
paid for at extra rates ; but even this does not stop it. 
There are several reasons for this, the two chief being 
the readiness of the men to work overtime, and the 
natural desire to execute orders fast when trade is good. 





There is nothing new to report as regards the con- 
dition of the engineering trades and kindred industries 
in the Lancashire districts. The holidays interfered 
with work as usual, but they were not unduly 
prolonged. In many cases there was a desire to 
shorten them as much as possible, in view of the 
general activity of trade, and the pressing orders in 
many instances. The one encouraging sign is that in 
nearly all branches, and in most of the districts, there 
is a considerable weight of work on hand, such, indeed, 
in amount as to insure good employment for a long 
time to come. This is especially the case in connec- 
tion with machine tool makers of all kinds, both light 
and heavy locomotive builders, stationary engine 
builders, ironfounders, and boilermakers. Some little 





slackening off has been manifest among machinists, 





| 





but not to any serious extent. Labour disputes are 
infrequent, and there do not appear to be any serious 
disputes in contemplation in any of the various indus- 
tries.. The iron trade was tolerably still during the 
holidays, but there is no indication of any falling off 
in either the demand for raw or finished material. 
Steel also isin good demand. 





The only section of workmen left dissatisfied on the 
Clyde and at Belfast after the more recent readjust- 
ment of wages were the patternmakers, who sought 
for an advance of a halfpenny per hour. Ere the 
close of the year the associated employers offered 


|a farthing per hour, to come into force on the 6th. 


At the time of writing no formal acceptance had been 
notified, but it is expected that the offer will be 
accepted. This will settle the matters raised me 
the past year in connection with the engineers anc 
others on the banks of the Clyde and at Belfast. At 
both of these places there is an excellent outlook for 
the present year, both in the shipyards and in the 
engineering shops. 





The mills and forges in the Wolverhampton district 
were idle during all the earlier part of last week, but 
on Thursday some of them recommenced operations, 
and more followed suit on Friday. The resumption of 
full activity was ~~ by reason of the large 
reserve of orders on hand, and because customers 
were pressing for deliveries. It appears that large 
offers of orders have been made already for wale 
deliveries in the year. The home demand for both 
crude and finished material is exceedingly strong, and 
stocks all over the district are unusually low. In 
addition there are good inquiries on foreign account, 
particularly for common bars, sheets, rods, galvanised 
iron, and tube strip. The makers in some cases decline 
to close negotiations on present rates for forward 
delivery, as there are prospects of a further advance in 
prices. Steelmakers continue to be exceedingly busy, 
and prices are still tending upwards. In all respects, 
and in all branches of the iron and steel trades, the 
outlook is excellent. All the engineering branches, 
and other constructive branches, are well employed, 
and there are no serious labour disputes. The wages 
of the Staffordshire anchor -forgers were advanced 
10 per cent. on Saturday last, without a strike. 





In the Birmingham district there was a disinclination 
to engage in any speculative negotiations last week, 
and all transactions were limited to actual require- 
ments, pending the quarterly meetings about to be 
held. But manufacturers have had fair inquiries for 
certain classes of material, and specifications for the 
completion of contracts are coming in steadily. The 
prospects for the year are regarded as very encouraging. 
Generally the past year has been a good one for the 
chief industries of the district, and the outlook is even 
better for the current year. All the engineering and 
kindred trades are busy, and nearly all the hardware 
trades. There are no serious labour disputes pending, 
nor are there any looming in the near x see so far 
as can now be seen. Inall branches of trade there are 
hopes of a prosperous new year. 





The shunters on the North-Eastern Railway lines 
commenced their new working arrangement of an eight 
hours’ day at the close of last weak: The shifts are 
changed at 6a.m., at 2p.m., and at 10p.m. The 
change will require some extra men. 

Some concessions have been made by the Midland, 
the Great Northern, and the London and North- 
Western at Derby, as regards the collection and the re- 
ception of goods at Derby. Hitherto the men have had 
no fixed hours of labour; now they cease to collect at 
6 p.m. from Mondays to Fridays inclusive, and collec- 
tion will cease at 2.30 on Saturdays, the station gates 
to be closed at 2.45 for the reception of goods, These 
arrangements will benefit the carters as well as the 
other men. 





Strikes in India are not frequent, and when one 
occurs it is almost phenomenal. The strike of railway 
men on the Great Indian Peninsular Company’s lines 
comes as achange. It seems that the guards struck 
on New Year’s Day because certain grievances were 
not redressed ; they complain of hours, and that 
extra allowance is not given them by reason of the 
dearness of food. Some 1500 men were involved in 
the dispute, and the mails had to be loaded and started 
by the help of other hands. It is curious that when 
it was suggested a few years ago that a Conciliation 
and Arbitration Act should be passed, the Indian em- 
ployers said not so, for if the workers hear of such a 
thing they will imagine that all is not right, and will 
feel discontented. 





In expectation of an advance in the wages of coal- 
miners in South Staffordshire and East Worcestershire, 
the owners have advanced the price of coal 6d. per 
ton, and of slack 3d. per ton. The books are to be 








examined as regards the range of prices, and then 
the wages board will meet to » aft what shall be 
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done. It is expected that an advance will be conceded 
without demur. 

The Fife and Clackmannan coalowners have agreed 
to advance the wages of the miners 64 per cent. from 
the middle of this month, and a further advance in 
March if shipping prices warrant such second advance. 
This concession will stay the hands of the men for the 
present. 

In South Wales steps are being taken with a view 
to the limitation of the output of coal, so as to raise 
the price. This seems to be agreed upon by the 
miners as well as by the owners. 





A very important concession has been made as | 


regards the postal employés, under an order issued by 
the Postmaster-General. Hitherto pensions have only 
been allowed to those whose salary amounts to 350/. a 
year and upwards. Now all employés retiring at the 
age of 60 will be entitled to a pension after the close of 
the present year. This is a wholesome change, and a 
welcome one. 

The Congress of Austrian Trade Unions was a suc- 
cess as regards delegates attending, and some useful 
rules have been agreed to regulating labour disputes, 
the eight hours’ day, prohibition of work under 14 
years of age, abolition of night work wherever practic- 
able, and in all cases for persons under 18 years of age. 
This congress appears to have been one of the best 
conducted and most practical of any of the Conti- 
nental gatherings for years past. The men seem to be 
more on the lines of English unions, and not to be 
swayed by mere political or socialistic views or 
theories. They ask for a May-day holiday, and that 
work shall cease on the day of elections, so as to 
enable the workmen to record their votes. There is 
nothing alarming in these demands. 





EDWARDS’ AIR PUMP. 

In our issue of August 14 last we gave particulars 
of the air pump designed by Mr. Frederick Edwards, 
and in accordance with the promise therein made we 
now publish some notes relating to its practical use, 
these notes being based upon information kindly sup- 
lied to us by engineers present at the trials dealt’ with. 
Calhorsemnabely we were unable to be present at these 
experiments personally, but they were conducted in 
the presence of engineers of great marine experience. 

The pump we previously illustrated, it will be re- 
membered, was 17 in. in diameter by 30 in. stroke 
it formed part of the main engines for the s.s. Balder- 
ton, built by Sir William Gray and Co., Limited, and 
engined by the Central Marine Engine Works, and 
was worked off the main crosshead with levers in the 
usual way. 

With a view to obtaining information respecting the 
pump, upon the completion of the engines the cylin- 
ders were removed and a blind flange was bolted over 
the top of the exhaust an Gear was rigged up by 
which the pump could be driven as it stood in the 
factory, and tanks were so arranged that the amount 
of water thrown by it could be measured. At one 
of the windows fitted to show the interior of the 
pump, an are lamp was placed. Indicator pipes and 
cocks were also fitted to the top and bottom of the 
pump. 

The quantity of water lying in the bottom of this type 
of pump is greatest when the pump is going slowly ; the 
actual amount under varying working conditions was 
one of the important points it was desirable to clear 
up, and by looking through the window it could be 
seen that while the engines were running at only 35 
revolutions per minute, and pumping the normal full- 
sowered quantity, the water was about level with the 
Gathans edge of the barrel. Thus the ports, under 
these unfavourable conditions, were quite clear of 
water, and consequently the air oma freely flow 
into the pump. 

A special feature of this pump is that when the en- 
gines are stopped with the bucket above the ports, 
owing to there being no valves in the bucket, the 
sources through which leakage can take place are 
greatly reduced, whereby it is in a much better posi- 
tion to hold the vacuum. To test this, the pump was 
stopped with 29 in. vacuum, which only dropped 
194 in. in 14 hours. Tests were made to prove the 
facilities afforded for renewing the whole of the valves 
while the pump was working. ne man repeatedly 
renewed the valves while it was throwing its normal 
full-powered quantity of water, and one of the most 
inaccessible valves at the back of the pump was re- 
newed easily with only a loss of 1 in. of vacuum. 

After the engines were placed in the vessel, further 
tests were made. The valves were changed while the 
engines were running at a slow speed, which was after- 
wards increased, anal ultimately Sones up to 75 revo- 
lutions, or about 15 revolutions above the normal. At 
this highest speed, after a little practice, valves were 
changed without any loss of vacuum, there being no 
movement of the pointer of the gauge visible. 

The manner in which the valves are changed is as 
follows: After the split pin and nut have been removed 


we 


and the guard is slackened, the valve is held down with 
the left hand, and the guard then entirely removed ; 
| when the bucket begins to descend, the pressure being 
| on the top of thevalve, it does not require holding down; 
the hand can then be removed, leaving only the tip of 
one finger just touching, so that the operator may know 
when the valve has gone. The new valve is held in 
| the right hand ready to put on; upon the upward 
| stroke the pump will drive the old valve clean off the 
stud far more quickly than it could be taken off by 
‘hand. The left hand is then used to prevent the old 
| valve returning, the new valve is put on the stud, and 
| the atmosphere drives it home to its seat. 

| After renewing the valves on board the Balderton, 
the door was replaced, a set of bolts were knocked 
}out of one of the couplings in the tumnel, and the 
| engines driven at 135 revolutions per minute, at which 
| speed—viz., 675 ft. per minute—the pump is re- 
| ported to have worked without shock or noise at 
leither end. In consequence of this trial the builders 
‘decided to fit the pump to other steamers they 
|had in hand, From observations taken at sea it was 
|found that the water in the base of the pump was 
|so low that it could not be seen through the window 
until the steamer rolled. During each of these 
tests many diagrams were taken, and no indication 
|could be found of the bucket striking the water, 
|and generally speaking it was impossible to detect 
| in the diagrams the point at which the ports opened. 

| After loading at Sunderland, the steamer left for 
| Constantinople, from which port the chief engineer 
| reported the vessel had experienced very bad weather, 
jand the pump had worked most satisfactorily. In 
| order to further test the arrangement, he had renewed 
| the whole of the valves in 19 minutes while the engines 
were going full speed, the loss of vacuum being only 
1} in. Subsequently the vessel returned to Hull, from 
which port she proceeded to Blyth, and is now making 
a voyage to the River Plate, a satisfactory report of 
the pump, accompanied by diagrams, having been 
received ives Las Palnens. 














BELGIAN Biast-FurRNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of this year was 
34, while 10 furnaces were out of blast at the same date. 
The total of 34 representing the number of furnaces in 
blast at the commencement of 1897 was made up as 
follows: Charleroi group, 15; Liége group, 13; Luxem- 
bourg, 6; total, 34. The production of pig in Belgium in 
December, 1896, was 95,600 tons, as compared with 69,595 
tons in December, 1895. The aggregate output for the 
whole of 1896 was 990,856 tons, as compared with 828,510 
tons in the whole of 1895. 

CaTALOGuES.—We have received from Messrs. W. E. 
Rendle and Co., of 5, Victoria-street, Westminster, 
S.W., a copy of their new catalogue showing their “‘ In- 
vincible ” system of glazing. The pamphlet is excellently 
illustrated with numerous engravings showing work 
executed in different parts of the United Kingdom.— 
The Mirrlees, Watson, and Yaryan Company, Limited, 
have sent us a copy of their beautifully printed catalogue 
of sugar machinery. Much of the roe Bene dealt with 
has been described in ENGINEERING, vol. lxi., pages 534, 
605, 667, and 742.—The new catalogue of Tweddell’s 
system of hydraulic machine tools, just issued by Messrs. 
Fielding and Platt, Limited, of Gloucester, contains a 
wonderful variety of workshop appliances. Of special in- 
terest is the hydraulic neg sm press with which a 
plate 25 ft. long, 10 ft. wide, and 13 in. thick can be bent 
from end to end in about 20 minutes from start to finish. 
This machine has now been fitted with an automatic feed 
by which the plate is advanced 3 in. after every stroke of 
the bending girder.—Messrs. O’Brien, Thomas, and Co., 
of the White Lion Wharf, Upper Thames-street, E.C., 
have sent us a copy of their very complete catalogue of 
builders’ hardware. The volume contains 1104 pages, 
and is profusely illustrated. The retail price is added in 
every instance. A separate pamphlet is issued showing 
the trade price of the various items. 





Gas Motors AnD Mopern Fiour Miiis.—A_ cor- 
respondent writes us as follows: ‘‘ The writer has lately 
seen working a large new flour mill, just completed and 
started at Paris by the ‘Société des Moulins Truffant.’ 
It is driven by two large single-cylinder horizontal 
Simplex gas engines, indicating each some 250 horse- 
power, with single flywheel. it works night and day, 
and receives cheap or poor gas, made with special gas 
i from French coal in three generators, system 
vencauchez, One gasholder stores the gas. The gas 
engines are after the system of Messrs. Delamare, 
Deboutville, and Maladin, made by Messrs. Matter et 
Cie., of Rouen, with electric ignition, and working at 100 
revolutions, A third gas engine of 30 horse-power drives 
a dynamo fer lighting the mill. The consumption of 
small Anzin French coal in the generator is expected to 
be 1} Ib. per brake horse-power per hour, but tests have 
not yet been made. The main shaft of the mill runs at 
200 revolutions per minute, and is driven by a 2 ft. wide 
strap from each of the gas engine flywheels. The flour 
mill machinery has been made by Messrs. Brault, 
Teisset, and Gillet, of Paris, and many worms and eleva- 
tors are driven electrically. There are a large number of 
roller mills, and the most modern type of flour machinery. 
The mill is to produce 100 tons per 24 hours. The gas 
engines are very easily started by self-starter, and were 
working well during the writer’s visit.” 








BREAKDOWNS OF STATIONARY STEAM 
ENGINES.* 
By Mr. MicHart LONGRIDGE, of Manchester. 
(Continued from page 28.) 

Air-Pump Buckets and Valves.—Here both the causes of 
damage and the precautions to be taken for avoiding them 
appear more clearly than in the previous classes. The 88 
cases may be subdivided as under : 

TABLE VI.—Air-Pump Buckets and Valves. 
Cause or Nature of Breakage, and Number of Cases. 


A. Foot valves breaking, including frames, valves, 
guards, and fastenings .. és oe 32 
B. Buckets jammed by worn packing rings. . 21 
C. Head valves breaking. . $a = x: 15 
D. Bucket valves and guards breaking 10 
2. Buckets breaking si - ra an 8 
F. Miscellaneous .. a“ 53 5 if sé 2 
Total breakdowns of air-pump buckets and valves —-88 


Of the foot valves which caused the 32 breakdowns in the 
first group A, all but one were the flap valves of ordinary 
vertical single-acting air pumps. When they were of 
brass, either the frames were broken by the hammering 
of the valves upon them; or the valves got loose, owing 
to the wearing away and _ breakage of the hinge pins at 
the ends, or of the eyes in which these pins were held. 
The broken or liberated pieces were then washed into the 
ump, and getting on end during the upstroke of the 
mead smashed the latter when it descended, or else 
drove out the air-pump bottom. When the valves were 
of india-rubber, their guards either broke, or got loose 
through the breakage of the bolts which fastened them to 
the grids, or else the grids themselves got loose. If the 
grid were strongly made, as shown in Figs. 12 and 13, and 
fitted into grooves in the air-pump bottom, if the valve 


were made of india-rubber and hung upon pegs’screwed 
into the grid, and if the whole were secured in place by 


the foot valve-box lid with guard cast upon it, a fruitful 
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2. 
DRAIN TRAP 
cause of breakdown would be removed. If the quantity 
of oil in the condensed steam be so great as to prevent the 
use of india-rubber, as is sometimes the case with surface- 
condensers, then it is best to use a number of small brass 
valves in the bottom of the barrel, supporting if necessary 
by a foot in the middle the grid in which they are fixed, 
and providing a door in the side of the barrel for facilitat- 
ing examination. Such valves if they get loose are too 
small to do damage. 

Of the breakdowns in the second group B, three were 
due to the swelling of wood lagging on buckets, whereby 
the buckets were fixed so tightly in the barrels that the 
rods were torn out of them or the motion was broken. 
The remainder were caused by brass packing rings, which 
having worn thin had broken, and jammed the buckets in 
the barrels. Such rings are expensive, dangerous, and 
entirely useless. It is not necessary that the bucket of a 
vertical or properly constructed horizontal air-pump 
should be absolutely water-tight. With moderately clean 
water a plain bucket without any packing whatever will 
maintain as good a vacuum as one with the most expen- 
sive packing. Ifthe water be gritty, a bucket packed 
with rope is best. 

The breakages of head valves in group C, or more 
correctly of grids on which head valves worked, were 
generally due to weakness. These grids are often little 
more than flat discs, with about 30 per cent. of their area 
removed to form the waterways. They should be well 
strengthened by radial ribs; and these, as well as the 
bars between the waterways, should be tapered to an 
edge on the underside, so as to offer little resistance to 
the water when it strikes them. 

Five of the breakdowns in group D were caused by the 
breakage of air-pump bucket-valve guards ; four by the 
breakage of bolts securing guards, or securing the hinges 
for brass valves ; and one the breakage of a brass valve. 
To give an idea of the extent of the damage which some- 
times follows a small breakage, it may be mentioned that 
the breakage of one of these bolts bent the air-pump rod 
and piston-rod, and broke the crosshead and slide bars ; a 
piece of one of the latter fell into the crankpit, and the 
crank coming into contact with it, lifted the shaft, broke 
the pedestal and bedplate and holding-down bolts, and 
also the boss and one arm of the flywheel, besides several 
of the spur segments attached to the flywheel arms. 

Of the eight buckets in group E, five failed through 
fracture of the arms connecting the rim to the central 





* Paper read before the Institution of Mechanical En- 
gineers. 
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gines and 12 of horizontal engines—were caused by settle- 
ment of the seats on which the engines stood, either by 
sinking or softening of the ground below, or by softening 
of the stones and destruction of the cement or mortar in 


boss, either from weakness or from undue initial stress. 
The three others failed from various causes. 

Columns, Entablatures, Bedplates and Pedestals.—The 
86 breakdowns under these heads are divisible into the 


following groups: the joints by oil. The a “ — and arg 
’ , ; seats is generally due to the first of these causes ; that o 
TaBLE VII.—Columns, Entablatures, Bedplates, and en aaa a po crank pedestals to the a Whoa 


Pedestals. 
Cause or Nature of Breakage, and Number of Cases. 
A. Settlement of foundations : 


column seats settle, the holding-down bolts of the columns 
should be slackened and the beam hung up, so that the 
entablature relieved of weight may take its natural _posi- 











Crank pedestals and bedplates of beam en- “ tion. The columns should then be packed up with broad 
pocablatures oo i rr 6 folding wedges. If the seat be too light or the stones 
Columns of ditto. . roe. xi “he 5 broken, it is sometimes best to put in an entablature of 
Bedplates of horizontal engines, near crank sufficient depth to carry the beam without the support of 
pedestals A Mae en fear ae 2 37 | the columns, tying the new entablature down at each end 
Fig.15 Fig. 15% 
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Rt) ‘i to beams let into the bottom of the walls. Most of the 
| breakages of columns and entablatures are caused by tight- 

ening the holding-down bolts when the column seats have 
| ‘one down. The bedplates of horizontal engines are often 
| rokeninthisway. Thebedplatesunderthecrank pedestals 


| 
of beam engines, being merely thin slabs of metal, are 


\S 
| 
> | 
oS \ Ww frequently broken by the mere pressure on the crank 


. | y \ 
| a 
Ww sR pedestal when the stone below has sunk. In such cases 


7 owe 
\. L ; > ° 

i the only radical cure is to rebuild the seat, or to replace 

the upper part of it by a strong deep casting, capable of 

sustaining the greatest weight which can come upon it if 

supported only at the ends. The best way, however, is 





$780 & 


B. Water in cylinders : 


we — pps : to keep the seat, and the ground below it, dry and free 
Beam pedestal of ditto. . 1 from oil. In the case of concrete seats this is especially 
Column .. ie ae 4 1 necessary, as oil soon converts the concrete into a paste. 
Bedplates of horizontal engines 7 When concrete is used, the safest plan is to cover the 
Crank pedestal of ditto ‘ 1 12 | upper surface with strong cast-iron plating, having raised 
C. Weakness : , ges to retain all oil and water, and planed facings to 
Pedestals or caps of beam engines ..__.. 5 receive the cylinder and bedplate. In all cases arrange- 
” » Of horizontal engines .. 2 7 | ments should be made for catching the oil from the bear- 

D. Hot necks: ings, and conveying it to a suitable receptacle. 
Crank pedestals orcaps = «ws Ss 5 The 12 breakdowns in the second group B were caused 
E. Causes not ascertained : by water in the cylinder. In some instances the water 
reo tee el tee PS ss : came = the condenser, in Raye —_ the 2 
oe -* +: . . ipes. en an engine is sto urri , either by 
Crank and beam pedestals and caps - & 8 ceed motion or by hand. it often Samatan that the 
F. Miscellaneous el ae ees tas. Ss 7 | usual precaution of destroying the vacuum is neglected, 
Total breakdowns of columns, entabla- ~ [and the — from the peernme d pond is forced up the 
tures, bedplates, and pedestals gg | exhaust pipe and fills the cylinder, causing a smash when 
When the water comes from 


the engine is re-started. " : 
the steam pipes, it is generally at starting time. Lanca- 


In this class, as in the last preceding, the causes of many “Si 


while the engine is standing, which will be driven into the 
cylinder when the engine begins to move. The preven- 
tive in the first case is an air valve connected to the run- 
away valve and stop valve ; and in the second a separator, 
if possible close to the engine, but at any rate at the 
lowest point of the steam pipes. The steam pipe ought 
to have a continuous fall from the junction valve on the 
boiler to some point near the engine, where it should then 
turn downwards into a separator, as shown in Fig. 14. 
From the separator the steam pipe should rise continuously 
to the engine, the stop valve being placed as near the 
highest point as possible. The separator should be 
drained by a steam trap, and should also have an open 
drain-cock and a water gauge. Usually the author has 











of the breakdowns are well defined. Of the total of 86 





breakdowns, the 37 in group A—namely 25 of beam en- 





shire boilers seldom prime; but if the steam pi 
long and badly laid, much water may accumulate in them 





made the cross-sectional area of the separator such that 


MAIN SHAFTS 3 FRACTURED IN BODY 
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the velocity of the steam may not exceed 5 ft. per second ; 
but, judging from experiments made in America,* a much 
smaller area would be sufficient. If a separator be con- 
sidered too expensive, a plain well-pipe will suffice to 
prevent damage. Spring -loaded safety valves on the 
cylinders are great safeguards, but they do not prevent 
breakdown if the quantity of water be large. 

For the remaining cases in ups C, D, E, F, no 
general remedy can be prescribed. 

Main Shafts.—Of these there are 49 instances, which 
may be subdivided as under : 


TaBLeE VIII.—Main Shafts. 
Cause or Nature of Breakage, and Number of Cases. 
Breakages of Plain Shafts : 
A. Wear and tear: 


Fractured in neck 37 

” y 3 40 

B. Bearings out of line. . 4 
C. Cause not ascertained és a 1 
D. Internal stress “<a a: aa “ a 1 

Breakages of Cranked Shafts : 

E. Wear and tear oe xs ee “e ee 2 
F. Water in cylinder ee ee 1 
Total breakdowns of main shafts .. 9 


It is now generally admitted by engineers that iron and 





Throttling Calorimeters,” by Pro- 
fessor James enton (ENGINEERING, February 14, 
1896, page 207). A velocity of 17 ft. per second in a 
Stratton separator is said to have given steam with less 
than 1 per cent. of moisture. 
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steel do degenerate by wear and tear, and that such parts 
of steam engines as the main shafts break down in old 
age under loads which they supported easily in their 
youth. All the 40 main shafts in group A seem to have 
failed from this cause, some sooner, some later, according 
to the hardness of their lives and the soundness of their 
constitutions. In the first 37 cases, where the fracture 
occurred in the neck, the process of destruction was 
generally gradual; the symptoms of weakness, namely, 
black or reedy marks or slight surface-cracks, usually 
presented themselves several years, sometimes many 
years, before the final breakdown of the shaft ; but occa- 
sionally the life of an apparently perfectly sound shaft 
was cut short suddenly. An example of gradual destruc- 
iion, from the appearance of the first well-defined crack 
to dangerous fracture, is shown in Figs. 15 to 15d, page 
61, which represent the state of the shaft at intervals of 
12 months from 1888 to 1892. An example of the deve- 
lopment of a dangerous crack within a period of six 
months is shown in Fig. 29. The following Table LX. 
gives approximately the loads under which shafts worked 
during their later years, and the number of revolutions 
made before breaking. The direction and extent of the 


reaction of the main bearing does not act through the 
middle of the neck, as it is su in text-books to do, 
the amounts given in Table IX. cannot be considered as 
more than approximations to the actual stresses. 

The three shafts in group A, which fractured in the 
body, are shown in Figs. 52, 52a, 53, and 54. In the 
first, the cracks appeared as shown in Fig. 52, close to 
the collar, and gradually extended till they attained the 
dimensions shown in Fig. 52a, when the shaft was taken 
out and broken under a tup; they were distinctly due to 
bending stresses. In the second the crack was found 
under one of the eccentrics, close to the swell for the fly- 
wheel keys, as shown in Fig. 53. The engine was a 
McNaughted beam engine, and had made altogether 176 
million revolutions ; originally it had been a simple beam 
engine, but after making 82 millions it had been 
McNaughted, and may at the same time have had a new 
shaft. Since then the shaft had made 94 million revolu- 
tions under a stress varying from + 1250 Ib. to F 9900 Ib. 
per square inch in each revolution. The third shaft, 
shown in Fig. 54, broke in the swell for the flywheel keys 
after running 80} million revolutions under stresses vary- 


ing from + 2500 Ib. to 7 8200 Ib. per square inch in each | 


revolution. The bending moments in four positions of 





fractures are shown in Figs. 15 to 51, on page 61, to which 
the numbers in the first column refer. 


| Equivalent of | | 


Maximum 


the cranks are shown in the diagrams, Figs. 54a to 54d. 


TABLE IX.—Turrty-SeveN PLArn Main Suarts Fractrurep in Neck BY WEAR AND TEAR. 











' Mean Bending a, —_ : 
is descrip- ; Piston- : : ending an illions 
sg of Material | speed. | (ores) ‘Twisting _ of Revo- REMARKS. 
B- | Engine. | © °?4'° | Peet per Cent on | Stress Com- | tions. | 
\Minute. poo g, - bined. 
| or oq. 1. | Per Sq. In. | 
See foot-notes. | ft. Ib. Ib. | 
15 |2McN B Wi 374 13,130 123 | 
16 2 McN B WI | 352 11,410 | 149 |Shaft said to have made 149 million revolutions under 
2 oe ;, “—) r9 
17 2 McN B wI 380 x con} | 102 this stress ; but query / 
18 2McN B Wi 330 5,740 | 451 |Well-authenticated instance of wear and tear. 
19 2McN B Wi 340 10,570 88} |Revolutions were more than 18} millions; but how 
~ | many more, or under what load, could not be ascer- 
tained. 
P i ie a . PA { 5,290) 44} 
20 2McN B BS 396 1 6,370 J 
21 2B WI 350 { Rw } 102 |Load gradually increasing. 
2 2B CI 408 5,960 177 
23 MeN B ci 384 5,200 698 |Engine has made about 698 million revolutions, and 
24 McN B Wi 430 12,400 there is no record of a new shaft having been put in. 
25 McN B wi 315 10,700 Probably new load was much less at first. 
6 MeN B BS or f 10,280) After 79 million revolutions pressure was raised and 
Te -_ bas = (12,600f | load increased, after which the shaft made 3 million 
revolutions more. 
27 McN B Wi 420 8,570 | At least 186} million revolutions ; may have been more. 
28 MeN B wi 390 12,800 | 
”) McN B wi 384 5,900 | 
30 MeN B Ww! 468 9,660 | No fillet at end of neck. 
sq | {McNB | WI 444 10,080 | 
32 McNB WI 450 9,920 | 
3: McNB | WhS 450 14,420 | 
34 B Wi 380 4,205 No sketch made of fracture at time of breakdown. 
35 B Wi 324 8,400 No fillet at end of neck. 
36 ouT WI 492 § 8,880 5,760 } | f 62) |After 62 million revolutions, larger high-pressure cy- 
ah = “Tt (5,550 7,730 | \27f) linders were put in, and load was increased. 
37 2HT Wi 500 5,760 8,000 71h 
38 2HT BS 378 6,560 10,300 364 
39 2HT Wi 492 7,080 8,040 | 124 
40 2HT Wi 408 4,500 7,120 1094 
41 2H BS 440 6,900 9,980 } 101 | 
42 2H wi 350 6,700 8,770 | 176 | 
43 2V wi 350 8,590 8,490 | $811 |Not quite certain whether revolutions may have been 
| ewer. 
44 2V Wi 576 7,600 11,900 | 181 |Doubtful whether stresses always as heavy as here 
45 HT bs 730 4,730 8,940 244 given. 
46 HT wi 492 5.370 9,190 |} 138 
47 HiT wi 730 4,250 6,460 | 
48 H wi 432 6,500 7,340 | 236 |Load was less in early life of shaft. 
49 H wi 445 8,900 11,600 | a 
50 H Wi 295 9,600 10,400 185 |Load irregular ; maximum stress sometimes 12,000 Ib. 
61 H Wi 350 15,100 15,000 134 per square inch, but often very small indeed. 
CI = Cast iron. WI = Wrought iron. S = Steel, probably Siemens-Martin. BS = Bessemer Steel. 
WhS = Whitworth fluid compressed steel. MeN B = McNaughted beam engine. 2 MeN B = Pair of MeN B. 
H T = Horizontal tandem engine. 2HT = Pair of HT. H = Horizontal single-cylinder engine. 2H = Pair 


of H side by side. 


In calculating the stresses on the shafts of horizontal 


B = Beam engine. 


2V = Pair of vertical engines, 


In undertaking this laborious investigation, the writer 


and vertical engines, the effect of the inertia of the moving | hoped that some connection between stress and durability 


parts has been estimated and a,lowed for ; and Table LX. | would have been disclosed. 
shows both the bending stress when the crank was on the | 


centre, and also the stress produced by a bending moment 
equivalent to the combination of the actual bending and 
twisting moments when thisequivalent moment wasa maxi- 
mum, generally at about the point of cut-off. In the case 
of beam engines, the correction for inertia has not been 
made, and only the stresses due to the combination of the 
bending and twisting moments are given. Although un- 
corrected, these stresses will be approximately correct, 
because the maximum stress in most cases occurred near 
the middle of the stroke, where the ¢ffect of inertia would 
be small ; the actual stresses would probably not be more 
than 10 to 15 per cent. less than the amounts given in 
Table IX. 

The equivalents of the bending and twisting moments 
are calculated by the usual formula 


M=4M, +4 yM,?+ M,3 


on the assumption that the pressure was applied at 


the middle of the aaroe and that the shaft 
was supported at the middle of the bearing. The weight 
of the flywheel has not been taken into account. This 


weight does not affect the calculated stress at the middle 
of the neck ; but it increases the stress at the end next 
the wheel, as shown by the diagrams, Figs. 54a to 54d, 
and 55¢ to 55f. For this reason, and also because it is 
quite certain that when an engine is at work the resultant 


In this he has been disap- 
pointed ; nevertheless, he gives figures as facts not usually 
recorded, 

Of group B in Table VIII. it is unnecessary to write ; 
but the single case in group C is too remarkable to be 
passed by unnoticed. The shaft, shown in Fig. 55, coupled 
a pair of McNaughted beam engines, and carried a spur 
flywheel. On removing one of the eccentrics for the pur- 
pose of making some alterations, a deep circumferential 
groove was found, as shown in Figs. 55a and 55). It 
varied from § in. to 1 in. in depth, and from 3 in. to } in. 
in width at the surface. The shaft was of wrought iron, 
and had worked night and day except on Sundays for 
27 years, during which it had made about 340 million 
revolutions, When broken, the interior was found to be 
— sound. The bending moments in four positions of 
the cranks are indicated by the diagrams, Figs. 55¢ to 
55f. The maximum stress varied from + 7200 lb. to 
+ 10,180 lb. per square inch on the original section, or 
from + 11,700 Ib. to + 16,400 Ib. per square inch on the 
section remaining inside the groove. The flywheel and 
eccentric were both of cast iron, held by wrought-iron 
keys. What was the cause of the grooving? 

he single case in group D, Table VIII., should also 
be noticed. The shaft was of Whitworth fluid-compressed 
steel, and broke after running 614 million revolutions 
under the low stress of only about 4600 lb. per square 





inch, The crack, which is shown in Fig. 56, had clearly 








started from the inside, and gradually extended outwards. 
It is therefore attributed to internal stress. 
The remaining instances in groups E and F need no 
remark. 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

THE s.s. Gerd, built by Messrs. R. Craggs and Sons, 
Middlesbrough, for Messrs. Bachke and Co., Trondhjem, 
ran her trial trip on the 25th ult. A speed of 9 knots 
was maintained on fully laden trim. The engines, by 
Messrs. Sir Christopher Furness, Westgarth, and Co., 
Limited, worked at 84 revolutions. 





Messrs. David J. Duniop and Co., Port Glasgow, 
launched on the 30th ult. a steel screw steam yacht for Sir 
William Scott, Bart., of Ancrum House, Roxburgh- 
shire. The new vessel is 130 ft. long, 20 ft. beam, and 
124 ft. deep, and of 240 tons Thames measurement. The 
engines are of the triple-expansion type, with ample 
boiler power for a pressure of 160 Ib., and a high rate of 
speed is expected. The new yacht was named Christine. 





Sir W. G. Armstrong and Co. launched, on the 4th 
inst., at Walker on the Tyne, the Royal Norwegian 
armourclad Harald Haarfagre. She was yt Re by Mr. 
Watts, has an armour belt varying from 7 in. to 4 in. in 


| thickness, and a conning tower with a 6-in. armour belt. 


The principal dimensions are: Length, 280 ft. ; breadth, 
48 ft. 6 in. ; draught, 16 ft. 6 in.; displacement, 3500 
tons. Her armament will be as follows: Two 8-in., four 
7-in., six 12-pounder, and six 14-pounder quick-firing 
guns, with two 18-in. torpedo tubes. 





The suction pump hopper dredger Casuarina, recent] 
launched by Messrs. Fleming and Ferguson, imsited, 
shipbuilders and engineers, Paisley, has just completed 
her speed and dredging trials. The latter were carried 
out on the Bar at Irvine, and the powerful centrifugal 
suction pumps with which the vessel is equipped were 
found to be capable of raising 900 tons per hour of solid 
sand and gravel from a depth of 35 ft. On her loaded 
speed trials she maintained a mean speed of fully 10 knots. 
The dredger is fitted with a direct-acting centrifugal 
pump by Messrs. J. and H. Gwynne, of London, and is 
2 at with their special arrangement for conveniently 
ringing suction pipe inboard, Hopper doors are raised 
and lowered by the builders’ improved steam winches. 
The Casuarina has been built to the order of the Queens- 
land Government for work at Brisbane Harbour, and she 
left for that port directly after trials. 








New South Watss.—A diminution in the number of 
unemployed persons about Sydney is regarded as an 
indication of a wholesome change in the condition of New 
South Wales. The demand for labour is increasing, and 
~— appears to be more harmony between capital and 
labour. 





CoMMERCE OF Port JACKSoN.—The commerce of Port 
Jackson continues to make steady progress. In 1841, the 
aggregate burden of the vessels which entered and cleared 
at Sydney was 552,347 tons. In 1851 (the year of the first 
of the Australian gold discoveries) the corresponding total 
had risen to 1,088,108 tons; in 1861 to 2,828,484 tons; in 
1871 to 4,229,904 tons; in 1881 to 8,943,545 tons; and in 
1891 to 17,479,535 tons. A further considerable advance 
has taken place since 1891, but complete statistics for 
1896 are, of course, not yet available. Communication 
was established between France and Australia in 1883 
by the mail steamers of the French Messageries Maritimes. 
In 1887, the North German Lloyd also commenced run- 
ning mail steamers between Germany, Italy, and Aus- 
tralia ; and in the latter part of 1888 the German-Austra- 
tralian line of cargo steamers further opened up com- 
munication with the wool-exporting cities of Australia 
and the ports of Antwerp and Hamburg. In addition to 
these, several lines of steam and sailing vessels, carrying 
the British flag, run direct to Dunkirk and Antwerp, 
notably the Gulf, Lund, Port, and White Star Lines. 
Direct communication between Sydney and Manchester 
was established in 1895; the first vessel left Sydney on 
November 9 of that year, while a pioneer vessel from 
Manchester reached Sydney January 21, 1896. A line of 
Japanese mail steamers has also commenced running to 
Sydney during the last few months. The new steamers 
will be known as the —_ pon Yusen Kaisha Line. Al- 
though this line is proba oa little known in Europe, it is 
one of the largest undertakings of the kind in existence, 
comprising as it does a fleet of 77 ocean steamers with an 
aggregate burden of 185,148 tons, to say nothing of 50 
smaller vessels employed in Japanese waters. The Nippon 
Yusen Kaisha steamers will work under a regular con- 
tract with the Japanese Government for the conveyance 
of mails. The service will at first be a monthly one. 
Orders have, however, been given for six new steamers, 
and when these vessels are ready for sea the service will 
become fortnightly. The harbour of Port Jackson is 
probably unequalled in the world: it has an area of 9600 
acres, while the depth of water at high tide is 31 ft. The 
Sutherland and Fitzroy Government graving docks at 
Cockatoo Island are 600 ft. and 450 ft. in length respec- 
tively, while their breadth is 84 ft. and 59 ft. respectively. 
The following floating docks are also available : Goodall’s, 
Johnston’s Bay, 90 ft. long, 28 ft. wide; Rowntree’s, 
Waterview Bay, 160 ft. long, 42 ft. wide; Atlas, Wool- 
wich, 250 ft. long, 40 ft. wide; Jubilee, Johnston’s Bay, 
317 ft. long, 55 ft. wide; Drake’s, White Bay, 150 ft. 
long, 60 ft. wide. There are also three patent slips in 
Mort’s Bay, Balmain. The first is 270 ft. long and 30 ft. 
wide ; the second is 200 ft. long and 25 ft. wide ; and the 
third is 80 ft, long and 13 ft, 8 in, wide, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComPiILED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are conmunicated from abroad, the Names, d:c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,293, S. F. Page, London. Electrical Door Bolts. 
[3 Figs.] September 25, 1896.—This invention relates to the con- 
struction of door bolts in such a manner that they can be shot or 
withdrawn by means of currents of electricity transmitted to 
them. Thus, for example, a person in bed, having a suitable 
switch within reach of his hand, might effect the bolting or un- 
bolting of the door of his chamber without having to rise. Fig. 1 
shows one form of bolt, according to this invention arranged to be 
shot by a spring and to be retracted electrically. The bolt Bis of 
iron, urged by spring S to engage in the — plate P. The tube 
T in which the bolt slides is surrounded by a coil C of insulated 
wire connected through a switch to a source of electricity. When 
the current is switched on, the bolt B is attracted backwards, re- 
leasing the door. The bolt B may be provided with a transverse 
pin D, working in a slot of the tube T formed as a bayonet: catch. 


Z. Fiq.3. 
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By turning the bolt partly round so as to engage the pin D in 
either of the notches of the tube, the bolt can be held in either its 
shot or its retracted position. As shown in Fig. 2, a rod R of non- 
magnetic metal extends through the rear of the bolt case, and, 
when the bolt is retracted, becomes engaged between two springs 
E, which are fixed on insulating material on the bolt case and are 
connected to a suitable alarm, which is given when the bolt is 
withdrawn. By making the front part of the bolt of non-magnetic 
metal, and its rear part of iron, and arranging the spring so as to 
urge the bolt backwards, the effect of switching on current is to 
attract the bolt forwards, thus shooting it. Both the shooting 
and withdrawal of the bolt may be effected electrically, as shown 
in Fig. 3. Here there are two coils C,C!. According as the one 
or the other is switched on, the bolt is attracted forwards or back- 
wards, thus being shot or withdrawn. (Accepted November 25, 
1896). 

23,291. The British Thomson-Houston Company, 
Limited, London. y. C. Bassett, Lynn, Mass, U.S.A.) 
Trolleys for Overhead Systems of Electric Traction, 
[4 Figs.| October 20, 1896.—The longer end of the buffer spring H 
is under the lug M, which is formed integral with the projection a1 
of the base A, and is held thereby against upward movement. 
The lug I on the underside of the web E! engages with the shorter 
end of the spring H, and a movement of the trolley in the direction 
of the arrow tends to wind up the spring around the shaft G as an 
arbor, and if for any reason the trolley comes off the overhead 
conductor, the spring H will relieve the shock occasioned thereby. 
The spring H, when the trolley is approaching its upward limit, 
opposes the action of the lifting springs C, but the latter are in 
such a position that they greatly overpower it. If now the trolley 
is moved in the opposite direction a certain distance, the short 
end of the spring H will engage with the lug J which is formed 
integral with the base, and the trolley support E is relieved from 
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i 
the pressure of this end’of the spring ; if the trolley continues its 
downward movement until it assumes a position substantially 
horizontal with respect. to the roof of the car, the longer end of 
the spring H will be engaged by the end of the web E! shown in 
dotted lines, and press it downwards, thus increasing its tension, 
the opposite end remaining in engagement with the lug J. When 
this end of the spring is in engagement with the web E!, the 
lifting spring C and the centre of revolution of the support E will 
be very nearly on the same line, so that the spring will exert very 
little lifting effect, but the spring H being under torsional strain 
(the amount depending upon the position of the trolley), will aid 
them in raising the arm to a position where the effective strength 
of the lifting springs C is sufficient to raise the trolley. The spring 
H and the lugs N and J, and the lug I and the web E! are so 
arranged that when the spring is to be used as an assisting spring, 
it is wound or coiled up from the longer end, whereas when it is 
to be used as a buffer spring, it is wound up from the shorter end. 
(Accepted November 25, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,856. L. Denayrouze, Neuilly, France. Manufac- 
ture of Combustible Gas. [2 Migs.) December 12, 1898. 


The gasmaking apparatus consists of a furnace of brickwork A in 
which is suspended a cast-iron retort with flat bottom B. The 
retort is closed by a cover C which is made to close air-tight by 
dipping into a trough d filled with molten lead. The firegrate E 
is arranged for burning any kind of combustible matter, and the 
products of combustion, after circulating round the retort B, 


by acover G. On the cover C is fixed a pipe H which leads the 
gas generated to the hydraulic mainI. The pipe H rests with its 
ower end in an annular trough filled with molten lead; it has at 
top two joints h and h1, which allow of its being raised when it is 
desired to remove the cover of the retort for charging or dis- 














charging. From the pipe H the gas passes through the hydraulic 
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main I, where it is subject to a preliminary washing and is freed 
from solid matters and the small amount of tar which may have 
been carried along with it. From the hydraulic main it passes to 
the coke scrubber J where it is washed and freed from ammonia 
and sulphurous acid. _It is then ready to be used for illuminating 
purposes in the lamp M._K is a gas-meter, and L is a gasholder. 
(Accepted November 11, 1896). 


LIFTING AND HAULING APPLIANCES. 


1251. H. Hack and H. Giles, Birmingham. Con- 
veyor Chains. [3 Figs.) January 17, 1896.—This invention 
has for its object to produce a conveyor link of simpler construc- 
tion and greater durability than those hitherto in use. In one 
method of carrying this invention into effect, the two sides A A 
of the link are cast together, and connected by a bridge piece C 

ing over the top of the links between the snugs G, carrying 

Its used to fasten the conveyor pans upon the links. The 
opposing sides A A of this cast malleable link are thus bound 
firmly together by a strong plate extending throughout a con- 
siderable part of the length of the links. The lengths are made as 
usual with a male and female end, and the narrow end H between 
the links is connected within the wide end as I of the next link 
by a strong bolt B passing through both links. This bolt has a 
shoulder to enable it to be firmly oo up and held at a proper 
distance at one end. A nut and cotter or cotter B? alone are 
arranged at one end of the bolt Band a head Bl at the other. 
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This head may be square to prevent turning. Washers may be 
laced under both nut and head. A roller bush E is placed 
etween the links upon the bolt, and this bush engages with the 
sprocket wells of the sprocket wheels. The bolts may pass 
through bushes within the respective ends of the link, and these 
bushes such as D may be square or other figure such as hexagonal 
or octagonal, or part of their depth square and the remainder 
round, so as to prevent any chance of their rotating in the ends 
of the link. The bush E, which is intended to engage the sprocket 
wells, may also be so arranged on the pin as not to rotate. One 
method of obtaining this result consists in forming the bush with 
square ends, or with one end square and the other end part square 
and part round, which square or round ends fit in corresponding 
apertures in the ends of the links. The bridge piece C may be 
dispensed with, and the link may then be constructed with 
separate sides in all other respects as shown. (Accepted November 
26, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2149. A. and J. Stewart and Clydesdale, Limited, 
Glasgow, and J. Wotherspoon, Coatbridge, Lanark. 
Appliances for Hydraulic Riveting Tubes, &c. [3 
Figs.) January 30, 1896.—These appliances are especially applic- 
able for riveting a metal strap over the welded part of tubes of 
small diameter and great length. Fig. 3 is an end view, showing 
these appliances inside a tube being riveted. The holed part of 
strip T+ and tube T are placed over‘a semicircular support A, in 
line with the vertical acting tool M of an hydraulic riveting 
machine. A frame E, curved on its lower surface, carries a hollow 
rivet-holder F between ere F! at its central upper part. Lon- 
gitudinal bolts B extend from a crosshead C on this frame E toa 
transverse bar K located some distance away, and a central rod H 
with a wedge surface G on its one end, passes through frame E 
below the rivet-holder F. This rod H extends through an eye in 
the transverse bar K, and has a screw-threaded surface formed on 
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its outer end where the screw-threaded boss of an operating 
handle L is mounted, while a distance piece J is mounted over 
the rod H between this handle L and the transverse bar K. A 
lever I has its end secured to a point I! on the central rod H 
operating the rivet-holder, while another lever i has its end 
secured at 7! to one of the longitudinal rods B connected to the 
frame, and both levers are fulcrumed to move on a pin X some 
distance from the end. The frame E is withdrawn to the end of 
the tube T for the insertion of each rivet, the rivet being placed 
inside the recessed part of the frame, with the head resting on the 
rivet-holder F. The frame E is then pushed along the tube T 
until it comes — the hole in the strip T' into which the 
rivet is to be placed. The levers I, i are then simultaneously 
operated in reverse directions, to keep the frame in position and 
bring the wedge G to force up the rivet t, and the turning of the 
handle L on the screw-threaded part of the central rod K will 





escape through the chimney F. The top of the furnace is closed 


the holder F while the hydraulic pressure on the rivet former is 
acting on the rivet. The reversing of the handle L on the central 
rod K and of the levers I, i will lower the rivet-holder F, and the 
frame can be drawn out to the end of the tube T for the insertion 
of the next rivet. (Accepted November 25, 1896). 


22,960. W. Bright, Sheffield. Apparatus for Dress- 
ing or ' up Grindstones. [4 Figs.) October 16, 
1896.—This improved apparatus consists of a pair of frames F, 
carrying sliding blocks B, bushed to receive a cross axle or spindle 
A, upon which are firmly secured several hardened circular steel 
plates H, having spiked teeth. These plates or ‘‘hackers” are 
kept apart by plain washers W. One end of the spindle A has a 
knob K, or a handwheel fitted loosely thereto, to enable the work- 
man to pull the spindle A endways to and fro across the face of the 
grindstone G. The sliding blocks B are moved up by the screws 
8, and operated by means of the toothed wheels T, which are con- 
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nected together by the pitched chain C tosecure equality of move- 
ment. The whole — is attached to the grindstone trough 
E. The grindstone G being rotated, the screws S are revolved 
until the tips of the teeth in the hackers H are forced into con- 
tact with the grindstone, which causes them to revolve also. 
Then by means of the knob K the spindle A is traversed across the 
face of the stone, whereby the points of the hacker teeth strike off 
particles of the stone, and produce a uniform surface, with greatly 
increased cutting capacity. The hackers are drawn to one side 
clear of the stone, and there remain stationary until it is again 
a to dress the face of the stone. (Accepted November 25, 
1896). 

21,294. J. Fielding, Gloucester. Plate- Bending 
Apparatus. [6 Figs.) September 25, 1896.—The — 
operates in the following manner: The front part of the plate 
that is to be bent is introduced between the curved faces of E and 
C, and the rope or chain is hooked to its hinder edge. The 
plunger of the hydraulic cylinder I being then forced upwards by 
the hydraulic pressure, the inclined pieces H rising with it and 
acting on the slopes F, cause the girder E to advance, bending 
that part of the plate which is engaged between E and C ; at the 
same time the piston of Q is forced down, lowering the pawl R. 
On now relieving the plunger of the ps na from pressure, it 
descends, lowering the pieces H, the plunger of the cylinder M 
drawing back the girder E. At the same time, the piston Q being 
relieved of pressure on its upper side, ascends, raising the pawl R, 
and so turning the ratchet wheel and barrel partly round, thereby 
advancing the plate so as to bring a fresh part of it into the gap 
between E and C to be operated on. As the stroke of the bending 
girder requires to be less for bending toa curve of great radius 
than for bending toa curve of smaller radius, an automatic stop 
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arrangement is provided, which acts upon and closes the supply 
valve of the cylinder I as soon as the bending girder has been 
moved sufficiently far. By means of a double or compound ad- 
justment this stop arrangement can be regulated so as to suit the 
movement of the bending girder to any uired curve and any 
thickness of plate. A screwed sleeve with handwheel J2 is screwed 
with threads of equal pitch upon the tappet-rod J and into the 
boss J1, which is pivoted to the hand lever K. When the sleeve 
is screwed downwards the valve closes earlier, and vice versa. A 
second adjustment is provided by a similar screwed sleeve with 
handwheel J? which slides freely upon the tappet-rod J, but is 
screwed into the boss on the tappet J4 which projects from one of 
the wedge pieces H. Indicator plates and pointers are fitted to J1 
and J4, the one being marked to correspond to different thick- 
nesses of plate and the other to curves of different radius. A 
third screwed sleeve and handwheel J* is provided for closing the 
valve when the bending girder has completed its back stroke, for 
the pu’ of preventing waste of water under pressure. (Ac- 
cepted November 11, 1896). 


MINING, METALLURGY, AND MET 
WORKING. -_ 


123. J. Gjers, Middlesbrough-on-Tees, Yor 
Furnaces i the Manufacture of Cast Steel aa 
Homogeneous Iron. [6 Figs.) January 2, 1896.—D and E 
are two open-hearth furnaces placed at an angle side by side and 








tightly pull in the wedge and retain same in position to support 





each provided at its front end with a combustion chamber F. The 
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ends of the furnaces furthest from the combustion chambers F are 
connected by a circular flue G. The bottom A and lining B of each 
furnace may be of oxide of iron, or of the acid or basic material 
commonly employed, according to requirement. The regenerators 
C are preferably of cellular type placed directly over the combus- 
tion chambers F. Each furnace is provided with a close combustion 
chamber F having a heated air supply from the regenerator C 
above for surface combustion of solid fuel on a solid hearth F!, 
Air for combustion is admitted alternately to the top of each re- 
generator C by a reversing valve H worked from the ground, the 
air passing down and up and down through the passages C? of each 
regenerator C so as to abstract heat from the regenerator walls and 
finally entering by a passage C4 the top of each combustion chamber 
in turn so as to impinge upon the fuel therein and cause intense sur- 
face combustion thereof to at once take place. A fan H! delivers a 
mild blast inte the casing of the reversing valve H. The tops of the 
two regenerators are connected by a tube H3, having at its centre 
the reversing valve H, by means of which the waste products of 
combustion are directed on the one side to the chimney H+, while 
the air for combustion is directed on the other side into the top of 
the other regenerator. The flame and hot gases from one com- 
bustion chamber F in passing into the corresponding furnace, melt 
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ing of flax or other suitable or equivalent material. This packing 
Jf and reservoir d are held in ition by the auxiliary gland g, 
secured by check nuts to the gland studs h. In the case of exist- 
ing engines this gland is made in two pieces united together, but 
otherwise in one piece. This gland g and the underside of the 
reservoir d form between them a chamber for the packing material, 
which chamber is adjustable to close up against the packing with 
any required degree of pressure, which construction excludes dirt, 
grit, or other foreign matter from getting access to the packing, 





and tends to cause the packing to bear equally round the surface 
of the rod. This chamber can be also varied in form and capacity 
according to the formation of the underside of the reservoir d and 
the lip of the gland g. The ordinary oil box (not shown) is con- 
nected with the reservoir d by a pipe k, the supply of oil being regu- 
lated by a valve in the box. The oil flows through the pipe & into 
the reservoir d, thence through the annular space / round to the 
packing f, which bears against the piston-rod a, forming a soft and 
»ermanent swab, which keeps the rod thoroughly and economically 


reservoir 1 and along and in contact with the wick tube 8, a short 
distance below the top of which it terminates as shown. (Accepted 


November 11, 1896). 

607. E. E. Dulier, Milde Suffolk. Revolving 
Nozzles ror Distributing Liquid. (4 Figs.) January 9, 
1896.—This invention relates to the construction of revolving 
nozzles for distributing liquid in such a manner that the friction 
which impedes their revolution is greatly luced, and conse- 
quently they can revolve with freedom and rapidity, causing wide 
and effective distribution of the issuing liquid. For this purpose, 
according to one construction, there is fixed centrally in the ver- 
tical supply pipe A a bolt B extending up through a chamber C 
from which the nozzles N, N project, and having fixed on it ad- 
justably a disc D made with a circular concave groove on its 
underside. Under this disc is a similar disc E fixed to and cover- 
ing the nozzle chamber C, and having on its upper side a groove 
corresponding to that of the disc D. In the underside of the lower 





disc there is a recess for packing P covered by a disc of leather 
or similar material and projecting collar of the central bolt B. In 
the grooves of the two discs D and E are placed a number of balls 
F to constitute a ball bearing, which, taking the upward pressure 





ubricated. (Accepted November 25, 1896). 


Brakes for Bicycles. (4 /igs.| g 
two friction devices in the form of curved bars or links bent 











the material lying upon the furnace bed, the hot gases passing off 
at the other end through the connecting flue G and entering the 
other furnace, where they are utilised to heat and melt previously 
introduced crude pig iron, This heating and melting of the crude 
»ig iron takes place during the time that the charge in the first 
aos is being converted into finished steel. The products of 
combustion pass through the second combustion chamber F, in 
which the solid fuel has been previously allowed to burn low, and 
through the regenerator C above, which they heat, and finally 
88 out through the chimney H+. After the flow of the hot gases 
oe gone on in one direction for a sufficient length of time to cool 
down one regenerator and heat - the other, the fire having been 
allowed to burn low in the combustion chamber that is for the 
time being in use, the reversing valve H is turned over, and the 
direction of the flow of the gases thereby reversed, the fire in the 
other combustion chamber having been just previously made up 
with fresh fuel. This reversing afways takes place when the crude 
pig iron has been brought to the melting stage, or nearly so, in 
one furnace, and the finished steel has been tapped from the other 
furnace. (Accepted November 11, 1826). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
263. R. H. Radford, Sheffield. Steam Generators. 


(5 Figs.) January 4, 1895.—According to this invention, in- 
stead of cross-tubes, coils of pipe @, a are placed within 
the flue }, such coils being connected with the bottom and with 
the top or crown of the flue, preferably by means of unions c, 
which can be easily connected or disconnected from the inside or 
fire side of the flue. These pipe-coils are placed so that the first 
coil beyond the bridge d of the firegrate e will leave room for a 
man to pass between the bridge and the coil. The pipe in the 
coil is likewise so pitched that some portion of the flame would 
pass through the spaces between the pipe. The coil, how- 
ever, only fills the upper half of the flue, the pipe continuing 
along the side of the flue to the bottom connection, so as to 
allow of a man to pass under the body of the coil. The next coil 
is placed in a similar manner beyond the first coil, so as to allow 


















































of a man to pass between them, this coil, however, being arranged 
to fill the lower half of the flue, the pipe being laid up the side 
of the flue to the crown, so as_to allow of a man to pass over it, 
and so on, every alternate coil being placed to occupy the upper 
part of the flue, and the intermediate coils being placed so as to 
occupy the lower part of the flue, and so spaced that a man could 
go under and over the successive coils from one end of the flue 
to the other, as is indicated by the : rrows, for the purpose of 
cleaning, inspection, or repair. The pipes in all the coils are so 
pitched as to allow some portion of the flame and heated gases to 
pass through the spaces. This pitching of the pipe may, how- 
ever, be varied : as, for example, those in the front coils may 
be closer pitched than those in the after part of the flue, or the 
reverse, according to the nature of the draught and other circum- 
stances, firebrick segments f being employed to close any desired 
spaces. (Accepted November 25, 1896) 

2137. E. Re: Grimsby, Lincoln. Piston-Rod 
Lubricators for e es. (4 Figs.) January 30, 
1896.—a is the piston-rod, > the stuffing-box, and ¢ the gland under 
which the oil reservoir d is provided in the form of an annular 
chamber. When the lubricator is to be used for lubricating the 


piston-rods of existing engines, this reservoir is made up of two 
ae or halves, which can be fitted together as required without 

isturbing any of the engine fittings, otherwise the said reservoir 
is made in one piece. In the former case the two parts of the reser- 


t 

or plate 
surface 2 may be formed by a ring of copper attached to the 
inner side of the ring 3. 
pin 6 to the sprocket wheel 7, which is fixed upon the shaft 8 con- 
centrically to the annular friction surface. The other end of each 
Lar 1 is jointed to a pin 9 carried by a plate 10 fixed to the corre- 
sponding pedal crank 8a, which is mounted on the boss 7 a of the 
sprocket wheel so as to be capable of turning freely thereon 
through a small angle. 





project through slots 11 in the adjacent side of the sprocket wheel. 

he arrangement is such that, when the crank is driven in a for- 
ward direction, the joint pins bear, as shown, against the forward 
ends of the slots and drive the sprocket wheel. At this time the 
bars 1 are held out of contact with the friction ring 2, but upon 
ook es or resisting the rotary motion of the crank pro- 
duced by the momentum of the machine and rider, the joint-pins 
9 connected with the crank wi!l move backward in their slots 11, 
and cause the bars 1 to bulge outward and come in frictional con- 
tact with the interior of the annular friction surface 2, which will 
then act to retard the motion of the sprocket wheel 7 and con- 
nected parts with more or less force according to the amount of 
resistance offered to the-rotation of the crank. Upon again 
driving the crank in a forward direction, the bars 1 will resume 
their original positions end the braking action will cease. (Ac- 
cepted November 25, 1896.) 


MISCELLANEOUS. 


24,555. J. H. Iredale, Liverpocl. Lamps for 
B Light Liquid Hydrocarbons. [4 Figen) De- 
cember 21, 1895.—1 is a reservoir located at the bottom of the 
lamp casing 2 which has a reflector 3 at the back and a bullseye 4 
at the front. The reservoir 1 differs from that of an ordinary 
cycle lamp, for example, in which colza, or like heavy hydro- 
carbon, is burnt, in that it is provided with a small wick well 
formed by a perforated wall 5 around which an absorbent mate- 
rial 6, such as cotton wool, is lightly packed to fill the remaining 
space in the reservoir. The light hydrocarbon (benzoline) is 
supplied to the material 6 through a branch 7, through which any 
of the benzoline oil that is not absorbed by the material 6 and the 








wick can be poured out again. In order to prevent the tempe- 
rature of the benzoline absorbed by the material 6 from being 
raised to a dangerous degree by heat radiating from the flame, 
and also to Pe the overheating of the wick tube 8, there is 
provided a dished and flanged cover 9 having holes 10 and 11 in 
its flange and its upper part respectively, the arrangement being 
such that air will enter through the holes 10, pass over the 
reservoir 1 and around the wick tube 8, and finally upwards into 





voir are fastened together by any suitable means such as by a 
small cover plate e, secured as shown over each joint ; fis the pack- 





the interior of the lamp, and to the flame through the holes 11 as 
indicated by arrows. 12 is an air pipe which passes through the 


VEHICLES. 
1132. H. S. Rexworthy and W. King, London. 
January 16, 1896.—1, 1 are 


to the form of arcs of circles, and arranged within an annular 
ictional surface 2 formed within a ring 3 carried by a disc 
4 fixed to the framing 5 of the vehicle, the ring and 
the disc or plate forming a cup-like body. The frictional 


One end of each bar lis jointed by a 


The joint pins 9 carried by the plates 10 





of the nozzle chamber, reduces the friction that would otherwise 
impede the rotation of the nozzle chamber. From the chamber Cc 
project in a tangential direction two or more nozzles N which are 
uniformly arranged around the chamber so as to balance the in- 
ternal pressure on all sides. These nozzles may project in the 
plane of the chamber, each having a spirally curved channel lead- 
to it from the chamber, or the channels may bend downwards as 
shown, and then with spirally curved channels horizontally out- 


wards. (Accepted November 11, 1896). 
14,020. C. P. F. Clerc and A. G. ault, Paris. 
Electrically Propelled Veloci; es. [2 Figs.) June 24, 


1896.—The electro-motor a is fixed beneath the lower tubes b, b 
of a tandem bicycle by means of lugs c, ¢ braced upon the tubes b 
and bolted to the polar mass of the motor a, At the extremity of 
the shaft d of the motor a is mounted a toothed pinion e composed 
of sheets of leather compressed between the two metal plates /, f 
by means of bolts. The motor a receives its current from the 
accumulators h, h, h, arranged as shown, and transmits its rotary 














movement by means of the pinion e to the toothed wheel 7, which 
isof larger diameter. The first reduction of the of rotation 
is thus obtained. The toothed wheel / is keyed upon a shaft 7 
running upon balls in the bearing j, which is arranged in the usual 
manner with reference to the tubes b, b, towhich it is rigidly 
attached by brazing. Upon the shaft ¢ is also fixed a pinion k 
which drives the wheel » by means of the chain m, the said wheel 
being mounted upon the hub of the hind wheel of the tandem. 
(Accepted November 4, 1896). 

303. G. Craig, een eo Ayr. Apparatus for 
Estimatin the Carbonic Acid, &c., in Gases, or Pro- 
ducts of Combustion. [1 Fig.) November 22, 1895.—The 
apparatus comprises a gas meter I, an inlet pipe J! with stop- 
cock J and outlet pipe K1 having stop-cock K leading and con- 
nected to the closed vessel U fitted with a perforated plate V near 
the bottom, leaving a space communicating with its outlet pipe L! 
having stop-cock L thereon and leading to and constituting the 
inlet pipe to a second wet gas-meter 2! The vessel U is provided 
on top with a charging screw-cap C and near bottom with an 
emptying screw-cap (not shown) for withdrawing the absorbing 
material when spent. Meter 2 outlet pipe N! having stop-cock N 
communicates with main pipe O! having a stopcock O between it 
and meter I. Both meters are each provided in front with indices 
to conveniently show at least the 100th part of a revolution of the 
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measuring drum R, over and above the usual registering me- 
chanism. Each meter has charging plugs A and gauging taps B, 
both meters being charged with paraffin oil or other liquid having 
no absorptive action on the gases. By means of the plugs A and 
taps B the meters are so charged and regulated that whena current 
of air is drawn through, the indices exactly synchronise. The 
vessel U is filled by the opening C with absorbent material, prefer- 
ably soda lime, for carbonic acid. e ap tus is ted 
with the flue Z by means of pipe p sufficiently long to thoroughly 
cool the gases. By means of the aspirator 2 a constant current of 
the gases from the flue Z is drawn along the main tube O! cf the 
apparatus. The indices of the meters are read at the commence- 
ment and the finish of the trial. These readings give the initial 
and final volumes of the gas, the difference representing the car- 
honic acid in the initial volume. (Accepted November 25, 1896.) 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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MACHINE-MOULDED WHEEILS.—No. I. 
By JoserH Horner. 

THE manufacture of gear wheels by machine is a 
special branch of pattern and foundry work which 
has been practised during many years past in the 
engineers’ shops in this country. The writer's 
first experience of this class of work dates back 20 
years or more. But machines for wheel moulding 
were in use 30 years ago at least. There is a good 
deal of detail in the pattern and foundry work 
involved in this department of wheel moulding 
which is of a special and interesting character. It is 
proposed in the present series of articles to illustrate 
and explain these details in their relation and 
application to the numerous and varied classes of 
gears in common use, including spur and _ bevel, 
mortise, helical, worm, and angle wheels. These 
descriptions will involve the consideration also of 
different methods of moulding in use, modifications 
in methods which are rendered necessary by the 
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presence of shrouds or flanges, by cores of different 
forms, by casting wheels together, or in halves, 
and so forth. 

In England there are a few firms devoted to the 
special production of machine-moulded gears. Out- 
side of these there is scarcely a firm of any impor- 
tance doing work involving the use of gear wheels 
which does not possess at least one moulding ma- 
chine for the manufacture of its own wheels. There 
are, of course, numbers of shops into the construc- 
tion of whose specialities such wheels scarcely enter, 
and in such cases it is cheaper to use complete 
patterns, or to buy machine-moulded wheels, than 
to keep a machine for occasional service only. 

The value of a wheel-moulding machine is two- 
fold. First, it is capable of producing more 
accurate wheels than those moulded from patterns. 
Second, it is a very important factor in the econo- 
mical production of jobbing work. Machine mould- 
ing does not supersede the advantageous employ- 
ment of pattern wheels.. In an average shop each 
will find a suitable place. Wheels which are often 
repeated can be moulded more cheaply from pat- 
terns than by machine. The reason is that the 
moulding of machine gears entails the ramming of 


one, or say two, teeth only at one time, and the 
withdrawal and removal of the tooth block after 
each act of ramming, while in a pattern the whole 
of the teeth are rammed before withdrawal. Fur- 
ther, the arms of machine wheels are made in cores, 


rammed at the same time as the teeth, and so no 
after-setting is requisite. 


employment of pattern wheels. It is commonly be- 





lieved that castings moulded from patterns cannot 
| possibly be so accurate as those which are moulded 
by machine. | To advertise machine-moulded gears 
| is considered a guarantee of their absolute accuracy. 
This isa popular delusion. Such gears ought to be, 
for all practical purposes, true ; in many instances 
they are so, but very often also they are not. 
Everything depends upon the amount of personal 
‘care bestowed upon their manufacture. I have 
‘seen plenty of wheels moulded from patterns come 
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out more accurately than those moulded by machine. 

The mere fact that a wheel is machine-moulded 
carries no weight, therefore, to a practical engineer. 
The causes which result in inaccuracy are numer- 
ous, including chiefly back-lash in parts of the 
machine ; tooth blocks inaccurately cut, a frequent 
and fruitful source of inaccurate pitching of teeth, 
the inaccuracies being reproduced in every moulded 
tooth ; inaccurate setting and fixing of the blocks 
on the machine; ramming- down too soft, re- 
sulting in lumpy teeth, or too hard, producing 
scabs ; breaking down, and mending up of teeth ; 
variations from the correct diameter due to careless- 
ness in setting to radius. Each of these defects is 
very likely-to occur singly, or in combination with 
others, unless constant watchfulness and care are 
exercised, and for these reasons the accuracy of 
machine-moulded wheels is nearly as much a ques- 
tion of handicraft and personal care as that of 
pattern-moulded wheels, and men are, or should 
be, kept specially at these tasks. 

This, however, by way of caution. Since all 
these evils are preventible by the exercise of due 
care, there is no reason- why all machine-moulded 
wheels should not be, as large numbers are, perfectly 





which are rammed separately, and set in place by | 
measurement, while in pattern gears the arms are | 


There are both advantages and drawbacks in the | 


accurate, using the phrase in the practical work- 
shop sense. That is, the diameter should be correct, 
the wheels circular, the teeth pitched so truly that 
there shall be no sensible differences if checked 
with callipers, their faces square across, and straight 
across, free from lumps and scabs. Such wheels 
are obtainable, and it will be largely the purpose 
| of these papers to indicate the observance of those 
| details by which these results are secured. 

| Often, however, the question of the use of 
pattern, or of machine-moulded gears, is one of 
|dimensions mainly. Even in high-class work of a 
|repetitive character it is often better to mould 
'small wheels from patterns, and large ones from 
|tooth blocks by machine. The teeth of small 
‘wheels are troublesome and costly to ram from 
| blocks, more especially when they are of consider- 
jable breadth of face. Equally good results can be 
‘obtained by moulding from machine-cut patterns 
'made in wood or metal, with or without the aid of 
a stripping-plate. But when we go to the opposite 
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| extreme, and take the case of wheels of 5 ft. or 6 ft. 
in diameter and upwards, then there is never any 
question of the advantages which the use of the 
machine affords. The case must be rare, indeed, in 
which pattern wheels can possess any superiority 
over machine-moulded wheels for castings of large 
dimensions. Such patterns are costly to make, 
require taper, do not retain their shape, and be- 
come damaged in repeated mouldings. For these 
reasons pattern-moulded gears of large dimensions 
must always be inferior to those moulded by ma- 
chine. In the largest wheels, as in those of smaller 
dimensions, the machine, if in good order, turns out 
a perfect gear, truly circular, accurately pitched, with 
teeth square across, and practically without taper. 

If now we leave the problem of perfect accuracy, 
and consider that of economical production, we 
shall see that the wheel moulding machine is of 
exceptional value for jobbing work. Many are the 
makeshift methods which I have had to adopt in 
years gone by to save the cost of a pattern wheel, 
for which the single casting, or perhaps two or 
three castings, required would not pay. - Chief 
among these was the moulding from a broken and 
worn wheel. This was always a job trying to the 
temper of both pattern-maker and moulder. The 
broken or worn wheel was pieced together in the 
|mould.. After withdrawal, the broken sections of 
| the mould were made good with mending-up pieces. 
| Mending-up teeth were provided for insertion into 
|the imperfect or broken mould impressions, and 
ithe sand rammed afresh around them, and after 

much trouble a fairly decent wheel might result. 

When there was no broken wheel to work from, 
‘then sectional pattern parts were made, or core- 
| boxes, and after the expenditure of much labour 
and trouble good castings were obtained. I will 
describe some of these methods later on. - In the 
meantime we are concerned with the economical 
| value of the wheel-moulding machine in the pro- 
duction of wheels of. this class: If a customer 
|wants a wheel of any given dimensions now, 
| he can have it, instead of- being compelled to take 
| the nearest which happens to be in stock, in order 
|to save the heavy cost of a pattern. - Now, in 
ordinary cases, he is not asked -to incur the cost of 
| the pattern parts required for the wheel. He pays 
14s. or 16s. per hundredweight, as the case may be, 
for the casting, and that includes the cost of pattern 
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work, which in plain jobs comprises only tooth-block 
and core-box. The differences in the cost of block 
and core-box and of a complete pattern are so very 
wide, that quite apart from the convenience which 
the machine affords in jobbing outside work, a firm 
will often now prefer to make a new wheel for their 
own work, having perhaps two or three teeth more 
or less than one which they have in stock, rather 
than make an undesirable, even though very slight, 
alteration in ratio of speed. More than that, any 
minor alteration can always be effected much more 
easily in machine-moulded than in pattern wheels. 
Shapes of arms, dimensions of bosses and bores, 


differences in breadth of face, &c., which are so | 


frequently varied, are readily altered in machine- 
moulded wheels. 

It may be noted in passing that the American 
practice in gearing differs widely from ours. We 
cast, they cut their wheel teeth. Wheels are cast 
for rough work, but in all high-class work I be- 
lieve cut gears are employed. Gear moulding ma- 
chines, so largely used here, are employed to but a 
limited extent in the States. On the contrary, 


plate moulding machines have attained a degree of | 
elaboration and perfection unapproached as yet in 


Britain. The cutting of the teeth of small wheels 
is done largely in England, but that of large ones 
to but a limited extent. 

In my early life I had a good deal to do with 
pattern wheels, including high-class patterns for 
standard use, and also with makeshift methods of 
casting wheels for jobbing work. Perhaps a brief 
résumé of these methods of construction, which are 
still employed in many firms, will form a suitable 
introduction to this series. It will serve as a back- 
ground to illustrate the superiority of the products 
of the moulding machines, and to many practical 
men it may be of service as explanatory of methods 
and details useful still in small firms destitute of 
foundry machinery, of which there are many yet. 

The making of pattern wheels, and the use of them 
in moulding, is one of the neatest branches of the 
crafts of the pattern-maker and moulder, reserved 
for a few of the best men in most shops. There are 
many men in both crafts who cannot turn out a 
decent job in this class of work. The rough and 
inaccurate character of many of the hand-made 
gears was a frequent source of trouble before the 
invention of the wheel-moulding machines, hence 
the need in the best work of chipping and filing the 
teeth of iron wheels to gear with the wooden teeth 
of mortice wheels. This practice again reacted on 
the work of the pattern shop and foundry, by 
rendering strict accuracy in dimensions of less 
moment than would have been the case if chipping 
and filing had not to be done. To me, now, some of 
the old methods of wheelmaking seem little short of 
barbarous, by comparison with the workmanship 
which is demanded in a modern shop. On the other 
hand, some methods formerly much in use left 
little or nothing to be desired in the way of accu- 
racy, only they were more costly than modern ma- 
chine moulding. I refer to wheels, the bulk of 
which were made in segmental cores. In these the 
dimensions of the cores were required to be accu- 
rate within the thickness of a sheet of paper, be- 
cause adjustment for diameter was obviously inad- 
missible, since that would alter the thickness of 
teeth in the joint faces, and because any departure 
from perfect accuracy would be multiplied by the 
number of cores required to complete the ring—12, 
18, or 24, as there might happen to be. As I am 
not writing specially about wheel patterns, nor 
about makeshift or segmental methods of turning 
out wheel castings, I will give a concise account 
only of the general methods of construction therein 
embodied. 

Complete patterns of wheels were, and are still, 
made ditterently, according as they are required for 
standard, or for jobbing use. The former will last 
fit for service, and remain accurate, with the 
exercise of ordinary care, for 10, 15, or 20 years. 
The latter will wear out rapidly, and become out 
of truth before they are actually worn out by ser- 
vice. Good wheel patterns are built up with thin 
layers of short segments, cheap patterns with thicker 
layers and longer segments. In the first, local 
shrinkage will be slight, and breakage of the joints 
will seldom occur ; in the latter, the segments will 
soon shrink and overlap, and joints will fracture 
under foundry treatment. In good patterns the teeth 
are either worked in position by hand, or else cut in 
position with a fly cutter ; in rougher ones they are 
planed to shape first, and glued and nailed on the rim 
subseyuently. Mahogany or baywood ought to be 


used for the teeth of good patterns, and not yellow 
pine, which becomes bruised, and chipped, and 
|marked under the rammer, and vent wire, and 
rapping mallet. Care also is necessary in fitting the 
|arms into the rim, since bad fitting will spring the 
|ring out of truth, while, on the other hand, if once 
locked securely by the arms, the rim will seldom 
lose its accuracy subsequently. In good work, a day 
and a half or a couple of days spent in filling up 
holes, and in the application of several successive 
coats of thin varnish, with rubbings down between 
them, and the letting in of a sufficient number of 
rapping and lifting plates, is true economy. Such 
time is often grudged by employers, or the work 
is relegated to boys; but for good work, it is 
best done by the man himself, and is a wonderful 
| protective to the life of the wheel. At intervals, 
say, after three or four dozen moulds have been 
taken from the pattern, it should be sent into the 
|shop again ; any slight damage made good, two or 
| three more coats of varnish applied, and loose rap- 
| ping and lifting plates secured afresh. 

| There are only two ways in which alterations can 
| be effected in complete wheel patterns. One is in 
increasing, the other in diminishing, the width of 
| the face. These changes are easily effected by ‘‘draw- 
ling” and by ‘‘stopping-off” respectively. But no 
| alteration can be made in diameter and number of 
| teeth. A wheel of 60 teeth must always remain a 60- 
toothed wheel. If one casting only of a 61-toothed 
wheel is wanted, the pattern is as costly to make 





as though a dozen were wanted off it. Given 
a wheel-moulding machine, the cost of a new 
block is a matter of a few shillings only. | Without 


a moulding machine resort must be had, as in the 
old days, to segmental blocks of teeth, or to core- 
boxes. The first are the cheapest and the least 
accurate, the second give good results in the hands 
of careful workmen. I do not know whether the 
tooth blocks suggested the idea of the first wheel- 
moulding machines, but it seems to me but a slight 
and almost obvious transition from one to the other. 

The old segmental tooth block A is illustrated 
in Figs. 1 and 2, page 65, together with a portion 
of the adjacent mould in Fig. 2, from which the 
block has just been removed. The method of use is 
simple. The block A is planed to the same width 
as the face of the wheel, and any convenient number 
of teeth is glued and nailed upon it. If these teeth 
are not pitched very carefully, the wheel will come 
out either too small or too large, according as the 
pitch is full or bare. But there are many wheels 
in which a slight variation of diameter is of no 
consequence, and this was taken advantage of when 
practicable. When wheels were made from a block 
like Figs. 1 and 2, it was customary to strike the 
level bed of sand C, Fig. 1, upon which the block 
was to be rammed, and to work the block round in 
successive stages, marking one end tooth in one 
locality, and dropping the other end tooth exactly 
over that mark, until the ring was completed. 
Then if the wheel came full or bare a slight re- 
adjustment for diameter was made—less or more 
and the process of trial repeated until the last tooth 
dropped over the mark of the first. Then the 
ramming commenced. 

The block in Figs. 1 and 2 is secured to a radius 
rod D, which is pivoted on a centre E driven down 
into the sand. It is rammed only against the outer 
face, to which the teeth are attached, because the 
level bed is already struck ; and the cope is also 
rammed on a level bed, either that on which the 
wheel is moulded before the teeth are rammed, or 
on another elsewhere. The interior of the wheel 
arms is formed with cores made in a suitable box. 
I need not illustrate the forms of these core-boxes 
here, because they are very similar in form to 
those which are employed in the moulding of 
machine wheels now. 

Another way which was sometimes adopted was 
simply a modification of the method just illustrated. 
A segmental block A, Fig 3, was made, but instead 
of being aftixed to a radius bar, it was hollowed 
at the back and worked round an existing wheel B, 
laid upon a levelled sand bed. In the case of teeth 
having deep or broad faces there was an advantage 
in this method, because the block was kept per- 
fectly steady during ramming by the support of the 
| wheel teeth at its back. Many wheels were 
} moulded by this method, but, however accurately 
[the teeth were made and pitched, they were open 
| to the objection which they have in common with 
all pattern wheels used without a stripping plate, 
| that the teeth were of necessity tapered for with- 
| drawal. 

















Wheels in which the teeth are formed in cores 
are more expensive to make than those rammed 
from segmental blocks, but they leave little to be 
desired in point of accuracy, though, of course, 
inferior to good pattern gears, or to machine- 
moulded wheels. The slight amount of taper re- 
quired is almost inappreciable, in some cases ail, 
for reasons which will be apparent directly, while 
the dried cores insure clean, true, and smooth faces 
to the teeth. 

There are two methods of constructing the core- 
boxes. In one, the teeth are fixed in the box, in 
the other the teeth are removed by being drawn 
out endwise. The first, illustrated in Figs. 4 and 5, 
page 65, involves the lesser amount of work ; 
the second, illustrated in Figs. 6, 7, 8, is the more 
reliable as regards delivery. 

In these figures, A is a block cut to the radius or 
sweep of the outside of the wheel rim. Its width 
corresponds with the width of the face of the 
wheel. Its length is precisely equal to the collective 
pitches of a definite number of teeth, four, five, 
six, or seven, as happens best to suit the wheel in 
hand, and the ends are planed truly radial. 
The sweep is confined by the sides B, B of the 
box, and ends C, C, which are grooved into 
the sides, and secured either with screws or 
clamps during the ramming of the core. The 
amount of sand over the tooth points is of little 
importance so long as it is amply sufticient to with- 
stand the pressure of metal. The boxes are drawn 
proportionately. In Figs. 4 and 5 the teeth b are 
glued upon the curved face of the swept block A ; 
in Figs. 6, 7, and 8 they simply lie upon it, 
being retained in position by means of recesses 
in one side of the core-box, and of holes in the 
other side, through which holes they are with- 
drawn singly after the ramming of the core, 
and previous to the taking away of the box sides. 
In both cases the boxes are turned upside down 
after the core is rammed, and the sides, and ends, 
and swept block removed in detail, leaving the 
core standing on a soft bed of sand. But 
in Figs. 4 and 5 the teeth attached to the block 
A are lifted from the core, and there is the 
chance of slight fractures of sand occurring. 
In Figs. 6, 7, and 8, the teeth being drawn endwise, 
while the core is confined in the box, no fracture 
will occur. In Figs. 4 and 5 no taper at all is 
required, because the curved forms of the tooth 
flanks and faces afford more than is necessary. In 
Fig. 6 little or none need be given if the teeth are 
planed and fitted accurately. 

Generally, however, there was another reason for 
the construction illustrated in Figs. 6, 7, and 8, 
one relating to the diameter of the wheel and the 
form of its teeth. The box in Figs. 6 and 7 is 
for a wheel of smaller diameter than that in 
Fig. 4 and 5, and the flanks of the teeth are so 
undercut that they would not deliver if inserted 
fast in the box, as in Fig. 5. ‘This is clear, on 
observing the forms of the flanks of the extreme 
teeth in each box, relatively to the dotted parallel 
liness a, a. The teeth in Fig. 7 could not be with- 
drawn, like those in Fig. 5, because of their 
undercutting. To make the box thus, one tooth 
less would have to be included in the box. The 
aim usually was, however, to include if possible an 
aliquot number of teeth in the box. In the case 
of wheels with prime numbers of teeth this could 
not be done, and then a block was inserted in the 
box, of a length suitable for making the last or 
supplementary core with a suitable number of teeth 
for completing the wheel ring. 

To insure the requisite accuracy in such boxes, 
it is not sufficient to take a single pitch, and set 
the teeth round to that, since a very slight depar- 
ture from exact dimensions, whether full or bare, 
will easily make 5}; in., ;}; in., or more even, on the 
total length of the box. The length of the total 
number of pitches of the teeth inserted in the box 
must be taken, and the centres of the extreme 
teeth pitched, and the intermediate ones equally 
divided. Then the lines of the end joints must be 
set out with the same dividers and the ends drawn 
to the centre of the wheel. If this method is not 
adopted the complete pitch circumference must be 
set out to full size on a drawing board and divided 
into as many parts as there are to be cores, and the 
end joints of. the core-box sides be marked from 
this and checked upon this. 

The joints of the cores are properly made through 
a tooth, and not through the centre of the tooth 
space. This is illustrated in the figures. Fre- 
quently the joint is made not through the centre of 
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a tooth, but on one edge where the face meets the 
point. 

After the cores are dried and blackened, a level 
sand bed—the bottom of the mould—is prepared, 
and a circle is struck upon it to correspond with 
the face of the sweep A—the roots of the teeth. 
The cores are laid round to this line, and kept in 
position with sand rammed outside them. The 
cores for the arms and boss are inserted, the 
mould covered and poured. 

The teeth for blocks and core-boxes were gene- 
rally marked off singly in the end of a recessed 
block, Fig. 9, upon the face of which the pitch line 
and striking line or lines, and the centres for faces 
and flanks were marked out. The teeth were first 
planed to a uniform width to fit tightly into the 
recess, and one edge was planed square with the 
sides ; the ends also were squared. The tooth 
shapes being struck on the ends, afforded the 
necessary guide for working the teeth to shape 
with suitable planes. 

The foregoing method of making wheel teeth in 
cores remains still the only one practicable, apart 
from patterns, in shops destitute of moulding 
machines. It is a good and reasonably accurate 
method, better than that involved in the use of 
the segmental tooth-block in Figs. 1 and 2. If 
now we take a portion of that tooth-block, and 
attach it to a dividing machine, we have the elemen- 
tary wheel-moulding machine, the principles and de- 
tails of construction of which we will now consider. 

The method of formation of the arms of these 
wheels is a matter in which the action of the 
machine is not concerned, its sole function con- 
sisting in the actual pitching out, and the with- 
drawal of the teeth on the segmental block. 


LITERATURE, 

The Commercial Organisation of Factories. A Hand- 
Book for the Use of Manufacturers, Directors, Auditors, 
Engineers, Managers, Secretaries, de. By J. SLATER 
Lewis. London: E. and F. N. Spon. [Price 28s. | 

Tus is a thoughtful book prepared at great 
labour by one who has evidently given close study 
to a subject far too much neglected. We know 
of no other work which treats of commercial orga- 
nisation in the same scientific spirit ; for there is 
science in commercial organisation, although the 
expression may sound a contradiction in terms. So 
far as the engineering industry is concerned—and 
it is of engineering that Mr. Lewis chiefly treats— 
one can hardly wonder that the commercial side of 
the question has been neglected to the extent it un- 
doubtedly has; for the technical or mechanical part 
of the business is so much more attractive that the 
attention of owners of works and others flows 
naturally towards it. Even in cases where there is 
an engineering and a commercial partner in a firm 
the latter too often limits his efforts to the getting 
of orders, opening up new channels for trade, and 
to pure finance ; matters which are attended by a 
certain amount of interest as dealing with larger 
issues and involving the study of the human ele- 
ment. It may be said that serious business men 
who follow up a calling, not for pastime, but to 
make money, will not let such issues govern them ; 
but it is extraordinary how we allow our inclina- 
tions unwittingly to govern our convictions. 

There is no need, however, to seek for the reason 
of this neglect of the minutiw of works manage- 
ment ; it is sufficient to know it exists. Mr. Lewis 
puts the matter very well in his preface, from 
which we cannot do better than quote. ‘‘ Engi- 
neering,” he says, ‘‘save in the matter of factory 
accounts, is endowed with acknowledged formule, 
rules, tables, and data of every description, the 
acquisition of the knowledge of which the State 
has deemed to be of national importance in tech- 
nical schools, and other State-aided institutions ; 
but whether the Legislature will ever recognise the 
exact relationship between successful engineering 
and scientific book-keeping, and afford the rising 
generation opportunities for qualifying themselves 
for positions where both are indispensable condi- 
tions, remains to be seen.” All who have knowledge 
of a large number of engineering factories will be 
acquainted with some which are quite successful in 
spite of a lack of any striking technical ability on 
the part of those who control them. This is often 








matter of surprise ; but perhaps if we were to look 
a little deeper, we should find that a perfect com- 
mercial organisation gives an advantage in competi- 
tion, which can hardly be achieved by scientific at- 








tainment or technical skill not supported by sound 
commercial organisation. 

The system of accounts set forth by Mr. Lewis 
in his book is what he aptly describes as an ‘‘ inter- 
locking system ;” that is to say, one checks another, 
whilst all are more or less interdependent. The 
book is designed to be a work of instruction in 
detail ; that is to say, the author gives all informa- 
tion necessary for instructing the proprietors or 
managers of works in the methods to be pursued in 
securing a knowledge of the profits accruing from 
any one branch or manufacture or class of articles 
made, and at the same time affording a check against 
waste, dishonesty, or mismanagement. Mr. Lewis 
himself is the general manager of an engineering 
works of eminence in Manchester, which is not only 
old-established, but has always kept abreast of the 
times, and it is to be presumed that he now makes 
public a system he has carried out in practice and 
has found to work well. 

The book commences with a chapter on the 
directors of a public company, dealing with their 
functions and responsibilities, and it is a chapter 
that might well be read by many who occupy the 
position, not only for the benefit of shareholders, 
but for their own guidance. For instance, ‘‘ when 
he (a director) becomes aware of any breach of 
trust by his colleagues, he should at once take 
active steps towards ventilating such conduct, or he 
would be held personally responsible for any 
losses that the company might sustain in conse- 
quence of his silence or condonation.” Again, 
‘‘directors cannot legally, except as shareholders, 
take pecuniary or other benefit beyond their actual 
stipulated remuneration.” The respective duties of 
manager, secretary, and works manager are sketched 
in chapters devoted to these officials respectively. 
‘¢ Demarcation of work”, here must always bea 
matter of convenience, but to a larger extent it 
will be decided by character. Often the secretary 
is no more than.a writer of minutes, a mere re- 
cording instrument, as it were, and of less im- 
portance than the correspondence clerk ; in other 
cases, he is the veritable mouthpiece of ‘‘The 
Board,” with, occasionally, the additional advan- 
tage of being its chief prompter. If he be a 
veritable strong man, and have the interests of the 
company at heart, the arrangement may work very 
well; but if his desire for power arise from a wish 
to increase his own importance, the results may be 
disastrous. Often one of the most difticult things 
that the chairman or managing director has to cope 
with is the jealousy of ofticials, and here Mr. 
Lewis’s book will be useful in defining the border 
lines between departments. It may be that his 
classification will not always be accepted, but, at 
any rate, it will form a basis to work upon, or a 
standard to be followed, unless good reason be 
shown on the contrary side. 

It is not desirable to enter into the details 
laid down in this part of the book. In addi- 
tion to the chapters on directors, managers, and 
secretary, the proper functions in regard to oftice 
work, of the auditor, accountant, cashier, and 
correspondence clerk, are dealt with in separate 
chapters. One of the useful features in this part 
of the work is the number of specimen forms 
which are given; indeed, all through the book 
Mr. Lewis not only gives precept, but example. 
We do not see that there is much to criticise 
in this part of the book. The division of work 
and responsibility appears to be well thought 
out, but local conditions and personal character- 
istics most always play a part in these arrange- 
ments. Mr. Lewis devotes some attention to 
lady clerks, seeming to approve of their employ- 
ment in offices, andno doubt what he says is true. 
It is somewhat surprising, however, to learn how 
fast the female is taking the place of the male in 
one branch of clerkship. Mr. Lambert, the head 
master of the Yost School of Shorthand, said re- 
cently, that whereas some time ago the proportion 
of males to females was as 75 to 25, the proportions 
were, at the time he spoke, 95 women to five men. 
Whether the introduction of women into offices is 
for good or otherwise is chiefly a social question, 
but it may have a very direct bearing on the con- 
duct of an office. If the young ladies are what 
their name implies, their influence will lead to 
higher efficiency of the staff by banishing a good 
many undesirable features that arise when the eye 
of authority is turned another way. If, on the 
other hand, the lady clerks are of the gossipy bar- 
maid order, the sooner they go the better. 

A chapter on ‘suppliers, orders, and invoices ” 


brings us to another section of the work. A useful 

hint is given in the following: ‘‘ In all cases where 

prices are required for estimating purposes the 

tender form should be endorsed ‘ Required for esti- 

mating purposes.’ This is only fair, especially 

when taking into account the very large amount of 

trouble and expense often incurred by houses in 

their endeavour to secure the acceptance of a 

tender, and that unnecessary correspondence and 

journeys on the part of their representatives often 

follow.” In other words, ‘‘Do as you would be 

done by” is a good business maxim. There is also 

wisdom in the advice that ‘‘in all cases where the 

contract has not been obtained, a circular note should 

be addressed to the tendering houses informing 

them of the fact. Inthe event of the contract being 

obtained, the unsuccessful tendering houses should 

be informed by circular note that a more favourable 

quotation than their own has been accepted.” It 

often takes a good deal of thought and labour to 

give a close price, whilst a wide margin makes the 

matter the work of a few minutes, and buying well, 

be it remembered, is one of the prime elements of 

commercial success. The book lays down rules of . 
procedure for obtaining tenders, ordering, rejecting, 

and certifying goods, urgency forms, &c. In regard 
to goods not being in accordance with contract— 
‘*it is imperative that where any doubt exists as to 
the quality of goods, prompt measures should be 
taken to have them examined, and if necessary 
returned, or the supplier informed that they lie at 
the works at his risk. Under no circumstances 
must bulk be broken, i.e., a portion of any con- 
signment accepted and a portion rejected. Such 
breakage of bulk is held to be a virtual acceptance 
of the whole parcel, and this holds good whether 
there is more than one description of goods in 
the consignment or not.” It would be satisfactory 
to have Mr. Lewis’s authority for this statement. 

The practice is not equitable, if legal, supposing, 

of course, the discrepancy in the goods to be the 
fault of the vendor. 

Packages and payment of carriage are often bones 
of contention in settlement of accounts, and Mr. 
Lewis gives a good deal of excellent advice about 
the way the former should be treated. Sometimes 
purchasers are very arbitrary in the matter of empty 
packages that are to be returned, deducting all 
from the account, whether sent back or not, 
alleging that it is customary, &c., in a very high- 
handed manner. Mr. Lewis himself says, ‘‘ it 
should be a fixed rule not to pay for suppliers’ 
packing-cases unless it has been determined to 
retain them permanently.” This rule may be, as 
the author says, a very convenient one for the pur- 
chaser, but it may, we think, become unfair to the 
vendor. A firm that never pays for packing-cases 
as a fixed rule is likely to return them about the 
Greek kalends, and suppliers would do well to 
recognise this fact in making quotations. Speaking 
of the payment of carriage, Mr. Lewis says, ‘‘ In all 
cases where the supplier fails to pay the carriage in 
accordance with the terms of the order, a debit 
must be sent to him from the amount. Jt mitst 
not be deducted from the invoice.” The use of italics 
shows the author attaches importance to this, and 
he is quite right. But there is one danger that 
must be guarded against, namely, a rate charged, 
including carriage, to become a standard price for 
the same goods not carriage paid. All alterations 
of this nature should be noted on the invoice, 
although the amounts need not be deducted. There 
is a seasonable reminder of the limitations to free 
contract in the matter of penalty clauses. ‘‘It 
would appear that the fixing of a penalty or fine 
for non-delivery within a specified time has no 
legal effect unless damages are actually sustained.” 
The fact is fairly well known to merchants and 
others, but many engineering manufacturers, not in 
the habit of dealing with large contracts, are not 
aware of it. According to Mr. Lewis, however, the 
law may be easily evaded. ‘‘To give legal effect 
to a penalty clause,” he says, ‘‘a corresponding 
bonus to the supplier for delivery before the 
specified time, or some equivalent consideration, 
should be expressed on the agreement.” It should 
be remembered, however, that judges show very 
little consideration for clauses that have the appear- 
ance of being inserted for the sake of getting to the 
windy side of the law. The remarks on liquidated 
damages are worthy of attention. 

Working to a schedule of prices is a procedure 
which requires careful handling, in fact it is only in 
the case of firms between whom a good understand- 








ing exists that it is possible in general engi- 
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neering operations. Mr. Lewis is, however, san- 
guine as to the ease with which accuracy can be 
reached under suitable arrangements. 

The chapter on the drawing-office is interesting, 
but that is a department less neglected by 
engineers than most others, although draughtsmen 
are perhaps the most underpaid of all our engineers 
staff, considering the responsibility that is on the 
drawing-office staffand the high technical knowledge 
required. Mr. Lewis says ‘‘ it is a great fallacy to 
have ‘cheap’ draughtsmen,” but then, of course, he 
uses the term relatively. The author refers to the 
‘*neatness and accuracy” of ‘‘ lady draughtsmen ” 
and ‘‘the peculiar quality of their nature, general 
contentment.” ‘‘It is clear,” he says, ‘‘they are 
destined to fill a very important position in what 
may be termed ‘the new drawing-oftice.’” We 
agree with him as to neatness, and the peculiar 
quality of their nature, and even in regard to| 
accuracy so far as tracing work is concerned, but 
for draughtsman’s work proper we feel on less sure 
ground. The following incident, quoted in the 
book, should tend to reassure us on this point. 
‘*A well-known firm sent its representative to 
inspect some machinery in course of manu- 
facture at a well-appointed machine-tool shop, 
the manager of which was somewhat surprised 
when a lady representative was ushered into his 
office. The lady proved to be an ‘engineer’ of the | 
first water, and greatly perplexed both manager and | 
others by the questions she asked, the defects she 
pointed out, and generally by her acute powers of 
observation.”” In regard to the lighting of drawing | 
offices, we would call attention to the reflected arc | 
system, which seems admirably designed for the | 
purpose on account of the softness of the light and 
the absence of shadows. Mr. Lewis’s remarks on the 
storage and registration of drawings are excellent, 
as also are those on the registration of patterns. 

dstimating is perhaps the most harassing work 
an engineer has to do, and it is the most crucial 
test of the excellence of a system of shop accounts 
and office routine. The chapter specially devoted 
to it in Mr. Lewis’s book is short, but references 
are contained in it to other parts of the work. 

‘*The Works Manager” is the heading of an 
important chapter which has the defect that 
no reference is made to trade unions; but pos- 
sibly Mr. Lewis felt that if he entered on to this 
debatable ground he would have to write another 
volume rather than a chapter. There is, however, 
plenty of good advice in this part of the work, 
though perhaps some of it may be considered 
rather in the nature of counsel of perfection. That | 
does 10% apply to the ‘using of twist drills with- | 
out an efticient machine for grinding them,” a | 
practice which the author rightly exclaims against, | 
and which should be obsolete in works of any 
importance. There may be hand - ground twist 
drills still in use, but we have not met with a case 
for a long time now. Here is a passage in this 
chapter to which we take exception: ‘‘ When, 
therefore, the works manager spots anything ob- 
jectionable, he should under no circumstances 
affect to ignore it ; the smallest irregularity or the 
least act of insubordination which he meets with 
personally should be dealt with there and then.” 
If Mr. Lewis means the works manager should 
speak to the delinquent there and then we entirely 
disagree with him. It should be left to the fore- 
man to deal with the workman, otherwise discipline 
will soon be sapped ; bus the works manager may 
make it as unpleasant as he likes ‘‘ there and then” 
for the foreman. Perhaps that is what the pas- 
sage means. The remarks about order and dis- 
cipline being necessary, not for the sake of appear- 
ances, but on purely economic grounds, are very 
much to the point ; as also are the opinions on the 
necessity of giving a works manager a free hand | 
and then holding him responsible for the result. | 

It would be impossible for us within the limits | 
of this notice to criticise in detail the whole system | 
of accounts which is set forth so fully, and in fact | 
it would only be by fitting the parts of the elaborate | 
pattern together in practical work that one could | 
arrive at a definite conclusion. So far as we can | 
judge, the principles laid down are sound. It may | 
seem at times that there is a little over-elaboration | 
here and there, a tendency towards undue multipli- | 
cation of documents, but this is necessarily the im- 
pression conveyed by any complete system of ‘‘in- 
terlocking accounts,” and we have no doubt the 
result would justify the expenditure in big estab- 
lishments. The large sheet diagrams attached to 











the work, which illustrate the ramifications of 
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bookings and counter-checking, appear involved and 
puzzling at first, but a little study will prove that 
they are excellent guides to the system set forth. 
There is a very useful chapter on ‘‘ diagrams and 
curves ;” the advantages of the graphic method over 
columns of figures being well shown. Our readers 
have a good object-lesson on this point in our 
monthly diagram of the prices of metals. Another 
admirable feature in this book is the reference to 
other works dealing with some of the subjects 
treated upon. 

The thanks of engineers of all classes are cer- 
tainly due to Mr. Slater Lewis for the great labour 
he has bestowed on this important work, which 
should find a place in every engineering office. 
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HicuH-Pressure STEAM. 

‘* Promise and Potency of High-Pressure Steam,” 
by Dr. R. N. Thurston, was presented by its dis- 
tinguished author. He stated the main lines of 
improvement have all been in three principal direc- 
tions : increasing steam pressures, increasing rates 
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of expansion, and increasing piston speeds. The 
real fundamental sources of gain utilised have been 
the extension of limits of heat conversion by ex- 
tending the range of temperature through which 
adiabatic expansion may occur, and decreasing 
those losses which distinguish the real from the 
ideal or purely thermodynamic machine. More 
complete expansion behind the piston transformed 
more available heat energy into mechanical energy; 
and reduction of losses of heat by conduction, 
radiation, and friction, brought the real and ideal 
engine nearer together. Raising steam pressures 
gave more extended adiabatic expansion, and im- 
proved design and more thorough lubrication re- 
duced friction. He then gave a study of high- 
pressure steam in a saturated state deduced from 
the operation of the engines at Cornell Univer- 
sity, one a triple and the other a quadruple 
expansion engine. Maximum expansion as nearly 
adiabatic as possible is the secret of maximum 
efficiency, and increasing pressure has little value 
without simultaneous elevation of the ratio of 
expansion to its practicable limit. Then fol- 
lowed an elaborate series of arguments illustrated 
by 23 diagrams, showing by various curves matters 
treated in this discussion, and numerous tables. 
The comparison between the ideal and real engines 
is given below : 
Comparison of Ideal and Real Engines. 
Cylinders 28 in., 

18 in., and 74in. in 


Size of engine 
dia. by 60 in. stroke 


Real ratio of expansion _... es 19.55 
Mean effective pressure, ideal case By, 25.00 
ee os real, computed 18.99 
” ” >> Observed 21.80 
I.H.P., ideal... sie fee ee .. 660 
” real, computed © ... 5 co Oe 
*€ »; Observed... a in, OD 
D.H.P., ideal ze Res Wii ... 660 
” real, computed ... oe ee: | 
a ;, Observed _... ot te) = 
‘Dry steam, per I.H.P. per hour, ideal... 8.90 
” ” real, 
computed ... oe A =< she 11.73 
ry steam, per I.H.P. per hour, real, 
observed... So - sas % 11.68 
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The ‘‘ ideal case” assumes a Rankine cycle, and 
is computed by the familiar methods of that great 
engineer. Computing a series of such cycles, 
assuming varying ratios of expansion, it is easy to 
obtain, as in other cases already considered, the 
‘‘curve of efficiency,” as the writer has called it, 
for the engine considered as a purely thermo- 
dynamic machine, thus deducing the limit of pos- 
sible thermodynamic performance. It is also easy 
to compute, with a fair degree of approximation, the 
probable dynamic and thermal wastes for each value 


of the ratio of expansion. 

Professor Thurston’s deductions and conclusions 
may be stated in general. In relation to the triple- 
expansion, he says : 

The actual and computed results of operation of this 
engine, comparing the ideal case with the real engine 

rformance as revealed by the various tests which have 

en up to its date made under more or less favourable con- 
ditions, are shown in the accompanying set of diagrams, 
Fig. 10 (see next page). The curve A shows the computed 
efficiencies of the representative ideal case, as measured 
in pounds of feed water per nee per hour, and, 
approximately, in thousands of B.T.U.; the Rankine 
cycle being assumed, and the feed water temperature 
being taken at 40 deg. Fahr. It is seen that the figures 
range from about 64 at 500 1b. boiler pressure, to 7 at 
300 lb., to 8 at 150 lb., and to 9 at 100 Ib. 

The actual performance, as shown on curve B, is 
irregular, varying somewhat with the action of the boiler 
and the effectiveness of the reheaters. With most effec- 
tive boiler operation and reheating the very best work is 
petal Bs in the trials illustrated, between 300 lb. 
and 400 lb. pressure. From the former figure up to 
500 lb., the figures for cost in heat and in fuel, as 
above, range between 94 and 10, falling to 125 at 
150 lb.—a pressure, however, for which the engine is not 
well proportioned. As the reheating becomes less effec- 
tive the efficiency falls off, until, with reheaters out of 
use entirely, the curve C is obtained, and the smooth 
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curvature of the line shows the true law of gain with 
increasing pressures. The figures measuring economy 
here range from 134 at 500 lb. down to 14 at 400 lb., to 
15 at 325 lb., to 16 at 250 lb., and to 174 at 200 lb. pressure. 
With accessories effectively drying the steam be- 
tween the cylinders, the performances of the actual 
become about .6 of that of the ideal. But we 
cannot deduce with precision the probable gain to 
be secured by the employment of high pressures in 
large engines from these curves. We may, never- 
theless, obtain some idea of what is to be expected 
by simply considering the effect of the enlargement 
of the machine and its increased power concentrated 
upon the major waste of the engine, that is, upon 
initial condensation. Both experience and direct 
experiment throw some light upon this question, 
although we have not yet obtained from either 
source a rational basis for computations. 

The group of curves constructed by the author, 
with its theoretical, purely thermodynamic line on 
the one limit of the group, and the curve of mini- 
mum actual efficiency on the other side, by their 
parallelism, enable us to draw in any other curves 
that we may desire, substantially correctly, as to 
form, at least ; and we may readily locate them for 
prescribed conditions once we can ascertain the 
amount of internal thermal waste. 

Such an engine designed to use steam of 500 Ib. 
pressure might be expected to give the horse- 
power. The fact is, as will be admitted by every 
one familiar with the performance of engines in 
this respect, that the construction of this engine on a 
scale favourable to economical performance, increas- 
ing the diameter of its cylinders in the proportion 
of 2.34, 4, 7, and 10, witha stroke, expressed in 
the same units, of 4.5, should reduce the cylinder 
condensation from the 50 per cent. of the ex- 
periments to more nearly 10 per cent. This 
would give from less than 7 lb. of steam 6667 
B.T.U. at the highest pressure above stated to 
figures 25 per cent. higher at the lower pressures, 
the use of quadruple expansion or equally effective 
superheating being here understood. 

Where, also, as here, we have the limiting 
boundaries of the range, the interpolation of inter- 
mediate curves of any quality is a comparatively 
easy matter. 

The curve D is inserted as representative of the 
case in which, as in a large engine, we may safely 
assume the reduction of the internal wastes by from 
over one-half the total steam supply, as in curve C, 
to about 40 per cent., as in moderately large mill 
engines, without preliminary superheating or inter- 
mediate reheating. In curve D, perhaps, we have 
about a fair minimum probable efficiency, and the 
cost of power becomes not far from 11 lb. of steam 
per horse-power per hour at the higher pressures, 
rising to 15 lb. at the lower limit of our range. 

Curve E shows what might be accomplished by 
good management and effective use of reheaters, 
could the standard for the small engine be held at 
its best, as actually obtained in particularly favour- 
able tests. Costs of power range from 8} Ib. to 12 lb. 
between 500 lb. and 150 lb. pressure. Assuming 
that large engines—perhaps of 230 to 500 horse- 
power or more—may safely be anticipated to reduce 
internal wastes to one-half those of the latter, and 
under equally favourable conditions in all other 
respects, reheaters and separation giving dry steam 
at each transfer of the fluid to a succeeding cylinder 
in the series, we obtain the curve F, as, in such 
case, representative of the efticiency of large engines 
at high pressures. The wastes are here substan- 
tially those of the Milwaukee pumping engine, 
which has so long held the record of efficiency, em- 
ploying saturated steam and for 125 lb. pressure. 

This latter curve F, representing the probably 
best work attainable with the best form of engine 
of to-day, working up to 1000 Ib. pressure, may 
perhaps be taken as the representative of the limit 
of practical advance at present, with saturated 
steam and such provisions for minimising wastes as 
are now customarily employed. Assuming this to 
be the fact, we find that we cannot expect to reduce 
expenditure to a lower figure than about 8 lb. of 
feed water per indicated horse-power per hour, 
about 8000 B.T.U., the feed water being supplied 
at such temperatures as will make the net heat 
supply 1000 B.T.U. per pound of steam made. 

Effective superheating, annulling initial conden- 
sation, judging from experience, should improve 
this ultimate figure for saturated steam by, as a 
maximum, not above one-eighth; and 7000 B.T.U., 
or 7 lb. of steam, may, on this basis, be taken as 
the limit of probableadvance. The temperature of 


steam of this pressure is about 555 Fahr., and 
superheating, it is thought, cannot be carried far 
beyond that point in the existing steam engine. 
Change of cycle is the next most promising direc- 
tion of gain, apparently. By the adoption of the 


Carnot cycle it is possible to increase the efticiency | 


of the engine about 20 per cent. above that of the 
common approximate Rankine form of cycle. This 
may not be at all impossible, and a number of 
methods of attaining this result may yet be found. 
Assuming it to be found practicable, and the gain due 
to this change secured, the ideal line for the Ran- 
kine cycle, line A on the diagram, would be reached 
and the cost in pounds of feed water and in thou- 


sands of B.T.U. would range from the equivalent | 


of 6 Ib. saturated steam at 1000 lb. pressure, down 
to 9]b. at 100 1b., from 6000 to 9000 B.T.U. ; 
efliciency rising to 30 per cent. at the lower and 
40 per cent. at the upper limit of pressure. 

The above are the deductions from this study 
of the outlook for improvement by use of high- 
pressure steam at the limits which seem likely 
to be approximated in the near future, and on the 
assumption that our engines will be no_ better 
adapted to such work than are the best engines of 
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to-day, to their narrower range of thermodynamic 
operations. Beyond there still lies at least one 
direction of further gain by reduction of wastes, 
and one of advance by increase of the proportion 
of heat transformed thermodynamically. The former 
resource is the now familiar scheme of finding a 
non-conducting cylinder wall; the other is the 
employment of steam gas, and probably in some 
such manner as was attempted by Sir William 
Siemens. The first of these expedients will con- 
vert the engine into a purely thermodynamic 
machine ; the latter will raise its thermodynamic 
efficiency to the Carnot limit, and to a numerical 
value determined finally by the maximum practi- 
cally available temperature. Should these changes 
prove ultimately practicable, this generation need 
not anticipate witnessing the displacement of the 
steam engine by any other form of heat motor. It 
will combine, better than can any other now known, 
the maximum of combined thermal and dynamic 
efficiency. 

Summarising the case, we may state the follow- 
ing as the author’s conclusions from what has pre- 
ceded relating to the ‘‘ promise and potency of high- 
pressure steam ” within the limits here examined : 

1. With equally excellent design, construction, 
and management, we may expect the efficiency 
of the steam engine, with increasing pressures, 
to increase nearly as the logarithm of the boiler 
pressure. 

2. We may hope to secure, at the highest pres- 
sure yet proposed, substantially as close an approxi- 
mation to the efficiency of the ideal engine as to 
those pressures which now give our best records, 
probably 70 per cent. of the efficiency of the cycle 
adopted, considered as an ideal thermodynamic 
cycle. 

3. That gain in economy, by increasing pressures 
simply, must be expected to be slow and to steadily 
decrease in rate of gain as pressures rise, making 
the practicable, commercial limit a pressure com- 
paratively low. 








4. That assuming 1000 lb. pressure safely and 








readily attainable, we cannot expect to reduce the 
demand for heat and steam below 6000 B.T.U. per 
‘indicated horse-power, and about 6 lb. of steam, 
the probable figures being at least 20 per cent. 
higher. p 

5. At 500 lb. pressure, a steam consumption of 
10 lb. and less has been attained under circum- 
stances indicating that on a large scale the steam 
engine should, under similar thermal conditions, 
| reduce this figure very considerably, 

6. The directions in which to seek for gain are the 
reduction of internal wastes and the production of 
a superheated steam engine. 

The paper was not discussed at length, although 
a number of questions were asked the Professor by 
| those interested, to which he replied with his usual 

clearness and facility. 
That afternoon was devoted to a memorial session 
‘in honour of our late friend and associate, J. F. 
| Holloway, Past-President of the Society. And it 
‘showed how much he was beloved and how greatly 
he will be missed. It used to occur to the writer, 
| when Mr. Holloway eulogised, as he did, the 
/memory of a dead member, and so brought out all 

the good in the nature of the other as only he could 
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do, who would speak for one so universally beloved 

when he was gone, and at this meeting some 15 
spoke in terms of the warmest affection and admira- 
tion of Mr. Holloway and told many kindly inci- | 
dents illustrating his sympathy, his sense of humour, 
and the shrewdness of his estimate of other men. 
In the evening the reception and dance were held 
at Sherry’s, and the engineers relaxed their brows 
knit with the study of hard problems, and also 
loosened their muscles for the purpose of skipping 
like the fabled lambs. 


Curtinc Bevet GEARS, 





The next morning the paper of F. R. Jones and 
Arthur L. Goddard on ‘‘ Experimental Investiga- 
tion of the Cutting of Bevel Gears with Rotary 
Cutters,” was presented. They stated at the outset 
the prevailing practice as follows : 


~ 


The usual method in shops which do not make a_busi- 
ness of cutting bevel gears, is either to run several trial 
cuts and test the gears until they mesh satisfactorily, or 
to file the teeth. While such ‘‘cut and try ” methods may 
enya teeth whose outlines are more nearly the correct 
orm for bevel-gear teeth than those of teeth formed with 
two cuts, very frequently they do not, and the extra time 
repuired for such operations is generally time wasted. 

he operations in detail required to cut bevel gears with 

rotary cutters in a milling or similar machine are as fol- 
lows: After the gear blank is set so that its axis lies in the 
median plane of the cutter and at the proper angle of ele- 
vation, cuts are run through it to pevwel out two or more 
of the spaces between the teeth ; the middle of the tooth 
and its thickness are then marked on the pitch circle of 
the large end ; the gear blank is then revolved through a 
small angle, less than that of a single pitch, and the table 
moved sidewise until the side of the cutter passes through 
one of the pitch points marking one side of the large end 
of the tooth, and a cut is taken on one side of all the 
teeth. The blank is then revolved an equal amount on 
the opposite side of its original position, and the table 
shifted to correspond, after aba a cut is taken on the 
unfinished sides of the teeth, thus completing the gear. 

The only uncertainty in these operations is that of re- 
volving the blank from its original or central position 
through such an angle that the cutter shall pass through 
the pitch point of the larger end of a tooth, and at the 
same time cut just enough off the smaller end to allow the 


~ 














OT 


JAN. 15, 1897. ] 


ENGINEERING. 





71 








gear to mesh with its mates without further dressing of 
the teeth. 

A study of the problem led to the supposition that the 
amount a gear must be thus revolved could be expressed 
in terms of the pitch, the coefficient being a cei de- 
pending upon the centre angle of the gear, which is here 
taken as the angle between an element of the pitch cone 
and the axis of the gear. It was also thought that this 
angle through which the gear must be revolved must be 
independent of the pitch of the gear; for, with a given 
pitch cone to be provided with a certain number of teeth, 
any pitch may be given to the resulting gear by selecting 
the base of the pitch cone at the proper distance from its 
apex to give the gear the required pitch diameter, since 
the pitch diameter of a bevel gear is measured on the 
larger end of the gear. And it is obvious that the setting 
which will answer for cutting a gear taken from one part 
of this cone will answer for cutting. a gear taken from 
any other part; yet the two gears would be of different 
pitches. 

The object of the paper was to systematise the 
process by formulating rules for the angular dis- 
placements, so as to produce the best results. To 
this end they constructed an apparatus which the 
paper described and illustrated. By this they set 
templates the shape of the gear teeth at the inner 
and outer ends, corresponding in position to the 
gear blanks of a milling machine, and giving to 
these templates and to a third one which repre- 
sented a gear cutter, the motions of a milling 
machine. A diagram was constructed from this 
experiment, and from it they obtained the settings 
for different gears. , 
CALIBRATING A WorRTHINGTON METER. 

‘‘The Calibration of a Worthington Meter” was 
described by John A. Laird, and illustrated by 
pictures of the meter, a description of the tests, and 
diagrams showing results. The author claimed the 
error to be $ of 1 per cent., and the following Table 
showed the detailed results : 

Computation of Meter Error. 


























| Weight of} w,.;,, 
| Cubic | Tempe-| Cubic Ww rd of dan Per 
Date. | Feet by jratureof} Foot at Pn sl C sen Cent. 
| Meter. Water. — Met ape | Ap Error. 
| e | 
Jan. deg. percent, 
ig | 191.4] 85.0 | 62.18 12,102 | 1.016 | +1.6 
19 | 1341 | $20 | 62.21 $354 | 1.001 | +01 
20 | 9725 | 81.8 | 62.21 17,197 | L014. 41-4 
21 | 276.0 | 81.5 62.21 17,096 | .995 | -0.5 
92 | 1016.4 | 67.5 | 62.33 62,648 989 | -11 
23 | 2977.6 | 768 | 62.27 17,024 ‘984 | -16 
2 | 2093 | 70.1 62.31 18,338 ‘984 | -1.67 
2% | 2769 76.8 | 62.26 17,010 987 | -13 
26 | 2828 | 76,7 62.26 17,359 ‘986-14 
27 | 261.3 | 79.0 | 62.24 16,074 988 |. -1.2 
8 — 70.2 | 62.31 | 127,944 995 | -05 
30 | 295.0 | 77.7 | 62.25 18,036 982 | -18 
i | se71 | 77.2 | 62.26 20,052 985 | -1.5 
eb. | 
1 | 246.5 | 92.2 62.21 15,089 981 | -1.9 
2 | 9771 | 84.2 | 62.19 17,085 | :991 | -0.9 
| 278.4 | 81.3 | 62.92 17,149 | [990 | -1.0 
4 | 2793 | 79.4 62.24 17,178 | .988 | -1.2 
5 | 297.9 | 764 | 62.97 18,243 983 | -1.7 
6 | 996.4 | 76.4 | 62.97 61,322 93g | -1.2 
7 | 204.5 | 79.1 62.24 18,221 994 | -16 
8 | 2134 | go2 | 62.93 13,145 990 | -1.0 
9 | 2801 | 81.6 | 62.21 17,250 990 | -1.0 
10 | 273.8 | 86.0 62.17 16,819 988 -1.2 
M | £7048 | 8&7 62.19 17,063 -982 -1.8 
12 | 280.7 | 87.3 62.16 17,109 .980 -2.0 
13 | 000.7 | 74.6 62.28 60,446 979 | -21 
14 | 267.2 | 81.2 62,22 16,287 ‘979 | -21 
15 | 280.3 | 96.8 | 62.06 17,100 1983 | -1.7 
16 279.3 | 81.6 | 62.21 17,146 987 | -1.3 
17 | 277.7 | 79.2 | 62.94 17,107 ‘989 | -11 
% | 271.8 | 820 | 6221 17,082 | 1.007 | +0.7 
27 | 2048 | 816 | 62.21 18,368 | 1.002 | +0.2 
28 | 293.6 | 842 | 62.19 18,366 | 1.006 | +06 
ua | 569.6 | 70.3 62.31 35,541 | 1.001 | +01 
Pp | 
a 4 | 78.7 62.24 17,368 994 | -0.6 
2 | 9731 | 850 | 6218 17,300 | 1.000 
Se 277.0 | 83.5 | 62.19 17,284 | 1.003 | +038 
4 | 279.7 | 87.0 62.16 17,474 1.005 | +0.5 
5 | 280.7 | 92.3 | 62.11 17,625 | 1.011 | +11 
6 | 10026 | 77.4 62.26 62/877 1.007 | +0.7 
7 | 3092 | 839 | 62.19 19,441 | 1011 | 41.1 
g | 281 | 955 | ogi7 17,477 =| Lo | 41.1 
¢ 245.8 | 87, 62.16 15,11 ; | =. 
10 | 2846 | 916 62.11 is'119 | 1088 | 525 
11 | 9881 |} 95.3 | 6218 18108 | Lol | +11 
12 901.6 | 80.2 62.23 62,431 | 1.012 | +1.2 
| 254.7 | 986 2 : 3 
14 | 599.7 | 966 @ 16 37209 Lous ti5 
15 | 4020! 36 | 6219 25,300 | 1012 | +12 
16 | 4498) 81.8 | 6291 98321 | 1.012 | +12 
17 | 995.6 | 763 | 62.97 62,789 | 1.018 | 413 
18 | 458.8 | 825 | 62:90 83571 | 1.001 | 40.1 
19 | 440.4 | 844 | 62.19 27:466 | 1.008 | +038 
20 | 552.6 | 83.0 | 62.20 34/298 998 | -0.2 
21 | 4422 | 85.7 62.17 27/435 98 | -02 
22 | 4103 | 80.1 | 62.93 25,191 987 | -13 
23 | 431.9 829 | 62.90 26, 666 993 | -0.7 
24 | 4989 | 81.8 62.21 | 26,482 994 | -06 
25 395.9 | 822 | 62.91 247446 998 | -0.7 
me 77.1 62.26 119,891 991 | -0.9 











DeEFoRMATION IN IRON CASTINGS. 


oan very important paper was ‘‘Contraction and 
formation of Iron Castings in Cooling from the 


Fluid to the Solid State,” by Francis Schuman. It 
was the result of 12 years’ observation and re- 
search. He stated the contraction and expansion 
was equal in all directions. At low temperatures 
the change is directly as the temperature, but at 
high temperatures the changes are greater. Mr. 
Schuman said : 

A prism cast in a sand mould will maintain its align- 
ment, after cooling in the mould, provided all parts 
around its centre of gravity of cross-section cool at the 
same rate as to time and temperature. Deformation is 
due to unequal contraction of the elements of the cross- 
section surrounding the centre of gravity at the section. 
Unequal contraction is due to unequal cooling, causing, 
or tending to cause, initial stresses in the elements of the 
prism, resulting in deformation or rupture. The rate of 
contraction between the fluid (heated) state and the solid 
(cold) decreases with the volume or mass of the casting, 
and inversely as to time of cooling. 

Rapid cooling tends to increase the density of the iron ; 
the crystals are diminished in size, and the fracture 
denotes greater compactness, with more evenness of sur- 
face and less ruggedness. The colour tends towards 
white, denoting a change of carbon into the combined 
state at the moment of solidification. The size of crystals 
decreases with an increase in combined carbon. Its re- 
sistance to impact is lessened, and the rate of contraction 
is increased. 

Slow cooling develops larger crystals, less density, ind 
increased ductility. The fracture is darker or more grey 
in colour, the surface uneven and rugged, and the carbon 
is in a more free state. The contraction is lessened, and 
the casting has greater resistance to shock, although 
ad resistance to a quiescent cross-breaking force may be 
eSS. 

In any prism, variations in density may occur by 
reason of differences in the rate of cooling, the more 
rapidly cooling part being more dense, made so by the 
molecules drawn from the still fluid part of the casting, 
which, cooling later, will be less dense or with a dimi- 
nished number of molecules. The molecules in adjusting 
themselves follow and flow in lines coinciding in direction 
with the waves of cooling, being from a high to a lower 
temperature, thus tending to create a void and lessening 
the density of those parts which cool slower. 

The rate of cooling, or dissipation of heat, is uniform 
around the perimeter of the cross-section. The total 
amount of heat. to be dissipated per unit of perimeter of 
section may or may not be uniform or equal, depending 
upon the character of the cross-section. The greater the 
amount of heat to be dissipated per unit of perimeter, the 
slower the cooling. A plane of neutral or mean action, 
relative to the total dissipation of heat, passes through 
the centre of gravity of the cross-section. In symmetrical 
sections the action 1s alike on either side of the neutral 

lane, while in unsymmetrical sections it will, or may, vary. 

he dissipation of heat through the perimeter of a section 
follows wave lines perpendicular, in direction, to the peri- 
meter. The amount of heat to be dissipated per unit of 
perimeter varies in proportion to the volume or mass of 
the prism of which the respective unit forms the dis- 
sipating side. The relative amount of heat dissipated in 
a prism, per unit of time, varies in proportion to the dis- 
sipating surface of the perimeter divided by its respective 
volume of cross-section. The crystals that form in cast 
iron, when changing from the liquid to the solid state, 
have the tendency, when no disturbing causes interfere, 
to form themselves into aregular octahedron, or double four- 
sided pyramids, with their bases joined. Their size varies, 
the mean increasing with the slowness of cooling. The 
long axis of the crystals tends to adjust itself perpen- 
dicular to the plane of cooling surface of the casting. 
Thus in a exile the axis would coincide with the radial 
lines, while in a square prism the axis of the crystals being 
perpendicular to the four sides, will tend to flow apart on 
a plane bisectirig the angle of two sides ; on this bisectin 
plane the casting will be less dense and of diminishe 
cohesion, A prism, unsymmetrical in section, in which 
the proportion of cooling surface to mass varies around 
the centre of gravity of the cross-section, will have 
the greatest proportion of smaller crystals in the 
parts cooling the quickest. _ Where the change in the 
rate of cooling is greatest will be the place of greatest 
interference to the natural adjustment of the crystals, as 
to size and position, and hence the place of least cohesion. 
Contraction is in a direct relation to the rate of cooling 
and size of crystals. The more rapid the cooling the 
smaller the crystals and the greater the contraction. 

In any prism, unsymmetrical in section, composed of a 
smaller mass joined to a larger, the greatest longitudinal 
contraction will occur in the larger mass. This apparent 
contradiction to the general law, that contraction de- 
creases with the mass and rate of cooling, is explained 
when we consider volumnar contraction. The larger mass 
will have its rate of contraction equal in all directions ; 
the smaller mass is restricted in its contraction longi- 
tudinally by the larger mass at the point of juncture of the 
two masses, but maintains its greater rate of contraction 
transversely ; were the transverse rate the same as that 
of the larger mass, its longitudinal contraction would be 
the same, but its transverse rate being greater, the excess 
in volume flows in direction of length, resulting in a 
greater length, after cooling, of the smaller mass. When 
the rate of contraction in the elements of the cross-section 
of a prism are known, the resulting change in alignment 
and initial stresses, due to the differences in contraction, 
can be determined. The line of mean contraction passes 
through the centre of gravity, or neutral plane, of the 
cross-section. 

In unsymmetrical sections the centre of action of the 
maximum and minimum contraction coincides with the 





centre of gravity of the area elements that are separated 


by the neutral plane which passes through the centre of 
gravity of the whole section. 

Modifying causes that affect the results obtained by 
the application of the preceding laws are: Imperfect 
alloying of two or more different irons having different 
rates of contraction ; variations in the thickness of sand 
forming the mould, which is the medium for conducting 
the heat from the surface or perimeter of the cross- 
section ; when the prism is cast in a horizontal position, 
and thin _— of sand at top and bottom affect the dis- 
sipation of heat, which becomes unequal by reason of the 
difference in circulation of air between the upper and 
under external surfaces of the mould, the upper surface 
dissipating the greater amount of heat ; the position and 
form of cores, which tend to resist the action of contrac- 
tion, also the difference in the conducting power between 
moist sand and dry-baked cores ; differences in the degree 
of moisture of the sand surrounding the prism, especially 
when small in mass ; unequal exposure by the removal of 
the sand while yet in the act of contracting ; flanges, ribs, 
or gussets that project from the side of the prism, of suffi- 
cient area to cause the sand to act as a buttress, and thus 
prevent the natural longitudinal adjustment due to con- 
traction ; in light castings of sufficient length the unyield- 
jng sand between the flanges, &c., may cause rupture.” 

The author then considered the influence of the 
principal constituents on the' rate of contraction. 
Carbon was the most active, hence strong irons have 
a greater rate of contraction. Silicon within limits 
tends to free the carbon and reduce the rate of con- 
traction and increase the ductility and softness of 
the iron, but beyond these limits makes the iron 
brittle, hard, and weak, and increases the contrac- 
tion. Sulphur also increases the rate of contraction. 
Phosphorus lessens it and diminishes the strength. 
Manganese up to 1 per cent. has no effect, but at 
1.5, if the iron is low in silicon, it hardens it, and 
increases the contraction. Repeated remelting in- 
creases the contraction, hardens the iron, and 
increases its density. The author then detailed 
his experiments, and from them drew the following 
conclusions : 

The deformation of prisms due to unequal contraction 
can be overcome ph ceca counter-deformation in the 
pattern, or by the addition of auxiliary parts that can be 
readily removed from the casting. Generally, the section 
should be so subdivided or designed that the ratios R are 
alike around the centre of gravity of the section. In com- 
plex machinery castings the designs should be so modified 
or chosen that these will result in the least differences in 
the rate of cooling, or ratios R of the different members. 
Sudden changes in form cause severe initial stresses, if 
not fracture, and should be rigidly avoided. Imperfectly 

roportioned flanges, ribs, or gussets added to the main 
ody of a casting, for either the — of increasing the 
strength or connections, ma » sources of weakness. 
Hollow cylindrical columns, although cast of even thick- 
ness and left in the mould until cold, may become crooked 
by reason of the unequal rate of cooling between the 
upper and lower halves, due to the currents of air passing 
through the column and clinging to the under side of the 
upper half after the core arbour is removed, which is 
usually done shortly after pouring, and while the casting 
is still red-hot. This deformation is avoided by stopping 
the ends with sand immediately after the withdrawal of 
the core. Greater attention to the laws of cooling, and 
correct forms and proportions of castings will result in 
increased strength and economy, besides the avoidance of 
annoying crooked castings and mysterious breakdowns. 

Your correspondent has quoted at length from 
this paper because the subject is just now attract- 
ing much attention, and Mr. Keep has, in particular, 
given much important information on it in various 
papers. To show the interest in this subject, it 
may be stated that the ‘‘ Physics of Cast Iron” will 
probably be a prominent subject at the Hartford 
meeting of this Society to be held next spring, 


(To be continued.) 








THE COMBUSTION OF POWDERED COAL. 

Apparatus for burning powdered coal, constructed 
with the objects of securing more perfect combustion, 
and of preventing smoke, have become plentiful since 
1892. The early appliances were not successful. In 
order to save power, these appliances were rendered so 
complicated that stokers of ordinary training could not 
be expected to attend tothem. The draught was further 
supposed to perform duties, agitating, knocking, and 
stirring up the fuel and transporting it through 
considerable distances, which necessitated a strong 
impulse, and hence a high velocity of the air current. 
The combustion consequently extended beyond the 
furnace, and fuel and fuel residue were deposited in 
the flues. This residue, asa result, contained up to 75 
per cent. of unconsumed coal. Another drawback, the 
unpleasant dust clouds produced by handling the fuel, 
has already been met by most inventors by the applica- 
tion of conveyors. The various dust fuel grates, which 
could be seen at the recent Berlin Exhibition, were all 
provided with such a mechanism, which operated 
either periodically or continuously, there being in the 
latter case a vessel to receive any surplus brought up. 





The distinctive feature of Ruhl’s apparatus, which 
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RUHL APPARATUS FOR BURNING POWDERED COAL. 
XONSTRUCTED BY MR. A. BORSIG, ENGINEER, BERLIN. 
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has done excellent service at the Berlin Opera, 
and which the firm of A. Borsig showed at Berlin 
Exhibition, and which we illustrate to-day, is that 
the conveying and the feeding mechanism are com- 
bined, avoiding the need of any further apparatus. 
Further, by providing for two worm conveyors acting 
in opposite directions, the storage chamber has been 
dispensed with. The draught has to carry the dust 
through a short distance only. 

The boiler which was fitted with this apparatus 
had a length of 8 metres (26 ft. 3in.), a diameter 
of 2 metres (6 ft. 6in.), and a heating surface of 
58.8 square metres (633 square feet). It actuated twe 
pulsometers supplying 6000 and 7000 litres (1320 and 
1540 gallons) of water per minute for the fountains and 
cascades. The iron chimney, close to the boiler-house, 
had a height of 20 metres (65 ft.), and a diameter of 0.6 
metre (2 ft.). 

The two furnaces, 700 millimetres (27.6 in.) in dia- 
meter, were lined with firebrick over a length of 3 metres 
(10 ft.). This space forms the furnace chamber a (see 
Figs. 1 and2 annexed); there is no grate. The chamber 
is closed in front by a cast-iron frame b liaed with fire- 
brick on the inside, and the doorc. This door supports 
by means of levers / (Fig. 3) an air shaft d of adjustable 
section ; below this are a series of smaller openings, also 
adjustable, through which further air can be admitted ; 
this latter air strikes against the block / and is heated, 
whilst h itself is cooled. The movable cover of the 
air shaft d supports the shute 1 which opens just in 
front of the furnace. The upper end of /’ embraces 
the shute &, connected by means of the slide 7, which 
can be set by the crank m, with the conveyor trough o. 
Two worms » and x! are placed in this trough ; the 
second takes up the excess of fuel transported, and 
carries it back to the starting point, where the fresh 
fuel is being deposited, An caer (Fig. 4), actuated 








together with the worms by an electric motor, takes 
up the fuel from a funnel-shaped trough which feeds 
as much fuel as all the furnaces connected with the 
stoking appliance would require at maximum working. 
The height of the bridge separating the elevator shaft 
from the conveyor trough is such that this trough, 
filled up to that height, would satisfy the maximum 
res When not working at full power, or when 
one of the furnaces is disconnected, the conveyor 
worm throws back into the elevator shaft the excess 
of fuel over the normal charge which has been pre- 
viously fixed. There can hence be no overcharging the 
conveyor trough, whilst a deficiency in fuel cannot 
arise either, as long as the elevator trough is pro- 
perly attended to. 

The worm keeps the fuel in constant motion. When 
the coal slide whose projecting edges are scraped by 
the worm, is open, the fuel glides at a constant rate 
down the shutes /, £' into the air shaft d. The slide 1 
is set by means of the crank m ; thus the feed is regu- 
lated according to requirements. The letters ¢ ont ie 
mark sight holes. 

In the space d the coal-dust and air mix. The 
velocity of the air current, which is to carry the dust 
into the furnace and not further, is regulated by 
means of the levers f which raise or lower the cover 
of the shaft. The quantity of air required for com- 
plete combustion is controlled by means of the 
damper. 

That this arrangement answers, and that only a 
slight amount of ashes containing little unconsumed 
coal is carried beyond the firebridge, is proved by the 
tests which were conducted at the Royal Opera of 
Berlin during the winter 1895-96. At the end of the first 
three weeks, during which 19,900 kilogrammes of coal- 
dust were burned, 330.5 kilogrammes of ashes, i.e., 
1,63 per cent, of the material supplied, were found in 
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the flues. -At,the end of the ‘second period of nine 
weeks, during which 54,100 kilogrammes of coal were 
burned, 650 kilogrammes, or 1.2 per cent., of ashes 
were found. These ashes contained only 4.7 per cent. 
of coal. It was further ascertained by the Government 
inspectors that the gases travelled through the flues 
with a velocity of 5 or 6 metres (from 16 ft. to 20 ft.) 
per second, and that they left the flues at a tempera- 
ture of 275 deg. Cent. (527 deg. Fahr.) 

A little wood is lighted to start the boilers. As 
soon as this is well in glow, the feed of coal-dust is 
commenced. The dust ignites instantaneously, and 
the firebricks soon become hot enough to maintain a 
brisk combustion. After an interruption of an hour 
or an hour and a half, a little paper or cotton waste 
will suffice to restart the flame. At intervals of about 
six hours the cinders have to be removed. For this 
purpose the coal-slide, the damper, and the air shaft 
have to be closed, when the lower shute & will clear 
the upper shute /'. The firedoor c can now be opened. 
The residue forming a liquid mobile slag, which cools 
quickly, the mass must at once be raked out, as other- 
wise it would coat the firebricks. The operation does 
not require more time than with ordinary grates, how- 
ever. 

The double worm-conveyor is not an indispensable 
a of this apparatus. Where there are coal bunkers on 
0th sides of large boilers or other furnaces, as on board 
ship, one conveyor will suffice both for the transport 
and the feed. This conveyor has then to be — 
with a double gearing so as to act in either direc- 
tion; the fuel not used will be carried over to the 
other bunker. The conveyors require about 0.01 horse- 
power per running metre. The attendance is the 
simplest imaginable, and the parts are strong enough 
to insure durability and reliable working. 

The report by the Government inspectors above 
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alluded to, printed in the Centralblatt der Bauverwal- 
tung of February 8, 1896, states: ‘‘The working and 
efficiency of the Ruhl stoking apparatus have been com- 
pared with the working of a plane grate with which a re- 
serve boiler had been fitted, the same conditions being 
observed in both cases. Our expectations have com- 
see A been fulfilled, and even surpassed. That dust- 
uel grates produce hardly any smoke, had been estab- 
lished by tests of other systems. Ruhl’s apparatus 
was distinguished even in this respect, however, so 
far as this could be proved by eye tests and the analysis 
of the combustion gases by means of Arndt’s econo- 
meter. The working was decidediy cheap, the saving 
over the plane grate amounting to more than 22 per 
cent.” The experience gained at the Berlin Exhibi- 
tion has been equally favourable. During the first 
fortnight in August, the boiler mentioned gave 28 kilo- 
grammes of steam per square metre heating surface 
per hour (5.74 lb. per square foot). The flues proper 
were not cleaned at all during the exhibition ; only 
once a week before restarting the ashes were removed 
from the further part of the heaters. The firebrick 
lining did not require any repairs. 

Messrs. A. Borsig, of Berlin, are introducing this 
stoking apparatus, with which every furnace can easily 
be fitted. The grate is removed, the chamber lined 
with firebrick, the door is replaced by a new door to 
which the air shaft is fixed, and the conveyors are placed 
at convenient height. For powdering the coal, Mr. 
Ruhl recommends a combination of stamper and roller 
mills, working with exhaust. Such mills he considers 
preferable to disintegrators employing sieves, inas- 
much as sieves are not suited for damp coal. The coal 
should be reduced to a mass which completely passes 
through a sieve containing 900 meshes to the square 
centimetre (about 5900 to the square inch.) An ex- 
hauster of the type illustrated in ‘igs 5 and 6 is in use 
at the Spandau powder mills, for instance ; the expense 
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of reducing 1 ton of coal to powder would be covered 
by ls. 3d., reckoning plant, power, and labour. 

The English agent for this invention is Mr. A. 
Koppel, 96 to 98, Leadenhall-street, London. 


THE ENGINES OF H.M.SS. ‘‘ SWORDFISH” 
AND “SPITFIRE.” 


On the two-page plate of our present issue, and on 
the present page, we give illustrations of engines de- 
signed and built by Messrs. G. E. Belliss andCo., Limi- 
ted, of Birmingham, and fitted into the two torpedo- 
boat destroyers Swordfish and Spitfire, built at Elswick 
by Messrs. Armstrong and Co. As will be seen, Fig. 1 
is an exterior longitudinal elevation, Fig. 2 a longi- 
tudinal elevation in section, Fig. 3 a plan, Fig. 4 
an elevation of the after end, and Fig. 5 an elevation 
of the forward end. 

The boats are of the 27-knot class, that is to say, 
they are two of the celebrated forty-two which were 
ordered by the Admiralty from different builders 
all over the country, and which were to have 
a guaranteed speed of 27 knots with water-tube 
aE a or 26 knots with locomotive boilers. Messrs. 
Belliss, in common with several other contract- 
ing firms, decided to adopt the Yarrow boiler, a 
type which it is unnecessary we should illustrate in 
connection with these vessels, as it is already so well 
known to our readers. 

The boats are, like all the rest, fitted with twin 
screws, so that the engines are in duplicate. It will 
be seen that there are four cylinders to each set of 
engines, the respective diameters being as follows: 
High-pressure, 18} in., intermediate, 27} in., and two 
low-pressure of 28 in. ; the engines, of course, being of 
the three-stage compound type. The stroke is 18 in. 
for all cylinders. The machinery was designed to 
develop 400 indicated horse-power for both sets of en- 
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gines, the revolutions being 400 per minute, and the 
steam pressure 200 lb. per square inch. 

The general design is sufficiently shown by the illus- 
trations, and it will be seen to combine the approved 
characteristics for this class of work. The most 
noticeable point is the arrangement of valves, which, 
it will be seen, presents some novel features. The 
high and intermediate pressure cranks are set opposite 
to each other, whilst the two low-pressure cranks are 
also set. opposite to each other, and at right angles to 
the high and intermediate cranks. We thus have two 
pairs of cranks, each pair set at right angles to the 
other pair. This arrangement makes possible the de- 
sign of valves adopted. The high and intermediate 
valves, and the two low-pressure valves, are respec- 
tively combined in pairs, the two valves of each pair 
having a common valve-rod, and being placed one 
above the other in one chamber. The arrangement, 
which is, of course, only permissible when the two 
cranks are placed opposite to each other, tends to a 
reduction of the number of moving parts, and enables 
the engine to be got into less fore-and-aft space. There 
is more room for main bearings, and there is a further 
advantage of a shorter weigh shaft, thus leaving the 
ends of the engine clear for the thrust-block and air 

ump. This arrangement of valve gear has been used 
for some time past by Messrs. Belliss in their electric 
light engines, with which, as is well known, they have 
attained very successful results. It was the satisfac- 
tory performance of the electric light engines, both in 
regard to economy and effective working, which led 
them to use the same arrangement in these vessels. 
As is shown by the performances now recorded, the 
result has fulfilled their expectations, in regard to 
marine work, which were based on their experience of 
electric light engines. 

The air pump is worked direct from the main crank- 
shaft, which is prolonged by means of a small cranke 
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shaft, the two being joined by a coupling. The 
arrangement, which is largely adopted in vessels of 
this class, enables the air pump to be placed so that 
it does not prevent access to the engine, the small fore- 
and-aft space it occupies not being of great import- 
ance. It is also very accessible. The diameter of 
the pump is 19 in., and the length of stroke 4in. The 
pistons are of forged steel, and the top cylinder covers 
are also of steel, being pressed to shape in dies by 
means of a hydraulic press. Each main engine has a 
cylindrical copper condenser with 929 tubes @ in. in 
diameter, the total cooling surface being 3040 square 
feet. 

In addition to the main engines, Messrs. Belliss and 
Co. have constructed nearly all the auxiliary machi- 
nery of the vessels, including two starting engines, 
two centrifugal circulating engines, two air com- 
pressors, four fan engines, and one dynamo engine 
for each boat. As already stated, the Yarrow boiler 
has been adopted, there being eight in each vessel. 
The tubes are of steel and of lin. diameter; the 
total heating surface being 8500 square feet. The 
grate surface is 178 square feet. The boilers 
have air bulkheads carried across in front of them, 
the air inlet doors closing automatically in case the 
bursting of a tube should cause an escape of steam 
and excess of pressure on the boiler side of the bulk- 
head. In this way the stokehold would be kept free 
from steam, which would pass off by the chimney. 
The arrangement is similar to that adopted by Messrs. 
Yarrow in their torpedo-boat practice. The boilers 
have each an independent feed pane engine of the 
duplex type, with an additional pump in each of the 
two stokeholds for auxiliary feed. For forced draught 
air is supplied to the furnaces by four fans, each of 
which is 4 ft. 6 in. in diameter. They are placed 
horizontally, and are driven direct at high speed by 
double-acting engines. 

Other details will be gathered from an examination 
of the drawings. A number of trials have been made 
in each of the vessels before the speed required was 
obtained, the difficulties being added to by the fact 
that the Admiralty had ordered 15 tons of ballast to 
be carried in the bottoms of both vessels to increase 
the metacentric height. 

The Swordfish was the first of these two vessels 
tested, a trial being made from Chatham on July 7 
last. The runs were made with a steaming staff com- 
posed chiefly of men from Messrs. Belliss’s works, but 
were carried out satisfactorily, the boilers being re- 
ported to have worked perfectly, and there not being 
a single hitch from first to last, or anything of the 
nature of hot bearings or otherwise with the machinery. 
On the day previously a trial run had been made, when 
the engines developed over 4500 horse-power. This 
was an engine trial, but the speed was taken, and was 
found to be 274 knots as a mean of the runs on the 
mile. The speed on the three hours’ official run was, 
however, 26.8 knots. This was attributed by the 
nautical authorities to unfavourable conditions of the 
tide, the trial being run at high water, when cross- 
currents are said to be set up. These were estimated 
by the pilot to account for half a knot. However this 
may be, it is a fact that this vessel required 15 tons of 
cast-iron ballast to be bolted to her bottom, in order 
to give the stability required by the Admiralty autho- 
rities, and the engines ni 359 horse-power over 
that contracted for. 

The following are the results of the official trial of 
the Swordfish, carried out under the superintendence 
of the Chatham Dockyard authorities on July 7, 
1896: 
ee 26.8 knots 
. 194 1b. per square inch 

Starboard. Port. 


Speed of vessel 
Steam pressure .. 


Vacuum in condensers .. : in. 23.8 24.2 
Revolutions p-r minute : BS. 397.7 391.3 
Mean pressure ( Righ Ke ‘ = 67.8 63.7 
in cylinders, | Intermediate - 34.3 33.0 
pounds per} Low (forward) a 18.8 19.0 
square inch ( » (aft) .. *- 18.6 18.7 

High .. < s 676 626 

Mean indicated ) Intermediate kis 724 684 

horse-power } Low (forward) as 418 412 

{ ~ a> .. ‘ 413 406 

Total each set... 2. abs i 2231 2128 

Grand total indicated horse-power .. 4359 


It will be seen, therefore, that the power exerted 
was considerably in excess of the contract. The piston 
speed is also worth noting, it being nearly 1200 ft. per 
minute during the three hours the vessel was on trial. 
The result is certainly exceedingly good, even in these 
days of remarkable marine engine performances in 
these small high-speed vessels. 

With the Spitfire a still better result was obtained. 
She made her official trial from Chatham yard on 
August 17, 1896, when a mean speed of 27.775 knots 
was attained on the six runs ; as with the Swordfish, a 
satisfactory trial was made the first time the boat 
was tried. The report of the trial states that ‘‘the 





machinery worked very satisfactorily throughout, and 
the boilers gave abundance of steam from start to | 
finish. They are now in the same good condition as 
before the trial,” 


The following are the chief data of the trial taken 
from the report : 


Results of Full Power Trial of H.M.S. ‘‘ Spitfire,” 
August 17, 1896. 





Draught of { forward, 5ft.2in.) Three Hours’ 
water aft, 7 ft.4}in. | Full Power. 


Six Runs on 
Measured Mile. 





Air pressure in stokeholds' 
(inches of water) .. aN 3.09 2.76 
Steam pressure in boilers, 

195 


(Ib. per sq. in.) ost 198 
| Starb. | Port | Starb. | Port 
Engine.| Engine.| Engine.| Engine. 
24.3 23.6 4.5 | 4 


Vacuum in condensers in. is 
Revolutions per minute --| 401.9 | 395.7 | 408.7 | 403.6 
= = mean 398.8 , 406.2 
high | 387 18 185 | 186 
re eee, ..| oF 90 8 | 87 
eevee ~. Miley ci! ae 25 a | 
70.2 65.3 | 69.3 





Mean saieisie FUmae. 30.7 | 33.3 80.4 32.7 


high : 68.0 
in cylinders | or — 20.2 | 20.6 | 202 | 198 


aft low 19.8 18.8 19.2 19.3 

high 686 697 668 | 700 

Indicated horse- } inter. ..-| 651 700 657 699 
power for'dlow..| 453 457 460 445 
aftlow... 446 | 416 439 437 


Total indicated horse-power 
developed in each set a 
Grand total indicated horse- —|—_— 
power .. a aK “ 4506 4505 





mean for 3hours.. 27.461 


Speed of ship, knots mean onmile .. 27.775 
maximum .. .. 28.571 


The former trial of the Swordfish being considered 
not satisfactory, although the power was considerably 
in excess of the contract, the vessel was again taken 
out on October 7 last ; but as it was blowing half a gale, 
with a heavy sea on the mile, the speed fell somewhat 
short of the contract. A full three hours’ trial was 
made notwithstanding, the mean indicated horse-power 
for the whole time being 4435, and the speed of the 
vessel was 26.7 knots, or within about a third of a 
knot of the guarantee. A further trial run was made 
on October 21, with the following results as a result of 
the three hours’ run : 

Forward. Aft. 

. 5 ft. Win. 7 ft. 5 in. 
.. 27.117 mean for 3 hours 
203 Ib. per sq. in, 
2.3 in. of water. 
Starboard. Port. 


Draught of water 

Speed of ship, knots 
Steam pressure in boilers 
Air pressure in stokeholds 








Vacuum incondenser .. soc” Bk 24.1 24.4 

Revolutions per minute oe 399.2 398.2 

ij re >. 66.2 66.7 

Mean oer Intermediate ©, 36.4 36.2 

in cylinders ) Low (forward) a 19.3 19.5 

OT ad x 7 19.0 

Sey igh .. ; 672 662 
a a [Intermediate 771 7 

power Pn (forward) 431 428 

» (aft) 424 418 

Total each set x cs sy 2298 2272 

Grand total .. - . 4570 


It speaks well for the machinery that it stood these 
successive trials at considerably above the designed 
power without mishap, and this is more especially ap- 
parent when we consider how very small a demand 
on displacement was made by the engines and _ boilers. 
The weight of propelling machinery in this vessel was 
at the rate of 46.63 Ib. per indicated horse - power, 
made up by the following items : 

Pounds per Indi- 
cated Horse-power 





Developed. 

Weight of stern tube shafting and propellers 2.35 
Weight in engine-room, including main en- 
ines, circulating engines, and other auxi- 
iaries, condensers, and all pipes and 

fittings. . He ar ob - - 17.42 
Weight of boilers and water funnels, cas- 

ings, pipes, and fittings in boiler-rooms. . 26.86 
Total weight in pounds per indicated 

horse-power developed. . * ‘s 46.63 


We question if so favourable a result in the ratio of 
weight to power has been previously exceeded, even if 
reached, in vessels of this class. 

A trial to test fuel economy was made with the Spit- 

fire on July 9, 1896. The machinery was worked at 
about one-tenth of the full power, when it was founda 
speed of approximately 13 knots was made. At this 
rate of steaming 33.2 nautical miles were covered per 
ton of coal burnt, and the fuel consumption per indi- 
cated horse-power per hour worked out at 1.97 lb. 
We again question whether this result has been at- 
tained, or at any rate, exceeded in any of the torpedo- 
boat destroyers. 
_ Referring again to the boilers, we think it will be 
interesting if we quote from a letter from Messrs, 
Belliss and Co., as it gives an opinion from a trust- 
worthy and unbiassed source; ‘‘ The boilers, eight in 
number, of Messrs. Yarrow’s type, with steel tubes, 
are fitted to both vessels, and from first to last have 
worked magnificently, responding to the heavy call 
which was made on them without the least symptom 
of priming or distress of any kind. The weight of 
the boilers without water, but complete with all 
fittings, is 41 tons 4 cwt. per boat, giving a total 
output of 5.54 horse-power per hundredweight of 
boiler.” 








PLATE SHEARING. MACHINE. 

On page 65 we illustrate a steam shearing 
machine of special design made by Messrs. Joshua 
Buckton and Co., of Leeds. The machine is of large 
size and of exceptionally strong construction, having 
been designed and patented by Messrs. Buckton more 
particularly for cutting up into conveniently-sized 
pieces for piling the iron plates taken out of old ships 
when broken up. The particular machine illustrated 
will shear plates up to 72 in. wide and 14 in. thick. 
As will be seen, it is driven by a single steam cylinder, 
having a diameter of 12 in. and 15 in. stroke. The 
crankshaft pinion drives a shrouded wheel which gears 
down so as to give the reciprocations of the shears to 
those of the piston as one to six. 

The special point in the design is that the 
knives are so arranged as to cut the plate and 
leave the strips flat. As is well known, any shear- 
ing action tends to bend or curl one part of the 
severed sheet or plate, and ordinary shears are so 
arranged that the strip cut off is the bent part. 
This is the most convenient arrangement, because the 
strip is mostly scrap. In shearing plates to make a 
pile for blooms in ordinary shears, the curling of the 
strips renders them inconvenient for piling, as will 
be readily understood. The parts have to be flattened 
out roughly, and require to be tied together by wire 
before being placed in the heating furnace. Even 
then the piles are often difficult to deal with through 
the cogging rolls. So far is this the case, that it has 
often been a profitless job to use the old plates at all 
for this purpose. These shears, however, give a flat 
strip, because the tendency to curl is thrown on the 
body of the plateand not on the strip, and the broad plate 
is stronger to resist the action and to recover from it. 
Old marine boiler shell plates are cut up in this machine, 
and sucha plate up to 6 ft. wide may be cut into 
straight flat bars 6 ft. long and from 4 in. to 15 in. 
wide, each flat bar being cut off complete at one 
stroke. Also by using open-mouthed blades long 
plates may be split continuously along their whole 
length, at 15in. from the edge, as in ordinary 
shearing. 

As is well known, Messrs. Buckton and Co. 
devote themselves very largely to the production of 
special machines of the heavier class, the plate-slitting 
machine for expanded metal which we recently illus- 
trated being an instance in point. On the occasion of 
a recent visit to Leeds, we had, through the courtesy 
of Mr. J. H. Wicksteed, the managing director, an 
opportunity of going through the works and seeing 
some of the special machine tools they had in pro- 
gress. One or two of these we hope to illustrate 
shortly. 





COMPOUND ELECTRIC LIGHTING 
ENGINES. 

WE illustrate on page 69 two electric lighting 
engines constructed by Messrs. W. H. Allen, Son, 
and Co., of the Queen’s Engineering Works, Bedford. 
Of these, the larger, Fig. 1, is intended for central 
station work, and is not only economical in steam con- 
sumption, but is capable of making long continuous 
runs without requiring much attention. With the 
former of these objects in view, the clearance surfaces 
have been kept as small as possible ; and with a view to 
fulfilling the second condition, the white metal bearing 
surfaces have been’ made unusually long, whilst an 
ample oil supply is insured by a valveless oil pump 
working in the crankpit, which forces the lubricant 
through the bearings at a pressure of 20 Ib. per square 
inch. Siemens-Martin steel having a tensile strength 
of 38 tons per square inch, with an elongation of 27 
per cent., has been employed for the principal work- 
ing parts. The cylinders of the engine are cast in one 
piece, and measure 74 in. and 15 in. indiameter respec« 
tively, the stroke being 8 in., and 120 indicated horse- 
power is obtained with an initial pressure of 160 lb. 
As will be seen, the engine is coupled direct to a 
dynamo of the firm’s latest design; it is a con- 
tinuous current bipolar machine with an armature on 
the drum principle, and capable of giving a current of 
500 amperes at 135 volts. The maximum rise of tempe- 
rature observed in this dynamo after six hours’ run is 
but 45 deg. Fahr. This type of engine is made in eight 
different sizes, one of 300 horse-power, for the Bedford 
Electric Light Station, being now in course of con- 
struction. 

The second engine shown (Fig. 2) is specially adapted 
for use on shipboard, and in spite of the objections to 
the closed-in type previously expressed by Admiralty 
officials, has, A oa a woven examination on their 
behalf, been ordered for eight torpedo-boat destroyers. 
The general design of rn and bearings is the same 
as in the engine previously described, but the cylinders 
are arranged tandem fashion, and are 3 in. and 63 in. 
in diameter by 44 in. stroke. Each is cast separately, 
and is fitted ‘with a piston valve, both being driven 
by the same eccentric, With a view to reducing the 
weight, aluminium has been used for the bedplate and 
outer bearing castings, making a reduction of 6 cwt. 
in the total weight, which is thus brought down to 
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but 22 ewt. for engine and dynamo together. The 
aluminium used was obtained from the British Alu- 
minium Company, and had a tensile strength of be- 
tween 9 and 11 tons per square inch, whilst the com- 
pressive strength is stated to have been between 28 and 
35 tons per square inch. Running at 500 revolutions 
per minute, the engine in question will give 15 indi- 
cated horse-power when supplied. with steam at a 
pressure of 160 lb. per square inch. 

Ina series of tests made at the company’s works, 
Bedford, the smaller plant described gave an electric 
horse-power hour for 38 lb. of steam, the output from 
the dynamo being 100 amperes at 80 volts. With the 
large engine a steam consumption of 261b. per elec- 
trical horse-power has been recorded, but the initial 
pressure was only 120 1b. per square inch, and the 
engine exhausted into the atmosphere. 








WATER-TUBE BOILERS. 
To THE Epiror oF ENGINEERING. 

Srr,—Messrs. Niclausse’s interesting letter in your issue 
of January 1 seems to me to “knock the bottom” out of 
the contention that solid-drawn steel tubes are in any way 
preferable to lap-welded steel tubes in Belleville and other 
tubulous boilers. ; 

The defect in the tubes described by Messrs. Niclausse 
could not be found in those lap-welded steel tubes which 
pass Admiralty tests and inspection, while the conditions 
named by ‘‘ Neutral” in the case of the Lagrafel-d’Allest 
were such that it is reasonable to suppose solid-drawn 
tubes might have suffered even worse. 

While believing that under Admiralty tests and inspec- 
tion lap-welded steel tubes are equally geod throughout a 
tubulous boiler, I have not the slightest doubt’ that they 
are at least as good in three-fourths of the boiler. 

There may be no reason why the Admiralty should dis- 
continue ‘‘sweating” the lap-welded tube-makers, in 
favour of being ‘‘ sweated ” by the solid-drawn tube manu- 
facturers; but a little encouragement to the former would 
result in a large saving in money and to a mutual ad- 
vantage. 

Your sincerely, 
January 11, 1897. MARINE ENGINEER. 


TECHNICAL EDUCATION. 
To THE Eprror oF ENGINEERING. 

Srr,—I have been taught to understand that technical 
knowledge was the recorded practical experience of 
people who have wrought and successfully produced. If 
this is so, then the man who produces on his own respon- 
sibility must be of far more consequence than the man 
who gets the information from him and then makes a 

orofession of talking about how it is done to other people. 

he man who talks technically, ends his work when he is 
done speaking. The man who cannot talk (because he 
has not cultivated this science of verbal representation), 
but who puts into physical motion what he thinks about, 
makes an advance which is visible by its results. Conse- 
quently the talking man cannot begin until the working 
man has finished. 

Bodily labour is the only process whereby we can 
acquire what gives mental training, and it is the only way 
of proving that you are in the right direction. Brain 
labour is of no use in itself unless it has the control of a 
willing animal force, and the characteristic similarity of 
any individual’s brain and hand to each other prove this, 
because, although each speak a separate language or 
shape, the record or meaning is the same. 

_ Ido not think it is really spite that makes the engineer 
inclined to look sideways at the professor ; it is only his 
experience and training as a practical man that makes 
him see that if the professor manages to get first, things 
will get ravelled, and you know that this would never do 
as things are at present. 

_ [Lam under the impression that this class of education 
is ike sharpening a lead pencil ; it may put a point on the 
intellectual ability, but it lessens its amount. It is not 
men of point that are wanted in the engineering lines of 
now-a-days, but men of surface. Pointy men get into a 
groove, and after they spin round a time or two find out 
that the Germans and other people have copied just what 
they have copied, and can spi round as fast if not faster 
than they can (and what reason they have to cry out 
about this being done beats me to know). The man who 
gathers his information as he advances in his workin 
ability, recognises hints in connection with his own anc 
other — $ occupation just as he is able to understand 
them, and it is only from this class that engineering 
science gets the odd shove now and again that keeps it 
from sticking in the mud. . 

. The engineering fraternity make a great fuss about en- 
gines; it is always engines and nothing else. A body 
would think, from their deliberations, &c., that the eco- 
nomical production of power simply included all engi- 
neering, whereas it is only the one end, and the simplest 
end of it too, because it is just the beginning. 

The economical using up of the turning force made in 
a manufacturing concern, into shafts, and levers, and 
= and straight and round inclines, and every other 
unny combination of motion that will create a taking 
novelty, is of far more consequence to the engineer than 
: _s ery 7 up-and-downness of a steam engine, both 

1 the wor and money turnover and in the education it 
gives him. 
_ Lexpect that 
ing wllecninn 





ptr ah oa that a technical engineer- 
yu he student above the ordinary 
Wennnenl lovel —making an inventor of him, in face 
ke * an inventor is aman who must depend very much 
rsd es —— resource or ingenuity, the most scientific way 

manage anything being, in fact, just the easiest 





The student is not trained in any way 
to depend on himself, but has to learn accurately off by 
heart the exact way some recognised authority did it. 

An inventor’s aim is not to create new processes of 
manufacture to give people hard work, but to obtain the 
manufactured article without, if possible, any process 


way he can do it. 


whatever. However, I think there is a very great deal 
of acquired valuable information knocking about among 
these technical colleges after all, if it could only be 
properly taken advantage of, and I trust that some of the 
many professors will be able to engineer a way out of the 
difficulty. 
Yours truly, 
Glasgow, January 9, 1897. A SUBSCRIBER. 


THE PUMPS OF THE “KAISER WILHELM 
DER GROSSE.” 
To THE Epitor oF ENGINEERING. 

Sir,—Referring to your issue of the 8th inst., and your 
article therein on the Blake and Knowles pumps for the 
‘‘Kaiser Wilhelm der Grosse” and her sister ship at 
Dantzig, I notice you say the whole of the pumping 

lant, including the feed pumps, for this ship are of the 
Blake vertical type, made in America. 

This is scarcely correct, as the largest and by far the 
most important pumping system on board this ship, viz., 
the main feed pumps, are of the Weir type, and supplied 
by G. and J. Weir, Limited, of Holm Foundry, Cathcart, 
Glasgow. 








T remain, yours faithfully, 
James G. Latta. 
78, Billiter-buildings, Billiter-street, London, E.C. 
January 13, 1897. 





To THE Eprtor Or ENGINEERING. 

Srr,—With reference to your article in this week’s issue 
on ‘Independent Air Pumps,” we would draw your 
attention to the fact that we did not supply the whole 
outfit of pumps to the s.s. Kaiser Wilhelm der Grosse, 
but only the main air pumps, which are of our vertical 
twin type. This order was obtained through this office, 
as we are the sole representatives of the George F. Blake 
Manufacturing Company, of New York. 

We trust you will give this letter the same publicity as 
your article, so that your readers may be under no mis- 
———, on the subject. 

hanking you in anticipation, 
We are, faithfully yours, 

BLAKE AND KNowWLES STEAM Pump Works, LIMITED, 

per J. Arthur Reavell. 

117, Queen Victoria-street, London, E.C., 

January 14, 1897. 





‘“‘DEFECTS IN CAST-IRON CASTINGS.” 
To THE Epitor oF ENGINEERING. 

Srr,—In reply to “ R. R.’s” criticism of my article on 
the above subject, it is gratif ying to me to have at least 
‘interested and amused” one of your readers. Allowme to 
say that I have carefully studied his letter, and I fail to see 
that he has interpreted any of the subjects in the light of 
a practical man. Regarding the ram, what does he mean 
by stating that as “‘the ram is not used in a fluid con- 
dition, the information is superfluous”? This opening 
criticism must show to any of your readers that he is 
utterly incapable of criticising my article. Further on he 
says, ‘‘ were one to cast the heavy end up, there would be 
no necessity for dispensing with the cotter core.” Such a 
statement as the above only goes to prove his want of 
knowledge in casting that which he pretends to criticise. 
I have made it abundantly clear that it is absolutely 
necessary to cast the cotter core end down,.as shown 
in the sketch, in order that this end of the casting may be 
the strongest to resist the tensional strain of the ram 
while working. As to his scaling the sketch of the ram, 
it is altogether superfluous, as any practical man should 
have sufficient gumption to see that it was only a diagram 
to illustrate my article, as it had neither scale nor figures 
attached. His reference to a marine bedplate feeding 
itself by its cores shows at once that his knowledge of 
densifying metals is limited indeed. Of course a marine 
bedplate, or any other similar mould. with its many cores, 
does compress itself by the action of the cores expanding im- 
mediately on being cast, but, be it observed, such action in 
no way feeds the casting, assuming disproportionate thick- 
nesses to abound, and were “ R. R.” to apply a hydraulic 
test to any such casting, he would find out the fallacy of 
his statement ; or, on the other hand, if at the breaking 
up of a marine bedplate he were to examine those dispro- 
—— parts referred to, he would find sponginess and 

oles predominant. The sketch accompanying his letter 
can be of no value to any one except it be to show that 
he has at least profited by studying Fig. 3, and may yet 
have to own that his reading of my imperfect article, 
according to his estimate of it, has awakened him to the 
importance of proportionate design in cast-iron castings. 
The last part of his letter, which treats of my dread of 
the feeding rod sticking, he characterises as ‘simply 
nonsense.” Well, all I have to say concerning this is, if 
*“*R. R.” is a practical man pretending to have a know- 
ledge of ironfounding, his experience as such must be very 
limited if he has never seen a casting lost through the 
feeding rod sticking during the action of feeding by the 
moulder ; therefore I can only put him down as a man 
with the knowledge of casting pots and pans, but one 
utterly incapable to criticise the work of any jobbing 
moulder. I have given your readers the benefit of my ex- 
perience as a practical moulder, which covers a period of 
30 = and what information my humble contribution 
to ENGINEERING contains has n gained by close and 
careful observation. If ‘‘R. R.” has any more garbled 
criticism to make concerning the subject at issue, I hope 


he will have the courage to state what his status as a 
moulder is. 


January 12, 1897, 


Yours, &c., 
ForeEMAN MOou.per. 


THE JUNGFRAU RAILWAY. 
To THE Epitor OF ENGINEERING. 

Sir,—I beg to inclose a copy of the list of awards just 
published in connection with the Jungfrau Railway 
scheme, which may interest your readers. 
The ‘‘ Jungfraubahn ” is intended to scale the mountain, 
starting from Scheidegg, passing the Grindelwald valley, 
the Eiger, and the Monel, mostly in tunnel ; the highest 
station, also in tunnel, leading to the foot of the final 
peak, whose summit is to be reached by means of a vertical 
shaft and elevator. 
The total length of the railway will be about 12.5 kilo- 
metres, whereof 9 kilometres will be in tunnel, and the 
total difference in height to be scaled is 2100 metres, of 
which the elevator will have about 70 or 80 metres to deal 
with. 

The motive power is to be electricity, created by means 
of turbines, which are to be driven by two neighbouring 
mountain streams, whose available power amounts to 
between 5000 and 6000 horse-power. In February last the 
railway company invited competitive proposals for the 
successful carrying out of their project, and offered an 
aggregate amount of 30,000 francs to be given in awards 
for the most meritorious designs, the competitors being 
left free to make suggestions, either for carrying out the 
whole scheme or for parts only. Reports and drawings 
were received by the Prize Commission upto August 31, 
1896, and the following is the list of awards just delivered, 





being the result of the examination of 48 different pro- 
posals, viz. ; 
Francs. 
1. E. Straub, Interlaken, Switzerland, for new 
system of rack rowel a nee pe ... 5000 
2. E.Wiist-Kunstand L. Thormann, of the Oerlikon 
Works, Switzerland, for tunnel construction, 
electrical arrangements, elevator, and rolling stock 4000 
3. Brown, Boveri, and Co., of Baden; Escher, 
Wyss, and Co., Ziirich; Thos. Bell and Co., 
Kriens, for power station and electrical arrange- 
ments __... ats a a a Sas ... 4000 
4, J. J. Rieter and Co., Limited, Winterthur, for 
hydraulic | sag arrangements... ae ... 2500 
5. Société de Industrie Electrique, Geneva, for 
electrical arrangements and rolling stock... --. 2200 
6. Locomotive Works, Winterthur, and Roman 
Abt, engineer, Lucerne, and Industrial Society, 
Neuhausen, for superstructure and rolling stock 2000 
7. Professor F. Kreuter, Munich, for tunnel con- 
struction... at dea — oe saa ... 1500 
8. R. Meyer, engineer, Miihlheim a/Ruhr, for 
tunnel construction... Re 5 a ... 1500 
9. Emil Kiebitz, engineer, Magdeburg, for eleva- 
tor and rolling stock ... Fi mi ie ... 1300 
10. Alex. Koller, engineer, Apples (Waadt), for 
tunnel construction... ea fos bite ... 1000 
11. A. Boisonnar, engineer, Geneva, for electrical 
arrangements and rolling stock _... wis .. 1000 
12. Max. Halder, Pittsburg, for electrical arrange- 
ments... = bie wy ve oh sed: ee 
13. — Krebs, architect, Trier, for elevator ... .. 600 
14. Joseph Bernays, engineer, London, for elevator 
(pneumatic) ... ies ~~ = a aa oe 
15. G. Dietrich, Hanau, for elevator... ood ... 600 
16. — Paulsen, engineer, Dessau, for tunnel con- 
struction... as 500 


The sum of 1000 francs was further expended by the 
commission in buying right out the» work presented by 
three other competitors (architectural and tunnel work), 
bringing the re up to 30,000francs, The main features of 
the premiated désigns are to be published at a future date. 

Iam, Sir, yours obediently, 
Jos. BERNAYS, Scie. Inst. C.E. 
January 2, 1897. 





THE Lonpon AssocraTION - OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—The usual monthly meeting of this 
association was held at Cannon-street Hotel on Saturday 
é@Vening, when the balance sheet was. laid before the 
members and discussed. The chairman, after hearing the 
auditor’s report, said he congratulated the association on 
its financial position, as not only had they had greater ex- 
penses during the past year, but they had been enabled 
to meet them and add something to the reserve fund. 
He recommended that the balance sheet be passed, 
which was done by a unanimous vote. The President, 
on retiring from the chair, then delivered his address. 
He said the volume of trade in 1897 had increased, 
and the engineering trade has felt the benefit, and 
there were less men- out of employment than at the 
beginning of 1896, and better wages were obtainable, 
although the result from struggles between labour 
and capital had not benefited either class much. He 
hoped this prosperity would not soon run itself out as 
former times, when periods of great activity were followed 
by even greater periods of depression, causing misery 
and distress to all, He was glad to be able to record 
not only a financial success to the association, but they 
were increasing both their ordinary and honorary 
membership, and he ae ey the tide of prosperity would 
long continue. Mr. . Douglas was unanimously 
elected to be president for 1897, and Mr. Thomas Mul- 
lock was similarly elected vice-president. After electing 


members of committee, the usual vote of thanks to the re- 
tiring officers were given and responded to by Mr. Pourie, 
who said he regretted being compelled to give up the 
secretaryship, but the time it took encroached too much 





on his other business engagements, 
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THE 


ROLLER STEAMER. 


























Fic. 2. 


Ir is not often that an inventor who seeks to revo- 
lutionise the science of naval archit»cture is granted 
the opportunity of demonstrating by results the sound- 
ness or the fallacies of his invention, so that M. 
Bazin may be esteemed a fortunate exception in that 
he has been able to find capitalists with sufficient faith 
to enable him to build and to equip an ocean-going 
steamer upon his system, now pretty well known 
through the medium of the popular illustrated papers. 
For our own part, we put the scheme on record be- 
cause—so far as its execution is concerned — it has 
taken an actual shape, and its test at sea is now only 
the question of a few weeks. This sea-going vessel, 
which was constructed by MM. Cail et Cie., of St. 
Denis, was preceded by a working model some 16 ft. 
in length, and of which we publish an illustration in 
Fig. 1; it was the performance of this. model in a 
tank that encouraged the investment of the capital 
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CANAL AQUEDUCT AT BRIARE, LOIRET. 
M. MAZOYER, PONTS ET CHAUSSEES, ENGINEER. 








Fig. 


required for,theZmore serious effort. As will be seen 
from the engraving, it consists of a platform carried 
high out of the water by a series of hollow circular 
floats which are caused to revolve, while at the same 
time other motive power imparts a suitable forward 
movement to the float-supported platform; under 
these combined influences the model was said—and, of 
course, it is intended that the actual ship shall do the 
same, and better-—to walk the waters, not only like a 
thing of life, but with a degree of vitality quite out of 
at ge to the energy expended. 

M. Bazin, who is stated to be an inventor of many 
years’ experience, was not satisfied to base his work on 
the foundation of his own calculations ; he, therefore, 
retained the services of an able theoretical engineer, a 
M. Parrot, whose investigations have been profound, 
but of which we can only give themost meagre summary. 
The whole secret lies in the ‘‘ rollers,” and in impart- 
ing to them a necessary speed of rotation bearing a 
special ratio to the rate of translation through the 
water, which is effected by the screws which with the 
ship is provided. It is claimed that in order to propel 
the ship with a speed of 27.23 knots, the rollers having 
a tangential velocity given by 38.2 revolutions of 
the rollers fitted to the experimental ship, there 
would be required an effective 74.301 horse-hower 

r roller for the screw driving the vessel. The 
atter having six rollers would, therefore, only require 
a total of 440 horse-power to achieve the above speed. 
This much for the screws, but the rollers have to be 
revolved at their own stately rate, and to do this an ad- 
ditional 40 horse-power for each pair of wheels is stated 
to be ample, making the total energy required to drive a 
vessel weighing 250 tons through the water at a rate 
of at least 30 knots, only 560 horse-power in all. 
Leaving these investigations on one side, we may turn 
to another part of the work which possesses a certain 
amount of interest, and give a few particulars of the 
ship that has been built by MM. Cail, and which those 
specially concerned in the results, are no doubt anxious 
to see justify M. Bazin’s claims and M. Parrot’s 
calculations. The vessel is illustrated in the course of 
construction prior to launching. She is fitted with 
six wheels about 33 ft, in diameter and weighing 90 











3. 


tons ; the weight of the platform is 130 tons, and that 
of the motive power is 30 tons ; to this must be added 
30 tons additional -of accessories, bringing the total 
weight of the ship, or we would prefer to say, raft, to 
280 tons. From these figures it will be seen that the in- 
ventor and his supporters have gone to work on nosmall 
scale. The width of the rollers is about 10 ft., which 
affords sufficient displacement; they are mounted 
on shafts that are carried by rigid girders forming 
the framework of the platform. The length of the 
platform or deck is 126 ft., and its width 40-ft. It 
is on this platform thatthe machinery is placed, as 
well as all the stores, freight, equipment, and the 
accommodation for the crew and passengers. It is 
stated that within a few weeks this curious effort of 
ingenuity will have been tried at sea, and it is confi- 
dently predicted by the followers of M. Bazin that 
it will prove to‘be the forerunner of a new series of 
vast ocean liners with floats 70 ft. in diameter, and 
making the voyage between Havre and New York in 
100 hours, with engines of 10,000 horse-power, of 
which 2000 would be required to revolve the floats. 
Meanwhile we publish these particulars and the illus- 
trations as one of the curiosities of modern invention. 


THE CANAL AQUEDUCT AT BRIARE. 

IN our issue of November 30, 1894 (vol. lviii., page 
691), we published an account of the canal aqueduct 
at Briare. It will be remembered that the Briare 
Canal connects the basin of the Loire with the Sadne, 
beginning near the banks of the former river at Briare. 
On the opposite side of the Loire, a little above Cha- 
tillon, there is situated the mouth of another canal— 
the lateral canal of the Loire-—which follows the left 
bank of the river for about 120 miles. This lateral 
canal, and that of Briare, may be considered as a 
continuous channel, which was formerly —— 
by a level crossing of the Foire in an oblique 
direction. This crossing was, however, often rendered 
difficult by floods, and also by droughts, and there 
were periods when it could not be made. In 1889 it 
was therefore decided that an aqueduct should be 
constructed, Deviations of the canals at each side of 








the river were necessary in order that the ends of the 
canals on the banks should be opposite to each other. 
The lateral canal was therefore extended to St. Firmin, 
and curved to meet the river bank at right angles. On 
the other bank the Briare Canal was also diverted to 
run direct on to the iron aqueduct. 

The work of construction was completed in 1894, 
including the earthworks of the new canals. But the 
two seasons of 1895 and 1896 were necessary to render 
certain the stability and tightness of the great banks. 
On September 16 last the canal aqueduct at Briare 
was opened for traffic. In two months over 1300 
boats crossed the bridge, which has since been in re- 
gular use. 

Our former article contained illustrations showing 
the structure as it then was. We now are able, thanks 
to the courtesy of M. Mazoyer, chief pein of the 
Ponts et Chaussées, to show, on page 80, the completed 
structure. Fig. 1, page 80, shows the aqueduct filled 
and ready to receive the first boat. 

Fig. 2 is a view taken from another point of the 
new water-course. 

Fig. 3, on the present page, shows one of the lamp 
posts for the electric lamps which are driven by power 
derived from the canal itself. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 6. 

A GENERAL reduction in cost of producing steel is 
now recognised as inevitable during 1896. Negotia- 
tions are in progress looking to the co-operation of 
46 steel plants, in which a few will do the bulk of the 
work, The billet pool which broke up is making 
vigorous attempts at reorganisation in order to advance 
prices from a competitive to a trust basis. The trade 
is more or less unsettled, yet large purchases have 
been made of pig iron, billets, and rails, The trouble 
with the American iron industry is that capacity is far 
beyond consumption requirements. Railroad builders 
made the same mistake several years ago, and have 
not yet recovered from the error. The improvement 
in demand so long anticipated has not arrived. Large 
lots of billets have been sold within a few days, some 
purchasers having bought all they will need for six 
months. The railroad managers and builders are 
still holding back. Prices need shaking down. 
Bessemer pig is made in some places at 7.50 dols., and 
billets at 13 dols. ; one or two concerns can do much 
better. Rails could be sold without loss by some 
concerns at almost one-third off present prices. The 
general anticipation is that prices will remain 
stationary a few weeks, and then improve under 
purchases for spring use. Forge iron has begun to 
sell well in Virginia and Alabama markets. This 
is the month for large orders; but while money 
is once more abundant, there are no signs of a 
rush just yet. Over 50,000 tons of steel rails were 
exported last year, ind the same amount of pig iron. 
Double quantities will be reached this year. Bar and 
sheet mills are gathering fresh business for early de- 
livery. Pipe work will be abundant shortly. There 
are a Pike number of pipe line enterprises com- 
ing along. Cast pipe is also active. The tinplate 
mills are doing a big business for this season. Tariff 
hearings are in progress in Washington, and a moderate 
advance in duties all around seems to be the outcome. 
The increase will not arouse opposition, and will 
enable the Government to collect sufficient revenues. 
An improving tone is observed in commercial and 
banking ‘circles. Shop and mill requirements are 

romising a better trade in material used in them than 
for three years, Buyers and promoters are asking 
for quotations for iron, steel, machinery, and equip- 
ments for numerous manufacturing enterprises. 








NOTES FROM SOUTH YORKSHIRE. 
. SHEFFIELD, Wednesday. 

The South Yorkshire Extension Railway.—Under the 
Bill to incorporate the Hull and South Yorkshire Exten- 
sion Railway Company, power is sought to be conferred 
upon the company to construct a railway about 84 miles 
long, commencing at South Kirkby, where it effects a 
junction with the Hull and Barnsley Railway, and ter- 
minating at Wath-on-Dearne. From Wath a branch line 
will connect with the Manchester, Sheffield, and Lincoln- 
shire Company’s South Yorkshire Railway, and another 
branch line with the Manvers Main Colliery Company’s 
siding. The company’s capital is to be 200,000/., in 10/. 
shares, and upon this capital powers are sought to borrow 
a further 66,6667. by the creation of debenture stock. The 
period sought for the completion of the railway is five 
vears from the passing of the Act, po which period 
it is proposed to pay interest out of capital to an amount 
not exceeding 15,0007. Power is sought to run over the 
Manchester, Sheffield, and Lincolnshire Railway into 
Mexborough station, and traffic ——— are sought to 
be made with the Hull and Barnsley Railway Company. 


Sheffield Limited Companies.—During 1896 the returns 
of the limited companies whose shares are held in Shef- 
field and district show that there was a net increase of 
1,860,913. At the end of 1895 the called-up capital was 
15,378, 101/., and the market | og 13,970,457/., there being 
a net depreciation of 1,407,644. At the end of last year 
the called-up capits] amounted to 15,352,851/., and the 
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market price of the shares rose to 17,213,764/., showing a 
net appreciat‘on of 1,860,913/. Vickers, Son, and Co., 
Limited, showed an appreciation on the year of 1,462,500/., 
and the price per share rose from 162 to 295. John 
Brown and Co. advanced from 72,5002. to 301,600/. ; Cam- 
mell and Co. from 485,000/. to 883,000/.; Truswell’s 
Brewery Company from 165,875/. to 221,125/. ; Tennant 
Brothers from 66,000/. to 103,375/. ; Brown Bayley’s Steel 
Works from 160,000/. to 341,250/.; and Sheffield and 
South Yorkshire Navigation from 62,5007. to 131.2507. 


The Hardware and Cutlery Trades in 1896.—During 
1896, as shown by the Board of Trade returns, hardware 
and cutlery amounting to 2,121,268/. were exported, as 
compared with 1,856,532/. in 1895/., an increase of 264,736/. 
The markets which show an increase are Russia, Sweden 
and Norway, Germany, Holland, Belgium, France, the 
Argentine, British South Africa (201,6447. as compared 
with 156,359/.), British East Indies, Australasia, and 
British North America. Decreases are shown in the fol- 
lowing: Spainand Canaries, the United States (26,7461. ), 
foreign West Indies, and Brazil. The increased trade in 
the colonies in the departments of industry referred to 
amounts in the aggregate to 182,768/., or 68 per cent. of 
the total increase for the year. The Australasian markets 
have risen from 266,383/. in 1895 to 370,614/. in 1896, 


The Hull Coal Trade.—The past year’s record of the 
Hull coal trade is extremely satisfactory. The tonnage 
forwarded last month to the great Yorkshire port (213,680 
tons) brought the total to 2,420,416 tons, an increase of 
230,400 over the amount forwarded in 1895. As com- 
pared with 1886, when the tonnage was only 1,417,728, the 
quantity sent to Hull last year pati the astonishing in- 
crease of 1,002,688, or 70 per cent. Last year’s trade con- 
stituted a record. The coastwise exports amounted to 
213,601 tons, as compared with 208,357 tons in the pre- 
vious year. The exports to foreign countries were last 
month 60,865 tons, as against 58,095 tons. For the year 
the figures show an advance of 10 per cent., the foreign 
exports in 1895 being 944,169, as compared with 1,041,181 
tons last year. Sweden and Norway increased their trade 
with the port during the past 12 months by 16,603 tons, 
North Russia by 41,883, Holland by 31,168, Denmark 
7421, and Germany 1094. Denaby Main forwarded no 
less than 393,872 tons during 1896, as against 328,888 in 
1895; and Aldwarke Main sent 121,568 tons, as com- 
pared with 95,040. About 75 per cent. of the coal was 
taken by rail to Hull. 

Iron and Stecl.—The most notable event of the past 
week has been the decision to advance the price of 
Bessemer billets and slabs to the extent of 10s. per ton. 
For the greater part of 1895 the quotations for Bessemer 
billets of special carbons were from 5/. 12s. 6d. to 6/. per 
ton. The present advance was not unexpected, as for 
some months it has been in contemplation, only the fear 
of dislocating business preventing its coming into opera- 
tion before. Quotations are now from 6/. to 6. 10s. per 
ton for Bessemer material, and from 6/7, 10s. to 12/. 10s. 
per ton for Siemens-Martin acid steel. The local industries 
are going strongly with scarcely an exception, and for 
the first quarter of the present year prospects are very 
encouraging. The engineering trades are very active. 
Makers of hydraulic and electrical machinery report the 
existence of a flourishing trade, and locomotive Puilders 
are well employed. 

The South Yorkshire Coal Trade.—The spell of wintry 
weather has stimulated the house coal market, and better 
reports are coming in from all parts of the coalfield. The 
decision of the Miners’ Federation on the wages question 
will have the effect of giving increased stability to the 
trade. London and the south are taking an average 
tonnage, and there is a heavy local consumption. Steam 
fuel finds a steady sale, and everything points to another 
successful year’s trading. Manufacturers’ fuel is in good 
request, and there is an increased consumption of coke. 
Quotations are as follow; Best Silkstones, 8s. 6d. to 9s. 6d. 
per ton; Barnsley house coal, 8s. to 9s. ; steam coal, 7s. 
to 7s. 9d. ; manufacturers’ sorts from 4s. to 5s. 6d. ; coke 
from 9s, to 13s. 6d., according to quality. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday was the date of 
the quarterly meeting here, but quarterly mectings are 
now really things of the past, and there was no announce- 
ment that yesterday’s gathering was the three-monthly 
one. There were a couple of exhibits on ‘Change. 
Messrs. Baker Brothers, the well-known Teesside gas 
engineers, showed a specimen of Bennett’s cocking oven, 
which is heated by gas from the exterior, se that 
the gas does not come in contact with any article 
that is being cooked. The Scrubbing Machine Syndi- 
cate, Limited, Middlesbrough, showed specimens of 
gas floor - scrubbing machines, and gave a_ practical 
demonstration of their usefulness by washing the floor 
of the Royal Exchange, an operation it has been a 
stranger to for years past. The attendance on ’Change 
was very good, notwithstanding that polling for the Cleve- 
land Division was going on; the tone of the market was 
cheerful, and a fair amount of business was transacted, 
The election, however, absorbed a good deal of attention, 
for it was being discussed on all sides. If pig iron 
producers had been prepared to sell for forward delivery 
at something like prompt prices, a very large business 
might have been recorded, but this they would not do. 
At the opening of the market No. 3 g.m.b. Cleveland pig 
iron sold at 41s. 44d. for prompt f.o.b. delivery, but later 
on 41s. 6d. became the general quotation. All the com- 
moner qualities were scarce, and mottled and white iron 
were hardly obtainable at all. No, 4 foundry was quoted 





40s. 9d., and 41s. was said to have been paid in some 
cases. Grey forge was 40s, Middlesbrough warrants 
opened at 41s. 54d., and closed 41s. 7d. cash buyers. 
Kast coast hematite pig iron was in pretty good demand, 
and prices had an upward tendency, as they certainly 
should have considering recent increased cost of produc- 
tion. Mixed numbers changed hands at 51s. 6d. for early 
delivery, but 52s. was also paid, and up to 53s. 6d. was 
named by some firms. Foreign ore was still scarce, and 
consequently dear. Rubio was quoted 15s. 3d. ex-ship 
Tees. To-day quotations all round were very firm, but 
prices for makers’ iron were not altered. Middlesbrough 
warrants, however, stiffened a little, and closed 41s. 83d. 
cash buyers. 


Manufactured Iron and Steel.—Considerable activity 
prevails in the manufactured iron and steel trade. The 
numerous firms are well supplied with orders, and there 
is a general inclination to advance prices. Quotations, 
however, though stiff, are hardly changed, excepting for 
common bars. Several firms admit that their customers 
are pressing them for deliveries, and they experience 
some difficulty in fulfilling their undertakings. Common 
iron bars are 5/. 7s. 6d.; iron ship-plates, 5/. 5s. ; steel 
ship-plates, 5/. 10s. ; iron wr feng 5l. 2s. 6d. ; and 
steel ship-angles, 5/. 7s. 6d.—all less the usual 23 per cent. 
discount for cash. Heavy sections of steel rails are 4/. 10s. 
net at works. 


Coal and Coke.—The coal trade is well maintained all 
round. The rush after the holidays still continues, and 
many collieries are kept well at work. Prices are un- 
changed. Coke is steady andfirm. About 13s. 9d. is the 
price for good blast-furnace qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been active, 
and prices have been hardening; the best descriptions 
have made 10s. 6d. to 10s. 9d. per ton, while secondary 
qualities have been firm at 9s. 9d. to 10s. per ton. House- 
hold coal has been in good demand at about previous rates ; 
No. 3 Rhondda large has made 10s. 9d. per ton. Coke 
has ruled firm and prices have, if anything, been harden- 
ing; foundry qualities have made 17s, 3d. to 17s. 9d. per 
ton, and furnace ditto 14s. 3d. to 14s. 6d. per ton. Iron 
ore has been in good request ; the best rubio has brought 
14s. 6d. to 14s. 9d. per ton. The manufactured iron and 
steel trades continue brisk ; the large works are generally 
well employed, and steel rails have shown considerable 
firmness. 

The * Prince Albert.”—The Lords of the Admiralty 
have decided to remove the turret ship Prince Albert from 
the effective list of the Navy, and steps are to be taken 
at once to strip her of serviceable fittings and clear out 
her stores. Since September, 1889, the Prince Albert 
has been lying idle in the Hamoaze ; and although classed 
as a Fleet Reserve ship, it is doubtful if she could proceed 
on a 24 hours’ run without a breakdown of her machinery. 
She was built by Messrs. Samuda at Poplar, and she was 
launched in May, 1864, but she was not completed for 
sea until February, 1866, when she was put in com- 
mission for special service in home waters. She was 


engaged thus for seven years, and was then laid up| 


for five years, and in April, 1878, she was commissioned 
for the short term of six months. In 1887 and 1889 she 
took part in the naval manewuvres. This represents the 
service record of a vessel which originally cost 268,345/., 
and has since cost in repairs and maintenance over 50,000/. 


Third-Class Cruisers.-—Including two building at Sheer- 
ness, there will, in the course of a few weeks, be seven 
third-class cruisers of the same type in course of construc- 
tion. Of this number Devonport will be directly interested 
in five, viz., the Proserpine and the Pomone, building at 
Sheerness, and for both of which Keyham factory is 
manufacturing the propelling machinery ; the Pactolus, 
to be built by Sir \ ’. G. Armstrong and Co.; and the 
Pegasus and the Pyramus, to be built by Palmers’ Iron 
and Shipbuilding Company, Jarrow-on-Tyne. The others 
are the Perseus and the Prometheus, to be built by 
Earle’s Shipbuilding and Engineering Company at Hull. 
Each ship will be fitted with two revolving Whitehead 
torpedo tubes mounted on the upper deck, and Keyham 
has received orders to construct the tubes for the Pac- 
tolus, the Pegasus, and the Pyramus. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during December, 
1896, were as follows: Cardiff—foreign, 988,869 tons ; 
coastwise, 166,820 tons ; Newport—foreign, 207,561 tons ; 
coastwise, 90,427 tons ; Swansea—foreign, 119,563 tons ; 
coastwise, 44,503 tons; Llanelly—foreign, 13,022 tons; 
coastwise, 7245 tons. It follows that the aggregate ship- 
ments of coal from the four ports during December were 
—foreign, 1,329,015 tons; coastwise, 308,995 tons. The 
shipments of iron and steel from the four principal 
Welsh ports during December were: Cardiff, 7935 
tons; Newport, 4806 tons; Swansea, 2283 tons; 
Llanelly, ni/; total, 15,024 tons. The shipments of 
coke were : Cardiff, 1861 tons ; Newport, 340 tons ; Swan- 
sea, 824 tons ; Llanelly, nid; total, 3024 tons. The ship- 
ments of patent fuel were: Cardiff, 26,935 tons; New- 
port, 513 tons; Swansea, 18,484 tons; Llanelly, ni; 
total, 45,932 tons. The aggregate shipments of coal from 
the four principal Welsh ports during the whole of 1896 
were as follows—-Cardiff, 13,484,867 tons; Newport, 
3,633,025 tons; Swansea, 1,792,478 tons; Llanelly, 271,499 
tons ; total, 19,181,869 tons. The aggregate shipments 
of iron and steel were: Cardiff, 54,513 tons; Newport, 
49,900 tons ; Swansea, 12,7324 tons; Llanelly, 2,358 tons ; 
total, 117,5934 tons. The egate shipments of coke 
were : Cardiff, 61,132 tons ; Newport, 6239 tons ; Swan- 
sea, 17,488 tons; Llanelly, ni/; total, 84,859 tons, 





The | public attention as far 


aggregate shipments of patent fuel were : Cardiff, 322,409 
tons; Newport, 33,952 tons; Swansea, 253,057 tons; 
Lianelly, nz ; total, 609,418 tons. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was quieter last Thursday forenoon, 
when the sales amounted to about 25,000 tons. Rather 
better prices prevailed. In the afternoon about 20,000 
tons were dealt in, and prices closed firm at the forenoon’s 
level. At the close the settlement prices were as follow: 
Scotch iron, 48s. 44d. ; Cleveland, 41s.; Cumberland and 
Middlesbrough hematite iron, 51s. 13d. and 50s. per ton 
respectively. While there was but little passing in the 
forenoon market on Thursday, the tone was firmer, and 
prices were harder than on the preceding afternoon. 
Some 20,000 tons of iron changed hands. Prices 
advanced all round 1d. to 34d. per ton. About 
30,000 tons made up the afternoon turnover, and prices 
left off fully firmer than in the forenoon. The closing 
settlement prices were, respectively, 48s. 6d., 41s. 44d., 
51s. 3d., and 50s. 3d. per ton. On Monday forenoon, 
when very steady prices were the rule of the market, 
there was a turnover of about 30,000 tons of iron, while in 
the afternoon about 25,000 tons were dealt in, with prices 
but very slightly changed either way. The settlement 
prices at the close were 48s. 6d., 41s. 43d., 51s. 3d., and 
50s. 44d. per ton respectively. Business was quiet on 
Tuesday forenoon, and the tone was irregular. About 
30,000 tons of iron changed hands. Scotch iron declined $d. 
but Cleveland rose 14d. and hematite iron 4d. per ton, 
the reports as to both of which were very strong. In the 
afternoon about 20,000 tons of iron were dealt in at about 
previous prices, and the closing settlement prices were, 
respectively, 48s. 73d., 41s. ThA. 51s. 6d., and 50s. 74d. 
per ton. ‘The market this forenoon was more active and 
stronger than it has been on any other day since the 
advent of the new year. About 40,000 tons changed 
hands, and prices all moved upwards a little, generally 
1d. perton. In the afternoon the market was again very 
active, other 40,000 tons being dealt in. Prices closed 
very firm on the receipt of strong reports from the 
Wolverhampton quarterly meeting. On the day Scotch 
and Cleveland each made 1$d., and hematite iron 
ld. per ton. The settlement prices at the close were 
48s. 9d., 41s. 9d. 51s. 74d., and 50s. 74d. per ton respec- 
tively. The following are the quotations for some No. 1 
special brands of makers’ iron: Clyde, 51s. 6d. per ton; 
Summerlee, 52s.; Calder, 52s. 6d.; Gartsherrie, 53s. ; 
Coltness, 53s. 6d.--the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 51s. 6d. ; Shotts 
(shipped at Leith), 52s. 6d. ; Carron (shipped at Grange- 
nia 53s. per ton. Last week’s shipments of pig iron 
from all Scotch ports amounted to 7270 tons, as compared 
with 5395 tons in the corresponding week of last year. 
They included 520 tons for India, 425 tons for Australia, 
150 tons for Russia, 156 tons for Holland, 110 tons for 
Spain and Portugal, smaller quantities for other countries, 
and 5464 tons coastwise. There are still 80 blast-furnaces 
in actual operation throughout Scotland, against 78 at 
this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 362,982 
tons yesterday afternoon, as compared with 363,072 tons 
yesterday week, thus showing for the past week a decrease 
amounting to 910 tons. 


Finished Iron and Steel.—The prospects of the manu- 
factured iron and steel departments are regarded as being 
very favourable. Finished iron is firm in price, but since 
the close of the holidays there has been a comparatively 
limited demand. The steel works have resumed, with, in 
nearly all cases, good orders on hand, and a very en- 
couraging outlook. The. prices of steel are firm, ship- 
plates being quoted at 5/. 10s. per ton; boiler plates at 
6l. ; angle-bars at 5/. 5s. ; bars, flats, and rounds at 6. 5s.; 
and sheets at 7/. 7s. 6d. 


Glasgow Copper Market.—Only one lot of copper (25 tons) 
was disposed of at the afternoon market last Thursday, and 
the price rallied 2s. 6d. per ton. No business was reported 
in the afternoon, and prices remained unchanged. On 
Friday forenoon 100 tons were dealt in, and the price fell 
5s. per ton ; but quotations rallied 3s. 9d. in the afternoon, 
when 50 tons changed hands. Prices were strong on 
Monday forenoon. On the purchase of 100 tons the price 
advanced 2s. 6d. per ton. The turnover in the afternoon 
was 25 tons, and the forenoon prices were fully main- 
tained. At yesterday’s forenoon market 100 tons were 
sold, and the price advanced 5s. per ton. In the after- 
noon 25 tons were dealt in, and prices left off strong, 
the gain on the day being 6s. 3d. per ton. At the fore- 
noon market to-day 100 tons changed hands, and the 
price made other 2s. 6d. per ton: i the afternoon 25 
tons were sold, and the market left off steady at 50/7. 2s. 6d. 
per ton. 


Sulphate of Ammonia.—This commodity continues to 
firm upin price. Towards the end of last week spot sales 
realised 8/. per ton, while for February-August sales 
8/. 7s. Gd. was being asked. Yesterday 8/. 2s. 6d. per ton 
was paid and refused, and 8/. 5s. was being asked. 


Associated Civil Engineer Students.—On Monday night 
the new session of the Glasgow Association of Students of 
the Institution of Civil Engineers was opened, Mr. 
William Crouch, M.Inst. C.E., president, in the chair. 
Mr. Crouch opened the proceedings by giving a brief re- 
view of last year’s work of the association, which showed 
a very satisfactary state of affairs. He then called upon 
Mr. A. B. M‘Donald, M.Inst, C.E., who gave a most in- 
teresting paper on “‘ The Glasgow Main Drainage.” Mr. 
M‘Donald mentioned that the subject of providing an effi- 
cient means of oe of the sewage of Ciao engaged 

back as 1853, and even before that. 
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Touching generally on some of the earlier schemes—those 
of Mr. i. F. Bateman, Sir —— Bazalgette, and Sir 
John Hawkshaw-—he arrived at the present one, Parlia- 
mentary power for which was obtained last year, and de- 
scribed in a most able and interesting manner the details 
and working of thisscheme. A vote of thanks to Mr. 
M‘Donald for his valuable paper terminated the pro- 
ceedings. 

Craigmaddie Reservoir: One of the Mains in Use.—Mr. 
J. M. Gale, Glasgow Corporation water engineer, has re- 
ported to the Water Committee this week to the effect 
that the new reservoir at Craigmaddie has now been 
brought into actual use, and that water is being supplied 
from it direct to a part of the city through one of 
the new mains. The total storage capacity of the 
new reservoir and measuring pond together amounts to 
717,000,000 gallons. The superficial area occupied by 
the water surface when the reservoir and measuring pond 
are full is 88 acres. 

Spanish Order for Torpedo-Boat Destroyers.—Messrs, 
J. and G. Thomson, Clydebank, have just received an 
order from the Spanish Government to build 16 torpedo- 
boat destroyers similar to the Furor and Terror, recently 
built by that firm. 

Cork Pavement for the Waverley Station, Edinburgh.— 
The contract for paving 3000 yards of the new Waverley 
Station, Edinburgh, has been given to the Cork Pave- 
ment Company, loan, who, four years ago, laid the 
pavement of the Caledonian Station of the same city, 
with their cork bricks. It is claimed for the bricks m 
question that they render the traffic noiseless, never be- 
come slippery, and are inodorous. 


Proposed Electric Lighting of Stirling.—Professor A. 
B. W. Kennedy has lately a eahay a report on the pro- 
posed electric lighting of Stirling, at the request of the 

olice Commissioners. It recommends the adoption of 
the continuous current three-wire system with 200-volt 
lamps, the estimated cost being 16,000/. for the compulsory 
area, and 20,0007. for an extended area, including the 
residential part of the town. 


Water Supply Scheme for Lerwick.—The Lerwick 
Burgh Commissioners have at present_under considera- 
tion a water supply scheme devised by Messrs. J. and A. 
Leslie and Reid, Biiabensh, and estimated to cost nearly 
40007. 





Licut Ratways IN Essex.—The Essex County Council 
has agreed, by a majority of 60 to four, to apply to the 
proper quarter for permission to advance capital to the 
extent of 6000/. for the purpose of assisting the constriec- 
tion of a proposed light railway from Elsenham on the 
Great Eastern system to Thaxted and Bradfield. 





Lowestorrt.—On Monday a conference was held at 
Lowestoft between Lord C. J. Hamilton and the leading 
officials of the Great Eastern Railway on the one hand, 
and the Mayor of Lowestoft, the ne ag Tom or of Lowe- 
stoft, and Mr. Alderman Capps on the other hand. Lord 
C. J. Hamilton stated that the proposed new direct line 
between Great Yarmouth and Lowestoft would comprise 
two stations at Gorleston, another at Hopton, and 
another at North Lowestoft. The loop would be con- 
structed so as to connect the extension with the existing 
Great Eastern system. It was also proposed to double 
= existing Great Eastern line between Lowestoft and 

eccles, 





Conco Rattway.—The capital devoted to the construc- 
tion of the Congo Railway stood at the close of June, 
1896, at 1,062,400/., as compared with 809,204/. at the 
close of June, 1895. It follows that the additional 
capital expended during the 12 months ending June 30, 
1896, was 253,4367. The amount of interest paid on 
capital to the close of June, 1896, was 222,918/., as com- 
pared with 164,324/. at the close of June, 1895. It follows 
that the amount expended on interest account in 1895-6 
was 58,5947. A further outlay of 17,0387. was also made 
in 1895-6 for additional rolling stock. The rolling stock 
owned at the close of June, 1896, was as follows: -24 loco- 
motives, four tenders, 40 first-class passenger carriages, 
one second-class nger carriage, and 105 trucks of 
various kinds. these totals show an increase, as com- 

red with the corresponding stock at the close of 
June, 1895, of five locomotives and 24 trucks. Includ- 
ing sundry other items, the whole amount of capital 
expended in 1895-6 was 339,578/., carrying the aggregate 
expenditure on capital account to the close of June, 1896, 
to 1,540,8132. In the financial year ending June 30, 1895, 
264 miles of line were completed at an aggregate cost of 
241,331/.; in 1895-6, 574 miles were constructed and 
equipped at a corresponding aggregate cost of 339,578/., 
as already indicated. At the close of June, 1896, per- 
manent way had been laid over 121% miles of line, while 
earthworks had been completed to the extent of 131} 
miles, leaving 98 miles ready for the metals. The length 
of the whole line will be about 250 miles, so that 118? miles 
remain to be constructed. The construction, equipment, 
&c., of the 1213 miles of completed line had cost —- 
(including interest on capital) 1,540,813/., and, although 
constructive operations are now expected to become easier, 
the whole outlay upon capital account when the entire 
line has been completed will probably be found to be 
about 3,000,0007. The revenue acquired upon the open 
sections of the line has hitherto n small, but it is 
gradually increasing. In July, 1896, for instance, the re- 
ceipts were 7270/., a8 compared with 2826/. in July, 1895 ; 
ene aaah 8 compared with 28577. in August, 
1599 ; and in mber, 8229/., as com i 29081, 
in September, 1895. . eal 





MISCELLANEA. 


THE Government of the United States is spending large 
sums on coast fortifications, and has now 70 high-power 
breechloading guns and 95 modern mortars in position. 
Nearly all the guns are mounted in disappearing car- 
riages. 

The replacing of Stephenson’s famous ‘“‘ Victoria” 
Bridge over the St. Lawrence at Montreal is in contem- 
plation, and will, the manager to the Grand Trunk Rail- 
way states, be immediately undertaken if the Canadian 
Government will assist. 


The Swedish Government Small Arms Factory is about 
to commence the manufacture of 6.5-millimetre cartridges 
for the new model which has been adopted, and the manu- 
facture of the arms themselves will also be proceed 
with with as little delay as possible. 


The many new varieties of glass now available have 
led Dr. Schott to compare the coefficients of expansion 
with heat of the various qualities. He finds that in the 
case of ordinary glasses the coefficient of expansion in- 
creases with the percentage of alkali. The coefficients 
were determined for 38 varieties. 


The traffic receipts for the week ending January 3 
on 33 of the principal lines of the United Kingdom 
amounted to 11491, 8587., which was earned on 18,9514 
miles. For the corresponding week in 1896 the receipts 
of the same lines amounted to 1,334,275/., with 18,863 
miles open. There was thus an increase of 87,563/. in 
the receipts, and an increase of 884 in the mileage. 


For certain purposes aluminium bronze is superior to 
steel, as it appears little subject to fatigue. Cartridge 
shells of this material have, it is stated, been fired 90 
times in succession, and a rifle firing pin struck 120,000 
blows without a change occurring in its molecular condi- 
tion. It can be drawn into tubes, but is as difficult to 
deal with as steel. The strength of the drawn tube not 
annealed reaches 96,000 lb. per square inch. 


A Stockholm syndicate has made arrangement for the 
ourchase of the Kbbes Bank Works, at the Husqvarna 
all, in Smaland, Sweden, and a number of other falls 

higher up the river. It is the plan, besides continuing 
the working of the above-mentioned foundry, to erect an 
electric power station for the town of Jénképing, where 
the power from the various falls, having been transmitted 
by electricity, will be utilised for general industrial 
purposes. 

At the meeting of the Gloucester Engineering Society, 
held on Tuesday, January 5,.a r on ‘‘ Water-Tube 
Boilers” was read by Mr. Harol . Kolle, A.M.I.C.E. 
The reading of the paper was followed by a discussion, in 
the course of which Mr. James Platt remarked that the 
Lancashire boiler, as now made, was equal to any when 
properly managed. The water-tube boiler required more 
attention than other types, but was a splendid one for 
generating steam. 


Messrs. Verity, Limited, of King-street, Covent Garden, 
have issued a conversion table for ascertaining the prices 
of wire and cable per yard, coil, or mile. The table takes 
the form of three concentric circles printed on a card 
10 in. square. The inner of these is divided off and marked 
with the price of wire in pounds sterlin r mile, The 
second circle similarly is divided off an red with the 
corresponding price per coil of 110 yards, whilst the outer 
circle shows the corresponding price per yard. 


A small pamphlet showing the arrangement and prin- 
cipal dimensions of the locomotive engines in use on the 
railways of the United Kingdom has been issued from 
the offices of the Rail oe y — at ——— - 1d. oe 
engravings are process blocks, prepa: rom photo s 
taken for the most part by Mr. F. Moore. The ee 
given of each engine include the cylinder sizes, wheel dia- 
meters, wheel base, boiler dimensions, working pressure, 
the total weight, and its distribution over the different 
axles. 


The Secretary of State for Foreign Affairs has 
received a despatch from Her Majesty’s Consul at 
Corunna stating that tenders are invited by the 
Spanish Ministry for Public Works for the improve- 
ment of the port of Llanes, in the province of Asturias. 
Sealed tenders will be received at the office of the Minister 
of Public Works up to the 26th inst., and will be opened 
on the Ist prox. nditions, plans, and estimates may 
be seen at the General Office of Public Works at Madrid 
and at the Public Works Department of Oviedo (province 
of Asturias). 


In a recent issue of the American Machinist a cheap 
method of constructing large milling cutters, in use by the 
Link Belt Machinery Company, Chicago, is described. 
The plan consists in casting steel blades into a body of 

y iron. The tools used are both edge and face millers. 
The steel blades are fixed parallel to the axes and not 
slantwise, as the latter, when tried, proved to take 
more time to grind, and to do no better work. The steel 
blades are sometimes made of Mushet stéel, but a prefer- 
ence is expressed for good tool steel, which is cut to 
length, placed inthe mould, through which sufficient iron 
is then flowed to bring them up to a good heat. When 
this is done, they are found on cooling to be quite tight in 
the casting. The finished tools are stated to stand quite 
as heavy duty as those of solid steel, whilst costing con- 
pera less, and being free from the danger of cracks in 
tempering. The method has been in successful use for 
five years, 


The Rouen tramways are the most important in France 
worked by electricity, having a length of 23 miles. 
Those of Lyons, which come next, are but little over 10 
miles long. The company was only authorised to make 





use of electric power on February 1, 1895, and have now 
got the system fairly to work. The Thomson-Houston 
plant has been adopted, with overhead wires and a return 
circuit through the rails. The central station has at pre- 
sent two four-pole dynamos, giving each 300 watts, and a 
third giving 200 watts. Allare belt driven, The line 
potential is 550 volts. The engines, three in number, are 
of the Corliss type, having cylinders about 224 in. in dia- 
metet by 3 ft. 11} in. stroke. They - some 300 to 400 
horse-power. The flywheels are 18 ft. 9 in. in diameter, 
and weigh 20 tons. The line consists of a copper wire 
§.325 in. in diameter, supported by carrier wires running 
across the streets. The poles, which are of steel, number 
1200. The rails weigh 78h lb. per yard, and are laid to a 
hey are bonded at the joints with a 


4 ft. 84 in. gauge. y 
he maximum 


double wire of copper .31 in. in diameter. 


ed | grade is about 5 per cent., and the sharpest curve of 


66 ft. radius. The cars will seat 40 persons, and weigh 7 
tons complete. 


A second trial trip of the electric car belonging to the 
London Electric Omnibus Company was made on Saturday 
afternoon last, and, from all accounts, appears to have 
been very successful ; the first trip, made a few weeks ago, 
resulted in an unmitigated failure, owing, it is alleged, to 
some unknown person tampering with connections. 
Starting from Hotel Victoria i Northumberland-avenue 
at 2.20, the omnibus travelled vid Trafalgar-square and 
St. Martin’s-lane to Cambridge-circus, thence through 
Oxford-street to the Marble Arch, which was reached 
at 2.32, returning by Park-lane, across Piccadilly, down 
Grosvenor-place, through Victoria-street to Whitehall, 
arriving at Hotel Victoria at 2.53, a ‘distance of 
about 44 miles in 32 minutes. The car, driven by Mr. 
Radcliffe Ward, the inventor of the system adopted, was 
loaded with its full complement of passengers, 25 persons 
in all, and proved itself to be under perfect control, both 
as regards speed, steering, and oy Vibration and 
jolting are reduced to a minimum by the interposition of 
a pneumatic cushion under pressure between the frame of 
the vehicle and the car body, a great contrast to the ordi- 
nary London omnibus being noticed in ease and smooth- 
ness of running. Power is derived from 70 accumulators 
(Solas pattern) carried beneath the seats of the car. 
These accumulators weigh 23 Ib. per cell, but it is pro- 

sed to reduce this weight by using cells weighing only 
12 lb. each. In appearance the omnibus is similar to a 
tramcar, ‘and is mounted on small wooden wheels about 
18 in. in diameter, with wide metal tyres. The car is 
well lighted with two incandescent electric lamps, giving 
light enough for every inside passenger to read a news- 
paper with ease. : 





NorrincHamM TRrAmMWwAYs.—Negotiations are pending 
for the transfer of the undertaking of the Nottingham 
Tramways Company to the Nottingham Town Council, 
The principle upon which the transfer is proposed to be 
made is the paying off the share capital at par. This 
principle has been accepted by the shareholders in the 
tramway company, and no further serious difficulties are 
anticipated. 





EXPANDED METAL IN Fireproor Fioors.—On Mon- 
day last, at Mr. Lockwood’s yard in Sackville-street, 
Manchester, before a representative gathering of local 
engineers and architects, some interesting experiments 
were conducted on long span concrete floors into which 
Golding’s expanded metal had been introduced. The 
first exhibit was a piece of continuous flat concrete floor 
of an area of 48 square feet carried upon channel irons 
(6 in. by 3 in.) and concrete arches arranged 4 ft. apart, 
with a rise of 13 in., according to the Golding system. 
The transverse flooring joists or girders (16 in. by 6 in.) 
were fixed 12 ft. apart from centre to centre. Expanded 
metal of 3 in. mesh had been imbedded in the concrete 
flooring slab, which had a total thickness of 3 in. through- 
out. The concrete was composed of 1 part Portland cement 
to 3 parts of granite chippings, sieved to } in., and the work 
had been allowed one month in which to thoroughly set. 
The total average weight of the flooring with its ribs was 
35 Ib. per foot super. The second exhibit comprised a 
span of an arched concrete floor (on the Monier system) 
in which expanded metal had been imbedded in lieu of 
rods ; it was 3in. thick at the crown and 4 in. thick at 
the springing or haunches. In other respects (i,e., span, 
area covered, ingredients of concrete used, &c.) the ex- 
hibit was similar to No. 1.. The comparative strengths 
of these two structures were then tested by the applica- 
tion of uniformly distributed loads in the form of lead 
ingots weighing 100]b. each. The result was that 
whereas the arched (Monier) floor collapsed under a 
load equivalent to 12 cwt. per square foot, the Golding 
floor (exhibit 1) was still unbroken at the close of the 
experiments: by a load of nearly 17 cwt. to the square 
foot. These experiments were undertaken in connec- 
tion with the flooring contracts for the New Brighton 
Tower, which is being erected under the supervision of 
Sir Benjamin Baker. The structures were erected by Mr. 
Hamor Lockwood, of Manchester, the tests being con- 
ducted in the presence of a representative of Messrs. Max- 
well and Tuke, of the same city, who are the architects 
to the tower. The employment of ‘‘ expanded metal” in 
these test constructions gave every satisfaction, and in 
the second case, in which it had been substituted for 
Monier rods, the gain in strength was nearly 9 per cent., 
beside advantages in economy. In both instances there 
was, unfortunately, some lateral displacement of the 
joists through the thrusting actions of the loaded arches, 
which, to some extent, unquestionably impaired the ulti- 
mate efficiency of the test-pieces of flooring. In the 
Golding structure the deflection of the floor attained as 
much as 44 in. without rupture, 
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LABOUR’S SHARE OF PROFITS. 

During the last 30 or 40 years labour’s share of 
the profits jointly earned by itself and capital has 
greatly increased, and trade union advocates point 
to the rise as evidence of what they have done for 
the benefit of the working classes. Without wish- 
ing to minimise the effects which have flowed from 
united action on the part of workmen, we think it 
is certain that the largest part of the general pro- 
sperity of labour has arisen from quite a different 
cause, and that it has followed upon events which 
were prompted by capital itself. 

The action of trade unionism has seldom been 
directed towards moulding social forces in order to 
render manufacturing operations more easy or more 
economical. The introduction of machinery, the en- 
couragement of invention, the education of the work- 
man, and similar objects have found an unsympa- 
thetic reception among unionists, and yet it is by 
these advances that the amelioration of the lot of the 
labourer has been and must be attained. If capital 
and labour form a partnership, as undoubtedly 
they do, they have a common interest in earning a 
good profit. When it comes to the question of 
dividing that profit there must naturally be diversity 
of opinion between them, but the greater the amount 
that is available for distribution, the less need 
should there be for quarrelling. Now, the capitalist 
classes have ever been on the look-out for new 
means and methods of manufacture, and have 
spared neither pains nor expense to widen their 
operations, They have acted as individualists, 





while the unions have been collectivists, and the 
results have been such as might have been expected. 
Unions are a necessity to enable the labouring 
classes as a whole to obtain fair treatment, but from 
their nature they can only secure for the members 
benefits arising from the action of others. They do 
nothing to foster manufacture or trade, but merely 
confine themselves to obtaining for their members 
what they consider their due share of profits. 

It is the individualist that helps and enriches 
the community, while the collectivist makes for 
sterility and stagnation. We hear a great deal 
about the greed of the capitalist, and possibly 
there is truth in what is said about him, but it must 
be remembered that his ability to keep his gains 
to himself is very limited. He is like a man carrying 
water in a leaky tub; it is only a matter of time 
as to when it will have all run out to fertilise the 
thirsty ground. To make money in trade one 
must adopt better processes of manufacture, dis- 
tribution, or management than one’s competitors, 
thereby obtaining either a better or a cheaper 
product, and it is quite impossible to keep 
the knowledge of one’s methods safely hidden. 
In a few years at most they become common pro- 
perty, and the world is the richer for them. The 
public is the universal ground landlord who succeeds 
to the edifices we build by ovr brains, allowing us 
only a very short tenure, and as the working classes 
form the majority of the population, they are the 
heirs apparent to more than half of the capitalised 
value of all the improvements made by their em- 
ployers. Even before they enter into direct posses- 
sion of their inheritance they derive an advantage 
from it. The successful manufacturer does not lock 
up his gold in a box, and keep it under his bed. 
He uses it to enlarge his works and the scope of 
his operations, and so increases the demand for 
labour, and its ability to obtain a greater share of 
his profits. 

It is a characteristic of improved processes and 
methods that they require more money to carry 
them on than do those which they displace. The 
negro works his patch of mealies with a hoe, the 
Hindoo scratches the surface of the ground with a 
crooked stick drawn by a diminutive buffalo, while 
the western farmer yokes his modern plough to 
three or four fine horses. The various tools and 
methods are indices of the amount of capital pos- 
sessed by their owners. The greater the capital 
embarked in an industry the more cheaply is 
the work done, and the wider the market 
that can be obtained. The great want of the 
capable manufacturer is usually capital. He sees 
so many ways in which he could cheapen his pro- 
cesses and widen the demand if he had only more 
money. In the early part of the century money 
was scarce and profits were, relatively, immense. 
Every manufacturer longed to enlarge his output in 
order that he might increase his gains, while the 
working man fared very hardly, for the reason that 
labour was more abundant than capital. An im- 
mense change came with the passing of the Limited 
Liability Act, which was probably the most im- 
portant event of the latter half of the nineteenth 
century from the point of view of the working man, 
for it brought into the industrial world an immense 
amount of money, which otherwise would have 
flowed into different channels. The number of 
capitalists ready to embark in manufacture was 
suddenly and largely increased, while the number 
of workmen only received its natural and slow aug- 


mentation. The result followed as a matter of 
course. The value of labour rose both actually and 
relatively. 


Before the Limited Liability Act came into force 
the man who put money into an industrial under- 
taking, with the expectation of sharing the profits, 
became a partner, unless the concern was founded 
by Act of Parliament. However small his holding 
might be, he became responsible for the liabilities 
of the firm to the entire extent of his fortune, and 
he even ran the risk of making the acquaintance of 
the inside of a debtors’ prison. Hence it was difli- 
cult to induce people to embark capital in businesses 
in which they were not personally engaged, so that 
that they could watch their operations. No doubt 
there were many exceptions, but every now and 
again the dangers of unlimited liability were so 
forcibly brought home to the public, that all pru- 
dent people kept clear of it. "One of the last in- 
stances was the failure of a bank in Glasgow for a 
large amount. The first demand from the liqui- 
dators ruined- all‘the less affluent shareholders ; 
the second demand’ was consequently made on a 
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smaller number, and was heavier ; the third was 
still heavier, and so on. Those that had only a few 
shares were no better off than those with hundreds ; 
all their property was at the mercy of the bank’s 
creditors. We remember that when the dam burst 
at the Sheftield water works, about 1863, and the 
flood swept away several villages, many share- 
holders offered large premiums to any one who 
would take their shares off their hands, fearing that 
the claim for damages would ruin them. In that 
case the fright was unfounded, for the company was 
constituted by Act of Parliament, and the liability 
was limited. 

Before the passing of the Limited Liability Act, 
it was only such undertakings as railways, canals, 
water and gas works, and the like that offered a 
field for investment unattended by the risks we 
have referred to. The man who had saved a few 
hundred pounds could put it into them, or buy 
land, or lend it. The number of home investments 
was limited, while land was difficult to get owing to 
the system of primogeniture. As foreign Govern- 
ments generally offered the best interest, there was 
an immense quantity of gold lent to Spain, Turkey, 
Egypt, Honduras, Ecuador, Bolivia, and other impe- 
cunious countries, many of which have since become 
practically bankrupt. But with the passing of the 
new Act an immense field was opened for the in- 
vestment of money at home in ordinary industrial 
undertakings, and there commenced a new era for 
labour. It was not so much that wages rose— 
although that happened also—as that the price of 
commodities fell, and money went further. Capi- 
talists—every one with 1001. was a capitalist now- 
competed remorselessly with each other, and 
brought down the gains of trade with a run. 
Profits, reckoned as a percentage on the money 
employed, diminished enormously, but the share 
assigned to labour never grew less. A new 
condition of affairs—a new arrangement of social 
forces—had been brought’ into existence, and 
acted strongly in favour of the working classes. 
Their traditional foes had outwitted themselves ; 
they had longed to draw on the savings of the 
country for the additional capital they needed, and 
they had got more than they anticipated. _Compe- 
tition had previously been spasmodic ; there had 
been times when it had disappeared, and the buyer 
ceased to be the master of the seller. But now it 
seated itself on the shoulders of industry, never to 
get down again. But in the struggle which has 
ever since continued the working man has taken no 
part. His wages are a first charge on profits, and 
when there are no profits, on capital itself. Fora 
time the old idea of reducing wages when trade 
grew bad, was acted upon, but it is dying out, and 
now it is only when the pressure grows unsupport- 
able that this expedient is resorted to. Labour is 
the one commodity whose price does not depend 
directly on the demand. 

The fierce competition which arose from the large 
increase of capital in industrial concerns was of enor- 
mous benefit to the community. It soon became 
evident that profits could not be maintained on the 
old system, and therefore new methods were sought 
diligently and boldly. Tools were improved, fresh 
processes were devised, extended markets were ex- 
plored, and constant efforts were made to cheapen 
production and stimulate demand. But the constant 
influx of capital was too great to allow the former 
margin between cost and selling price to be main- 
tained, and dividends were far from reaching the 
anticipations of shareholders. Prices came down 
in all directions, to the great advantage of buyers, 
and the purchasing power of money increased ac- 
cordingly. In this manner wages received a most 
substantial augmentation in value, while in 
amount they suffered no diminution. The 
capitalists expended their time and resources 
in cheapening products for whic: the working 
classes were the largest purchasers. Their motives 
were selfish, of course, but their actions were bene- 
volent in the highest degree. The masses were 
better fed and clothed than ever they had been 
before, and enjoyed comforts of which their 
ancestors had not dreamed. With these advantages 
came wider political power and greater education, 
with the result that the artisan is probably better 
off to-day in England than in any country, not ex- 
cepting the United States of America. 

At the present time the capitalist classes are 
pursuing a fresh policy in the endeavour to 


keep what is left of their profits. They suffer 
not only from an excess of home competition, 
the foreigner is also beginning to press 


but 








upon them heavily. The belief has gained 
ground that this is only to be met by the technical 
education of the working man, and schools and 
colleges are springing up on all sides in which he is 
being dosed with science at the expense of the rate- 
payer, or by the generosity of wealthy donors. 
What the exact result will be it is difficult to pre- 
dict, but we may be certain that nine-tenths of the 
benefit will fall to the share of labour. A union of 
educated workmen will be able to shear the 
capitalist still closer than before, unless, indeed, it 
give rise to a union of employers, which is not 
an altogether impossible thing. The trade union 
delegates who propose resolutions in favour of the 
nationalisation of allthe sourcesof wealth, would then 
have an object-lesson in socialism which they would 
notappreciate. Collectivismamong employersisa bar 
to progress, just as it is among other classes, and an 
end to the great benefits that flow from competition. 
It means the retention of old processes and methods, 
an increase in prices, and a firm opposition to all 
attempts on the part of labour to increase its share 
of profits. However, that is looking a long way 
ahead, and it is to be hoped that the new poly- 
technics will combine some education with the 
multifarious instruction which they impart, so that 
their students may be wise enough to see that a 
partnership in which one member takes all the 
risk and the other all the profits, is not likely 
to be an enduring one. The right of labour 
to the lion’s share of the gain is so well established 
that the next generation of workmen may safely 
relax their traditional policy of keeping the screw 
on their employers, and devote themselves a little 
to an attempt to increase profits by pursuing a more 
liberal policy. If their education leads to this, it 
will be an advantage both to themselves and the 
community. They cannot expect to have another 
piece of luck like the Limited Liability Act. 


THE INDUSTRIAL OUTLOOK. 

THE year’s work may be said to have commenced 
this week, for although we in the south pay no heed 
to the advent of a new year, the workers in the 
north of England, Scotland, and Ireland regard it 
as a fit’ excuse for holiday and jollification of a kind 
almost unknown in the south. In this way the 
manufacturing year commenced on Tuesday amidst 
the most encouraging prospects. So far as inter- 
national trade is concerned, there is no disturbing 
element, whereas last year opened with a display 
of jingoism which would have been amusing but for 
the danger of exploding those immense stores of 
ammunition lying in all centres. Again, at home 
there was the uncertainty of labour movements ; 
now nearly all workers’ wages have been increased, 
and if there is not universal contentment, one re- 
cognises on all sides a more conciliatory spirit 
—a greater tendency on the part of workmen and 
employers to calmly discuss their mutual conditions, 
while the Board of Trade as a guide has increased 
in strength. The Stock Exchange, which after all 
cannot be ignored in the industrial situation, is in a 
healthier state, large open accounts having recently 
been liquidated, while investors are recognising 
that the return on capital has been permanently 
reduced to a modest 3 per cent. Thusalthough the 
past year has been satisfactory, the new year pro- 
mises to equal, if it does not, excel. 

As to the past year, we have already reviewed at 
length the shipbuilding and marine engineering 
trades, which have had an unprecedentedly busy 
year. The revenue returns, which afford an index of 
personal prosperity, indicate a fair surplus even 
on last year’s great total ; and we are glad to note, 
in a speech by the Chancellor of the Exchequer the 
other day, a promise that the Navy will again profit 
by this, for on the efficiency of our defences depends 
our prosperity. The receipts by the railways is 
another good indication of the amount of merchan- 
dise passing, and of the surplus wealth among the 
people. The English lines have finished their half- 
year, and 15 of them earned 1,120,000/. more than 
in the corresponding half-year, the greater part 
from goods traftic. The three Scotch lines in addi- 
tion earned 120,0001. more for 23 weeks; their 
half-year ends with January. The Board of Trade 
statistics of foreign trade for the year, issued during 
the week, show that our imports were 6 per cent. and 
8.2 per cent. better than in the two previous years, 
and there has been an improving tendency, Decem- 
ber showing the best increase of any month in the 
year. This applies, although perhaps in a less 


degree, to exports of home manufactures, the addi- | 








tion on the previous years’ values being at the rate 


of 6.2 per cent. and 11.2 per cent. Asregards iron 
and steel exports, the shipments have increased 
from 2.8 to a} million tons, and from 19.68 to 23.81 
millions sterling ; tinplates alone showing a de- 
crease, for which the United States is responsible. 
Again, as to the immediate tendency, December’s 
exports of iron, &c., increased 28.4 per cent. in 
voluine, while machinery increased 15.1 per cent. 
in value, and hardware and cutlery 17.6 per cent. 
It will, therefore, be recognised that there is fuller 
employment for most classes of workers. 

The trade circulars of the most reliable firms all 
speak hopefully of the year. Not only have large 
orders been given out by the home railways for 
locomotives, but export to India, South Africa, and 
South America has revived, and prices are likely to 
improve during the year. Machine tool makers are 
well employed, and are likely to continue so for the 
whole of the year; for when improved tools are 
available, manufacturers are compelled by competi- 
tion to use them. The engineering trades are well 
eiployed, especially in weaving and spinning ma- 
chinery. Ironfounders share in the general activity, 
and overtime is the rule in most factories. The 
production of copper was greater in 1896 than in 
any previous year, doubtless stimulated by more 
profitable returns ; consumption was on an unpre- 
cedented scale ; stocks were largely trenched on, 
and but for American supply there would have been 
a scarcity, the stock having decreased nearly 11,000 
tons, so that the prospect is satisfactory. The pro- 
duction of pig iron has been unprecedentedly high, 
home consumption has been specially large, and 
although exports have not shown a corresponding 
increase, stocks have not increased to any appre- 
ciable extent, and thus prices are 8 to 10 per cent. 
better, with a brisker demand than at the beginning 
of last year. If peace be maintained, there is no fear 
that employment will be lacking for the engineering 
trades. These sentences, culled from several reports, 
almost seem optimistic ; but even when allowance 
is made for the exuberance of hope which always 
comes with a new year, there is little doubt of the 
general trend of trade and of the better prospect. 

Shipbuilding affords one of the best indications 
of the condition of trade generally. If commerce 
increases, freights go up and more ships are built, 
while the money disbursed for new ships more or 
less affects nearly every industry. Last year, as 
has already been shown in ENGINEERING, was a 
record year, and now Lloyd’s Register of Shipping 
brings corroboration, showing that 64,000 tons 
have been built in excess of the former best year in 
the trade. Their figures, too, enable some idea to 
be formed as to whether or not this large tonnage 
is in excess of requirements. For the United King- 
dom there were built 818,905 tons. This excludes 
small craft, while the wrecks, losses, &c., during 
12 months make up 269,000 tons, and sales to 
foreigners 355,000 tons, against which we bought 
22,000 tons from foreigners. Thus the - sail- 
ing tonnage of the United Kingdom decreased 
106,000 tons, while the steam tonnage increased 
323,000 tons, a net addition of 217,000 tons. 
This is not more than adequate to meet 
expansion in trade; but it must be borne 
in mind that at the same time we have been 
adding to foreign fleets, and builders abroad 
have been doing likewise. These foreign vessels 
will enter very keenly into competition, especially 
as less onerous legislation has been enacted against 
them, so that either our ships or those of the 
foreigner may have a difficulty in securing remune- 
rative freights. A year or two ago we found foreign 
nations willing to buy up tonnage which we desired 
to get rid off, as it was not economical under steam ; 
but now those nations, Norway especially, prefer 
to have new modern steamers, so as to keep down 
running expenses. Japan, too, has awakened to 
the advantages of this course, for while in 1895 they 
bought 68,000 tons and had built 2000 tons, in 1896 
they only bought 14,000 tons and got 62,000 tons 
of new steamers. It would, therefore, appear that 
although the industrial outlook is satisfactory, the 

rospects for better freight rates are remote, 

rofit can only be earned by reducing expenses, 
especially in view of foreign conditions. Germany, 
according to Lloyd’s, took from us 30 new vessels of 
117,870 tons, Russia 23 vessels of 34,524 tons, 
Norway 28,303 tons, Denmark and Japan 24,600 
tons, and the British Colonies 16,000 tons. As to 
foreign shipbuilding Lloyd’s state that in Japan 
three steel steamers ranging from 1924 to 5790 tons, 
besides smaller vessels, are under construc- 











crane eatnaninscsoeanancselpltens 


Jan. 15, 1897.] 


ENGINEERING. 





83 








tion and intended to be classed by Lloyd’s 
Register. In Germany, four steamers (including 
two already launched but not yet completed), ex- 


- ceeding 10,000 tons each, are being built ; while in 


France the’most noticeable feature is the develop- 
ment of the construction of large sailing vessels— 
13, varying from 1900 to 3338 tons, being now in 
hand under the supervision of Lloyd’s Register. 
Excluding war vessels, there have been built 
abroad during the year 260 steamers of 299,421 
tons, and 157 sailing vessels of 108,710 tons. ° 

As to the prospects of the shipbuilding trade at 
home, the merchant tonnage is greater than in any 
year since 1891, and is only 11,000 tons less than in 
that year, when 198,405 tons of sailing ships were 
building ; so that the 784,711 tons of steamers and 
ships combined represents a greater labour value. 
This is 38 per cent. better than in the lowest year 
in the decade, and exceeds last year’s total by fully 
10 per cent. But there is a larger volume of war- 
ship tonnage building than has been the case for 
some time. In this respect Lloyd’s total is a 
little misleading if it is accepted as a measure of the 
labour value. They include all ships as under con- 
struction until the steam trials. Their warship ton- 
nage in private yards is 153,075 tons, whereas it 
should really only be 127,340 tons. They include 
the 14,900-ton battleship Jupiter, which will leave 
Clydebank next week, and the sister ship Mars, 
which will be sent from Birkenhead in a few weeks, 
so that they are practically completed. Again, the 
Isis, also finished by the London and Glasgow Com- 
pany, is included. No cognisance is taken of the 
three 5600-ton cruisers ordered at the beginning of 
December, two from the Fairfield Company and 
one from the London and Glasgow Company. The 
Diadem, although launched, is fairly included, as 
she is far from completed. Their three battleships 
at the dockyards are the 14,900-ton vessels now 
nearing completion ; we have preferred to reckon 
in our total the three 13,000-ton battleships, the 
keels of which were laid last week. The warship 
work for British and foreign navies therefore totals 
288,590 tons, as compared with 217,550 tons a year 
ago; but at the beginning of 1895 there were 
260,985 tons under construction. The large pro- 
portion of foreign tonnage is gratifying ; but the 
discussion in Paris as to the desirability of ordering 
French ships from British builders may very pro- 
perly raise the question as to whether this would be 
convenient, for builders with the best intentions 
in the world cannot help giving a foreign ship 
some of the little advantages which may be 
specified by the Admiralty as the outcome 
of the great ability and experience which is brought 
to bear on the design of our ships of war and 
their machinery. Again, the French naval officers 
and architects inspecting the building of the ship 
will have a greater insight into British vessel build- 
ing, pari passu, than by a casual visit to the dock- 
yard ; but there is not so much in this argument, 
for it is pretty well understood that any Govern- 
ment may secure details of any foreign ship if they 
go the right way about it, and we suspect the 
British authorities are as successful in this respect 
as any. This, however, is by the way, for most 
of our work now is for second-rate Powers—Japan, 
Brazil, Chili, Argentine, and Norway, so that for 
the present the question is not one requiring 
immediate attention. 

The foreign-owned merchant tonnage bears a 
large proportion to the total—28 per cent., but it 
will be remembered that last year 30 per cent. of 
the tonnage launched was for abroad. Practically 
all the foreign tonnage now building is steam. 
Japan is taking 15 vessels of 61,914 tons ; Germany 
five of 31,130 tons ; Holland three of 13,300 tons ; 
Roumania four of 9620 tons; and Sweden .three 
ef 8010 tons. 

And now as to the condition of the trade in the 
respective districts, the Clyde has the largest share 
of the warship work, while the merchant tonnage 
building at Glasgow—86 vessels of 175,646 tons—is 
the largest during the past two years, excepting 
June last, when there were 180,276 tons in the 
yards. The total is 31,600 tons better than at 
the beginning of 1896, and is about 15 per cent. 
above the average for some time. The condition at 
Greenock is improving, although the total of 39 
vessels of 81,814 tons does not quite represent the 
full capacity of the works. It is 10 per cent. 
better than a year ago; but in June, 1895, 
this total was excelled by 4000 tons. With 
this exception the total is the highest for 
soine time. At Belfast a record level is reached, 





there being 24 vessels of 129,242 tons building, It | as the stoker chose ; the forced draught covered a 
has steadily improved from 85,088 tons in March, | multitude of sins. With the new boilers, forced 


1895. At Barrow the merchant tonnage does not 
bulk large, but there is the usual large amount of 
warship work on hand. 

Work under Construction at the End of Each Year. 








_ 1896. 1895. | 1804. 1893. | 1892. 

tons | tons tons tons tons 

Steamers .. 755,975 | 678,318 | 632,443 | 578,026 | 506,782 
Sailing ships 28,736 33,244 | 25,843 | 63,955 | 63,959 





784,711 | 711,562 | 658,286 | 641,981 | 570,741 
Navy ships (private 

yards) .. ..| 217,520 | 115,620 | 122,445 | 45,855] 2,210 
Royal Dockyards. . 71,070 | 101,930 | 138,540 | 71,214| 64,780 








-| | eens 
1,073,301 | 929,112 919,271 | 759,050 637,731 





| | 





Foreign - owned | 

merchant ..| 220,783 | 38,995 | 92,615 | 68,495! 88,579 
Percentage of ditto | 

to total merchant 28 5.5 Me. | ie 15.5 
Percentage of sail 

to total ; 3.8 4.7 3.94 9.95 11.2 
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The same activity does not seem to prevail 
throughout the north-east coast. At Newcastle the 
tonnage is lower than in several previous periods. 
Last year the builders began with 128,897 tons, 
which increased to 160,904 tons in June ; and it 
went back to 113,626 tons in September, recovering 
now to 121,321 tons. The same trend is repre- 
sented by the Sunderland totals. A year ago the 
total was 134,719 tons, but the maximum was 
reached in March—137,116 tons ; since when there 
has been a drop to 81,639 tons, and a most en- 
couraging recovery to 124,647 tons now. Middles- 
brough, however, has steadily improved since June 
of 1895, when the total was 45,434 tons, while now 
it is 63,112 tons. Hartlepool, on the other hand, 
has suffered the same vicissitudes as the Tyne and 
Wear. High levels were reached in September, 
1895, with 51,480 tons, and low level in September, 
1896, with 30,090 tons; the recovery now is to 
35,540 tons. It will, therefore, be seen that since 
October and November all districts have ex- 
perienced the active forward movement ; it is to be 
hoped that it will continue. 





THE TRIALS OF H.M.S. “TERRIBLE.” 

Tue Terrible has completed her ofticial steaming 
trials, and the results, particularly of those at the 
higher powers run at the end of last week, must 
silence the critics of the water-tube type of boiler, 
coming, as they do, in corroboration of the per- 
formance of the Powerful; and Mr. A. J. Durs- 
ton, C.B., the Engineer-in-Chief, is to be felici- 
tated. He took a bold step in counselling a change 
on so large a scale; his confidence—based, no 
doubt, on full data—has been fully justified, and 
all the credit is his. 

In the long economy trial of the Terrible the 
power was 18,493 indicated horse-power, and the 
consumption equal to 1.71 lb. per indicated horse- 
power per hour ; while with but a few hours’ inter- 
val an eight hours’ full-power trial was run, four 
hours ata mean of 25,572 indicated horse-power and 
22.41 knots, and four hours at a mean of 22,282 indi- 
cated horse-power. We have contrasted the power 
per unit of weight in the class,* and showed that it 
would have been impossible to get the same speed 
with all the fighting qualities with which they have 
been endowed by Sir William White’s genius, had 
it not been for the adoption of the lighter and 
more easily packed steam generator. Our readers 
scarcely need be told that an increase of 400 
tons or so to the weight of boilers necessitates a 
larger ship to insure the same draught, involving 
a greater power, more men and accommodation, 
and thus the 400 tons increase in the boiler weights 
adds 1200 or 1500 tons to the displacement, with 
the inherent disadvantages of a bigger target for the 
enemy’s fire and unwieldiness, and also of greater 
cost. The Terrible may be the maximum de- 
sirable in size, but she is, nevertheless, a very 
easily manceuvred ship for her length. Captain 
W. H. Fawkes, an officer of great experience, has 
given that opinion as a result of several months’ 
command, But the qualities of the water-tube 
boilers, and the advantages they confer, are so well 
known that it is not necessary to refer further to 
them. 

Throughout the trials there has been a steady 
improvement in economy ; that was to be expected. 
With the cylindrical boiler the fires might be as thick 





* See ENGINEERING, vol. lxii., page 692, 








draught is not applied—at all events, not yet. The 
fires require to be thin to insure efficiency. There 


'is no combustion chamber, the substitute being a 


series of air jets over the fire, and if the thickness 
be over 5 in. there is not a sufficient admixture of 
air with the gases to insure combustion. It is true 
the training of stokers has been in progress in the 
Sharpshooter for two or three years ; but there is 
a difference in working in such a small boat as com- 
pared with the Terrible; there is excitement in 
numbers, and in the earlier trials of the Terrible it 
asserted itself. With experience in the big ships 
there has been improvement. Here are the results 
of each trial by Terrible or Powerful since the 
first official run — 2.608 lb., 2.2 lb., 2.07 Ib., 
1.838 lb., 1.71 1b. They are arranged chronologi- 
cally, and are most suggestive. Moreover, there is 
every prospect of even better results, although the 
latter compare most favourably with any vessels of 
such power. The absence of a combustion chamber 
is the most prominent disadvantage of the Belle- 
ville boiler ; but in the boiler for the ships now 
building there is over the ordinary elements of tubes 
a combustion chamber, with an independent series 
of air jets, and over this again a series of elements 
of tubes performing the work of an economiser. 
The addition to efficiency is expected to be 15 to 20 
per cent. 

The 30 hours’ 5000 indicated horse-power trial 
of the Terrible was in August, the power realised 
was 5073 indicated horse-power, and the coal con- 
sumption 2.608 Ib. per indicated horse-power per 
hour. The details are given on page 86, while 
a series of diagrams taken with Richards’ indicator 
is given on page 84. Runs were made on the 
measured mile, but as some part of the power was 
lost in undue cylinder friction, for a reason to be 
referred to later, the speed realised is not reliable ; 
the vessel will be put on a speed trial at low powers 
now that the engines have been readjusted ; and 
this readjustment forms an interesting story. 

The high-pressure cylinder has a piston valve, 
the intermediate and the two low-pressure cylinders 
have slide valves. The Terrible’s hull, boilers, 
and engines were fully illustrated in ENGINEERING, 
vol. lix., pages 664, 695, 725, and 822, and it is not 
necessary to repeat details; but for the fuller 
understanding of the narrative it may be said 
that the cylinders are 45 in. and 70 in. and two 
at 76 in. diameter by 48 in. stroke. The high- 
pressure cylinder is forward, with its piston valve 
on the after side ; the intermediate cylinder comes 
next, with its slide valve abaft ; while the valves 
of the two low-pressure cylinders are both placed 
between the cylinders. The high and intermediate 
cranks are at right angles, and the two low-pressure 
are at right angles to each other. The high steam 
pressure brought prominently forward the whole 
question of the load on the back of slide valves. So 
long as the boiler pressure was only 155 lb., and in 
the intermediate receiver only 55 |b. to the square 
inch, the load caused no inconvenience ; but with 
these new ships having a pressure on the high- 
pressure piston of 210 lb., some interesting prob- 
lems have developed. A special type of relief ring 
was fitted with the view of relieving the pressure 
on the back of the valves, and with charac- 
teristic pluck the cut-offs were originally arranged 
by the contractors so that the power developed by 
the cylinders would be equal—a result always de- 
sirable. The details of the 5000 horse-power trial 
indicate that this was realised; but when the 
18,000 indicated horse-power trial came to be run, 
it was found that the pressure on the intermediate 
valves was too great, and the material of the face 
being soft, it wore off rapidly, involving the con- 
struction of new valves. This is the explanation 
of those absurdly exaggerated reports of collapses, 
breakdowns, failures, &c., which have given rise to 
the belief in some minds that the Terrible was 
not a success. These were but incidents in a great 
forward movement in engineering, and, the difti- 
culties having been overcome, the ship has proved 
herself more than equal to the requirements of the 
specification. The engines worked well, and the 
alterations made are well worth noting. 

The new valves have harder faces, this being pre- 
ferred only because of the high pressure, although 
softer metal has a less tendency to crack. Each valve 
is 6 ft. 4 in. by 6 ft. 4 in., giving an area of 40.1 
square feet. It is stiffened by ribs on the bars, and 
the face at the back has been chamfered off to ease 
the working. The relief ring is 4 ft. 0} in. in 
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diameter. When running to get the ordinary ratios 
of work from the respective cylinders for a total 
of 18,000 indicated horse-power, the pressure in 
the intermediate receiver of each engine was 92 lb., 


which'the British climate can boast—beginning with 
sunshine, followed by something approaching a rain 
blizzard at night, accompanied by lightning, and a 
heavy Atlantic swell—for the ship steamed out 


equal to a load of 76 tons on the valve when the relief | beyond the Scilly Isles—and on Friday the wind, 


ring was inoperative ; and it was decided to reduce 
this pressure. 
taken off the outside lap and } in. from the release 
side. The eccentrics were also altered to reduce the 
receiver pressures—the intermediate was put back 


The slides were altered, 2 in. being | ship behaved splendidly through it all. 


although it had abated, was still of force 7. But the 
It may here 
be mentioned that the trials were attended by Mr. 
A. J. Durston, C.B.; Mr. H. J. Oram, Chief En- 
gineer Inspector ; and Mr. E. Gaudin, of the En- 


in the shaft to give a maximum of about 70 lb., | gineering Department, and Mr. W. J. Luke, of 


while the low-pressure was also put back to decrease 
it from 30 lb. to 25 lb. In addition to the 
ordinary reversing gear, of an all-round motion 


the Constructive Department of the Admiralty ; 
on behalf of Portsmouth Mr. E. Vine, Mr. W. H. 
Wood, and 40 draughtsmen, and Mr. Roberts, of 


type, by-pass valves were fitted to admit steam to | the Constructive Staff; and on behalf of the Steam 


the intermediate-pressure 
pressure receiver, while formerly there was a 
starting valve to admit steam direct to the cylin- 
ders, which had a tendency to blow the slide-valve 
off the faces. Whichever slide-valve is open to 


slide casing or low-| Reserve Mr. James Wootton, Chief Inspector of 


Machinery, Mr. W. Milton, and Mr. Edwards. 
The ship was in command of Capt. W. H. Fawkes, 
and the Staff Engineer is Mr. John 8. Rees, who 
has superintended the construction. Mr. J. G. 


steam admits steam to each cylinder by means of | Dunlop, the Engineering Director, was present on 


this by-pass valve. The 5000 indicated horse- 
power trial was with the original setting of the. 
valves, but the subsequent official trials were with | 
the new arrangement, and the pressure at the back 


valve and 21 in. on the low-pressure valves, show- 
ing that the ring was very effective. 


behalf of the Clydebank Company, as was also Mr. 
J. R. Thomson. 
It will be seen from the Tables on page 87 that 
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The Powerful developed on the corresponding trial 
18,433 indicated horse-power for a mean of 102.8 re- 
volutions—practically the same result ; and more re- 
markable stili, the speed was the same,* but of this 
more anon. The coal efticiency was greater in the 
Terrible ; the boilers had their firebars slightly closer. 
The pressure of the air supplied through the ;%,-in. 
nozzles over the fire was 9lb. to the square inch. 
The vacuum in the smokebox in the Terrible was 
.31 in.; this was measured at the peep-holes in the 
front of the boilers. The Tables show that at no time 
during the trial was the coal consumption over 
1.9 Ib. per indicated horse-power, and that for five 
hours it was below 1.6 lb., seven times more under 
1.7 lb., fourteen times under 1.8 lb., and only three 
times over 1.81b. No fires were cleaned until the 
eighth hour, and then the clinker was removed at 
long intervals. Harris’ Deep Navigation coal was 
used. It will be noticed that the consumption was 
equal to 14.1 tons per hour, which, for a speed of 
practically 21 knots, is satisfactory, and will com- 
pare most favourably with Atlantic liner per- 
formances. This, too, makes no allowance for 
auxiliary machinery. In the United States, 


there was not much variation in the working of the | French, and other navies, such deduction is 
of the relief ring was 17 in. on the intermediate engines, and that, as a rule, they both ran at about | made ; but even if the power developed by these 


|the same speed. The variations in the mean of the | be accurately indicated from time to time, there is 
‘hours were between 101 and 105 revolutions, while‘ difficulty in estimating the coal used, as they are 
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When the trouble was first experienced the cut-off 
in the high-pressure cylinder was at 59 per cent. of 
the stroke, in the intermediate cylinder 62 per 
cent., and in the low-pressure cylinders 50 per 
cent., the desire being to secure an equal distribution 
of work ; but last Thursday and Friday the inter- 
mediate and low-pressure valves had their full 
travel—so that while the cu‘-off remained in the 
high-pressure valve at 59 per cent., it became 74 
per cent. in the intermediate, and 64 per cent. in 
the low-pressure. t 
offs in the starboard engine were : High-pressure, 
.743; intermediate, .741; forward low-pressure, 
.593; and after low-pressure, .624; and in the 
port engine, .733 ; intermediate, .747; forward 
low-pressure, .561; and after low-pressure, .63. 
In the 22,000 indicated horse-power trial the cut- 
off was a little earlier in all cases; but the exact 
figures need not be given. 

These are matters of detail, however, and do not 
detract from the general result. 
tioned them as of interest, if not of value, to the 
profession. So far as the engines were concerned, 
they worked admirably. Taking first the 18,000 
indicated horse-power trial, which commenced on | 
Thursday about 11 o’clock, and ended in the after- 
noon of Friday, the trial should have been of 30 
hours’ duration; but the weather was thick and | 
stormy, and it was deemed desirable to anchor | 
inside the breakwater before dark, so that it was | 
decided that a 29 hours’ trial would be sufticient. | 
The ship experienced all those varieties of weather of | 





On the full-power trial the cut- | 
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the range of power of the port engine was between 
8932 and 9729 indicated horse-power, and of the star- 
board engine between 8693 and 9583 indicated horse- 
power. At no time were the engines developing 
less than 18,000 indicated horse-power, the lowest 
reading being 18,016 indicated horse-power, while 
three times only was the power over 19,000; the 
highest—in the tenth hourof thetrial—19,083, while 
in the fourth and fifth hours the total wasidentical— 
19,068 indicated horse-power, and there was a dif- 
ference of only one unit between the readings from 
| the two engines for each of these hours. The mean 
power, therefore, more fully than usually represents 
the conditions obtaining throughout the 29 hours : 


| Report of 29 Hours’ Coal Consumption Steam Trial of 
H.M.S. *‘ Terrible” in the English Channel. 


ForwarJ. Aft. 
. 26 ft. lin. 28 ft. 10in. 
3.5 Ib 


223.5 Ib. 
Starboard. Port. 


Draught of water 
Steam in boilers .. 


Vacuum .. ce = ~ in. 25.8 26.5 
Revolutions per minute .. Ib. 102.4 103.0 
High . > * * 70.78 77.°0 
Intermediate es 28.62 29.41 
Mean Pressure) Tow (forward) 15.61 15.31 
| ~~ ae = 16.19 14.59 
High .. os Se 2844 3106 
Indicated } Intermediate s 2738 2827 
horse-power. } Low (forward) an 1761 1736 
~ ° aie 1826 1655 
Total indicated horsz-power .. _ 9169 9324 
Mean collective ir’ cated horse-power 18,493 
»» vacuum ir smoke-boxes at sight- 
holes... + - és. in, 31 
Coal consumption per indicated 
horse-power per hour ee 171 
Speed of vessel ., .. knots 20,964 





of various types to suit special requirements— 
simple, compound, or triple. On the Terrible 
there were in use throughout the 29 hours six main 
feed pumps, four main circulating pumps, two 
auxiliary circulating pumps, two hotwell pumps, 
four fire and bilge pumps, two engine-room fans, 
one drain tank engine, 12 air pumping engines, 
and 12 fans. Steam was always on the steering 
engine, and two distiller pumps were used for 26 
hours, the fan in the evaporator room for 20 hours, 
and 12 ash hoists were used 10 minutes in each 
watch of four hours. It will thus be recognised 
that the 14.1 tons per hour is enough for all ser- 
vice requirements, and as the vessel may carry 
3000 tons, she could travel 4000 sea-miles at this 
speed, 

The coal burned per square foot of grate area 
was 14.5 lb. during the 18,000 indicated horse- 
power trial, and at this rate the evaporation per 
pound of coal was about 10 lb. of water from 
100 deg. This was reckoned from the strokes of 
the feed pumps ; as a matter of fact they showed 
11.4 lb. ; but deduction is made for slip. 

Deferring for a moment reference to the speed 
results, we turn now to the full-power trial of 
Saturday. There was only some 14 hours to over- 
haul engines, cool and sweep the boiler tubes, 
and prepare for the trial, of itself a testimony 
to the ease with which both boilers and engines 
came through the onerous test of the two preceding 





* See ENGINEERING, vol. lxii,, pages 501, 532, 
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days. With the first glint of daylight the anchor | depth of water is 30 fathoms, and even at flood | and sixth sets of results therefore were taken against 


was weighed, and by 10.3 a.m. the official trial com- | water 


there is only a }-knot tide. A set of|thewind. When the shipwas going with the wind the 


menced. By that time the ship had travelled about | diagrams was taken at the beginning and end | latter was travelling at the same speed as the ship. 
30 sea-miles. A noteworthy feature in the Terrible | of each run, making six for the four hours ; and | It was consequently necessary to have the fans run- 
was the rapidity with which the boilers and engines | the results are set out on the Table on page 87 ;| ning at their highest speed. The fans are 6 ft. 6 in. 
were worked up from low to the highest power ;|representative sets of diagrams being given on | diameter, and were; making} 354 revolutions.} {The 


H.M.S.“TERRIBLE” Copy of Indicator Diagrams taken during Trials 7% 8% & 9% January 18397. 


18000 I.H.P 7°&8" Jan. 1897. H.—~- 2949 

% STARBOARD ENGINES. Steam pres — 275Ubs. 14 pJl. — 2877 

1.P. CYL. Foca. a "VL — 1873 

Revipm. —— 107-7 A.L=1902_ 

a TOTAL 1LH.P. - 3,541 
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\ FOR.L.P.CYL. AFT L.P CYL. | 
(2 + | 




















BOTTOM 


























PORT ENGINES. 
H. ~ 2975 
H.P. CYL. .P. CYL 
im be . 2 Steam pres. ~— 208 lbs. ee 1. — 2805 
200 : 64 ai: Vac. — RON hh. FL-—-7598 
8 z & Revipm. ——— 1009 A.L-7554 
5 E 7 TOTAL |H.P-8 932 
i~) 4 
& ae AFT LR CYL. 
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COLLECTIVE J.H.P 18473 
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22,000 I.H.P 98% Jan. 1897. H. — 3348 
Steam pres. 785 lbs 1. =30885 

BTARBOARD ENGINES. Vac. - = 26% 1.H.P— FEL== 2192 
Reavipm. - 109-5 AL=2337_ 


TOTAL | HP—109I62 
AFT L.P CYL. 
ida 
48 


FOR.L.P. CYL. 
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PORT ENGINES. H. — 8368 
1.P CYL. Steam pres.-- 180 lbs jy p — Jl. ~ 35170 
Y Vac. aaa 25 )2 FL= 220% 
aa Rev Spm 170-0 A.L—-2335 
TOTAL 1.H.P=17,475 
FOR. L.P CYL. AFT L.R CYL. 
34-2 & 4 
i ae a ee 
COLLECTIVE 1.H.P. 22377 ( ee, +8 _ 3 
25,000 I.H.R O% Jan. 1897. 4.— 3606 
Steaury pres — 200 lbs ee. 1. = 3596 
STARDCARD ENGINES. ac. — "VEL 2578 
1 PCYL Revipm. ——— 111-4 A.L=2696 
or TOTAL 1.H.P-—~ 12,471 















FOR. L.P CYL. AFT L.POYL. 
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96 

















PORT ENGINES. 4.83980 
Steam pres.— 145 Us. LH.P— 1. = 3898 

‘ Vac. —— 26 ; FL— 2684 
Revip.m,. =~ 711-4 A.L2>=2 684. 


TOTAL LH.P. — 13246 
AFT st P CYL. 


48 






FOR.L.P, CYL. 
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COLLECTIVE 1.H.P 25717 
(7824.8) 
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this, of course, is one of the advantages of the| present page; and for permission to publish all|stokehold covers at the base of the funnel were 


Belleville boiler, half an hour sufficing, when the | data we desire here to thank the Admiralty. 


engines are once heated, to get full power. It was| The 


i el to run three times over the course between |the wind, the force being 6 to 7, and the third 
: odman Point and Rame Head, which, although | run was also made against the wind, which in the 
ar distant, is specially suitable in respect that the|interval had freshened; the first, second, fifth, 


closed ; but there was free communication between 
the stokeholds. The pressure in the stokeholds 
was, perhaps, slightly Rison the atmosphere ; there 
was an appreciable draught into the engine-room, 
and a canvas screen was loosely put up to keep 


first run was made against the tide and 
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mean of mean speeds. In the case of the 25,000 
indicated horse-power trials, the first and third 
runs were against the wind, which, as we have 
explained, had freshened in the later part of the 
trial, and this may partly explain the heavy slip, 
which corresponds with that against the wind on 
the 18,000 indicated horse-power on the preceding 
day. The draught of the Terrible is given in the 
preceding Tables ; it is equal to the designed dis- 
placement 14,200 tons ; the Powerful was on an 
even keel. 

Following the full-power trial came ore at 
corresponding duration at 22,000 indicated horse- 
power, so that the vessel was practically under full 
power for eight hours. This power was easy to 
maintain, the speed of the engines being reduced 
to about 108 revolutions, which gave 22,282 indi- 
cated horse-power, while the means of the Powerful 
were 109.5 revolutions for 22,634 indicated horse- 
power. It is scarcely necessary to enter into further 
details; the reader’s patience may be exhausted, so 
that we need give only the mean results : 

Report of Four Hours’ at 22,000 Indicated Horse-Power 

Steam Trial of H.M.S. ‘ Terrible” in the English 

Channel, 


Forward. Aft. 
Draught of water 25 ft. 9in. 28 ft. Zin. 

Steam in boilers ; : : 225 Ib. 

Starboard, Port. 

Vacuum . : ; a in. 26.1 25.84 

Revolutions per minute ; a. 108.80 108.86 

High .. = Ib, 79.30 80.51 

isco amas Intermediate ” 30.00 34.01 

Mean pressure> tow (forward) _,, 18.62 1816 

| ee a 19.23 18.86 

High . on a 3382 3419 

Indicated Intermediate ; 3047 3466 

horse-power Low (forward) ‘ 2229 2186 

| oo ED Ss a 2304 2249 

Total indicated horse-power .. oa 10,962 11,320 
Mean collective indicated horse-power 22,282 
Mean vacuum in smokeboxes. . - .34 in. 


Towards the end of the trial—about six o’clock 
on Saturday night—the stokers somewhat relaxed 
their vigilance of the system and care which had 
been enforced during the three days ; they allowed 
their fires to get thick, there was not complete 
combustion in the boiler, and when the gases 
escaped from the funnels meeting the air a great 
torch was lighted on three of them. It was proof of 
the efficiency of stoking in the earlier parts of the 
trial that nothing of the kind then took place, or 
possibly the stokers intended this final display to 
signalise the success of the Belleville boiler. 


(7'o be continued.) 


NOTES. 
Sream Heatine ror Ramway TRAINs. 

Tue best method of heating railway trains would 
still seem to be a moot point. Some eight or nine 
years ago the hot water tin system was the only one 
in general use in England, whilst in the States each 
car was supplied with a stove. The former proved 
quite inadequate to maintain a comfortable tempera- 


ture in a carriage during severe weather, and | 


though American practice was more successful in 
this regard, it several times resulted in a compara- 
tively minor accident to a train being converted 
into a veritable holocaust by the outbreak of fire. 
Public attention thus attracted to the matter, led to 
demands for a safe system of car heating. The 
English method was, of course, quite unable to 
cope with the rigours of an American winter, so 
that dependence has been placed on 4 supply of 
steam from the locomotive to radiators placed in 
the different cars. From a recent discuss.on on the 
subject by the New York Railroad Club, it appears, 
however, that no particular method is in general use. 
A common plan appears to consist in running a 
couple of 2-in. pipes along each side of the car. At 
one end these pipes are coupled to a train pipe, 
which runs the whole length of the train and con- 
veys the steam from the engine, whilst at the other 
end simple drip cocks are fitted, which are opened 
just sufficiently to keep the heating pipes clear of 
water. The method is said to work fairly well, but 
requires a good deal of attention by the train hands. 
The use of automatic traps obviates this, but is said 
by some to introduce other difficulties. The steam 
is admitted to the train pipe through a reducing 
valve, which for a train of eight cars is set to give 
40 lb. pressure at the entrance to the pipe, and is 
increased 5 lb. per car for each additional one. 
Practice in this matter of pressure seems, however, 
to be very variable. The higher pressures require 
a superior quality of rubber hose, as the correspond- 
ing increase in temperature reduces the flexibility of 
the material, unless it has been vulcanised at a cor- 


responding degree of heat. On the Pennsylvania 
road the heating is done by exhaust steam, a re- 
turn pipe being used, the end of which is connected 
| with an air pump mounted on the engine, which 
|draws the exhaust steam through. Ten pounds 
| pressure is rarely exceeded with this system, and 
5 lb. is more common. Other systems involve the 
use of hot water heaters, the temperature of the 
water being maintained by steam from the engine. 
This method is stated to give the fullest control of 
the temperature, but trouble sometimes arises from 
the thumping of water in the pipes. 


Tue Bror AccuMULATOR. 

The accumulator invented by Mr. G. R. Blot is 
of the Planté type, that is, it is formed from me- 
tallic lead, and is not pasted with oxides. Two 
lead ribbons are taken, each 3, in. thick; one is 
corrugated longitudinally, while the other is either 
corrugated crosswise or is embossed. These two 
ribbons are then laid together and wound into 
a hank, much in the same form as tape is wound in 
for sale. In the centre of the hank is a lead core 
or ‘‘shuttle,” which is burned to all the layers of 
the ribbon, putting them into electric contact with 
each other, and with itself. A number of these 
| hanks—four or six—are fixed in an open lead frame 
by burning the shuttles to the top bar of the frame, 
and such a frame constitutes one plate of a cell. 
| The distinguishing feature of the Blot plate is its 
perfect elasticity. The ribbons, owing to the cor- 
rugation and embossing, only touch each other at 
points, and are everywhere free to expand and con- 
tract. They can increase lengthwise or sideways, 
or take any form they please without interfering 
with each other. In consequence of their tenuity, 
the surface they expose is very large, being one- 
| third of a square metre per kilogramme of weight. 
The storage capacity is therefore great, and the rate 
of charge and discharge can be rapid, since buckling 
jis not to be feared. Mr. W. H. Preece wrote, in 
January, 1896, to Professor d’Arsonval in relation 
to this battery: ‘‘We have obtained 12.7 ampere- 
hours per kilogramme of plates. . . . The 
ampere-hour efticiency was 88 per cent., and 
the watt-hour efticiency 76 per cent. at the 
normal rate of discharge.” Now 12.7 ampere- 
hours would give, at 2 volts pressure, 25,400 watt- 
hours storage per metric ton of plates, or 34 elec- 
trical horse-power hours, which is a very large 
storage capacity. In a communication to the 
Société Internationale des Electriciens Mr. d’Ar- 
sonval stated that he had obtained capacities of 
from 10 to 12 ampere-hours per kilogramme. He 
|further said that he had short-circuited two cells 
for 24 hours without injuring them. Naturally 
the amount of energy to be taken from a battery 
decreases when the rate of discharge is greatly 
increased. Last Tuesday a demonstration of this 
battery was given at the hotel by Mr. H. Tyrer 
Cheswright, and a battery containing 6 kilogrammes 
of lead (13.2 Ib.) was charged with a current of 80 
amperes for 15 minutes, and then discharged. If 
such a rate can be maintained in practice, this 
battery should be of great service for the propul- 
sion of motor cars, since in these very heavy dis- 
charges are required at starting, especially on an 
incline. 











Foreign Parents AND TRADE Marks IN JAPAN. 

Referring to our note on the ‘“ Protection of 
British Patents and Trade Marks in Japan” in 
a recent issue (see page 22 ante), it has been 
oflicially notified that foreigners are now able 
to claim the protection of Japanese law respect- 
ing patents and trade marks, and British agents 
are, it appears, now prepared to secure patents 
and trade marks in Japan for their clients. 
The Department of Agriculture and Commerce has 
issued the following ordinance on the subject : 
Article I.—If any person residing abroad desire to 
apply for a patent of any invention, or for registra- 
tion of a trade mark or design, or toprefer a claim in 
connection with the same, he must appoint a deputy, 
| duly furnished with power of attorney, residing 
|in Japan. Article II.—A foreigner forwarding an 
| application or claim in connection with patents, 
| trade marks, or designs, must append a certificate 
of nationality. Article III.—Applications, speci- 
fications, claims, or any other documents or com- 
munications addressed to the Patents Office, must 
be written in Japanese. Article I1V.—Whenever 
}a power of attorney, certificate of nationality, or 
any other document is written in a foreign lan- 
guage, a translation must be range These 
| rules have been enacted primarily to facilitate 








transactions of the nature referred to on the part of 
Japanese subjects residing abroad, but their pro- 
visions will, of course, have equal force in 
the case of foreigners who apply for patents, 
registration of trade marks, and so _ forth. 
It appears that Japanese residing in foreign 
countries have hitherto been in the habit of in- 
vesting their attorneys in Japan with the character 
of inventors for the = of taking out patents 
or registering trade marks, and much inconvenience 
has resulted to the Patents Office no less than to 
the applicants themselves. The attention of ap- 
plicants is specially directed to the fact that all 
fees must be paid to the Patents Office, not in coin 
or bank-notes, but in registration stamps, which 
have to be duly cancelled by the seal or sig- 
nature of the applicant. The Patents Office 
is strictly forbidden to receive any fee in cash, 
and consequently, should cash accompany an 
application, it must of necessity be returned, 
and needless delay and trouble be caused. 
Already a considerable number of patent agencies 
have been started in Japan, and as they are con- 
ducted by persons who combine a legal and a scien- 
tific training, they are likely to be found efficient 
for carrying on the work for which they are in- 
tended. After all, however, trustworthiness and 
honesty are the most essential requisites in those 
who carry on such agencies, and it would be well 
that British inventors should obtain references 
from some one on the spot before intrusting their 
inventions to any agent. 


LAUNCHES AND TRIAL TRIPS. 

THE new U.S. composite gunboat Annapolis, built at 
the Crescent Shipyard at Elizabethport, N.J., was 
launched on December 23. The Annapolis is one of the 
six composite gunboats authorised by Act of Congress, 
July 14, 1895, and is the fourth of these to be launched, the 
others being the Vicksburg, Newport, and Marietta. The 
Annapolis is barquentine-rigged, having only one screw. 
She is intended for patrol duty on stations where a little 
craft of good enol can be depended upon for instant 
service. The lower part of the hull of the Annapolis is of 
wood, sheathed with copper ; the upper part is of steel, as 
is also the frame. The deck is bound with light steel. 
She has a sail area of 11,500 square feet. Her length over 
all is 200 ft., and between perpendiculars 168 ft. The 
mean draught is 12 ft. Her engines are of the vertical, 
direct-action, triple-expansion type, capable of developing 
800 horse-power, and make 150 revolutions of the single 
screw a minute. Her contract speed is 12 knots. The 
Annapolis has a very effective armament. Her main 
battery consists of six 4-in. rapid-fire guns, and the second 
battery of four 6-pounder and two 1-pounder rapid-fire 
guns. Of the main battery, one of the 4-in. guns is placed 
forward, one aft, and one on either side, amidships, and 
the 1-pounders on each side aft. The new gunboat will 
have a complement of nine officers, 10 marines, and 125 
seamen. 





On Monday, the 4th inst., there was launched from the 
yard of the Tyne Iron Ship Building Company, Limited, 
of Willington-Quay-on-Tyne, a steel screw steamer of 
the following dimensions, viz.: Length, 365 ft. ; breadth, 
47 ft. ; depth, 29 ft. 9in. The engines, which are to be 
supplied by the North-Eastern Marine Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 27 in., 43 in., and 72 in. in diameter by 45 in. 
stroke, and working at a pressure of 170 lb. On leaving 
the ways the vessel was named the Fitzclarence. 





H.M.S. Quail made, on the 4th inst., a very successful 
official full-speed trial after being fitted with somewhat 
slightly modified propellers. The speed realised on the 
six runs on the mile at Skelmorlie was as follows : 


Steam. Time. Speed. 

Ib. min. sec. knots. 

Ist mile ... on 1 58 30.51 

2nd ,, ... . 920 2 Oo 30.00 

re ... 203 1 574 30.64 
DORE ye hcas .. 204 2 29.51 . 

. SR ... 200 1 59 30.26 

6th ,, 205 2 0 30.00 


Themeanspeed was 30.09knots. The trial wascontinued for 
the stipulated three hours, the speed obtained being 30.12 
knots. Subsequently the vessel completed her steering 
and circle trials satisfactorily, and returned to the Albert 
Harbour. The Admiralty were represented by Messrs. 
Welch and Ball for their Constructive Department, and 
Mr. A. R. Emdin for the Engineering Branch. The re- 
presentatives from Devonport Dockyard were Messrs. 
Gregory and Deacon, and Messrs. Laird Brothers, of Bir- 
kenhead, were represented by Mr. R. Ratsey Bevis, Jun. 





Messrs. Cumming and Ellis, Inverkeithing, launched, 
on the 7th inst., a handsomely modelled steel screw 
steamer of the following dimensions: Length, 165 ft. ; 
breadth, 25 ft.; depth, 12ft. 6 in. ; into which will be 
fitted engines by Messrs. John Cran and Co., of Leith. 
and from which a loaded speed of 10 knots is expected, 
The vessel is named Marguerite Depeaux, and has been 
built to the order of M. Depeaux, Rouen. 
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INDUSTRIAL NOTES. 


DurtNc the past week the National Federation of 
Miners have been in conference at Leicester. Our coal 
supply is so essential an element in all kinds of indus- 
trial enterprise, that the doings of those who work the 
mines are of supreme interest to the country. The 
federation represents, now that Durham has joined it, 
nearly the whole of our vast coal-producing area, 
Northumberland, South Wales, and a part of Stafford- 
shire excepted. The conference was attended by 54 
delegates, representing 326,214 members, exclusive uf 
Durham, the latter not being represented on this occa- 
sion because, presumably, the formal vote of accept- 
ing Durham as part of the federation had not been 
passed before the congress had assembled. The pro- 
ceedings of the conference were partly private, and 
partly open to the Press; the matters discussed in 
private being ‘‘ communicated ” in so far as the deci- 
sions pases at were concerned. The subjects dis- 
cussed were of wide significance, some being more or 
less political, some socialistic, and others purely indus- 
trial from the trade union —— The chief 
interest respecting the political and socialistic ques- 
tions centred in the debate on the nationalisation of 
the means of production, and singularly enough the 
most advanced proposal in this direction came from 
the Scottish Federation. It seems almost strange that 
the workmen of Scotland should propose anything so 
advanced. Yet their proposal was ‘‘that the instru- 
ments of wealth production should be owned and con- 
trolled by the State for the Lae a The Lancashire 
Federation did not go quite so far, for they only in- 
cluded the land, minerals, and railways of the country. 
Cleveland only asked that land and minerals should be 
nationalised. After a prolonged debate the proposal 
of the Scottish Federation was negatived, as was also 
that of the Cleveland miners. The resolution finally 
adopted included ‘the nationalisation of land, mines, 
mining royalties, and railways.” Then, singularly 
enough, a proposal of the Yorkshire Federation was 
added that all their efforts should be on trade union 
lines, and not on socialistic lines. It remains to be 
seen how the two proposals can be amalgamated and be 
carried out. In any case the matter is rather political 
and socialistic than industrial; legislative, not adminis- 
trative. 

The conference adopted almost without debate a 
resolution in favour of the Eight Hours’ Bill for 
miners, but no reference was made to a general Eight 
Hours’ Bill, except, perhaps, inferentially by the pre- 
sident in his opening speech. Mr. Pickard urged that 
to denounce the proposal because it would interfere 
with adult men would practically tie up all legislation. 
Of course that is so, but the objections to legislation 
for the purpose of fixing the hours of men go beyond 
that. Another reason urged for the resolution was 
that all are agreed that eight hours in the mine are 
long enough. Granted; but the Yorkshire resolution 
in favour of trade union lines comes in here. Legis- 
lative regulation of the hours of labour has, of late 
years, been for the purposes of safety to life and limb, 
or for the preservation of health and the morals of the 
young, not for the mere sake of regulating the hours 
of labour. But the miners seem bent upon it. Another 
question of supreme importance to miners, and of vast 
importance to many other workpeople, is employers’ 
liability, not so much for the compensation in case of 
injury, as with the view of insuring safety by using all 
the care and precautions necessary to that end. The 
conference decided generally in favour of Mr. As- 
quith’s Bill, as containing the soundest proposals for 
all the purposes named. One other subject discussed 
was of far-reaching importance, namely, the determi- 
nation to keep up the minimum wage to the 40 per 
cent. level, and to bring up to that level the lower- 
paid districts. Some of the proceedings when this 
matter was under discussion were in private, so that 
whether the advance spoken of had reference only to 
the districts below 40 per cent. does not appear. A good 
deal of discussion took place with respect to the Mines 
Amendment Bill, some progress with which is ex- 
pected in the next session of Parliament. It does 
not appear that proposals were adopted which may 
lead to any dislocation of the mining industry, and it 
must be remembered that in South Wales, in Stafford- 
shire, and in some other districts, the rates of wages 
are still regulated by a sliding scale. So far there 
seem to be no grounds for anxiety by reason of any 
abrupt action on the part of the Miners’ National 
Federation. 





The monthly report of the Ironfounders says : ‘‘ The 
year 1896 was one of great prosperity, and we have 
entered upon the year 1897 with good trade, and the 
prospects are cheerfully hopeful.” It goes on to say, 
** We again expect you to be frugal in your habits, 
and to make the most of your opportunities.” Refer- 
ence is made to the advance in wages movement in 
1896, in which Belfast took the lead, having secured 
no less than 4s. per week advance in the year in three 
instalments. On the north-east coast, arrangements 


were made through the Conciliation Board for 5 per 





cent. in piece rates, and Is. per week on time rates 
on the first pay week in February, with a further 
advance of 6d. per week at the beginning of April. 
Ere the close of the year the men in the Horwich 
branch gained 2s, per week advance. The state of 
trade tables show that 1821 were in receipt of benefit, 
or 21 increase over the last report. The increase 
would have been far greater but for the decrease of 68 
on superannuation, and of 24 on dispute benefit. 
Under all the other heads there was an increase, thus: 
On donation 532, increase 67; sick 448, increase 12 ; 
superannuation 697, decrease 68 ; on the trade fund 
and travel 120, increase 34; on dispute 24, decrease 
24. The total cost of these benefits was 593/. 10s. 4d. 
per week, or at the rate of 83d. per member per 
week. The total number of members was 16,278, 
showing a gain of 1102 in the year. The total funds 
were 46,266. 14s. 1ld., showing a gain on the year 
of 20,0197. 10s. 8d. Although there was the in- 
crease in the number of unemployed, that fact does 
not indicate apparently any serious falling off in 
trade. In 120 places work was from very good to 
merely dull, in one instance only. In those‘ places 
15,900 were employed. In one town men were 
being discharged—Bolton—but presumably only tem- 
porarily, and in one place trade is said to be bad— 
jeirkeuhsed—but only four were on the funds. 





The report of the Amalgamated Carpenters and 
Joiners refers to the prosperous past year, the mem- 
bers being well employed in the British Isles, while 
both the numbers in the union and the funds have 
enormously increased. The total membership is now 
48,827, of whom 1114 were unemployed, 1020 on the 
sick list, and 629 were in receipt of superannuation 
allowance. The percentage out of work is extremely 
low, and especially so for the time of year. Atten- 
tion has been directed over and over again to the very 
low rate of interest upon trade union funds, one reason 
of which is that a large reserve is thought to be neces- 
sary ‘‘at call,” in the event of a great labour dispute. 
With a large reserve fund open to investment, and 
a turnover of over 100,000/. a year, the interest has 
not averaged more than a trifle over 1000/..a year. It 
has now been decided to invest a large sum, and an 
opportunity offered by Charlton Union has been taken 
advantage of to take up part of the loan at 3 per cent. 
interest ; the Engineers took 30,000/. of the total 
authorised by the Local Government Board, the Car- 
penters taking the remaining 27,500/. Thus the two 
trade unions have advanced the total amount of the 
The repayments will include capital and 
interest, extending over 30 years. The estimated in- 
terest in the 30 years will amount to 12,000/. As 
regards wages movements the men at Morecambe 
secured an advance from the beginning of the present 
month of a halfpenny per hour, together with amended 
working rules. At Sunderland a rearrangement of the 
working hours has taken place. 


entire loan. 





Nearly all the engineering establishments in the 
Lancashire districts commenced the year well sup- 
plied with orders for a long while ahead, quite 
apart from any new offers which may turn up. The 
machine-tool makers are not only full of orders, 
but an abundance of new work is constantly offering, 
the only question being as to the completion and 
delivery of the newer offers. In all the other branches 
of engineering, with the possible exception of some 
machinists, activity is well maintained, the pro- 
spects being in every way satisfactory. As an indi- 
cation of the growing volume of trade in the engineer- 
ing industries in the Manchester and Salford district, 
and its probable expansion, it appears that the leading 
establishments are being forced, as it were, outside 
the city and town boundaries in search of cheaper and 
more commodious sites on which to erect larger works 
fitted with modern appliances. One firm has just se- 
cured about four acres of land at Gorton for such 
erections. Three districts have conceded an advance 
of wages to the men without the semblance of a 
strike. The iron trade generally maintains a strong, 
firm tone. The actual business put through has not 
been very great, but there is considerable inquiry, and 
every prospect of a large weight of work. The en- 
couraging sign is that sellers are less anxious than 
buyers, the former being well sold for some time at 
least. Finished iron is firm in tone, with an upward 
tendency, but as yet the quotations remain unaltered. 
The same condition of things applies to the steel 
trades. Everywhere there are hopeful signs of a good 
spell of activity in all branches of the iron and steel 
trades, with every prospect of the lists of unemployed 
being reduced almost to zero, and especially of there 
— plenty of work for able, efficient, and willing 

ands. 





The condition of trade in the Wolverhampton district 
is most hopeful. The new year opened with brighter 
prospects for the South Staffordshire iron and _ steel 
trades than have been experienced since 1890. There 
are large uncompleted orders on the books, and good 
offers for future supplies, while stocks both of crude and 





finished material are exceedingly low. Valueshave in- 
creased by about 10s. pertonas compared with the middle 
of 1896, and there seems to be every prospect of further 
advances. The leading firms look forward to a prospe- 
rous and a busy year. The demand, both on home and 
foreign account, is exceedingly brisk in all departments. 
A further advance in prices is fully expected, especially 
as the price of fuel has gone up. The activity in the 
steel trade continues, and the recent advance in prices 
has been fully maintained. All the branches of engi- 
neering industry and of constructive work continue 
busy, and nearly all branches of the hardware trades are 
fully — As regards wages, the disposition is 
to meet demands for an advance with concessions, so 
as to avoid disputes such as will cause a cessation of 
work, 





In the Birmingham district there has been brisk in- 
quiry for all descriptions of iron, crude and finished, 
and there has been no difficulty in obtaining orders at 
current rates. But advanced rates are in anticipation 
as regards unmarked bars, while marked bars are 
fully maintained at recent rates. Sheet makers appear 
to be well off for orders, and quotations of all kinds 
are upheld. All the engineering and kindred branches 
of industry are well employed, and also the general 
local branches of hardware and similar industries. Bir- 
mingham has been almost singularly free from labour 
disputes for some time, and none of serious consequence 
seem to be threatening any branch of industry con- 
nected with the iron, steel, or other metal trades. The 
vast expansion of the cycle industry has found employ- 
ment for a large number of skilled hands who were 
capable of turning their skill into newer channels 
akin to those in which they were previously engaged. 





A very serious dispute arose in connection with the 
men employed at Walker-on-Tyne, which at one time 
threatened to end in a lock-out in the shipbuilding 
trades, probably extended not only to the whole of the 
Tyne district, but to the Wear and Tees as well. The 
dispute was between the caulkers and drillers, but 
other trades were involved, the whole number affected 
being estimated at 15,000 men. The executive of the 
Boilermakers’ and Iron Ship Builders’ Society were in 
favour of the men resuming work pending negotiations, 
but the men were somewhat unwilling todo so. Under 
these circumstances a meeting of the associated masters 
was held on Friday last to determine upon a course of 
action. A deputation from the society was admitted, 
and a long discussion ensued, with the result that the 
lock-out notices were suspended until the 19th instant 
to enable the council of the union to consult both 
sections of the members. It appears that a ballot of 
the members supported the executive in their action, 
namely, in favour of the men resuming work pending 
negotiations. After the conference, and with the 
postponement of the notices, it is expected that the 
threatened lock-out will be averted, and that the 
matters in dispute will be amicably settled. It would 
indeed be disastrous were it otherwise. The dispute 
arose over the demarcation of work, and was between 
workmen and workmen, rather than with the firm. 
The worst feature in connection with the dispute was 
that the subject had been referred to arbitration, and 
that one section—the caulkers—refused to be bound 
by the award. It is, no doubt, very disagreeable to 
be beaten in a contest, even in an arbitration case ; 
but all arbitration must be futile if one party is at 
liberty to repudiate the award. But the Boilermakers’ 
and Iron Ship Builders’ Society is a strong one, and 
its officers and council are not altogether unused to 
difficulties of this kind, and they will doubtless find a 
solution which will avert a catastrophe. 





Matters in connection with the Hamburg dockers’ 
strike remain in nearly the same condition as last 
week. One side seems to allege that work is going on 
pretty much as usual ; the other side, that the pinch 
of the strike is being felt more and more, and that the 
men will win in the long run. Money for the men is 
coming in faster, so that an increase of strike pay is 
promised. A very cautious telegram lets in a little 
side-light when it states that the reports as to loading 
and discharging vessels are not “strictly accurate.” 
Without absolutely questioning the facts as regards the 
ships, the report goes on to say that the warehouses 
are not well manned. The officials of the International 
Federation seem to be doing all they can to keep the 
spirits of the men up, but the outlook is by no means 
very favourable. The longer the strike lasts, the less 
chance is there for the men. 





The closing of the Penrhyn slate quarries is causin 
a good deal of feeling throughout the Principality, anc 
is calling forth indignant protests from all parts of the 
country. Public subscriptions are pouring in towards 
relieving the men and their families, and the trades 
are taking the matter up from a purely trade union 
faa of view. The fact that the Board of Trade have 
ailed to apply the Act of last session has caused some 
surprise, and, in some quarters, indignation. Of 
course pressure might be exercised under that Act, 
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but such action cuts both ways ; for if it is right to 
compel one side to enter into negotiations, it is right 
to compel the other. That has always been the 
difficulty. In a court of law, in cases of litigation, 
the court can refer the question to arbitration with or 
without consent ; not so in labour disputes. A refer- 
ence must be voluntary in the first instance. 

The conference of railway servants, called by the 
Amalgamated Society, held at Birmingham last week, 
was private, but sufticient was made known to show 
the nature of the deliberations, Thirty delegates were 
present from all parts of the United Kingdom, and the 
main business was the consideration of the replies of 
the several companies to the proposals of the men for 
changes in the methods of distributing labour on the 
railways, and alterations in the hours of work in cer- 
tain departments. The replies of the various com- 
panies were read and separately discussed, when the 
following was agreed to and communicated to the 
Press: ‘‘ That in the opinion of this joint committee, 
representing the whole of the goods guards, brakes- 
men, shunters, signalmen, and draymen employed on 
all the railways of the United Kingdom, the replies of 
the companies to the proposals sent out by Mr. Har- 
ford on behalf of those grades, are, with few excep- 
tions, of a most indefinite and unsatisfactory nature, 
some being to the effect that the proposals would be 
dealt with if forwarded by the company’s own men ; 
some that they should have attention; others being 
simple pac Bie: fe vectrng We, therefore, urge upon 
the seven men appointed at the previous meeting of 
the conference, as representing all lines and all grades 
of servants, to at once set their endeavours to obtain 
an interview with their respective companies’ manage- 
ment to discuss with them the proposals contained in 
Mr. Harford’s communications, reporting the same to 
Mr. Harford ; and at the same time to attend to the 
” 
The Truck Act was also discussed, and the action of 
Lord Penrhyn in closing his slate quarries, 

The enginemen and firemen on the Great Northern 
have been agitating for an advance of 6d. per day, and 
a memorial to that effect was addressed to the superin- 
tendent. In reply he stated that the company would 
concede 6d. per day for London men after a year’s 
service, but at present the company cannot accede to 
the other requests. The men, after considering the 
reply, determined to ask for an interview, the result of 
that request not being as yet known. The concession 
to men after one year’s service, formerly of five years’ 
service, is important. 





The advance of colliers’ wages in the west of 
Scotland is still going on. At a conference held last 
week it was resolved to again ask for 6d. per day 
advance, and to work only five days per week for the 
present. The conference adjourned until the 2lst 
inst., when the replies will be in, and the delegates 
will be able to reconsider the matter, and take action 
if thought to be necessary. 





The unskilled labourers in all the shipyards of the 
Tees, the Tyne, and the Wear have sent out notices 
demanding a 10 per cent. advance in wages, so that a 
little uncertainty still exists on the north-east coast, 
apart from the skilled trades. 





The plumbers’ strike in Swansea has ended in favour 
of the men, the employers having conceded 9d. per 
hour and 48 hours in winter, and 8d. per hour and 54 
howrs in summer. Work was resumed on the 7th inst. 
The wages now are 36s. per week in the winter 
months, and 39s. per week in the summer months. 





Another stoppage has taken place at the tinplate 
works, the whole of the seven works in the western 
valley of Monmouthshire being now idle, through a 
strike of about 4000 hands for the restoration of the 
list of 1874. The Abercarn works were only re- 
started about six months ago, after standing idle for 
some time. 





The engineering employers of Lancashire are forming 
a federation to deal with wages, and other labour 
questions, instead of acting separately, as many have 
done in recent disputes, 





Mopet Rattway.—Messrs. Luzas and Davies, 67, Kar- 
ringdon-road, E.C., have just completed for a gentleman 
in the north of England a working model of a railway 
about one-eighth full size, which includes stations, 
signal-boxes, signals, a tunnel, an embankment, and 
a turntable. The rails were: rolled specially, and are 
carried on chairs and sleepers in the ordinary 
way. On these rails there runs a train consisting of a 
locomotive, goods, ccal, and cattle trucks, and a brake 
van ; these being an exact representation of those used on 
the London and North-Western Railway, with the excep- 
tion of some parts of the locomotive, which had to be 
altered to suit circumstances. The line is continuous, 
so that the train may be run round and round the room 
which has been specially built for it. The space occupied 
by the arrangement is about 90 ft. by 30 ft. The railway 
and train alone cost over 20002, 





BREAKDOWNS OF STATIONARY STEAM 
ENGINES.* 
By Mr. Micuart Lonerincr, of Manchester. 
(Concluded from page 62.) 
Connecting-Rods.—The 41 cases may be subdivided as 


under : 
TABLE X.—Connecting-Rods. 


Cause or Nature of Breakage, and Number of Cases. 


Breakage of gibs or cotters for securing open-ended 
strap; at big ends 10, at little ends 6 - cee 
B. Breakages of open-ended straps; at big ends 11, at 


e 


little ends 2 oa re os “sf va fe 13 

C. Forked ends; wrought-iron rods 5, cast-iron rod 1. . 6 
D. Big end of cast-iron rods .. _ a aé ae 2 
E. Closed wrought-iron links at top ends of cast-iron rods 4 
F. Bolt in marine pattern end broken at thread .. ; 1 
+. Imperfect weld in body of wrought-iron rod .. 1 

Total breakdowns of connecting-rods . . 41 


The subdivision brings out the fact that of 41 break- 
downs, most of which were complete smashes, no less than 
29 were brought about by the failures of open-ended 
straps, or of the gibs or cotters for securing them. The 
failures were generally due to weakness. The practice 
seems to be to proportion gibs and cotters as if they could 
fail only by shearing. As a matter of fact, they generally 
fail much more like a girder, by bending ; and considered 
as uniformly loaded girders they are often far too weak. 
The opening of the straps, which always takes place to 
a greater or less extent, a tends to break off the jaws of 
the gibs. The straps in most cases gave way at the oil 
holes, or in the flat part between the cotter hole and the 
bend, not in the middle of the bend itself; and they failed 
under comparatively low calculated stresses. The cracks, 
moreover, generally commenced on the inside, where they 
could not be seen while the straps were in place. If open 
straps be used, they ought to be secured by strong bolts, 
in addition to the gibs; or by bolts alone, as in locomo- 
tives. But the better plan is to use solid ends, wherever 
possible ; and it always is possible when the crankpin is 
overhung. 

As regards the breakages of forked ends in group C, it 
may be suggested that if forked ends be used, it is ae to 
fix the centre-pin, about which the rod swings, in the 
forked end of the rod itself; and to let the rod work in 
the crosshead, instead of in the forked end of the rod: 
only in this way can equal distribution of stress upon 
the two arms of the fork be insured. 

Cylinders and Valve Chests.—In all 35 cases, divisible 
as under: 


TABLE XI.—Cylinders and Valve Chests. 
Cause or Nature of Breakage, and Number of Cases. 

A. Fracture from weakness : 
Flat surfaces in valve chests .. oe ee 9 
Cylinder covers .. ¥en os oo pe 6 
Valve chest doors - 3 

B. Cylinders broken by water e ‘ 

C. ae ¥ excessive pressure 

D. 8 ag corrosion ie 

E. Cylinder feet broken off ad 

F. Liner cracked by unequal expansion .. ra 

G. Throttle-valve casings broken by water- 
hammer action 


” 


£O CO S100 


Total breakdowns of cylinders and valve chests 35 


Of the nine fractures of flat surfaces in group A, six 
occurred in the flat surfaces of slide-valve chests or of the 
passages in connection with them ; and three in flat-sided 
passages connecting the two steam valve-boxes of Corliss 
cylinders, in which the cylinder valve boxes and passages 
were contained in a single casting. One of the Corliss 
cylinders was the condensing cylinder of a compound 
engine ; all the others were high-pressure cylinders. Of 
the cylinder covers, two belonged to condensing cylinders, 
the rest to high-pressure. All the valve-chest doors 
belonged to high-pressure cylinders. All these breakages 
may be ascribed to weakness, that is, inability to bear 
the ordinary working pressures and stresses induced by 
unequal expansion of the different parts ; and besides the 
fractures mentioned in Table XI., there were a consider- 
able number due to this same cause, which were not of 
sufficient extent to be classed as breakdowns. To cast 
large cylinders in one piece with their valve chests and 
passages is, in the writer’s opinion, entirely wrong, unless 
it be important to keep down weight. 

The next group, B, contains breakages from water. In 
one instance the cylinder had safety valves ; in the others 


there were none. Safety valves are no doubt a safeguard ; 


but they are far from sufficient to avert disaster, if large 
quantities of water get into a cylinder. An air valve on 
the condenser or exhaust pipe, connected with the stop- 
valve, and a separator or well-pipe, as described pre- 
viously, are the proper preventives. 

Of the three A sag C, from excessive pressure, all 
of which occurred in the low-pressure cylinders of com- 

yund engines, one was due to deliberate overloading 

uring the repairs of another engine ; the other two were 
the results of accidents. In both of the latter the slide 
valve of the low-pressure cylinder had stuck fast at the 
middle of its travel, owing to the eccentric having slipped, 
and had blocked the ports into the cylinder. The engine 
had been kept running by the high-pressure cylinder and 
a heavy rope drum; and the steam having no outlet had 
accumulated in the low-pressure valve chest till the latter 
burst. Other similar accidents have occurred. All prove 
the necessity of having a large safety valve on the pipe 
between the high and low pressure cylinders of every 
compound engine. 

Of the remaining instances it need only be said that the 





* Paper read before the Institution of Mechanical En- 
gineers: 





cylinder feet in group E were broken by excessive com- 
pression, weakness, or tightening the holding-down bolts. 

Parallel Motions.—Of the 35 breakages, 25 were break- 
ages of eye-shafts, through weakness and abrupt change 
of section from square to round; six were breakages of 
radius-rods ; and four of radius-rod brackets. One of 
these last brought the whole engine to the ground; the 
other cases had no serious consequences. Eye-shafts 
should be made much stronger than they usually are ; but 
it is not worth while saying much about them, as it is not 
likely that many more will be made, except to replace 
breakages. 

Governors and Governor Gear.—In all 28 cases, of which 
several led to racing, with disastrous consequences. They 
may be divided thus : 

TABLE XII.—Governors and Governor Gear. 
Cause or Nature of Breakage, and Number of Cases. 
A. Governors broken : arms 5, pins and bolts 4, spindles 
8, leverl1 .. a io a +s Me nas 13 
B. Driving gear broken: spur and bevel wheels 9, 
8. ', oe oe oe oe oe oe oe 
‘C. Connections to valve gear damaged: throttle-valve 
spindles 2, runaway gear 2 ee st aa 
Total breakdowns of governors and governor gear 28 


It is difficult to prescribe for breakages of this class. 
All that can be ror is that the governor should be driven 
from the crankshaft either by gearing or by three ropes ; 
that it and its connections should be carefully examined 
daily; and that it should have an efficient runaway 
motion attached, which will come into action not only 
when the balls rise too high, but also when they fall to the 
bottom, so that it may shut off steam in the event of the 
governor ceasing to revolve through breakage of the 
driving gear. 
Piston-Rods.—The 27 cases may be grouped as under : 
TaBLE XIII.—Piston-Rods. 
Cause or Nature of Breakage, and Number of Cases. 
Rods broken at crosshead end : 


A. Rods broken at cotter holes. . ss 15 
B. Cotters broken or loosened : 


Broken by wear or weakness 2 
+ 9y Water in cylinder 2 
Got loose and came out 2 6 
C. Screw thread stripped 1 
Rods broken at piston end : 
D. Screwed ends broken off _.. og ae 2 
E. Rod broken at cotter hole through corro- 
sion .. oe ee ~ oe oe 1 
Rods broken in body : 
F. Cause not ascertained oe aia oo 2 
Total breakdowns of piston-rods of 27 


The particulars of the 15 cases in group A are given in 
the following Table XTV., and in the figures referred to 
therein (see page 91). The cross-section annexed to each 
figure is intended to indicate the plane in which the cotter 
was driven ; when it was driven in the plane in which the 
crankpin revolved, the cotter hole is shown vertical ; when 
in the plane perpendicular to this, horizontal : 


TaBLE XIV.—Fifteen Piston-Rods Broken at Cotter Holes 
in Crosshead End. 














| 
Mm | pI 
he 25 | w $ on 
2 & s i a 2 =] P 
‘ek 3 a er Material of Rod and Remarks. 
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57 5,900 | 111 |Wrought iron. 

58 11,000 | 44 o 

59 6,600 | 117 Ne 

60 8,000 | 46 |Steel, probably Siemens-Martin. 

61 5,300 | 104 Bessemer steel. 

62 5,300 | 188 |Wrought iron. 

63 8,500 | 34 (Wrought iron. Cotter had been re- 
| | peatedly drawn and driven up owing 
| |} to trouble with piston. 

64 J 2,100 | 59 |Wrought iron. Stress only 2100 Ib. per 

{3,100 | 59 Jf {| square inch for first 59 million revo- 
| | lutions. 

65 2,600 | | Wrought iron, 

66 4,360 | .. | os 

67 6,550 | 247 * Load probably lighter in 
| early life. 

68 5,100 | 68 |Wrought iron. 

69 3,900 | 25 oe End of rod was net 

| sound, 

70 4,700 | 144  |Steel, probably Siemens-Martin. 

71 4,600 | 88} | a ¥ 


( ' 





In calculating the stresses in this Table, the weights of 
the pistons and piston-rods have been estimated, and the 
effects of their inertia allowed for. The stresses so arrived 
at are, of course, the mean stresses resulting from a uni- 
form distribution of stress over the entire cross-section 
of the rod. Moreover, they do not include the stresses 
produced by driving the cotters. Looking at the low in- 
tensities of the breaking stresses thus calculated, it be- 
comes evident, either that the stresses produced by driving 
the cotter were very great, or else that the distribution of 
stress was very unequal. The majority of these rods the 
author has little doubt were broken by aes emperety 
fitted cotters: he has already explained his views with 
respect to these dangerous articles. As regards the shape 
of the rod ends in which the cotter holes are bored; in 
factory engines, where weight is of little consequence, 
piston-rods are always reduced at the end that enters the 
crosshead. The reduction is generally made abruptly, as 
shown in Fig. 71; and until recently the end of the rod 
was generally tapered, and the crosshead drawn up by the 
cotter against the shoulder or taper. The abrupt ~— 
of section is a source of weakness, especially in steel. The 
author has in his possession a fine example of the effect of 
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a shoulder barely ;4; in. deep on a steel rod, which gave | and the ends of the guides ; and one by the end of the 
way at the change of section as cleanly as if it had been | crosshead arm coming in contact with the rod of a dis- 


cut across. Also, it is wrong to cotter against a shoulder | 


or taper, because the rod end being free may be wedged 
off if the cotter be driven hard enough. The best plan is 
to make the end of the rod cylindrical, to let 1t butt 
against the bottom of the crosshead or socket, and to join 
it to the body of the rod bya gentle cone. The sharp 
edge of the socket should be taken off, like the sharp edge 
of the rivet hole. When the rod passes through the cross- 
head, it is best to use a nut. What the shape of the rod 
end should then be, the author is not prepared to say, 
having had too little experience of screwed ends to become 
acquainted with their peculiarities. Probably a short 
obtuse cone, followed by a cylinder of less diameter than 
the screw, will be found to answer best. 

Piston-Rod Crossheads.—The 27 examples may be 
grouped as under ; 


used pump which had been coupled to it. 

Three of the breakages in group C started from cotter- 
holes, as shown in Fig. 87, and appear to have been caused 
by the drifting action of the coned ends of the rods, for 
the stresses due to the bending moments did not exceed 
3000eb. per square inch. Another was caused by the 
breakage of a bolt, which had secured a cap like that at 
the big end of a marine pattern connecting-rod. The re- 
mainder were fractures in the bodies of crossheads, due 
most likely to flaws in the forgings. 

Pistons.—Of the 22 breakdowns originating with pistons, 
10 were due to junk-ring or cover bolts getting loose or 
breaking ; three to rings getting thin from wear and 
breaking ; two decidedly to water in the cylinder ; and 
seven to causes not ascertained. Breakages of bolts and 


| rings can be prevented to a great extent by periodical ex- 
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TABLE X V.—Piston-Rod Crossheads. 
Cause or Nature of Breakage, and Number of Cases. 
A. Weakness, or wear and tear : 


Arms of crosshead broken .. be oe 9 

Centres broken in sockets .. ie .P 6 15 
B. Accidents . . 4 
C. Sundry causes 8 


iw] 


Total breakdowns of piston-rod crossheads 

As regards the first group A, it is not easy to separate 
the effects of wear and tear from those of weakness, be- 
cause of the uncertainty about the distribution of the load 
upon the two arms of the crosshead, and about the effect 
of the more or less i change of sectional area where 
the fractures occurred. The best plan seems to be to give 
the calculated stresses on the assumption of equal distri- 
bution, and to leave every one to Seow his own conclu- 
sions. These stresses are given in Table XVI., page 92, 
and the crossheads are shown in Figs. 72 to 86. 

The process of destruction, whether under a light load 
as in Fig. 83, or under a heavy load as in Fig. 78, was 
generally the same, namely, a crack commencing in beam 
engines at the top and bottom, and in horizontal engines 
at the back and front, of the weakest cross-section, and 
cocoa eating its way inwards towards the neutral axis. 

his action is clearly shown by the cracks in Fig. 78, and 
by_the cross-section appended to Fig. 83. 

In the second group B three of the breakages were 


‘ 


BEAM (Qj GUDGEON 
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eaused by oil cups or bolts falling between the slide-blocks 


















amination. They have been far less frequent since 
mineral oil came into general use asa lubricator; but they 
still occur occasionally. The only other precaution the 
author can suggest is to cover the bolt heads by a thin 
flat ring fastened to the junk ring by set screws, but it is 

uestionable whether the remedy is not as bad as the 

isease ; on this point he would be glad to hear other 
suggestions. 

M‘Naught and Main Links. —Of these 21 were 
M‘Naught links, and the remaining one was a main 
link. ost of them gave way at the bottom bend, most 
likely at the weld; for formerly links were generally 
welded, instead of being cut out of a solid slab, as is now 
the usual practice. Another fruitful cause of breakage 
was the twisting of round-backed brasses. The pillars in 
links should always be made with flat ends, and the 
brasses which they support with flat backs. Also many 
M‘Naught links, like MC Naught crossheads and beam 
centres, used to be made far too weak, probably in accord- 
ance with a rule of the same kind as the following, which 
was communicated to the writer when he first went to 
Manchester as representing the best engineering practice, 
namely, that the piston-rod should one-tenth the 
diameter of the cylinder, and the crosshead arms the 
same diameter as the piston-rod. This rule may have 
given sufficient —_ with low pressures ; but it was 
altogether inapplicable to M‘Naught cylinders and high 
boiler pressures, 


o 














Flywheels.—Of the 19 breakages of flywheels, 10 were 
breakages of arms from internal stress, bad fitting, 
or causes not ascertained; one was the fracture of a 
wrought-iron hoop shrunk upon a boss, which arose either 
from an imperfect weld or from excessive shrinkage ; and 
eight were cracks in flywheel bosses. Three of these 
cracks occurred in old single-faced bosses, to which the 
arms were secured by bolts ; the cracks extended circum- 
ferentially from bolt hole to bolt hole, and were due to 
fatigue of the metal. The remaining five cracks were 
caused by driving the keys by which the wheels 
were held; in four of these cases the fractures started 
from the corners of rectangular keyways, and in 
the fifth between the keyways. In this last instance 
the wheel was 14 ft. 91m. in diameter, with a bored 
boss secured to the shaft by two sunk keys: the wheel 
got loose, as large wheels held in this way generally do ; 
and in trying to fasten it again the boss was split. The 
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writer’s experience is that large wheels cannot be held in 
this way, but should be hung on four or more broad keys 
with plenty of substance in them, bedded upon flats on 
the shaft, and if possible driven two and two from oppo- 
site sides of the wheel. The corners of the key beds in 
the boss should be rounded. If, in spite of large bearing 
surfaces and careful fitting, wheels persist in getting loose 
—as sometimes happens when they carry a spur rim with 
double helical teeth, or when the load is liable to sudden 
changes as in rolling mills—the best plan is to fill the 
places between the keys with hard wood and steel wedges. 
A 7 so secured will not be got off without “ winged 
words,’ 

Air Pumps and Condensers.—Of these there are 13 
instances of breakdowns, divisible as under : 

TasLe X VII.—Air Pumps and Condensers. 

Cause or Nature of Breakage, and Number of Cases. 
Fractures of flat surfaces of horizontal air pumps 
Fracture of water head of surface condenser a 
Fracture of flat-sided valve chest of circulating 

pump from shock .. oe ee ee se 
Corrosion .. me re a 
Failures of holding-down bolts a ue ” 
Nozzle torn off condenser by exhaust pipe, owing 
to cylinder being lifted by water on top of 


4 
1 


MRD ObD> 
wpwr 


piston .. oe By ay a a: cA 
G. Air-pump barrel fractured without apparent cause 1 


Total breakdowns of air pumps and condensers 13 
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TABLE X VI.—Fifteen Piston-Rod Crossheads Broken 
by Weakness or Wear and Tear. 
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m6 f5,400) | 447 During this period, stress increased 

| 16,400f | from 3400 Ib. to 6400 Ib. per square 
| inch. Crosshead possibly may have 
| made 234 million double strokes ; 
| | | but if so, the load upon it is un- 

| known. 

73 } {Sino} | 148 = After engine had made 148 revolutions 

, (8,500f | 55} the pressure was raised. 

74 { $000 } | 88} Increase of stress was partly due to in- 
| 183,000 | crease of load, and partly to vertical* 
| | diameter of journal being reduced by 
} wear from 2 in. to 1,% in. 

7 | J 8,800) 73 Increase of stress due to gradual in- 

| 111,800 f ' crease of load. 

76 1s'e00} 288 Load was very variable. 

77 6,960 | 644 Engine had made 281 million revolu- 
| lutions altogether, but load during 
| first 2164 millions is unknown. 

Inertia of piston and piston-rod is 
— into account in calculating 
oad. 

ng { 8°00} 764 Increase of stress due to gradual in- 

i 16,750 ‘ crease of load; capital example of 


fatigue. 


m9 | § 14,300 96 \ Engine had made altogether 166 mil- 

‘ia (19,100 70 J lion revolutions, but during first 96 
millions the stresses were less. 

80 5,400 

81 17,160 49 Mean piston speed was 730 ft. per 
minute. Stress unmodified by inertia 
would have been 12,300 Ib. per square 
inch. 

82 7,960 24 + ‘/Mean piston speed, 803 ft. per minute. 
Stress unmodified by inertia would 
have been 12,309 Ib. per square inch. 

83 4,700 

84 f 5,000 \ 155 Breakage of arm which drove air pump. 

| 10,000 § “3 Lower stress corresponds to pressure 
of 10 lb. per square inch upon air 
pump bucket ; higher to pressure of 
20 Ib. 
85 { 5,100) Gradually increasing stress. Engine 
{ 6,200 f made in 1839, but load in early life 
unknown. 
86 10,400 


* It was a beam engine. 


The large flat surfaces which so often disfigure horizontal 
air pumps should be abolished, specially when the speed 
of the : at zer is high, or when the overflow pipe from the 
cabal is eo and discharges above the level of the 
pump. Often the plungers of horizontal air pumps, and 
sometimes those of circulating pumps, move faster than 
the water can follow them ; and then there is shock, which 
tells upon the weak fiat surfaces. Sometimes overflow 
pipes get filled up, and the pressure required to force the 
water through them becomes excessive. To prevent this 
the hotwell should be provided with a safety valve in the 
shape of a vertical pipe having anopen top. With regard 
to ordinary vertical single-acting air pumps and con- 
densers, all that can be suggested is to set them in dry, 
accessible, and well-lighted places. 

Cranks.—Of the 12 cranks which broke, 11 were of cast 
iron and one of wrought iron. This last broke across the 
arm, just below the eye for the crankpin : it had evidently 
been cracked for some time. The stress due to the pres- 
sure on the piston, without correction for inertia, was 
6130 lb, per square inch, and the number of revolutions 
made was 664 millions. Of cast-iron cranks, one was 
certainly broken by water in the cylinder, The others 
when broken proved to have been partly cracked for some 
time: four of them failed by fractures starting from 
sharp corners of keyways or cotter holes ; and six without 
any apparent cause, four in the boss and two in the arm. 
Doubtless these and other like breakages were due in part 
to stresses set up in cooling, and to shrinkage: but whether 
they were so or not, it is quite clear that the substitution 
of wrought-iron for cast-iron cranks would practically 
prevent one class of breakdowns. If cast-iron cranks be 
used, square-cornered keyways should not be allowed. 

Gudgeons in Beams.—Of the 12 broken gudgeons, five 
of wrought iron or steel were M‘Naught gudgeons ; three 
of wrought iron and one of cast iron were main gudgeons; 
one of wrought iron was a gudgeon at the piston-rod end 
of a beam ; and one also of wrought iron was an air-pump 
gudgeon. The twelfth was not really a gudgeon, but was 
one of a pair of cast-iron saddles, with bearings for 
M‘Naught links, bolted upon the beams in place of 
M‘Naught gudgeons, for which latter the beams were not 
prepared. All the five M‘Naught gudgeons broke inside 
the beams at the end of the bearing su face, as shown in 
Fig. 88, which represents one of them. They were, 
moreover weak, or held in weak bosses on the beams. In 
the instance illustrated in Fig. 88 the boss was weak, 
and it was with a view to strengthen it that the wrought- 
iron hoops shown in the sketch had been shrunk on. The 
boss or gudgeon, however, sprung under the load, and the 
gudgeon could not be held tight. Assuming the load to 
have been equally distributed upon the two bearings, the 
strain at the inner end of each would have been 7900 Ib. 
per square inch : while, if the leverage be measured from 
the middle of the bearing to the fracture, the strain would 
be 16,000 Ib. per square inch. The life of the gudgeon 
corresponded to 136 million revolutions of the engine. It 


is not clear why M‘Naught gudgeons should generally 
break in this particular place. Reverting to the sugges- 
tion previously made, that consideration should be given to 
what might be expected to happen if the parts were made of 








some very extensible material like india-rubber, it will be 
seen from Fig. 89 that under stress the gudgeon if loose 
would bend, and would bear alternately at a and 6 and at 
a’ and b’. The sharp edge of the bearing surface in the 
beam at ) might then act as a file, and start a skin crack 
in the gudgeon, which would gradually eat its way through 
the latter. If so the remedy is to make those parts of the 

dgeon which are gripped by the beam about fin. larger 
in diameter than the rest. ; 

Of the other six gudgeons, four of wrought iron broke 
at abrupt changes of section, and two without any appa- 
rent cause. The cast-iron saddle broke from weakness, 
the stress upon it having gradually risen to 11,000 lb. per 
square inch; the number of revolutions made by the 
engine is believed to have been 294 millions. 

Crankpins.—Of the 11 crankpins which broke, two 
were of Whitworth fluid-compressed steel, one of Siemens 
steel, one of Bessemer steel, and six of wrought iron. 
The resulting damage was considerable. The life of both 
the Whitworth pins was short. One of them broke at 
the junction of the neck or journal with the shank, as 
shown in Fig. 90, after having made 13 million revolu- 
tions. The shank upon which the crank was shrunk was 
slightly tapered, the smaller end ar next the journal. 
At the junction there was a small fillet of } in. radius. 
The maximum stress at the fracture was about 12,000 Ib. 
per square inch. The surface of the fracture was, as 
usual, convex on the journal, and concave in the crank. 
The cause of the breakage was not ascertained. The 
second Whitworth pin, shown in Fig. 91, is more in- 
structive. The journal or neck was 7 in., and the shank 
7,5; in. in diameter. The latter was 8 in. longer than the 
hole in the crank, and projected @ in. from the face of the 
crank. Upon the projecting part was shrunk a ring 8 in. 
thick and 1 in. wide, to fill up the space between the face 
of the crank and the connecting-rod brasses. The pin 
broke between the ring and the face of the crank. The 
stress due to the steam pressure, reduced by the inertia 
of the moving parts, was about 8600 lb. per square inch ; 
yet the life of the pin was only 6,000,000 revolutions. In 
the writer’s opinion the fracture was caused by the skin 
of the shank having been sheared by the grip of the crank 
contracting upon it; the skin being once damaged, the 
extension of the crack would be only a matter of time. 
The same action is seen in gudgeons or centres shrunk 
into crossheads. Wherever a pin or centre is secured by 
shrinkage, it is advisable that the part within the con- 
tracting metal should be of larger diameter than the part 
outside, as shown in Fig. 101. This is particularly im- 
portant when the material is steel. 

The remaining instances represented in Figs. 92 to 100 
also teach a lesson. In each the pin was formed with a 
collar between the shank and the journal; with the two 
exceptions shown in Figs. 96 and 97, the shank was of the 
same or less diameter than the journal, and the pin was 
put in from the face of the crank, and secured either by a 
nut (Fig. 92), or by a cotter (Fig. 96), or by riveting at 
the back (Fig. 93). All these either broke inside the 
crank or got loose, breaking the screw thread or the rivet- 
ing. The pins represented in Figs. 92 and 93 did not 
themselves actually break, but their fastenings—the screw 
and nut in Fig. 92 and the riveting at the back of the 
crank in Fig. 93—gave way, and allowed the pins to get 
loose, thus necessitating their replacement. eS both in- 
stances the engines were stopped before the pins had come 

uite out of the cranks. In the remaining seven instances, 
Figs. 94 to 100, the pins broke in two, and serious damage 
resulted. The stresses under which the failures occurred, 
and the number of revolutions made by the engines pre- 
vious to the breakdowns, are given in Table XVIIL. ; 
the stresses are corrected approximately for inertia, but 
do not include the shearing stresses, which, however, 
are small. 


TABLE X VIIT.—Seven Crankpins Broken Inside Eye 
of Crank. 








) Stress per Square 

& 

j eae) tulsa 
S | At Inner At | tons. . ‘ 
E | Endof [Section of 

z | Journal. | Fracture. 

Ib, | tb. 

94 6,300 | 14,600 | 164 Bessemer steel. 

95 6,370 11,200 | 200? Wrought iron. 

96 | 5,000 8,800 | 88 a . 

97 8,190 16,400 | - ” ” 

98 8,580 10,470 | 223 Siemens steel. 

99 9,650 17,300 87 Wrought iron. 
100 10,200 16,600 8 ” ” 





Pins held in this way are not secure; they get slack, 
and wear away the bearing surface next the face ot 
the crank. Thus the point of support is thrown back, 
and the leverage at which the pressure acts is in- 
creased, till the strain becomes too great for the strength 
of the material. That no less than nine out of 11 broken 
crankpins should have been so held is strong evidence 
against the method, especially when it is added that the 
number of crankpins so held is insignificant, at least 
among the classes of engines the writer has to deal with. 
Crankpins should be made as shown in Fig. 101, and 
should be forced into the cranks by hydraulic pressure, or 
the cranks should be shrunk upon them. 

Beams.—There were only six instances of broken beams, 
all of cast iron, In four of them the beam broke in two 
between the piston-rod end and the main centre, owing in 
one case certainly, and in the others probably, to water in 
the cylinder. In the fifth case, one of the bosses for the 
M‘Naught gudgeons was broken off through weakness. 





The loads on M‘Naught gudgeons are usually heavy in 





proportion to the general dimensions of beam engines, 
owing to the short strokes of M‘Naught pistons and the 
consequent large diameters of M‘Naught cylinders ; and 
the bosses on the beams are frequently far too weak, as in 
Fig. 102. In such cases it is better to cut them off 
entirely, and to fix the gudgeons as shown in Fig. 103. 
he sixth breakage is interesting, use it seems to 
have resulted simply from fatigue or gradual deteriora- 
tion of the beam, which, like the five preceding, was of 
cast iron, The engine was made in 1847 as one of a pair 
of condensing engines ; and, as far as could be ascertained, 
it worked in this way till 1872, when the cylinder was 
replaced by a smaller one with Corliss valves: and with 
an increased boiler pressure this single engine was set to 
drive the whole of the load previously driven by the pair. 
It worked in this way till 1880, when the other engine 
was again coupled up, and the pair worked compound. 
In 1892 some slight fine cracks were noticed near the 
middle of the beam, in the flange and also in the web. 
About three months later the cracks in the web had 
become well developed, the top flange was found to be 
cracked entirely across, and the bottom flange about half- 
way through; in fact, the beam was on the point of 
giving way. So far as is known there had been no ab- 
normal stress or shock to cause the cracks. The strain 
previous to 1872 is not known; probably it was between 
1} and 2 tons per square inch ; up to this date the engine 
made about 130 million revolutions. From 1872 to 1880 
the strain was increased to about 25 tons per square inch ; 
during this period the engine ran 41 million revolutions. 
Since 1880 the strain has been about 2 tons per square 
inch, and the engine has made 625 million revolutions. 
In calculating the strains the inertia of the parts has been 
neglected, and the beam treated as a girder of I-section, 
neglecting the boss for the main centre and the rib and 
mouldings which run along the web. On the other hand, 
the weights of the piston and the connecting-rod hanging 
on the ends have not been considered. It is, therefore, 
robable that the foregoing figures are not materially dif- 
canes from the facts. If so, the strains were not exces- 
sive as compared with general practice. According to 
calculation cast-iron beams are generally strained to be- 
tween 4000 lb. and 5000 lb. per square inch, and many are 
strained to about 7000 Ib. ; but “the latter the writer con- 
siders is too much. This instance then seems to be purely 
one of fatigue of material. 

Slide-Bars.—Of the five breakages it is only necessary 
to say that four were top slide-bars and one a bottom bar; 
and that, except in one case where the cause was not 
ascertained, the breakage was the result of heating, or at 
all events occurred simultaneously with heating. 

Ropes.—Only three cases of damage from belts or ropes 
are recorded. The breakage of a rope sometimes causes 
considerable damage by pulling down shafting and fixings, 
and it is highly desirable that precautions should be taken 
to prevent such accidents. The simplest apparatus is a 
lathe wire or shield, stretched across the breast of the 
rope drum just clear of the ropes, so that any broken 
strand unwrapping — it, and by a suitable 
arrangement, such as liberating a trigger and freeing a 
weight, may close the runaway valve and stop the engine. 
It is well also to have a bell hung upon the apparatus, to 
warn the engineman of approaching danger. 











Inpian Rattway Construction.—The Indian Govern- 
ment , Proposes to expend 9,000,0007. in railway con- 
struction during the next three years. 


Huti.—A scheme of the North-Eastern Railway Com- 
pany for the improvement of its Hull dock estate is just 
now a topic of discussion in Hull circles, in consequence 
of the publication of a letter from Mr. C. H. Wilson, 
M.P., in which that gentleman again advocates the 
amalgamation of the Hull and Barnsley with the North- 
Eastern as the only solution of the difficulty. An impres- 
sion prevails that this letter is inspired, but whether this 
is the case or not, local feeling is unmistakably against 
anything of the kind. 





Our Raits ABRoAD.—The past year was a hopeful and 
rogressive period in the history of. the export rail trade. 
he whole dinaente for 1896 were 581,802 tons, as com- 

pared with 374,313 tons in 1895 and 331,850 tons for 1894. 
An explanation of the largely augmented exports made 
for 1896 is found in very considerably inc shipments 
to the Argentine Republic, British South Africa, British 
India, and Australasia. The exports to Argentina last 
year were 86,829 tons, as compared with 26,043 tons in 
1895 and 8775 tons in 1894; to British India, 247,768 
tons, as compared with 142,887 tons in 1895 and 138,503 
tons in 1894; to British South Africa, 53,871 tons, as 
compared with 11,148 tons in 1895 and 21,205 tons in 
1894; and to Australasia, 63,872 tons, as compared with 
34,469 tons in 1895 and 34,175 tons in 1894. The revival 
of prosperity in the Argentine Republic accounts, of 
course, for the larger Argentine demand for British 
rails; and the progress of British settlement and 
British enterprise in South Africa has naturally 
involved a considerable extension of the South African 
railway system. It is not so easy to explain the 
great increase observable in the Indian demand for 
rails. Difficulties of exchange and food supply have 
failed at present to check or reduce this demand, 
but it is doubtful whether equally good results will 
be worked out in 1897. he expansion of the Aus- 
tralasian demand last year was due, no doubt, to the 
rapid development of railways in Western Australia, in 
consequence of the continued expansion of gold-mining 
ee in that colony. The Japanese demand for 
British rails also increased last year to 48,254 tons, as 
compared with 27,768 tons in 1895 and 31,473 tons in 1894. 
Brazil, again, took 26,863 tons of our rails last year, as 
compared with 26,819 tons in 1895, and 8437 tons in 1894, 
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ELECTRICAL APPARATUS. 


1574. Siemens Brothers and Co., Limited, and J. 
Nebel, London. Electricity Meters. [2 Mi7s.) January 
22, 1896.—This invention relates to a construction of a light and 
simple ter or voltmeter having but very small hysteresis 
error and little liable to be influenced by neighbouring electrical 
conductors or machines, A is a vertical coil of insulated wire 
having its end connected at Band C, or B' and C', to the con- 
ductor of the current which has to be measured. Down the hollow 
centre of the coil A is ed a rod D of non-magnetic material 
the lower end of which is guided preferably by a roller E travelling 
between two guide cheeks. The upper end of D is jointed to a 
short arm projecting from a rock spindle F on which is fixed an 
index I. The spindle F has a loaded arm G to balance the rod 
D and its attachments, and another adjustably loaded arm H as 
counterpoise to the index I. To the rod D there are attached st 
K twoor more iron wires L each of which is bent in form of a 
deep U, and has one of its limbs extending up the ¢entral hollow 
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of the coil A, and its other limb extending upwards outside the 
coil. When a current passes through the coil the wires L are 
attracted upwards, partly turning the rock spindle F, and thus 
moving the index I more or less along a graduated dial M. The 
coil A shown consists of a few convolutions of wire or rod havin 
low resistance, the instrument with such a coil a are 
as an ammeter. By substituting for the coil A a coil of high 
resistance having a large number of convolutions, the instrument 
is applicable as a voltmeter, in which case the coil should by pre- 
ference have in series with it a resistance having a small tempera- 
ture coefficient. In order to avoid injury to the delicate parts 
when the instrument is moved about, the lower part of the rod D 
is made to pass through a epring clamp N which holds it steady. 
When the instrument is to be used, the clamp is opened so as to 
free the rod by screwing up a screw P, the coned end of which 
enters a coned hole formed in the limbs of the clamp N, spreading 
them apart. (Accepted December 2, 1896). 


12,183. W. Cope, Birmingham. Conduits for Elec- 
tric Railways and Tramways. [3 Figs.) June 4, 1896.— 
The chief object of this invention is to secure a perfectly safe use 
of the conduit system of electric traction ; protected from wet, 
and while being within 2 ft. of the surface it is easy of access for 
examination and repairs though inaccessible to any person not 
employed in running carson the system. A slot rail E is pro- 
vided between the rails on which the cars are run. The slot may 
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be from } in, to 1 in. in the opening. Beneath the slot is a hollow 
Space or passage G, ch lied at the bottom, so as to carry off 
24 in. from the top of the see passag 

1. trom the top of the slot rails. This e which is to 
receive the i tor arrang t A may be constructed with 
two halves of an iron or earthenware pipe with extended sides 
(F, Fig 2), 80 as to connect with the slot rails. Or it may be con- 





passage is to be from 18 in. to 








structed as shown. In this case the passage is constructed with 
iron sides (F, Fig. 1), surrounded with concrete. Within this 
passage F, or within the pipe (F, Fig. 2), is an irregularly- 
shaped channel A of earthenware, pottery, or other suitable non- 
conducting material. This is shaped as shown in the drawing, 
with a ridge so as to convey eae on the side opposite to the 
conduit rail any surface water or other matter from the road that 
may find its way down through the open slot. This insulator 
channel is made with a square bottom, so that it may readily 
drop into the space provided for it in the concrete or other floor 
of the e. Or should iron or earthenware pipes be used, 
the bottom of the insulator channel will rest upon webs provided 
for that purpose at the joints. The insulator channel has a copper 
rail B running through it in a groove provided for that purpose 
in the bottom. Another may also be inserted at the top B, 
so that one or two currents or, alternately, either the upper or 
the lower rails may be used. A bead may be provided in the 
place of one of the rails of the same material as the channel for 
the purpose of making the wheel D run steadily. One or two 
wheels may be used grooved so as to fit the rails. The electric 
power is conveyed to the motor in the car by means of a con- 
ductor C, shaped as shown. This conductor is covered with non- 
conducting material, from the wheels to the point of contact with 
the hinery. Manholes would be placed at intervals along 
the route. Where these are made the sides of the passage will be 
so arranged as to give easy access to the insulator channel for 
any purpose that may be required. (Sealed November 10, 1896). 





GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,812. R. Haddan,|London. (H. Colberg, Barcelona, 
Spain). Apparatus for the Automatic Production of 
Acetylene Gas. [1 Fig.] October 26, 1896.—This invention 
relates to an improved apparatus for the production of acetylene 
gas by the reaction of water upon carbide of calcium, in which, 
instead of the water falling by degrees upon the carbide of calcium, 
as is the case in most of the hitherto known apparatus, it is the 
carbide of calcium which falls in small portions into the water. 
This apparatus comprises a receiver A intended to contain crushed 
carbide of calcium which is introduced through the opening B 
with a tightly-closing cover, so that no gas can escape through 
this latter opening. The bottom of the receiver A is inclined in 
the manner of a funnel, to cause the carbide of calcium to descenc. 
and leave through the circular opening in the bottom of the 
receiver, and provided with a conical valve C, which closes it very 
exactly. G is a reserved space filled with any substance which is 
a bad conductor of heat. In order that the valve C cannot be 
hindered in its operation by the accumulation of carbide of cal- 
cium upon it, a protecting cap D is so arranged that it prevents 
the carbide from falling on to the valve, and obliges the carbide 
to pass under the cap, through the free spaces, left between the 
feet, thereof by means of which the cap is connected with the 
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bottom of the receiver A. The Seeseanen operates as follows: 
Crushed carbide of calcium is placed in the receiver A, the valve C 
being closed. The receiver T filled with water is introduced into 
the box R, and the openings B and § areclosed hermetically. The 
cock U is then opened for letting all the air contained in the bell 
L to escape from the gasholder Z; the bell will sink, and as soon 
as the cross-rod O touches the ring K, through which it cannot 
pass, it will operate with the lever I, and by means of the rod H 
the valve C will be pressed downwards, compressing the spring F. 
A certain quantity of the carbide of calcium will then fall through 
this opening into the water, producing instantaneously in the box 
R acetylene gas, which rises through the tube M into the bell L 
and lifts the latter and at the same time the rod N which is fixed 
to it. When the cross-rod O has left the ring K, the spring F will 
operate upon the valve C, which will close the opening for the car- 
bide, and when the cross-rod O! presses against the ring K the 
valve C will be strongly pressed against its seat, thus securing the 
closing of the receiver A. The valve C is also provided with 
metal horns E, E, by means of which the carbide of calcium is 
moved during the operation of the valve, which prevents this 
material from sticking or agglomerating. (Accepted December 2, 


GUNS AND EXPLOSIVES. 


19,590. A.J. Boult, London. (The Bethlehem lron Com- 
pany, Bethlehem, Pa., U.S.A.) Mountings for Disap- 
pea: Guns. [9 Figs.) September 4, 1896.—Fig. 1 shows a 
gun carriage of a well-known construction, in which there is a 
centrally pivoted gun carriage A, mounted on the track Al, hav- 
ing the track wheels A’, so that the carriage can be pivotally 
turned to present the gun in any position or range in azimuth. 
Connected to this carriage are the levers B, pivoted at B!, and 
supporting at their free ends B? the trunnions of the gun OC. 
Connecting the breech portion C! of the gun to the carriage A 
are rods D, adjustable by means of the rack D1, in order that the 
gun may be aimed at any desired altitude. In this instance, 
pivotally connected to the gun carriage is a hydraulic cylinder or 
cylinders E, in which operates a plunger E', connec to the 
levers B by a crossbar E?, so that when the gun recoils, as indi- 
cated in dotted lines, the plunger is forced into the cylinder, and 
when the gun is raised to battery, the wre gd is forced outward. 
Below the carriage is a weight accumulator F, which consists of 
weights which are secured together by bolts, and supported upon 
a series of springs, mounted on a plate, connected to the plunger 
fitting the cylinder F1, This cylinder is supported on the metal 
frame F2, from which project uprights F3 on which the weights 
normally rest when the piston is down, as indicated, and there is 
a guide-piece F4, having slots in which the guide blocks Fé move. 
This weight accumulator constitutes the counterpoise of the gun 
mounting and is not carried by the carriage, but is independent 
thereof, and does not inany way interfere with the movements of 
the carriage. The hydraulic cylinder Fl, of the counterpoise is 
connected to the hydraulic cylinder E of the gun carriage by a 
pipe G, extending to the centre of the gun carriage, where it is 
connected by a universal joint with a pipe leading from the hy- 
draulic cylinder E. A curved arm A3 is connected to the track, 
and has a central opening in which is fitted a connection H, having 
a cup-sha extension in which the pipe fits. There is an elbow 
coupling H1, in which a short pipe is ted an ted to 








the hollow trunnions E# of the cylinder E. There is a complete 
hydraulic connection between the hydraulic cylinder E of the 
gun iage and the hydraulic cylinder F1 of the counterpoise, 
whatever may be the position of the carriage. In other words 
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the gun carriage may rotate upon its track so that the gun will 
point in any horizontal position and still maintain complete con- 
— , between the hydraulic cylinders. (Accepted November 


MACHINE AND OTHER TOOLS, SHAFTING &c. 


22,781. G. Giussani, S. S. Crisp, and H. Grice, 
London. Twisting Wire. [7 Figs.) November 28, 1895.— 
This invention relates to a machine for imparting a helical twist 
to metal wires or laths and cutting them into lengths, these 
twisted wires or laths being intended to be woven together to 
form a net or sheet which may be employed in fireproof con- 
struction of walls, floors, partitions, and for other purposes. The 
wire or lath A is preferably of flat rectangular section of mild 
steel. From a drum or reel it is drawn by a pair of oppositely 
revolving rollers B and pushed through the twisting tool C. This 
consists of two metal bars fitted be mee face to face, with a 

roove c of section corresponding to that of the wire or lath A cut 
in the face of one of the bars. e end of the tool being twisted, 
the internal groove c receives a corresponding helical twist. The 
opposite end of the tool is tapered, so that it can be introduced 
between the rollers B nearly up to their bite. The tool is fixed in 
the framing of the machine by a setting screw D, its twisted end 
being bound with wire, and the mouth of the groove supplied with 
lubricant from an oil vessel E. The wire or lath A being pushed 
by the rollers B through the groove of the tool C receives the 
helical twist and is conducted along a guide trough F. The cut- 
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ting of the twisted wire or laths to lengths is effected as follows : 
A wheel K caused to revolve in the direction of the arrow by gear 
connecting it to the shaft which drives the rollers B, has a crank- 
pin k fitted to slide in a slot or groove of the wheel as far as per- 
mitted by a stop kl, The crankpin k is connected by a link Saya 
one end of the beam M, to the other end of which is suspended a 
guided weight N at some height above a cutter O which rests ona 
spring P. By the side of the wheel K is fixed a curved guide k2 
which is cut away at k°, so that when the crankpin k comes to the 
part k® of the guide, the slot of the wheel being then vertical or 
nearly so, the crankpin passes rapidly up the slot, the weight N 
descending on the cutter O and causing it to sever the wire or 
lath A. e crankpin k in the next half revolution of the wheel K 
travels to the outer end of the slot or ve so as to take the 
position shown outside the guide k?, e gear connecting the 
wheel K to the rollers B can be proportioned so that the twisted 
wire or lath can be cut to any desired lengths. These lengths as 
they advance beyond the end of the trough F drop over its edge, 
part of which is cut away to form an incline over which the 
twisted lath slides, and are received on the crossbars G of a suit- 
able framing. (Accepted December 2, 1896). 


1137. P. R. Jackson and Co., Limited, and J. 8. 
Lewis, Salford, Lancaster. Bearings for the Shafts 
of Worm Gearing, &c. [2 Figs.) January 16, 1896.—A is 
the worm secured on the shaft Al ; Bis the wormwheel keyed to 
its shaft B! ; C,C are the pedestals supporting the worm-shaft ; 
and D the bearings for the wheel shaft. As shown, the standards 
supporting the rings D form a casing E for the worm and 
wormwheel, which casing is made in sections secured together by 
bolts passing through the lugs El. The pedestals C, C are pro- 
vided with cylindrical portions C' at their ends nearest to the 
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worm, and the casing E is formed to embrace the said cylindrical 
portions and to rotate thereon, as shown. By this means the 
casing with the bearings D can be rotated on the pedestals round 
the worm-shaft, so that the inclination of the wormwheel shaft 
with the herizontal can be varied to any desired extent without 
the wormwheel being put out of gear with the worm. The con- 
struction of the improved bearing for withstanding end thrust is 
shown in section in Fig. 1 applied to the worm-shaft. The said 
shaft is provided with a spherical end A? which takes a bearing in 
a hemispherical hollow in the hard steel cap F. The end of the 
bearing is closed hy a cover G screwed to the pedestal, the interior 





face of which is made convex at G!, so as .to form a seating for a 
hard steel plate H. The plate H is provided with a groove H! 
which forms with the plane or similarly grooved face of the cap F 
a ball race containing a number of hard steel balls J. The cap F 
and plate H will take a fair bearing on the surface A? and G1 
respectively, so that the pressure due to the end thrust of the 
wormwheel acting on the worm will be evenly distributed 
amongst the antifriction balls J, which, with the race, form the 
wearing surfaces. Furthermore, the cover G is capable of adjust- 
ment to take up wear either of the bearing surfaces or of the 
teeth of the worm and wheel, (Accepted November 25, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


563. J. Scott, Jarrow-on-Tyne. Multitubular 
Boilers. (6 Migs.) December 23, 1895.—The object of this in- 
vention is to cause the products of combustion to pass as uni- 
formly as possible through all the smoke tubes of a multitubular 
boiler, that is to say, to insure that practically the same quantity 
of products of combustion shall pass through the lower rows of 
tubes as through the upper rows and thereby render all the tubes 
practically equal to one another in evaporative efficiency. For 
this purpose the front or smokebox ends of the tubes are provided 
with removable draught regulating devices adapted to partly close 
such tube ends, the closing devices for the successive rows being 
of different depths, so that the tubes of one row are closed toa 
greater extent than those of the next lower row. In the example 
shown the tubes 1 of all the rows, except the lowest three rows, 
are partially closed at their outlet ends by pieces or plugs 2 of 
iron, and each of which consists, in the example shown, of a part 
tube closed at its outer end by a flange 2a. The end flanges 2a 
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of the plugs 2 of the several rows gradually decrease in depth 
from row to row in a downward direction, the lowest rows of 
tubes in this case being without closing devices. The number of 
rows or tubes without closing devices may differ in different cases 
according to the varying condition of working. In this way the 
velocity of the escaping hot gases passing through the upper 
tubes is regulated with the result that the gases are retained 
longer in contact with the heating surfaces of the combustion 
chamber or chambers and of the tubes, than would be the case 
if all the tubes were left full open, whereby there is a more perfect 
combustion and a better distribution of the hot gases, both in the 
combustion chamber or chambers, and in the tubes, thereby con- 
siderably increasing the evaporative efficiency of the boiler. The 
plugs 2 of each row are secured by their flanges 2a to a common 
var 3 in order that they may be easily and quickly removed to 
allow of the cleaning of the corresponding rows of tubes, or of 
stopping one or more tubes should the same become Uefective. 
(Accepted December 2, 1896). 

2616. W.R. Cummins, Wormit, Fifeshire. Water- 
Tube Boilers. [2 Figs.) February 5, 1896.--A is the upper 
cylindrical drum, and B the lower cylindrical drum, which are 
joined together by the water tube C. The furnace D is under- 
neath the lower drum B, and the products of combustion ng 
aie the flue E, running through the latter into the combus- 
tion chamber F formed by the space between the two drums, and 
bounded on all sides by the water tubes C. Suitable deflectors G 
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are arranged to compel the gases, after leaving the combustion 
chamber, to follow a tortuous course amongst the water tubes C. 
After passing amongst the tubes the gases are collected into the 
uptake H, whence they pass away to the funnel J. The drawing 
shows straight water tubes and flat-ended cylindrical drums. The 
tubes may, if desired, be inclined, or of curved form, and the 
ends of the drums may likewise be inclined or curved. The 
deflectors G may also be arranged in any other suitable fashion. 
‘Accepted December 2, 1896). 


VEHICLES. 


22,347. E. J. Clubbe and A. W. Souther, London. 
magines for the Propulsion of Road Carriages. 
(2 Figs.] November 22, 1895.—The engine is provided with a 
plurality of explosion cylinders A! to A®, whose pistons are 
coupled to as many cranks C! to Cé on the same shaft B, the 
number of cylinders being such that more than two impulses per 
revolution will be obtained so as to avoid the occurrence of d 
points, each piston preferably receiving only one impulse in the 
same direction during two revolutions of the crankshaft. With the 
pistons of these cylinders are combined the pistons of a corre- 
sponding number of double-acting air cylinders, three D!, D?, D® 
being pumps, and the others F!, F?, F3 motor cylinders. The 
pumps D', D2, D® serve to accumulate the reserve store of pres- 
| sure by pumping air into a receiver E with which they are con- 

morte | the power for operating them being derived either directly 
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| from the motor cylinders A! to A6, or through the wheels of the 
vehicle, for which the pumps then act as a brake in stopping or 
| running downhill. The remaining air cylinders F', F2, F? are also 
connected with the receiver of stored power and are used for 
motive purposes, either at starting the vehicle or as auxiliary 
means of propulsion when required, or when an excess of power 
| is stored in the receiver. The pumps are worked continuously 
| whilst the engine is running, the compressed air motor cylinders 
| also running continuously, so that the balance of the engine is 
always maintained. The pumps deliver compressed air through a 
| check valve e to the receiver E. The air engine cylinders F are 
supplied with compressed air through a stop valve G under con- 
trol of the driver, the cylinders being provided with distribution 
valves worked from eccentrics on the crankshaft B. (Accepted 
November 25, 1896). 





MISCELLANEOUS. 


24,499. J. P. Wallis, Leeds. Hydraulic Presses for 
Expressing Oil from Seeds, &c. [2 Figs.)| December 21, 
1895.—A is a packing press, which is provided with a spring head 
B, having open and closed portions C and Don same. The swing 
head B is fulcrumed on one of the columns of the press A, in 
such a manner that either of the portions C or D may be 
brought at will to the centre of the press A. G is the short 
hydraulic ram of the press E, which is supplied from the 
high-pressyre accumulator, and H is the long hydraulic ram 
of the packing press A, which is supplied from the low-pressure 
accumulator. K, K are press boxes for containing the seed 
to be pressed, carried by trunnions L in carriages M which 
run on the rails F. The box K is placed in position in the 
packing press A, and charges of meal from which oil is to be 



































expressed are placed in the box K through the open portion of the 
swing head B. Dividing plates are inserted in the box K between 
each charge of meal, and when the box K has been filled in this 
manner the swing head B is swung round, bringing the closed 
yortion D over the box K. On pressure being — to the ram 
{, the contents of the box K are consolidated into cakes. On 
lowering the ram and swinging the head B on its axis, the box K 
may be turned over on its trunnions L so as to bring the empty 
»ortion to the top of the case K. The open portion C of the head 
B is now again brought over the case, and the empty portion of 
the case is filled in with material in a similar manner to that 
employed in first filling the case. The carriage M is now run along 
the rails to the finishing press E, where the contents of the case 
are subjected to a high pressure for extracting the oil. (Accepted 


November 25, 1896). 
22,708. H. S. Maxim and H. Maxim, London. 
or Tubes and Apparatus 
| therefor. (8 Figs.) November 27, 1895.—This invention con- 
| sists essentially in the employment of a forming bed or mould B, 
composed of molten or liquid metal or other suitable material of 
| high specific gravity and low melting temperature, which is caused 
| to assume a tubular form by centrifugal force developed by the 
rapid rotation of a cylinder or casing A, containing the said molten 
or liquid metal or material, and upon this rotating fluid the pipes, 
tubes, or cylinders are formed or cast. The surface of the molten 
or fluid bed B is kept from becoming oxidised by the presence of 








a suitable reducing gas or gases introduced into the cylinder A. 
The substance of which the pipe or tube C is to be composed is fed 
on to this fluid bed, such substance being one that has a less 
specific gravity and preferably a higher melting temperature than 
the substance composing the fluid bed, and one that will, on cool- 
ing, harden intoa pipe or tube C, of solid form, prior to or simulta- 
neous with its exit from the revolving cylinder A. The fluid bed 
B constitutes a mould having a perfectly smooth or frictionless 
surface, on which the pipe or tube is formed and along which it 
will, simultaneously with its formation, pass or travel by centri- 
fugal force towards the exit end of the cylinder. The rotary 
cylinder A is made of steel with a charging opening @!. The metal 














of which the pipe C is to be made is contained in a crucible D 
heated by a furnace Dl, The cylinder A is kept hot by gas jets E. 
F is an annular water-cooling chamber designed to cause the ma- 
terial forming the pipe to become solidified as it travels towards 
the outlet end of the cylinder A. The finished pipe C is assisted 
in its longitudinal movement from the cylinder by the action of 
gripping rollers H'. Gis a pipe with perforations, through which 
sprays of hydrocarbon oil or other reducing agent are injected 
under pressure into the cylinder, for the purpose of cooling and 
solidifying the pipe from the inside. Lead is used for the fluid 
bed ‘epg forming pipes of iron or steel. (Accepted November 25, 
1896). 

22,493. R. Robinson, Hyde, Chester. Feed Rollers 
of Fur Blowing, &c., Machines. [5 Figs.) October 10, 
1896.—This invention consists essentially in employing square, 
triangular, or similar coarse-faced rollers, and causing such rollers 
to so revolve that the angle (or corner) of one roller shall come 
opposite to, or gear in unison with, the flat face or side of the 
other roller. Figs. 1, 2, and 3 show a set of feed rollers A, A!, of 
square cross-section, and the: relative positions they occupy in 
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three stages of their movement. The faces of the rollers are 
slightly hollowed out longitudinally for the better revolving of 
each roller, and for the better grip on the fur. Both rollers are 
geared in the ordinary way by small pinions (not shown), and are 
therefore readily adjusted to rotate in opposite directions, and in 
a manner which causes the angle of one roller to mesh with the 
face of the other as illustrated more clearly in Figs. land 2. (Ac- 
cepted November 25, 1896). 

405. J. Barr, Kilmarnock, Ayr. Sluice Valves. 
(8 Figs.] January 7, 1896.—In the case of an ordinary sluice 
valve there is employed, according to this invention, a valve-piece 
A of a wedge form, having frame-shaped bearing faces B of gun- 
metal on both sides to bear on similar faces C in the valve-box D. 
The valve-piece A is moved by means of a screw spindle E ex- 
tending out through a stuffing-box G, and having fixed on it ex- 
ternally a spurwheel H, with which there gears a pinion J on a 
spindle K carried on a bearing bracket on the valve-box D. The 
valve spindle E and the pinion spindle K are both shaped to re- 
ceive a lever key, which is applied to the pinion spindle at the final 
closing or first opening of the valve, and to the valve spindle itself 
when the valve om been eased off the faces C in the valve-box D. 














SSS 





The valve-piece A is made with horns L projecting from its sides 
and working in recesses in the valve-box D. The top and bottom 
of each horn L are rounded, the sides being vertical or at right 
angles to the axis of the pipe. Each horn L has round it an end- 
less series of antifriction rollers or balls M, which at the sides bear 
on the sides of the recess. As the valve moves, the rollers or balls 
Mroll, and at the top and bottom of each horn L pass round to 
the other side of the horn to take each other’s places in endless 
succession ; and at the sides towards which the valve may be 
pressed, they sustain the pressure whilst allowing comparatively 
easy movement. The rollers or balls M are made with axial pro- 
jections, and they fit and work in a groove in an annular guard or 
casing Q, encircling the horn L, and fixed to the valve-piece A. 
The guard or casing Q is put together in halves to facilitate the 
introduction and withdrawal of the rollers or balls M. (Accepted 
November 25, 1896). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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GLASGOW SUBWAY AND CABLE 
TRACTION. 


(Continued from page 40.) 

WE commence the publication this week of the 
details of the cable machinery by reproducing on 
the two-page plate, the elevation and plan of one of 
the main engines, with details of the cylinders and 
valves, while on this and the following pages the 
engine framing is shown, and on page 96 the valves 
and valve gear are illustrated. The cylinders of the 
main engines are 42 in. in diameter by 6 ft. stroke, 
the bodies being cast with a special mixture, twice 
melted, and containing equal parts of picked scrap, 
No. 3 Scotch pig, and cold-blast iron (Blaenavon), 


Fig. 118. 
Front View of Joint A 
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nection with an automatic knock-out gear, which 
will be referred to later. 

The pistons, which are shown on Figs. 108 and 
112, are 12 in. deep, of special iron like the cylinders, 
box section, well ribbed, but light, with liberal solid 
rubbing surface and Buckley’s packing rings of 
recent design. The stuffing-boxes have ‘‘ elastic” 
metallic packing. The glands and neck bushes are 
lined with phosphor-bronze, and oil glands are fitted 
in front of the main glands. The piston-rods are of 
Siemens-Martin steel, having, like all other shafts, 
pins, and forgings, a rather larger percentage of car- 
bon than usual, in order to secure good hard working 
surfaces. The dimensions and mode of attachment 





to the piston and crosshead are shown in Fig. 108. 
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-.16 6 C of Crank Shaft to Cof Slides-.---t- 


36 in. by 19 in., with four flat oil-grooves. The 


_connecting-rod is 16 ft. 6 in. in length, two and 


three-quarter times the length of stroke ; the dia- 
meter at the crosshead end is 8in., at the crank 
end 8} in., and in the middle 10in., the body 
being turned to a parabolic curve. The crankpin 
bearing is 13 in. by 13 in., the crosshead bearings 
(two) are 8 in. by 8in. each; the bolts at the 
crosshead end of mild Siemens steel are 3} in. in 
diameter, and at the crank end 44 in. in diameter. 

The crank (Fig. 105) is 35 in. in diameter over 
the large boss, and 25 in. over the small boss, 
the web being 114 in. deep. The depth of the 
large boss is about 134 in., the large eye being 
bossed to the front to reduce stresses, and the con- 





Fies. 116 tro 120. FRramine oF Caste Havunace ENGINE For Giascow District Suspway. 


producing a strong and very close-grained cylinder 
metal. The completed cylinders were subjected to 


| 


The rods are extended through the back cylinder 
covers, close to which are fitted strong brackets, 


a hydraulic pressure of 200 Ib. to the square inch. with phosphor-bronze half-bushes 21 in. long, to 


The -valve - chambers, it will be seen, were cast 
with the cylinder bodies, and the steam jackets are 
formed by separate liners (Fig. 108). The front 
and back covers are also jacketed, and every pro- 
vision is made for complete and automatic drainage 
of the several sections. The outer surfaces of the 


jackets and covers are thickly coated with non- | 


conducting composition, over which is fitted timber 
lagging, an air space being left between the lagging 
and the composition. The covering is finished all 
over with blue planished steel, and the corners with 
polished steel angles. Steam for the jackets is 
taken from the mains on the boiler side of the stop 
valves, which are fitted with -pilot valves to facili- 
tate opening and closing, and with hand gear and 
wheel, brought down to a convenient level. Over 


the stop-valves are butterfly throttle valves, which: 


are set full open, and only come into use in con- 


assist in bearing the weight of the piston and rod 
(Figs. 104 and 105). The tail-rod provides a means 


| of compounding the engines, but in the meantime, 





for cable driving, the advantages of the engines 
in their present form are many: they are simple 
and durable, give good results through a wide 
range of loading, while the mechanical efficiency, 
owing to the long stroke and small number of 
moving parts, is higher than for any other type of 
engine. 

The crossheads are of ~ Whitworth fluid-com- 
pressed steel of the type: now usually: em- 
ployed on high-class marine engines, with double 
gudgeons. forged in one with the’ boss; the 
piston-rod end passes through and is secured 





by a nut. The piston-rod is tapered down from 
7 in., at the rate of 1 in 12, and the screw is 64 in. | 


over the threads, The guide slipper surface is 


necting-rod no more than clears the boss. The 
large eye is bored to 194 in.-in diameter. The 
crankpin is of Whitworth steel, 13 in. by 13 in. at 
bearing, increased’ to 13} in. inthe boss. The 
shaft is of Siemens-Martin steel also high in carbon, 
the length being 13 ft. 7 in.. The diameter in the 
crank eye is 19} in., while the bearings are 19 in. 
by 32 in.; at the eccentric sheaves and governor gear 
the shaft is 20 in. in diameter ; at the flywheel boss 
22 in., tapering in the after end down tol9in. The 
reducing curves are of 1} in. radius.- The flywheel 
is 25 ft. in diameter, is built up,. about 50 tons in 
weight, and the margin of strength in dowells, 
cotters, and bolts. is very liberal, giving ample 
security when the wheel is running at the maximum 
normal speed of 55 revolutions . per minute. 
Knock-out gears prevent any further increase of 
speed. 

The engine framing is illustrated in detail by Figs. 
116 to 119. It is composed of two principal cast- 
ings, and is made exceptionally stiffand strong. The 
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forward end has a bearing on the foundation not 
only under the main pedestal, but continuously to 
a point well under the guide bars. In addition a 
strong cast-iron sole-plate placed below this part 
of the main frame, extended in front to include 
the crankpit and forward end of guide bars, pro- 
vided with a raised ledge all round, and made quite 
oil-tight, prevents the attacks of oil in this im- 
portant part of the foundations, which, it will be 
remembered, are all of concrete. Similar precau- 
tions are taken under all important pedestals, and 
extra large oil catchers are provided not only 
directly under the bearings of pedestals, but at the 
bases of their sole-plates, so that there is no excuse 








eccentric-rods, these are worked by gearing as 
shown on the elevation and plan of the main 
engines (Figs. 104 and 105). A bevel wheel 
fitted on the crankshaft drives a pinion on 
the end of the valve gear shaft; this shaft runs 
close to, and parallel with, the main frame, driving 
first the main governor, then the eccentric shaft, 
both of which are carried in a frame fixed near the 
cylinder. The second pair of bevel wheels driving 
the eccentric shaft, are similar to the first, bringing 
the speed back to that of the crankshaft, and the 
arrangement, which is now generally used for large 





of transmission by rods, at the same time permit- 






























































Fig 123 7 115 fk 2S 
ao A —_ - 
E>) 'f 
CS SS 
; o> 
4 | &/ 
==5. Eee ul eo omisecramgt A 
—h = aap} = iz at 
3942S 40 OF i & @ 
0 to Cofcrossh*tran Colo eI 
rea———4 04-5 S 
5 vai ; 
Exhaust opens 4irmun 6 "ndd::| 2 H a ~ 
an doses 22°» 2h ’addsira TIE 2 te.---- a 



























































| 














yb 
ils 3 

4 g a 
i;o ° 

L 


JeaaR 


























Fras, 121 To 127. 


for allowing the foundations to become saturated. 
The main bearings are 19 in. in diameter by 
32 in. long, the outer pedestal resting on the sole- 
plate of the main shafting. The bushes are of cast 
steel, lined with magnolia metal, made in four sec- 
tions, with double wedge adjus:ments, bearing on 
the whole outer surfaces of the side bushes. The 
oil supply is visible, and continuous by means of 
circulating pumps. 

The valves and the gear are illustrated by Figs. 121 
to 127, and that so fully that little description is 
necessary. They are of the Oorliss type, and are 
double-ported. The steam valves are on the top 
and the exhaust below, as is usual. They are 
operated by separate eccentrics to insure the best 
distribution of steam, and the exhaust begins at 
95 per cent. of the admission stroke. In view 
of the long piston stroke, and to shorten the 














CorLISs VALVES AND Dosson Trip GEAR FOR GLASGow CaBLE HAvLace ENGINE. 


‘ing the eccentrics to be reduced to moderate 
‘dimensions. In examining American engines Mr. 
| Morton was particularly struck by the perfect and 
| almost silent action of the Corliss valve gears, and 
| attention was particularly drawn to this matter in 
| his specification. The Dobson trip gear, for which 
| Messrs. Yates and Thom hold the sole license for 
England, was adopted, and with some minor im- 

rovements, gives very satisfactory results in the 
eae engines. The beauty of the performance 
is slightly marred by the apparently inevitable 
noise made by the gearing driving the eccentrics, 
'and this is the one objection to the use of valve 
gear shafts in place of long eccentric-rods. 

The Dobson gear is simple and easily maintained. 
The steam eccentric drives a well-guided sliding 
bar, at each end of which is fixed the small tripping 
frame with its detent, and the usual tripping lever, 





horizontal mill engines, takes 20 ft. from the length | 


| whose position is determined by the governor. 
| Within the tripping frame slides a square hollow 
trunk which is one with, and an extension of, the 
cylindrical trunk of the dashpot piston ; the driving 
stop is secured to the top of the square trunk. 
The detent for each end falls quietly into gear 
just before the beginning of the steaming stroke for 
that end, and the whole gear for that end is driven 
forward until the angularity of the tripping lever 
raises the detent, and the valve is closed by the 
dashpot spring. The detent faces are made very 
wide ; the depth of engagement can thus be reduced 
to 7s in., and tripping is effected with the smallest 
possible resistance. 

A ‘‘knock-out” attachment operated by the 
main governor prevents the engagement of the 
detents, entirely cutting off the steam supply and 
stopping the engine immediately the speed exceeds 
a desirable maximum ; further, lest any derange- 
ment of the main governor gear should prevent 
this knock-out gear from coming into operation, a 
second small safety governor, shown on the general 
plan and elevation of the engine, and driven quite 
independently of the main governor, brings into 
action a ‘‘ knock-out” fitted to the throttle valve 
on the main steam pipe already referred to, so that 
fair precautions are taken against racing, which 
might tend to burst the 50-ton flywheels, or to 
cause trouble on the track. 

Provision has also been made for running the 
main engines backwards. The eccentric sheaves, 
instead of being keyed up on their shaft, are 
| bolted hard up against a large collar forged solid 
| with the shaft ; on this collar double driving stops 
'are provided for steam and exhaust eccentrics. To 
|change the direction by this means, requires 
/only a few minutes’ time, but the provision may 
|be useful in the event of a block on the track. 
| Apart from this, however, the barring engines, 
| already described, are powerful enough to turn the 
| main engine machinery and cables either backward 
| or forward at a speed of two miles an hour, and can 
| be brought into use the moment the main engine 
| has been brought to rest. 

As already stated, a shaft extended from the 
main gear of the barring engine, drives a further 
train of gear engaging with an internal spur ring on 
each flywheel. By this means the main engines 
may be brought into position for starting, and the 
engine which is not in use can be easily handled 
for examination and repairs while the other is at 
work, 








(To be continued.) 





THE CHICAGO DRAINAGE CANAL. 
(Continued from page 44.) 

THE proposal to make a new outlet for the great 
| chain of lakes, or to restore what was possibly the 
original line of discharge, involved considerations 
of far more than local interest, of little less indeed 
than national importance. For the inland seas of the 
North American continent possess an incalculable 
commercial value, and anything that could affect 
their level, and general regime, might bring ruin 
upon vast districts 1000 miles away, paralyse indus- 
tries built up with prolonged iabour and at vast 
cost, and set restricted limits on the movements of 
a prodigious mercantile fleet. The question was of 
special interest to the Niagara Power Company, 
which has established such great, and is contem- 
plating yet greater, works for utilising the power 
of the Falls, and though it appeared absurd that 
any human effort could disastrously affect the 
stupendous natural power incessantly at_ work 
delivering the superfluous water of the higher lakes 
into the lower Lake Ontario, it was an obvious duty 
to ascertain, as far as possible, what effect would be 
produced by the creation of anew discharge, taking 
water by another channel from the lakes in a 
volume of 10,000 cubic feet persecond. Moreover, 
there was the scientific aspect of the problem 
that presented much fascination. In the present 
article we propose very briefly to summarise the 
results of investigations on this point made by 
the United States Corps of Engineers, and by the 
technical advisers of the Chicago Sanitary Board. 
The map, Fig. 26, gives a good idea of the chain of 
lakes, and the section, Fig. 27, taken through their 
lines of greatest depth, indicates the differences in 
their levels. Their total coast line is more than 
5000 miles in length ; their rain area and gathering 
ground for supply, exceeds 240,000 square miles. 
The volume of water they contain, if it could be 
drained off to their lowest depths, over Niagara, is 
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sufficient to maintain the present discharge over 
the Falls for a century with the actual volume, 
equivalent to the flow through a river, with a cur- 
rent of a mile an hour, one mile in width, and 40 ft. 
in depth from shore to shore. 

The remarkable difference in the lake levels is 
seen in the section, Fig. 27. Lake Superior is the 
highest, and is connected with the three lower 
lakes of the chain—Huron, Michigan, and Erie— 
by the Saulte Sainte Marie Canal, the traffic through 
which greatly exceeds that of the Suez Canal. 





about 4 per cent. of this, or 10,000 cubic feet per 
second, 

The most interesting set of investigations on the 
régime of the lakes, and especially of the Niagara 
River, were carried out in Menuien, 1891, by the 
United States Engineers Corps at the request of 
the American Society of Civil Engineers. The 
work was within the special province of that body, 
as the supreme Government exercises jurisdiction 
over all internal navigable waters, although it is 
only of recent years that restrictive measures have 





from the lakes—the outpouring of Niagara, and 
evaporation ; the former of these varies with an 
increased or diminished supply from the numerous 
feeders, and from the varying rainfall ; the latter 
depends to a large extent upon the differences in 
temperature from one year toanother. The réqime 
of the lake system is a profound problem, difficult, 
if not impossible, of solution, on account of the 
uncertainty of the actual conditions. Differences 
in level as great as 13 ft. have been recorded on the 
gauges at Buffalo, though this is regarded as a 


































































































pf "| Fe 4 | 
as | — 
ie ; = 
FS Fig. 
D N_I| O|N| olf | C\A wew |v 
lo +E ‘ ee : 
hs o { i 
! \ 
2 i 5 \ + 
LS ; a B ; 
i me 4 Q u S r. 
Be : | es 
} H F 7 \yiaja a z 
= Wha ’ x } a Pacr 2 
% a 
Sloows lw ° R Bl a | si 
es iy 4 in 7 
> e b 9 
Eee ae i. 4 
ae S ve na Ae 
z > = 10) | fe tle} 
| w Ma ees 4 i 2 rLan Ti 
ew |e o| 2h ee pen x ufo ip rae : 
4 Olwa “If my P Z ; tT. | gh 954 oboe 
y roi f Fez ts i 
| vcago ae We |Z 5 4 ~ 
SF Tot A | SP x leonpecr#euy oc eA" 
4Lteiniors | | | SZ | eed | 3 Pe 
. . i 
+ a 
lawer NA |T lo nly tele WINS YL vA Is APE 
j H | ERS 
n 2! z £ le i n > if 
LAKE SUPERIOR cama masin Fig. 27. feet 000 
= wo apaners 
Falls of Niagera 
yo 400 











wo! 


128595 


178675 





128576 
10965! 


Note -For Sections F. £.& 1, values remaining to be 


done are ong basis of new conmlrack. 















sea Lever  \=y— 





Section of Lakes on line of deepest water 


GRAPHICAL STATEMENT 


oF 
RK DONE TO JAN. |, 1896. 
AND REMAINING TO BE DONE. 


















447401 














5 
5495 
2623 





Piet geo 














>Sectionx -- Tota m 9 
| SG FB7BIS SANE 
F_ B95397. GWG GQ se § 
« Value of Work done fork in, Work remain? , 
' to Jan. t, 1895. '1805-'-to be done. 


Fic. 28. Dracram ILLustRATING THE PROGRESS OF THE CANAL Works. 


Huron and Erie are connected by the Saint Clair 
River, through which, when the navigation 1s open, 
a constant succession of traffic passes to and fro. 
The total difference in level between Erie and 
Ontario is 326 ft., of which the Falls count for 
160 ft., and the rapids above and below make up 
the rest. The volume of water flowing over Niagara 
is estimated at 265,000 cubic feet per second, and 
the maximum outfall of the Chicago Canal is to be 


been put in force for the proper maintenance of 
such channels. The Chicago Drainage Canal will, 
therefore, fall under the same control, for although 
probably many years will pass before it is used for 
navigation purposes, the abstraction of water from 
the lakes converts the scheme, which was a muni- 
cipal necessity, into an undertaking of general im- 
portance. 

Hitherto only two sources of loss have occurred 
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probable maximum, induced by exceptional con- 
ditions ; moreover, the levels vary on different 
parts of the system, and are largely dependent on 
wind storms, rainfall, and fluctuations of the baro- 
meter. However interesting, therefore, the problem 
may be from a theoretical point of view, the = 
par question to be decided was whether the 
oss of water from the lake by the new channel could, 
under the worst conditions, injuriously affect the 
shipping interests. Astotheextent of this, the United 
States engineers hold a very decided opinion ; 
they reported that if the question had not been 
raised as a consequence of the proposed construc- 
tion of the canal, no one would have been any the 
wiser or worse off, by reason of the abstraction of 
the intended maximum amount bythe canal. ‘‘A 
lake interests would have been equally oblivious to 
any injury that might follow ; in other words, the 
effects are _so obscure and illy defined as to make 
their practical detection impossible by the ordi 
commercial agencies.” The utmost depression “in 
level that could be caused by the flow through the 
new outlet was assumed by the best authorities at 
6 in. as a maximum, and that it would require at 
least two years to produce this effect. It was con- 
sidered, however, that a fall of 4 in. was more 
nearly a practical maximum, and the report of the 
engineers deals with this figure. They assert that 
it would be impossible to measure such a change in 
the lake levels, or to check the amount by a com- 
parison with the records that have been obtained 
for a century, and they advance several reasons for 
this assertion, the chief of which are as follows. The 
average difference in the height of the water at ex- 
treme seasons, that is, in the spring and autumn, is : 
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Fic. 29. Typrcat Section or CANAL IN Rock. 














Fia. 30. 


But these figures do not represent, ranges\ too 
frequent to be exceptional, and the fluctuations 
measured over longer periods are much greater, 
ranging from 4 in. to 4 ft.; such fluctuations are 
irregular, but are generally recorded in intervals of 
from five to seven years. The barometrical in- 
fluences on the lake levels are remarkable. ‘‘ A 
high barometer on Lake Michigan and a low baro- 





meter on Lake Huron can easily shift large volumes 


MetHop oF Removine Sport By INcLINEs, 


| cause.” 











The loss by evaporation is, of course, enor- 


of water through the Straits of Mackinaw, and make | mous, and varies greatly, according to the season ; 


a difference of level of 1 ft. between the two lakes, 
and there are observations indicating such a result. 
A high barometer on Lake Huron and a low one on 
Lake Erie will increase the discharge through the 
St. Clair and Detroit Rivers, and possibly the dis- 
charge of the Niagara River may be varied from this 





it is stated that the difference in loss from this cause, 
between one year and another, is far greater than 
the amount to be taken out by the canal. ‘‘ Ten 
thousand cubic feet per second would remove from 
the combined surfaces of Lakes Huron and Michi- 
gan in one year 2.97 in. of water, and this is only 
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LUHRIG PROCESS OF WASHING BITUMINOUS COAL. 
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one-half the difference in evaporation for the years 
1867 and 1868, as reported by the Lake Survey.” 
The contention that had been urged against the 
canal scheme, that navigation would suffer, and 
that as a consequence important industries would 
be interfered with, was unanimously negatived by 
a great weight of technical opinion, as will be seen 
from the following conclusions of the engineers’ 
report : 

1. That the data are insufficient to reach a con- 
clusion as to the specific effects, and the informa- 
tion available indicates limits not less than 0.2 ft., 
and not exceeding 0.4 ft., between which the final 
determination will lie. 

2. That the magnitude and character of lake 
fluctuations are such that if the effects were un- 
known from purely scientific observations, and 
measurements, and technical analysis, they would 
never be discerned or appreciated, and, in other 
words, lake phenomena are so active, and of such 
amplitude, that results relatively small are entirely 
masked. 

3. That conceding any effect that may be claimed, 
several remedies are feasible therefor, any one of 
which can be applied at a cost relatively small as 
compared to the cost of the sanitary canal of 
Chicago, and that the expense of such application 
will be a small part of the benefits which lake 





interests will ultimately derive through that work. 


& 4. That the future of lake interests, and their 
seaboard connections, will demand a radical deepen- 
ing of the shallows of connecting channels, and a 
control of lake levels, so that the interests in the 
question raised will reduce to a technical discussion 
in hydraulics. 

5. That a careful remeasurement of the outflow 
of the several lakes under all conditions is desirable 
as the only final arbiter of any lingering doubts, 
and also for the more important purpose of pro- 
jecting future works of a radical character, and 
valuing the effects thereof. 

As technical opinion was almost wholly in 
support of the contention that the lake interests 
could not suffer by the construction of the new 
outlet, and as there was no doubt that the future 
existence of Chicago depended upon the formation 
of the channel, the promoters found no great 
difficulty in obtaining the necessary legislation, and 
the Act incorporating the sanitary district, and 
intrusting to it the requisite powers, was passed by 
the Legislature of the State of Illinois in 1889 ; the 
sanitary district was organised on January 18, 
1890. The map, Fig. 21 (page 3 ante), shows the 
extent of the district ; it embodies all that part of 
the city lying to the north of Eighty-Seventh-street, 
as well as some 43 square miles outside the city 
limits, so that the area made responsible for the 
cost of the works is a very large one, and has an 
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estimated value of 2500 million dollars. These 
great interests were placed in the hands of a body 
of trustees, so far as the Act ee, them to 
levy taxes for the execution of the drainage works. 
This highly important body has an organisation 
quite independent of the municipal government of 
Chicago; its members are elected annually by 
popular vote, and its powers and privileges are 
strictly defined. .The population over which it 
holds control is nearly two millions, and the assessed 
value of the property on which taxes can be levied 
for the construction works is about 250 million 
dollars, or one-tenth of the estimated total value. 
On this amount, or on such a modification of it as 
shall be decided by the State and county assess- 
ments made from time to time, the sanitary district 
trustees can levy a rate equal to one-half of 
1 per cent. on such assessed value, for carrying 
on the works and for paying the interest on 
bonds they are empowered to issue under the 
Act. The extent of these loans is limited, how- 
ever, and must not exceed 5 per cent. of the 
total assessed value of the whole property affected ; 
nor must it, under any conditions, exceed a 
total of 15 million dollars. Acting under these 
powers of the Act, the trustees had, at the begin- 
ning of 1896, issued bonds to the extent of 12 
millions of dollars, and no doubt the whole issue 
will be made before the completion of the works. 
Two-thirds of the bonds thus issued bore interest 
at the rate of 5 per cent., and the remaining third 
were at 4} per cent.; they were redeemable at 
intervals of from one to 20 years, one-twentieth 
being called in every year. The taxes already 
referred to as being levied over the sanitary district 
are sufficient to pay theinterest on the bonds, to meet 
the necessary redemptions every year, and to provide 
the sums required to carry out the work. Assuming 
that the estimate of 29 million dollarsis not exceeded, 
and that the 15 millions of bonds are issued, it will 
be seen that the taxation has to provide 14 millions 
for the. works, the interest on the bonds, and the 
sums required for their gradual extinction during 
20 years. From this it will be realised that the 
trustees occupy a highly important and responsible 
position. The formation of the board, varying as 
it does from time to time, does not possess much 
interest for us, but the position of chief — is 
a permanent one, and has been admirably filled by 
Mr. Isham Randolph, to whom we are much in- 
debted for information. After the passing of the 
Act, no time was lost in commencing the work ; 
there was, however, much preliminary labour for 
the engineer, as well as for the other various de- 
partments of the organisation, and it was not till 
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September, 1892, that ground was first broken. 
The channel and auxiliary works were divided into 
28 sections, each about a mile in length. These 
divisions are separated into two groups ; one running 
south-west from Willow Springs towards Lockport, 
and numbered from one to fourteen inclusively ; the 
other going from Willow Springs in an easterly direc- 
tion to the city end of the canal, where it joins the 
south branch of the Chicago River at Robey-street. 
These sections are lettered from A to O. It is the 
first-named group that contains most of the rock 
excavation, the lettered sections being chiefly in 
the glacial drift. Work was commenced first on 
the sections 1 to 14, which were all let to contractors 
in July, 1892. The contracts A to F were closed 
in the winter of the same year, and in the spring 
of 1893; Sections G to M in December, 1893 ; 
N and O in May, 1894, and Section 15 in August, 
1894. The following Table gives the names of the 
contractors to whom the different sections were 
intrusted, and, although it has been largely modified 
since, it is of interest, as we shall in other articles 
consider the different methods employed by them 
in the execution of the work. The quantities and 
values of the contracts are not given, but will be 
considered later; it should be mentioned that where 
earth is spoken of in the Table, glacial drift and all 
other material, except rock, are included. 
List of First Contractors on Main Channel of the 
Sanitary District of Chicago. 


an | 
Sec- } Post Office Address. 
| 








Sen, | Material. Contractor. 

rf) Earth McMahon and Mont-| 425, N. Halsted-st., 
| gomery Co. et al. Chicago. 

N | es Hayes Bros. et al. | 32nd-street & Maple- 

wood -ave., Chi- 
| cago. 

M ” The Heidenreich Co.| 541, Rookery build- 
ing, Chicago. 

L | 7s Ditto. Ditto. 

K | ” Christie and Lowe | 543, N.Y. Life Build- 
| ing, Chicago. 

1 | 3 Ditto. Ditto. 

H | ” Gahan and Byrne | 4209, 8. Halsted-st , 

Chicago. 
G | a Ditto Ditto. 
F | ” Weir, McKechney,| Summit, Illinois, & 
and Co. 288 Ohio-st., 
Chicago. 

E | os Angus and Gindele | Summit, Illinois, & 
| Security Build- 
| ing, Chicago. 

D | a E. D. Smith & Co. | Romeoville, Hlinois. 

Cc : Western Dredging) Summit, Illinois. 

and Improvement 
| Company. 

B ™ Heldmaier and Neu} Mount Forest, Il- 

linois. 

A | io Ditto Ditto. 

1 Earth and rock | GriffithsandMcDer-| 40, Lakeside Build- 
| | mott ing, Chicago. 
2 | . McArthur Brothers | 820, W. C. T. ° 
Temple, Chicago. 
3 _ : Gilman and Co. P.O. Box 118, Willow 
| Springs, Illinois. 
4 : = | McArthur Brothers; 820, W. C. T. U. 
Temple, Chicago 
5 re | The Qualey Con-| Sag Bridge, Illinois. 
struction Co. 
6 i : | Mason, Hoge & Co.} Romeoville, Illinois. 
7 Rock | Ditto | itto. 
8 ‘ Mason, Hoge, King,! Ditto. 
| and Co. 
9 - Halvorson,  Rich-| Lemont, Illinois. 
ards, and Co. 

10 : E. D. Smith and Co.) Romeoville, Illinois. 

11 ‘ Mason, Hoge, & Co. Ditto. 

12 Ditto Ditto. 

13 Ditto Ditto. 

14 i Smith and Eastman} Lockport, Illinois, 

an 302, First 
National Bank, 
| Building, Chicago 

15 ~ | Wright, Meysen-| 1219, onadnock 

burg, Sinclair, Building, Chicago 
and Carry 








The great interest that attaches to the Chicago 
Drainage Canal is to be found in the means adopted 
by the different contractors for its execution, and 
which varied on almost all the sections, while in 
every case the practice showed wide departures 
from the methods followed in Europe, and the 
experience gained will undoubtedly be of great 
value in the execution uf other similar works. The 
two elements of time and cost, are above all others 
of importance, and a comparison between what has 
been done at Chicago, with similar works elsewhere, 
under these headings, cannot fail to be of interest. 
As bearing on this part of the subject we publish a 
diagram, Fig. 28, ontng the amount of work that 
had been completed on January 1, 1896, and re- 
mained to be completed ; the prices given in this 
diagram are in dollars. Figs. 29 and 30, on page 
98, show the canal in a rock cutting, and one of the 
means employed for removing the spoil by haulage 
and winding engine. 

(To be continued.) 





LITERATURE, 


The Gas and Oil Engine. By DuGatp Cierk. Sixth 
Edition. London, New York, and Bombay: Long- 
mans, Green, and Co., 1896. [Price 15s.] 

Tue author of this work comes before us in a double 

capacity. Not only is he a scientific man, an autho- 

rity on the theory of the gas engine, whose experi- 
ments have greatly advanced our knowledge of the 
phenomena of explosion and combustion in gases, 
but he is also a practical engineer. The main 
object of his book is to teach, not to exhibit a com- 
plete list of the numerous gas engines which have 
appeared during the last quarter of a century. The 
process of elimination is, perhaps, carried a little 
too far, but it is a good one to work from. As 
the book is intended to be useful to engineers, the 
engines are described from a practical and technical 
point of view, and actual tests are recorded, their 
results compared with theory, and the differences 
noted. The author has retained the whole of his 
former book, without alteration, as the first part of 
the present edition, thus keeping it in the form in 
which it has already become familiar. The develop- 
ments of the gas engine since 1886, and especially 
of the oil engine, are treated in the second and 
third parts, which break wholly new ground. Mr. 

Clerk has not contented himself with a description 

of the newer engines, but has criticised their defects, 

and pointed out the way to remedy them. 

Three periods may be distinguished in the history 
of the gas engine, marked roughly by the dates 
1680-90, when Papin and Huyghens designed the 
first explosive engines ; 1860, introduction of the 
first practical working gas motor by Lenoir; and 
1876, when Otto brought out his engine, in which 
the gas and air were compressed previous to igni- 
tion. The latter has remained the general type of 
modern gas motors. Professor Witz divides their 
history into the periods of invention, of application, 
and of general extended use, especially of large 
power engines. Successive improvements have 
been made in the Otto engine, partly by the in- 
ventors, partly by Messrs. Crossley in England. 
Attempts have not been wanting to remedy its 
radical defects, namely, want of power due to one 
motor stroke in four, and insufficient expansion of 
the gases, which are discharged at a pressure 
admittedly much too high. To obviate these in- 
conveniences, two-cycle and six-cycle engines have 
been introduced, including Mr. Clerk’s own two- 
cycle motor ; but although many of these are ex- 
cellent in design, and theoretically more perfect 
than the Otto, none have succeeded in displacing 
it. All attempts to depart from the type indicated 
in outline by Beau de Rochas in 1862, and adopted, 
—e" and worked out by Otto, have hitherto 
failed. 

The first part of Mr. Clerk’s book has been long 
before the public. In it he briefly reviews the 
progress of the gas engine while still in the experi- 
mental stage, and traces its development from 
Papin, 1680, Street, 1794; Brown, 1826; and 
Barnett, 1838, in whose engines many modern ideas 
were foreshadowed. He omitsall mention of Lebon, 
the French engineer, whose suggestions, about the 
year 1800, were so greatly in advance of his age, 
and who was the first to advocate compression of 
the gases before ignition. The Lenoir and Hugon, 
and the curious atmospheric engine by Barsanti 
and Matteucci, inaugurated the period of practical 
application. The method in these and all other 
gas engines is that the working fluid, with the heat 
it contains, is rejected, and replaced ‘‘by a fresh 
portion taken from the atmosphere at the atmo- 
spheric temperature, which is the lower limit of 
these engines. This is the reason why these cycles 
can be repeated with almost indefinite rapidity, and 
why gas engines can be run at speeds equal to 
steam engines, while the old hot-air engines could 
not be run fast, because of the very slow rate at 
which air could be heated and cooled by contact.” 
But this process is now recognised as exceedingly 
wasteful, and it is one of the chief objects of en- 
gineers to provide some means by which the heat 
shall be economised, instead of wasted. 

In the theory of the gas engine, and study of the 
phenomena produced by ignition of the gases, the 
author is on ground he has made his own, especially 
in his valuable tables of theoretic efficiency, but he 
does not draw a sufticiently clear distinction be- 
tween the various efficiencies. Nor does he lay 
down with certainty whether a gas engine cylinder 
should. be kept hot or cold. If it is as cold as the 








surrounding air, much heat will be lost by the cooling 
of the gases ; if it is kept hot, the range of tempera- 
ture will be small and the efficiency less. Modern 
research, especially the experiments of M. Richard, 
have shown that a certain quantity of heat must in 
any case be wasted. If more be lost to the water 
jacket by cooling the cylinder, less will escape 
with the exhaust ; while if the cylinder be kept 
very hot, the heat, instead of passing into the 
jacket, will be discharged with the gases of com- 
bustion. In Professor Hartmann’s experiments on 
oil engines at Berlin in 1894, it was found that 
when a large quantity of water was passed through 
the cooling jacket, in other words, the cylinder was 
too much cooled, the efficiency of the engine was 
reduced. This was also confirmed by M. Ringel- 
mann’s trials. 

Although many experiments have been made on 
combustion and explosion of gases since Mr. Clerk’s, 
none have surpassed them in care and accuracy, 
but his theory of dissociation has been refuted by 
Witz, Slaby, and others. He examines carefully 
the reasons for the fall in pressure of an explosive 
gas. ‘‘ Nearly one-half of the heat present,” he 
says, ‘‘as inflammable gas in any mixture, true or 
dilute, is kept back and prevented from causing the 
increase of pressure to be expected from it. 
Although differences of opinion exist on the cause, 
all physicists are agreed on the fact ; they also agree 
in considering that inflammation is complete when 
the highest pressure is attained.” He considers 
that the portion of gas in contact with the cold 
walls of a gas engine cylinder will be colder than 
that existing at the centre. Dr. Slaby’s experi- 
ments have shown that the speed of the engine, or, 
in other words, time, has a great influence on the 
heat efficiency of a gas engine, but the subject is 
still obscure. The indicator diagrams can only 
show approximately the variations in temperature 
due to pressure. It is now known that all the heat is 
not evolved at once, and hence the value of the 
entropy diagrams lately published by Professor 
Boulvin, Captain Sankey,. and others, to study the 
movements of heat in a gas engine cylinder. 

Mr. Clerk next passes some of the principal gas 
engines in review, beginning with the Lenoir, and 
to illustrate each type, one is selected and thoroughly 
described. He gives an interesting account of 
several of the now obsolete atmospheric motors, 
and of the Brayton and Simon, with combustion at 
constant pressure, a type which has several advan- 
tages in theory. The Otto, Clerk, and Atkinson 
engines are described, and a chapter is devoted to 
igniting arrangements. Practically in England hot 
tube ignition is the only method now used for firing 
the gases. In the first part of the book a paper is 
incorporated, read by Mr. Clerk before the Institu- 
tion of Civil Engineers in 1882, on the ‘‘ Theory of 
the Gas Engine.” It would be much easier for the 
student to follow the subject if this chapter were 
placed after Chapter VI., ‘‘On Explosion of Gaseous 
Mixtures,” instead of being interposed between a 
study of starting gear and the ‘‘ Future of the Gas 
Engine.” Mr. Clerk’s object is, of course, to 
present the first edition of his book consecutively 
as Part I., but as the order is already broken by 
introducing this chapter, there seems no reason 
why it should not have come after the theoretical 
part, and the whole subject be thus presented to 
the reader at once. The author’s remarks on the 
‘‘ Future of the Gas Engine” should be compared 
with Mr. Atkinson’s paper on the same subject, 
read before the Institution of Civil Engineers. 
‘* Practically,” Mr. Clerk says, ‘‘the compression 
gas engine at present converts [into heat] half of 
what theory allows ; therefore with the greater ex- 
pansion it may be expected to give half of 50 per 
cent., that is, expansion only will raise the practical 
efficiency from 18 per cent. to 25 per cent.” Mr. 
Atkinson claims to have demonstrated that greater 
economy, and a nearer approach to theoretical effi- 
ciency, may be obtained by improving the purity of 
the charge, that is, by scavenging the cylinder of 
the gaseous products before introducing the fresh 
mixture. Mr. Clerk is, however, of opinion that 
at present no means exist of checking to any large 
extent the loss of heat to the jacket, which carries 
off from 40 to 50 per cent. of the total heat evolved. 

In Part II. the author considers the gas engines 
produced since 1886. During the last decade the 
Otto patent has expired, and a great impulse has 
thus been given to the manufacture of gas engines. 
Nine-tenths of these motors working in England 
and on the Continent use this cycle, and many 
firms formerly manufacturing engines of a different 
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In one respect 
this is'a disadvantage. For large engines it appears 
to the author that *‘ the Otto ‘cycle -is~ inherently 
defective, and he still considers impulse every revo- 
lution, or two impulses per revolution, as much 
preferable, and as certain to prove the type of the 
future for really large power engines. It is, there- 
fore, much to be regretted that for the present engi- 
neers have practically ceased their efforts in the 
direction of more frequent impulses, and have 
devoted themselves entirely to the development of 
the Otto type.” The disappearance of the Clerk 
and Atkinson engines is certainly a matter for 
regret, and the same may be said of some foreign 
motors. In the later Atkinson. type the four-cycle 
was adopted, but greater expansion was obtained 
by means of a link and toggle motion. The Camp- 
bell, Trent, Midland, Day, Fawcett, and Acme 
engines had all originally a separate pump or 
arrangement of the stroke to compress the charge 
before ignition, and obtain an impulse every revo- 
lution, but all these engines have either been re- 
modelled on the Otto type, or withdrawn. Mr. 
Clerk describes with excellent drawings the Cross- 
ley-Otto, now one of the leading types in England, 
and gives a description of the new Crossley-Atkin- 
son scavenging engine, on which he made a trial in 
1894. In a4 brake horse-power engine the con- 
sumption of Manchester lighting gas was reduced 
to 17 cubic feet per brake horse-power hour ; and 
ina test made by the inventor, Mr. Atkinson, on a 
scavenging engine indicating about 47 horse-power, 
it fell to 13.55 cubic feet per indicated horse-power 
hour. Mr. Atkinson attributes this economy 
wholly to the purity of the charge, but the author 
considers that the greater compression obtained 
has much influence on the result. Other engines 
using the Otto cycle are the Stockport, Barker's, 
Tangye, Burt’s, Robey, Wells, and Fielding and 
Platt. 

With the introduction of large power engines a 
demand arose for a cheaper gas to drive them than 
town gas, though for engines under 15 to 20 horse- 
ae no better power agent than lighting gas can 

e desired. The Dowson generator has the disad- 
vantage of requiring anthracite to feed it ; with coke 
its performance is not, in the author’s opinion, 
entirely satisfactory. The gas produced is a mix- 
ture of CO, H, and N, and a small unavoidable 
quantity of CO, ; it is also fairly rich in marsh and 
olefiant gas. The Lencauchez producer, which makes 
gas from small and poor coal, is much used with 
the ‘‘ Simplex ” engine in France, where anthracite 
is dear and difficult to obtain. The author thinks, 
however, that ‘‘ with such fuel it will be found that 
the system of destroying the tar and coking the 
fresh fuel is not sufficiently perfect, and that dirtier 
gas of irregular composition will befed to the engine.” 
Other producers he dismisses in a few words, as 
they are all more or less of the Dowson or Len- 
cauchez type. 

A valuable chapter on the progress made, and 
the present position of gas engine etonomy, com- 
pletes this part of the book. Taking the Crossley- 
Otto as a standard of comparison, Mr. Clerk 
shows that in 1882 an engine of this type gave a 
consumption of 23.7 cubic feet of lighting gas per 
hour per indicated horse-power, and a heat efficiency 
of 17 per cent. In 1888, at the Society of Arts’ 
trials, this engine consumed 20.55 cubic feet of Lon- 
don gas per indicated horse-power hour, with a heat 
efficiency of 21 per cent., while in 1894 a 12 brake 
horse-power engine gave 14.5 cubic feet of gas per 
hour per indicated horse-power, and a heat efficiency 
of 25 per cent. All this additional economy he 
attributes to increased compression, the pressure 
having risen from 38 Ib. above atmosphere in 1882 
to 61 Ib. in 1888, and 87 lb. in the latest type. 
Even in the new scavenging engine he credits only 
. per cent. of the economy obtained to the induced 
current of fresh air, and the rest to increased com- 
pression. In proof of this assertion he cites ex- 
periments made by Mr. Bellamy on an engine with 
two different compression chambers successively 
applied, showing with a compression of 60 lb. 
per square inch a consumption of 19 cubic 
feet of lighting gas per indicated horse-power 
hour, and with 90 lb. compression a con- 
sumption of 17.6 cubic feet of the same gas 
per indicated horse-power hour. Other things 
being equal, the efficiency of an engine may be 
raised by increasing the dimensions, but not the 
ratio of the compression space. Mr. Clerk is of 
opinion that the limit of useful compression is con- 
siderably below 200 1b. per square inch, and has 





already been nearly reached, efficiencies of 45 per|and the incandescent tube igniter far preferable. 


cent. of the whole heat given to the engine being | 


now -attainable by an-engineer. In very large gas 
engines the compound principle, already often 
attempted (but. without. success, will probably be 
found desirable. 

On the subject of oil motors the author has natu- 
rally less to say than on gas engines, which he has 
studied for many years, but coming from so good 
an authority, his remarks are worthy of attention. 
Oil engines are still in their infancy, and have many 
defects. In the earlier motors air was drawn over 
a surface saturated with gasoline or other light oil, 
and a mixture of inflammable vapour and air 
thus produced ; in modern engines heavy lamp oil 
or paraftin, with or without a vaporiser, is used. The 
latter system is more common in England, foreign 
countries still preferring lighter oils to drive en- 
gines. Crude American or Russian petroleum, or 
Scotch shale oil, consist of various hydrocarbons, 
divided into the paraffin and olefine series. Of 
these the lightest are marsh gas or methane, which 
predominates in American oil, and ethylene, forming 
one of the principal constituents of Russian petro- 
leum. The composition of these oils is very com- 
plex, and constitutes the main difficulty in dealing 
with them. The different constituents are given 
off according to the temperature, but if a heavy 
hydrocarbon be exposed to a temperature above 
its own boiling point, it is cracked, that is, decom- 
posed into lighter hydrocarbons. In this way the 
heaviest oils may be ultimately split up into marsh 
gas and solid carbon. The flashing point of ordi- 
nary illuminating oil is taken by the Abel test, its 
specific gravity by a viscometer, and the range of 
temperature at which it distils off has been deter- 
mined by Professor Rebinson’s and Mr. Boverton 
Redwood’s experiments. 

Beginning with the Hock (1870) and other early 
types, Mr. Clerk classifies oil motors according to 
the quality of the oil used, and the method of pre- 
paring it for combustion. At present all petroleum 
engines are four-cycle. In the Priestman and 
Samuelson the oil is broken up by spraying it into 
the combustion chamber, but in most others, as the 
Hornsby, Trusty, Capitaine, Daimler, and other 
well-known engines, it is admitted in a liquid state 
into the cylinder, combustion chamber, or vaporiser, 
and decomposed by the heat into a highly inflam- 
mable gas. Mr. Clerk notices the curious fact that 
in several oil motors it has been found possible to 
dispense with an igniting lamp or hot tube, and to 
fire the mixture of oil vapour and air by the pres- 
sure of the compression stroke. Even a gas engine 
may be made to ignite with great regularity without 
any form of ignition, ‘‘if some portion of the 
interior surfaces of the cylinder or combustion space 
be so arranged that the temperature can rise mode- 
rately ; then, although that temperature may be 
too low to ignite the mixture at atmospheric pres- 
sure, yet when compression is complete the mixture 
will often ignite in a perfectly regular manner.” 
With heavy oils at a low temperature ignition is 
more easily obtained than with light oils. In most 
oil engines, however, though an igniter may be dis- 
pensed with, it is found best to maintain the 
vaporiser at a proper heat by means of a lamp. 
Care must also be taken to regulate the quantity of 
air admitted, or premature explosions may occur. 
The Crossley, Tangye, Fielding and Platt, and 
other oil engines are described, with good drawings, 
but it is to be regretted that the author does not 
bestow the same attention on foreign motors, 
especially the German, which have made such great 
advance during the last 10 years. ‘‘ These are,” 
he says, ‘“‘ without exception, of the ordinary gas 
engine type, using gasoline or other light oils, 
which require no special precautions, and are not 
interesting as bearing on the question of safe heavy 
oil engines,” a point which is at least open to ques- 
tion. Such engines as the Simplex and Koerting 
ought surely to find a place in any book dealing 
with gas engines, andthe Daimler oil engine, now 
so universally used, is dismissed in a few lines. 
Mr. Clerk’s method of description is excellent as 
far as it goes, but it is a great pity he ignores nearly 
all Continental gas and oil engines. 

The last chapter contains some pregnant remarks 
on the difficulties of oil motors. Foremost among 
these is that they are not so economical from a heat 
engine point of view as gas engines, that is, they do 
not convert so large a proportion of the heat given 
them into work. On the other hand, their mecha- 
nical efficiency is higher. Mr. Clerk considers that 
electric methods of ignition are very objectionable, 





This may be true as long as the engines are sta- 
tionary and- under cover, but during*the recent 
competitive trip of 1000 miles from Paris to Mar- 
seilles and back, it was found that the lights were 
frequently blown out when exposed to a high wind 
and rain. Unless electricity be used to fire the 
charge, the shielding of the light is always a trouble 
in portable oil engines and motor carriages. Of 
the different types of lamp the author gives the 
preference to the Crossley. The chief difficulty in 
all oil engines is the method of treating the oil to 
make it explosive. The spray system of vaporising 
is the least desirable, but in all petroleum motors 
there are troubles in governing, the consumption 
is relatively high, the pressure comparatively low 
to avoid premature explosions, and the oil is usually 
vaporised instead of being gasified, as supposed. 

r. Clerk is to be congratulated on having pro- 
duced a scholarly and valuable work, and within 
the limited space to which he has confined himself 
the subject is well and thoroughly treated. The 
book is illustrated by more than 200 engravings, 
but these, we regret to say, are not so well executed 
as we should like to see in a work of this class. 
The typography also leaves much to be desired. In 
conclusion, we may add that the book has a copious 
index, and the appendices contain much useful in- 
formation, including a list of British patents, relat- 
ing to gas and oil motors, for the last hundred 
years. 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorRESPONDENT.) 
(Continued from page 71.) 
200-Fr. GANTRY CRANE. 

Mr. Joun W. Leaver described a ‘ 200-Ft. 
Gantry Crane” erected by the Wellman-Leaver 
Engineering Company for the Cambria Iron Com- 
pany, of Johnstown, Pa. 


It consists of two main girders of the Pratt type, with 
vertical posts and diagonal tension braces, the bottom 
chord being straight, and the top chord parallel to the 
bottom chord for about one-half its length, and then in- 
clining to the end posts at such an angle that the depth 
of truss at the ends is one-half that at the centre. These 
two main trusses are framed ether at an angle’ of 
60 deg. The top chords have their parallel portions con- 
nected with splice and tie-plotes. The bottom chords are 

rallel to each other, and separated a distance of 20 ft. 

he main trusses are 18 ft. deep at centre and 9 ft. deep 
at the ends. 


The illustrations on pages 102 and 103 clearly 
show the construction of this gantry. 


The loads and strains adopted for this crane were as 
follows: A live load for trolley equal to 20,000 Ib. To 
this was added, for impact, 25 per cent., or 5000 lb. The 
weight of the trolley was estimated at 23,000 1b.—makin 
a total of 48,000 lb. distributed on four wheels, spa 
about 9 ft. centres, bringing a reaction upon each stringer 
supposes of 18,0001b. To still further provide for any 
sudden application of a live load, it was assumed to be 
equal to 22,000 Ib. applied at any panel point of bottom 
chord of each truss. | 

The dead load, weight of trusses and floor, was assumed 
at 88,000 Ib. per truss, or 8000 Ib. at every point of bottom 
chord of each truss. 

In order to provide for a very large factor of safety in 
the bottom lateral system, a wind pressure of 20 1b. per 
square foot was assumed, or a load of 5000 Ib. at each 
_— point of bottom chord. To resist these combined 
oads, the following limitations of strains were adopted ; 
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200-FT. GANTRY CRANE; CAMBRIA IRON COMPANY, JOHNSTOWN, 


(For Description, see Page 101.) 
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200-FT. GANTRY CRANE; CAMBRIA IRON COMPANY, JOHNSTOWN, PA. 
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For live loads: 
Tension ... 12,000 lb. per sq. in. of net section. 
Shear 6, m ‘5 ” 
Compression 10,000,, ,, gross section. 

Bearing on rivets 

and bolts... 12,000 ,, per square inch. 

For dead load : 

Tension 15,000 Ib. per sq. in. of net section. 


Shearing ... 10,000 ,, . 
Compression 12,000 ,, - 
Bearingson rivets 
and bolts ..._ 15,000 ,, 3 
In all the compression members a proper reduction of 
the strains was made in all long members, so as to insure 
the same general factor of safety throughout, and the 
strains in the bottom lateral system were’ still further 
reduced to 10,000 Ib. per square inch in tension and 
8000 Ib. per square inch in compression. 


The writer stated that the strains were largely in 
excess of those he would recommend for ordinary 
crane construction. The crane is very completely 
illustrated by the figures on this and the opposite 
pages. 

The minimum speeds of the various motions of the 
crane are as follows : 


” . 
gross section. 


ft. per min. 
Traverse of main bridge... ... ... 200 
“ trolley... - Fe ... 400 
Hoist with full load ... ie sae Sas; 2 


_ The top of each truck carries a steel socket or cup, and 
in this socket is placed a hard steel ball, 6 in. in diameter. 
The bottom of the end supports are also provided with 
— nding capped sockets. The ball rests in a 
slightly elongated groove, the major diameter of the 
groove being crosswise to the centre like of the truck, and 


! 
1Siee-7A | 
~n on Oe 


the minor diameter being parallel to the track on which 
the truck rests. By means of this elongation of the 
groove, the ball is allowed a slight motion at right angles 
to the centre line of the track on which the truck travels, 
and this permits of the expansion and contraction of the 
main girders of the crane. It also allows the trucks upon 
which the crane travels to be slightly out of alignment, as 
the balls form universal joints between the trucks and the 
crane. The arrangement of the gearing connecting the 
driving shafts to the trucks is such that the vibrations of 
the trucks around the centres of the balls do not disturb 
the alignment of the gearing to an appreciable amount, as 
the centres of the main driving spurwheels are on the 
same lines as the centres of the balls. 


A 50 horse-power electric motor in the centre is 
connected directly to the main shaft with one 
reduction of steel gearing, while two 25 horse-power 
electric motors do the traversing of the trolley and 
the hoisting. All the motors are wound for 220 
volts. There was little discussion on this paper, 
but the opinion seemed to be it was well adapted 
for its purpose. 


Wasuine Brruminous Coat. 

“The Washing of Bituminous Coal by the 
Luhrig Process” was the next paper. The author 
was Mr. J. V. Schaefer. After referring to the con- 
ditions of the coal and its impurities, Mr. Schaefer 
described the apparatus. The coal, crushed to the 
nut size, flows from a 500-ton bin into elevator 1 
(see illustrations on page 99), which takes the raw 
coal to the top of the washery. 


This elevator ‘delivers to the triple-jacketed screen 2, 
which is approximately 15 ft. long by 8 ft. in diameter, 
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and grades all the cval into four sizes, Nos.'1, 2, and 3 
nut, and fine coal. On the third floor of the building are 
six nut-coal jigs, two for each of the three sizes of nut 
coal. These jigs are so adjusted that only the very clean 
nut coal goes over as coal, and is sluiced to the draining 
screen 3. This screen has j-in. openings, energy d 
drains the coal, and delivers it into elevator 4. This 
elevator runs slowly, and has perforated buckets so as to 
further drain off the water and deliver the coal into the 
washed coal storage bins as dry as possible. 

All material going into the nut-coal jigs that does not 
flow out as clean coal passes out on a lower level as refuse. 
This refuse is automatically collected by a screw con- 
veyor 5, and delivered to the perforated bucket elevator 6, 
which lifts it out of the water and delivers it to the 
crusher 7. 

It is then raised from the crusher by elevator 8 
to screen 9, where it is again graded and then 
rewashed in two special feldspar rewashing jigs 10. 
The cleaned coal flows into the perforated bucket 
elevator 11, and, after draining, falls into bin 12 
to be used for fuel. The advantage of washing 
before crushing is to get rid of the impurities. 
Sectional views are shown on page 99, with reference 
numbers. 


The fine coal passing through the openings in the outer 
jacket of screen 2 is met by the stream of water from the 
draining screen 3 and washed into the hydraulic grading 
box 13. This is a V-shaped box having six compart- 
ments corresponding to the six fine-coal jigs. Herein the 
fine coal automatically grades itself into six different 
sizes. Each of these sizes is washed by itself in one of the 
six feldspar jigs 14. All jigs are driven by adjustable 
eccentrics, so that they may be very accurately adjusted 
to wash the particular size and kind of. material which 
goes to them. The clean coal from the fine-coal jigs 14 is 
sluiced to the draining screen 15, having = openings. 
From here the coal passes to elevator 4. ‘The water and 
fine coal dust passing through the openings of this screen 
flow to the sludge elevator 16. The final refuse from the 
fine-coal jigs 14, and from the rewashing jigs 10, passes to 
the final refuse elevator17. This delivers it to a bin from 
which it is drawn from time to time and carted to the dump. 

The elevator 17 has perforated buckets. Its foot rests 
in a V-shaped water-tight box. Lying full length along 
the bottom of this box is a screw conveyor. The water 
carrying refuse is discharged directly into the buckets of 
the elevator, so as to catch as much of the refuse as pos- 
sible. What flows over with the water settles egperees. 
to the bottom and is taken to the elevator by the screw 
conveyor. The water overflows at the farther end of the 
box into the pump tank, to be used over again. The 
water from the fine-coal draining screen 15 flows in a very 
similar manner to the buckets of the sludge elevator 16 ; 
the fine coal or sludge held in oman is very light, 
however, and does not settle so ily as the fine refuse. 
In order to recover this sludge, which it is very desirable 
to have in the coking coal, and at the same time to clarify 
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the water the sludge recovery 18 is used. A section 
11 ft. wide by 75 ft. long on the lower floor is sheathed up 
water-tight. In the bottom of this tank an endless series 
of scrapers moves very slowly toward the sludge elevator. 
As the water in this tank is usually about 8 ft. deep, the 
water flows from the elevator toward the overflow at the 
other end very slowly. Transverse partitions from above 
the water line to near the bottom, still further aid the 
settling and prevent light particles from floating across to 
the overflow on the surface. The elevators 4 and 16 dis- 
charge into a Dodge scraper conveyor 19, which distri- 
butes the coal into bins, shown on the figure, which are 
calculated to hold 1000 tons. This gives the coal plenty 
of time to further drain off its water. 


A crusher at 20 crushes nut coal for coking, and 
it can either be rewashed in the fine coal jigs or go 
direct to the draining screen and thence to elevator 
4. The principal features of the process are : 


First, the extreme and careful grading into 11 different 
sizes, and washing each size in a jig especially made and 
adjusted for it. Second, the washing of the nut coals 
before crushing to take out the intermediate product. 
Third, the arrangement of the whole plant with a view to 
minimising labour, three men only being required to run 
it. Fourth, the effective arrangement for settling the 
water, and the automatic and continuous removal there- 
from of sludge and refuse, clarifying the water, and 
saving all the fine coal dust. Fifth, the effective arrange- 
ments for drying the washed coal. 


The paper closed with an analysis of coal, before 
washing and after : 


Before Washing. 





Bone. Pyrites. Slate. 
per cent, per cent. per cent. 
Moisture ; 1,150 
Volatile matte 26.900 
Ash ; . 21.080 
Sulphur 0.549 28.28 1.098 
Fixed carbon 50.321 
Phosphorus Pa 72 0.05 0.017 
Specific gravity 1.552 
After Washing. 
. | 
No. of “Hee | vs ~ Phos- 
Sample. Size. | Kind. | Ash. | Sulphur. phorus. 
p. c. | per cent. | per cent. 
1 din. to § in. | Unwashed 10.35 1.098 | 0,032 
2 Do. | Washed 6.88 0.604 | 0.025 
3 1's in. to fin. |} Unwashed 10.60 1.139 0.027 
4 Do. | Washed = 6.213) ~=—0.617 0.025 
5 Under ,', in. | Unwashed 12.400 1.606 0.033 





Per Cent. 


Specific gravity of bone coal.. = 1.39 
i pure selected coal 1.37 
Fixed ash in pure selected coal 2.54 


Mr. Shaefer said they expected to reduce the ash 
in the coke made from the washed coal to less than 
10 per cent., and the sulphur below 1 per cent. 


Friction Horse-PoweEr IN Facrorigs. 

‘* Friction Horse-Power in Factories,” by C. H. 
Benjamin, detailed the results of a series of experi- 
ments made in 16 different establishments and 
tabulated. 

Table IT., below, shows how the horse-power was 
divided between the machinery, shafting, and 
belts : 

TaBLe IT. 











j | | 
| 1 | 2. | 3. | 4. 
ees: ~ | I 
. | Pe) e u 
g |}S> 15> jf Running 
Number. S S28 | Siw [os at what 
Zs |Gae | Gas [5% Capacity. 
at @ 6¢\/@ £)/92 
$5 [fos | EOS |. Ex 
a= jae" in -- hee a= 
1 400 243 157 39.2 One-half. 
2 74 y se 77 | One third. 
3 38.6 13.3 25.3 65.6 Two-thirds. 
4 59.2 11.3 47.9 80.7 | Nearly full. 
5 112 48 64 57 Full. 
eas . ..' 168 | 77 ; 91 "SS 4, 
Average, heavy | 
machine work . . So ae: _ | 62.3 
7 . o< om 40.4 } 19.7 207 51.2 
8 74.38 | 34.3 40.0 638 ,, 
9 47.2 2.7 | 24.5 | 518) ,, 
1 190 82 108 56.9 #. 
11 107 | «(82.5 74.5 | 69.7 ‘ 
312 : 241 «=| 127 | 14 £2 ys ee 
Average light | {oa 
machine work | to | at | b 55.1 
13 117s |:100 17 14.5 | One-fourth. 
if 91.6 | 45.9 45.7 | 49.9 | Full. 
15 39.2 106 28.6 73 os 
16 8.28} 4.26 4.02 | 48.6 | One-half. 





Friction horse-power alone is shown in Table ITI. 
The large loss by friction the author explained by 
saying that economising in quantity or quality of oil 
appears on the bills, while a corresponding increase 
in coal and water consumption may be unnoticed, 








TABLE I.—Data. 























































































































| | 4 3 4 5 6 7. & | 9 
I— ~ ~ | ja 
No. | Nature of Work. | Motet lov | 
lemath Diameter! Revolu- | Number | Number | Average | Number | Number OEE 
Line Shatt| of Line | tions per of of Width of | of lof Men 
| as | Shafts. | Minute. | Bearings.| Belts. | of Belts. |Counters. Machines. j 
—| 
| ie P aR 2} 23) | 
1 Wire drawing and polishing | 1130 , Sy 170 115 89 4 69 | 
2 | Steel stamping and polishing) 580 3 3h 200 68 28 6 4 38" | 7% 
3 | Boiler and machine work 530 | & 3 150 46 | #53 5h a | 643 | 52 
4 | Bridge machinery 1460 { - ies } 110 uz | 9 4} 79 | 6 | 80 
5 | Heavy machine work 1120 3 190 110 =| = «(141 4 96 | 68 300 
9 5 5 
G2 ~- ‘; mit? ie yuu | 192 4 152 123 225 
7 | Light machine work .. ms i{2) 3 | ise iso; y20L | a7 3 133 250 200 
8 | Manufacture of small tools .. 500 2 3 114 58 | «335 3 314 313 | 226 
9 | ix ood , an 2k 12 175 136 102 | 217 3 202 258 =| «(100 
10 | Sewing machinesand bicycles; 2490 2 6 150 274 «|= (B21 3 403 454 | 400 
11 | Sewing machines...) 1472 {7 3% | 10,100 } ies 484 3 435 179 «=| = (350 
12 | Screw machines and screws. . 1800 | { rf 24 } 180 180 | 486 3 392 428 320 
| > ox . | | 
13 | Steel wood screws sd 674 (3 2} sa a } 9% | 131 4 §9 392 | 140 
14 | Manufacture of steel nails .. 988 24 200 74 187 4 175 184 | 58 
15 | Planing mill .. as sa 165 3 267 19 55 6 40 53 | 8 
16 | Light machine work .. 275 2 175 37 | 48 4 27 30 | 
' 
TaBLE III.—Friction Horse-Power. W. Cox. He described it as of the nature of a circular 
‘Waaee ai inane eer a ae sliderule. Heillustrated it by the solution of two 
1. 2 3 | 64 5. | 6 | 7 |problems: ‘‘To find the horse-power a gear will 
7 ‘ | transmit,” and ‘‘To find the pitch and face of 
he me 8 nee te he a | fee 42 ew 
ve 92 (232 | 2 2 eg |293 
mes ae e 4 a ~ | = ~ | ae = Ki - ciieccime naan aa 
by ] | 
Number. 57 52 Sof | o Ey o 5 2 to g0B _— O 
es |&3 285 /2./2./2 288. 
Be |fg SeesiaPlas ia aess non — up 
gsu| tse ote] bs | 2 | fe go"e » BULL a 8 
sS2| SSP 8855/58/58 | 58 Seu wigisebe Bry 
oe a ae ie ie ye cetCrs. 
So ———— SSS oS << ° E 
1 14 580 | 10 | 1.37 | 2.28 |1.76 | .50 " ‘rs 
2 9.84 | .352 | .059 | .84 | 2.11 |2.40 | .33 ~~ 
Average... 11.92 | .466  .08 | 1.10 [219 {2.08 | .415 - 
—|-—_}|—__|-—_ cot enn? 
Bis Pr 4.77 -205 04 -550 | .538 | .477 10 « & 
eee ei 04 .337 | .606] .521| .20 gt ° 
5.. ..| 5.70 | .233 | .038 | .581] .665| .453] .10 _0e™ pte? 
ot § used Bonet = 15 com? 
-602 | .481 14 
.155| .095|  .04 
127] .119 -06 
2.48 -121) .113 04 
a -269 .208) .09 
5. -172| .154 05 
3 -291 | .235 -09 
Average.. 4.83 309 -048 428 189, 154 -062 
13..  .. 2.53 | 109 02 | .178| .191| .130| .04 
a¢.. 4.62 278 -035 -615| .260|] .244] .07 
15.. 17.24 | .729 | .08 |1.52 | .715] .636] .08 
16.. 1.46 | .138 | .015 | .109| .749] .084] .02 \ 
¢ 7 >. 
no / “> 
TABLE IV.—Useful Horse-Power. Es 
1 2. v 
No. Useful Horse-Power Useful Horse-Power 
per Machine. per Man. 4 
s.. % rr -310 877 ; 
BS) ee veka .164 .142 
5.. e ne 707 -160 } 
Bo 4s 627 342 i o* 
Average.. : .452 .380 CH pt Z 40 e) 
& “ ; -790 -099 
8.. na - -109 152 
eae oe 881 227 : . : 
. 7 _ tooth to transmit a given horse-power.” An illus- 
2. 296 “306 tration of this computer is annexed, and the descrip- 
Average. . -406 £195 tion is as follows : 
oi 4 pied _In their ey ape form the computers consist of a founda- 
15. “enn 1336 tion plate in the centre of which a disc revolves. If the 
16. “142 = formula contains four factors, the scales yong two 
of them are placed around the upper and lower edges of 
oe ee ee mr yee the disc, the other two being similarly placed on the plate. 
us he called saving at the spigot and wasting at! When there are five or six factors in the formula, an extra 
the bunghole. The paper closed with a few rules | piece of segmental shape revolves between the disc and 
which the author thought would effect a saving : the plate, and.on this piece are laid off two more scales. 
, All these are arranged and combined so that the values of 
1. Use pulleys of large diameter on counters and narrow | the known factors can be placed opposite each other, when 
fast-running belts. : ‘ the value of the unknown one, or the solution of the 
_ 2. Use nothing but the best oil and plenty of it, catch- | problem, is at once read off. 
ing all drip, and either purifying it or using it for some| The material used is the best Bristol board, the founda 
other purpose, ; 5 tion plate being often attached to a board of wood or cther 
3. Have all the shafting and counters oiled regularly, | strong material. Small computers are often put up in 
and do not depend too much on automatic oiling. cloth or leather cases. The sizes vary from 4} in. by 5? in. 
4. Tnspect line shafts from time to time, and see that | to 12 in. by 14 in., the larger ones being more suitable for 
they are in line and can be turned easily. the draughting-room or office. 
Many line shaft boxes bind at the sides when screwed 
down, sometimes increasing the turning moment 100 per Rustiess Coatings For Iron. 
cent. ‘ 
Mr. M. P. Wood contributed a fourth paper to 
The eminently practical character of the paper,|those already presented by him on ‘‘Rustless 
|drew fixed attention from many who operate} Coatings for Iron and Steel.” He called attention 
manufactories. to the dangers of using oxide of iron in any form 
or th otection o' i or- 
Se aidusiinas, tinseiietien: for the protection of metallic structures from ¢ 
. : Z rosion. An inspection of some of the high build- 
‘Some Special Forms of Mechanical Com-| ings in process of erection had shown a slight im- 
puters,” by F. A. Halsey, was the following paper. | provement over the practice of two years previous. 
This was a description of acomputer made by Mr.| Although carefully painted, the condition of the 
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metallic surfaces before applying the paint had not 
received any attention. In no case had the parts 
been washed with soda-ash or lye-water to remove 
the grease, andthen pickled with weak acid to remove 
the mill scale, and a subsequent washing with 
lime-water to neutralise the acid bath, warming the 
work before painting it, and care taken to apply the 
paint only on clear, bright days, when no sweatingcan 
occur, or applying the paint in warm paint-rooms. 
Nor had this been done in the minor parts, where 
the light grillage and ornamental partitions de- 
manded it imperatively. 

The new suspension bridges around New York 
required the most careful consideration. The 
author recommended a reliable carbon or plumbago 
paint instead of raw or boiled linseed oil. The 
latter could be just as readily applied, would take 
no longer to dry, would resist friction and moisture 
far better, and be a good foundation to receive the 
final protective coating before the cables were 
finished and covered in. He cited at length a 
paper appearing in ENGINEERING, July 31, 1896, 
by Mr. Hector Maccoll, respecting the case of the 
steamer Glenarm. The discussion on this paper 
took the form of personal experience. Mr. Boyer 
cited the case of a chain bridge at Newburyport, 
Mass., exposed to salt air, which was built 104 years 
ago, and painted 30 years since with black paint. 
This bridge to-day showed no signs of oxidation. 


(To be continued). 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 15. 
UnseETTLING influences are checking the usual cover- 
ing of midwinter and spring requirements at this time. 
The excitement following the collapse of the billet pool 
has disappeared, and business has fallen to a very low 
state. The trade has not yet quite sized up the out- 
come of the new ore combination, by which the Car- 
negie interests score advantages over all other steel 
producers. The billet pool is buried, but two or three 
arties are trying to dig it up. Prices are 15 dols. at 
ittsburg. Bessemer is more active. Furnace mana- 
gers are looking out for future supplies of ore. In 
that direction everything is unsettled. All hands are 
waiting on the 1897 demand. Naturally there is great 
anxiety us to what sort of an iron-and steel year we 
are going to have. The banks take conservative views 
of the situation, and guard their limited resources with 
extreme care until the volume of business begins to in- 
crease. The tariff question is up, and a moderate in- 
crease of duties will be asked for by the Com- 
mittee. The silver interests in Congress have not 
announced what position they will take, but it 
is likely to be antagonistic. A great many rail- 
road confederations desire to make large expen- 
diture this spring on bridges, roadbed, ‘new rails, 
&c., but the managements do not see a clear road 
yet. The plate mills have been picking up more busi- 
ness than any other class. Big Sinesteeal fown orders 
are now under consideration. Rails are too high at 
25 dols., with billets at 15 dols. and less. Bars are 
sold at 1 cent a pound in some western mills. There 
are enterprises enough to assure great and profitable 
activity to the iron trade if they, or half of them, are 
entered upon. Electric lines lead. Municipal im- 
provements constitute another source of demand. 
The railroads could give the iron trade a boom if they 
could afford to buy what they want and need. Our 
gold reserve is at its highest point since two years. 
Deposits are increasing and are gaining on the loans. 
The general circulation has increased 71,000,000 dols. 
during the year. The increase in the production of 
pig iron is of such magnitude as to point to. corner 
prices. Blast-furnace managers are turning out iron, 
confident that the early spring demand will sweep it 
all into broadening consumptive charinels. 


ROYAL METEOROLOGICAL SOCIETY. 

THE annual ag meeting of this Society was held on 
Wednesday, the 20th inst., at the Institution of Civil 
Engineers, Great George-street, Westminster, Mr. E. 
Mawley, F.R.H.S., President, in the thair. 

The Secretary read the report of the Council, which 
showed that the Society had made steady progress during 
the past year, there being an increase of 17 in the number 
of Fellows. 

_, The President then delivered an address on ‘Shade 
Temperatures,” in which he stated that of all meteoro- 
logical observations there were none approaching in im- 
portance those made of the temperature of the air, gene- 
rally known as ‘‘shade temperature.” Indeed, the first 
question invariably asked in regard to almost any climate 
Was as to its temperature. Mr. Mawley t the his- 
tory of the different methods of exposing thermometers 
heer the time that regular observations of the weather 

m made in this country. For many years open 
aeolian a most favoured by meteorologists, that 
yo by Mr. J. _Glaisher, F.R.S., and the late 

ronomer Royal (Sir G. B. Airy) being the pattern 











principally used. In 1864 Mr. T. Stevenson, C.E., 
invented an admirable form of closed screen with 
louvred sides, which was considered preferable to the 
open type of screen, and has now almost entirely super- 
seded the Glaisher stand. In 1883 the Stevenson screen 
was considerably improved by a committee of the Royal 
Meteorological Seslery. Mr. Mawley then described his 
own experiments at Croydon and Berkhamstead, as regards 
this improved screen, known as the Royal Meteorological 
Society’s pattern. He showed that the only two defects 
which had been attributed to this form of thermometer 
exposure were virtually non-existent, and therefore ad- 
vised its general adoption both in this country and on the 
Continent. Mr. Mawley had recently made observations 
in the Stevenson screen, and also in the screens used in 
France and Germany, and the conclusion he had come to 
was that the results obtained in the Stevenson screen 
were not only the nearest to the true air temperatures, 
but also more likely to be strictly comparable with tem- 
peratures taken in a similar screen, but with different 
surroundings, elsewhere. 


MISCELLANEA. 

In connection with the forthcoming Stockholm Ex- 

hibition it has caused much disappointment in Finland 

that the Russian authorities have decreed that Finland 

is to show together with Russia, and will not be allowed 
to have a separate building. 


Some remarkable performances in the matter of drillin 
steel have recently been accomplished in the States with 
drills in the bodies of which have been inserted tubes 
conveying oil under pressure to the point. With such a 
drill a hole ?in. in diameter has been drilled through 
steel to a depth of 12 in. in 15 minutes. The speed of 
rotation was 1000 turns per minute, and the oil was sup- 
plied at the rate of 2 gallons per minute. 

A recent report of the trustees for the Brooklyn 
Bridge states that up to December 1 last 10 hauling 
cables had been in use, of which eight had been worn out 
and removed. Seven of the eight cables had lives of 
from 356 to 607 days, the other, having had lighter work 
to do, lasting 1140 days. The two last removed had 
hauled average loads of 323.3 and 308.7 tons respectively, 
the mileages being 111,136 and 100,268 miles. 


Mr. Sarre, the director of the Government Railways in 
Alsace-Lorraine, is og to use a sandbank to pre- 
vent buffer-stop collisions. Ifthe train runs too rapidly 
into a terminal station, he suggests that it should be 
automatically switched on to one of these sandbanks, 
which will quickly and quietly bring it to rest. Hy- 
draulic buffers with an 8-ft. stroke have sometimes proved 
unequal to doing this, whilst they are doubtless much 
more expensive » a the substitute proposed. 


“‘ Dynamo Design, Construction, and Working up to 
Date ” will be dealt with in the second special course of 
lectures arranged by the Institution of Junior Engineers. 
To deliver them, the Council have secured the services of 
Mr. F. A. Nixon, of the Westminster Electric Supply 
Corporation, and previously with the Brush Electrical 
Engineering Company. The lectures are being prepared 
with a special view to the every-day requirements of 
those engaged in practical work in drawing office, work- 
shop, and electric installation. The fee for the course 
is—members, 10s. 6d. ; non-members, 12s. The dates of 
delivery are Tuesdays, February 2 and 16; March 2, 16, 
and 30; April 13; from 8 p.m. to 9.30 p.m., at the West- 
minster Palace Hotel. 


Forty-eight torpedo-boat destroyers, which are under 
construction, are to be delivered at the various ports 
during the next naval year, and are all intended to be 
—— and ready for sea by March, 1898. They will 
be distributed among the different ports as follows: To 
Portsmouth ; the Brazen, Recruit, Fivctra, Vulture, Star, 
Whiting, Bat, Chamois, Crane, Flying Fish, Bullfinch, 
Dove, Cheerful, Mermaid, Fawn, Flirt, Violet, and Sylvia. 
To Chatham ; the Desperate, Fame, Foam, Mallard, 
Angler, Ariel, Avon, Bittern, Arab, Kestrel, Albatross, 
Coquette, Cygnet, Cynthia, and Express. To Devonport ; 
the Quail, Serobenk, Thrasher, Virago, Earnest, 
Griffon, Locust, Panther, Seal, Wolf, Otter, Leopard, 
Fairy, Osprey, and Gipsy. 


In a recent number of the Electricien M. N. Fradin 
claims to have obtained a deposit of carbon electrolyti- 
cally. M. Fradin wished to verify the statements of 
Bartoly that electrolysis through sulphuric acid between 
electrodes of carbon results in the formation of carbonic 
oxide and carbonic acid. His results tend to show that 
at low temperatures a dis tion of the carbon occurs, 
the acid becoming charged with particles of carbon in 
solution. At higher temperatures the acid takes a yellow 
colour, which deepens into brown. From this he con- 
cluded that the carbon actually dissolved in the acid under 
the influence of the electric current. To test this he 
plunged in the acid a cathode of platinum, and after 
se time found, he states, thereon a compact layer of 
carbon. 


Great efforts are being made on the Continent with 
regard to comfort, speed, and easy or ‘‘sweet” running 
of a number of the more important trains, and it must be 
owned that very laudable results are, in many cases, 
obtained. One of the best, if not the best, train on the 
Continent is the one recently put on between Vienna and 
Carlsbad. The distance is 285 miles, the total time of the 
train 419 minutes, of which about 40 minutes are absor 
in igen tO &c., making an average of 37 miles an hour 
—an excellent result, when it is taken into consideration 
that more than half the distance eo of 1: 100, 
in a couple of places even 1: 60. In addition to this there 
are frequent curves of 1580 ft., or even 1270 ft. Yet 
these curves have been compassed at a speed of 53 miles 





without the least inconvenience; the stiffest gradients 
have been negotiated at as of 40 miles or more. The 
train weighs 220 tons, and the engine has about 900 horse- 
power. 


Some interesting experiments on the effect of repeate 
stresses have been made at the Watertown Arsenal, and 
are described by Mr. H. K. Landis in the American 
Manufacturer. Bars of metal 1 in. in diameter were 
loaded at the centre with weights hung from a carriage 
resting, at the middle of the bar, on two sets of friction 
rollers placed 4 in. apart. The bending moment was 
accordingly uniform for this distance of 4in. The bars 
thus arranged were caused to rotate at a speed of 400 
revolutions per minute. The loads were arranged so that 
the calculated fibre stress at the middle of the bar was 
from 40,000 Ib. to 50,000 Ib. per square inch. After 
having run a large number of revolutions the bars were 
then cut up into test pieces, one being taken from the 
end and another from the jmiddle of each bar. A 
hole was then bored through each of these test pieces so 
as to leave a shell of metal only 7, in. thick. When 
broken in a testing machine, the following results were 
then obtained : 








| ; No. of |Tensile Strength. | 
Kind of Metal.| Fibre | Rota- | =—S=s—SsCC CD iffrerence. 
| Stress. | tions. Gain. 
| Middle.) End. | 
| Ib. per Ib. per FE per | Ib. per sq. 
| sq. in. sq. in. | sq. in. in, 
Mild steel ..; 40,000 60,000 | 91,630 | 60,770 |+ 30,860 
(Hot rolled) ..; 40,000 87,900 | 67,070 | 61,000 | + 6,070 
a .. 40,000 | 100,000 | 67,070 64,240 |+ 2,830 
# .., 40,000 | 124,000] 4,620 61,120 + 3,500 
ae ..| 40,000 | 173,400 (broken). (- = loss) 
Cold rollediron) 40,000 250,000 | 53,750 | 73,420 | - 19,670 
‘i »» | 40,000 | 150,000 | 62,610 | 72,390 |- —9,780 
= »» | 45,000 80,000 | 57,720 | 71,960 |- 14,240 
‘i » | 50,000 | 40,000} 56,000 | 66,850 |- 10,850 
a ms 50,000 | 50,000! 61,000 | 64,000 |- 3,000 
os jae 40,000 | 325,300 (broken). 
” ” 45,000 192,500 ” 
me =f | 45,000 | 116,500 st 
” ” | 50,000 47,050 | ” 











The Great Eastern Railway Company, which has been 
doing some smart work of late in replacing some of their 
bridges which span rivers in a single night, beat its own 
record on Saturday night last, when, in spite of a severe 
snowstorm, the bridge over the River Lea to the south of 
Tottenham Station, on the main line, was replaced by a 
new bridge, the old one being removed and the new one 
placed in situ in nine hours. Theold bridge was removed 
and the new one put in its — by the same process and 
at the same time. Mr. Wilson, the chief engineer, with 
a large body of officials, and gangs of men to the number 
of 70, were on the bridge soon after 12 o’clock with a huge 
crane, several crabs, a couple of 100-ton jacks, and several 
50-ton jacks in_ reserve. At 12.30 a.m. operations were 
commenced. The first thing to do was to strip the rails 
from the old bridge, taking up the planking as well as 
the permanent way in order that the lifting apparatus 
could be attached to the girders to raise the whole bridge 
bodily to the extent of 18 in. This was to allow of trolleys 
being placed underneath resting on transverse girders, 
which ad been erected so that the bridge, being elevated 
on wheels, could be drawn away. The old = was 
77 ft. in length. The new bridge, 84 ft. 9 in. in length, 
had been erected beside the old one, complete even to the 
rails and its final coat of paint.’ It had already been pro- 
vided with temporary wheels to facilitate shifting. The 
preliminary part of the work—the raising of the old bridge 
and placing it on wheels—was the most arduous part of 
the task, and occupied the men incessantly until a quarter 
to seven, Then, by means of powerful crabs and winches 
attached to the new bridge, this was slowly pulled into 
the place of the old, the latter being at the same time 
pushed out of the way. It was a dead weight to move of 
250 tons, but it wasaccomplished in an hour. At a quarter 
to eight the new bridge was in its place, and the old 
bridge was by its side. The next thing to be done was to 
remove the trolleys or wheeled carriages from under the 
new bridge and lower it into its final position flush with 
the permanent way. The completing of this occupied the 
remainder of the morning, and then the levelling up and 
adjusting was gone on with; but at 2.20 the engineer’s 
train was able to cross the new bridge, and the work was 
practically completed. 





Tue Socrety oF Crvit ENGINEERS OF FRANCE.-—Follow- 
ing the example of the Institution of Civil Engineers, the 
Society of Civil oo of France has built itself a 
magnificent house, which was opened with great ceremony 
on January 14 by the President of the French Republic. 
A large number of guests were present at the soirée, 
including representatives of the various French technical 
societies. e only English society represented was the 
Iron and Steel Institute, who sent Professor Roberts- 
Austen. The new building, which is situated in the Rue 
Blanche, Paris, was designed by Mr. F. Delmas, and 
was erected in 262 days. It comprises in the basement 
engine-rooms and store-rooms, on the ground floor the 
meeting-room, on the first floor reception-rooms for the 
members, on the second floor the secretary’s offices and 
the council - room, and on the third floor the library. 
Access to the various floors is obtained by means of an 


bed | electric lift. The meeting-room contains seats for 500 


persons, and the floor is so arranged that it may be hori- 
zontal for receptions or inclined so as to convert the room 
into an amphitheatre for the meetings. The floor weighs 
30 tons, and its transformation from a horizontal to an 
inclined position is effected with great rapidity by means 
of hydraulic machinerv, 
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BARSI LIGHT RAILWAY; DETAILS OF PRESSED STEEL BOGIE. 
CONSTRUCTED BY THE LEEDS FORGE COMPANY, LIMITED, LEEDS. 
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In our issue of October 30, 1896, we gave anaccount' rolling stock. We have already illustrated the loco- | marked on the plan. It will be seen that on the loop 
of an experimental line of light railway which had been | motive. * ae round the dining and exhibition tents there is a curve 
constructed at Newlay, near Leeds, for the purpose of] We also give on the present page, in Fig. 1, a plan | first of 150 ft. radius and then‘of 175 ft. radius, next 
illustrating by actual examples the method of working and profile with mean elevation of the experimental | to which is a reverse curve of 150 ft. radius, the gra- 
adopted on the Barsi Light Railway. The exhibition| line, from which our readers will be able to form an dient being 116 ft. 6 in. The steepest gradient on the 
had been organised by the Leeds Forge Company, | idea of the complete ‘manner in which the Leeds Forge | main line was | in 57.1, and the sharpest curve 175 ft. 
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whose pressed steel bogies and underframes were used, Company carried out their investigation of thfs | radius, the 250-ft. curve being altered to that. By the 
in the construction of the rolling stock. Our account|system. The line was of substantial construc-| train diagram it will be seen that the length of train 
was based on an inspection of the installation, which|tion, and carefully graded in order to illustrate | was 342 ft. 6 in., and the total weight 229 tons; but 
was necessarily of a more or less superficial nature, | the efficiency of the locomotive and practicability of | this does not appear to represent the train actually in 
and upon information supplied to us at the time. We/| the general arrangements. The curves and grades are} use on the occasion of our visit. The gauge was 
have since made further inquiries into this system, and - 2 ft. 6 in., the rails 30 lb. to 35 Ib. per yard, and 
as a result are now able to give illustrations of the! *Sce ENGINEERING, vol. lxii., page 612. stamped steel sleepers were used, As we stated in 
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BARSI LIGHT RAILWAY; DETAILS OF PRESSED STEEL BOGIE. 
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our previous notice, the experimental train was, on the 
occasion of our visits, run over this line at a fair speed, 
which we estimated at from 12 to 15 miles per Coar. 
The rails were wet and slippery. It is fair to say, 
however, that others present put the speed much 
higher, and it is quite possible peed were right. We 
were also informed that on previous occasions a quicker 
rate of running had been accomplished, a fact that 
may be easily credited. However, the nature of the 
tests, with a large crowd of people all over the grounds, 
made it desirable that no great speed should be 
attempted, on the score of safety. It is astonishing 
how inconsiderate people are when they get ina crowd, 
not only of their own safety, but of the convenience 
of other people. 

The locomotive was constructed by Messrs. Kitson 
and Co., of Leeds, and was specially designed for the 
work. It has a wheels coupled and a four-wheel 
trailing bogie. The cylinders are 13 in. in diameter 
and 18 in. stroke. The weight in working order is 
29 tons 8 ewt. An illustration of this engine was given 
in our issue of November 13, 1896. 

Turning to the engravings of rolling stock given in 
the present issue, Fig. 2, e 110, is a special 
saloon car as supplied to the Barsi Light Railway. 
The body and fittings are by the Lancaster Railway 
Carriage and Wagon Company, whilst the under- 
frame and bogies, as in all the other stock, are com- 
sean of the pressed steel members made by the Leeds 

orge Company. The underframe is 40 ft. 6 in. long 
by 6 ft. 8 in. wide, the length over the buffers being 
43 ft. 3in. The centres of bogies are 28 ft. and the 
wheel base of the bogies is 4 ft. 3in. The gauge, as 
stated, is 2 ft. 6in. A hand brake is fitted to both 
bogies, which gives equal pressure on every wheel both 
on the straight and curves. Curves of 150 ft. radius 
can be taken by this carriage. The total weight on 
rails when fully loaded is 20 tons, and the carriage is 
tested to twice the working load. The car comprises 
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a main saloon, smoking compartment, entrance vesti- 
bule,? layatory, kitchen, and servants’ compartment. 
It is provided with sleeping accommodation, and is 
illuminated by gas. It has double roofs and sun- 
shades suitable for tropical countries, the width over 
sunshades being 7 ft. 6in. It is surprising what a 
deal of accommodation there is in this car considerin 
the narrow gauge of the line. The upholstering an 
fittings are excellent. 

In Fig. 3, on the same page, will be found an illustra- 
tion of the standard covered goods wagon constructed 
by the Leeds Forge Company. The length over body 
is 25 ft., the width 7 ft., and the height inside 6 ft. 6 in. 
The length over buffers is 28 ft. 3 in. The load is 
14 tons 2 cwt., and the capacity 1000 cubic feet. The 
total weight on rails is 20 tons. The wagon is fitted 
with hand brake, which can be applied or taken off 
from either side of the vehicle. i 






ig. 4, on the same 
pase, is a low-sided wagon, also constructed by the 

eds Forge Company. The length over headstocks is 
25 ft., the width 7 ft., and the length over buffers 
28 ft. 3 in. The length between bogie centres is 
16 ft. 8 in., and the wheel base of bogies 4 ft. 3 in. 
The tare weight is 4 tons 2 cwt., and the normal load 
15 tons 18 cwt., giving a total weight on rails of 20 
tons. A hand brake is fitted which can be worked 
from either side. The wagon has been tested by the 
Leeds Forge Company with a load of 40 tons distri- 
buted uniformly, when the deflection of the under- 
frame in the centre was found to be ,, in., and the 
deflection of the ie jj, in. There was, of course, 
with these slight deflections no permanent set. 

All these examples of narrow-gauge stock have, as 
already stated, Fox pressed steel frames, and in 
Fig. 5, on page 110, we illustrate a standard carriage 
underframe, with bogies, for this description of rolling 
stock. This underframe is 40 ft. 6 in. long by 6 ft. 8 in. 
wide, the length over buffers being 43 ft. 3in., and 
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A hand brake, which gives equal 


oogies is 4 ft. 3 in. 
block pressure on every wheel, on straight r or 


curves, is fitted as shown. This underframe is the 
same as that fitted to the car shown in Fig. 4, and 
will take curves 150 ft. radius. The test is twice the 
working load. In Figs. 6 to 13, ou the opposite and 
present pages, we give illustrations of two types 
of bogie used for this description of narrow-gauge 
stock by the Leeds Forge Company. The details are 
clearly shown on the drawings, and the leading dimen- 
sions are marked on, so that it is unnecessary to 
repeat them. The distinction between the two is 
that the bogie shown in Figs. 6 to 9 has a swing 
bolster, whilst the other is not so provided, but has 
spring side bearings and double coil axle-box springs 
specially arranged for light stock, the outer coil 
being longer than the inner, so that the vehicle 
when unloaded rides on the outer coil only, but when 
the load is put on both sets of springs are brought 
into action. 1n connection with this matter it ma 
be stated that Mr. Calthrop, the consulting engi- 
neer to the Barsi Light Railway, considers the absence 
of vibration in the running of the carriage and wagon 
stock to be due in a great measure to the Timmis 
system of coiled springs which have been employed 
throughout the whole track. He also attaches import- 
ance to the fact that the steel sleepers used were 
spaced at distances so arranged as regards rail joints that 
there is equal resilience throughout. This practice of 
placing sleepers was first determined by theoretical 
considerations, the correctness of which has been 
demonstrated by a series of lever experiments, con- 
ducted on the permanent way by means of a lever testin; 
machine, and finally by practice. We are also aaleed 
to state that the p Pgs from which the engrav- 
ings now published have been taken, were taken by 
Mr. J. Wormald, of Leeds. 

In our issue of April 6, 1894, we gave a full de- 





between centres of bogies 28 ft. The wheel base of 


scription of the Fox system of pressed steel frames 
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for rolling stock, and refer those of our readers who 
require to refresh their memories on the subject to our 
earlier issue. There are, however, a few words that 
may be further said here on the subject in connection 
with this light railway question. The advantages 
claimed by the representatives of the pressed steel 
frame system are that it secures a minimum tare 
weight, combined with great ni and carrying capa- 
city, and complete interchangeability of the various 
yarts. The low-sided bogie wagon, illustrated in 
Fig. 4, is taken as an example. The tare weight is 
4 tons 2 ewt., and the carrying capacity or paying load 
is 15 tons 18 cwt., equal to not very far from four 
times the tare weight. Ordinary gauge wagons of this 
type, if constructed of wood, carry a paying load of 
from 14 to twice their tare weight. The great advan- 
tage, it is claimed, of the narrow-gauge steel under- 
frame wagon is not secured at the expense of efficiency, 
for the wagon illustrated in Fig. 4 was loaded, as 
stated, with 40 tonsof pig iron, or 24 times the maxi- 
mum carrying load; the deflection being as already 
stated. This load remained on the wagon five days, 
at the end of which time there was no permanent set. 
A high-sided coal wagon on the same system, which 
was exhibited at the Newlay trials, weighed 5 tons 
7 ewt., and would carry a load of 14 tons 13cwt. The 
tare of the covered goods wagon, Fig. 3, was 5 tons 
18 cwt., and this, as stated, would carry 14 tons 
2ewt. These figures, the Leeds Forge Company claim, 
show ‘‘ that the whole of the above-mentioned stock 
far exceeds in proportion of paying to non-psying 
load anything that can be obtained by any other form 
of construction.” 

We take these statements from a report which has 
been furnished us by the company, and they are 
undoubtedly striking. It would, however, be of inte- 
rest if exact figures were given for comparison between 
the old and new systems, taking equal gauge, for 
though the narrow gauge has its advantages, it is not 
on a level, for general work of a railway, with the 
standard gauge. 

Other advantages put forward in favour of the Fox 
system are that the parts required are less in number 
as compared with a frame built up of channels, angles, 
plates, and knees ; whilst in the solid ends and corners 
much greater lateral and diagonal strength is obtained 
to resist the stresses in these directions than would 
be the case with a built-up frame of equal weight. In 
the built-up frame at a junction of two channels 
of equal section, the flanges have to be cut away to 
allow one bar to fit into the other, and have only an 
angle-iron knee connecting the members. In such a 
case lateral stiffness is obtained by the web of the 
channel only. In the Fox system lateral stiffness is 
secured by flanges and webs, in addition to one or 
more rivets through the top flanges of the members 
connected, 'T’o obtain equal stiffness in built-up frames, 
the members would have to be connected by a knee 
and have gussets on the top and bottom flanges. Thus 
five pieces would be required in the connection of the 
two members. We give the claims put forward by the 
manufacturers of the steel pressed frames in practi- 
cally their own words, and leave our readers to draw 
their own moral, which, however, should be a striking 
one. 

To the above details we may, in concluding our 
notice, add some particulars, as they are the result of 
actual experience, taken from a report of Mr. Everard 
R. Calthrop, the consulting engineer to the Barsi Light 
Railway Company : 


In reducing the capital cost of railway communication 
to its lowest possible figure compatible with efficiency, 
the adoption of the principle of narrow gauge—such as 
the 2 ft. 6 in. saenel for the Barsi Light Railway—un- 
questionably stands pre-eminent as regards the reduc- 
tion in prime cost, in consequence of the greater flexibility 
of alignment and its sequel in respect of the avoidance 
of heavy cuttings, embankments, and other costly works. 
In India the saving has been shown to amount to no less 
than four-fifths of the total cost of permanent way, 
which means that for a given amount of money a narrow- 
gauge line can offer five times the traftic area. 

When once this principle of narrow gauge has been 
adopted, the most important reduction in capital cost 
that it is possible to make is in the direction of reducing 
the dead weight of the train to the lowest possible pro- 
portion, compatible with a proper reserve of strength and 
a due regard to the cost of maintenance and repairs. By 
make pressed steel frames I have been able, while 
working to a uniform maxitaum axle load of only 5 tons, 
to place on the Barsi — Railway open wagons 25 ft. 
long over headstocks with a paying load of 15 tons 18 ewt., 
and a tare weight of only 4 tons 2 ewt., the penentnge of 
tare to the total weight being only 20.5 per cent. This 
low side wagon has been placed under a test load of 40 
tons, with a temporary deflection of 5; in. and without a 
trace of any permanent set. The high side open wagons 
weigh 5 tons 7 ewt., and carry 14 tons 13 ewt. of goods. 
The covered wagons weigh 5 tons 18 ewt., and carry 14 
tons 2 ewt. The carriages are 46 ft. 6 in. long over bodies, 
and are capable of seating 64 passengers each. _I know of 


no system which can produce such results as these while 
maintaining the same reserve of strength. 

The necessity of light tare weight on light railways of 
narrow gauge assumes an aspect of the highest possible | 50/. 2s. 
importance when it is remembered that it effects a per- 


manent economy in working expenses, by making it 
possible to carry, on a given maximum axle | a 
greater quantity of goods per train at the same cost of 
coal, oil, and wages. - This is not a matter affecting capital 
cost only, but there is an actual saving of revenue day by 
day in respect of every train that is run. The light tare 
weight of this rolling stock has, however, uced a 
substantial saving in the capital cost of the Barsi Light 
Railway, since it has enabled the Barsi Light Railway 
Company to move a very heavy traffic with engines 
limited to the low uniform axle load of 5 tons, on rails of 
30 Ib. and 35 1b. per yard. Had the wagon stock been 
built with the usual heavy tare weights, it would have been 
necessary, in order to carry the same weight of goods in 
each train, to have adopted a greater axle load, to have 
designed much heavier and more powerful engines, and 
to have employed rails of much greater weight per yard. 

In pene to military requirements, which I have taken 
into account in designing this rolling stock, the advan- 
tages gained by the use of very light tare weights are of 
the highest possible importance. As stated above, it 
reduces the weight and bulk of permanent way to the 
smallest proportions, thereby increasing the length of 
track which can be carried in one ship, or by one train, 
and the permanent way being lighter it is handled and 
laid quicker. The pressed steel underframes require no 
trusses, consequently they pack closely and avoid the risk 
of breakdown from lost nuts or bolts. They are so light 
that they can be handled with very elementary lifting 
appliances, and the time lost on arrival in erecting stock 
8 pues fe sections for the greater convenience of handling 
is avoided. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was active in the 
pig-iron warrant market last Thursday forencon, when 
about 40,000 tons changed hands, the dealing being very 
general. The demand, however, waschiefly forScotch iron, 
the price of which rose $d. per ton. Cleveland also rose 
3d. In the afternoon there was a smart reaction in prices 
on some realisations, the drop being 2d. to 3d. per ton 
all round. Some 35,000 tons of iron were dealt in. The 
closing settlement prices were as follow: Scotch iron, 
48s. 6d. per ton; Cleveland, 41s. 6d.; Cumberland and 
Middlesbrough hematite iron, 51s. 44d. and 50s. 6d. per 
ton respectively. On Thursday forenoon the market was 
barely steady. Scotch warrants improved in price a little, 
up to 48s. 7d., leaving off at 48s. 6d. buyers. Cleveland 
and hematite irons declined in price a copper or two. 
In the afternoon the sales amounted to fully 30,000 tons. 
Scotch warrants declined 14d., down to 48s. 5d. cash 
buyers, but all the other sorts left off at the fore- 
noon close. The settlement prices at the close were 
48s. 44d., 41s. 44d., 51s. 3d., and 50s. 43d. respec- 
aew & per ton. A good business was done on Mon- 
day forenoon, 30,000 tons of all kinds changing hands. 
The tone of the market was steady, and at the close prices 
had all advanced from 4d. to 2d. per ton. A moderate 
amount of business—15,000 to 20,000 tons-—was recorded 
in the afternoon, when prices closed rather better than in 
the forenoon, the settlement quotations being 48s. 6d., 
41s. 44d., 51s. 4$d., and 50s. 74d. per ton respectively. A 
firm tone ruled on Tuesday forenoon, when prices were dis- 
tinctly harder. About 15,000 tons of iron were dealt 
in—10,000 tons out and out and 5000 tons of ‘‘ options.” 
Prices were advanced all round. About the same quan- 
tity of iron changed hands in the afternoon, and prices 
declined 4d. to 1d. per ton. The settlement prices at the 
close were 48s. 6d., 41s. 6d., 51s. 6d., and 50s. 104d. per 
ton respectively. The market was very dull this fore- 
noon. About 30,000 tons were sold. Some of the sales 
were engaged in by weak holders, and prices had a 
sharp break—1l$d. to 2d. per ton. Further flat- 
ness developed itself in the afternoon, owing to 
weakness in the speculative account, but the legiti- 
mate trade is as good as ever. On the day Scotch 
iron lost 4d. per ton. Afternoon sales 30,000 tons. The 
settlement prices were, respectively, 48s. 3d., 41s. 3d., 
5is. 14d., and 50s. 74d. per ton. The following are the 
quotations for several No. 1 special brands of makers’ 
iron: Clyde, 51s. 6d. per ton; Summerlee, 52s.; Calder, 
52s. 6d.; Gartsherrie, 53s.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 51s. 6d.; 
Shotts (shipped at Leith), 52s. 6d. ; Carron (shipped at 
Grangemouth), 53s. per ton. There are now 80 blast- 
furnaces in actual operation in Scotland, as compared 
with 77 at this time last year. Hematite pig iron 
is in good demand, and some of the makers of it are 
confident that the prices now ruling will not only be 
maintained, but that they will improve still further. 
The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores stood at 362,962 tons yesterday afternoon, 
against 362,982 tons yesterday week, on showing a reduc- 
tion for the past week amounting to 20 tons. 


Finished Iron and Steel.—Makers of finished iron, who 
are generally well supplied with orders, are quoting from 
2s. 6d. to 5s. per ton 2 peice on recent prices, the pro- 
spects of trade in the early future being very decided. 
Marked bars are 5s. per ton up in price. The price of 
steel is likewise showing a firmer tendency, as the good 
tone that prevailed at the close of last year is being well 
maintained. There is an abundance of work on hand, and 
many fresh inquiries are being reported. 

Glasgow Cop, Market.—No transactions in copper 
were reported last Thursday forenoon, but the price of 
the metal was advanced 2s, 6d. per ton. In the afternoon 
100 tons’were dealt in, and the forenoon gain was lost. 
The market was firm, but idle, on the following forenoon, 
when only one lot of 25 tons changed hands at last price, 





R and ton cash, with buyers over. The market 
continued {firm in the afternoon, but dealing was again 





limited to one lot of 25 tons at 50/. 2s. 6d. per ton cash. 
A year ago copper was selling at 41/. per ton, or fully 92. 
lower than it now brings. In the interval the demand and 
consumption have grown enormously. On Monday fore- 
noon 50 tons were sold, and the price advanced 6s. 3d. per 
ton. No business was reported in the afternoon, prices 
closing very firm. Yesterday forenoon 50 tons changed 
hands, and the price made other 5s. per ton of advance. 
In the afternoon 25 tons were sold, and quotations gave 
way ls. 3d. perton. Thisforenoon 100 tons were dealt in, 
and the price rose 1s. 3d. per ton. In the afternoon the 
market was steady, but idle. 


Royal Society of Edinburgh.—At the ordinary fort- 
nightly meeting of the Royal Society of Edinburgh on 
Monday night, Dr. John Murray, F.R.S., of the Chal- 
lenger Expedition, made a communication on the ‘‘ Ocean 
Ranger ” f of the South-West Pacific. In the course 
of his paper mention was made of a deep-sea sounding 
which was only about 260 yards less than six miles, which 
is the greatest ocean depth at present known. Several 
communications on purely physical subjects were after- 
wards submitted, the authors being Dr. C. G. Knott, 
Professor P. G. Tait, and Lord Kelvin. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Municipal Management of Tramways.—The accounts 
relating to the second quarter’s working of the Sheffield 
tramways by the corporation have just been published. 
The weekly takings range from 8010. 16s. to 1105/. 17s. 44d., 
the figures for the thirteen weeks commencing October 18 
being respectively : October 18, 865/. 15s. 1d. ; October 25, 
8237. 16s. 5d. ; November 1, 8307. 1s. 0$d. ; November 8, 
8027. 14s. 1d. ; November 15, 8397. 9s. 24d. ; November 22, 
8467. 1s. 24d.; November 29, 819/. 1s.; December 6, 
788/. 2s. 10$d. ; December 13, 844/. 0s. 10d. ; December 20, 
8167. 11s. 2d. ; December 27, 1041/7. 5s. 7d. ; January 3, 
1105/. 17s. 44d. ; January 10, 801/. 16s. The largest in- 
crease over the corresponding week of the previous year 
was shown on January 3, when it reached 272/.. 14s. 74d. ; 
the smallest increase was in the week ended December 27, 
when it was 62/. 7s. 2d. The total increase for the quarter 
reaches 1813/. 0s. 5d., and this without a single yard of 
extra tram line being worked. In the first quarter of the 
corporation’s working the advance was 1371/., so that since 
the lines changed hands the corporation have taken 
3180/. more than their predecessors in a given period. 
The surplus shown by a year’s work will probably reach 
about 6500/., and deducting 20002. for extra cost of work- 
ing, there will be an additional profit of 40007. The cor- 
poration have under consideration a great scheme of 
tramway extension. 


The Sheffield Chamber of Commerce.—The annual meet- 
ing of the Sheffield Chamber of Commerce was held on 
Friday, when three of the local members of Parliament 
were present. The retiring President moved the adoption 
of the report, and took occasion to congratulate the 
Chamber upon the vast improvement shown during the 
year in the trade of Sheffield and of the United Kingdom 
generally. 


Decrease in Cutlery Exports.—Sir Howard Vincent 
M.P., called the serious attention of the Sheffield 
Chamber of Commerce at the annual meeting of that 
body to the serious decrease in the exports of hardware 
and cutlery during the past 30 years. Whereas in 1866 
we exported those goods to the value of 3,826,000/., and 
in 1872 the amount had risen to 5,000,000/., it had fallen 
in 1891 to 2,500,0007., in 1895 to 1,856,0007. (or 3,200,000/. 
less than in 1872), and in 1896 to 2,121,000/., or very little 
more than half the amount exported 30 years back. The 
matter was, he contended, most serious, looked at in the 
light of the efforts made by the manufacturers of Sheffield 
and Birmingham to bring their machinery and plant up 
to the latest date. Then as to iron and steel, 23,800,000/. 
worth was exported last year, as compared with 37,000, 000/. 
in 1873, and 31,000,000/. in 1890. Side by side with our 
diminished exports came enormously increased imports of 
foreign competing goods, and this, he argued, was most 
serious. The Right Hon. A. J. Mundella, M.P., was 
more optimistic. hile he did not think everything was 
quite as satisfactory as it might be, he believed that the 
trade during the present year would be probably as good 
as that which was experienced during the past 12 months 


Tron and Steel.—Trade in nearly all departments of en- 
gineering work maintains its position, the only notable 
exception being the manufacture of textile machinery. 
The depression in this branch of industry is doubtless 
due to the t falling off in American exports. Loco- 
motive builders and electrical and hydraulic engineers 
are busy. In the Sheffield district the satisfactory de- 
mand for all kinds of railway material, which we have 
chronicled for several months past, continues, and the 
works engaged in this line are fully employed, with 
ample orders on their books. Indian orders have been 
the most eo ones from abroad, but small con- 
tracts from all parts of South America are coming in, and 
are doubly welcome after the long stoppage of orders from 
that quarter. The demand from the antipodes is very 
limited, except from Western Australia. In marine work 
the various branches are fairly well employed, although 
the amount of work is not equal to that for railway pur- 
poses. The great advance in freights in October was due 
to an accidental combination of circumstances, and not to 
the sudden inflation of the world’s trade. It only hap- 
pened that a large number of vessels were in the wrong 
place, and as soon as the situation was adjusted the ex- 
aggerated rates of freight fell, and with them the de- 
mand for new ships, The orders booked in the mean- 
time will, however, keep the builders busy for some time 
to come. There are no new items of special interest to 
record in connection with armour. Bessemer billets are 
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firm at 6/. to 6/. 10s., and in other directions the market 
maintains a strong tone. 


South Yorkshire Coal.—The majority of the collieries 
in this district are being worked six days per week. 
Trade has once more opened strongly, and the de- 
mand for all kinds of fuel is now exceptionally good. 
The house-coal market is firm, and the large out- 

ut of steam coal is readily disposed of. The Hum- 
er ports are taking a fairly good tonnage, and as 
the iron, steel, and textile industries are fairly active, 
values are well maintained. Best Silkstones realise at the 
_ from 8s. 6d. to 9s. 6d., Barnsley house coal 8s. to 9s., 
iards 7s. to 7s. 6d., manufacturers’ coal 4s. to 5s. 6d. for 
best Saree. smudge 2s. upwards, coke from 8s. 6d. to 
10s., best washed varieties up to 13s. 








Water Suppty or LEICESTER.—The new Leicester 
Corporation Water Works reservoir at Swithland is now 
rapidly filling. The storage capacity of the reservoir is 
383,000,000 gallons, and the water is now a little more 
than a foot below the weir. At Bradgate the stock is 
482,000,000 gallons. At Thornton also there is a full 
supply. Altogether, Leicester has now a stock of 
1,200,000,000 gallons of water, and no apprehensions are 
entertained of any further scarcity. Summer has, how- 
ever, still to come. 

THE Rotirne or ARMOUR PLatTEs.—Mr. C. J. Stoddart, 
managing director of the Parkgate Iron Works Company, 
Rotherham, writes an interesting letter to a Yorkshire 
newspaper, in the course of which he states that the first 
armour plates were rolled at the Parkgate Iron Works, 
and that long before 1856, the year of the starting of the 
Atlas Works, the late firm of Samuel Beale and Co. 
were the only makers of rolled plates in the district. For 
some years previous to 1856 this firm, Mr. Stoddart says, 
rolled large plates for the Great Eastern steamship, and 
for the Irish mail boats Ulster, Munster, Leinster, and 
Connaught. In consequence of the flutter caused at the 
Admiralty by the appearance of the French armoured 
vessel La Gloire, a communication was made to Palmer 
Brothers, of Newcastle, who consulted with Mr. Samuel 
Beale on the matter. This gentleman, together with Mr. 
G. G. Saunderson, who was then manager of the works, 
decided to make an experiment in armour-plate rolling. 
As a result, the first battery plate from the Parkgate 
Tron Works was sent to Palmer Brothers and Co. on 
February 9, 1856, and between that date and the following 
April nearly 200 tons were supplied, ranging from 3 in, to 
43 in. in thickness, These formed the armour of H.M.S. 

error, which was launched in 1856. 





PERSONAL AND TRADE Nores.— Mr Charles Weiss, 
Assoc. M. Inst. C.E., who, since October, 1895, has been 
resident engineer and manager at the works of the 
British Aluminium Company, at Foyers, N.B., has re- 
signed his position for personal reasons, after having 
superintended the erection of the plant and successfully 
started the manufacture of aluminium. We understand 
he will shortly sever his connection with the company.— 
Mr. Joseph M. Wilson, M. Inst. C.E., after 28 years’ 
service as a member of the Board of Managers of the 
Franklin Institute of the State of Pennsylvania, Phila- 
delphia, U.S., during 10 years of which he was President 
of the Institute, has declined renomination. He still re- 
tains an official connection with the Institute, however, 
as President of the Board of Trustees.—We learn that the 
plant of the Wigston Electrical and Engineering Com- 
pany, Limited (in liquidation), has been purchased by 
Messrs. Girdlestone and Co., 16, Davies-street, W., who 
will —, on the business under the title of the West- 
minster Engineering Company, Limited. Mr. F. V. 
Andersen will act as consulting engineer to the firm.— 
Mr. H. B. Spencer, of 91, Haworth’s Buildings, Cross- 
street, Manchester, will in future represent the Otis 
Elevator Company, Limited, in that city.—Mr. G. 8. 
Goodwin, consulting engineer and naval architect, of 
Alexandra Buildings, James - street, Liverpool, has 
admitted into partnership Mr. A. Hamilton and 
Mr. W. F. Lambert. The firm will in future 
be known as Messrs. G. S. Goodwin and Co.— 
Mr. W. H. Severn, of Palace-chambers, 9, Bridge-street, 
Westminster, having dissolved partnership with Mr. 
H. F. Gooch, is continuing the business of consulting and 
mspecting engineer with Mr. J. C. Anson, formerly of 
Fry, I Anson, and Co., meg | we and of Saltburn-by- 
the-Sea, Yorks. The same address will be kept under 
the style of Severn and I’Anson.—Mr. H. C. Eyres, 
whose recent resignation of the management of the Coal- 
brookdale Compan ’s London business, and appointment 
to that of the architectural department of the Falkirk 
Tron ees Fon we recently noted, was on Saturday last 
entertained by the Coalbrookdale London staff, and pre- 
sented with an illuminated address, together with a hand- 
some piece of plate.—We are officially informed of the fol- 
lowing changes in the management of the Brush Electrical 
Engineering Company: Mr. J. 8S. Raworth, whose time is 
now almost entirely devoted to the development of the 
‘* Universal” steam engine, has resigned his position as 
Joint manager and chief engineer, and has been appointed 
consulting engineer and elected a director of the com- 
pany. r. W. M. Mordey, who for many years has been 
chief electrician, will in future act as consulting elec- 
trician to the company, and will be free to. undertake 
other work, the company, however, retaining his advice 
— 4 assistance with regard to the articles of his design 
. mvention which it manufactures. Mr. Percy Sellon, 

ately joint manager with Mr. J. S. Raworth, Bs been 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a very 
numerous attendance on Change, and a cheerful tone pre- 
vailed. Perhaps the most satisfactory feature of the 
market was the desire exhibited on the part of buyers of 
Rig iron to enter into contracts for forward delivery. 

lers were in no hurry to do business ahead. Models 
and photographs of considerable interest to Cleveland and 
Durham were exhibited by Mr. E. F. Jarvis, illustrating 
a system of water cooling whereby, it is claimed, ample 
supplies of cold water for condensin, mg a &e., can 
be obtained at a nominal cost. e learn that the 
plants in operation in Cleveland are giving satisfaction. 
Although the system is a German invention, and very 
largely adopted there, the whole of the plant is manufac- 
tured in England. For prompt f.o.b. delivery of No, 3 
g-m.b, Cleveland pig iron 41s. 6d. was freely offered, but 
it was very difficult to find sellers prepared to do_busi- 
ness at such a figure. Parcels changed hands at 
41s. 74d., whilst some firms held out for 41s. 9d., and 
reported that they were able to get it. For delivery to 
the end of March 42s. was paid. iddlesbrough warrants 
were steady gg gen the day, opening at 41s. 64d., 
and closing 41s. 6d. cash buyers. No. 1 Cleveland pi 
was reported scarce, and 43s. 6d. was generally pth 
for it. No. 4 foundry was 41s., and grey forge 40s. 
East coast hematite pig iron had a decided upward 
tendency in price, and this was to be expected considering 
the present cost of production. For early delivery of 
mixed numbers 52s. was paid, andas muchas 53s, was asked 
by some makers. Foreign ore was very firm in price, the 
demand being large. Rubio was 15s. 6d. to 15s. 9d. ex- 
ship Tees. To-day affairs were rather — owing to 
warrants easing a little, but prices for makers’ iron were 
not quotably changed. Middlesbrough warrants closed 
41s. 3d. cash buyers. 


Manufactured Iron and Steel.—Little new can_be 
reported of the manufactured iron and steel trades. 
In all departments there is considerable activity, and 
prospects for the future are regarded as bright. There 
is really no change in quotations, but the tendency is 
certainly in the right direction. Common iron bars are 
put at 5/. 7s. 6d.; iron ship-plates, 5/. 5s.; steel ship- 
plates, 5/. 10s.; iron ship-angles, 5/. 2s. 6d.; and steel 
ship-angles, 5/. 7s. 6d.—all less the usual 25 per cent. 
discount for cash. Heavy sections of steel rails are 
41. 12s. 6d. net at works. 


The Coal and Coke Trades.—Coal on the whole is steady, 
but some kinds show a slight easing. Gas coal com- 
mands fancy prices for odd cargoes, but the period of 
largest consumption is now passing away. Bunker coal 
is not so firm as it was. Coke does not change in price, 
but the fact is there are not many sales just now, most 
consumers having made rather long contracts. About 
13s. 6d. may be given as the general quotation for good 
blast-furnace qualities delivered at Cleveland works. 








Tue ARGENTINE NAvy.—The Argentine ironclad Almir- 
ante Brown has left Buenos Ayres for France, where she 
will receive new guns. 





ENGINEERING AT THE WEAR. — The North-Eastern 
Marine Engineering Company, Limited, at their Sunder- 
land works, last year constructed engines for 37 vessels, 
the total power being 17,290 indicated horse-power. This, 
added to the 37,150 indicated horse-power of machinery 
made at the Wallsend works, gives a total of 54,440 indi- 
cated horse-power—the highest of any north-east coast 
firm. 


CapEetown.—Mr. W. T. Olive has addressed a letter to 
the Capetown Town Council requesting to be relieved of 
his duties as city engineer and surveyor. In the event of 
the council consenting to cancel an agreement entered 
into by Mr. Olive in March, 1895, he will be willing to 
act as engineer for the city drainage scheme, either until 
the completion of the works, or for such a period as the 
council may desire. 





EMBANKING THE WATERS OF THE NILE AT ASSOUAN IN 
Upper Ecypt.—At a meeting of the Victoria Institute, 
held at Adelphi-terrace on Monday last, the proceedings 
were commenced by reading a letter received by the In- 
stitute from Her Majesty, and the election of new mem- 
bers, after which Professor E. Hull, LL.D., F.R.S., 
described the last proposed scheme for embanking the 
waters of the Nile at Assouan in Upper Egypt. After 
referring to the long lapse of time during which the culti- 
vation of the ground in Egypt had been carried on by 
irrigation, and havin; ivunteed the origin of the rise and 
fall of the Nile and the source of the fertilising sediment, 
the author proceeded to deal with the question of the pro- 

sed embankment of the Nile waters at the First 
Coaneek, by which during the period of low Nile the 
waters would accumulate to the extent of allowing a 
second flood by means of distributing canals carried down 
the valley on each side of the river. He also gave an 
historical sketch of the various projects proposed by 
Linant de Bellefonds, Count de la Motte, and Mr. 
Prompt, and the final adoption of the Assouan site on the 
report of Mr. W. Willcocks, Director-General of Reser- 
ee" together with the arrangement by which the Island 
of Phil, with its monuments, would 


injury. As regards the advantages of the scheme in in- 
creasing the productions of Egypt, it had been estimated 
by Mr. Garstin that the gain to the State would amount 
to 850,0002. per annum, and the increased value of the 


Middle, and Lower Egypt to 
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NOTES FROM THE SOUTH-WEST. 
Cardiff.—The best descriptions of steam coal continue 
in strong demand, and colliery proprietors have, in some 
cases, disposed of nearly the whole of their production for 
five or six weeks in advance. JPrices have been tending 
upwards, the best descriptions having made lls. to 
lls. 3d. per ton, while secondary qualities have been 
firm at 10s. 6d. to 10s. 9d. per ton. The demand for steam 
coal has also been in excess of the supply. Household 
coal has shown considerable firmness: No. 3 Rhondda 
large has made 11s. to 11s. 3d. per ton. Patent fuel has 
been in good request at previous prices. The demand for 
coke has been active: foundry qualities have made 17s. 
to 17s. 9d. per ton, and furnace ditto 16s. to 16s. 6d. per 
ton. There has been a steady inquiry for iron ore, but 
prices have been scarcely maintained ; the best rubio has 
made 14s. 6d. per ton. The manufactured iron and steel 
trades continue brisk, there having been numerous in- 
uiries for steel rails, steel sleepers, and Bessemer and 
rca steel bar. 


Barry Railway.—A project has been brought forward 
for constructing a deep-water pier at Weston. The pro- 
moters ask for powers to construct a pier from a point 
adjoining the Marine Hotel for a distance of about 
2000 ft., where a depth of 12 ft. of water would be 
obtained at low tide. The project will have the assist- 
ance of the Barry Railway Company. It is stated that 
the Barry Company also intends to construct four steamers 
for nger traffic, two of which will be ordered and 
will be available for service next season. 


Pembroke Dock.—The monthly meeting of the Pembroke 
Town Council was held at Pembroke on Tuesday. Mr. 
Beesley, C.E., attended, and submitted plans and _esti- 
mates both for sewerage and for supplying Pembroke Dock 
with water. The council osidet to apply to the Local 
Government Board for authority to borrow 27,0002. for 
water purposes and 15,000/. for sewerage, being the — 
neer’s estimates. Mr. Beesley was further instructed by 
the council to prepare a scheme for the sewerage of Pem- 
broke Ward, and this he promised to do within a month, 








Brazi AND THE Etectrric Licut.—An order is stated to 
have been placed with a New York compre | company 
for the machinery required to work an electric light plant 
of 15,000 lights in southern Brazil. : 


Tue Steam Yacut “Ivy” AND THE BENIN PUNITIVE 
Exprpition.—The part to be played in the Benin expedi- 
tion by this steam yacht suggests a brief description: She 
was built by the Earle Company at Hull, and handed 
over to the Protectorate in less than a year from the time 
of commencement. Her ordinary speed of 10 knots can 
be increased to 13 knots ; she is very roomy, an excellent 
sea boat, with plenty of accommodation for ae officers and 
crew, besides 10 spare cabins and a large troop deck 
for the transport of military; she can carry about 500 
native soldiers. Her dimensions are: Length over all, 
237 ft., and 204 ft. between perpendiculars; breadth, 
34 ft., and depth 16 ft. 6in. She is constructed on the 
composite principle. The deck-house is 130 ft. in length 
and 20 ft. in breadth, built of teak, as are also all the 
cabin fittings and furniture. The yacht is specially venti- 
lated. She carries a 7-pounder forward and two machine 
guns aft. The machinery consists of two sets of triple- 
compound engines of 1150 indicated horse-power, which 
drive a pair of bronze propellers, and steam is supplied 
from two large steel multitubular boilers working at 
150 Ib. pressure. Her draught of 10 ft. 3 in. enables her to 
get further up the Niger than any of H.M. ships on. 
the station. 





H.M.S. ‘“‘ TerR1BLE.”—It was intended during the past 
week to have the gun trials of H.M.S. Terrible, but the 
weather proved too hazy, and the vessel returned to Ports- 
mouth Dockyard on Monday, the 18th inst. Some trials, 
however, were made with her steering engine, and the 
helm was put from the middle line to hard over in 11 
seconds, and from hard over to hard over in 25 seconds, 
the time specified in the contract being 30 seconds. In 
connection with the progressive speed trials two runs 
have been made on the measured mile at Stokes Bay, 
but the others have been postponed. There was a 1-knot 
tide running, but other conditions were favourable. 
Going with the tide the speed was 11.25 knots, the star- 
board engine making 49.12 revolutions and developing 
1115 indicated horse-power, and the port engine 47.62 
rovolutions and 893 indicated horse-power. This gives 
a mean of 48.8 revolutions, and a total of 2008 indicated 
horse-power. Against the tide the speed was equal to 
9.326 knots, and on this run the pride mse engine made 
50.51 revolutions, and developed 1180 indicated horse- 
power, while the port engine made 48.03 revolutions, indi- 
cating 907 horse-power. The mean was 49.27 revolutions, 
and the total 2087 indicated horse-power. Thus for the 
two runs the means were: Speed, 10.288 knots; engine 
revolutions, 49; indicated horse-power, 2047. We shall 
continue our article on the trials when these progressive 
speed trials are completed. Messrs. Allen, of Bedford, 
call attention to the fact that in the list of auxiliary 
machinery working during the 29 hours’ coal consump- 
tion trial of H.M.S. Terrible, given on page 84 ante, 
there are omitted two of the three sets of electric 
light machinery which were working at nearly the full 
oad. Each set is capable of developing 90 indicated 
horse-power, so that with this addition of 180 horse- 
power the coal consumption of the propelling machinery 
1s slightly better were deduction made for auxiliary 
machinery, but, as already explained, the Admiralty do 
not make any allowance. essrs. /llen installed the 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna : Lehmann and Wentzel, Kartnerstrasse. 

Care Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig: F. A. Brockhaus. . 
Mulhouse : H. Stuckelberger. 
Gtaseow : William Love. 
Inv1A, Calcutta : Thacker, Spink, and Co. 
mbay : ker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any ae office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, ee 

New Soutu WauEs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 
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Waterwheel,” by Mr. S. Henry Barraclough, B.E., Stud. Inst. C.E. 
Dr. Alexander B. W. Kennedy, F.R.S. (Member of Council), will 
take the chair. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Janu 
28, ordinary general meeting at 8 p.m., at the Institution of Civil 
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trical Interlocking the Block and Mechanical Signals on Railways,” 
by Mr. F. T. Hollins, Member. 
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W. H. St. John Hope, M.A.—Wednesday, January 27, at 8 p.m. 
Seventh ordinary meeting. ‘‘Voice Production,” by Mr. William 
Nicholl. Dr. C. Hubert Parry, Director of the Royal College of Music, 
will preside.—Thursday, January 28, at 4.30 p.m. Indian Section. 
This meeting will be held at the Imperial Institute. ‘‘The Moral 
Advance of the Peoples of India during the Reign of Queen Vic- 
toria,” by Mr. William Lee-Warner, M.A., C.S.I., formerly British 
Resident in Mysore, and Chief Commissioner of Coorg. The 
Right Hon. the Lord Herschell, G.C.B., D.C.L., will preside. 
—Thursday, January 28, at 8 p.m. Howard Lectures. ‘‘ The 
Mechanical Production of Cold,” by Professor James A. Ewing, 
M.A., F.R.S. Six Lectures. Lecture I. 

Tue SourH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS’ 
MANAGERS.—Saturday, the 30thinst., at the Institute, Dudley, when 
Mr. Alex. E. Tucker, F.1.C. (Past-President), will read a paper on 
‘* Lubricants and Lubrication.” The paper will be illustrated by 
several lantern views. Chair to be taken at 7 p.m. 
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HIGHER TRAINING IN TECHNOLOGY. 

Aut those interested in the question of technical 
education will rejoice in the triumphant vindica- 
tion of the work of the Central Technical College, 
which appears in the report of the committee ap- 
pointed, at the request of the Mercers’ Company, 
to consider the ‘‘ expenditure of the Central College 
of the City and Guilds of London Institute for the 
Advancement of Technical Education, especially as 
compared with results.” The wording of this 
request shows pretty clearly where certain sec- 
tions in the City felt the pinching of the shoe. 
For a given expenditure the various polytechnics 
were passing through their classes many more 
students than the Central Technical College, so 
that the expenses per student in the latter seemed 
high, no regard being paid to the quality of the 
work accomplished in the two classes of institution. 
This latter can only be judged by experts, whilst 
every man in the street is quite capable of appre- 
ciating mere matters of quantity. Moreover, and 
quite legitimately, many of the guilds felt that in 
the case of the Central Technical College they were 
not getting due credit from the public for the heavy 
pecuniary sacrifices which were necessary to estab- 
lish and maintain it, whilst an equal sum expended 
on a second-grade polytechnic of little or no advan- 
tage to the industries of the country would receive 
frequent and eulogistic mention in the press. 
Further, a certain amount of ill-feeling was created 


8! in the City by the bestowal of what was in truth a 


well-deserved knighthood on Sir Philip Magnus for 


8|his work in directing the technological under- 


takings of the guilds. But the men who had found 
the sinews of war were at the same time passed 


9! over, and their friends felt aggrieved, and perhaps 


not unjustly, as there is nowadays a disposition to de- 
preciate the qualities by which the wealth of the 
nation is maintained or increased. As much talent, 
and far more mental worry, is expended in building 
up a big business as in attaining the position of Senior 

rangler in the Mathematical Tripos. 

With such feelings prevalent as those mentioned 
above, the Governors of the City and Guilds of 





London Institute were well advised in promptly 
meeting the views of the malcontents, and appoint- 
ing a very strong committee to go into the whole 
matter, this committee including representatives of 
both the professional and the commercial members 
of the guilds. A President and a Past-President of 
the Institution of Civil Engineers, and three Past- 
Presidents of the Chemical Society, insured that the 
committee should be competent to deal with the 
question of the efficiency of the training provided at 
the college, whilst the other members were equally 
well equipped on the financial side of the matter. 
This special committee in turn appointed two sub- 
committees ; one, under the presidency of Mr. 
E. L. Beckwith, dealt with the finance and ad- 
ministration of the college, and the other, of which 
Sir Douglas Galton was chairman, with the educa- 
tional work. Both committees completely vindi- 
cate the college in all respects. The former, in its 
report, gives a short history of the Central Tech- 
nical College, which, as stated at its inception, was 
formed to accommodate three classes of student, 
to number about 200 in all, and to consist (1) of 
those intending to become teachers, (2) of persons 
over 16 who, having passed an entrance examina- 
tion, took a complete course in technology, and (3) 
special students, such as men already engaged profes- 
sionally, who wish to attend special courses. The 
building and equipment of the college cost 101,8001., 
and the net annual cost to the guilds is rather less 
than 70001. per annum, whilst the original estimate 
was 30001. more. It is difficult on this showing to 
see any possible ground of complaint. Indeed, in 
place of censure for their extravagance and waste, 
the college authorities deserve the thanks of the 
guilds for the remarkable economy with which they 
carry out their work. 

Comparison with other institutions of somewhat 
similar standing will be of interest, and are sup- 
plied in the report of the sub-committee. They 
show the capital expenditure of the Central Insti- 
tution has em but 101,8001., whilst abroad the 
Engineering and Physics Department of the 
McGill University has cost 202,000/., the Massa- 
chusetts Institute of Technology (very similar to 
the Central Technical College in its scope) 210,000/., 
the Technical High School at Berlin no less than 
450,000/., and that at Munich 193,000/., whilst in 
France the Ecole Centrale des Arts et Manufac- 
tures has cost 250,0001. for its buildings alone. The 
cost per student is also much less than elsewhere, 
as shown by the following Table : 




















Number | Gross | Net 
— of Cost per|Cost per 
Students. |Student |Student 
| #& £ 
Central Technical College 210 54 31 
England : | 
Cooper’s Hill .. re 100 | 120 
Royal College of Science 300 | 67 57 
America : 
Massachusetts Institute 1200 | 60 22 
Cornell University - a 1503 63 43 
Johns Hopkins University .. oe 600 || 61 26 
McGill University (Applied Science | | 
only) .. We a +s x 16. | @- | @ 
Germany : | 
(Report of Royal Commission, 1884)} 2000 | | 100 
Switzerland : | | 
Polytechnic, Zurich .. 720 | 59 =|) «(50 





The net cost per student is also, it will be seen, 
well below the average of the other colleges men- 
tioned, and where lower than at the Central, the 
difference is due to higher fees. 

Many of the complaints which have been made 
against the Central Technical College have been 
founded on an anonymous pamphlet published some 
time back, the writer of which displayed consider- 
able ingenuity in inventing his facts and garbling 
his quotations to meet his already settled conclu- 
sions. This pamphlet has been dealt with by the 
committee seriatim, and its statements traversed 
one by one. The most ridiculous was, perhaps, a 
charge of professorial extravagance, implied rather 
than definitely stated. It appears that three of 
the professors are allowed to control an expendi- 
ture of 4001. a year each for laboratory apparatus, 
&c. This sum cannot be considered an extrava- 
gant one from any point of view, and, as a matter 
of fact, we understand that the professors have 
often to employ in the laboratories instruments 
belonging to them personally, the equipment being 
incomplete in these respects. ium important 
feature of the arrangements at the Central is that 
the professors have no share in the fees, but are 
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yaid a fixed salary of 1000/.. per annum each. 
This is an excellent arrangement from the student’s 
point of view, as there is thus no inducement 
to lower the standard of the entrance exami- 
nation, and a whole class is not kept back for the 
sake of two or three ‘‘ weaker brethren.” From 
the professor's standpoint, however, it may be 
doubted if the plan meets with equal approval, as 
their present stipends are lower than those actu- 
ally received by the occupants of chairs at institu- 
tions of much lower standing, where the professor 
is awarded a share of the fees. As matters stand, 
it appears that the entrance examination at the 
Central is more difficult than at any other 
technical college in the kingdom. Indeed, con- 
sidering the deplorable state of secondary edu- 
cation here, it is, perhaps, too difficult. The 
masters of the great public schools, in addition to 
their notorious laziness, are steeped in the old 
classical traditions, and their pupils, though occa- 
sionally able to write fairly grammatical Greek 
and Latin, are too often grossly ignorant of the 
facts of nature around them. No substantial reform 
in this regard is to be expected. The modern side 
of such schools is looked down on by both boys and 
masters, and the cleverer youths are kept as much 
as possible on the classical side, whilst, judging 
from impassioned appeals to the authorities to 
lower the standards for the entrance examinations 
for the Army, it would seem that the teaching, such 
as it is, is far from competent. Nevertheless the 
heads of these establishments have enormous influ- 
ence on the educational progress of the country, their 
example being followed by the smaller middle-class 
schools. It will not be at all surprising if the various 
polytechnics, now so popular and so useless, so far 
as any direct benefit to the industries of the country 
is concerned, do not find their true field of develop- 
ment in providing a good secondary education on 
scientific lines. 

Many people seem to imagine that a technical 
college should turn out fully equipped engineers, 
who should step into highly-paid berths imme- 
diately on finishing their course, and are aggrieved 
to find that a further stage of training is necessary 
before the ex-student’s services are of much com- 
mercial value. Many of the complaints against ex- 
students of technical colleges arise from an absence 
of tact and an abundance of self-conceit on the part 
of the latter. As the purely shop-trained youth is 
often imbued with a sublime contempt for theoretical 
knowledge of any kind, so the ‘‘ techniker,” to usea 
German term, despises a chief draughtsman ignorant 
of the calculus, and who refers to a book of tables 
when he desires to ascertain the strength of an 
J-beam. That enthusiastic youth, on the other 
hand, will calculate out the same beam by a long 
and tedious process, too often making a slip of a 
decimal point or other equally essential matter. 
Such mistakes are of little importance in a college 
drawing-oftice, but in actual practice might, if on- 
detected, endanger both life and limb. An ex- 
perienced man can usually give a fair guess as to 
what his calculation should result in, but a student 
new to the work has, at first, no such methods of 
checking his results. Often he will feel hurt at the 
fuss made over what he considers a mere slip of 
the pen, whilst his superior too often considers the 
incident as a striking example of the uselessness of 
a college training. 


THE SECOND-CLASS PASSENGER. 

Durine the next few weeks the railway com- 
panies will hold their half-yearly meetings, and we 
shall hear the oft-repeated tale of great increases 
in the receipts from third-class passengers, of the 
stationary condition of first-class traffic, and of 
diminished revenue from the second class. Year 
after year there is the complaint that the second- 
class passenger is disappearing, and hints are thrown 
out that he must be entirely abolished. Ended or 
mended he must soon be, for a source of revenue 
which steadily diminishes, in the face of great pro- 
gress in business, certainly requires radical treat- 
ment of some kind. The simplest method is 
to take off the second-class coaches altogether, and 
reduce the divisions to first and third. This has 
been done on the Midland and in Scotland for many 
years, and the public is fairly content. More re- 
cently the trains running from London to Edin- 
burgh and Glasgow have been restricted to two 
classes of coaches. The change was due mainly to 


the introduction of the third-class dining car ; it 
was out of the question to run three classes of 





restaurants in one train, and, therefore, one de- 
scription of passenger had to be sacrificed. Apart 
from these instances, however, the great English 
lines are unwilling to follow the Scotch example. 
The second-class passenger is to them in the nature 
of a windfall, a gift from the gods, which they have 
done nothing to earn, He pays them 30 to 100 per 
cent. above third-class fare, and gets practically 
nothing in return for it in the way of comfort. No 
wonder they are loth to part from him. 

The second-class passenger is a survival from 
what are, to many among us, the prehistoric times 
of the ‘‘ Government train.” In those days he got 
full value for the extra money he paid over third- 
class fare. He travelled at a good speed in a car- 
riage that was wind and weather tight, and had 
sometimes a padded seat. The man who went with 
a ‘‘Government ticket” stopped at every station, 
and not unfrequently he found the train had 
gone into a siding for an indefinite period. He 
sat on a bench which grew harder and harder as 
the hours dragged wearily on, and he only leaned 
against the back as a variation to his discomfort. 
In the early days his carriage had not even a roof, 
and even when this defect was remedied, it had no 
windows except in the sliding panel in the door. 
When these conditions obtained, the second-class 
passenger bore an unmistakable stamp ofsuperiority ; 
in the language of the day, he was ‘‘genteel,” and 
was a relation in blood—although not the equal 
in wealth—to the first-class passenger. But when 
third-class carriages were attached to all trains, in 
the early seventies, a new state of affairs arose. 
Every one travelled at the same speed, and thus 
the chief advantage of the well-to-do was thrown 
open toall. Gradually, as the companies recognised 
what a mine they had tapped in the third-class 
passenger, the style and fitting of his carriage im- 
proved, until now, on main line trains, it leaves 
very little to be desired. The second-class carriage, 
meanwhile, was neglected, and if it did not remain 
as it had been, it only received sufficient modifica- 
tion to render it distinguishable from the third- 
class. In the essentials of comfort—roominess and 
softness of seat—the two are practically alike. 

Those lines which were subject to the influence 
of the Midland reduced the second-class fare when 
they added third-class to all trains, and probably 
on all lines there has been a decrease of second- 
class fares during the last 20 years. But in no case 
was the reduction sufficient to put the second and 
third class passenger on an equality, in view of the 
relative facilities which they enjoyed. For the 
privilege of a distinctive pattern of lining, and 
an additional inch of stuffing in the cushions, 
the second-class passenger paid 30 to 35 per 
cent. extra on the northern lines, and 650 
to 150 per cent. extra On the southern lines. 
In an article in our issue of December 2, 1892, 
advocating the reduction of second-class fares 
(vol. liv., page 699), we gave a list of representa- 
tive fares bearing out these figures. In other 
words, instead of paying about 3s. 6d. an hour for 
riding, he paid 4s. 8d. and more. At that rate a 
coach running five single journeys per week 
between London and Glasgow, and being on the 
average half full, would earn an additional 40001. 
a year if it were labelled second instead of third, 
» very handsome return on the extra hundred 
pounds or so spent on its fittings. 

A considerable number of people still travel 
second class, and pay second-class fare for third- 
class accommodation. At the first glance it appears 
curious that they should part with their money for 
no return; but a little consideration shows that 
what they pay the company for is the privilege of 
travelling among their social equals. The figure IT. 
painted on their carriage door is a barricade against 
the intrusion of the drunken, the dirty, and the 
ill-behaved, and for this some people are willing to 
pay ls. or more per hour. It is not that third-class 
passengers are not generally perfectly pleasant com- 
panions, but that there is the chance of occasional 
annoyance of a very serious kind, and to avoid that, 
timid and fastidious people are ready to pay. As 
education spreads, we may expect outbursts of ill- 
breeding to become less and less frequent, and 
with the improvement in manners will come a fur- 
ther decline in the receipts from second-class car- 
riages. There is so little companionship among 
railway travellers that there is no gain from sitting 
with persons of a high social position ; all that one 
desires are negative traits. A man who attracts no 
attention whatever is as_ satisfactory a fellow- 
voyager as an Admirable Crichton. 





The railway companies have two alternatives 
before them in respect of second-class traffic : they 
can end it or mend it. The Scotch companies have 
done the former. There are signs that the English 
companies will do the latter. The matter lies in a 
nutshell: the second-class passenger must get 
value for his money, either by the reduction of the 
fares, or by increase of comfort, or by both. For 
25 years he has been neglected, while the first- 
class passenger has been pampered, and the third- 
class petted. Our view is that an increase of com- 
fort would draw large numbers out of the third 
class, and that the change should take the 
form of increased room. ‘Five on a side” is 
an admirable injunction from a company’s point 
of view, but as an experience extending over five 
or six hours it induces comparisons with the middle 
passage and with the Inferno. Before the journey’s 
end you begin to loathe humanity, especially in the 
form which presses so heavily against you on either 
side. Four on aside is quite a bearable condition, 
especially if there be a middle division, which 
affords each the opportunity of supporting himself 
without interference with his neighbour. Without 
any alteration of fittings, other than an arm in the 
centre of each seat, it would be possible to make a 
sudden and noticeable increase in the second-class 
returns of any of our trunk lines. Occasionally— 
very occasionally—as at Christmas or Bank Holi- 
days—there would be a fractional diminution in 
the seating capacity of a train, but none in the 
receipts. Those of our readers who are accustomed 
to travel third-class on such occasions know how 
readily many people would pay a little extra to 
avoid the crushing which takes place. 

The increase which occurs in the receipts from 
the second class when the fares are reduced 
has lately been demonstrated on the London and 
South-Western Railway. That line is free from 
the competition of the Midland, and therefore its 
second-class fares have been on the level of the 
first-class fares on many of the northern lines, viz., 
at 1$d. per mile. On May 1, 1896, the directors, 
acting ontheadvice of theirable manager, Sir Charles 
Scotter, decided to make a general reduction. In 
the following seven months there was an increase in 
the number of ordinary second-class passengers of 
nearly 98,000, and an increase in the corresponding 
receipts of between 16,0001. and 17,0001. This in- 
crease was not obtained at the expense of the first- 
class receipts, for they grew also, and it is evident 
that it was due to the institution of a more liberal 
policy. To show the extra cost of travelling by 
the second-class we have taken at random a few 
fares from London to places on the South-Western 
system : 

Fares from London to Places on the South-Western 


Railway. 

Second-Class. Third-Class. 
Place. Single. Return. Single. Return. 
Ss. 6.4; a a, Bi. Ge 

Andover ... 7 0 12 2 all, ll 0 
Bagshot 3 4 5 10 2 8 5 0 
Barnstaple 21 6 37 10 3 34 «6 
Bodmin ... 26 0 45 8 20 10 41 8 
Corfe Castle 13 3 23 3 10 7 21 2 
Fareham ... 7 9 13 6 6 2 1 6 
Micheldever 6 0 10 8 410 9 8 


A glance at the list explains the cause of the 
increase. The second-class fare is now only about 
20 per cent. greater than the third for single 
tickets, and 10 to 14 per cent. greater for return 
tickets. As most of these latter are available for 
a month, there is very little reason for any 
person in comfortable circumstances travelling 
third class. As the Great Western Company 
run in competition with the South - Western 
to many points, they naturally have to adopt the 
same scale of fares. It thus comes that the two 
west lines actually carry second-class passengers 
more cheaply than do the north lines, which we are 
apt to regard as being in the first rank. This 
advantage is not compensated by any want of speed 
or comfort. Both the South-Western and the 
Great Western lines can compare with any in the 
country in this respect. 

We trust it will not be long before this valuable 
example is followed, for, to use an unconventional 


‘expression, there is money in it for the com- 


panies, and comfort for the public. Under the 
present conditions of rolling stock, 1jd. per 
mile for second-class passengers would yield a 
good return to the companies, while if our sugges- 
tion of a middle division in the carriages were 
adopted, there would be no difficulty in filling 
them at 1jd. a mile. Sir Richard Moon used to 
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point to the hundreds of pounds taken at Euston 
every week when it was suggested that second- 
class carriages should be abolished, and ask why 
the company should throw away such a source of 
income. Why, indeed? The difference paid be- 
tween third and second class fare is almost entirely 
profit. The right course is not to abandon a certain 
source of income, but to encourage it, and the best 
way to do this is to give a fair return for the price 
demanded. There are more than two strata of 
society in this country, and it is good business to 
recognise the fact. At present the railway com- 
panies divide mankind into the rich, the poor, and 
those who are willing to pay more for their accom- 
modation than it is worth. We are glad to learn 
that the last type of persons is steadily diminishing. 
The people whom the companies should place in the 
third category are those who want protection from 
the two disadvantages of third class—unpleasant 
company and overcrowding. Here is a remunera- 
tive and large source of traffic entirely neglected, 
and the sooner the present policy of many of our 
lines is abandoned the better for the shareholders. 


AMERICAN OPINIONS OF JAPANESE 
INDUSTRY. 

As is the case with almost every other debateable 
question, there is a great diversity of opinion regard- 
ing the extent and intensity of Japanese competi- 
tion and the possibilities of the development of the 
industrial resources of Japan in the near future. 
On these subjects we shall always keep our readers 


. informed, as far as possible from first sources, and 


present to them the different aspects of the subjects 
in which there is room for difference of opinion, so 
that they may form their own conclusions or judge 
of the correctness of those at which we have arrived. 
Our only purpose, we need scarcely say, is to help 
British manufacturers and engineers to adapt their 
productions to the requirements of the Far East, 
and to guard them against loss through ignorance of 
the conditions which actually exist. 

In the United States of America the discussion 
of the probable results of Japanese competition is 
being carried on by those immediately affected 
with considerable vigour, and no doubt it will 
interest our readers to know what is said on the 
subject by those who have taken the trouble to 
make themselves acquainted with actual conditions, 
and therefore we shall from time to time note the 
most important points which are raised. The 
system of protection which has existed in America 
has created so many artificial interests that an im- 
pression has been given in that country that 
Japanese competition is merely a bogey which has 
been raised to terrify the American artisan and 
cause him to vote on certain party lines. Others 
seem to have the idea that it has been raised 
chiefly by the Lancashire bimetallists who believe 
that the cotton mills of the Far East are going to 
absorb a great part of their trade, and they wish to 
see silver monetised in order that what they con- 
sider to be the special advantages of silver-using 
countries may be taken away. We must, as far as 
possible, content ourselves with facts, and with 
conclusions which follow directly from these facts, 
and disentangle the discussions from all party or 
personal interests. 

A short time ago a very interesting report was 
published in the ‘‘ Bulletin of the Department of 
Labour” of the United States, and partially re- 
published in the Journal of the British Board of 
Trade, which in many respects is worthy of 
careful study. It was written by Mr. W. E. Curtis 
from personal observations in Japan, and although 
we may differ from some of the conclusions at which 
he arrives, we have no reason to doubt his state- 
ments of facts. He gives a sketch of the industrial 
revolution in Japan, and shows most distinctly that 
that country is becoming less and less dependent 
upon foreign nations for the necessaries and com- 
forts of life, and is making her own goods with the 
greatest skill and ingenuity. Since their release 
from the exclusive policy of the feudal lords, the 
people have studied the methods of all civilised 
nations, and have adopted from each those which 
seem to them the most suitable for their own 
purposes and convenience. They have found 
one thing in Switzerland, another in Sweden, 
another in England, others in Germany, France, 
and the United States, and have rejected what is 
of no value to them as readily as they have adopted 
those things which are to their advantage. Mr. 
Curtis is of opinion that the Japanese workman 





can make anything he has ever seen. His ingenuity 
is astonishing. Give him a piece of complicated 
mechanism—a watch or an electrical apparatus— 
and he will reproduce it exactly, and set it running 
without instructions. He can imitate any process 
and copy any pattern or design more accurately and 
skilfully than any other race in the world. It is 
that faculty which has enabled Japan to make such 
rapid progress, and which, in the opinion of Mr. 
Curtis, promises at an early date to place her among 
the great manufacturing nations. He believes that 
the industrial revolution which is now going on 
in Japan is quite as remarkable as the political 
revolution that occurred there 30 years ago, and 
equally important to the rest of the world. He 
points out that until recently all the manufac- 
turing done in Japan has been in the households, 
and 95 per cent. of the skilled labour is still carried 
on in the homes of the people, and in a measure 
independent of the conditions that govern wage- 
workers in other lands. This, of course, does not 
apply to the factory industries which have made so 
much progress in recent years, in which we may 
note, in passing, there has been a great in- 
crease in the rates of wages, although these 
are still far below those of the corresponding 
rates in this country. The ancient system of house- 
hold labour is being rapidly overturned by the 
introduction of modern methods and machinery. 
The older artisans are offering a vain resistance, 
and cannot be drawn from their antique looms and 
forges by any inducement that has yet been offered ; 
but the younger generations are rapidly acquiring a 
knowledge of the use and value of labour-saving 
machinery, and factories are being built in all 
parts of the empire. As we have from time to 
time indicated, the greatest progress thus far 
has been made in cotton spinning and weaving, 
but considerable developments have also been 
made in the mechanical industries. Moreover, 
as Mr. Curtis points out, in four years the new 
treaties go into effect, when foreigners will be 
allowed to engage openly in manufacturing enter- 
prises. Then their capital and experience will give 
a decided stimulus to mechanical industry, and the 
increase in the productive power of Japan will be 
even more rapid than now. 

We cannot follow Mr. Curtis in his interestirg 
account of the development of the cotton industry 
in Japan, and of the profits which have been made 
from it, especially as we have already given some 
idea of the subject in former articles. Suftice it to 
say that he fully confirms the figures and opinions 
which we have stated. He also gives a sketch 
of the extent of some of the other industries. 
His most important conclusions are summed 
up in the following paragraph, in which he 
says that ‘‘ While the Japanese will soon be able to 
furnish themselves with all they use and wear and 
eat without assistance from foreign nations, they 
will be compelled to buy machinery and raw ma- 
terial, particularly cotton and iron. Therefore foreign 
sales will be practically limited to those articles, 
and, in addition, the market for machinery will be 
limited as to time. The Japanese will,” he says, 
‘‘buy a great deal within the next few years— 
almost everything in the way of labour-saving appa- 
ratus—but they are already beginning to make 
their own machinery, and in a short time will be 
independent of foreign nations in that respect also. 
Another important fact—a very important fact— 
is that they will buy only one outfit of certain 
machinery; this they will copy, and supply all 
future demands themselves. They will go on until 
the new treaties take effect, when foreign patents 
will be protected.” 

The facts, and to a large extent the opinions, of 
Mr. Curtis have been confirmed by the observa- 
tions of the Hon. Robert P. Porter, who has in 
various ways been enlightening the people of the 
United States on the subject. In an article in one 
of the magazines he goes so far as to say that ‘‘in 
the United States little attention has been given 
to the question except by representatives of 
branches of business that have suddenly been 
confronted with a competition from Japan that 
has thrown all calculations to the winds and 
for the moment paralysed prosperous industry.” 
Probably this may be considered an exaggeration, 
but his opinions have been arrived at after a careful 
inspection of all the chief industries of Japan, and 
he bears witness to the great activity which every- 
where prevails, an activity which, indeed, is dis- 
tinctly shown by the official reports showing the 
amounts of the exports. He has compiled a Table 











of the most important of these for the years 1885 
and 1895, and the results are striking enough. The 
Table is as follows, the values being in silver 
dollars : 


1885. 1895, 
dols. dols. 
Textiles of all kinds ... 511,990 22,177,626 
Raw silk rr ... 14,473,396 50,928,440 
Grains and provisions 4,514,843 12,723,771 
Metal goods _... ... 2,112,997 6,538,220 
Drugs, including sul- 
phur and camphor... —_ 1,089,513 3,078,357 
Books and paper sig 150,032 % 
—... 6,854,120 8,879,242 
Matches... 60,565 4,672,861 
Straw braids .. ... (no record) 1,387,643 
Matting... ... 935 3,461,369 
Umbrellas (European) 1,765 735,207 
Porcelain curios and 
sundries 2,786,876 11,624,701 


After giving an account of the extent of the 
cotton industry in Japan, Mr. Porter expresses 
very emphatic opinions with regard to the future 
of that industry, and we cannot do better than 
quote his words verbatim. He says: ‘‘ The 
future situs of the cotton industry, at least to supply 
the Asiatic trade, is bound to be China and Japan. 
England is doomed so far as this trade is concerned, 
and nothing can save her—not even bimetallism, 
assome imagine. Cotton mills are going up rapidly, 
both in Osaka and Shanghai, and only actual expe- 
rience for a period of years will demonstrate which 
of these locations is the better. My own judgment, 
after a close examination of every item in the cost 
of production, is Japan. In this contest for the 
cotton trade of Asia, the United States must supply 
‘more and more of the raw cotton. The improve- 
ment in the number of the yarn spun and in the 
quality of the cotton cloth woven simply means a 
larger proportion of American cotton. Two new lines 
of Japanese steamships have been projected this 
year, and these ships are to run between the 
United States and Japan. The export of 50,000,000 
dols. worth of cotton cloth to China and Korea 
will be no great achievement for Japan before the 
close of the century.” Mr. Porter is further of 
opinion that should Japan take up the manufacture 
of woollen and worsted goods, as she has done 
cotton, her weavers could give Europe and America 
some surprises and dumbfound those who claim that 
there is nothing in Japanese competition. A constant 
supply of cheap wool from Australia makes it pos- 
sible, while he believes that the samples of Japanese 
woollen and worsted cloth and dress goods which he 
saw in Japan indicate that in this branch of textiles 
the Japanese are as much at home as in silk and 
cotton. He quotes the opinion of the Japanese 
Vice-Minister of Agriculture and Commerce to the 
effect that ‘‘the Japanese are unrivalled in the 
world for cleverness, and their future is truly awe- 
inspiring to contemplate.” If there were no facts 
to support this opinion, we might put it down as 
due in great part to national vanity, but while it 
must be admitted that that element is not wanting 
in the Japanese character, even their most severe 
critics are willing to allow that they have some 
ground for it. The facts and figures quoted by Mr. 
Porter are in themselves a very good reason for a 
considerable amount of pride on the subject, and 
he does not hesitate to say that when Japan is 
fully equipped with the latest machinery, in his 
opinion she will be the most potent industrial force 
in the markets of the world. This conclusion is 
probably an exaggeration, but the facts and figures 
which he has given prove most conclusively that 
Japanese competition is not the myth which some 
people seem to think that it is. 








SUBMARINE TELEGRAPHY. 

Sir Henry Mance publicly commenced his year 
of office, as President of the Institution of Elec- 
trical Engineers, on Thursday, the 14th inst. The 
members attended in large numbers to signalise 
the event, and their loyalty met with a better 
reward than it often does on such occasions, for 
they had the pleasure of listening to an address 
which was full of charm. Sir Henry, indeed, 
confessed, half apologetically, that his aim was 
to interest rather than to instruct. He certainly 
succeeded in interesting, and instruction was by 
no means absent from his remarks. Most pre- 
sidents of scientific societies fail in both parti- 
culars, for the catalogues of statistics which they 
read to their members are like the sands of Sahara 
for dryness, bearing neither flowers nor fruit. 
Possibly a schoolmaster might consider them in- 
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structive on account of the facts they contain, but 
the President bears no rod, and cannot command 
the attention of his audience, except by interesting 
them. From a long experience of inaugural ad- 
dresses, we have found that few are really success- 
ful which are not in some way autobiographical. 
We do not mean that they must necessarily deal 
with the speaker’s personal affairs, but they must 
be the outcome of his life in one aspect or another. 
The best address of all—alas, how infrequent it is ! 
—represents the resultant, to use a geometrical ex- 
pression, of the actions and experiences of a career 
which has been attended by so much success that 
years and honours march hand in hand in public 
view. Surely a professional life of three or 
four decades should provide material for one hour’s 
discourse without assistance from the Encylopeedia 
Britannica, or from back volumes of Proceedings. 
But, whether it be from excess of modesty, or from 
some other cause, it is seldom that a President 
draws on his own knowledge for his address, and 
this is the cause why there are so many failures. In- 
spiration is often sought from books and periodicals, 
and the result is a second-hand article which no one 
values. 

Sir Henry Mance did not attempt to formulate 
the results of the many years he has de- 
voted to submarine telegraphy, as he might 
well have done with great benefit to his audi- 
ence; but he essayed the lighter task of 
giving an account of its rise and progress, inter- 
spersing his history with many personal obser- 
vations and incidents which lent point to his 
remarks, and gave a verisimilitude to his narra- 
tion. In many of the matters about which he spoke 
he had borne an important part; and although some 
of them are now historical, his words had the fresh- 
ness which always attends the testimony of an eye- 
witness. Beginning with the experiments of Baron 
Schilling in the Neva in 1812, he traced the use of 
subaqueous conductors by Colonel Pasley in 1838, 
by Dr. O’Shaughnessy in 1839, by Professor Wheat- 
stone in 1840, by Professcr Morse in 1842, and by 
Ezra Cornell in 1845. In 1846 Jacob Brett and 
Alexander Prince obtained a renewal of their pro- 
visional certificate of registration for the General 
Submarine and Oceanic Telegraph Company. In 
1849 an English company obtained a charter from 
the French Government granting them the exclu- 
sive right of sending telegraphic intelligence 
between England and the French coasts. To save 
the concession from lapsing, a single gutta-percha 
coated wire was sunk by lead weights, and mes- 
sages transmitted until the wire was grappled 
and broken by French fishermen. The next 
year (1850) an iron wire-sheathed cable was 
laid by Crampton,* and completed on the 
last day of the concession. The next three cables 
laid were failures, and so much disaster was con- 
nected with this form of engineering enterprise 
that of the 20,000 miles laid during the first 16 
years 9000 miles were abandoned before 1865. 
When he came to the Persian Gulf telegraphs, Sir 
Henry Mance was on his own ground, as he was 
engaged in laying a cable there in 1864, and was 
associated with it for many years. He was able to 
give many interesting details about the locality, and 
the phenomena that are to be met with there. In 
speaking of the tradition that Alexander, when 
marching his army towards Beloochistan, communi- 
cated with Nearchus by means of polished steel 
mirrors and reflected sunlight, Sir Henry recalled 
that the experiments which led to the introduction 
of sun signalling in modern armies were made on 
the same spot 2000 years later. He did not mention, 
however, that it was he who invented the helio- 
graph, which has been of so much use in military 
operations in the East. 

There are to-day more than 1300 submarine cables 
in existence, aggregating 162,000 miles ; they repre- 
sent an expenditure of about 40 millions sterling, 
of which 75 per cent. is English capital. Up till 
recently they have all been manufactured in 
England, but now there are cable factories at 
Calais, at St. Tropez, at La Seyne, and at 
Spezzia. When cables are laid they are by no 
means safe from accident. Faults have occurred 
from lightning, earthquake, landslips, submarine 
volcanoes, and even the attacks of fishes. To repair 
them a fleet of 41 telegraph ships is maintained, 
stationed all over the world. To prevent corrosion 
of the sheathing wires there is now applied to each 
a covering of preservative tape and compound. The 





specific gravity of the cable is thus reduced, and 
the strain upon it, during sinking, is lessened. 
Sir Henry gives the amount of new cable required 
for repairs of a line laid in shallow water as 


follows : 
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In the seventies the speed of working submarine 
cables by the mirror system was 15 to 16 words a 
minute. It is now possible, with the latest Atlantic 
cables, to send nearly 50 words, of five letters each, 
per minute, by means of an automatic transmitter. 
By means of the automatic curb transmitter, with 
an adjustable curb commutator, the speed of work- 
ing on the Eastern Telegraph Company’s cables has 
been increased by 30 to 35 percent. Sir Henry is 
sanguine as to submarine telephonic communication. 
He referred to the plans of Mr. Preece and of Dr. Sil- 
vanus Thompson, and also to one by Messrs. Phillips 
and Barr, which we do not remember to have seen 
before. They propose to employ what is practi- 
cally a double conductor, but the return circuit 
for each wire, or group of wires, would be the 
earth. It is intended that the insulation be- 
tween the two conductors, or groups of con- 
ductors, shall be comparatively low, so that 
an appreciable amount of leakage would occur 
from one circuit to the other. By means of a 
suitable key, one conductor would be simultaneously 
charged with a similar current as the other is dis- 
charged ; and it is claimed that the fall of potential 
on the one circuit, as it is disconnected from the 
battery and put to earth, would be balanced by the 
rise of potential on the other, so that the retarding 
effects of static induction would be reduced toa 
minimum. Of course all such plans involve in- 
creased cost, and it may be better economy to put 
down two or three cables of the existing type than 
one of the improved kinds. 

We have done less than justice to Sir Henry’s 
pleasant address by picking out a fact here and 
there and stringing them together. The charm of 
his personal recollections cannot be transferred in 
this fashion ; to convey that we should have to 
reprint the whole of what he said, and considera- 
tions of space prevent that. We could wish that he 
had enlarged more on his personal share in render- 
ing submarine telegraphy more easy and commer- 
cially profitable, and we are sure that his hearers 
would have acquitted him of egotism in the matter, 
since it was impossible for him to give a full 
account of what has been done, especially in the 
East, without referring to the great share he had 
in it. However, it is somewhat ungracious to 
complain of a good address because it might have 
been still better. Generally the fault of such pro- 
ductions is that they could not be worse. 








THE WEATHER OF 1896. 

WHEN the sun has ‘“‘ wheeled in triumph through 
the signs of heaven,” and New Year’s Day is 
announced, we are reminded that ‘‘the twelve 
celestial signs have brought about the annual 
reckoning,” and occasion is afforded for a retro- 
spection of the characteristics and notable events 
of the weather during the past year. The British 
Islands had in this year a splendid crop of wheat, 
a poor crop of hay; and, as in all other years, 
other crops were influenced favourably or adversely 
by the weather. In the present condensed sum- 
mary these subjects cannot be investigated, but by 
bringing into prominence the chief features of the 
year’s weather, some indications may be given of 
the directions in which inquirers may seek to 
correlate the effects to their causes, so far as they 
may depend on atmospheric influences. All plants 
are influenced more or less by weather conditions. 
Bright sunshine, clear or gloomy, dry or damp, hot 
or cold weather, especially if prolonged, leave 
marked results on plants. Mr. Mawley’s report 
on phenological observations for 1896 should have 
much interest for agriculturists as well as meteoro- 
logists. 

The year opened with a week of gloom. The 
ofticial Daily Weather Chart for 6 P.m., 8th, was 
the first in the British Islands that showed atmo- 


Stornoway, and by next morning all over the 
northern portions of Great Britain and Ireland the 
barometers were above 3lin. At 9 a.m. at Glasgow 
31.119 in. was recorded. The barometer has not 
been nearly so high since 1882, when the weather 
of January wassimilar. The winter was remarkable 
for high temperature and scanty rainfall, conditions 
which are seldom coincident at this season. The 
drought, with which the year commenced, was 
apparently terminated by abundant rain on nearly 
every day in March. It recommenced, however, 
in April, only to end in the latter part of August, 
which was the first month in the year in which the 
mean temperature fell just belowthe normal. The 
spring was so dry that it left a general require- 
ment for more water. Fortunately in June suffi- 
cient rain fell to mitigate the severity of the 
drought. From April to August the northern half 
of Scotland had favourable weather from the 
farmer’s point of view, but all other parts of the 
islands were for the third time in four consecutive 
years smitten with drought. The weather un- 
doubtedly favoured the wheat crop ; a well-prepared 
seed-bed, a dry warm winter that imposed no 
check upon growth, a hot dry summer, timely 
rains in March and in June, all conspired to pro- 
duce one of the earliest harvests on record. The 
quality of the grain was exceedingly good, and the 
quantity much above the average yield ; altogether 
so fine a crop has not been harvested since 1868, a 
year very similar in its seasonal characteristics to 
1896. The early sown barley gavea good yield of 
excellent quality ; but a droughty season is always 
detrimental to the oat crop. The autumn on the 
whole was very wet; in Scotland the rains did 
much damage to the crops and delayed the ingather- 
ing. As indicative of the healthiness of the year, 
it may be stated that the death rate in the metro- 
politan district, the most populous in the kingdom, 
varied only between 22 per thousand per annum in 
July, and 15 in September. 

The mean pressure and temperature of the atmo- 
sphere for the entire year, at extreme positions of 
the British Islands, to which the Isle of Man is 
central, were as follows : 
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The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 





Places. | Rainy Days. Amount. aon tee. 
in. in. 
Sumburgh ie 273 43.96 above 6.71 
Scilly .. i <a 197 25.72 below 8.29 
Valentia * es 242 48 59 » wae 
Yarmouth .. ee 186 20.92 | rt 





The duration of bright sunshine throughout the 
year, estimated in percentage of its possible amount, 
was for the United Kingdom 32, Channel Isles 43, 
south-west England 39, south England 36, east 
England 34, south Ireland 33, central England 31, 
north-west England and west Scotland 30, north 
Ireland, north-east England, and east Scotland 28, 
north Scotland 22. <A fair amount of sunshine, 
and probably a sufficiency of rain, it was not so 
much a lack of these essential elements as their 
irregular and unequal distribution, which was irk- 
some first in England, Wales, and Ireland, as 
drought, and afterwards as excessive wet in Scot- 
land. The resultant for the year of the monthly 
resultants of the winds over these islands generally 
is W. by N., equivalent to a wind from that direc- 
tion during 110 days. Taking the estimated force 
of the winds into the computation, the resultant is 
W. by S., 3.6 miles per hour. The mean distribu- 
tion of atmospherical pressure shows that the 
average current of air is the mean of these two 
results. 

The months may be concisely characterised as 
follows : January was gloomy, mild, and very dry. 
February was dull, warm, and very dry. March 
was mild, rainy, and stormy. April was mild, dry, 
and windy. May was dry, hot, and had the most 
sunshine. June was fine, rather dry, and had 
much sunshine. July was dry, harvest very early 








* See ENGINEERING, vol. xl., page 170. 





spheric pressure above 31 in. The station was 


and rapid in England. August was rather dry and 
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had little sunshine. September had little sun- 
shine and excessive wet; the rains commenced 
about August 24, and were prolific throughout 
September. October was dull, cold, stormy, and 
excessively wet. November was fair, mild, and 
dry. December was very wet, mild, and had 
moderate sunshine. The dry air, sunny days, 
morning frosts, and some days of strong winds 
rendered November very favourable for agricul- 
tural work. 

Some of the notable events connected with the 
year’s weather are the following. A wind pressure 
of 27.5 lb. on the square foot was recorded at 
Greenwich on March 6; and the lowest atmo- 
spherical pressure, 28.3 in., occurred on the 3rd in 
north Scotland. On June 9, notwithstanding the 

revalent drought, 1.37 in. of rain fell at the North 

oreland, and next day 1.30 in. at Dungeness. On 
July 7 the Ashmolean Museum was struck by light- 
ning. As indicative of the great heat in south- 
east England during this month, the observations 
made at Greenwich Observatory may be cited. 
On the 14th the thermometer in shade rose to 
91 deg., in sunshine to 154 deg. ; as a contrast, on 
the 16th, 58 deg. and 62 deg. ; 21st, again 90 deg. 
and 153 deg. respectively ; and 80 deg. in the shade 
was exceeded on 12 days. On the 24th 1.79 in. of 
rain fell at Parsonstown. On August 28, 2 in. of rain 
fell at Stornoway. On September 25 a wind pres- 
sure of 24 lb. on the square foot was recorded at 
Greenwich during a powerful tempest, which was 
very destructive, at Dover especially. About this 
time floods occurred in the rivers of Essex. On 
October 8 a severe storm visited the west and north 
coasts, causing the lightship at Daunt’s Rock 
to founder at her moorings and the loss of her 
crew, and also the lightship in the Solway to 
go adrift. On the 10th snow fell in Scotland. As 
July exhibited strongly the effect of solar radiation, 
so did November terrestial radiation, for on the 6th, 
while Stornoway had temperature 49 deg., Lough- 
borough had only 24 deg.; again, on the 10th Aber- 
deen 50 deg., Dungeness 30 deg.; and on the 30th, 
Valentia 47 deg., Oxford and Cambridge 23 deg. 
On December 4 a gale of great force destroyed the 
Chain Pier at Brighton, and wrought much damage 
on the south coast. About 5.30 a.m., the 17th, 
shocks of earthquake were experienced all over 
central England. On the 20th, while Valentia had 
temperature 49 deg., Parsonstown had only 17 deg. 
On the 23rd the lowest temperature of the year— 
9 deg.—was recorded at Braemar. 





TRANSATLANTIC PASSENGERS. 

Tue stringency of the regulations as to immigra- 
tion into the United States is once more reflected 
in the return of passengers debarked from Atlantic 
liners at the port of New York during the past year, 
for while a few years ago, say in 1892, 500,000 
were landed, last year the total was 351,573, the 
decrease being most marked in steerage passengers. 
Fortunately many of the old emigrant steamers 
have been withdrawn —thus 71 ‘‘ tramps” crossed 
in 1893, and only 30 in 1896—so that, instead of 
about 1000 voyages being made by all ships, only 
852 are included in last year’s return ; thus the 
average number of passengers per steamer is 412. 
This is 36 less than in the previous year, but even 
then it, might be regarded satisfactory if a reason- 
able fare could be got. In the beginning of last 
year rates were very low, 50s. to 60s. being taken 
for steerage ; but an agreement as to Continental 
steerage rates was first arranged, and one effect 
was a material decrease in the number of Scandi- 
navians travelling by way of Hull and _ the 
Mersey to the States. Thus the White Star Line 
have taken 30 per cent. less steerage passengers, 
although the total only shows a decrease of 
3 per cent. Following upon this agreement, all 
the companies managed to combine and arranged 
not only that summer rates should be charged from 
May to October, but that the minimum cabin rate 
should be 20l. for fast steamers and 15l. for 
steamers of the Britannic and Germanic type, and 
12/1. for the City of Rome, while the Allan Line, 
Dominion Line, &., are to charge 10 guineas. 
Formerly the summer was of varying shortness— 
August to October in several cases—and rates were 
down to 12/. and 151. The winter rates are 15l. 
for the fast steamers and 121. for the Britannic and 
Germanic type. Thereis to be noreduction forreturn 
fares, and tickets are only to include the voyage from 
port to port, not the railway fare from London to 
Southampton or Liverpool. All European com- 








panies are included, even although they do not 
call ata British port, the French charging 17/. 10s. 
from Paris to New York with La Touraine and 
16l. for the other steamers, and the Netherlands- 
America from Rotterdam 111. 10s. With those 
fares, which came into operation at the end of 
November, and 6/. to 7l. for steerage passengers, 
which have ruled for some months, the Atlantic 
steamship companies have been doing better lately, 
and will probably be satisfied should last year’s 
volume of traffic be maintained throughout this 
year. 

The number of cabin passengers last year was 
99,223, whereas in the previous year it was 96,558, 
and in 1894, 92,561. There seems, therefore, an 
improvement of about 8 per cent. from the lowest 
point, but, as we have hinted, four and five years 
ago the normal total was over 120,000 cabin pas- 
sengers. However, the reduction per steamer has 
not been so very marked. The average in 1893 was 
125; in 1894 it had dropped to 105; by reason of 
the fewer steamers engaged it increased in 1895 to 
122, decreasing again to 116 last year. These 
figures, however, are somewhat illusory, for many 
of the ships do not carry saloon passengers. One 
ought rather to take the total. Thus in the four 
years named the average totals have been 503, 319, 
448, 412. This decrease is due to the number of 
steerage passengers. During the past year 252,: 
voyagers so crossed, probably to seek a new sphere 
of industry and a new home, for we understand 
the higher rate obtaining has slightly checked the 
practice of Italians and Jews. returning for a brief 
season to work in Europe at the busiest time of 
the year, going back afterwards to the States. This 
partly accounts for the heavy decrease on the 
figures of five years ago, but much of it is due to 
the very proper sifting at New York of the useful 
from the unfit, indolent, or improvident immi- 
grants. In 1893 there were 364,700 steerage pas- 
sengers: cholera and restriction brought the num- 
ber down to 188,164 in 1894 ; in the following year 
there was a recovery to 258,560; the total for the 
past year, 252,350, being thus 6210 less than in 1895. 
The total is therefore 33 per cent. less than in 1892, 
while the decrease in cabin passengers is only 18 
per cent., and it seems probable that many who 
formerly went in the steerage prefer the second 
cabin now. 

The fast and new steamers seem to be favoured 
more, alike by the cabin and steerage voyager, 
for one can trace the influence in the figures. 
Thus White Star and Inman gained the advantage 
from their ships in the early 90’s, but had to give 
place to the new Cunarders. The American Line, 
however, have improved steadily year by year, 
this year’s addition being almost exceptional. 
As in many previous years, our pioneer company, 
the Cunard Line, head the list. Their number of 
saloon passengers, however, shows a slight decrease 
of 845, about 44 per cent., the total being 17,999, 
while at the same time they carried 20,681 in the 
steerage, which is not much below the average of 
recent years. They have also the highest total 
as an average per ship, which is not surprising, in 
view of the success of the Lucania and Campania, 
and of the great. regularity of the Etruria and 
Umbria, which have been making from 19} to 
20 knots on their best voyages last year, notwith- 
standing that they have been steaming since 1884. 
The American company take second place again, 
and their total shows an increase of 713 cabin pas- 
sengers, or nearly 44 per cent., while, when com- 
pared with the total for the last year they sailed out 
of Liverpool (1892), there is an increase of 2790 
cabin passengers. The total is 16,859 cabin and 
12,830 steerage passengers. The latter is 6750 less 
than in the previous year. The Hamburg-American 
step from fifth to third place, with a total of 12,173 
cabin and 32,280 steerage passengers ; but they ran 
100 instead of 57 steamers, as in the case of the 
Cunard Company. The difference, however, was 
largely due to steerage ships. The number of cabin 
passengers is 1630 more than in the previous year, 
due partly to the practice adopted last year of calling 
at a French port. Even when compared with 1893, 
the total is fairly satisfactory, the decrease being 
only 6? per cent., equalto 880 cabin passengers. 
The decrease on the number of steerage passengers 
is small. The White Star, on the other hand, 
have a slight decrease—1.7 per cent.—-on the cabin 
passengers when comparison is made with 1895 ; 
but the number is 1700 less than in 1893, while the 
steerage total is 7656 less than in 1893. The North 
German Lloyd seem to have experienced the worst 





decline on the figures of 1893, but this will doubt- 
less be rectified when they get their two new 22-knot 
steamers from the Vulcan and Schichau establish- 
ments. The Anchor Line, whose vessels sail out of 
Glasgow, have improved on last year’s total of cabin 
passengers, but, like most companies, experience a 
decline as compared with 1893; while the Allan- 
State Line have a decreased total, both when com- 

red with last year and with 1893. The French and 

d Star Company have not improved on the pre- 
vious year’s total; but the Netherlands Company 
has done rather better. The totals are given in 
the annexed Table : 


Passengers Landed at New York. 














1893. | 1895. 1896. 
Line 
. | Steer- - Steer- - | Steer- 
Cabin age. Cokin . Cabin age. 

Cunard ..  .._.. {18,462 /25,108 18,844 21,724 |17,999| 20,681 
American .. a a 14,374 |12,100 16,146 19,580 |16,859 | 12,830 
Hamburg-American __. .|13,052 |33,091 |10,543 30,141 /12,173 | 32,280 
White Star .|18,827 |28,876 |11,805 | 30,725 |11,607 | 21,220 


North German Lloyd | ||15;930 |68,465 |10,805 '44,326 |10,921 | 38,034 
Anchor (Glasgow) .| 8,510/11,546| 6,604 10,011] 6,949; 6,448 
French (Havre) .. . .|10,205|16,559| 7,587 |16,469) 6,847 | 17,371 
Red Star (Antwerp) .| 7,015 |24,483| 4,890 12,554] 4,750) 13,517 
Netherlands ae ..| 6,235 |30,514| 3,146 13,702] 4,350) 13,609 
North German Lloyd | 

 aeage ‘e a ..| 2,872|17,693| 2,065 11,691] 2,634| 16,146 
Allan State (Glasgow) ..| 3,459/10,298 2,509 | 3,512] 2,260) 1,464 














| 

It is interesting to note further that the Cunard 
ships, on an average, earried 315 cabin and 363 
steerage passengers each trip. In the previous two 
years their cabin averages were 353 and 336. ‘The 
American Line took 296 cabin and 225 steerage 
passengers, as against 323 and 392 respectively in 
1895, and 283 and 331 in 1894. The White Star 
Line carried 632 in each ship, of which 408 were in 
the steerage ; but in the previous year the average 
was 804. The French company took 131 saloon 
and 315 steerage. In these cases it may be taken 
that there was a regular weekly sailing ; while the 
Cunard and American companies sent five supple- 
mentary ships. The North German Lloyd, on the 
other hand, sent 121 vessels, and the Hamburg- 
American 100, and as half of these were only 
emigrant carriers—the two companies stand highest 
in respect of steerage passengers—it is difficult to 
po aan the average number of passengers in 
cabin and steerage in each ship. The North 
German Lloyd carried 404 per ship and the latter 
443, which is far behind the 600 of the two great 
Liverpool lines. 

The only other point of general interest is as 
to the relative proportion of passengers carried by 
British ships. Out of 852 voyages, British-owned 
ships made exactly one-fourth—214. They carried 
38,845 cabin passengers, or 39 per cent., as com- 
pared with 40 per cent. of the total in 1895, 
and 40.5 per cent. in 1893, when the total was satis- 
factorily high. Our proportion, therefore, has not 
decreased to any great extent, and at the same 
time Germany’s has remained steady—26.4 per 
cent. in 1896, 25.4 per cent. in 1895, and 26 per 
cent. in 1893. They carry a number of cabin pas- 
sengers, but havea greater steerage traffic. Phis 
is not surprising. In 1893 British ships carried 
26.5 per cent. of the steerage traffic from all Europe, 
although very few of our ships sailed from Continental 
ports ; in 1895 we had 30 per cent., and in 1896 27 
per cent. German ships took 37.7 per cent. in 1893, 
40 per cent. in 1895, and 38.7 per cent. in 1896. 








SOUTH AMERICAN RAILWAYS. 

THERE is a certain feeling against everything 
connected with South America; and it is to be 
feared that, upon the whole, this feeling is justified 
by actual facts. At the same time, South America 
is certainly a region possessing great natural re- 
sources, and what is required to turn these re- 
sources to account is a larger measure of stability, 
peace, and good government. The population of 
the principal American countries is relatively small ; 
but as immigration is now steadily proceeding, this 
isa panes 3 which will exist no longer. In Brazil, 
indeed, it may be already regarded as overcome, 
although there is no doubt still room in the great 
Brazilian Republic for a much larger number of in- 
habitants. The largest South American railway 
undertaking is the hn Ayres Great Southern ; 


and this, at any rate, appears to be a well-managed 
and prosperous concern. The gross revenue col- 
lected by this company for the year ending June 30, 
1896, was 1,296, 121/., ascompared with a correspond- 
ing collection of 1,123,7971. in 1894-5. The working 
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expenses in 1895-6 were 469,445/.; and in 1894-5, 
394,7541. The net profits realised for 1995-6 were 
accordingly, 826,6761., as compared with 724,043. 
in 1894-5. The net profits of 1895-6 were further 
increased to 852,392/. by interest on reserve funds, 
profit on remittances, &c., and, after providing for 
all fixed charges, adding 45,0001. to the reserve 
fund—a novel feature in railway finance—and pay- 
ing a dividend upon the ordinary stock at the rate 
of 54 per cent. per annum, the company is enabled 
to carry 4486/. forward to the credit of 1896-7. 
The average length of line open to traftic upon this 
prosperous system in 1895-6 was 1403 miles, as 
compared with 1401 miles in 1894-5. The ratio of 
the working expenses to the traftic receipts stood 
in 1895-6 at 36.22 per cent., as compared with 35.57 
per cent. in 1894-5. The working expenses were 
increased last year by a heavier outlay incurred 
in maintaining permanent way, in consequence 
of continuons rains. Both the main lines are 
now ballasted with stone from Plaza Constitu- 
cion to Temperley, and the laying of 85-lb. rails 
will be commenced shortly. The laying of 70-Ib. 
rails and fastenings between Las Flores and Azul 
and Altamirano and Maipu will be completed in 
about two months. Certain gradients have been 
improved upon the Los Leones branch. The com- 
pany has also important extensions on hand. The 
first of these extensions is from Lobos to the neigh- 
bourhood of Mayo ; the earthworks have been com- 
pleted, permanent way is being laid, and bridges, 
station buildings, and other works are being pushed 
forward. A commencement of the Lobos and 
Navarro extension has not yet been made, posses- 
sion of the land required not having been obtained. 
As regards the Saladillo and Alvear extension, 
surveys have been made, and plans have been sub- 
mitted for governmental approval. Plans for an 
extension from Mayo to San Carlos have been 
approved by the Government, and plans for an 
extension from Alfalfa to Guamini have been 
submitted for official sanction. The plans of the 
first section of an extension from Bahia Blanca 
to Neuquen have been approved, and prepara- 
tions are being made for a commencement of 
the works. Allusion has already been made to 
the introduction of heavier rails upon portions of 
the system; this has been necessitated by an in- 
crease in the speed and weight of the trains run by 
the company, and the directors have authorised 
the opening of a permanent way renewal fund, to 
which revenue will contribute 20001. per month. 
The length of line relaid on the Las Flores and 
Azul and the Altamirano and Maipu sections during 
the past year was 115 miles; the cost of these 
works to the close of June, 1896, was 54,6131., of 
which 33,0001. had been charged off against re- 
venue at the close of the financial year. At the 
close of June, 1896, the company owned 185 loco- 
motives of all kinds, as compared with a cor- 
responding stock of 183 engines at the close of 
June, 1895. The number of vehicles used by 
the company in its coaching department at 
the close of June, 1896, was 310, as compared 
with a similar number at the close of June, 
1895. The number of vehicles used for the 
conveyance of minerals, goods, live stock, &c., at 
the close of June, 1896, was 7272, as compared with 
6908 at the close of June, 1895, showing an in- 
crease of 364. The company’s locomotive stock at 
the close of June, 1896, was made up as follows : 
Local tank engines, 12 ; mixed traftic four-wheeled 
coupled engines, 55; mixed traftic compound en- 
gines 24; express passenger engines, 5; goods 
six-wheeled coupled engines, 28 ; goods compound 
engines, 47; shunting engines, 14. 

The Recife and Sao Francisco (Pernambuco) 
Railway is a Brazilian undertaking—one of the 
early Brazilian ventures enjoying a Brazilian 
Government guarantee of interest. The Brazilian 
Government has become rather shy of late 
years of granting additions] interest guarantees, 
and probably experience has justified it in arriv- 
ing at this conclusion. The drawbacks attending 
a Government guarantee of interest are: First, 
the difficulty which the guaranteeing Government 
experiences in securing a vigorous and efticient de- 
velopment of traffic and a prudent and judicious 
maintenance of way and at te and, secondly, the 
loss of independence on the part of the company re- 
ceiving ofticial aid. Disputes are tolerably certain to 
arise from these two causes, and such disputes ap- 
pear to have become more numerous since the adop- 
tion by Brazil of a republican system of government. 
The Brazilian Re ublic recognises somewhat osten- 





tatiously the obligations contracted by the empire 
which preceded it ; but although these obligations 
have been nominally recognised, there has been 
much more haggling over details during the last 
seven or eight years. Further, the extraordinary 
depreciation of the milreis, which has been such an 
unhappy feature in the current history of Brazil, 
has disorganised Brazilian social life, and has 
rendered it necessary for Brazilian railway 
companies to introduce a higher scale of fares 
and rates. The Recife and Sao Francisco 
has had no difficulty in obtaining the approval of 
the Brazilian Government to its policy, as the 
Brazilian Treasury has a direct interest, of course, 
in easing off the guarantee of interest which it has 
given to the company. But, at the same time, it 
is doubtful policy for railway companies to advance 
their charges, as any such advances are calculated 
to reduce fraffic. The objection to higher tariffs 
is, however, less in the case of the Brazilian rail- 
way companies than it would be elsewhere, as the 
depreciation of the milreis has had the eftect of 
rendering it necessary to advance prices all round, 
wages included. In the course of last year, the 
Recife and Sao Francisco brought two additional 
locomotives and tenders, two additional first-class 
carriages, two additional passenger brake vans, and 
10 additional low-sided trucks into service; and 
two additional first-class carriages, on bogies, and 
two 10-ton locomotive steam cranes are now in 
course of construction. With the help of the 
additional rolling stock ‘provided, and with the 
assistance of the large increase authorised in rates 
and fares, the company was enabled to raise a 
revenue of 140,380/. in the first half of 1896 as com- 
pared with a corresponding revenue of 124,162I. in 
the corresponding period of 1895. The revenue of 
the undertaking appears, however, to have a ten- 
dency to increase, irrespective of any special or 
temporary influences, the collection for the first 
half of 1886 having been only 56,082/., and for 
the first half of 1876 only 38,063/. In the course of 
the first half of this year 14,356 sleepers, 3942 
steel rails, 4350 chairs, 35,724 keys, 10,108 spikes, 
318 fishplates, 9006 fish-bolts, and one crossing 
were renewed; and 4156 cubic metres of stone 
were used to fill in breaches occasioned by floods. 
About 7} miles of steel rails were laid, making 
a total of 62 miles of steel rails out of the whole 
774 miles worked by the company. The company 
has no extensions in course of construction, the 
Brazilian Government, as we have already hinted, 
being now exceedingly chary in granting further 
guarantees. The Recife and Sao Francisco con- 
trives, with the help of the existing guarantee, to 
work out a dividend of 5 per cent. per annum upon 
its stock ; but it has been unable to follow the wise 
example of the Buenos Ayres Great Southern in 
the matter of a reserve fund. 


NOTES. 
THe Exutsitions or 1896. 

THE number of exhibitions held during 1896 
was very considerable, in fact, probably a record 
number, but their financial results have been, on 
the whole, unsatisfactory. The Berlin Exhibi- 
tion has, in more senses than one, been a disap- 
eee and it will no doubt be a long time 

efore the capital of Germany again attempts— 
albeit on a much smaller scale—to rival Paris. 
A number of concerns within the exhibition, but 
independent of it financially, have brought very 

oor results, and the exhibition itself has a heavy 

lance on the wrong side. It was thought at first 
that a million of marks, or 50,000/., would cover 
the loss, but this will more likely be at least 50 per 
cent. more, the restoring of the Treptow Park 
having entailed a much heavier expenditure than 
calculated. In addition to this comes the pulling 
down of the various buildings, of which it was ex- 
pected that several would be allowed to remain. 
The first notice to the guarantors was for 40 per 
cent., and further calls will no doubt be necessary. 
The All-Russia Exhibition at Nishni-Novgorod, 
which, at least in several respects, gave much satis- 
faction, and in a most positive manner demon- 
strated the immense resources and rapid growth of 
many Russian industries, has made a very heavy 
loss. It is difficult to state how many millions of 
roubles this exhibition has cost ; but this was anti- 
cipated and considered quite justifiable. The same, 
to some extent, applies to the Millennium Exhibi- 
tion at Buda-Pesth, where national and patriotic 











sentiment wasthe principal reisond étre. Thenational 








exhibition atGeneva was on a much smallerscale, and 
the loss is proportionate. It is estimated at abouthalf 
a million francs (20,000/.), and the guarantee fund 
has been completely absorbed. As in Berlin, the 
unfavourable summer has been blamed for this 
unsatisfactory result, which applies to the exhi- 
bition and the exhibitors alike; but the manage- 
ment at Geneva is understood to have left much 
to be desired, and the expenditure has in some 
cases been out of proportion to the whole under- 
taking. A contrast to the exhibitions referred to 
was the one at Dresden, which comprised industry 
and art ; the arrangements were suitable, and the 
number of visitors was considerable. The exhibi- 
tion also showed a satisfactory financial result. The 
exhibition at Malmé, Sweden, which was rather a 
plucky venture, has done pretty well, the loss being 
estimated at only about 1000/., which the Industrial 
Union of the town covers. 


TELEPHONES IN GERMANY. 

The telephone system in Germany has, during 
the last few years, been extended in all directions, 
both between the different points of Germany, 
within the various towns, and with other countries, 
so that the aggregate mileage of the lines, and the 
number of telephone conversations, are now four 
times larger than was the case five years ago. In 
the year 1891 the longest line in operation was 
Berlin-Breslau (about 220 miles), but at present 
conversation is carried on to perfection on lines 
two or three times that length, i.e., Berlin-Memel 
(about 630 miles), Berlin-Miihlhousen (about 580 
miles), Berlin - Copenhagen (about 500 miles), 
Berlin-Vienna (about 420 miles). A number of 
still longer and more important lines are being 
constructed or contemplated, comprising a line 
Bremen-Amsterdam, a new line Berlin-Vienna, 
with stations in Dresden and Prague, Berlin- 
Brussels, Berlin-Buda-Pesth, and Berlin-St. Peters- 
burg. It goes without saying that this almost 
universal telephone system is of immense value 
to the commerce and industry of the German 
capital, the more so as the charges are moderate, 
the longest distance charge generally being 3s. for 
a three minutes’ conversation. The long-distance 
lines are all double, the wire varying between 2, 3, 
4, and 5 millimetres, according to the distance. 
Nearly all the drawbacks from the practical value 
of long-distance telephones, such as induction, &c., 
have been successfully overcome during the last 
year or two. 


Tue Recorp or WRECKS. 

It takes some time to gather in the records of 
shipwrecks, and the return now issued by Lloyd’s 
Registry of Shipping is for the quarter ending with 
September, the months when land experience sug- 
gests that nature is kindest, and yet 211 vessels of 
162,724 tons were ‘‘ removed,” a record which ex- 
ceeds those of the corresponding periods during this 
decade, excepting 1895. The normal tonnage is 
130,000 tons, but in the autumn months of 
1895 195,480 tons were removed, and, as indi- 
cated, 162,724 tons is returned as the waste ship- 
ping of last autumn. There is one satisfactory 
feature, however: the amount of tonnage broken 
up voluntarily is higher than it used to be. 
Foreigners would not have our old ships—they 
prefer the modern economically engined steamers 
—and the old metal has now to be sold. Thus 
180,000 tons of shipping have been broken up in 
the past year; and one cannot help feeling that 
if still more were similarly treated we should not 
have that same long record of ships missing—the 
saddest of all fates. Some 60 or 70 ships a year 
are so ‘‘posted” at Lloyd’s; in the quarter 
under review, nine of 8550 tons sailed from 
port and were never again heard of. This is 
much below the average ; it is quite high enough. 
Wrecks accounted for 96 vessels being deleted 
from the lists, the tonnage being 62,763 tons. This 
compares with 79 vessels, of 69,559 tons, and 79 
vessels, of 51,873 tons, in the two previous 
quarters. Collisions usually involve the loss of 
from 12,000 to 16,000 tons ; for the quarter under 
review the tonnage is 14,386, the measurement of 
21 vessels. It is some satisfaction to find that 
the rate of loss of British ships is lowest among 
all the nations, being 46 for each 10,000 vessels 
owned, while for Austro-Hungary it is equal to 
228, Norway 120, Spain 111, Holland 111, Colonies 
110, Sweden 95, Italy 85, Russia 83, United States 
of America 72, France 70, Germany 54, Denmark 49. 
When wecometo the returnof thesailingships, which 
provides two-thirds of the losses, partly because 
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of their impotence under adverse conditions and 
also their age, we find a greater tendency to abandon 
the ships at sea, and in this respect the Norwegians 
present a bad return. Thus in a year 18 Nor- 
wegian sailing ships had been abandoned—seven in 
the quarter under review. Their loss rate for sail- 
ing ships is 137 per 10,000; that for Holland is 
172 ; Spain, 156 ; the Colonies, 144; France, 122 ; 
Sweden, 119; Russia, 116; Germany, 90; Italy, 
84; United States, 79; Denmark, 76; and the 
United Kingdom, 61. The Austro-Hungary ratio 
appears high again, but it is in both instances due 
to the large proportion of vessels broken up. It is 
interesting te note that although Britain possesses 
nine times the steam tonnage of any power, Nor- 
way as well as the United States have sail tonnage 
equal to half that owned in this country. 


Tue Nippon Yusen KalsHa. 


From the report presented to the shareholders at 
the annual meeting held in Tokio on the 25th 
November, it is evident that the most important 
steamship company in Japan is not only rapidly 
increasing in size, but also continues to flourish 
financially. The shareholders have received a 
dividend of 12 per cent. on their capital as the 
result of the work of the company during the pre- 
ceding year, which is very satisfactory when the 
keen competition which everywhere prevails is 
taken into account. The chairman stated that in 
1893 the ships in the possession of the company, 
fit for navigation, were 45, representing a tonnage 
of 64,157. At the end of September last 
there were 54 steamers, and nine more were sub- 
sequently purchased from the Government on 15 
yearly instalments, without interest, thus making 
a total of 63 vessels, representing a tonnage 
of 126,579, so that in three years the number of 
steamers was increased by 18 and the tonnage by 
61,421, or nearly double what it was three years 
previously. In 1893 the total mileage of naviga- 
tion traversed in home and foreign waters was 
14,600 nautical miles, which has now increased to 
49,200 nautical miles, or an increase of 3} times. 
The assets of the company at the end of Sep- 
tember last amounted to 20,254,765 yen, as 
against 12,507,713 yen in 1892 (a yen is 
worth 2s. 2$d.). The three years under review 
formed a period during which affairs of the 
greatest importance occurred in the history of the 
navigation of the empire. At the time of the 
war with China, nearly all the vessels of the com- 
pany were placed at the service of the Government, 
but still they were able to carry on the ordinary 
shipping business of the country. In June last, 
owing to the determination to extend their opera- 
tions to foreign countries, the capital of the 
company was increased from 8,800,000 yen to 
22,000,000 yen. At present three new lines to 
Europe, America, and Australia are opened, thus 
forming a base for future operationsin different parts 
of the world. New ships are being built in order 
that these lines may be effectively worked, but, 
meantime a beginning has been made. Since the 
European line was opened in March last, pretty 
large cargoes have been obtained both ways. But 
while the imports of iron and machinery into the 
East from Europe have largely increased, the ex- 
ports from the East have not yet correspondingly 
grown. Moreover, the rate of export freight 
has been unusually low, being only 5s. per ton 
from Singapore to’ Marseilles, and 6s. 3d. to Lon- 
don. On the Bombay linea good trade was carried 
on in exporting cotton, and in addition to the 
regular steamers, other vessels. had to be occasion- 
ally chartered to meet the demand. For some 
time the competition from a combination of the 
P. and O, Company, the Austrian Lloyd, and an 
Italian firm was very severe, but in July last an 
arrangement was come to, and the competition 
ceased. The Australianline will be opened during 
the next half-year, as all the arrangements for it 
have been practically completed. Of- the three 
lines to America decided upon by the company, the 
one to Seattle, Washington,*U.S.A., was opened in 
August last. This line connects with the Great 
Northern Railway, which crosses the American 
continent and terminates in Seattle. Two steamers 
have started on the line during this period. As 
the steamers which are being built are delivered, 
it is intended to connect with Hong Kong and 
Shanghai. The great progress which has been 


made by this company shows that the Japanese are 
determined to become a great maritime nation, 
while the developments of their navy prove that 





they mean to be in a position to defend their sea- 
borne trade. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Avondale Castle, built by the Fair- 
field Shipbuilding and_ Engineering Company, Limited, 
for the Castle Mail Packets Company, Limited, and 
launched on November 5, was put through her official 
trials in the Firth on the 13th inst. The Avondale Castle 
is an intermediate steamer for the Cape service, and is a 
single-screw steamer classed 100 Al at Lloyd’s, 440 ft. in 
length, 50 ft. in breadth, and 33 ft. in depth, with a gross 
tonnage of about 5600. The cargo holds are five in 
number, and have capacity for about 6000 tons of cargo, 
and each hold has a separate hatch and double steam 
winches for quick despatch in loading and discharging. 
The main hatch is specially constructed to take in boilers 
and mining machinery of the largest dimensions, for 
lifting which a steel spar is provided, along with adequate 
gins and steel wire gear. There are about 170 first and 
second class berths A newer amidships, with dining saloons 
and drawing and smoking rooms for each class. All these 
are in polished hardwood, artistically designed, and hand- 
somely upholstered. The third-class passengers have 
the poop and after ’tween-decks entirely to themselves. 
These are suitably divided into cabins of various sizes. 
The engines are of the triple-expansion type, with three 
cylinders and three cranks. The shafting is of forged 
ingot steel and the propeller of bronze. On the trial, 
the vessel being in a light condition, a speed of about 
15 knots was easily maintained. 


Messrs. Harland and Wolff, Belfast, launched on the 
5th inst. a large twin-screw steamer named the Delphic, 
the latest addition to the fleet of White Star steamers. 
The dimensions of the new vessel are 475 ft. = by 
55 ft. beam, the gross tonnage being about 9000, and she 
will be employed in the New Zealand trade, with other 
vessels of the White Star and the Shaw, Savill, and 
Albion line. The distance traversed on each voyage ex- 
ceeds 26,000 miles. The new vessel, like the Gothic, will 
be fitted with two sets of triple-expansion engines and 
twin screws, thus affording an additional element of safety. 
The Delphic will be fitted with two large refrigerating 
machines on the dry-air system, and there will be a total 
refrigerated space in three holds of about 285,000 cubic 
feet, or equal to about 100,000 carcases of sheep. 








The new screw steamer Garmoyle, which has been built 
by the Caledon Shipbuilding rom § Engineering Company, 
Limited, Dundee, to the order of the Clyde Shippin 

— Limited, Glasgow, performed her official tria 
trip on Friday last, the 8th inst. The weather was ex- 
tremely boisterous, but, in spite of the unfavourable cir- 
cumstances, a satisfactory run was made, a speed of 15 
knots having been attained by the new steamer. The 
Garmoyle has been constructed for the Clyde Shipping 
Company’s cargo and passenger trade between Glasgow, 
Ireland, and London. Her principal dimensions are : 
Length, 250 ft.; breadth, 33 ft. 6 in.; depth, 16 ft. 4 in.; 
and gross tonnage, 1250. It may be mentioned that the 
Garmoy!e is the fourteenth vessel built by the Caledon 
Shipbuilding Company for the Clyde Shipping Company. 





Messrs. Laird Brothers, of Birkenhead, took out on 
the 13th inst..H.M.S. Thrasher and completed a ver 
satisfactory official full-speed trial in presence of the Ad- 
miralty representatives. The speeds obtained on six runs 
—_ measured mile at Skelmorlie, on the Clyde, were as 
ollow: 


Steam. Time. Speed. 

lb. min, sec. knots. 

1st mile ... Sve a 1 58 30.51 
’ ee i 2 i 29.64 
>: ee oak) ee 1 555 31.16 
4th 45. ‘out 2 0 30.00 
i Eee <6, ee 1 58 30.51 
eee 207 2, & 29.75 


The mean speed worked out at 30.34 knots. The trial 
was continued for the usual three hours, the vessel being 
taken as far down as Pladda, and the average speed for 
the continual steaming was 30.04 knots. The Admiralty 
was represented by Messrs. Welch and Emdin, of the 
construction and engineering branches respectively ; 
Devonport Dockyard and Reserve by Messrs. Gregor: 
and Deacon ; and the contractors by Mr. William Laird, 
of Birkenhead, Mr. R. Ratsey Bevis conducting the trial 
on their behalf. This concludes the exhaustive series of 
trials set the first four of the 30-knot destroyers con- 
structed by Messrs. Laird for the Admiralty. 





The new steam yacht Christine, of 245 tons, Thames 
measurement, built and engined by Messrs. David J. 
Dunlop and Co.; Port Glasgow, -to the order of Sir 
William Scott, :Bart., of Ancrum Castle, Roxburghshire, 
ran her official trial on the Firth of Clyde on the 13th inst., 
when the weather conditions were most favourable. The 
dimensions are as follow: Length between perpendiculars, 
130 ft., and from taffrail to billethead,. 152 ft. 6 in. ; 
breadth, 20 ft. ; depth moulded, 12 ft. 6 in. ; net tonnage, 
107.44 ; and gross tons, 195.59. The machinery consists 
of a set of triple-expansion engines, with cylinders 11 in., 
18 in., and 28 in. in diameter respectively, with a piston 
stroke of 24 in. Steam is supplied at a working pressure 
of 160 Jb. by a single-ended multitubular boiler. The 
trial throughout was satisfactory. “A speed of 11.4 knots 
was obtained, being the mean of two runs on the mile at 
Skelmorlie. 





The second of six_ first-class torpedo-boats of the 
Viper type, lately ordered by the Chilian Government, 





was successfully launched on Saturday, the 16th inst. 
from Messrs. Yarrow’s yard at Poplar. The remain” 
ing four boats are to be shipped in — and finally 
put together and riveted up in Chili. The first of 
these four was also tested under steam in the presence of 
the Chilian authorities, having been rr erected 
and bolted together in the contractors’ yard. 





Messrs. Ramage and Ferguson, Limited, Leith, launched 
on the 18th inst. « screw steamer named Vestra of about 
1000 tons, built to the order of Messrs. J. T. Salvesen 
and Co., Grangemouth. The dimensions are 216 ft. by 
32 ft. by 16 ft. 3 in. moulded, with triple-expansion engines 
having cylinders 15 in., 24 in., and 39 in. in diameter by 
30 in. stroke, and one large boiler working at 160 Ib. pres- 
sure. This vessel, which will carry 1300 tons deadweight, 
and is expected to steam 10 knots, is a sister ship to the 
steamers Vala and Vina, built by Messrs. Ramage and 
Ferguson, Limited, for the same owners in the beginning 
of 1894. : 





Messrs. Wigham Richardson and Co., Newcastle, 
launched on January 18 the second of two sister vessels 
which they have been building to the order of the Osaka 
Shosen Kabushiki Kaisha of Osaka, Japan. The vessel 
is 261 ft. in length, 35 ft. beam, and 23 ft. deep. She will 
be rigged as a two-masted fore-and-aft schooner, and will 
have accommodation for first and second class passengers 
in a bridge amidships and in a poop, and there are also 
fittings for a large number of steerage passengers. The 
steamer will be propelled by triple-expansion engines, 
which, with their boilers, are being constructed by Messrs. 
Wigham Richardson and Co. As the vessel left the ways 
she was named the Takao. 





The paddle steamer Paris, which has been built by 
Messrs. A. and J. Inglis, Pointhouse, for the Mensagerias 
Fluviales del Plata, has left the Clyde for Monte Viedo. 
The vessel is intended for passenger service on the River 
Plate, and internally is as finely titted and furnished as 
any boat which ever left the river. She is 300 ft. long, 
66 ft. broad over all, 30 ft. deep from the upper deck, and 
about 2000 tons Of the type Messrs. Inglis have 
already built several steamers for the same company ; but 
even in the unsettled regions which Europeans lump as 
South America, the trend is towards more luxurious sur- 
roundings afloat, and it is safe to assume that nothing 
like the Paris has as yet been seen on the Plate. Accom- 
modation is provided chiefly for first-class passengers and 
for a few second class. There are four decks—promenade, 
saloon, main, and lower—and on the saloon and main 
decks one can accurately measure the advance on her pre- 
decessors which the new boat represents. The saloon 
deck shows the first-class Clyde shipbuilder at his best. 
The dining saloon and a large number of the state-rooms 
are on this level. Amidships the engine space’ breaks 
the continuity, but forward of the obstruction there is a 
handsomely-fitted dining saloon, and aft there is an 
apartment of almost similar size, which may be used as 
an auxiliary dining-room, but will probably be utilised 
as what is termed on liners a “social hall.” Wide cor- 
ridors, in which are sofas and chairs, connect the two, 
The panelling throughout the ship is all in light wood, 
with hand-painted panels and a finely carved gilt cornice. 
The fanlights are also hand-painted, and the glass panels 
of the state-room doors are similarly treated. The sofas, 
chairs, &c., are upholstered in Utrecht velvet. There is 
a complete installation of electric light. Among the 
novelties on board is a set of aluminium boats. On trial 
her speed was 164 knots. The engines are of the triple- 
expansion three-crank type for paddle-boats, of which 
the firm has built several sets, of which we hope to 
give illustrations shortly. 


Sree. RAILs FOR THE PENNSYLVANIA.—The Pennylvania 
Railroad Company has contracted for 40,000 tons of steel 
rails. The contracts are divided as follows: Cambria 
Iron Company, 10,000 tons; Pennsylvania Steel Com- 
en , 10,000 tons ; Carnegie Steel Company, 10,000 tons : 

wanna Steel Company, 4000 tons; and Illinois Steel 
Oompany, 6000 tons. Further contracts are expected te 
be let before the close of the year. 


Raitway Tickets.—The Russian railway authorities 
have recently introduced a new arrangement in connec- 
tion with the booking, a series of 10 tickets being sold at 
the single ticket price, less 40 per cent. discount.. This 
innovation does not seem to work very well, a, number of 
men having started a new trade, consisting in buying up 
the tickets for certain trains and again retailing them—at a 
profit, of course—to the passengers, who, however, pay less 
thn for single tickets. It is obvious that the railways 
are losers by this arrangement. 





Mera Prices.—Messrs. Vivian, Younger, and Bond, 
117 and 118, Leadenhall-street, London, have just pub- 
lished their annual diagram showing the — of copper, 
tin, Spanish lead, and Scotch iron for the past 16 years. 
As was indicated in our own diagram, the fluctuations 
during the past year have not been great, copper movin, 
between 50/. ond. 40/., tin between 61/. 15s. and 56/., leac 
between 11/. 16s. 3d. and 10/. 15s., silver between 318d. 
and 29%d., and Scotch iron between 49s. 3d. and 44s. 94d. 
These are exceptionally low prices. In 1890, for instance, 
tin reached 170/. and copper 105/., while lead was at 
15/. 10s. The highest price for silver was in 1890, when 
548d. was reached, while in that year also iron was dealt 
in at 66s. 3d. Since that time aia chave all dropped, 
although in the past year there has been a‘ slight recovery 
in silver and copper. The diagram is on a large scale, 
and shows the trend of prices at a glance, 
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BOILER TUBES. 
To THE Eprror OF ENGINEERING. 

Srr,—Your numbers of December 11 and 18 last con- 
tained letters relating to the employment of welded and 
weldless tubes in water-tube boilers, and, in view of this 
discussion, the following notes may be of interest to your 
readers. 

The boilers of the Jauréguiberry referred to in one of 
the above-named letters bearing the signature ‘‘ Neutral,” 
were fitted with welded tubes, and in the course of the 
trials the failure of one tube at the weld produced a violent 
return of flame in the stokehole which caused the death 
of six stokers. The tube which failed opened for a length 
of about 30 centimetres (12 in.), and the margins of the 
opening showed no signs of attachment, they being per- 
fectly clean and still bearing the marks of the tool by 
which they had been formed. It might thus be said that 
the edges were merely stuck together and the adhesion 
had disappeared. 

Similar failures, presenting identically the same features, 
had already occurred in other water-tube boilers of a type 
different to that fitted to the Jauréguibery, and these 
“og are quite independent of the design of the 
oiler. 

If there be introduced into a tube, apparently perfectly 
welded, a mandril which is slightly conical, and which 
has a diameter slightly greater than the internal diameter 
of the tube, there results very quickly an opening of the 
weld, the edges of which separate from each other with- 
out, in the majority of cases, showing any real union of 
the material. 

Moreover, if, without inserting a mandril, as just 
described, a welded tube be hammered along the weld at 
the same time as it is submitted to an internal hydraulic 
pressure of 20 to 30 kilogrammes per square centimetre 
(say 285 lb. to 430 Ib. per square inch), it will often be 
found that the weld will open suddenly and sometimes 
even—as a result of the percussion—at a point distant 
from that at which it is struck by the hammer. 

All these facts, which are, it is true, more noticeable in 
the steel tubes now generally used than in iron tubes, 
Jead us to the conclusion that with these welded tubes not 
only are we always liable to discover a bad weld, but that 
even when the weld appears sound it may offer but slight 
resistance. 

These facts being established, it is easy to understand 
the danger which attends the use of welded tubes in 
water-tube boilers, or, in other words, in boilers in which 
the pressure is exerted in the interior of tubes and thus 
exerts a tensile force tending constantly to open the weld. 
If such a rupture is accidentally produced for even a small 
length, it tends to extend suddenly under the action of 
the jets of water and steam to which it gives passage. 
Moreover, if we add to the above the effects due to the 
perpetual expansion and contraction to which such tubes 
are subjected, it is not to be doubted that there should be 
employed, for water-tube boilers, weldless tubes manufac- 
tured with every care. 

For boilers having tubes traversed by the products of 
combustion, and in which the pressure on the tubes is 
external, the welded tubes are sufficient because the weld 
is submitted to compression, which tends to close it even 
if it is bad. 

I remain, &c., 
J. D’ALLEST. 

40, Chemin de la Madrague, Marseilles, Jan. 7, 1897. 





TECHNICAL EDUCATION. 
To THE EpDITOR oF ENGINEERING. 

Srr,—I have read with interest the renewed discussion 
on technical education in your paper. But I note that all 
the letters are from ‘‘managers” (more or less), and I 
think perhaps a letter from one of those much-discussed 
individuals, viz., a premium pupil, will not be amiss. 

I am thankful that there are such men as ‘‘ General 
Manager” who will occupy some of their valuable time 
in publicly giving us a warning. In my own case, I am 
not ashamed to own, I was born conceited, and I expect if 
I could have spoken when I was born I should have said, 
**Don’t you think me a nice-looking boy?” But I am 
digressing. 

To prove how conceited I was, I commenced to take in 
your valuable paper while at school, when only 15 years 
of age, and =a do I remember the pride with which I 
used to carry it about, though I understood very little of 
it. Of course I said I understood it, when asked by my 
father, who, it may be added, had the pleasure of paying 
for it. But I used to read it; anda very good job, too; 
one thing that impressed itself on my mind was the fact 
that technical students were too conceited to get on in 
this world, 

After leaving school I went to a technical college, where 
T had a lot of oataiiies more or less useful, crammed 
into my head. And I wish to take this opportunity of 
protesting against the uselessness of stuffing youths pre- 
paratory to their launching out into the world as practical 
engineers with such things as differential and integral cal- 
culus and the like. I have never differentiated anything 
since I left college, and do not wish to. These branches of 
highereducation donot tend to nelp youasa student in your 
studies, but they do tend to muddle you. And Ido main- 
tain that had the time spent in such subjects been spent on 
such things as working out indicator diagrams, &c., my 
pupilage would not have needed such a long extension. 

‘hen I left college I decided to think at any rate that 
I knew nothing (acting on the advice I derived from En- 
GINEERING). 

Well, the result is that though I have not quite finished 
my time yet, Iam an outside foreman fora large firm of 
engineers in the north, and I am superintending the 
— down of large plant daily. I own that the first 
ew months in the fitting shop polishing connecting-rods 





and the like went very much against the grain, but I de- 
cided to do it without protest, and for my present post I 
have indirectly to thank you, Sir; and I do hope that 
should any other pupil see my letter, he will be warned 
in time and will not make a fool of himself as I have seen 
several already do. Nobody will respect him for his 
stuck-on airs and loud talk. 

Apologising for taking up so much of your valuable 
space, 
‘ Yours faithfully, 


January 17, 1897. OnE oF THEM. 





To THE EpitoR oF ENGINEERING. 

S1r,—Being one of those much-abused men evolved by 
the present system of education, perhaps you will allow 
me to say a few words which you may assume to be a 
defence of it or otherwise. First of all, let me say that, 
although a college man, I have never shirked dirt or 
work where practical experience was to be gained 
thereby, and that I have worked to some purpose is 
testified by the fact that I now hold a position of trust 
in an important works. 

Generally, your correspondents assume that all students 
of engineering are fools, because they have met a few. 
Let me ask them how many fools have they met in 
practice ? 

From my own experience it cannot have been less in 
number. Assuming that a technical education does make 
a man a bit bumptious, his bumptiousness may equal, but 
cannot ibly excel, the priggishness and ignorance 
that I have found amongst some practical men; and the 
sole chance one has is to assume an ignorance and meek- 
ness proportioned to the case in question. 

To be called ‘‘a practical man” is, I fear, in many cases, 
a sort of fetish to conjure with, and a cloak to hide gross 
stupidity. : 

There are many technically trained men now holding 
positions of trust, who never say a word in defence of the 
system by which most of their present knowledge was 
acquired, and who are constrained to keep — by the 
opinion of their superiors, who are generally practical 
men. 

One thing must be rather puzzling to a student, and 
that is, the diversity of opinion held by practical men 
upon points which have long been determined, and of 
which they seem quite ignorant, as if they had lived in 
a tub all their lives. This ignorance leads to a distrust 
of technically trained men in the knowledge of practical 
men generally, which should not be. 

Again, I have noted that influence ‘‘at court” holds 
great sway in the engineering profession, and that merit 
is recognised only by accident or the force of circum- 
stances. All I can say upon this point is, given a friend 
with a controlling influence in an engineering firm, and 
I do not care: my ignorance might be quite bovine, and I 
would never starve so long as Y sasanl honest in the 
general way of honesty. 

I am surprised that some of the engineering professors 
have not yet answered the letters which have appeared in 
your paper, and I can only account for it by supposing 
that they think that technically trained men will fight 
their way to the front in spite of the animus shown by 
some few “ practical” men. 

Very few men ever supposed that a college or technical 
education was to supplant the time — in works, but 
was meant to be supplementary in order to give greater 
intelligence to a workman or engineer. 

Believe me, Sir, yours wag 
Sus Rosa. 





EXPANDED METAL IN FIREPROOF 
FLOORS. 
To THE Epitor or ENGINEERING. 

Sir,—From the account of the tests on long span 
concrete floors carried out at Mr. Lockwood’s yard, 
Sackville-street, Manchester, on the 11th inst., appearing 
in your last issue, it would seem that the Monier floor 
proved less satisfactory than the Golding type. Before 
admitting this, it would be well to consider the poids | 
points: (1) The Monier floor depended on the strengt 
of the concrete, which was only 38 days old, whereas 
steel channels formed the chief support of the Golding 
floor. Thus, the former would grow stronger with age, 
while the strength of the latter would remain stationary. 
(2) The Golding floor was 4 ft. 2in. wide, as against 4 ft. 
in the case of its rival, and had thus an area of 50 square 
feet, and not 48 square feet, as the account in question 
states ; thus the load actually carried was only 16.2 ewt. 

sy square foot, while the exact figures for the Monier 
ae are 12.2 cwt. per square foot. (3) The Golding 
floor was, indeed, standing when the experimenters left, 
but it fell half an hour after their departure, without 
additional load having been placed on it. The immediate 
cause was the breaking of the central tie-rod (due, it was 
afterwards discovered, to a bad flaw in the material), 
which caused the abutment joists to take an increased 
horizontal deflection under the thrust of the channel 
arches. (4) In this case the channels of the Golding 
floor were spaced only 3 ft. 6 in. centres ; were this to be 
increased, the strength of the floor would be propor- 
tionately reduced, and it would become necessary to 
inquire into the strength of the flat floor between. 

it is also by no means proved that the substitution of 
‘*expanded metal ” for round or Monier rods, as they are 
sometimes called, effects a gain in strength. In certain 
tests, carried out under our direction early in 1896, ‘which 
otherwise would have enabled us to set this point at rest, 
the abutments yielded to such an extent.as to render g 
elementary comparison with the present experiments o 
little value. 

The lateral deflection alluded to in the account above 
mentioned was inappreciable in the case of the Monier 








floor, and in the case of the Golding floor was chiefly due to 


the already mentioned flaw in the central tie-rod. These 
experiments were carried out at our suggestion, and 
under the direction, at the request of the representatives 
of the Expanded Metal Company, of Mr. Walter Beer, 
who acted for us. 

In conclusion, as the New Brighton Tower has been 
mentioned, we may state that while Sir Benjamin Baker 
is consulting engineer to that structure, we are engineers 
and architects, and supervise the work. 

We are, dear Sir, yours faithfully, 
MAXWELL AND TUKE. 
41, Corporation-street; Manchester. = 
January 19, 1897. 





ORIGIN OF THE WORD ‘“‘TRAM.” 
To THE EpIToR OF ENGINEERING. 

Srr,—In a recent issue of ENGINEERING a correspondent 
makes the statement that the word “tram” originated 
from the word ‘‘ Outram,” a man of that name having 
had something to do with the construction of pioneer 
railroads. This idea originated with Smiles, and is in 
keeping with the romances he makes out in connection 
with his engineering heroes, but it does not appear to 
have any other foundation than the ingenious imagination 
of that author. 

The word ‘‘traam,” meaning the handle of a wheel- 
barrow or sled, is Scandinavian, and has been known ever 
since the articles to which the name is applied were used. 
It has also been used in Scotland for centuries as applied 
to the shafts of carts, wheelbarrows, ploughs, &c. cay 
in his ‘‘ Inventory,” says : 

** An auld wheelbarrow, mair for token ; 
Ae leg an’ baith the trams are broken.” 


In 1555 the followmg note was written in connection 
with an English institution: ‘‘To the amendinge of the 
highwaye or tram from the weste ende to Bridgegait, in 
Barnard Castle, 20s.” 

From this testimony it would appear that the word 
“tram” has probably been used since implements with 
parallel endl om were employed, and it has no doubt 
originated from the word ‘‘trammel.” The French use 
the word ‘‘tramme” in the sense that we use “tram,” 
and it is to be found in old books written in that language. 
Instead of the name ‘‘Outram” giving us the expression 
“‘tram,” it probably originated from the word, as many other 
surnames have come from the occupation people followed. 
In old times in Scotland, when two men were required to 
manage a plough, one man was within the trams, the 
other was out-tram man. Nothing is more natural than 
that some man doing that work should get the name 
‘Outram ” until it became his recognised surname, just 
the same as Smith, Carpenter, Wright, and many other 
names originated from the occupation men followed. 

ANGUS SINCLAIR, 
Editor Locomotive Engineering. 
New York, January 7, 1897. 


MACHINERY ON HIRE-PURCHASE. 
To THE EpiTor oF ENGINEERING. 

Srr,—Though a constant reader of your invaluable 
oe. it was only to-day that I came across the letter of 
Messrs. M. Powis Bale and Co. in your issue of the 1st 
inst. Their complaint as to the injustice of our present 
law in regard to the hire-purchase of machinery, under- 
states rather than overstates the hardships to which a 
lessor of such valuable chattels may be put. It’ is not 
enotigh for him to obtain the landlord’s undertaking in 
writing that he will not seize. That he had in the present 
case, for here the hirer was himself the freeholder of the 
land. Yet he was able—thanks to the feudal respect 
which our law pays to contracts regarding land ca 
corresponding contempt for ‘‘ mere chattels”—to make a 
ood title to some one else’s machinery in his mortgagor. 

he only west in which the lessor of machinery can 
really protect himself is by taking a mortgage of the actual 
realty covered by the machinery. i 
most cases impossible, and so he cannot really protect 
his property. He must, therefore, forego this branch of 
his trade altogether, or else base the rent he charges for 
letting out his machines on such an estimate as will 
recoup him for an occasional experience such as befell 
the plaintiff in this case. Such necessary caution must, of 
course, check trade and penalise the honest hirer for the 
faults of the law. 





his is, of course, in 


Yours truly, 
Benepicr W. Ginsspurc, LL.D. 
12, King’s Bench Walk, Temple, E.C., 
January 14, 1897. 





Coau-MINING IN THE MipLANDs.—The noble familie 
of Bentinck and Pelham-Clinton are endeavouring to turn 
the coal wealth of their estates to increased account, and 
this means a good deal. For several months past the Wigan 
Coal and Iron Company, Limited, has been considering the 
advisability of sinking one or more pits on the east side of 
Worksop, on land within three miles of Clumber House, 
and one mile from Worksop. Boring has been proceeded 
with over various portions of the coal area leased to the 
company, viz., Manton, Bevercotes, Rockley (Gamston), 
and Little Malton. The results have been satisfactory, it 
having been shown that the “dip” is practically the 
same at Manton as at Shireoaks, the boring indicating 
the course of the coal to be from west to east and south- 
east. It is hoped and expected that the first sod of anew 
shaft at Manton will be turned by the Duchess of New- 
castle early in May. This week another bore has been 





naga on the Morton Grange estate, near Checker 
ouse, 
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SAFETY BOILER GAUGES. 


GAUGE glasses are becoming more and more a source 
of anxiety to engineers and stokers. The high-pres- 
sure steam now used seems to dissolve the interiors, 
particularly at the upper, extremity, rendering them 
liable to give way at the slightest touch, and when 
they do give way the result, in a confined stokehold, 
is not a thing to be lightly faced. Indeed, in numerous 
instances men have lost their lives, and in very many 
others serious scalds have been experienced, before the 
escaping steam and water could be shut off. To 
remedy the evil, self-closing gauge cocks have 
been devised, and many have been applied, but 
it cannot be said that they have met with uni- 
versal acceptance. Others have tried to limit the 
range of the steam and water by placing guards round 
the gauge glass, but often these have obstructed the 
view and the men have removed them. The best 
arrangement of this kind which we have seen is illus- 
trated on Fig. 1. This view has been prepared 

















Fic. 1, 


directly? from a photograph in order that our 
readers may be able to form an opinion for them- 
selves as to whether the guard renders it difficult to 
see the gauge glass. If the illustration had been 
drawn on wood, there would always have been the 
chance of the engraver emphasising certain fea- 
tures at the expense of others, but in a photograph 
this personal element does not come in. As a matter 
of fact, a photograph does less than justice to this 
appliance. Those who are acquainted with the prac- 
tical details of photography will know how difficult it 
1s to get a picture of a piece of curved glass, such as 
that shown, without its transparency being impaired 
by reflected light. The observer, ioakine at the actual 
object, takes no note of the brilliant parts of the glass, 
and looks through them, but the sensitive plate cannot 
exercise this selective action. Hence, although great 
care was exercised in producing the ocauant of our 
illustration, it falls very far short of conveying the 
full idea of the transparency of the guard around the 
gauge glass. 

This guard is of polished plate-glass, bent into horse- 
Shoe or D) form. ‘The glass. is of considerable thick- 
ness, and embedded within it is a piece of wire netting, 
which holds it together in case of 1 fracture. From the 
view one might imagine that the wire was on the sur- 
face, but by looking carefully at the right-hand edge, 
it will be seen that itis in the body of the glass. ‘There 
is thus interposed between the stoker and the escaping 
steam a very substantial barrier, which is not likely to 








become cracked, and even if it does, still holds together 
and fulfils its function. 

These glass guards can be affixed to any gauge fittings 
at once, without drilling holes or making other altera- 
tions. Two brass yokes, connected by an adjustable rod, 
clip on to the union nuts of the gauge cocks, and from 
them two spiral springs pass round and embrace the 
glass guard, the whole being capable of detachment 
and of displacement in a few moments. 

The gauge glass can be seen through the guard in 
the illustration, and the water level is most clearly 
depicted. The part of the glass containing water is 
crossed by alternate dark and light bands of most 
distinctive character, while that part containing steam 
is backed by dots. This effect is more clearly demon- 
strated in Fig. 2, which has been photographed with- 
out the interposition of the glass guard. In these 
days of water-tube boilers, when the gauge glasses 
must of necessity be placed far above the heads 
of the stokers, it is most desirable that every 
assistance should be given them to prevent their 
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making mistakes as to the water level, and the 
appliance we illustrate seems most effectual for this 
purpose. It consists merely of a half-tube, pierced 
with three rows of holes, and coated with white 
enamel. This tube is placed behind the gauge glass, 
and is seen through it. Where the glass is filled with 
water it (the glass) becomes a cylindrical lens, spreading 
out sideways all the rays of light that pass through it, 
making a dot appear like a line, and a disc appear like 
aband. The empty part of the tube exercises no sensible 
influence in altering the shapes of the objects seen 
through it, and hence there is a most unmistakable 
line of division corresponding to the water level in 
the gauge glass. It is impossible to imagine a man 
~— to recognise the true water level in the gauge, 
rovided there is a reasonable amount of light in the 
oiler-room. In some cases the reflector is covered 
with luminous paint, the intention being that it shall 
be exposed to light during the day, and put in posi- 
tion at dusk, the reflector previously used being re- 
moved. Both these appliances are manufactured by 
Messrs. Wallach Brothers, of 57, Gracechurch-street, 
London, and are sold by mill furnishers and iron- 
mongers. 


INDUSTRIAL NOTES. 

In the general summary of the state of employment, 
the Labour Department of the Board of Trade point 
out that a comparison of the returns relating to em- 
ployment might be misleading if confined to the pre- 
vious month, because of the holidays at Christmas and 
at the new year. Therefore, the comparison is made 
with those of a year ago, and it is shown that there was 
a decided improvement over last year’s report at the 
same date. The improvement has been more parti- 
cularly marked in coal and ironstone mining, in the 
iron and steel trades, crude and finished, and in the 
engineering and shipbuilding trades, and kindred in- 
dustries. It is = sufficient to say that the build- 
ing trades maintained their position throughout the 
whole of 1896. On the other hand, there was a ‘slight 
falling off in the textile and clothing trades towards 
the close of the year. The percentage of unemployed 
was slightly higher than in the previous month’s re- 
port, but lower than in any year since 1890 at the same 
date. A total of 111 trade unions made returns, 
having an aggregate of 439,881 members, of whom 
14,186, or 3.2 per cent., were reported to be unem- 
ployed. At the same date a year ago there were 4.8 





per cent. of unemployed in the 88 unions reporting, 
with a total of 398,258 members. The chart line for 
the year was almost wholly towards a lower level, 
with very small fluctuations. The proportions of un- 
employed are thus classified. In 72 unions with 
298,936 members the unemployed were under 3 per 
cent. In 20 unions with 67,216 members the ratio was 
between 3 and 5 per cent. In 19 unions with 73,729 
members the proportion was 5 per cent. and over, up 
to 10 per cent. in eight unions with 8319 members. 
These figures cover the very worst portion of the year 
in so far as employment is concerned. But there is 
another encouraging feature in connection with the 
figures: not only was the percentage of unemployed 
lower than at any time during the last six years, but 
the prospects for the new year were better, not only 
for the workers by the volume of trade, but for the 
employers by the gradual but slow rise in prices. 





The work at the coal mines during the month was 
somewhat less than in the previous month, but the 
average was good on the whole. At pits employing 
402,848 persons, the average time worked was 5.16 
days per week, as compared with 5.31 in the month 

revious, and 4,88 a year ago. The unemployed in 

urham and Ni ccienaechen were only 1.2 per cent. 
of the total numbers, as compared with 1.4 in the 
previous month, and of 1.7 a year ago. Employment 
at the ironstone mines and open works continued good ; 
at the 125 works reported upon, 16,435 persons were 
employed, the average time worked being 5.65 days 
per week, as compared with 5.81 in the previous 
month, and 5.57 in the same month a year ago. As 
regards the latter it was found that 44 per cent. more 
were employed than a year ago. The signs, therefore, 
are healthy all round. 

In the pig-iron industry trade was a good deal better 
than it was a year ago. The ironmasters making returns 
had 346 furnaces in blast, compared with 331 a year ago. 
The total number employed was 22,263, compared with 
21,276 a year ago. Not only was there an increase in the 
total number of furnaces in blast, and of men employed, 
but the time worked and the output were far greater. 
At 130 steel works 36,572 persons were employed, as 
compared with 31,036 a year ago, an increase of nearly 
18 per cent. in the year. At 91 puddling furnaces and 
rolling mills the number employed was 17,733, as com- 
pared with 16,994 a year ago, an increase of over 4 per 
cent. There was an improvement in the tinplate 
trade, 328 works being at work, compared with 261 
in the month previous. It thus appears that in the 

roductive industries connected with raw material 
or manufacturing purposes, as regards the iron, steel, 
and metal trades matters look very encouraging. 





In the engineering and kindred trades employment 
continues to be good. The percentage of men outof work 
was only 2.5 per cent., as compared with 5 per cent. 
a year ago. In the shipbuilding trades there has been 
a further improvement, the list of unemployed — 
lower by far than a year ago. At the date covere 
only 7.7 per cent. were unemployed, as compared 
with 10.5 per cent. a year ago. The proportion is still 
high, but it is one-fourth less than at the same date a 
year since. Here again we find encouragement in the 
fact that the prospects are good, both for the engi- 
neering and cognate trades and for the shipbuilding 
industries. The outlook is regarded as good for the 
whole year, if nothing happens to mar the prospects. 

The building trades have continued busy all through 
the autumn and winter so far, except that the painters 
have fallen off, as is usual at this time of year. The 
proportion of unemployed in the unions making returns 
was only 2.1 per cent.. The wood-working and furnish- 
ing trades have been fairly well employed for the season 
of the year. The proportion out of work was 4.3 per 
cent., as compared with 4.6 a year ago. The printin 
and bookbinding trades continue to be well employe 
on the whole, the proportion of unemployed members 
of the unions being 3 per cent., as compared with 4.1 

r cent. a year ago. In the paper trades there is 
Put little change, but the proportion was 3.3 per cent., 
as compared with 3.1 per cent. a year ago. Employ- 
ment in the glass trade is slack ; the number out of 
work is equal to 12.5 per cent., as compared with 8.8 
per cent. a year ago. 





In the textile trades it seems that the cotton- 
spinning branch is fairly good, but the weaving 
branches have been slack. In the woollen trades 
employment is slack in the principal centres, and in 
some others there has been a decline. In the worsted 
branches the improvement apparent a month ago has 
not been maintained in all cases ; and in the hosiery 
branches there is some slackness in several depart- 
ments. In the 475 mills reporting, employing about 
80,000 females, only about 75 per cent. were on full 
time—less than in the previous month. 

Dock and riverside labourers have been busy. At 
the London docks and wharves the average number 
employed had risen to 16,705, as compared with 
15,180 a year ago. In most of the seaport towns 
there has been tolerable activity. at the docks and 
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wharves, and the indications are that the activity is 
destined to continue. In most of the agricultural 
districts there has also been considerable activity, 
with slight irregularity only in a few, and that chiefly 
as regards odd men, taken on temporarily. It there- 
fore appears that both in what are called the skilled, 
as well as the unskilled, trades, employment on the 
whole is tolerably good. 





Only some 36 fresh labour disputes occurred in the 
month, affecting about 6316 persons, as compared with 
65 disputes, involving about 15,000 persons, in the pre- 
vious month. The total number in December, 1895, 
was 37 disputes, affecting 4000 workpeople. Ten of the 
disputes were in the engineering, shipbuilding, and 
metal trades, six in the. building trades, five in coal- 
mining industries, four in the textile trades, three in 
the clothing trades, three in connection with ships 
and docks, and five in other miscellaneous industries. 
Thirty-eight old and new disputes were settled, affect- 
ing 8244 persons ; in these, 18 disputes, involving 3026 
persons, were favourable to the es 19, 
affecting 3320 persons, were unsuccessful; and four, 
affecting 878 persons, were compromised. In four dis- 
putes, affecting 1020 persons, the conclusion was in- 
definite. The aggregate time lost through strikes in 
the month was 199,000 days. 

The changes in the rates of wages and hours of 
labour were more numerous than the disputes seem to 
indicate. The changes affecting wages involved 58,500 
persons, of whom 57,000 obtained increases, and onl 
1500 sustaining decreases. The estimated effect of all 
the changes was an average increase of Is. 4d. per 
week in the wages of all affected. In the total, about 
14,400 coal miners, 7200 blastfurnacemen, and 25,000 
engaged in engineering, shipbuilding, and kindred 
industries enjoyed an increase in the rates of wages. 
As regards the others, about 4000 tinplate workers 
and 4000 glass bottle makers also got anincrease. The 
only decrease reported was among the fustian cutters, 
some 1500 being adversely affected. In the case of 
about 3300 workpeople, the changes were preceded by 
strikes ; as regards about 9800 the changes took place 
under sliding scales, wages boards, &c. The remainder, 
affecting 45,400, were settled by negotiation, by 
mutual arrangement, or were by advances voluntarily 
conceded by employers. 





With the dawn of the new year 1897, the Amalga- 
mated Society of Engineers commenced a new depar- 
ture, and one of some cons2quence, by the publication 
of the Amalgamated Engineers’ Monthly Journal, 
devoted to ‘Trade Unionism, Co-operation, and 
Brotherhood.” For 46 years they have had their 
monthly, quarterly, and yearly reports, but these were 
more or less of a private character, being entirely 
taken up with the administrative details of the 
organisation. Now they offer what is to all intents 
and purposes a public journal. With a starting 
list of 87,455 members, the new journal ought to be- 
come a powerful influence in the industrial world. 
Of the total 87,455 members, 7602 were in receipt of 
benefit, as follows: On donation, 2617; on the sick 
list, 2043; on superannuation allowance, 2942. The 
total cost of these benefits was 3360/. 19s., or 107d. per 
member, per week. These figures are exclusive of 
purely trade members, probationary members, &c. 
The report anticipates a good year for trade, and for 
the society. The report cautions the members 
against shirkers, against men for whom jobs are 
found, and yet who do not turn up; it adds, ‘‘ Much 
as we wish to have a large membership, we have 
yet no intention of harbouring shirkers within our 
ranks.” Reporting on wages and other movements, 
it is stated that 53 hours per week have been con- 
ceded at Liverpool by the employers without the 
loss of a single hour. Wages have been raised at 
Belfast, Glasgow, Greenock, Paisley, Barrow, Chorley, 
Rochdale, Haslingden, Heywood, and Northwich, by 
friendly negotiation for the most part. At Newton- 
le-Willows and at Cleckheaton 2s. per week advance 
have been obtained after a short and sharp contest. 
At Shipley, Keighley, Colne, and Kilmarnock the men 
are still out for the advances sought. The overtime 
question is being pressed in several places, and at Old- 
ham Messrs. Platt have agreed to a set of regulations 
which are regarded as a model for other places and 
firms. At Merthyr the men were beaten after a strike 
lasting 18 weeks. At Armstrong’s the outworkers are 
striving for extra pay, cr weekly expenses away from 
home. The journal invites discussion on the eight 
hours’ day, and how to obtain it. 





The monthly report of the Associated Ironmoulders 
states that the past year was encouraging by the 


increase of members, and the increase of those at | 


work. The decrease in the number of unemployed 
was 100, and that, too, at a time when there is 
usually a slackness of trade. The total expendi- 
ture was less than the income by 1417/7. 17s. 7d., 
so that the balance is increasing rapidly. The trade 
reports from the various districts indicate industrial 
activity, and the expectation is that there will be a 





busy year in Scotland. An effort is being made to 
open up the closed shops in Glasgow, mainly shut on 
the overtime question, and at a conference held on the 
subject a resolution was carried which it is hoped may 
attain that object. Another important point con- 
sidered by the conference was the establishment of a 
conciliation board, and the secretary was empowered 
to confer with the employers upon the question. The 
Federation of Engineering and Shipbuilding Trades is 
moving for weekly pays on the Clyde and the Forth, 
and also on the question of working hours. The idea 
is to reduce the normal working time to 5] hours per 
week, irrespective of overtime. A number of firms 
give the 51 hours now, it is — and the men 
seek to make the hours uniform for all. Commenting 
upon the extra pay, time and a half, for overtime, the 
report adds, ‘‘ which nobody wants, but it is still 
wrought, strange to relate.” Overtime is not wanted 
when trade is slack and many are out of employment, 
but when trade is brisk all want it, or nearly all, 
strange as it may seem. to -some officials. 





The Cotton Spinners report 3 per cent. of their 
members unemployed, but this was from all causes. 
The total number of members is given as 14,124, show- 
ing a loss in the past year of 1135 members. There 
were 27 dispute cases in the month, of which 19 or 20 
were attended to and settled. This is done by the 
joint committee, or by personal negotiation with the 
employers. The report states that the prospects for 
the year are brighter than they were a year ago, the 
margin being nearly 4d. per pound higher that it was. 
It is hinted that shares will go up, and that dividends 
will be paid where for some time there have been only 
losses, with certain exceptions. Some questions are 
still unsettled. 





The trade reports from the Lancashire districts 
show that the engineering and kindred trades not 
only maintain that briskness and activity which has 
for some time been manifest in all its chief centres, 
but that the outlook continues to improve. Most of 
the establishments started the year well supplied 
with orders for some time ahead, and new work is 
coming forward in sufficient quantities to practically 
insure a continuance of activity over the remainder of 
the year. It has been a long time since such a report 
could be supplied at the commencement of a new year. 
An examination of the detailed reports of the Amalga- 
mated Engineers indicates that employment is good in 
most districts. Instead of very bad, bad, slack, dull, 
declining, and other words expressive of depression, 
we have very good, good, or moderate, indicative of 
activity and prosperity. A rather peculiar instance 
of the view taken by some secretaries of the state of 
trade is given by one secretary of a branch in Lan- 
cashire. He marks his sheet as ‘‘ bad,” that is, with 
a B. But in looking along the tables it is found that 
with 30 full members, and one trade protection mem- 
ber, total 31 members, not a single man is on dona- 
tion in either of the columns. There are other in- 
stances of the same kind. If trade is bad while all the 
members are at work, what must it be when the sheet 
is marked good? The wages movement seems to have 
“ogee d settled down in the Lancashire districts, 
or it appears that only in one large centre is there 
really a dispute, and that one is Roleat quietly con- 
ducted. In the iron trade there is little noticeable 
activity, but a considerable weight of buying is goin 
on inall departments, and full rates are being sininnl 
without difficulty. In the finished iron branches no 
quotable advance in prices was made at the quarterly 
meetings, but there has been a hardening of prices in 
the case of sheets, which previously had been low in 
price. The steel trade has advanced to a decidedly 
stronger position, large sales of hematite having 
taken place. 

In the Wolverhampton district the iron trade 
maintains the very strong position it has held during 
the last two months. Manufacturers in every branch 
have been, and are, fully employed in executing the 
orders accepted during the closing months of last 
year, and a large accession of new business is antici- 
pated from the numerous inquiries already at hand. 
Consumers of finished iron are pressing for de- 
liveries, and some good offers have been received 
both from home and abroad. The recent advance in 
unmarked bars of 5s. per ton is well maintained, and 
all prices are firm in the district. The demand 
generally, for all classes of iron, is good. As regards 
the steel trade some heavy orders have been placed, 
and preparations are being made to largely increase 
the output. In the engineering branches of trade 
there is not a single member of the unions out of work, 
and the secretaries of the branches mark their labour 
sheets as ‘‘ good.” The ironfounders and the boiler- 
makers ave in a similar position. 





In the Birmingham district the quarterly meetin 
was largely attended by buyers oil sellers from al 
parts of the kingdom, and was considered to be in 
every respect an encouraging gathering in so far as 





trade was concerned. The black sheet manufacturers 
advanced the price of sheets 5s. per ton on the previous 
minimum. Orders were fairly plentiful for Australia, 
South Africa, and South America, but there was a 
falling off in demand as regards India. There is a 
large demand for steel, and the production has largely 
increased. At the same time prices continue to 
harden, for the requirements are quite equal to the 
output. The engineering trades are very busy; only 
seven members of the union, out of 1355, were re- 
turned as unemployed during the Christmas and New 
Year’s holidays. 





A dispute occurred at the Dunlop Tyre Company’s 
works at Coventry a fortnight ago on a small scale, 
but in the early part of last week the number on strike 
was increased from about 80 males by the addition of 
from 250 to 300 females. The statement on the one 
side is that the women and girls came out in sympathy 
with the men; on the other side it is alleged that they 
came out at the solicitation of the pickets. Notices 
were issued to the effect that unless those on strike 
returned to work, they would be permanently dis- 
missed. Some did return to work on the promise that 
their demands would be considered individually. But 
it appears that about 250 men and girls remained out 
on strike. The strike was for an advance of wages 
amounting to 4s. 6d. per week, and for the reinstate- 
ment of three men who were discharged by reason of 
being the leaders. 





A conference of federated engineering employers of 
the North-East Coast, Clyde, and Belfast was held on 
Tuesday, at Carlisle, under the presidency of Colonel 
Dyer, to consider the application of trial-trip allow- 
ances for engineers. The subject was considered at 
some ~— after which it was adjourned, no definite 
decision being come to. 

The movement of the railway employés is beginning 
to bear fruit. The Midland Railway Company have 
decided to reduce the hours of shunters at the busiest 
stations from 60 to 48 hours per week in the winter 
months, and of the goods guards from 66 to 60 hours 
per week all the year round. Of course, as a matter 
of risk, the winter months are more dangerous 
to the shunters by reason of fog and darkness. 
Some of the other companies are making prepara- 
tions for some concessions. The porters on the 
London and North-Western are agitating for shorter 
hours and increased wages; it is alleged that their 
working hours are 99 per week, the wages being only 
17s. per week. The Midland pays 19s. per week. 





The Scottish trade unions have called a congress for 
March 25 to 27, at which it is said that the whole of 
the labour organisations of Scotland will be repre- 
sented. The proposal is to decide upon measures 
whereby the several unions will be able to act in 
concert upon any great question affecting labour, not 
with the view of federating the unions so much as 
acting in sympathy. 





The dockers’ strike at Hamburg continues, in spite 
of all the efforts to bring it to a conclusion. Some of 
the English captains assert that there is great diffi- 
culty in loading and unloading, and that the pay given 
to those engaged is fully equal to the demands of the 
union men. The contributions by the English work- 
men are increasing in amount. 





The dispute at the Penrhyn quarries is evoking a 
good deal of comment, and subscriptions are pouring 
in towards supporting the men. Lord Penrhyn has 
issued a vindication, in which his lordship states that 
he is not opposed to combinations properly conducted. 
The quarries have been thrown open once more, but 
all applications for work are to be ‘‘ considered on 
their merits.” The matter is to be raised in Parlia- 
ment. 





The Cleveland miners have asked for an advance of 
74 per cent. in their wages. The employers have 
offered 6} advance in two instalments, which offer 
will be placed before the men. A dispute took place 
last week at the Pinxton Colliery, near Alfreton, by 
which about 1200 hands were thrown idle. The dis- 
pute at the Bwllfa Colliery, Rhondda Valley, which 
has lasted so long, has at last been referred to arbitra- 
tion. Some 1500 men were involved. No further 
development has taken place in the Scottish coal dis- 
tricts. 





The trial of the glass bevellers’ case for picketing, 
&c., has resulted in a verdict for the employers for 
6741. 13s., with costs. It was expected to raise im- 
— issues, but the collapse seems to have been 

ue tocertain facts made known tothe counsel for the 
defendants, and Mr. Asquith suggested a settlement 
by consent. Possibly these verdicts will induce 
pickets and officials of the unions to be more careful, 
and abstain from practices which are declared to be 
illegal. There is a wide scope allowed by law, but 
terrorism will not be tolerated by the judges. 
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DOUBLE COLLISION NEAR DUNDALK. 


A DOUBLE collision occurred in the early hours of the 
3rd of October near Dundalk Junction station on the 
Great Northern Railway of Ireland under the followin 
circumstances. About a quarter of a mile south of 
Dundalk station the double main line from Dublin to 
Belfast is crossed on the level by the single line from 
Enniskillen to Greenore, as may be seen in the accom- 
panying figure, on which the lay of the roads and posi- 
tion of the signals mentioned in Colonel Addison’s report 
are diagrammatically shown. The single line is worked 
on the electric staff system, and West Cabin and Wind- 
mill-road Junction Cabin are staff cabins. There is bell 
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crossing should be moved further back, or an outer home 
provided. To these requirements the company should 
offer no objection, we take it. It also came out in the 
inquiry that block working is not in force in Dundalk 
station, although no exemption has been obtained from 
the Board of ‘Trade, and as Colonel Addison was unable 
to ascertain under what regulations the traffic is carried 
on, he concludes his report with the statement that ‘‘some 
further information on this point seems to be uired 
from the company.” Why, of course it does! The rd 
of Trade can hardly find fault with railway companies 
allowing some of their rules to be regularly broken by 
their servants as long as it allows its own regulations, 
made with the authority of Parliament, to be, as in this 
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communication between the West and South Cabins, but 
not between the latter and Windmill-road Junction. <A 
goods train for Barrack-street station, having exchanged 
staves at West Cabin, was given on by the signalman 
there to South Cabin in due course. As South Cabin had 
a light engine and tender on the up line at the time, and 
was about to cross them over to the down line and then 
let them into the engine shed road, he did not reply, but 
proceeded with the shunting operations. It had become 
the custom at this crossing to allow trains to pass the 
West Cabin starter at danger, and to wait for permission 
to cross at the crossing stop signal, and so the west 
signalman instructed the driver to draw forward up to 
the home, but instead of doing this the driver went on 
and fouled the crossing. The South Cabin signalman 
heard the goods coming and shouted to the driver of the 
light engine to hurry up, he being then on the down line 
running towards the siding, and this he immediately did, 
but not in time to prevent the goods engine striking his 
tender and tearing it away from the engine, and over- 
turning it so as to block both roads. The fireman was 
thrown to the ground by the parting of the tender, 
but neither he nor any one else sustained any in- 
juries. The tender of the goods train (the engine 
was running tender first) was slightly damaged, but 
after a delay of about half an hour, and with 
the authority of the Dundalk locomotive foreman, the 
goods train proceeded towards Barrack-street station, but 
it had not gone far when the train parted from the engine, 
and this was not discovered by the driver until he gave = 
his staff at Windmill-road Junction. The staff was returne 

to him, and he went back to fetch his train. In the mean- 
time the guard had discovered that it was parted, and he 
went forward to see where, but owing to a bridge over a 
river not being provided with a footway, he was unable to 
get to the head of the train before the engine returned, 
and, coming up too quickly, ran into the wagons, break- 
Ing one up and damaging another. The driver and the 
fireman of the goods train, who had left the company’s 
service at the time of the inquiry, made a written state- 
ment to the effect that the home signal was off at the 
—— and was thrown up in their faces. Though it 
would have been possible ee this signal to have been 
lowered after the light engine had used the cross-over 
road and before it was allowed to set back to the siding, 
yet, as Colonel Addison remarks, this is very improbable, 
and as other statements of these men appear not to be true, 
he comes to the conclusion that in this instance also they 
are open to doubt, and that ‘“‘the carelessness of the 
engimemen is largely due to a cause which, to the very great 
credit of —— servants, is so uncommon as to be almost 
unknown. Although the evidence is to the effect that the 
driver was not actually drunk, his fireman a parently was, 
and both men are proved to have twice absented them- 
selves from theirengine . . . . under circumstances which 
point to their having gone to a public-house.” 

But the Government Inspector is not satisfied that the 
arrangements for controlling the traffic at this level cross- 
Ing are satisfactory or sufficient. Owing to buildings, 
there is no view possible between the main line and the 
single line from the crossing to the West Cabin, and the 
aa yo on the — line are somewhat steep, varying 

rom 1 in 120 to 1 in 860, with 110 yards of level between 
the West and Windmill-road Junction Cabins, and there- 
fore he would like to see the level crossing replaced by a 
bridge, but in the meantime he considers it imperative 
that (1) no trains should be allowed to leave West Cabin 
with the starting signal at danger; (2) communication 
should be establish d between the South and Windmill- 
road Junction Cabins; (3) the home signal east of the 





Signals worked from South Cabin are 
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instance and many others which we have had from time 
to time to chronicle, quietly ignored and contravened 
until some accident ensues, and then the Board merel 
contents itself with inquiring as to the method in which 
this contravention is carried out. Truly, we are a patient 
people ! 








SUPERHEATED STEAM ENGINE TRIALS. 

Ar the ordinary meeting of the Institution of Civil 
Engineers held on Tuesday, January 12, Mr. John Wolfe 
Barry, C.B., the President, in the chair, the — read 
was on ‘‘Superheated Steam Engine Trials,” by Professor 
William Ripper, M. Inst. C.E. 

The author pointed out that the use of superheated 
steam had been in abeyance for the past 30 years, during 
which time a continually increasing gain in steam engine 
efficiency had followed the development of the multiple- 
expansion engine, and the increase of steam pressures. 
The limit having been now nearly reached in this direc- 
tion, engineers were again reverting to superheating, from 
which a further considerable increase of efficiency might 
be looked for. Trials had been carried out on a 17 indi- 
cated horse-power ‘‘Schmidt motor,” a single-acting, 
simple, non-condensing engine, supplied with superheated 
steam from a Schmidt superheater, to determine the 
steam consumption of the engine working with various 
degrees of superheat, and at temperatures considerably 
beyond those usually employed ; and also to find to what 
extent the dryness fraction of the steam, and the heat 
exchange between it and the cylinder walls, were affected 
by the superheat. 

The heat expended in superheating reduced the amount 
of heat employed in evaporation of water, but the heat so 
diverted for the purpose of superheating was shown to be 
productive of a considerable gain in thermal efficiency. 
Thus an expenditure of 5, 10, and 15 per cent. of the 
furnace heat to superheat gave a net gain of 12, 38, and 
tog cent. respectively of the work done for heat sup- 


1ed. 

When the load on the engine was fairly constant very 
little regulation of the superheat was necessary, and the 
temperature of the superheated steam in the coils re- 
mained remarkably steady. If the load on the engine 
was reduced, the temperature of the steam in the super- 
heater immediately began to fall, though there was no 
appreciable change in the condition of the fire; on the 
other hand, if the load was increased, the temperature of 
superheat increased also. If superheated steam was 
desired at the engine, then the superheat being once taken 
up by the steam should have its high temperature pre- 
served by all possible means till it reached the admission 
valve of the engine. 

It was stated that no important gain could be theo- 
retically expected from superheating, the actual gain in 
practice being due to the’ more or less complete removal 
of the loss by cylinder condensation. When steam was 
superheated it was in a more stable condition than with- 
out superheat, and if the steam contained sufficient excess 
heat, the steam in the cylinder could be rendered dry at 
cut-off and at release. This had been accomplished in 
certain of the trials described in the paper. Superheating 
thus removed the principal source of a of heat in the 
cylinder, namely, water at release, and it reduced also the 
amount of the heat exchange between the steam and the 
cylinder walls to a minimum. 

The effect of varying degrees of superheat upon the 
steam consumption per unit of power was illustrated by a 
large number of trials under varying conditions. ‘Taking 
one. example, it was shown that steam at 120 lb. per 


square inch pressure superheated to 674 deg. Fahr, on 
entering the engine, reduced the steam consumption from 
38.5 lb. without superheat, to 17.05 Ib. per indicated 
horse-power per hour, the rate of decrease of steam con- 
sumption with increase of superheat being approximately 
uniform within certain limits. ’ ; 

It was pointed out from the indicator diagrams how 
rapidly the superheat disa red on admission of the 
steam to the cylinder, and how few were the cases in 
which the steam in the cylinder was found to be super- 
heated at cut-off, though admitted in a highly super- 
heated condition. It appeared from these experiments 
that unless the degree of superheat of the steam entering 
the engine reached at least 200 deg. Fahr. above its 
normal temperature with a late cut-off, or a still higher 
degree of superheat for an earlier cut-off, the condition 
of the steam in the cylinder at cut-off was that of wet 
steam at the temperature of saturation. 

In order that the steam in the cylinder might be super- 
heated during expansion and dry at release, it was neces- 
sary that its temperature on entering the engine should 
be about 300 deg. Fahr. above the temperature normal to 
its pressure. hen the steam was dry at release it was 
superheated at cut-off from 50 deg. to 100 deg. Fahr., 
finally falling at end of about three expansions to the 
temperature of saturated steam. For a small increase in 
the number of expansions the temperature at cut-off 
rapidly fell to that of saturated steam. 

he author considered superheating not as a means of 
obtaining a thermal efficiency in any way proportional to 
the temperatures used, but as a device for ising as far 
as possible the full thermal efficiency of saturated steam, 
by rendering the cylinder practically non-conducting. The 
practical difficulties sup to be associated with the 
proces and use of superheated steam had been satis- 
‘actorily overcome. Experience had shown that with 
ordinary care as to purity of feed water, superheater tubes 
after long periods of severe work showed no signs of burn- 
ing, scaling, or injury of any kind. With the greatly 
improved quality of lubricating oils no trouble need arise 
with the lubrication of superheated steam engines. 

The best results could be obtained when the steam was 
supplied at about 650 deg. Fahr. at the engine. It was 
important to use good non-conducting material to main- 
tain the high ag warp of the steam in its to 
the engine. The best results in these trials had been ob- 
tained in association with a yg = range of pressure in one 
cylinder with a late cut-off. Any cause which tended to 
increase initial condensation in the cylinder with saturated 
steam tended also with superheated steam to absorb the 
superheat and to neutralise its useful effect in the cylinder. 
Superheated steam at high io note ws might be safely 
oan advantageously used in double-acting engines. Many 
such engines were now at work or in course of construc- 
tion. 

The point requiring chief consideration in the design 
of engines to work with superheated steam was the steam 
admission arrangements. The steam admission valve, 
being subjected to the maximum temperature, should be 
practically frictionless, so as to remove the necessity for 
its lubrication. 

The paper was accompanied by an Appendix of Tables 
giving the results of a large number of trials, and accom- 
panied by diagrams illustrating the effects of superheat- 
Ing on steam consumption, dryness fraction of steam 
during expansion, heat interchange between the steam 
and the cylinder walls, work done per pound of steam, 
and thermal efficiency. 








TABLE OF Force or Winv.—The following Table, 

repared by Mr. J. T. Corner, the Engineer-in-Chief of 
Portemouth Dockyard, to whom we are indebted for a 
copy, gives the numbers adopted by the Navy for winds 
of various velocities and force : 
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Nautical : . Velocity in | Force per 
Numbers. Name of Wind. Seeee: } square Foot 
| 0087 
1 Light air | 2 


2 Light wind 
3 Light breeze .. 
4 Moderate breeze 


5 Fresh breeze .. 
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16 1.71 

6 Strong breeze : 3 = 
19 2.41 

20 2.67 

99 

7 Moderate gale = a 
26 4.51 

8 | Fresh gale 28 5.93 
| 30 6.00 
32 6.83 

9 Strong gale 34 771 

| 36 8.64 

10 =| Heavy gale Ey 
il | Storm .. 4 ss 
| 60 24.0 

| 70 32.7 

12 | Hurricane... “a 80 | 42.7 
| 90 | 4.0 
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THE HORSFALL REFUSE FURNACE. 

On the present page we illustrate the Horsfall 
refuse furnace, a type of destructor which we re- 
cently had an opportunity of seeing in operation at 


Oldham, in Lancashire, a town in which a good | 


deal of attention has been given to the disposal of 
refuse. The most important feature in connection 
with this furnace is that by the arrangement of 
forced draught, and owing to the method by which 
the refuse is fed into the furnace, no unpleasant or 
noxious gases escape from the chimney. An expla- 
nation of the method of working will serve to ex- 
plain this claim. 

The annexed illustration shows a sectional eleva- 
tion through one cell of the Oldham furnaces. As 
will be seen, the refuse is brought in by the town 
carts to an elevated roadway, and from thence is 
tipped on to a collecting platform adjacent to the 
furnace. The feeding door is on this side, and 
opens directly on to an inclined ‘‘ dead - plate,” 
which, however, in this case is of masonry. The 
door at the other side of the furnace is for clinker- 
ing. As a continuation of the dead-plate the fur- 
nace bars are placed, they also being inclined from 
end to end so as to assist the action of feeding the 
fires and clinkering. The dead-plate and furnace 
bars form the floor of a masonry cell which is arched 
at the top and has above it a masonry chamber. 
whole is, of course, constructed of firebrick or some 
refractory material, whilst the whole structure is held 
firmly together by iron buckstaves. 

The chief virtue of a destructor is to complete de- 
struction, that is to say, it must reduce all organic 
matter or refuse to its component gases, and burn 


The | 





these gases before they pass away, so that the products 
of combustion will be odourless and colourless, consist- 
ing only of carbonic acid, mixed, of course, with steam, 
nitrogen, and a residue of oxygen. The problem is one 
with which steam engineers are well acquainted, but 
which they can hardly ever solve, owing to the condi- 
tions to be observed in generating steam. The 
destructor engineer has also had his difficulties, 
as many residents in the neighbourhood of de- 
structors know to their cost. The Horsfall de- 
structor is one of those which solve these difficulties. 
When the green or undried refuse is shovelled on to 
the dead-plate, it at once begins to give off fumes, 
but these fumes have to pass over the fire, and between 
it and the glowing vault of firebrick above, until they 
finally escape through the holes in the latter, which 
are shown in the engraving, and from thence into the 
chamber above. 
the semi-putrescent matter, which constitutes so great 
a part of town’s refuse, are thoroughly burnt. The 
Horsfall Company attach—very properly—great im- 
portance to the presence of a hearth or dead-plate, 
that is, a part of the structure as an extension of the 
grate, where the matter to be consumed can be well 
dried before an attempt is made to burn it. By these 
means the refuse is brought to the most perfect state 
which can be reached by it before being brought on to 
the grate bars. The noxious fumes from the drying 
refuse are given off equably, and are, therefore, more 
sure of being consumed, a result which is fortified by 
the fact that the dry fuel keeps the fire in proper shape. 
It is looked on asa mistake to try to burn green refuse. 
From the top chamber the products of combustion pass 
to the main flue, which is common to all cells in the 
battery, and which leads into a large firebrick chamber 
known as the mattress chamber. This is provided for 
the purpose of burning infected bedding, condemned 
meat, &c., and it will give an idea of the heat at which 
the gases escape from the furnace proper, when it is 
remembered that the brickwork of this chamber is at 
a glowing red heat, sufficient to consume large quan- 
tities of condemned meat. On the occasion of our 
visit the door at the top of the mattress chamber was 
opened, and a glance was sufficient to satisfy one that 
no cansamenel gases could pass through the chamber 
aud the flues leading to it. 

The Horsfall destructor is a forced-draught furnace, 
steam jets being used for the purpose. It is unneces- 
sary here to point out the assistance which forced 
draught gives in securing complete combustion of fuel, 
for the fact is well known to engineers, and has been 
amply proved, more especially in marine practice. 
The result has not altogether been accounted for, but 
no doubt it is largely due to the more effectual mixing 
up of the gases over the fire. In the destructor the 
air for combustion is carried into the furnace by 
means of steam jets which are directed into what is 
described as a steam trumpet, as shown by dotted lines, 
and placed at the firing end of the furnace. The 
sides of the furnace are composed of cast-iron boxes 
which have openings leading to the ashpit. The steam, 
and the air carried forward by it in the shape of an 
induced current, thus pass beneath the grate bars, and 
the ashpit being closed, the only outlet is up through 
the fire. There is a controlling device by which the 


steam jets are shut off whenever the charging or 


In this way the fumes or gases from |. 





clinkering doors are opened, thus ‘automatically pro- 
viding against flame or gases passing out. 
So far we have described the destructor part of the! 


installation, but, as will be gathered from what has 
been said about the state of the mattress chamber, 
there is a great volume of heat in the products of com- 
bustion as they pass along the flues. At Oldham this 
is utilised for the generation of steam, which is used 
for the steam jets and for driving two mortar mills, by 


which the clinker is worked up, and for other purposes | 


on the works, in addition to which there is a quantity 
left for the electric light station adjoining, and to 
supply power for the horse-provender department of 
the corporation. 

Thedestructor at Oldham commenced working in 1891, 
and then consisted of sixcells, but inJuly, 1895, the cor- 
poration, acting on the advice of their superintendent, 
Mr. Walter Jessop, determined to adapt these furnaces 
to the improved system which had been introduced by 
the Horsfall Company. The side blast boxes described 
were added, and someothermodifications were adopted. 
These cast-iron side boxes, which took the place of the 
firebrick lower walls of the furnace, have been found 
a great improvement, especially in clinkering the fur- 
nace. Formerly the clinker, of which, naturally, 
large quantities are produced in a destructor, used to 
adhere to the firebrick, and in this way the walls were 
soon destroyed, as they flaked away under the action 
of the rake. The steam and air which pass through 
the boxes keep them comparatively cool, so that the 
slag and clinker never adhere, but come away quite 
clean. The arrangement has the further advantage of 
heating the air and steam before they pass to the fire, 





and the combustion is, therefore, greatly facilitated. 
No trouble has been experienced with the firebars. 

At the same time that the six original cells were 
altered, four others were added, and these have a 
new form of blast nozzle which has the advantage 
of being practically noiseless. We propose, how- 
ever, dealing with this question of silent blast on 
another occasion. 

From data obtained during the work done at Old- 
ham, it appears that over 8 tons of ordinary town 
refuse, including market sweepings as well as dustbin 
contents, is destroyed per cell per 24 hours. There 
is an economiser of 96 tubes in connection with the 
boiler, but the dampers in the flues are so arranged 
that the gases can pass directly to the chimney. As 
the combustion of the gases in the cells is perfect, there 
is no need for scrapers to the economiser tubes. The 
boiler is of the Lancashire type, and is pressed to 
140 lb. per square inch. It is 30 ft. long and 8 ft. 
in diameter, the flues being 3 ft. 2 in. in diameter. 

In 1893 Mr. Binnie, the Chief Engineer, and Dr. 
S. F. Murphy, the Medical Officer of Health to the 
London County Council, were instructed to make a 
thorough inquiry into the whole subject of dust 
destructors. In their report, among others, they 
referred to the Horsfall destructor, pointing out that 
in detail it differed from other forms, ‘‘ more particu- 
larly in regard to the outlets for the products of com- 
bustion. These are placed at the opposite end to that 
at which the material to be burnt is introduced, and 
consequently the gases have to pass over the hottest part 
of the furnace ; moreover, a steam blast is used in con- 
nection with a closed ashpit, and as a result the tem- 
— of the furnace is so high that at Oldham the 
ining was observed to be glowing, and there can be no 
doubt that in furnaces of this type the decomposition 
of the organic and combustible matters is so perfect 
that no nuisance is likely to arise from its use.” 

Mr. Charles Estcourt, the Public Analyst to the 
City of Manchester, has analysed the gases from the 
Oldham destructor, with a view to finding the effect 
of the steam blast on combustion. The results arrived 
at are instructive. The carbonic acid when the steam 
jets were not in use was only 2 per cent., while with 
steam half on it rose to 9 per cent., but when the 


| steam was turned full on the carbonic acid rose to 14.6 


per cent., ‘‘thus proving,” as Mr. Estcourt said in his 





‘“‘that this steam draught had the effect of 


report, : 
The analysis 


getting full value out of the air used.” 
| with full steam on was : 


Per Cent. 
| Carbonic acid as - << 245 
Oxygen a Ms 5.4 
Nitrogen... ..  - 80.0 


One advantage of the perfect combustion is that the 

high chimney often used with destructors (and which, 

| after all, is only the means of spreading the nuisance 
afar) is not needed, there being neither smoke nor 
fumes. 

When we inspected the Oldham destructors we 
found that no smoke or perceptible dust came from 
the chimney when they were being fired in the ordi- 
| nary way over a considerable period, a large quantity 
lof market refuse being burnt at the time; indeed, 
so far as could be judged from inspection, the de- 
'structor in working bore out the claims made on its 
/behalf. This view is supported by several sanitary 
authorities, in addition to those already quoted, copies 
| of whose letters have been put before us by Mr. Wat- 
son. Mr. Thomas Hewson, Loncaghe engineer of Leeds, 
‘reported some years ago to the corporation that the 
Horsfall destructors under his charge burn ‘‘9 tons of 
refuse per cell per day, and that, too, when most of 
the refuse is wet. . . . Horsfall’s destructor is cer- 
tainly a saving in capital account of 50 ie cent. and 
of 14d. per ton in labour over the old cells.” Mr. 
'Hardaker, Chairman of the Bradford Sanitary Com- 


i 


mittee, speaks of the advantage of the forced draught 
system, saying that ‘‘the steam jets attached to the 
refuse destructor cells for the Bradford Corporation 
have proved of great service. The heat in the cells 
has been very much increased, the fires burn brighter, 
and the refuse has been more effectually con- 
sumed.” Mr. C. W. Evington, sanitary inspector 
for Hull, writes to much the same effect, saying, 
‘‘the refuse is destroyed in about half the time, 
and the clinkers contain no undestroyed refuse 
or organic substances, which was very frequently the 
case in the old system. The apparatus is a complete 
success, and has been the means of reducing the work- 
ing hours to about one-half.” Mr. Jessop, of Oldham, 
Mr. Blackburn, chairman of the Highway Committee 
of Heckmondwicke, and Mr. Thomas Fairley, borough 
and county analyst of Leeds, also bear testimony to 
the successful working of the Horsfall furnace. 








TucuMAN.—The plant and machinery for a cotton mill 
about to be built in Tucuman is expected shortly from 
England. The outlay contemplated is about 100,000/. 





HorTICcULTURAL EXHIBITION AT HamBurc, 1897.—The 
committee of this general exhibition invite competition 
for heating and ventilating commercial hot-houses and 
forcing beds. Not to put the inventors to unnecessary 
expense, nor to overcrowd the exhibition grounds, it is 
a, Pe that designs should be submitted under motto 

y April1. The committee will then decide whether the 
designer shall be accorded space to show his system in 
operation. If the competitor should not desire to do so, 
the committee may proceed on their own account. In 
the latter case, however, the competitor loses his claim to 
the gold cup or the equivalent of 50/. offered. There are 
other prizes. Fuel and water for the comparative trials, 
which will extend over at least three days, will be sup- 
plied. The committee suggest that designs should 
made for three types of structures: A house 66 ft. by 16 ft., 
with glass roof, divided into three sections to be main- 
tained at temperatures at 5deg., 10deg., and 25 deg. 
Cent. (41 deg., 50 deg., and 77 deg. Fahr.) respectively ; 
a smaller house, 33 ft. by 10 ft.; and a bed 33 ft. by 
6.6 ft. for a constant temperature of 41 deg. Fahr. 
These temperatures are to oo guaranteed within limits 
with the atmospheric temperature at -20 deg. Cent. 
(—4 deg. Fahr.). The floors should be about a foot below 
ground. Competitors will receive notice by May 1, and 
are to hold themselves ready for the trials by July 1. 
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a PATENT 


ComPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 

the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 

ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ‘ance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


1888. 8S. Z. de Ferranti, London. 0 Electric 
Machines. [5 Figs.) January 27, 1896.—This invention has for 
its object improvements in the armatures of dynamo electric ma- 
chines, where iron is used in the armatures, and also has for its 
object the building of armatures in such a way that the conductors 
are mechanically driven and inclosed so as to be protected from 
injury, and yet so arranged as not to suffer from the principal 
disadvantages of sunk winding. According to this invention the 
standing or revolving armatures of dynamo electric machines are 
built of laminated iron. These plates A are pierced with holes B 
round about their edges nearest to the magnetic field, but these 
holes or slots, instead of having their greatest dimension radially, 
have their greatest dimension in the direction of rotation. The 
object of this is to get the equivalent of a smooth-cored armature, 
then a space for the conductors G (Fig. 4), then a further ring of 
iron D round about the conductors through which the magnetism 
passes, and which is exposed to the pole-faces E. The object of 


Fig .2. 
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making the stampings with holes punched in as described is so 
that very thin pieces of iron F between the holes B, which pieces 
F support the outer ring D, may act as drivers or supporters of 
the coils of the armature. Where the machine so constructed is a 
single-phase alternator, such as isshown in part in the figures, the 
coils are wound through a portion only of the holes, so as to leave 
the other holes empty. This is shown in Fig. 2 by the thick lines 
which represent the wires threaded through the holes. The effect 
of this is to get a machine similar in its characteristics to a plain 
face wound one, as opposed to one in which the magnetism is 
largely varied by the shape of the armature stampings or by the 
demagnetising effect of the armature coils, when the relative posi- 
tions of these coils to the magnets are such as to facilitate this 
effect. In some cases where the discs or sections are punched 
from laminated iron to form the armature, there is inserted by 
means of pressing a number of small brass or other non-magnetic 
metal tie-pieces between the outer ring and the main body of the 
plates. (Accepted December 9, 1896). 


LIFTING AND HAULING APPLIANCES. 


1529. A. H. Lloyd and C. Hopkinson, Manchester. 
= Appliances for Hoists. (8 Figs.) January 22, 
1896.—These improvements are primarily intended to prevent the 


Fig. 
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doors of hoist well holes bein i 
‘ v g left open when the hoist has moved 
away, and consist of arrangements > which the hoist door, when 





opened, locks the cage of the hoist so that the hoist cagecannot move 


up or down until the door has been closed. In some cases, instead 
of preventing the movement of the cage, the cage may be made to 
automatically close the door as it moves away. In Figs. 1 and 2 
a designates the hole or opening of the hoist well, b the door, ¢ the 
jambs, d the threshold, e the arm fixed to the bottom of the door, 
J the arm fixed to the top of the door, and g the hoist cradle or 
cage. The rigid arms e, f are fixed to the bottom and top respec- 
tively of the door b, which is hinged or pivoted at 1 to the thres- 
hold d or to the jamb, and similarly to the lintel, not shown. When 
the door is closed as shown in full lines, the arms é, f lie back flush 
with the wall of the hoist well and out of the way of the cradle q ; 
but when the cradle has stopped in its correct position opposite 
the door, and the latter is opened, as indicated by dotted lines, 
Fig. 2, the arms e, f turn with the door respectively under and 
over the cradle g,and the latter cannot move away either up or 
down until the door has again been closed and the arms removed 
out of the way. In Figs. 3 and 4 the door b is pivoted preferably 
on a shaft bl on which is fixed near the bottom the rigid arm e. 
On the under side of the cradle g is fixed a helical or other suit- 
ably sha; cam h to act on the arm e, and a similar but reversely 
set cam (not shown) is fixed on the upper side of the cradle g to 
act on the arm f (not shown), which is fixed near the top of the 
shaft b1. The length of the cam must be suitable to the weight 
of the door ; the heavier the door the more gradual must the taper 
or pitch of the cam be. In operation the door b is closed auto- 
matically by the cam h acting on the arm e when the cradle g 
moves downward ; and in like manner it is closed by the other 
cam h and arm f if the cradle moves upward. (Accepted Decem- 
ber 9, 1896). 

23,082. J. W. Smallman, Nuneaton, Warwick. 
Haulage Clip. [5 Figs.) December 3, 1895.—This invention 
relates to an improved clip for enabling tubs or wagons to be 
readily attached to and detached from an endless wire haulage 
rope travelling continuously. A and A! are the two side-pieces 
B is the transverse bolt furnished with a nut Bl. C are steel 
liners which fit against the rope D. Each liner is secured by two 
rivets to the grooved lower portion of one of the side-pieces. E and 
E! are nuts held by the side-pieces. F and F! are left-hand and 
right-hand screws working in the nuts E and El, These screws 
are cut on a shaft which is fixed in the boss of a handwheel G. 
The nut E has V-shaped projections e which rock against the top of 





Fig.t. 














the side-piece A. H is a rivet that passes with a considerable 
amount of play through a hole e* in a projection e! on the nut E. 
This rivet merely serves to keep the nut in the side-piece. The 
nut E is prevented from turning by the projection e'. The nut E* 
corresponds with the nut E, and is retained in the side-piece A! by 
the rivet H'.. @ and a! are projections which lie on the rope and 
support the clip until the side-pieces have been caused to grip the 
rope. J is a coupling hook for connecting the clip to the tub or 
wagon. The clip is adjusted to fit any ag rope or to com- 
pensate for wear by turning the nut B!. The holes in the side- 
ieces through which the bolt B passes are rectangular, The 
lt B has a square neck, and the head of the bolt may be on either 
side of the clip. (Accepted December 9, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

23,200. W. P. Teplitz, Austria. Bearing 
Points of Rotary Spindies on Shafts. [1 Fig.) October 
19, 1896.—In the spindle shown the points A, Al are not welded 
upon the spindle roar but are produced separately and bored in 
such a manner that they can be driven upon the truncated conical 
ends ©, Cl of the spindle B, so that the friction between the 
interior of the point piece and the — body prevents the — 
from turning upon the spindle. It is preferable to grind the 
point pieces A, Al when in place upon the ends of the spindle on 
account of the greater exactitude thus obtained. The spindle 





shown is a vertically running spindle intended ially for glass- 
grinding wheels, and it s a feather E for engaging the 

ulley and the grinding . F is the screw thread for the fasten- 
ng screw nut G, and H is the protecting collar. When the points 
are injured or worn out it is sufficient merely to screw the nut G 
back in order to press against and loosen the point A, whereupon 
it can easily be taken off and exchanged ; and to drive a wedge 
formed fork between the point Al and the pulley collar J of the 
spindle, whereby also the voint Al will be loosened and removed. 





The points can thus be exchanged very quickly and easily without 
the pulley and the grinding disc — taken off. When the points 
are oo they can be turned and again used. (Accepted December 
2, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 

2064. A. J. Charlton, Fairfield, Lancaster. Manu- 
facture of Axle-Boxes. [7 Figs.) January 29, 1896.—This 
invention relates to the manufacture of a solid, rolled, or forged 
axle-box from wrought iron or steel scrap, or a cast ingot, or a 
solid bloom, formed into a tube of suitable thickness for the pro- 
cess, The tube from which the axle-box is to be formed may be 
welded or (preferably) weldless. The tube may be formed from 
wrought iron or steel scrap by hydraulic or other pressure at a 
pager or other suitable heat, or a hole may be — — 
a solid bloom, or an ingot may be cast, as shown in Fig. 1, and the 
tube be rolled out or expanded into the form shown in Figs. 2 and 
8, or an ingot may be cast in this form. This tube is then rolled 
or forged by means of grooved rolls so formed as to reduce the 
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same to the section required, to form the necessary indentations 
and projections, and to give stren and solidity where neces- 
sary, but still in a circular or cylindrical form, with three project- 
ing circumferential bands a, b, c, as shown in Figs. 4 and 5, is 
cylinder is then squared or squeezed up by hydraulic or other 
pressure with suitable tools or dies, into a rectangular form (as 
represented by the dotted lines on Fig. 4) to the desired shape to 
form the completed axle-box, which may afterwards, if required, 
be further finished either by hand or power. Figs. 6 and 7 show 
the finished axle-box. The space between the projecting bands a 
and b at the top forms the seat for the spring, and the space 
between the bands b and ¢ at the sides forms the vertical grooves 
to receive the two horns of the axle guards, (Accepted December 
2, 1896). 
SHIPS AND NAUTICAL APPLIANCES, 
24,147. O. Klatte, Neuwied, Germany. Chain Coup- 
for Mooring Chains. [2 Figs.) December 5, 1896 
The improved coupling device comprises two ball and socket joint 
bearings a, a, each of which has two perforated ears al, al 
arranged opposite one ther. The bearings a are so arranged 
relatively to each other that the ears a1 of one bearing are placed 
atan angle of 90 deg. relatively to the ears of the other. Between 
the four ears a block b is placed which is provided with two holes 
or bores at right angles to one another. One of these bores is co- 
axial with the holes in the ears of one bearing, while the other 
bore is co-axial with the holes in the ears of the other bearing. 
The bores A be located at any suitable distance from one 
another, the block b being made longer or shorter, as the case 
may be. As shown, the bores are located as closely together as 
racticable. Through the holes provided in the ears of each 
soem and through the adjacent bore provided in the block b a 
bolt ¢ is passed, to the outer extremities of which a shackle d is 
attached. Before the block b is put in place, a ball e is inserted 








into each bearing a, the said ball being furnished with astem el. 
This stem e! is — through a central hole provided in the 
bearing @ and through an axial hole of the chain swivel f. The 
stem el is provided with a head e? located in the central opening 
of the swivel link f. To the outer extremity of this swivel link 
two chain links g, each provided with a cross-piece, are con- 
nected, and to the outermost of the said chain links an ordinary 
shackle h is linked. The links f, g, g may be made of the same 
material and from one piece, and be produced either by rolling, 
pressing, forging, or any other suitable operation. If the coupling 
device 4 required to detached from the extremities of the 
chain, it is only necessary to force out by striking it, one or the 
other of the two hinge-bolts ¢ or one of the bolts of the ordinary 
shackles h. This coupling device in connection with the shackles 
d arranged on the hinge bolts c serves, owing to its swivel and 
pivotal action, to replace the two mooring shackles commonly 
used. (Accepted December 9, 1896). ; 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,897. J. A. Morris and W. T. Ha Manchester. 
Apparatus for ting Water from Steam. [1 Fig.) 
December 28, 1895.—The improved apparatus comprises a cylin- 
drical casing A with an inlet passage or opening a Tough which 
live steam may enter. In the chamber B. formed in the interior 
of this casing A, there is cast or otherwise fitted a hollow screw C 

referably of Archimedean shape. The tops of the threads join or 
ht closely against the interior of the casing A, thus forming a 











124 





ENGINEERING. 





[JAN. 22, 1897. 








spiral yp 
screw, 


centre, and at the lower end is perforated to allow for the pas 
of the steam into the interior. The steam enters the passage D it 


the interior through the perforations ¢, and thus the force of the 
current of steam is gradually reduced so as not to be forced down- 
ward to impinge upon the water which collects in the lower 
The dry steam is withdrawn through the outlet d. 
The threads of the screw are made inclined outwards on the upper 
side to drain the water as it collects away from the perforations | 
The lower 
a draw-off pipe F, 
A steam trap 
may be connected to the pipe F to draw off the water as it collects. 


chamber Bl, 


to prevent it entering the central steam 
chamber B! is fitted with a gauge-glass E an 
through which the waste water is carried away. 
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In action steam is admitied to the chamber B through the inlet a, 
and fiows rapidly along the spiral passage therein formed by the 
screw. This rapid movement of the steam causes the particles of 
water contained therein to be thrown outwards against the casing 
A of chamber B, and there coalesce and trickle down, whilst the 
dryer and lighter steam remains near the centre of the screw and 
flows into the passage D in the interior through the perforations c 
or through the aperture.in the end. The water which has been 
supasnted runs down the spiral of the screw and collects in the 
bottom of the chamber B!, or in a second chamber or steam trap 
provided for the purpose. A special feature of this apparatus is 
the formation of the perforations c in the hollow screw C by which 
the force or velocity of the current of steam is gradually reduced 
before it reaches the end of the spiral passage, and so does not 
again take water from the chamber B' after it has been sepa- 
rated. (Accepted December 2, 1896). 


2183. A. G. Glasgow, London. Utilising the Heat 
of Gas for Heating Boiler Feed Water. [1 Fig.) 
January 30, 1896.—In the manufacture of water gas and other 
yas for general distribution, it is usual to cool the gas down to 
about 60 deg. Fahr. before passing it into the holder and mains, and 
this cooling is frequently effected by means of surface condensers, 
the hot water from which is either allowed to run to waste or is 
cooled for re-use in the condenser. Now, according to the inven- 
tion, the gas is cooled in a surface condenser by water which is 
subsequently used in a steam boiler, and hence by one apparatus 
there is accomplished the double object of cooling the gas and of 
heating boiler feed water. In the figure which illustrates this 
invention as applied to a water-gas apparatus, A is the generator 
having gas take-off pipe B and B' ; C is the carburetting chamber ; 
D is the fixing chamber ; E is the pipe for conveying the water gas 
to the washer F, whence the gas passes through the seal box 
H to the scrubber J, and thence through the pipe K to the surface 
condenser L, on its way to the receiver apparatus and mains, 
The surface condenser L is of the usual construction ; at the ends 
of the portion through which the gases pass, it has heads L’ and 
L2, connected by tubes L5 extending from the water-receiving 
chamber LS to the water-delivery chamber L4, which serves as the 
receptacle from which the boiler draws its feed water. M indi- 
cates the supply pipe throngh which water is forced into the con- 





























denser. N is the overflow pipe by which water can escape from 
the receptacie L4 when it exceeds a determined height. O is an 
auxiliary or supplemental supply pipe leading into the receptacle 
L4 and having a cock or valve O', which is arranged to be opened 
and closed by the float O2 in wecordance with the height of water 
in the receptacle. P is the water supply pipe which leads to the 
feed water pump Q; and P' is the pipe for conducting the feed 
water from the pump to the boiler R. R# indicates a steam pipe 
leading from the boiler to the J wept 2 apparatus. The gases 
produced in the generator A, after passing through the carburet- 
ting and fixing or superheating chambers and through the washer 
and scrubber, pass through the surface condenser L and are cooled 
by the water forced upward through the tubes L5, the heated 
water from these tubes passing into the receptacle L4,placed upon 
the top of the condenser. From this receptacle the pump Q draws 
feed water for the boiler through the pipe P, and in case the 
supply of water entering the receptacle L4 is excessive, the excess 
escapes through the pipe N, whil:, if the supply from the con- 
denser is not sufficient to feed the ooiler, the falling of the level 
of the water in the receptacle L4 wil' lower the float O? and open 
the cock O?, and permit additional water to flow from the pipe O 
into the sesephadio until the normal height of water is insured 


e through the chamber around the centre of the 
In the bottom of the chamber sufficient space or a second 
chamber B! is provided in which water can collect and from which 
it can be drawn off. Thescrew C is made tubular or with a hollow 
e 


are approximately horizontal and are connected by suitably 
shaped smaller water tubes. The front end of the upper of these 
tubes E is curved round as at El and provided with flange E2, by 
means of which it is bolted to one of the flanges C1 of the tube C, 
The lower tube F is provided at its under side with an opening 
and a flange F!, by means of which it is bolted to one of the flanges 
| Bl of the tube B. Each element preferably has a double row of 
| smaller water tubes G ; these may be bent as shown to serpentine 
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form, the tubes of one row being so arranged relatively to those | 


| of the other row that the curves of the one cross those of the 
other. If desired, a downcomer tube H may form part of each 
element connecting the hinder ends of the horizontal tubes E and 
F. Each individual element situated vertical in the boiler may, 
| after disconnection with the tubes C and B, be drawn straight out 
from the front of the boiler. (Accepted December 2, 1896.) 


24,340. J. von Grubinski, Warsaw, Russia. Steam 
Superheating Apparatus. [1 Fig.) October 31, 1896.— 
This invention has reference to an improved apparatus for the 
superheating of steam, and it is arranged so that it requires no 
special’ fireplace, but is advantageously located in the flues leading 
to the chimney, where a high temperature of 300 to 400 deg. Cent. 
is prevailing. The steam superheater consists of a series of hollow 
trays a connected together at a! and fitted with a diaphragm 


a’ a’ls 














which affords communication between the upper and lower com- 
partments, the said diegheagm being stiffened or strengthened by 
a central pipe or rod a3. jf is the entrance pipe for steam from 
any generator ; the steam flowing in thin layers through the paths 
opened to it, leaves behind on the diaphragms a%, presenting a 
large heated surface, small drops of water, which can still be eva- 
porated, and then get through pipe / in a superheated state to the 
place of consumption. (Accepted December 9, 1896). 


VEHICLES. 
885. E. Capitaine, Lei -Plagwitz, Germany. 
Transmitting Power. {1 mag January 13, 1896.—This 


invention consists essentially in transmitting the force of the ex- 
plosion in a motor cylinder directly from the piston to the wheels 
of a vehicle, A is the cylinder of the motor, B is the piston, C is 
the crankshaft, D is the flywheel, E is the crank lever, which also 
is part of the connection of the piston with the crankshaft, F is 
a bar transferring the movement of the piston and the lever E to 
the lever H ; G is a pawl, J a ratchet wheel, K a lever in connec- 
tion with the wheel J ; M is a spring connecting the wheel L, the 
lever K, and the wheel J ; N is the front wheel of the bicycle. 
| The bar F has its turning propelling point o in a slot s of 

the lever E. This turning point o of the bar F can be dis- 

placed by moving the bar F to and from the fulcrum ¢ of the 
| lever E. To effect such displacement of the point 0, the bar F is 
joined to the lever R by a rod n. This lever R can be moved 
up and down by hand through a rod z. The manner of working 





sary to place the point o more or less distant from point i. This 
moving of the driving point o is also necessary if it is wanted to 
drive quicker or slower, (Accepted December 2, 1896). 


MISCELLANEOUS. 


22,713. J. ¥Y. Johnson, London, (Verein Chemischer 
Fabriken, Mannheim, Germany). Apparatus for 
Superphosphates. [2 Figs.) November 27, 1895.—The in- 
vention consists in arranging in the drying kiln a number of 
slightly inclined sieves or grates, provided on their upper surfaces 
with vertical projections, blades, pins, or lugs. These sieves or 
grates or sifting frames may be formed of barbed wire, or consist 
of perforated metal plates, the perforations of which have raised 
sharp edges, like those of a grater. The most advantageous form 
is one resembling a harrow in shape, with teeth — upwards. 
These harrows are preferably constructed with perforations or 
interstices larger ‘than~the ribs or solid portions carrying the 
teeth. The material introduced into the shoot, and which prefer- 
ably has been superficially divided, drops upon the sifting frames 
| or grates, which are set in oscillatory motion. The grates upon re- 
ceiving the material thus dropped on to them, sift it instantly, 





| 





the fine powder falling through the interstices direct from one 
sieve to the next, thus traversing the whole kiln, and filling it 
with dust. This dust is permeated by the rising hot air, and 
rapidly dried, after which, as it descends to the bottom, it is, with 
the same rapidity, removed from the furnace. Half-dried lumps 
do not reach the soleplate of the kiln at all; and the extremely 
fine division of the material enables it to be treated at a tempera- 
ture at which the decomposition of the dry material cannot take 
place. In the figures, a are the drying grates or sieves to which 
a shaking motion is impai by the mechanism b ¢ operated 
from the pulley c'. The material to be dried is supplied to the 
hopper d, and by means of flaps e is fed on to the uppermost 
grate or sieve a. After passing down through sieves @ in succes- 
sion, the material falls on to guide-plates f arranged in steps, from 
the lowest plate of which it passes out of the apparatus into a 
trolley g. A steam coil / serves to heat the kiln. (Accepted 
December 2, 1898). 


22,900. W. P. Abell, Essequi British Guiana, 
Cen’ al Machines for Drying ar, &c. [6 Figs.) 
November 29, 1895.—a is a pug-mill and a! the outlet valve of the 
same. b is the basket shown as made of two perforated cones ¢, ¢, 
lined with gauze cl and secured to one another and to the boss 
c} rigidly attached to the usual vertical spindle c# in such a 
manner that there is a permanent opening d left between the 
peripheries of their bases, This opening d is alternately opened 
and covered by the perforated door e, which is rigidly secured toa 
molasses casing or director jf, 80 as to leave a —- between 
them, and partakes of all its movements, the said molasses casing 
J being connected to the flange h of a sleeve ion the spindle c4 and 
to the flange A! of the sleeve 7] on the boss c3, The sleeves i and 
“1 are free to move up and down on the spindle ct and 3 ; 
and the sleeve i is connected to a collar j adapted to receive a 
reciprocating movement from the lever k actuated by a cam / 























is as follows: When the piston B by the explosion in the space 
P is driven downwards, the wheel L is turned in the direction of 
the arrow x by means of the lever E, the bar F, the lever H, and 





22.900 


mounted on the shaft 7}, In the figure the sleeves ¢ and 71 are 
shown in their two extreme positions, The basket b is thus 
ey secured to, and caused to revolve with, the spindle c4, 
whilst the molasses casing /, door e, and sleeves 7, 7 ', although also 
carried round and revolving with the basket b, have an indepen- 
dent reciprocating movement on the spindle c4. am is a fixed 
casing arranged to receive the molasses or liquids discharged 
from the basket } direct and from the revolving director f, and n 
is the molasses gutter having an outlet n'. 0 is a fixed casing to 


therein. (Accepted December 2, 1896). the pawl G, and the ratchet wheel J. The flywh i iv i i i ‘ 
’ f lywheel D, being pro- | receive the dried material after it leaves the basket b. Strips 

25,033. F. G. London. Water-Tube portionally very light and small, is moved quicker and suddenly, | or fringes of gauze form the “flyers” for making a grain-tight 
Steam Generator. (2 Figs.) December 31, 1895.—Across the | thatis, it has given to it a great acceleration because the spring joint between the door e and the basket b, the po j fringes being 


casing A run two tubes B and C, the lower one of these, B, being 
that into which the feed is introduced, while the upper one C 
collects the steam and conveys it to the steam drum D. The tube 
B is provided with a series of upwardly directed openings provided 
with flanges Bt. The tube C is provided with a similar number of 
openings which face towards the front of the boiler, these openin 

being likewise provided with flanges C1; these flanges B! and C! 
serve for the connection of the several elements to the pipe B and 
C. The elements which form the main portion of the boiler each 
comprise upper and lower tubes, which in the example illustrated 





| expands. It must here be noted especially that the ratchet wheel 
| J with the lever K forms a connected whole, and that also the 
wheel J with the lever K rest loosely upon the axis m. The spring 
M is so constructed that it can only be distended by a certain 
pulling force. When the ratchet wheel is turned by the explosion 
which presses the piston downwards the spring is pulled with 
great force, whereby naturally the wheel L is turned. According 
to the resistance which the moving forwards of the vehicle offers, 
the spring M is more or less distended. According also to the re- 
sistance which the moving of the whole vehicle offers, it is neces- 





the cones c,c. (Accepted December 2, 1896) 
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MACHINE-MOULDED WHEELS. 
No. IT. 
By JoserpH HoRNER. 

Tue necessity for a wheel-moulding machine is 
attested by the description given in the last article 
of the makeshift methods adopted for moulding 
wheels without incurring the cost of a complete 
pattern. 

Obviously, also, it is very much easier to make 
two or three teeth with great exactitude than 50, 
100, or 200 on a pattern. For in whatever manner 
the teeth are worked, there must be a lack of uni- 
formity. If worked in a block, planed to the same 
section as the teeth, some slight differences in 
the individual teeth do occur. If worked in 
long lengths, and cut off, greater differences will 
exist. When worked there remains the equal difti- 
culty of fastening the teeth accurately in place on 
the rim, which is done by the aid of centre lines, 
and the use of callipers and set square, methods 
liable to error in application. If the teeth are 
marked and worked in place, with chisel and gouge 
chiefly, it is a troublesome task to get their faces 
neither concave nor convex. The only true method 
is to mark them in place, and work them away on 
the bench, with planes, returning them into place 
when finished. But this is expensive, involving 
the use of dovetailed attachments. Teeth worked 
in place with a fly cutter are not open to the above 
objections, but few pattern-shops have this appli- 
ance. Then, after all the care possible has been 
taken, the wheels get out of truth from several 
causes, as shrinkage of timber, starting of glued 
joints, careless rapping, driving in of spikes for 
lifting, storage in damp or hot stores, to say 
nothing of legitimate wear and tear, so that 
it is no unusual thing for teeth to become 
loosened and out of square, and for rims to 
become elliptical to the extent of ;; in. or } in. 
Further, when a pattern becomes bad, it necessi- 
tates more or less of mending up in the sand, when, 
in the hands of a careless moulder, who is, perhaps, 
unprovided with proper making-up pieces, the 
original errors of the pattern will be still further 
exaggerated. Then there is the great cost of wheel 
patterns, so that an ordinary wheel pattern with 
arms will occupy from a week to a fortnight in the 
making, according to the number of teeth. 

Another advantage has followed: Previous to 
the introduction of the wheel machines it is certain 
that the requirements in respect of accuracy of pro- 
file in toothed gearing were not so exacting as they 
have been since. Whoever compares the gears of 
20 or 25 years ago with those of the present time 
will see a marked improvement in the latter. 

Formerly generating circles were scarcely used, 
nor was much attempt made to design interchange- 
able gears which should embrace all the wheels of 
the same pitch, but each wheel was struck by the 
foreman to ‘suit the eye.” They were good, as 
wheels went at that time, but precision and uni- 
formity were lacking. 

For these reasons the introduction of wheel 
machines was one of the most important innova- 
tions in the history of moulding. Scott’s machine 
—introduced about 1865, though not the first in- 
vented, Jackson’s having preceded it—was the first 
which came into general use, and it gave the main 
impetus to the practice of moulding wheels by 
machine. It also combines the essential mechanism 
of, though it differs in details from, later machines. 
Although the original firm is no longer in exist- 
ence, the machine in a modified form still finds pur- 
chasers, and many of the old machines are still in 
use. A description of this one will be a fitting 
introduction to the illustrations of others to follow. 
They are all dividing engines, the elements being 
a wormwheel and tangent screw ; with, or without, 
the intervention of change wheels. The various 
parts in Scott’s machine, Figs. 10 to 16, on page 
126, are as follows : 

Fig. 10 is a longitudinal elevation, Fig. 11 a plan, 
Fig. 12 a front end view, Fig. 13 a part vertical cross- 
section through the centre pillar, Fig. 14 a part 
vertical longitudinal section through the centre of 
the pillar, Fig. 15 the removable pivot or centre 
piece, Fig. 16 a vertical section through the gear 
which lowers and raises the tooth block. 

There is first the pedestal or base A attached to 
& massive plate B buried in the floor, a—a being 
the floor level; the top of the pedestal being 
levelled very carefully. Usually, two or more of 
these pedestals, or ‘‘ centres,” are sunk in the floor 
at convenient distances apart, so that when the 





moulding of the teeth of one wheel is completed, 
the actual machine can be lifted off by the eye c, and 
set down over a second pedestal, and used for 
moulding another ring of teeth, while the mould 
just finished is being cored up, covered, and pre- 
pared for casting. 

A centre pin or pivot D, shown separately by 
Fig. 15, fits into a hole bored in the pedestal 
A, and stands up to take the main spindle E. It 
is lifted and lowered by an eye screwed into it. 
D cannot turn in A, because it is provided with 
projecting pieces or nibs, fitting into corresponding 
grooves (see b, Fig. 15); and E cannot turn on D 
because it is made fast with a set screw F. These 
three vertical portions, thus immovably rigid, 
form the centre upon which the whole machine 
turns. 

A head G, shown in detail in Figs. 13 and 14, is 
bored to fit over the spindle E, around which it 
turns freely, yet without slackness. Along with 
this head is cast a bracket H, to carry the bearing 
for the worm, or tangent wheel, the wormwheel J 
into which the worm gears being keyed firmly on 
the top of spindle E (see Fig. 13). The worm is 
inclosed in a box with a hinged cover, the cover 
being thrown open in Fig. 11. The worm and 
wheel impart circular movement to the machine, 
rotating it in the direction of the arrow, Fig. 11, 
in the manner to be described directly. For 
the adjustment of the precise radius from the 
centre E, the arm K, made in two hollow pieces 
(seen in section in Fig. 13) and united at the ends 
with plates, slides along in the planed ways in the 
sides of the head G. The length of this arm gives 
the limit of diameter which the machine will mould. 
The inner faces of the arm are grooved (Fig. 13) for 
T-headed bolts ; these passing through lugs formed 
on the planed faces of the head G, Figs. 11 and 14, 
clamp the machine in any required radius. That 
end of the arm against which the apparatus for 
elevating and lowering the tooth block is placed, 
has attached to it a casing of triangular section L, 
made in two parts (see also Fig. 16), within which 
slides a vertical ram of similar section M. To the 
bottom of the ram the carrier N for the tooth 
block is fitted with a turned pin. The turned pin 
renders it necessary that the block shall be set 
square each time by placing the hinder edge parallel 
with the back face of the ram. This trouble may 
be saved by fitting a dowel c into the carrier and 
end of ram, as shown. The carrier is pinched by a 
set-screw d, put in from the front, also shown. 
The ram is elevated and depressed by means of a 
‘* gearing” or ‘‘ pitch chain” O, which is contained 
within the hollow of the ram M, attached to the 
top by a nut, and to the carrier at the bottom 
from inside. The end of the carrier pin is slotted 
out to receive a ball e (Fig. 16) at the termination 
of the pitch chain, and by which it is lifted, the 
whole arrangement being seen in Fig. 16, where 
the ball at the end of the chain is not in its slot, 
but drawn out to one side to show the parts better. 
The chain passes once round a wheel P, the wheel 
being turned by a small wormwheel Q keyed on its 
spindle, and worm R placed on the same spindle as 
the small handwheel S. The handwheel is within 
easy reach of the moulder while kneeling at his 
work. In order to prevent the ram M and carrier N, 
with its tooth-block, from being driven down too far, 
a triangular brass collar T is slid over the top of 
the ram, and pinched with a set screw f at such a 
height that when the block is in place on its bed- 
ding the under face of the collar rests on the top 
of the triangular casing L. The screw g pinches 
the ram during the moulding of the teeth. The 
height of the entire upper part of the machine from 
the face h of the collar on the spindle D is also 
capable of adjustment by means of a collar or 
collars inserted between the underside of E and 
the top of the collar on D. 

To adjust the machine radially a screw U revolves 
in bearings V, V and gears in a boss W, screwed 
internally to forma nut. This boss is either cast 
in one with the head G, or fitted and bolted to its 
saddle in the larger machines. The handwheel X 
at the back of the machine actuates the screw. 

The arrangements by which the equal division of 
the tooth spaces is effected are as follows: The 
wormwheel J, and its tangent screw, the change- 
wheels Y, Z, and the handle shaft A A, with its 
spring handle B B and slotted disc or division plate 
CC. Taking these in detail : 

Say the wormwheel J has 180 teeth, as it usually 
has, and is driven by a single threaded worm. 
Supposing that toothed wheels of equal size are 


| placed, one Z on the wormshaft, the other Y on the 
handle shaft, and that one complete turn is given to 
the handle shaft A A, then one turn will also be given 
to the worm shaft and worm, and the wormwheel 
will pass one tooth, making the ;} th of a revolu- 
tion, and will therefore be suitably arranged for 
moulding a wheel of 180 teeth. This is clear, and, 
therefore, the spacing out of the teeth for wheels 
having other numbers becomes simply a matter of 
proportion, just as in the arrangement for screw 
cutting in a lathe. Hence the rule: ‘As the 
number of teeth in the wormwheel is to the number 
of teeth in the wheel required to be moulded, so is 
the number of teeth in the wheel Y on the handle 
shaft A A to the number of teeth in the wheel Z re- 
quired on the worm shaft.” Taking, say, a wheel re- 
quired of 45 teeth, and putting one of 90 on the 
handle shaft, we should have 180 : 45 : : 90 : wheel 
required. 
45 x 90 _ 29.5 
180 


Having a fractional result, multiply it by any 
convenient number to bring out a whole number of 
teeth, and use the same multiplier for the turns to 
be given to the handle shaft. Multiply, say, by 2, 
that = a 45-toothed wheel on the worm shaft, and 
the handle must make two complete revolutions 
round the division plate. If we had multiplied 
22.5 by 4, we should have to give four turns to the 
handle on the division plate, and so on. The 
intermediate change wheels D D on the quadrant 
plate E E of course count for nothing, fulfilling 
the same purpose as the idle wheels in a lathe 
train. Also any wheels which will work out can go 
on the handle shaft and worm shaft, provided the 
requisite number of turns corresponding therewith 
is given to the handle. The labour of calculation 
is usually saved by having a printed table of suit- 
able combinations, giving the wheels for the dif- 
ferent numbers of teeth, and the numbers of turns 
of the handle shaft. 

Sometimes the wheel which is placed on the 
handle shaft A A is called the ‘‘division plate 
wheel,” in allusion to the slotted dise through which 
the shaft passes ; and that on the worm shaft is 
called the ‘‘ tangent wheel,” because a worm is 
often called a tangent screw, or tangent wheel, 
since its axis stands at a tangent with that of the 
wormwheel itself. And since the wormwheel is. 
that by which the division of the circle is mainly 
effected, it is called a ‘‘ dividing wheel.” 

I will reserve descriptions of the manner of 
working these machines, and the precautions to be 
observed, until I speak of the actual pattern mak- 
ing and moulding, and meanwhile continue my 
description of moulding machines themselves. 

And first as to this machine of Scott’s. It so 
happens that with change wheels there are prime 
numbers which cannot be moulded except by the 
addition of a change wheel of the same number of 
teeth. Also the number of wheels required for ordi- 
nary work number about 26 or 28, and to do away 
with these altogether, and to mould gears having 
prime numbers, efforts have been made to substi- 
tute other modes of division for those of the wheels 
themselves. An ingenious device of this nature 
was applied to Scott’s machines about 19 years ago, 
and is still in use.* The worm and tangent screw 
are still retained, and also the handle shaft and 
division plate. For wheels having teeth which 
are aliquot portions or multiples of the teeth 
on the wormwheel, the number of turns of 
the handle is suitably proportioned. Thus, if 
there were 180 teeth in the wormwheel, and 90 
were wanted in the moulded wheel, two turns 
would be given to the handle; if 45, four turns, 
and so on. But the improvement consists essen- 
tially in this—that instead of providing for the 
moulding of wheels, whose teeth numbers are not 
aliquot parts of the wormwheel, by means of change- 
wheels, a disc is made a division plate without 
the intervention of any gearing. The periphery of 
the disc is divided into 1000 equal parts, and a 
small movable slide can be slipped round into any 
position on the periphery and there set. A small 
hinged stop is attached to this slide, and can be 
thrown forward to arrest the handle in any posi- 
tion, or thrown back to allow’it to pass. Hence 
the relation which exists between the wormwheel 
and the wheel to be moulded being obtained, the 
slide and stop can be set at the division corre- 








* See ENGINEERING, vol. xxiii., page 380. These ma- 
chines are obtainable of Messrs. James Evans and Co., , 
manufacturers of foundry requisites, Manchester. 
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sponding therewith, and the requisite part of a turn, 
or turn and part of a turn, or turns and part of a 
turn, made. If the number of teeth in the wheel 
required exceeds that in the wormwheel, the handle 
must be moved less than one turn ; if the number 
of teeth required is less than those in the worm- 
wheel, the handle must be moved more than one 
turn. The handle is capable of being clipped on 








seems to be rather too refined for the rough condi- 
tions of foundry work. The divisions become 
partly obliterated with use, and it it is then difficult 
to set the stop exactly. Change wheels still hold 
their own in most of the machines in common use. 
It is a matter of a few moments only to look out 
the proper wheels from the list, and put them on 
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the machine ; their first cost is not much, nor the | 


14 in. or 15 in. is the very smallest diameter of 
wheel that can be made. Hence the superiority of 
machines in which, instead of the arm and 
block revolving round a central pillar, the mould 
itself revolves around the toothed block set 
in the end of a radial arm, hence called ‘table 
machines.” By the adoption of this principle the 
smallest pinions can be moulded. And since ma- 
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the spindle witha set screw when it is required to 
turn the spindle, or loosened therefrom after com- 
pleting its part of a turn to the stop, in order that 
it may be moved back to its original position in 
readiness to start again for the next turn. When 
the handle has to make more than a complete turn 
the stop is thrown back to allow of the completion, 
and is then thrown forward to arrest the handle 
when it has traversed its part of a turn. 

This arrangement, though ingenious enough, 
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cost of the few prime wheels which may be wanted, 
so that it is not urgently necessary to substitute any 
other arrangement in their place. 

There is one obvious disadvantage about Scott's 
original machine here figured. The disadvantage is, 
that wheels of less than about 14 in. in diameter can- 
not be moulded by it, because the pillar E occupies 
a portion of the central space. This pillar in the 
large machine is 7 in. in diameter, and outside of 
this again has to come the tooth block. So that 



































chines of this class are of necessity table machines, 
that is, the circular flask is carried on a table, the 
moulder stands at his work instead of kneeling, as 


is the case with the machine just described. One 
other essential and very advantageous point is, that 
the wormwheel is plated under instead of above 
the machine. Being under the table, it is inclosed 
and protected from dust and dirt, and it is less 
liable to wear and produce backlash, which is very 
injurious to accuracy of results. Messrs. Jack- 
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son’s, Whittaker’s, Buckley and Taylor’s, and 
Craven’s machines are all of this form. Other 
weak points in Scott’s machine are the follow- 
ing: It is top-heavy, and the jib or radial arm K 
is a trifle unsteady when moulding wheels of 
large diameter. This becomes apparent as the 
sliding surfaces in which the arm moves become 
worn, and as the centre pivot D also wears. The 
tooth-block consequently springs and yields a little 
during its lowering, ramming, and lifting. There 
is, further, no good provision for drawing back a 
block, and no extra provision for drawing it 
at an angle. To draw a block back, the whole 
radial arm K has to be run back, not by the moulder, 
but by a labourer or boy stationed at the back of the 
machine at the handwheel X. This is awkward, 
and the resetting to correct radius takes time. Yet 
a backward withdrawal is very convenient for the 
moulding of some wormwheels and helical wheels. 
A withdrawal at an angle is also desirable in the 
case of some helical wheels. These can be and are 
moulded by vertical lifts, by dividing the blocks, as 
I shall show, but this division need not be always 
— in machines fitted with suitable move- 
ents. 


MODERN THEATRE STAGES. 
No. XXIV. 
By Epwiy O. Sacus, Architect. 
Sraces py Fritz Branpr at WIESBADEN 
Essen, anp BEruin. 
Ix the preceding article particulars were given as 


to the system of machinery invented 
by Herr Fritz y invented and adopted 








NEW COURT THEATRE, 


Fig. 276 


Theatres. His hydraulic trap was described and 
illustrated, as was also his, perhaps, most important 
example of stage construction, i.e., the stage of 
the Court Playhouse at Berlin. Before leaving Mr. 
Brandt’s work I desire to speak further on the 
appliances in the last-named building. I shall then 
supplement my descriptions with some particulars 
as to the erection of this stage within an old 
carcass. I shall also refer to a patent taken out by 
Herr Brandt for a movable floor to the orchestra 
in front of the stage, which was first adopted at the 
Wiesbaden Court Theatre about two years back. I 
shall further give particulars of other work done 
by Herr Brandt, and add some illustrations. 

First, continuing my particulars of the Berlin 
Court Theatre (see Figs. 266 to 274, on pages 36, 
38, and 39 ante), I would particularly notice that 
the six principal ‘‘ bridges” of this installation 
can be worked entirely independently of one 
another and yet be coupled together so that any 
two, any three, or more, not necessarily adjoin- 
ing bridges, can be raised or lowered by one 
lever. The working of these ‘‘ bridges” is excep- 
tionally silent; the ram has a diameter of 0.43 
metre. The ‘‘ bridge” or ‘‘slab” measures, as I 
have already said, 12 metres by 1 metre. The 
prineipal girders on which the slab rests measure 
11.96 metres ; the girderwork has a height of 0.8 
metre, and the girders which support the slab are as 
far apart as possible. Each ‘‘bridge” can be worked 
at a vertical distance of 5.6 metres to 6.25 metres 
respectively, according to its position. No bridge 
can be raised higher than stage-floor level, as has 
been the case in the Asphaleia stages at Buda- 


Brandt, of the Berlin Court 'Pesth, Halle, and elsewhere, and the system 





WIESBADEN. 
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adopted for obtaining a service higher than stage- 
floor level is to fix the necessary framework on the 
top of the slab, and raise it from below to the 
height necessary. The load which each ‘ bridge ” 
can carry when at rest is 2000 kilogrammes, and its 
raising power is 1200 kilogrammes. The rate at 
which the lift can rise is 0.5 metre per second if 
loaded, and 0.6 metre per second if there is no 
weight on it. Should, however, five ‘‘ bridges ” be 
coupled together and receive their full load, the 
rate is reduced to 0.3 metre per second. As re- 
gards working the lifts, each movement is, as a 
rule, made by the artificer regulating the lever, but 
automatic regulation is also possible. 

The ‘sliders ” are supplied with ‘‘sloats” on the 
same lines as most German stages. Aso-called ‘‘dop- 
pelt cassette ” comprises a hollow upright measuring 
3 metres in length, 0.26 metre in width, and 0.08 
metre in thickness within another measuring 
6 metres ; they are worked not unsimilarly to the 
English ‘‘sloat,” only that better arrangements are 
made for working them together with the aid of 
hydraulic power, and I would add that there are 
five sets to these ‘‘sloats” for five sets of ‘‘ sliders” 
respectively. The movement is obtained by a 
simple arrangement of toothed gears, worked by an 
indirect hydraulic ram. 

I have spoken of the bridges which are provided 
for the six ‘‘coulissengassen.” I have also observed 
that there is a special lift or ‘‘ bridge” in the rear 
‘‘ gasse,” which is worked on similar principles to 
the ordinary stage ‘‘ bridge,” and, I should perhaps 
add, is, however, longer than the others, as it 
measures 18 metres by 1 metre, and is hence able to 
take any back cloth which is rolled up, so that it 
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can easily be put in the store. There is no cable 
work in connection with this lift, as in connection 
with the bridges, for the hydraulic power is worked 


audience from out of the deep orchestra well, 
which he had been so particular to have at Bay- 
reuth. On the other hand, a small operette would 





in connection with the counterweights, owing to | be more appreciated by the audience if the orches- 


the special load. 


'tra, the stage, and the public were all in touch with 


As in the case of other theatres, it has been found | one another, and the music composed by Strauss or 
necessary to supply a special lift for the rapid | by our Sullivan, more particularly in its lighter parts, 
movement of properties, horses, or other heavy | would not lend itself to the ‘‘deep well” principle. 


weights from one level to another. In this case, it 
will be seen from the plans that a lift of this de- 


| Of course, wits, at the time of its installation, sug- 
| gested that the reason was to give musicians par- 


scription has been provided in the back corner of | ticular facilities for bringing out their high notes 


the stage. There is nothing unusual in the con- 
struction of this lift, excepting that the platform is 
constructed as a cage proper, in view of horses 
having to be carried. The dimensions of the plat- 
form are 8.6 metres by 1.25 metres, and the eight 
inside the cage is 4 metres. 


In respect to the lighting of the Berlin Court | 


Theatre stage, I need not point out that there is an 
electrical installation, but I would say that the 
installation is according to a special patent of Herr 
Fritz Brandt, whose ingenious inventions in this 
direction have found much favour throughout Ger- 
many, and are being installed in most of the 


by raising them bodily when their score required 
this rendering. In other words, the popular 
idea was that the hydraulic orchestra floor meant 
a ‘‘see-saw ” arrangement for the orchestra accord- 
ing to the requirements of their score. Person- 
‘ally, I hold that the authorities principally desired 
to have the possibility of changing their orchestra 
according to the requirements of the _play- 
bill, which varies greatly at Wiesbaden, and they 
further wished to have the facility of raising 
the stage floor when the auditorium is turned 
into a ball-room, as is sometimes the case. 
Whatever the actual reasons may have been, there 





theatres which have lately been subjected to the | is not the slightest doubt that the innovation is of 
























































new Building Act regulations which have come in 
force throughout that country with a view to in- 
creasing the safety of the public at places of amuse- 
ment. When describing the illumination of modern | 
theatre stages, it will be found that Herr Brandt’s 
system takes a most prominent position among 
modern installations, and I will here only say that, 
as is natural in a stage over which he has control, 
the whole of the lighting appliances have been de- 
signed with particular care, and are installed in a 
most practical manner. Perhaps I should add that | 
Herr Brandt’s system of signalling to his various 

artificers is no longer by speaking tube or bell, but | 
by a system of electric lights, showing various | 
colours, and which are worked on a system not un- 

similar to that of the Morse code. This system is 

found to be much more reliable, as the eye is, as is | 
commonly known, very sensitive to any change of | 
light, and whilst an artificer has been known to| 












































frequently get used ,to and fail to hear signals by | practical importance to such theatres as have a con- 


bell, a change of light in his surroundings — say | 


from white to red or from red to green—is but 
seldom overlooked. 

Before speaking of other installations of stage 
machinery designed and executed by Herr Fritz 
Brandt, whose initiative in everything connected 
with theatre work is we'l known, I would mention 
that the first movable and hydraulic orchestra was 
constructed from his design. The purpose of 
making the orchestral floor movable has never been 
officially detined by those who authorised its con- 
struction in the first instance at the new Court 
Theatre at Wiesbaden, but I believe the scheme 
originated with the intention to vary the power of 
sound given by an orchestra for different classes of 
plays. It appears to me to have been the intention 
that for the production of a Wagnerian opera the 
orchestra was to be a sunk one, in accordance with 
Wagner’s specified view, and that the music was to 
be rendered not only in accordance with Wagner's 
ideas, by musicians out of sight, but in such a 
that the volume of sound reached the 


manner 


stant change of bill, and I would add, from a prac- 
tical London manager’s point of view, that the 
possibility of raising the whole of the orchestra 
floor to the level of the floor of the stalls, and so 
adding three or four rows of seats, where no music 
is required, would be an advantage gained far 
more easily and economically, where there is a 
nightly change of programme, than by the constant 
shifting of temporary floors, as is now frequently 
the case. The diagrams, Figs. 278, 279, and 280, 
annexed, which have been prepared from Herr 
Brandt’s working drawings, I hold, explain them- 
selves, and I would only add that the width of 
the orchestra platform averages 15 metres, whilst 
it can be raised and lowered to a rise and fall of 
3 metres, and is calculated for the load of 65 musi- 
cians. 

Of the many theatres in Germany for which Herr 
Brandt has prepared designs of modern stages, I 








would, in the first place, mention the Royal Opera 
House at Berlin and the Royal Opera House at 


| Hanover, both of which are old buildings, and 








where his lines had to be adapted to existing 
| dimensions, levels, &c., of the building. Both of 
‘these stages may be termed large ones. I would 
‘then also mention the stage at Wiesbaden in the 
new Court Playhouse. In this theatre the stage is 
of medium size. Then there are such stages as 
those at the small private theatre on the Schiff- 
| bauerdam, at Berlin, and the municipal theatre at 
|Essen. The last two, together with the Wiesbaden 
| Theatre, are illustrated in this article. 
|. Commencing with the Wiesbaden stage, which is 
illustrated by Figs. 275 and 276, on page 127, and 
by Fig. 277, on the present page, I would, 
in the first place, say that it is based entirely on 
'the design of the Berlin Court Theatre stage, 
already described in detail, and I have, hence, not 
presented diagrams to a large scale. There is the 
same combined system of hydraulic ‘‘under ma- 
chinery ” and ‘‘top machinery” worked by manual 
labour. 

Speaking in detail, there is again the “first 
/ mezzanine, ’the ‘‘second mezzanine,” and a ‘‘cellar” 
| for the ‘‘ under machinery,” the total height being 
7 metres. The main ‘ bridges” have a surface of 
11 metres by 1.20 metres, and they are six in 


Fig 279 
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number, and there is the same system of ‘‘sloats,” 
y' ) 


which can be worked together. 

The width of the Wiesbaden stage is 25 metres, 
}and its depth 19.50 metres. There is the back 
| stage, measuring 18 metres by 9.50 metres. The 
| proscenium opening is 12 metres in width. The 
height from stage floor to gridiron, 6 metres back 
from the curtain line, is 17.50 metres. The num- 
ber of ‘‘coulissengassen” are six principal ones, 
with the usual ‘‘nulgasse” and the ‘‘ coulissen- 
gasse” at the back, and each ‘‘ coulissengasse ” 
has one ‘chariot slit,” one ‘‘ bridge,” a ‘‘ chariot 
slit,” a ‘‘ slider,” and another ‘‘chariot slit,” making 
three ‘‘chariot slits” in all to one “bridge,” and 
one ‘‘slider,” the two outside ‘‘ chariot slits” of 
each sequence adjoining those of the other next 
|sequence. There is a slight variation in the ‘‘ cou- 
lissengasse ” at the back, where, as in the case of 
the Berlin Court Theatre, there are particular 
facilities for lowering scenery. As regards the 
‘*fly galleries,” in this case I may mention that 
there are only three—the first two close together, 
and the third just below the “‘gridiron.” There are 
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two gridiron levels, the roof of this stage being par- 
ticularly practical for stage purposes. It would be 
repetition to go to further detail as regards this 
stage, and I would only observe that the number of 
‘* battens ” allowed for is 94, and that the whole of 
the ‘‘roping”’ is wire cable, of which no less than 
28,000 metres had to be provided. Messrs. Phi- 
lippi, of Wiesbaden, were the contractors, and the 
whole of the stage machinery was installed within 
six months. Perhaps it would be of value to say 
that the very interesting theatre in which this 
example of Herr Brandt’s mechanism is to be 
found was erected from the plans of Messrs. Felner 
and Helmer, of Vienna, and cost altogether 
1,800,000 marks, or nearly 90,0001. I have not as yet 
been able to ascertain the cost of the stage proper. 

In the municipal theatre at Essen we have an 
example of Herr Fritz Brandt’s work, in which 
economy on the one hand has prevented him from 
using the more expensive combination of manual 
labour with hydraulic power, whilst on the other 
the machinery he has installed and worked by 
manual labour has had the invaluable benefit of his 
experience of more complicated appliances, for 
there is no doubt that a mind trained to solve the 
more difficult problems of advanced stage me- 
chanism is better able to cope with the require- 
ments of stageland in respect to an ordinary stage 
than the mind that has only been given to the more 
elementary forms of wood construction. At Essen 
we have a municipal theatre of considerable archi- 
tectural pretensions, but so equipped as to be 
worked, as far as the stage is concerned, as econo- 
mically as possible. This institution, I should add, 
has been primarily the result of voluntary contribu- 
tion, and is particularly indebted to the Krupp 
family, whose great steel works are close by. The 
stage has the modest dimensions of 17 metres by 
13.50 metres, the latter figure being the dimension 
of the extreme depth from proscenium wall to back 
wall, The proscenium opening measures 8 metres 
width ; the floor of the stage is only divided into 
four sequences of ‘‘coulissengassen,” with an addi- 
tional ‘‘nulgasse” and a ‘‘ coulissengasse ” at the 
back of particular dimensions. The width of an ordi- 
nary sequence is 2.40 metres, while the ‘‘ coulissen- 
gasse ” at the back is 3.15 metres deep. The ‘‘nul- 
gasse”” is taken up by the ordinary arrangement of 
curtains ; each sequence comprises two ‘‘ chariot 
slits,” a ‘* bridge,” a ‘‘ chariot slit,” and a ‘‘slider,” 
whilst the ‘‘ coulissengasse ” at the back apparently 
has no opening in the floor for scenic purposes. The 
surface of each bridge is divided into six sections 
or slabs, whilst the chariot slits are closed in the 
ordinary way. There is only one ‘‘ mezzanine” 
and a cellar to the under machinery, and two “fly 
galleries” to the upper machinery; the gridiron 
has only one level. As will be seen from the two 
sections and plan given in Figs. 281, 282, and 283, 
on page 130, everything is constructed on particu- 
larly simple lines, and yet the modern improve- 
ments with their absence of unnecessary and cum- 
bersome shafts, &c., is apparent, for such improve- 
nents as the pulley system to the upper machinery 
have been adopted ; arrangements have also been 
made for working a ‘‘horizon,” as will be seen in the 
plan, and every facility has been given for working 
the ordinary battens, the girder battens, and the 
battens required for the illuminant. The stage is 
an excellent example of what can be done with 
small means, and yet afford in every way sufficient 
facilities for working a theatre of this kind. 

The theatre on the Schiffbauerdam at Berlin, 
the stage of which is shown by a section and plan 
given in Figs, 284 and 285, on page 131, is a private 
institution worked entirely on commercial lines, in 
the same way as our own theatres, and it affords a 
yet more marked example of what can be done with 
due economy if the commission for the construction 
of the stage is placed in thoroughly competent 
hands. The stage of this theatre practically has 
the same dimensions as that of the Essen Theatre, 
for its width from wall to wall is 16.50 metres, 
and the depth is 12.50 metres, to which we must, 
however, in this instance, add a back stage, having 
an approximate depth of 6 metres. Whilst the 
Essen stage is used for both drama and opera, the 
Schiffbauerdam stage was intended exclusively for 
dramatic performances, and more particularly for the 
chamber play ; butin this instance, where economy 
had to be observed in both cases, there is very 
little difference in the general conception and the 
design, and we only find economies in certain appa- 
atus, such as the ‘* bridges,” which have been 
reduced in number. 





As shown by the plan given on page 131, the 
stage has been divided into a ‘‘nulgasse,” three 
ordinary ‘‘coulissengassen,” and two ‘‘coulissen- 
gassen” of particular arrangement. The ‘‘nul- 
gasse” is again devoted to the curtains, &., and 
has no openings in its floor. The three ordinary 
‘* coulissengassen”’ have a regular sequence of 
‘*chariot slit,” ‘‘ bridge,” ‘‘ chariot slit,” ‘‘ slider,” 
‘chariot slit,” but I should add that the ‘‘ bridge” 
in the first ‘‘coulissengasse” is the so-called 
‘* dummy bridge,” that is to say, the division in the 
floors allows for the installation of a ‘‘ bridge,” or 
for any particular trap, but no ‘‘ bridge” or ‘‘trap” 
is actually installed. After the three ordinary 
‘‘ coulissengassen”” comes one of particular width 
in which the floor is divided up into ‘‘ chariot slit,” 
‘*dummy bridge,” ‘‘ chariot slit,” ‘‘ slider,” whilst 
the last ‘‘coulissengasse” has no openings in its floor 
for scenic purposes. The height from stage floor to 
gridiron, taken 6 metres back from the curtain, is 
17.50 metres, whilst the depth of the under machi- 
nery is 5 metres. As will be seen from the dia- 
grams, there is only one mezzanine level and the 
cellar. The proscenium opening, I should add, is 
8.30 metres. As in all Herr Brandt’s stages, the 
‘*horizon” will be found at the Schiffbauerdam 
Theatre, also his usual appliances, such as the 
‘girder batten,” the ‘‘sloat,” &c. There are two 
“*fly galleries,” of which the upper pair is connected 
with the ‘‘ flying bridges,” and there is one level 
to the ‘‘gridiron ;” intercommunication between 
the various levels of the stage is by means of stair- 
cases and minor lifts. 

I have now referred to Mr. Brandt’s work at 
some length, for my description of his stage at the 
Berlin Court Theatre, and particulars of other 
works carried out under his directions, has occupied 
nearly two articles. I, however, hold that a study 
of Mr. Brandt’s work is most important, for, as I 
have already said, his stage at Berlin embodies 
much that must be considered model ; and, at the 
same time, though perhaps not as elaborate as the 
stages at Buda-Pesth, at Vienna, &c., it is a most 
practical example of modern hydraulic stage mecha- 
nism. I will even go so far as to say that Mr. 
Brandt’s hydraulic stage is the most practically 
designed stage I know of, for even the electrical 
stage which I shall refer to in the next article, 
though serviceable in many respects, is yet in its 
infancy, as compared with the appliances that have 
just been under our consideration. 

I have not yet had an opportunity of giving 
financial details as to the actual cost of the various 
installations and the exact annual expenditure in 
their maintenance and working, but I hope to be 
able to do this before the close of this series. The 
result of my comparisons is, however, in favour of 
Mr. Brandt, for his combined hydraulic and manual 
stage can be considered the most economic of its 
class. The ‘‘ Asphaleia ” stage, by the bye, will be 
found to be the most expensive. I hold that 
if Mr. Brandt were to devote his energies to 
the installation of really economically constructed 
hydraulic stages, modifications to his present de- 
signs could be made, and much expense saved. 
Mr. Brandt has had an opportunity of showing how 
economically he can work for small theatres in 
which manual labour is alone used. Should an 
occasion arise where he is not alone dealing with 
ample public funds, but with the moneys of private 
individuals, for whom the theatre is nothing but a 
commercial enterprise, I am sure these modifica- 
tions would not only at once be made, but made in 
such a manner that the working of Mr. Brandt’s 
stage would yet even be simpler and in every 
respect more practical. Itis only to be hoped that 
Mr. Brandt will have this opportunity, for then we 
shall no doubt soon find the stage worked by hy- 
draulic power and manual labour combined, which 
will be thoroughly practicable for the every-day 
needs of the larger theatres of this country. 

Of all the hydraulic stages described, I hold that 
the Brandt stage alone lends itself to our purposes, 
and that the others must be considered more from 
a student’s point of view and as expensive experi- 
ments. No doubt the ‘* Asphaleia” stage or the 
‘* Hofburg” stage at Vienna will fulfil, in many 
respects, the requirements of these wealthy institu- 
tions, in which financial cares are not known. An 
example like the ‘‘ Hofburg” stage is the most per- 
fect piece of mechanism, as I have already said. 
Such examples should be studied with care, and 
modifications of these designs will be applicable 
for similar institutions abroad. But for our pur- 
poses, that is to say, for theatres like Covent 





Garden Opera House, Drury Lane, and our large 
variety houses, like the Alhambra, Mr. Brandt’s 
system will be the most applicable. 

Though I shall yet be presenting in brief, other 
examples of stages, partly worked by hydraulic 
power, I think this article must be considered as 
the concluding one for that section of this series 
which deals with the hydraulic stage as such. I take 
this opportunity of particularly thanking the engi- 
neers who so kindly assisted me with drawings and 
particulars of hydraulic stages, and shall now turn 
to the electric stage, which will be the subject of 
the next article. 
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A History of the Fens of South Lincolnshire, being a 
Description of the Rivers Witham and Welland and 
their Estuary, and an Account of the Reclamation, 
Drainage, and Enclosure of the Fens adjacent thereto. 
By W. H. Wuereter, M. Inst. C.E. Second Edition, 
B pone enlarged. Boston: J. M. Newcomb; and 

ondon : Simpkin, Marshall, and Co. 

ALTHOUGH this is described as a second edition, it 
might fairly be classed as a new work, for it is now 
nearly 29 years since the first edition was pub- 
lished, and in the meantime a good deal has 
occurred, and the author has had further oppor- 
tunities of informing himself upon what formerly 
took place. The result has been that the new 
edition forms a much more imposing volume than 
that which preceded it, and the information on the 
subject of the work is more complete. 

The task of writing the engineering history of 
the Fens is one for which Mr. Wheeler is espe- 
cially fitted. In his official position as engineer to 
the Boston Harbour Board, a position he has held 
for a long period of time, he is brought into 
practical contact with much of the work he de- 
scribes, whilst his eminence as a consulting engi- 
neer has led to his advice being sought upon a very 
large number of the most important works of the 
country in connection with harbour and river engi- 
neering. Mr. Wheeler has, therefore, one of the 
first needs of one who would write a.book—a well- 
stored mind. In addition to this he has the faculty 
of selection and a pleasant literary style, which 
are two other gifts an author should possess. Most 
persons have an idea that the Reclamation of the 
Fens has been an undertaking of great engineer- 
ing importance, and probably the majority think of 
it as a thing wholly of the past ; done and finished 
with years ago. Those who are actively engaged in 
these matters know that this is not the case, and 
that much good engineering work is still being 
unobtrusively carried out in that district. 

Upwards of 160 Acts have been passed, Mr. 
Wheeler tells us in his preface, relating to the 
drainage, reclamation, and enclosure of this part of 
the Fenland. The greater part of these Acts are 
now out of print and difficult to procure. In addi- 
tion to this the author has had through his hands, 
or has made a business of studying, reports and 
other documents in the British Museum, the 
Record Otiice, the library of the Gentleman’s Society 
at Spalding, and the Stock Library at Lincoln. It 
will easily be understood, therefore, that he has 
been able to gather a great deal of information upon 
the past history of the Fens, which would not be 
readily accessible to engineers not so favourably 
placed ; his own personal experience has supplied 
the latter information, so that, by the aid of those 
literary gifts to which we have made reference, he 
has been able to produce a delightful and instruc- 
tive book. 

The first part of the work is devoted to the early 
history and physical geography of the subject ; in 
the former division the author is able to go back 
to Tacitus and the Roman occupation. ‘‘ Origi- 
nally the whole of that part of the east of England 
extending from the Trent to Huntingdon, except 
the high land about Lincoln, was one vast morass, 
into which the waters of the Trent, the Witham, 
the Welland, the Nene, and the Ouse discharged 
themselves, and which being below the level of high 
tides, was subject to constant inundation by the sea. 
Gradually the land rose by the deposition of alluvial 
matter and the constant growth of vegetation, 
leaving, however, large creeks, or arms of the sea, 
which afterwards became pools of stagnant water. 
On the accreted land, interspersed amongst the 
pools and meres, were spots of high ground, on 
which the few scattered inhabitants lived, their only 
means of communication in the winter being by 
coracles, or wicker boats covered with skins, 
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rated. The rude Iceni could make no stand against 
this irresistible power of civilisation, and, after 
struggling for a time with much heroism, at last 
sunk to the position of a conquered and enslaved 
people. 

Lincoln, strongly fortified—a miniature Rome— 
was founded about this time, the eastern wall 
running nearly in line with the transepts of the 
present minster. Boston had no existence, the 
whole country round being aswamp. Wainfleet 
was the principal port, and it was from here, pre- 
sumably, that the fleet of 800 vessels sailed to carry 
corn to the Rhine colonies, which were thus saved 








THE MUNICIPAL THEATRE, ESSEN. 
(For Description, see Page 127.) 
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from famine by the produce of the rich lands bor- 
dering on the Fens. 

Mr. Wheeler inclines to the opinion that the 
Romans constructed the banks running along the 
coast, which protect the fens from inundation by 
the sea, although, he acknowledges, there is no 
trustworthy evidence to that effect. ‘‘ Every fact,” 
he says, ‘‘seems to point out the Romans as the 
only people who could possibly have carried out 
such a large undertaking. The length of the banks 
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on the Lincolnshire coast, extending from Wain- 
fleet to the outfall of the Witham, and on the coast 
between the Witham and the Welland, and also 
between the Welland and the Nene, is not less 
than 50 miles. The average height may be taken 
as 10 ft. The construction of a work of such mag- 
nitude would require a vast army of men and an 
organisation which could only be supplied by the 
Roman Government. These banks are not works 
of a character that could be carried out in portions 














sia 











See Shee Rsew nO eee 





ee RC Ye Ree ee aes ee 5 
Ra aes dc A ad MACS UYS fase SRA STL 


Meee 





Jan. 29, 1897.] 


ENGINEERING. 








STAGE OF 





SCHIFFBAUERDAM THEATRE, BERLIN. 


(For Description, see Page 127.) 








Fig. 285 












\Y 













Yy 





Yj YY 
tj; 
Wed Uj 4 Z, 


WHEE. 
Li 


Yy 


Yj 



























































































































































































1 
‘ 
| 


i 
| 
SESS Gee i Ree Ses eS 












Tm 








and spread over a great number of years. The 
enclosure of a large tract of marsh covered by the 
spring tides, is a work that requires great vigour, 
and must be carried on continuously, or the earth 
put into the banks during one set of tide will be 
washed away again. Even with the experience of the 
present day there have been attempts at enclosure 
which have utterly failed ; the banks have been car- 
ried a certain distance, but the final closing in has 
been found so difficult and costly that the attempt has 
been abandoned.” Our readers will recall the case 
of the Dagenham Breach as a notable instance. 
For long all attempts to close it were in vain, and 
it is only within recent years that the tide was shut 
out. At any rate, we need have no great scepti- 
cism about the Roman origin of the Lincolnshire 
sea-wall, for it is just the sort of work the Romans 
delighted in undertaking, and which they would 
have had ample facilities for carrying out by the 
forced labour of a conquered people. 

Another work which the Roman settlers un- 
doubtedly carried out, again employing native 
labour, was the draining of the Fens and embank- 
Ing of rivers for the prevention of floods, a course 
which not only increased the agricultural value of 
the land, but destroyed the fastnesses of the more 
turbulent inhabitants. The Fosdyke and Cardyke 
are notable examples. In this way the navigation 
between Lincoln and Peterborough was established, 
and from thence to the Trent. ‘The course of this 
canal can be clearly traced at the present day, 
many parts being stillin use. The present channel 
of the Witham, which in parts is artificial, also 
dates back to the Roman occupation. Many other 
instances of a similar nature are given by Mr. 
Wheeler ; and indeed the Roman system of catch- 
water drains was adopted by Rennie. 

The Romans having left, Saxons from the Elbe 
found the country an easy prey ; but though they 
devoted themselves to agriculture they were not 
« constructive people, so that they left no great 
monuments of their occupation such as the engi- 
neering works which the Romans undertook, 


although in the names of towns and villages marks 
of their ascendency still survive. Danes harried 
the eastern coast, and at times penetrated far inland, 
but they again were a warlike and not a construc- 
tiverace. Then came Christianity and the Normans, 
finally to conquer, although long resisted by the 
former inhabitants, who were aided by the difficult 
nature of the country for set military operations. 
Christianity brought notable structural changes, 
but they chiefly took the form of monastic build- 
ings, churchesand abbeys. Long after the Conquest 
such drainage as the Fens had was by means of 
the natural streams and the remains of the works 
carried out by the Romans. The repairing banks 
and sluices which protected the land from the sea, 
and the maintaining channels and watercourses, 
was provided for by the ‘‘antient and approved 
customs” which threw the responsibility upon 
owners of adjacent lands, but no special authority 
existed for superintending such works. It may 
easily be imagined that these duties were too often 
neglected, so that the record is of flood and 
disaster. In Stephen’s reign, Margaret, Countess 
of Richmond, did some good engineering work in 
the matter of drainage, and it was she who, in 
conjunction with Alan de Croun, ‘‘caused to be 
made a great sluice, in order to increase the rush 
and force of the waters by which the harbour is 
made clear: which harbour is almost obstructed 
and has perished by reason of the quantity of mud 
and sand brought up and deposited by the flow of 
the sea, and in order that the channel by this 
means might become deeper, so that all the 
marshes of Lindsay, Holland, and Kesteven, and 
from the lands of the whole country might come 
‘down and flow into the sea more easily.” It 
|is the engineering work thus well begun by Alan 
‘de Croun and Margaret, Countess of Richmond, 
|seven and a half centuries ago, that the author 
jof the book under review, is now keeping up, 
‘and has so notably added to; for the great sluice 
(magna slusa) was that in ‘‘the water of the 
Witham below the town of Boston.” We wonder 
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what Alan de Croun and Margaret the Countess 
would think were they brought back from their 
rest for an hour to see the modern outcome of 
this good work—the docks, the straightened and 
embanked river, the lighted and buoyed channels 
through the Wash, the tugs and steamers, the 
trawlers, and fish carriers going up and down to the 
big fish quay in the basin, where so many tons of 
fish are landed daily to be packed in ice made in a 
factory close by, and arrive in London within 
three hours of the time they are drawn from the 
quayside by a Great Eastern locomotive. 

We must not longer dwell on these early 
chronicles, pleasant as it is to trace the progress 
of such primitive work through the middle ages in 
Mr. Wheeler’s company ; indeed, we fear that the 
interest of the task has led us to devote more atten- 
tion to the historical portion than the plan of the 
book warrants. What we have said will, we hope, 
be sufficient to give an idea of the way in which the 
subject is treated, and send many of our readers 
to the source of our information. 

The origin and constitution of the Commissioners 
of Sewers is given in the next section of the work, 
which bears evidence of careful research. The be- 
ginning of this ancient body appears to be lost in 
the mists of antiquity, but at any rate it extends 
back to the reign of Henry VI., whilst Henry VIII. 
appears to have been very active in the matter. 
After this we get to the most extensive and impor- 
tant section of the work, devoted to the different dis- 
tricts of the divisions treated upon. We have the 
North and the South Holland parishes, the River 
Witham and its drainage district, the Black Sluice 
District, the Welland and the Glen, Bicker Haven 
and Crowland Washes, the Deeping Fen, the 
Bourne South Fen and Thurlby Fen, the Estuary of 
the Rivers Witham and Welland, and Boston Har- 
bour ; all described in separate chapters with con- 
siderable detail. The maps given are exceedingly 
valuable, and bear evidence of local knowledge. 
The details are well set forth, and the chapters con- 
stitute a local encyclopedia of engineering and ad- 
ministrative information on fen matters, which, 
however, does not call for any detailed criticism. 

The general drainage system of the Fenland at 
large forms the subject of the next section. The 
whole of the Fenland lies below the level of high 
tides, and therefore depends on the erection of the 
banks which have been erected for its protection. 
The main drain discharges are protected by auto- 
matic sluices. The Witham is now practically a 
main drain, not being tidal above Boston. Details 
are given by the author of the various sluices, of 
which the Grand Sluice and Navigation Lock and 
the Black Sluice form the chief examples. Although 
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the alluvial part of the district may be drained by 
gravitation, the fen portion requires to have the 
water lifted by mechanical agency. The total area 
drained by steam power is 124,600 acres, the greater 
part by scoop wheels, but a very considerable pro- 
portion by centrifugal pumps. In addition to this 
there are between 3000 and 4000 acres which, to 
some extent, are drained by windmills. The ad- 
vantages of pumping, even where gravitation may 
be had recourse to at certain states of the tide, 
are pointed out. The subject has been treated 
with full detail in a report, made by the 
author, on proposals made in connection with 
the River Ouse. The quantity of water to be 
raised provided for by the old fen engineers, 
wis that due to a continuous rainfall of a quarter 
of an inch in 24 hours, figures of which the author 
expresses approval. After citing some of the old 
authorities on this subject. the author goes on to 
compare the scoop or float wheel with the more 
modern centrifugal pump. It is a subject upon 
which he has written at considerable length in an- 
other work.* The centrifugal pump naturally has 
the preference, and wherever it has been neces- 
sary to replace old scoop wheels or erect new 
machinery it has been used. The weight of 
machinery when the centrifugal pump is adopted is 
about one-twentieth that of a scoop wheel, and 
‘*the average difference of cost of the pumping 
stations erected in Holland during recent years is 
201. per actual horse-power in favour of the pumps.” 
The Archimedean pumps, frequently met with in 
Holland, are not used in the Fen Country. One 
was tried at Deeping Fen and abandoned. In 
speaking of coal consumption the author says the 
Dutch engineers generally stipulate for not more 
than 6.6 lb. of coal per horse-power per hour 
of water actually raised. Allowing an efficiency 
of 55 for the machinery, this equals 3.63 Ib. 
per indicated horse-power. Some of the best 
pumping engines for land drainage in this 
country, Mr. Wheeler says, consume from 4 lb. 
to 44 Ib. of coal per indicated horse-power 
per hour, which is above the Dutch standard. The 
average cost of pumping, according to actual work 
done by 11 stations in the Bedford Level, during 
three very wet years, including several floods, was 
1.86d. per acre per foot lift. Of this 1.47d. was 
for coal, which cost about 16s. per ton delivered. 
With the best managed engines the cost fell as low 
as 1d. per acre per foot of lift. Other details of 
the same-nature are given in this part of the work, 
and these are followed by a description of the Pode | 
Hole Pumping Station, which has scoop wheels, | 
and by details of other pumping engines. | 

We can do little more than give the headings of | 
the remaining sections of the book, as limits of 
space compel us to bring our review to a close. A 
chapter on ‘‘ Agriculture of the Fenland” begins 
with some interesting historical details, and after 
dealing with the chief products, speaks of wages, 
rent values, tenures, and other economic subjects. 
As is generally known, the land in the Fen country 
is highly cultivated. ‘‘ Waterways, Roads, Bridges, 
and Railways,” is a heading which explains itself, 
this chapter treating in some detail on the facilities 
for transport. The two remaining chapters of the 
work are devoted to ‘Geology and Water Supply,” 
and to ‘* Natura! History, Physical Products, 
Climatology, and Eealth.” 

In conclusion, we may say that we have read Mr. 
Wheeler’s book not only with profit, but also with 
interest, and we have pleasure in recommending it 
to our readers, even outside the circle of those pro- 
fessionally engaged in the engineering of fenny 
lands or other low-lying districts. 
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THE CHICAGO DRAINAGE CANAL. 
(Continued from page 100.) 

WE explained in our last article that the works 
connected with the drainage canal were divided into 
different sections, each forming the subject of a 
separate contract. These sections were numbered 
from 1 to 14, running from the summit level near 
Lemont, to the further end of the canal; with 
another, Section 15, comprising the terminal dis- 
charge works ; and contracts A to O from the summit 
to the Chicago River junction. The numbered 
sections were let before the others, and we have 
already given the names of the contractors to whom 
the work was originally allotted ; it may be men- 
tioned here several changes were afterwards made 
on account of non-fulfilment, and from other causes, 
but this is a matter of but minor interest. Speaking 
broadly, the numbered sections were in earth and 
rock, and in rock ; glacial drift being included in 
the term ‘‘earth;” the lettered sections were in 
earth, and earth and mud, so that a great variety 
of contractors’ plant and methods were necessary 
to deal effectively with the widely differing classes 
of material to be moved. It is in the results 
obtained with these methods that the great interest 
lies for engineers, and we shall deal first with the 
numbered sections, those referring to rock and 
drift. According to the New York Engineering 
News, to which we are indebted for much infor- 
mation, the 15 contracts are divided into three 
divisions, as follows : 








“ wane River | Re- 
owe Hi — Diver- | Rock. taining Cost. 
aig ‘“ sion. Wall. 


cub. yds. ,c. yds. cub. yds, 














c. yds. dols. 
Willow Springs 

1to4(& AB) 7,464,355 | 884,756 2,136,071 176,506 5,466,275 
Lamont Divi- 

sion, 5to10 2,082,105 345,655 | 5,230,863 119,052 5,219,929 
Lockport Divi- 


| 
sion, 11to15 554,287 17,495 | 4,718,583 89,400 3,965,012 


The prices at which the work was taken were not 
uniform, as they were affected by a variety of con- 
ditions that had to be taken into consideration. In 
the glacial drift the range was from 19 cents per 
cubic yard, in contract No. 15, to 56 cents in con- 
tract No. 3. The prices for rock excavation varied 
from 59 cents per yard in contract No. 15, to 
88 cents in contracts Nos. 2, 4, and 10; the prices 
for retaining wall ranged from 2 dols. 35 cents 
per yard to 3 dols. 25 cents, and the figures for the 
river diversion approximated to those for the main 
channel. 

The amount of plant employed has, of course, 
varied greatly from time to time, and it is only 
possible to give an approximate idea of its nature 
and extent, by an average list. This, at a period of 
usual activity, may be taken as follows : 


Steam shovels ... ee a, “ks ae 33 

»> orair pumps ... ae es * 85 

i  “ ... ae sis er 243 

ie ~» womte ... ee oe ma 75 
Channellers... me ae = ae 88 
Air compressors ies oe as re 15 
Locomotives ... a a ve oe 27 
oer =e es Lo po Jaa 900 
Dredges... ze he S04 che ve 27 
Grading machines _... i as a 10 
Steamboats... one 2 7 ve 5 
Dump scows ... oes me abe as 7 
Conveyors ae : ne 62 


As will be seen from the foregoing list, the plant 
was adapted for all the different classes of work on 
the canal ; rock and glacial drift excavation, earth 
removal, and mud dredging. The specifications on 
which the work was let, were as detailed and com- 
prehensive as possible, but, as might have been 
expected, they could not provide for all the circum- 
stances tliat arose, and for exceptional cases, provi- 
sions were made for the benefit of the Sanitary Board 
or for the contractors, as the case might be. The 
method of cutting the channel in the rock was pre- 
scribed by the engineer, and for the first time, at 
allevents on a large scale, a novel method of pro- 
cedure was specified. 
channelling machines, 
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found on the canal. By means of these machines 
a groove was cut on each side of the canal to a 
suitable depth, leaving vertical walls that remain 
as the permanent face of the canal, and enabling 
the blasting that followed, to be carried on without 
damage to these faces. The specifications pre- 
scribed ‘‘ that when the channel is in rock the sides 
were required to be worked out with channelling 
machines from top to bottom. If the depth of the 
rock did not exceed 16 ft. (subsequently considerably 
reduced) but one cut of the channelling machine 
was to be made, and if did not exceed 24 ft., but 
two cuts were to be made. Under no circumstances 
were there to be more than three cuts. Each of 
the succeeding cuts was to have an offset of 6 in. 
from the cut immediately preceding. The rock 
was to be taken out in two or more stopes or lifts, as 
the contractor desired. Where the channel was 
partly in earth and partly in rock, the earth 
was to be so excavated as to leave a berme 
on top of the rock equal in width to three- 
eighths of the depth of the rock surface below a 
level of 5 ft. above datum, provided that in no 
case should this width be less than 5 ft. On this 
berme the retaining wall was to be built. Wherever 
the top of the rock at the sides of the channel was 
below 5 ft. above datum, it was specified that re- 
taining walls of masonry laid in cement mortar 
were to be built. If the bottom of the channel was 
in rock, the walls were to be founded on rock ; and 
if the bottom was in earth, the walls were to be 
founded upon a footing made in a trench dug not 
less than 1 ft. below grade, and as much deeper as 
the engineer might specify. The footing was to 
project 1 ft. beyond the face. The top of the wall 
was to be 5 ft. above datum and 4 feet wide, except 
on Sections 14 and 15, where the channel is in em- 
bankment, and a top width of 6 ft. is specified. 
The thickness of the walls at the bottom was to be 
not less than one-half their height, providing this 
was not less than the width at the top, plus the 
total batter. The backs of the walls were to be 
stepped, and the fronts smooth and flush with the 
edge of the channel at the bottom. The width 
across the channel between the inner edges of. the 
tops of the walls was to be 166 ft. The cross- 
section of the walls on Sections 14 and 15 differ 
from the above in that the cross-section is designed 
to retain water. The material used in constructing 
the walls was to be stone taken from the channels. 
All stone was to be laid on its quarry bed in courses 
not less than 12 in. and not more than 30 in. 
in thickness. No stone was to be less than 
12 in. thick ; all stones were to be laid so as to 
break joint with the stones in the course below. 
American natural cement mortar, made of equal 
parts of cement and sand, was to be used in laying 
the masonry. It was intended at first to lay the 
retaining walls dry, but upon getting down to the 
rock it was found to be of such poor quality that in 
the opinion of the engineers it was not suitable for 
dry masonry work, and the specifications were 
altered to provide for cement mortar masonry. 
The space between the retaining walls and the 
back of the excavation was to be filled with broken 
stone.” 

The above quotation, from our contemporary, 
the Engineering News, admirably summarises the 
conditions of the specifications referring to this 
particular class of the work, and conveys a general 
idea of the mode in which it was carried out. 

Two types of channelling machines, closely re- 
sembling each other, were used on the works. 
These were supplied by the Sullivan Machinery 
Company, of Chicago, and by the Ingersoll- 
Sergeant Drill Company, of New York. Of the 
88 machines of this kind, 54 were furnished by the 
first-named firm. The method of using them was 
always the same; the surface soil was removed 
from the rock, and the top sufficiently levelled to 
lay the length of temporary track on which the 
machine travels. The general appearance is much 
the same as that of the Ingersoll-Sergeant chan- 
neller, illustrated in Figs. 32 and 33. It consists of a 
frame and wheels running on the track ; on the frame 
is mounted a vertical steam boiler which supplies a 
cylinder overhanging the side of the frame; to the 
lower side of the piston-rod extending through the 
bottom of the cylinder, are attached the various 
bars and cutting tools, that are changed from 
time to time according to the depth of the 





channel and the character of the rock being cut. 


This involved the use of |The machine travels to and fro until the desired 
commonly employed in| depth of channel has been formed, and the tracks 
quarry working, but for which a new application was | are then shifted for a fresh attack. The progress 
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made with these machines varies, of course, with 
the character of the rock on which they are at 
work ; dealing with uniform sandstones the work 
averages about 500 square feet a day ; in marbles 
it varies from 70 ft. to 125 ft., according to the 
hardness of the stone. On the Chicago Canal the 
ate of progress was very variable, according to 
the nature of the rock; in many places this was 
broken up or traversed by faults that greatly inter- 
fered with the operation of the channellers ; in 
other places large pockets filled with clay were met 
with ; as a general average, however, taken over 
some years’ working, the progress ranged from 
50 square feet a day, in the worst ground, to 300 ft. 
in the hardest and most homogeneous rock. We 
have seen that in the original plan it was prescribed 
that the minimum depth of cut should be 12 ft. for 
the channelling machines ; experience, however, 
proved that this was not the most economical 
depth ; grooves of from 16 ft. to 18 ft. can be cut 
at one operation, but this is unusual and by no 
means economical, and from 6 ft. to 10 ft. is found 
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to be the best depth, although this is considerably 
more than the average in quarrying. The prin- 
cipal obstacle to deep working, lies in the removal 
of the pieces broken off by the cutters, especially if 
the channel is not made with an open end. Where 
the cuttings cannot be otherwise removed, it is 
necessary to force them out by a water jet or other 
mechanical means. The width of the channel cut 
by the Sullivan machines has been 2.25 in. at the 
top, and gradually reduced to 1.25 in. at the 
bottom, the taper being found useful to facilitate 
the removal of the débris. The cutter-bars used 
with these machines, and attached to the piston- 
rod extension, are of different lengths ; the shortest 
is 2 ft. 10in., and with this a groove 18 in. in 
depth can be cut; each succeeding length or 
“gang” increases the depth of the groove by 18 in. 
Only one form of solid cutting edge was used in 
the Sullivan channellers throughout the canal work. 
It was the ‘solid or Z bit,” having a shank 1 in. 
by 6 in. secured to the crosshead on the piston-rod ; 
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the cutting edge is made of tool steel forged into a| 


Z-shape, 6 in. long and 2.5 in. wide in the width | 


of the cut. It was found after experiment that 
this form of cutter was the most efficient in the 
uncertain and generally loose rock of the canal bed; 
In quarrying solid stone with a shallower channel, a 
cutter formed of two pieces of steel is employed, 
1 in. by 1 in., and of three others, 1 in. by 1} in. 
These are grouped together, the three bars being 
sharpened to a chisel edge at right angles to the 
course of the channel and the other two outside, 
with a diagonal cutting edge; the object of this 
arrangement is to keep the bottom of the groove 
level. The weight of the full length of cutters or 


gangs used with the Sullivan channellers on the | 


canal is as follows : 


— 
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The weight of the Sullivan channelling machine, 
complete in working order, is about 5 tons ; the 
speed of working is from 300 to 360 strokes per 
minute, and the force of the blow is about 4000 lb. 
The points of excellence claimed by the makers for 
this machine, and whichappeartohave been proved by 
the work done on the canal, are convenience in opera- 
tion, economy in fuel consumption, and efficiency. 
The steam supply to the cylinders is regulated by 
an automatic governor, and the force of the blow is 
also regulated by the introduction of a cushioning 
valve on the exhaust that enables the man in charge 
of the machine to strike a blow with the full force 
of the steam behind the piston, or to reduce it to 
any desired extent. This is a detail of great value. 
especially in dealing with rock of a very irregular 
character. 

As regards the work done and the cost of doing 
it, the following data were supplied by the Sullivan 
Company to the Engineering News. They refer to 
the operations during two months, the most favour- 
able and the most unfavourable during the year. The 
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figures for June refer also to work on the top, and 
those for January, to work on the lowest level, 
where the difficulties were greater. The records 
of two machines were given : 








} 


J une January. 


— | Sune, January, 
Number of hours worked ..| 205 | 222 209 299 
| 

















Square feet channelled ..| 2783 1540 | 3076 1683 

Average square feet per hour | 18.4 6.31 | 14.24 5.60 

Maximum square feet per day, 300 126 357 96 

Minimum Pr pe | 90 | 18 | 63 12 
i 





The cost of running a machine was somewhat 
more than 2/. per day, made up as follows : 





Dols, 

Wages of driver... ee zis ne 2.75 
is foreman ... se te ee 1.75 

ne elper ee se a3 ee 1.50 
Blacksmiths and teams for hauling drills .68 
Superintendence _... al aa oss 1.33 
Cost of coal delivered to the machine ... 2.50 
Total Ses as «=e 10.6% 


Of the Ingersoll-Sergeant channelling machines, 
34 were used on the different sections in the same 
manner as those supplied by the Sullivan Company. 
Figs. 32 and 33 iNustrate the general appearance 
of these machines, and the method of — 
them will be understood from what we have al- 
ready said. The depth of the channel being 35 ft., 
it was necessary to cut the grooves in three stages, 
each with an offset of about 8 in. ; the depth of cut 
was therefore nearly 12 ft. for each level, and the 


| drill holes over the surface between the channels 


were bored to the same depth. The Ingersoll- 
Sergeant channellers were employed by 17 different 
contractors on 13 sections, and between Septem- 
ber, 1892, and April, 1896, about 56,000 square 
feet of channelling was executed. The cost of 
working may be approximately learned from the 
following figures, that refer to a fairly seasonable 


| month for the operations : 


| 


Number of square feet channelled 4020 dols. 
Driver’s wages... wi e 3 80.10 
Helper’s _,, pee ae ae ei .. 39,30 


133 

Fireman’s wages... oe a ad 48.58 
Coal ... a Ned a oes 80.00 
Total ... ... ... 247.98 


Or about 5 cents per square foot. These figures 
refer to operations on the top level of the canal. 
On the lower stages the efticiency was less, only 
one-half or two-thirds as great. The figures do 
not include the cost of blacksmith’s work in 
sharpening tools, &. Adding this as well as 
other items, such as oil, stores, &c., the total 
cost of the channelling work appears to have 
averaged 8} cents per square foot, or 2.8 cents 
per cubic yard of rock excavated between the 
channel in each side. 

Out of the 243 drills used on the various con- 
tracts for sinking the blast holes, 129 were supplied 
by the Ingersoll-Sergeant Company, the rest being 
furnished by the Rand Drill Company, of New 
York. The efficiency and construction of both 
these drills are too well known to call for any 
special description. 

All of the drills were driven by compressed air 
furnished from stations established at convenient 
points along the sections. Seven such installations 
were furnished by each company, the air being de- 
livered through mains varying from 8 in. to 15 in. 
in diameter, and branches taken off as required. 
The usual practice was to drill the holes 2in. in 
diameter, and at such adistance apart that there were 
18 holes between the two channels that had been 
previously cut ; the average depth was 12 ft., and 
in blasting, the holes were charged with dynamite 
and fired simultaneously. The practice that was 
made with these drills over a period of six months, 
may, perhaps, best illustrate their efficiency. On 
Section 7 twelve Ingersoll-Sergeant drills were 
used, each making a daily average of 70 ft. The 
amount of explosive used in blasting on this section 
was } lb. per cubic yard of rock. 

On Section 9 there were fifteen of these drills em- 
ployed, making a daily average of 82 ft. each, and 
during a period of six months a total of 380,400 
cubic yards of rock were broken and removed ; 
altogether in the same time the drills completed 
191,880 lineal feet of boring, or almost exactly two 
cubic yards of rock to each foot run of drill hole. 
On Section 11 six Ingersoll drills were at work, four 
of which were of rather larger dimensions ; these 
usually completed 16 holes 12 ft. deep in six hours. 
On Section 14 nineteen large drills were in opera- 
tion ; they were worked on the arc of acircle, so as 
to suit the swing of the derrick used to remove the 
débris. The length of this arc was 180 ft., and in 
this distance 27 holes 12 ft. deep were bored ; the 
completion of this series was considered a usual 
day’s work, 

Of the Rand drills, 150 of the ‘ Little Giant ” 
type were used on a large number of the sections. 
This drill resembles the Ingersoll-Sergeant, and 
from its large and constant use by various con- 
tractors its efficiency should be about the same. 

The following is a record of some of the work 
done with the Rand drill : 


In 34 hours a total depth of 101.3 ft. were bored, 


” 5 ” ” ~ ” ” 
” ” ” 326 ” ” 
» O4 ” » 118 ,, ” 
” 20 ” ” 326 ” o 


Eight air compressors were also delivered by the 
Rand Company to the contractors. We need not 
refer to these in detail, as we illustrate in Figs. 34 
to 36 a large typical compressor furnished by the 
Ingersoll-Sergeant Company. It isa duplex Corliss 
air compressor, with steam cylinders 16 in. in dia- 
meter, air cylinders 16} in., length of stroke 36 in. 
The air cylinders are of the Ingersoll-Sergeant 
piston inlet cold air pattern ; the admission of the 
air being through a single tube, it creates a flow in 
one direction only, thus filling the cylinder at each 
stroke with air at atmospheric pressure. This move- 
ment gives a momentum to the air which causes it 
to fill the cylinder to its fullest extent at each 
stroke. The air inlet valves are large metallic rings 
G, Fig. 35, not operated by springs, but opening 
and closing by the inertia of the valve, the rings 
being placed in the piston-head on each face ; the 
position of each valve is reversed with the reversal 
of the stroke. Fig. 36, page 135, is a general view 


of one of the pairs of engines and compressors, and 
Fig. 34 is a section through the air cylinder. As 
there are no inlet valves in the heads of these 
latter, the space usually o¢cupied by them is 
utilised as a ae ter space for cooling the 





y of the cylinder is also 


compressed air ; the 
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Fig. 32. CHANNELLING MAcHINE aT THIRD LEVEL. 


water-jacketed. Such an engine as that illustrated is capable of compress- 
ing 16.8 cubic feet per revolution, and the normal speed is 50 revolu- 
tions per minute. It may be mentioned that similar plant is being used 
for the purpose of lifting water, and there are several important installa- 
tions of this kind in the United States (see ENGINEERING, vol. lxi., 
page 677). 

The compressers supplied by the Ingersoll - Sergeant Company have 
been distributed over six sections of the eanal works as follows : 
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Fic. 31. Currine 1x Rock Section, 








Fig. 33. 





THE INGERSOLL-SERGEANT CHANNELLING MACHINE: 
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the limits of 3 per cent. and 6 per cent., it is likely to 
undergo a rapid increase to 100 per cent., that is, the 
driven wheel is likely to stop. 

The coefficient of friction depends upon conditions 
some of which have not been studied, and are not under- 
stood. It is mostaffected by slippage. Its value increases 
with increase of slip until the latter becomes about 3 per 
cent., after which the action of the gearing becomes un- 
certain. With a slippage of 2 per cent. the maximum 
value of the coefficient rises above 25 per cent., and as 
the slippage approaches 3 per cent. even larger values 
have been observed. One of the diagrams shows a relation 
between slippage and the coefficient of friction, which can 
easily be maintained with paper friction wheels of 8 in. or 
more in diameter. 

The coefficient of friction is apparently constant for all 
pressures of contact up to a limit which lies between 
150 Ib. and 200 lb. per inch of width of wheel face, beyond 
which limit its value decreases. At 400 lb. pressure its 
— is from 10 per cent. to 15 per cent. less than for 
150 Ib. 

Friction wheels of 8 in., 12 in., and 16 in. diameter 
give nearly the same value for the coefficient, while results 
from a 6-in. wheel are lower by about 10 per cent.—a fact 
which would seem to indicate that wheels smaller than 
those experimented upon may have a still lower value for 
their coefficient. 

Variations in peripheral speed between 400 ft. and 
2800 ft. per minute do not affect the coefficient of friction. 

With a constant coefficient of friction, the power trans- 
mitted varies directly with the pressure of contact. 
During the comparatively short period covered by the 
experiments, the paper wheels gave no indications of 
breaking down clae pressure as high as 400 Ib. per inch 
in width. The work was not continued through a period 
sufficiently long, however, to permit a determination of 
the maximum pressure with which paper drivers may be 
forced against their iron followers; but it has already 
been noted that the coefficient of friction is maximum 
under a pressure of about 150 Ib. per inch in width, and 
while the amount of power delivered may be augmented 
by increasing the pressure above this limit, the most 
efficient pressure is that for which the coefficient of fric- 
tion is maximum. 

By making d the diameter of the friction wheel in 
inches, w the width of its face also in inches, and N the 
revolutions per minute, and by accepting 0.2 as a safe 
value for the coefficient of friction, and a pressure of 
150 lb. per inch width of face as the pressure of contact, 
the horse-power may be written as 

iS 9y 1 . Ty W 
Horse-power _150 x 0.2 x yywd x W x N 

33,000 


This formula is believed to be safe for friction wheels 
which are 8 in. or more in diameter, and under conditions 
which make it possible for them to be kept reasonably 
a By its use the following Table has been calcu- 
ated : 


=.000238d WN. 





and, strangely enough, the author comes from 
Boston, yet was opposed to the metric system, for 
that city has a metric bureau of its own. When did 
the ‘‘ Hub” follow anything but the axle? It has to 
revolve around it, as all other cities in this country 
do, and New York is certainly the axle and helps to 
hold the “‘ Hub” in place. Nowa discussion on this 
subject or an argument is here impossible for want 
of space, but the subject is as interesting as a 
horse case to a country lawyer or a_ heresy 
trial to a Scotsman, as Ian Maclaren has just 
told us. The writer once heard two indi- 
viduals arguing on this at sea when one was 
so seasick he really could not hold up his head, and 
before it was concluded he had not only put the 
metric advocate to confusion, but was cured of his 
illness. It might be noted for future travellers’ 
benefit. Mr. Colles’ audience were entirely in 
sympathy with him, for this Society put itself on 
record 10 years ago as opposed to the metric system 
by a vote of 40 to 1. Mr. Colles’ argument must 
be read in full, as it is a masterly one, and con- 
vincing to any fair-minded man. 


AtumInium Bronze SEAMLESS TuBING. 

The last paper was an extremely important one, 
and presented by an accomplished physicist who 
thoroughly understood his subject ; it was called 
‘* Aluminium Bronze Seamless Tubing,” and was 
by Dr. Leonard Waldo, the manager of the Alu- 
minium Bronze Company, of Bridgeport, Conn. 
It was illustrated by many beautiful photographs, 
for the doctor is a wonderful adept at this pro- 
cess, and samples were shown of the material. 
The paper was not ready for distribution, but it is 
hoped a copy may be had in time to publish in the 
near future. Dr. Waldo showed the material pos- 
sessed the quality of retaining its ductility when 
hot. He also claimed that bronze is a_ true 
chemical combination and not an alloy, and pre- 
dicted a general use for it for making boiler tubes. 

There have been previous papers on sheet and 
drawn rods of aluminium bronze, but this may be 
considered as the final development. The author 
gave definitions of aluminium bronze with reference 
to the features showing chemical combination 
between the copper and aluminium as follows : 

1. Under favouring conditions well-developed crystals, 
showing fixity of chemical composition and perfect regu- 


Horsk-PoWER WHICH MAY BE TRANSMITTED BY MEANS OF A CLEAN Paper FRICTION WHEEL OF 1-IN. FAcE 


WHEN RUN UNDER A PRESSURE OF 150 LB. 


REVOLUTIONS PER MINUTE, 














Diameter 
of Pulley. |~ is wart iy 
| 100 150 

4 0952 -1428 
6 1428 .2142 
& 1904 2856 
10 2380 .3570 
14 3332 -4998 
16 3808 -5712 
18 4284 -6426 
24 712 .8568 
30 7140 1.0710 
36 8568 1, 2852 
42 ais - 9996 1.4994 
48 ‘ oe 2856 .5712 .8568 1.1424 1.7136 


Stream ENGINE GOVERNORS. 
‘* Steam Engine Governors,” by Mr. F. H. Ball, 
was a thoroughly practical discussion of the prin- 
ciples of the inertia governors. The paper con- 


tained 17 diagrams showing the positions of the 
governor, and discussed its action and the reasons 


involved. The author's conclusions were : 


1. Centrifugal force is the most important governing 


force, because it is indispensable. 


2. Angular atone | force is next in importance, be- 
1elp as an actuating force, and its 
practical usefulness is limited only by constructional con- 


cause it 1s an unqualified 


siderations. 


3. Tangential accelerating force is of questionable utility, 





200 300 400 600 800 1000 
1904 2856 3808 | 9520 
"2856 14284 5712 1.428 
"3808 ‘5712 | . .7616 1.904 
‘4760 "7140 9520 2.380 
6664 "9996 | 1.3328 3.332 
| [7616 | 1.1424 | 1.5232 3.808 
| ‘g568 | 1.9852 | 1.7136 4.984 
| 11494 | 1.7136 | 2.2848 5.712 
1.4280 | 2.1420 | 218560 7.140 
1.7136 | 2.5704 | 3.4972 8.568 
1.9992 | 2.9988 | 3.9984 9.996 
2.2848 | 3.4272 | 45696 11.424 











larity of form, are found in ingot metal. (See Figs. 32, 
33, 34, page 142. 

2. Evidence of intense chemical action takes place on 
adding molten aluminium to molten copper. The evolu- 
tion of heat causes the mass to rise to whiteness with 
free evolution of gases. 

3. The molecular volume of the resultant mass is less 
than the theoretical volume. The specific gravity and 
electrical conductivity are different from values based on 
the assumption that the aluminium and copper are merely 


| mixed together. 


4. The colour of the compounds corresponding to the 
formule CuyAl and CugAl closely approximate to each 
other and are of a true gold colour, while the colour of 
Cu;Al is distinctly greenish, and resembles brass. 

5. The compound resists chemical action to which one 


because of the disturbing forces that it is almost sure to of its components will sometimes yield. 


put into operation. 


Mr. Ball showed an arrangement which added 
30 per cent. to the opening for steam in the case of 
a single valve automatic cut-off engine, and said it 
was of too great importance to be neglected even 
It may 
be noted that Mr. Ball is one whose remarks 

lways carry weight,! from his familiarity with his 


for the sake of considerable saving of cost. 


| 6. In remelting the compound, both the copper and the 
aluminium give evidences of oxidisation, although, if the 
aluminium existed in the free state, the aluminium only 
| should oxidise, and the copper should be protected by the 
| action of the aluminium. 
| 7. When aluminium bronze is in a mass, and the various 
| parts are exAmined by chemical analysis, and optically 
with the microscope, it is found that every part of the 
solid mass is identical in its chemical composition, and at 
no point is there any appearance of liquation or any free 


subject, and a careful study of his paper will repay | giuminium. In making this experiment it is necessary 


any reader. 


THe Merric System. 
That fruitful topic, ‘‘The Metric v. the Duo- 
decimal System,” was presented by G. W. Colles, 


| of its components in its preparation. 





that the bronze be so made as to insure a perfect fusion 


8. Unlike ordinary copper alloys, aluminium bronze 
rves its identity up to its melting point. It does not 
2come red short, but it can be forged to a knife-edge at 





a bright red heat, and at this temperature shows no 
tendency to ‘‘ sweat” its aluminium or to otherwise change 
its chemical relations. The melting points of those com- 
pounds corresponding to Cu,Al and CugAl are nearly 
identical (1030 deg. Cent. = 1886 deg. Fahr., Le Verrier). 

This condition is illustrated by Figs 9 and 10, which 
show full size the two ends of an aluminium-bronze and of 
a Swedish open-hearth steel tube drawn apart at the 
temperature of 1300 deg. Fahr. = 705 deg. Cent. Figs. 7 
and 8 show the appearance of brass under the effect of a 
lower temperature. 

9, There are no allotropic forms known of aluminium. 
It acts feebly as a base, but in many known cases plays 
the part of an acid radicle, forming with other metals, 
such as iron, magnesium, &c., a series of aluminates. 


Dr. Waldo then presented the following Table : 


Assuming the Atomic Weight of Aluminiwm=27.0 and 
of Copper = 63-2, 


Formula. Per Cent. of 


Aluminium. 

SC nee a ce 

CugAl .. os ie Es ae ~ 12.44 
CuyAl .. “ie se a s° 9.65 
MONG Sis a as ee] | 
Wiese a SR 
CugAl .. we a os vr an 5.07 
CugAl .. a as ee os os 4.54 
CujoAl .. 7 we se ee Se 4.10 
Cuj2Al .- +. .* oa . oe 3.44 
Cuj4Al o- .. .* ++ on o. 2.96 
CujgAl .. ‘0 oe es aD oe 2.61 
CujgAl on - o. oe oe oe 2.32 
CugeAl . 1.32 


The author stated that the chemical union was 
strongest in the copper alloys, showing in wire drawn 
from it a tensile strength of 180,000 lb. to the square 
inch. In regard to its superiority over steel, while it 
could not be tempered, it did seem to show any crys- 
tallisation under stress or shock. He cited the case 
of a rifle firing pin struck over 120,000 blows without 
molecular change. It could be made all degrees of 
hardness, and the strength varied from 40,000 lb. 
to 100,000 lb. per square inch, and its elongation 
from 70 per cent. to 1 per cent. in 10-in. bars. In 
addition to these mechanical values was the chemi- 
cal resistance to corrosive influence, nearly equal- 
ling that of the noble metals, while the electric 
potential was nearly zero. In respect to the pro- 
duction of seamless tubes, he said it could not be 
worked in the usual manner on draw benches de- 
signed for copper and brass, since it destroyed the 
dies, so solid billets were made and the Mannesmann 
process used to convert this into a tube, and which 
was then converted into a finished tube. The billet 
was made by the Waldo Foundry, the cylindrical 
tube by the rolling mills of Benedict and Burnham, 
and the finished tube by the Pope Tube Works. 
The process is as follows : 

The Benedict and Burnham Company have introduced 
benefiting changes in the details of the process there de- 
scribed, and the Waterbury plant is a model of its kind. 
From one to two minutes is the time required to reduce 
a solid 3-in. billet to a cylindrical forging ready for the 
draw bench. 

After leaving the Mannesmann rolls the cylindrical 
aluminium-bronze ingots were given several passes on the 
draw benches at Benedict and Burnham’s, to lessen their 
size to a point where they could be taken by the Pope 
Company’s benches as at that time completed, the larger 
= Company’s benches not yet being in place. 

he_new hydraulic cold-drawing plant of the Pope 
Tube Works is driven by two triple-expansion, dado. 
acting Riedler pumping engines rated at 500 horse-power 
each, but which can work up to 1000 horse-power each. 
The arrangement is designed by E. D. Leavitt, and an 
idea of the total efficiency may be had from the fact that 
1 horse-power is obtained for somewhat less than 12 Ib. of 
steam with 135 Ib. initial pressure. These engines work 
through two hydraulic accumulators having 16-in. rams, 
and working the 8-in. and 6-in. draw benches with 
a a pressure at the benches of 1280 lb. per square 
inch. 

The method adopted for annealing tubes consists 
in sealing them up in long cast-iron cylinders and 
then heating to a red heat in a furnace. 

Aluminium-bronze tubes require frequent an- 
nealing during the process of drawing, and this is 


ytrue of the higher compounds, such as 


espe 
Cu,Al, which_are as difficult to draw as nickel steel. 

The illustrations on page 142 have been taken 
from Dr. Waldo’s paper. Of these, Figs. 32, 33, 
34 have been already referred to; Fig. 35 is a view 
of the testing machine at the Pope Tube Works, 
showing the method of heating the tube with a 
suspended furnace ; Fig. 36 is a ruptured tube of 
U.S. ‘Government’ brass; Fig. 37 a tube of 
ordinary; brass ; Fig. 38 a tube of Swedish open- 
hearth steel; Fig. 39 a tube of aluminium bronze, 
and Figs. 40 to 43 are end views of these tubes 
respectively. 

It is known that up to the limit of commercial 
temperatures—say 400 to 500 deg. Fahr.—alumi- 
nium-bronze retains its initial strength. In this 





respect it shows its great superiority to ordinary 
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TABLE I.—Tests or Tuses aT ORDINARY TEMPERATURES, COLD-DRAWN AND NOT ANNEALED. 


u 


C. 


| | 
A. | | 8. P. 
| 4 2 | H : | inium B 
| —— Brass | Ordinary Brass Tube. | eee: Hearth a ronze, 


| CugA 5 








Analysis at Pope Manufac- ~- ~ 


turing Company’s Testing] | r cent. | 
Laboratory, Henry Souther,¢ |Copper 59.86 Copper 
Engineer of Tests, November, } Zinc .. x 39.82 Zinc 
1896. Lead .. . 0.35 (Lead 
Tin .. =e 0.013 /Tin 
| oa a | 
Cold-drawn and not annealed: | | 
Outside diameter eK 1.502 | 
Inside a nx 1.348 
Area in square inches. . al 0:38692 | 
Gauge length .. 7s 10 | 
Yield point 3 nen ET Not defined | 
Strength per square inch __,, | 77,900 
Elongation in 10in. .. P.c.| 5.4 


per cent. | per cent. | 
: ‘a 67.58 Carbon .. Fe 0.240 Copper .. ee 95.79 
31.67 Phosphorus 0.031/Aluminium .. 4.35 
0.85 Manganese .. 0,500 Silicon .. es 0.05 
0.01/Sulphur oe 0.031| 
Silicon .. és 0.110) 
\Copper .. we 0.007 
1.5000 1,504 1.491 
1.332. 1.342 1,311 
0.39584 0.3427 0.42157 
10 10 10 
63,100 64,200 68,700 
81,900° - 79,300 96, 
9.3 5.4 


| 4.9 








brasses and bronzes. The diagrams shown by the 
author included a complete arrangement of the 
testing machine and the small furnace, the details 
of which were devised by Mr. Souther to determine 
the behaviour of aluminium bronze at a cherry heat. 


The jaws of the Sellers-Emory testing machine are 
shown with an aluminium bronze tube clam between 
them. This tube passes through an-asbestos-lined Russia 
iron covered charcoal furnace, conveniently hung by a 
pulley from the ceiling of the testing-room. ‘ass)n 
through one end to the middle of the tube are the plati- 
num and platino-iridium terminals of a Le Chatelier pyro- 
meter, the indicating galvanometer for which is mounted 
in the cellar beneath. The standardisation of this pyro- 
meter is based upon the boiling points of water and naph- 
thalene and the melting points of lead, aluminium, and 
copper. 

Table I. gives the chemical analysis and the tests of the 
best brass tubes the market now affords, together with the 
tests of the same size tubes of open-hearth Swedish steel 
and a low aluminium bronze—about Cug Al, or a 44 per 
cent. bronze. 

Table II. shows the effect of heating the aluminium- 
bronze tube of Table I. to a bright red and then plunging 
it into water. The ultimate strength of 96,000 lb. per 
square inch and 4.9 per cent. elongation becomes changed 
to about one-half this strength, 47,600 lb., and to 13 
times the per cent. elongation. This ‘ratio of change is 
at its maximum in the low compounds, and reaches a 
minimum in the high compounds at about Cu,Al. 


Tance Il.—Tests of Tubes at Ordinary Temperatures, 
Cold Drawn and Annealed at Red Heat. 


Aluminium Bronze, 


Cold drawn and annealed at a red heat : CugAl. 
Outside diameter. . . “i se - r 1.625 in 
Inside re iA es oe “ ak 1.415 ,, 
Area in square inches f =: ey 0.508 sq. in 
Gauge length oe oF om 5 ase 10 in. 
Yield point.. se 7 oe um sa 24,200 Ib. 
Strength per square inch we ee $s 47,600 ,, 


Elongation in 10 in. 64.9 per cent. 


Table IIT. gives the results of testing the four drawn 
tubes in the apparatus shown in Fig. 35. The various 
illustrations on page 142 show the tubes after breakin: 
in the furnace, and end views of one-half of pons 3 
tube. It will be noticed that, while the brass tubes have 
each crumbled and disintegrated at the high tempera- 
ture, the steel and the aluminium bronze tubes show no 
such disintegration, but both draw out to a thin edge and 
then break. This is a most instructive experiment, as 
demonstrating the homogeneity of the aluminium bronze. 
Of course, at 1400 deg. Fahr. the bronze is relatively much 
nearer its plastic and melting point, about 1800 deg. Fahr., 
than is the steel which melts several hundred degrees 
higher. The temperature is an extreme in which no metal 
can he serviceable. 

TABLE III.—Tests of Tubes while at Temperatures between 
1300 Deg. Fahr. and 1400 Deg. Fahr. 

















ee a ee P. 
J | Swedish Alu- 
—— a | Ordinary | Open- minium 
Brass | Brass | Hearth Bronze 
Tube | Tube. Steel Tube, 
we | Tube. | CugAl. 
Temperature to which 
heated deg. Fahr.) 1810 | 1350. | 1340 1410 
Length of time heated) \ fie 
before test was) | | 
made.. .. min) 15 | -15 | 2 | » 20 
Sectional area before | } | 
heating .. in.| 0.3866 0.3947 0.3819 0.4277 
Length of specimen ,,|_ 23.49 24:18 | 24.10 24.02 
less than | less than | less than 
Tubes broke at .. Ib. 400 | 250 | 100 700 
Maximum strength of | 
tubes at this tem- | 
perature .. Ib.; 1250 250 | 4100 1950 
0.04 0.02 | 0 03 0.03 
Elongati a. 10 10 -14 15 
pee yo } f 45 | 4 
in thefurnace, in 72" | 68" | - = 
wees QB \ Bod ee 
; PS Se ee ee ee ae 
Diameter at break in.| 1.12 | 1.119 A | 0.858 





* Break occurs. 
Table IV. gives the results of a repetition of the same 


tests at about 1000 deg. Fahr. In these results we see the | bed 
same excellent qualities of the aluminium bronze. It is 





* For this test a similar tube of steel, but riot cut from the same tube as in the hot tests below, was used. Carbon, 0.35 per cent. 


still at a red heat, but the metal shows its serviceability 
by having nearly three times the strength of the best 
brass. 


TABLE IV.—Tests of Tubes while at Temperatures 
between 980 Deg. Fahr. and 1010 Deg. Fahr. 





25 Gov Swedish Alu- 
overn- | Ordinary | Open- minium 
— Brass' | Hearth | Bronze 
eran Tube. Steel Tube, 








Tube. Tube. | CugAl: 
Temperature to which 
heated deg. Fahr.| 975 980 1010 1000 
Length of time heated 
before test was 
nifade. . ..~min. 20 20 20 20 


Sectional area before 
heating .-8q. in.| 0.3971 0.3867 0.3816 0 4221 
Length of  speci- 
mens.. -- in| 28.96 24.16_ 24.04 24.00 
Thickness... as X y 
Tubes broke at lb.| missed 1500 10,000 4000 
Maximum strength of 
tubes at this tempe- 





rature on b. 1000 2770 17,500 6100 
0.03 0.02 0.01 0.02 

: 05 010 0.02 0.06 
pay vom Sang ‘27 0.40 0.04* | 0.20 
secutive inc es in "33 0.36* 0.37 | 0.33* 
thefurnace = in. 07 010 0.05 «| 0.12 











-02 0.03 0.02 | 0.04 





* Break occurs. 

Collating the above results relating to an 
aluminium-bronze tube of an outside diameter of 
1.5 in. and a thickness of .091 in., we have the 
following data : 











x . Ultimate Per Cent. 
Treatment. Strength. | Elongation. 
aa... es 
square inch. 


2. Heated to bright red, cooled, and} 47,600 1b. per 64.9. 
then broken ' — — 

3. Heated to 1410 deg. Fahr. an prego. € : 
brok: n at that temperature { — — 133 " m. 


4. Heated to 1000 deg. Fahr. and 4000 Ib. |} 37 in 1 in 
broken at that temperature 6100 max. - 











THE DIVERSION OF THE PERIYAR: 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tu , January 26, Mr. John; 
Wolfe Barry, C.B., F.R.S., the President, in the chair, ' 
the paper read was on ‘‘The Diversion of the Periyar,”’ 
by Colonel J. Pennycuick, C.S.I., late R.E. 

It was shown how from time immemorial the Madura 
District of the Madras Presidency had suffered from want 
of water for irrigation, and how it was proposed to meet 
this want by diverting the Periyar River from its natural 
course through Travancore into the Arabian Sea, so as to 
traverse the valley of the Vaigai, which runs through 
Madura to the Bay of Bengal. The work involved the 
closure of the existing course of the river by a solid 
masonry dam, the provision of a passage for its waters 
through the mountain chain ——— the watershed of 
the Bay of Bengal from that of the Arabian Sea, and the 
construction of the works required for the control and 
distribution of the water thus diverted for the purpose of 





| irrigation in the Madura district. 


e dam for closing the existing bed of the Periyar had 
to be 178 ft. in height ; and the difficulties inherent in 
the construction of a work of this magnitude across a 
river with an average discharge of 1200 cubic feet per 
second, rising in floods to 25,000 cubic feet per 
second, and on one recorded occasion to five times the 
latter amount, had been enhanced by the fact that the 
work had to be carried out in an uninhabited jungle, 20 
miles from the nearest cultivated land and 80 miles from 
the nearest railway station. The climate also was so un- 
healthy that for ‘lees months in each year engineering 
operations on any but the smallest scale were impossible, 
while for six of the remaining nine, floods in the river 
were so frequent as to prohibit any attempt at work in its 
. The time available for getting in the foundations 
of the dam was thus practically limited to three months, 


with the certainty that all work not complete and solid by 
the end of this period would infallibly be destroyed before 
the next working season. 

The difficulties encountered in the construction of the 
dam, and the measures adopted for meeting them, were 
described in detail. Ground was first broken at the end 
of 1887, but the first year was occupied in preliminary 
work, and it was not till the end of 1888 that any attempt 
was made at work in the river bed, and not till April, 
1890, that the foundations of the great dam were suffi- 
ciently advanced to be practically secure against destruc- 
tion by floods. Even after this date interruptions were 
frequent, but these became fewer and less important as 
the dam rose, and the regulating apety of the lake 
which it formed became greater. ater was poured 
into the Madura District for the first time in October, 
1895, and the dam and works connected therewith were 
finally completed in the following April. 

For the passage of the water through the dividing ridge 
between the val eys of the Periyar and Vaigai, a tunnel 
had been driven, 5600 ft. in length, with a cross-sectional 
area of 90 square feet and a fall of 1 in 75, the discharge 
through which might, if necessary, reach 1800 cubic feet 
= second. The tunnel was approached from the lak 
formed by the construction of themain dam, by a cutting 
in solid rock somewhat over 1 mile in-length and 21 ft. 
wide, with a maximum dépth of about 40 ft. For the 
passage of surplus water during heavy -floods,. an escape 
separate from the main dam , Be: been constructed by 
cutting down a saddle on the right bank of the river, the 
stone removed for the formation of this escape being used 
in the construction of the dam. The sill of this escape 
was 162 ft. above the bed of the river and 31 ft. above 
that of the cutting leading to the watershed tunnel. The 
top of the parapet of the dam was 16 ft. above the sill of 
the escape, and it was calculated that no flood likely to 
occur would raise the water level to more than 11 ft. 
above this sill, for which level (173 ft. above the river bed) 
all the pressures in the dam were calculated. 

The net result of the operations described in the paper 
had been the formation of an artificial lake with an area 
of 7454 acres at the level of the sill of the escape, and of 
3765 acres at that of the cutting leading to the watershed 
tunnel, the lowest level to which it can fall, the greatest 
depth of water being 162 ft. at the former level and 
131 ft. at the latter. During abnormal floods the depth 
might be increased to 173 ft., and the area of the lake to 
7454 acres. 

The cubical contents of the lake at escape level were 
13,299 millons of cubic feet, of which 6484 millions, being 
below the sill of the cutting, could not be used, the remain- 
ing 6815 millions being available for coitnteracting the 
fluctuations in the natural discharge of the river, which 
varied between 400 millions and 12,000 millions of cubic 
feet per month, the average annual discharge being about 
35,000 millions. 

The water thus stored, after passing through the water- 
shed tunnel, was carried by existing water-courses for a 
distance of about 80 miles before being distributed for 
irrigation in the Madura District. The works for this 
purpose, though extensive and important, possessed no 
se features of engineering interest, and were not 

escribed in any detail. The total cost of the works had 
been Rs. 85,00,000, or about 500,000/., and the net return 
was expected to be Rs. 5,55,000, or 6.53 per cent. on the 
pe which might be increased to some extent by the 
sale of occupancy rights on waste lands to be brought 
under cultivation in future ; the area to be irrigated was 
about 90,000 acres, the greater part of which was now 
irrigated partially, or not at all. 

It was noticed that the construction of the works 
created a potential energy of about 60,000 harse-power, 
the conditions for the development of which were sin- 
gularly favourable, and though the conditions for its 
employment were not at present as favourable as those 
for its development, the author believed that in the 
future the returns from this source would rival if they did 
not exceed those from irrigation. 

The paper concluded with a warm tribute to the energy, 
skill, and devotion displayed by the executive staff em- 
ployed on these works, and to the loyal support which 
the author received from them and from other civil engi- 
neers of the Public Works Department of the Madras 
Presidency, both while engaged on the Periyar works and 
while at the head of the department. 

The paper was supplemented by an account of ‘‘ The 
Periyar Tunnel,” by Mr. P. Roscoe Allen, Assoc. M. 


Inst. C.E. 


Miptand Raitway.—The Midland Railway Company 
is about to proceed with the construetion of large pro- 
vender stores at Saxby, upon its Peterborough and 
Leicester section. The company proposes to acquire 
eight acres of land for the erection of the buildings con- 
templated, which will be sufficiently large to contain food 
for from 4000 to 4400 horses. The stores are intended to 
meet the reqtitements of all the horses owned by the 
company, excepting those in the western district. 








CaTALocuEs. --We have received from the British 
Aluminium Company, Limited, of 9, Victoria-street, 
S.W., a copy of their little hand-book on aluminium, of 
their present prices for aluminium and its alloys. The 
latter have been marvellously reduced within the past few 
years, the quotations being now only 77/. 10s. per ton for 
the pure metal. For many purposes 1 |b. of aluminium 
will go as far as 3 lb. of other metals, so that the relative 
price is correspondingly reduced. The hand-book gives 
information as to the precautions to be observed in casting 
and working the metal.—We have received from Messrs. 
Blackwood and Gordon, of Port Glasgow, N.B., a copy of 





a blotting book issued by them containing illustrations of 
many of their ships, , 
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THE new naval small-arm for the American Navy is 
now being furnished to the ships of war, the Brooklyn 
having received the first consignment. These rifles are 
being turned out very rapidly, and will shortly entirely 
replace the .45 calibre Hotchkiss and Springfield now 
in use. 

The American naval arm represents the smallest 
calibre yet adopted by any nation—6 millimetres, or 
approximately .236—and is of very different type from 
the .3 calibre Krag-Jorgensen, recently introduced in 
the United States Army. 

There seemed every reason for uniformity of ammu- 
nition in these two branches of the service, but the 
Naval Ordnance Board reasoned that for the naval 
service the small arm has two principal uses : 

1. In picking off or driving under cover the exposed 
men of opposing boats or ships. 

2. ao sem expeditions, 

For the former use great flatness of trajectory and 
ecg powers are desirable, distances usually 
yeing considerable and uncertain. The weight of the 
ammunition is unimportant, since the source of supply, 
the ship’s magazine, is close at hand, and the feature 
of exchangeability of ammunition valueless. 

On lining expeditions lightness of ammunition is 
of great importance, especially in savage countries 
where transportation, excepting on the person, is difti- 
cult er impossible. Such expeditions will be solely for 
protecting property and putting down mobs in sea- 
coast cities, and in necessary attacks upon savage or 
semi-civilised people in their own country ; in either 
case, the expedition being purely naval, and of limited 
extent and duration, interchaiageabilit y of ammunition 
would be of no importance. ? 

The ideal arm, considered ballistically, is one the 
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path of whose projectile is a straight line, the axis of 
the bore indefinitely , rolonged, capable of great pene- 
tration, and the weight of whose ammunition is incon- 
siderable, and recoil a minimum. 

The advantages of reduction of calibre are : 

1. Use to the best advantage of smokeless powder. 

2. Reduction in weight of ammunition, and con- 
sequent increase of supply for the same weight. 

3. Increased velocity, effective range, flatness of 
trajectory, dangerous space, and penetration. 

4. Reduction of the time of flight, and consequently 
greater accuracy both at stationary and moving targets. 


5. The weight of the gunremaining the same, or nearly 
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|so, the recoil is diminished, and accuracy promoted ; 
| this besides, conduces to endurance and comfort. 

The disadvantages are given as : 

1. Increased pressure, requiring greater strength of 
barrel. 

2. Increased difficulty in manufacture, both of gun 
and ammunition. 

3. Increased expense of gun and ammunition. 

4. Difficulty of obtaining a suitable powder. 

5. Decreased shock or stopping effect of the bullet. 

The advantages are toa tactical, while the dis- 
advantages are almost all mechanical, but readily 
overcome to a reduction of 6 millimetres. The gun 
adopted is the Lee straight-pull rifle, and is essentially 
a rapid-fire or repeating arm, rather than a magazine 
gun, since there is no provision for cutting off the 
supply of ammunitien from the magazine, and using 
the arm as a single-loader while the magazine contains 
cartridges. It may be used as a single-loader if the 
magazine is not charged. 

Fig. 2 shows the gun, with bolt closed as after 
firing. The breech is opened by drawing the bolt 
smartly to the rear with the right hand:on the cam 
lever handle. The motion of the hand, while not 
strictly ‘straight pull,” is such in effect, as the ope- 
rator makes no other motion of the hand than in the 
direction straight to the rear. The conformation of the 
cam and cam seat causes the first motion of the 
bolt to be a circular one, the rear end rising and carry- 
ing the hand with it. The rising of the bolt effects 
the first operation of cocking, the cam then becomes 
tangent to the straight portion of the cam seat, and 
the circular motion of the cam lever is converted into 
a rearward movement communicated to the bolt itself. 
The extractor serves as extractor, ejector, and maga- 
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RICE MORTAR. 


CONSTRUCTED BY MR. ALFRED DODMAN, ENGINEER, KING’S LYNN. 


) 























| 















































































































































| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
AA 
a 
i 
| 


zine stop. When the bolt is about 1? in. to the rear, 
the front lug strikes the extractor, and draws it to the 
rear with a sudden jerk. This takes the place of the 
camming action by which the empty case is started 
from a turnbolt gun. The bolt being drawn fully to 
the rear, the tail of the extractor strikes the bevelled 
front face of the stop bolt, which arrests it suddenly, 
and imparts to it a quick though short transverse 
motion, by means of which the empty cartridge is 
ejected, The ammunition is furnished in steel clips 
(Figs. 4 to 6). The clip is a mere strip, holding the heads 
of the five cartridges securely in transportation, and 
entering with them in the magazine ; but the action of 
charging from the top releases the cartridges from the 
clip, which drops out Lan, the follower forcing the top 
cartridge up against the extractor lying partially across 
the top of the magazine (Fig. 1). ‘The magazine being 
charged, the bolt is pushed smartly forward ; the fric- 
tion carries the extractor with it until the point of the 
spring strikes the forward side of the depression in 
which it lies. The cartridge head here comes in con- 
tact with the bolt-lug, and further motion causes the 
extractor nib to enter the cannelure. From this point 
both extractor, spring, and cartridge move together, 
until the forward motion of the bolt is berntes Soo. The 
rotary motion of the bolt forces the extractor head 
firmly against the cartridge (Figs. 2 and 3), the main 
spring being previously compressed, pushing the lock 
down, releases the firing pin, the cocking toe of which is 
held by the upper branch of sear, and the gun is in firing 
sition. To avoid danger of opening the chamber 
-efore pulling the trigger, which might occur in rapid 
firing, it is made impossible to withdraw the bolt with- 
out pressing a simple catch to the left of the receiver, 
which releases the bolt. A safety lock is provided 
ied | loaded and cocked, 





which allows the piece to be carri 











but locked against discharge. The bayonet adopted 
is of the knife pattern. The ammunition consists of a 
nickeled steel jacketed bullet and Troisdorf smokeless 
powder, giving a velocity of 2460 ft. at 60 ft. from 
muzzle, with a penetration of 62 in. of pine at 5 ft., 
and ,%-in. steel boiler-plate at the muzzle. 








MARKWICK’S RICE MORTARS. 

THE accompanying illustration shows a Markwick’s 
under-driven rice mortar made by Mr. Alfred Dod- 
man, Highgate Iron Works, King’s Lynn, for cleaning 
the inner skin of rice after it has been shelled. The 
action scarcely need be explained. All the parts sub- 
jected to any strain are of steel, and the pestle-rod is 
operated from the crankshaft from below in the 
ordinary way, with crosshead guides bolted to the 
framing. The rice is fed from the top ; the pounder or 
pestle running at 180 revolutions per minute keeps up 
a constant motion without contact with the mortar, 
and thus the cleaning is purely by trituration. The 
rice is afterwards discharged from the door at the 
bottom of the mortar. The machine is made in three 
sizes, to contain 7, 10, and 14 bushels, and these are 

aranteed to clean in 10 hours 140, 210, and 230 
Aare respectively, the horse-power necessary being 
4, 6, and 8. The weight, a factor in transport, is 
30 cwt., 43 cwt., and 55 cwt. respectively, and even 
the largest machine only requires 11 ft. by 2 ft. 9 in. 
of floor space. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 22. 
New business is disappointing to brokers and 
manufacturers. Pig-iron production continues to 
increase without any corresponding improvement in 








demand. Southern furnace interests continue to 
receive very encouraging inquiries from abroad, and 
negotiations, it is understood, are now pending for 
large spring deliveries. Local demand in Pennsyl- 
vania and Ohio markets is dull, largely because of the 
eneral disposition to wait for encouragement. The 
ong-standing stringency in the money market has 
partly disappeared. The banks now have enough 
— to support all the legitimate enterprise which 
is likely to be a rices in general show an 
pote tendency. Flour in three months has ad- 
vanced 1 dol. per barrel, wheat 27 cents per bushel. 
Circulation has increased. The banks -are strong. 
A new Administration will soon take hold of affairs. 
A new Tariff Bill will be formulated, and the indus- 
tries will open up on a sounder and safer basis than 
they have had for three or four years. .The iron trade is 
inactive, but brokers and manufacturers are antici- 
ting a general expansion of demand very soon. 
Steel rail mills have not been as badly off for orders for 
years as now, and there is no prospect of much work 
for them for a while yet. The manufacturers of plates 
and shapes will catch the first rush of improvement. 
New business promises well. There are plenty of pigeon- 
holed enterprises, all waiting for money. Rhvarsihing 
points to a period of cheap money. tf this anticipa- 
tion is realised, the railroads will solicit enough money 
to carry out, at least in part, long-deferred improve- 
ments-and extensions. Billets are dull, and merchant 
bars are not selling well. The coal trade is dull, and 
geners? business is quiet. Stocks improved in value 
rom | to 5 per cent, all round. In the Rocky Moun- 
tain region gold-mining is receiving very much atten- 
tion, and the manufacturers of: improved mining 
machinery are crowded with orders. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, . Wednesday. 

The Bertrand-Thiel Process.—Mr. Percy. B. Gilchrist, 
writing to a Sheffield newspaper on the above subject, 
stated that it seeméd to him last November. that steel 
would be manufactured by the Bertrand-Thiel process 
cheaper than and as good as it has’ hitherto been made. 
So far, he says, 20.06 tons of pig and scrap have only pro- 
duced 20.13 tons of steel; but this was when using 30 per 
cent. of scrap, and when making the finishing furnace do 
primary furnace for.half the charge. When two or more 
primary furnaces feed one finishing furnace, when no scrap 
is used, and when enough oxide is used, as ore, to oxidise 
all the metalloids, save 0.5 per cent. carbon, and when 
enough lime is used to keep the silica in the primary 
furnace slag under 20 per cent., and in the frisking 
furnace slag under 15 per cent., then, in his opinion, the 
yield would be much better, and the steel must surely be 
even cheaper than any steel yet produced, and its quality 
second to none. 


Miners’ Dispute at Woolley Moor.—At the last meeting 
of the executive of the Yorkshire Miners’ Association, 
the case of the Woolley Moor Colliery, near Leeds, was 
taken into consideration. Hitherto the miners have been 
paid on the number of corves of coal, but the manage- 
ment offer to put the men on a tonnage rate. The miners 
state that the price offered is such that its acceptance will 
be equal to a 30 per cent. reduction in wages. The 
association decided to support: the Woolley Moor miners 
in their attempt to resist the reduction. 


An Important Business Combination.—Messrs. Thomas 
Firth and Sons, Limited, and the Sterling Steel Com- 
pany, of Demmler, near Pittsburg, have, it is stated, 
effected a combination, and the combeny is about to be 
reconstituted under the title of the Firth Sterling Steel 
Company, with a capital of 160,0007. The Sterling Steel 
pes | has been in existence seven years. Its two 
principal departments are devoted to the manufacture of 
projectiles and crucible steel. The former manufactures 
the Wheeler-Sterling shell, which has a high reputation 
in the United States. Messrs. Firth and Sons are sub- 
scribing largely to the increased capital, and will hold the 
predominant interest in the concern. The president of 
the Sterling Company, Mr. C. Y. Wheeler, will retain 
his position on the board, devoting, as before, his atten- 
tion to the ay department. The crucible steel 
branch of the business, which is capable of much develop- 
ment, will be managed by Messrs. Firth and Sons. 


The New Water Scheme for Sheffield.—The Water Com- 
mittee of the Sheffield Corporation have brought forward 
a scheme in connection with the engineering work for the 
Little Don Valley Water Works, which stipulates for the 
appointment of an experienced civil engineer to reside.in 
the district. He is to devote the whole of his time to the 
work, and to be responsible for the designing and con- 
struction of the Langsett Reservoir, at a salary of from 
12007. to 15002. per annum. Mr. E. M. Eaton is to be 
the consulting engineer at 500/. per annum, with an ad- 
ditional 250/. as consulting engineer for the existing works 
and for distribution. There were a large number of ap- 
plications for the first-named post, and they were reduced 
to six at a recent meeting of the Water Committee. The 
scheme is a very important one, and will occupy much 
time in its completion. 

South Yorkshire Coal Trade.—The coal trade of this 
district has been stimulated greatly by the spell of severe 
weather which set in on the 22nd inst. The most remark- 
able feature is the steady demand for steam coal, which, 
notwithstanding the fact that we are in the middle of the 





dull season, is ge aspac ht to bank and ae of in 
large quantities. is will materially help the coal in- 
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dustry, which as the year opens out is likely to more than 
retain its satisfactory position. A large tonnage of house 
coal is being forwarded to London, but prices are not re- 
munerative, and competition from the north is still 
severe. The active condition of the iron and steel in- 
dustries is causing an increased consumption of manufac- 
turers’ fuel, and prices are firmer than before. Quotations 
are: Best Silkstones, 8s. 6d. to 9s. 9d. per ton; Barnsley 
softs, 8s. to 9s.; thin seam coal, 6s. 9d. ; steam coal, 7s. to 
7s. 6d. ; manufacturers’ sorts from 4s. to 5s. 6d. ; coke active 
at from 8s. 6d. to 13s. 

Lowestoft and the West Riding.—A_scheme is afoot to 
bring the midland counties and the West Riding of York- 
shire into communication with Lowestoft. A conference 
was held recently between the directors of the Midland 
and Great Northern joint line and the members of the 
Lowestoft Town Council, when the project of an exten- 
sion of the railway from Yarmouth to Lowestoft was con- 
sidered. It was pointed out that at present nearly the 
whole of the Lowestoft fish went to London, and that if 
the new line were opened such valuable markets as_Bir- 
mingham, Manchester, Leeds, Sheffield, and Bradford 
might be reached. Objections were raised based on the 
fear that the railway would damage the natural beauties 
of the town, and in reply to these Mr. Paget urged the 
advantages to the place of a competing line. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a large 
attendance on ’Change, but the tone of the market was 
less cheerful than it has been of late, and there was not a 
great deal of business done. Quotations for pig iron were 
somewhat easier, but producers were most unwilling to 
reduce prices, and pointed out that there were no signs of 
any change for the worse in trade generally, but, on the 
contrary, there was every indication of a period of activity 
and prosperity. A few odd lots of No. 3g.m.b. Cleveland 
pig iron were sold » | merchants at 41s. 3d. for 
prompt f.o.b. delivery, but sales were also recorded 
at 41s. 44d., and few makers would listen to —s 
below 41s, 6d., whilst for delivery to the end of March 
42s. was generally quoted. The lower qualities 
of pig iron were steady, No. 4 foundry being 
40s. 9d., and grey forge 40s. Mottled and white iron 
were practically unobtainable, as producers are 
only owe those qualities when they cannot avoid doing 
so. Middlesbrough warrants were very flat, opening at 
41s. 24d. and closing at 41s. 14d. cash buyers. East coast 
hematite pig iron, in spite of the continued high cost of 
production, was weaker in price, and this is somewhat 
surprising, for the local consumption is very large, and 
promises to continue so. For on | delivery of mixed 
numbers 51s. was generally named, and parcels were 
sold at that figure. Some buyers endeavoured to pur- 
chase at even less, but, on the other hand, many 
makers would not quote below 52s. Foreign ore 
was still scarce, and prices were very firm. Rubio was 
15s. 6d. to 16s. ex-ship Tees. To-day’s market was very 
quiet. Prices for makers’ iron were certainly easier, but 
they were not quotably altered. Middlesbrough warrants 
fell to 40s. 11d., but they afterwards rallied a little, and 
finally closed 41s. 14d. cash buyers. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. Quotations 
are unaltered, but some firms are inclined to advance 
them. Inquiries for nearly all classes of material are 
numerous, and if producers cared to book orders at 
present market rates they might secure many con- 
tracts, but so encouraging do they consider the out- 
look that they prefer to hold off, believing that by 
doing so they will be able to do business on better 
terms than are obtainable at present. Mr. Edwin Water- 
house, the accountant to the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trades 
of the North of England, has just issued his certificate, 
which governs wages in the manufactured iron trade. 
He certifies the net average selling price of manufactured 
iron for the two months ending December 31 last to have 
been 4/7, 19s, 1d., e»4 under the sliding-scale arrangement 
wages for the months of February and March will be the 
same as prevailed during the preceding two months, 





Consett Iron Company’s Dividend.—The directors of the 
Consett Iron Company, Limited, have resolved to pay an 
interim dividend of 7s. 6d. per share on the ordinary 
shares and 4s, per share on the 8 per cent. preference 
shares on the 15th proximo. An interim dividend of 
3s. 9d. per share will also be paid to the members of the 
Consett Spanish Ore Company, Limited. 

Cleveland Miners’ Wages.—At a meeting of the Cleve- 
land mineowners and representatives of the Cleveland 
Miners’ Association, held here on Monday, the owners 
agreed to concede an advance of 4 per cent. in wages for 
the four months ending May 1 next. We understand 
that the miners’ representatives have intimated to the mine- 
owners that they desire for the future all advances in 
wages to be confined to members of the Miners’ Asso- 
ciation, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron market was 
very quiet last Wednesday morning, pending the de- 
cision of the Bank directors as to the rate of discount. 
The result was not known during business hours, but 
operators were prepared for a reduction, and prices were 
firm. About 15,000 tons changed hands, and prices rose 


4d. to 14d. per ton. In the afternoon about 20,000 tons 


were dealt in, and prices reacted about gf per ton. The 
settlement prices were as follow: tch, 48s. 3d.; 
Cleveland, 41s. 43d. ; Cumberland and Middlesbrough 
hematite iron, 51s. 3d. and 50s. 6d. per ton respectively. 
Friday’s market was featureless, as the absence of outside 
orders induced sales and slightly depressing prices. 
Scotch realised 48s, 24d. per ton ; Cleveland, 41s. 4d. ; 
Cumberland hematite iron, 51s. 24d. ; and Middlesbrough, 
50s. 6d. per ton. In the afternoon the prices differed but 
very little from those just quoted. The settlement prices 
at the close were the following : 48s. 1l4d., 41s. 3d., 
5ls. 14d., and 50s. 3d. per ton respectively. <A large 
business was done on the pig-iron warrant market on Mon- 
day forenoon. Some 40,000 tons changed hands, 7 
in 5000-ton lots, but the tone was flat. Scotch fell 1d. 
per ton, and other sorts 4d. to 2d. per ton. Business was 
active at the afternoon market, and the sales for the day 
brought up the total to 70,000 tons. The close was steady 
for Scotch at 4d. per ton of a recovery, and Cleveland lost 
4d. per ton, At the close the following were the settle- 
ment prices: 48s, 14d., 41s. 14d., 51s., and 50s, 14d. 
per ton respectively. Business was quieter on the 
iron market on Tuesday forenoon, not much more 
than 20,000 tons changing hands. Scotch remained un- 
changed in price, but Cleveland was 4d. per ton dearer, 
and hematite iron advanced 1d. per ton. A large amount 
of business was done at the afternoon market, some 
40,000 tons being dealt in, and prices were from 4d. to 1d. 
per ton lower. The settlement prices at the close ranged 
as follow : 48s., 41s. 14d., 50s. 105d., and 50s. 14d. per ton. 
A large amount of business was done this forenoon, nearly 
40,000 tons being dealt in. The tone was again flat on 
forced sales, ne | prices had a smart relapse, but they 
rallied at last from the bottom. Some 20,000 tons 
changed hands in the afternoon, when the tone was better. 
The settlement prices were as follow: 48s. 14d., 41s. 14d., 
5ls., and 50s. 14d. The following are the current rates at 
which No. 1 special brands of makers’ iron are sold : Clyde, 
51s. 6d. per ton ; Summerlee, 52s. ; Calder, 52s. 6d. ; Gart- 
sherrie, 53s.; Coltness, 54s.—all the foregoing shipped at 
Glasgow ; 51s. 6d.; 
Shotts (ship at Leith), 52s, 6d. ; Carron (shipped at 
Grangemouth), 53s. per ton. The following are the 
returns of the shipments of pig iron from Scotch ports for 
the week ending last Saturday: For Australia, 811 tons ; 
for Italy, 190 tons ; for Germany, 120 tons ; for Holland, 
110 tons; for China and Japan, 225 tons; smaller quan- 
tities for other countries, and coastwise, 2403 tons. In 
the corresponding week of last year 5037 tons were shipped, 
and 4317 tons this year. There are still 80 blast-furnaces 
in ordinary practice, the same as last week, and four 
more than in the corresponding week of last year. That 
the backward movement in prices should occur at 
present is a matter of surprise, with the indications 
all favouring higher values. The reason is, how- 
ever, that speculative purchases to a moderate 
amount were made last month in hopes of trade opening 
strong this year, with higher prices. As the latter have 
not yet been in evidence, there has been some realising, 
which has inspired ‘‘bears” with further confidence. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 362,932 tons yesterday afternoon, 
as compared with 362,962 tons yesterday week, thus 
showing for the past week a reduction amounting to 30 
tons. 


Finished Iron and Steel.—Malleable iron is firmer in 
price. Steel is in demand even with the advances of 
prices. 

Sulphate of Ammonia.—This commodity was dull to- 
day at 7/. 17s. 6d. per ton. 


tlasgow Copper Market.—A. good business was done in 
the copper market last Thursday forenoon, 200 tons being 
dealt in. The price made 5s. per ton. Nothing was done 
in the afternoon. On Friday forenoon copper was active 
and higher. Business was done in the forenoon market 
at 50/. 11s. 3d. to 50/. 13s. 9d. cash per ton. At the close 
in the afternoon buyers were offering 50/. 18s. 9d. per ton 
cash. At the forenoon session on Monday 400 tons of copper 
were bought, and the price made 2s. 6d. per ton. Over 
400 tons were dealt in at the afternoon market, when the 

rice made 8s, 9d. per ton, At the forenoon session on 

uesday 75 tons changed hands, and prices were firm. At 
the afternoon market 100 tons were sold, and the price re- 
lapsed 5s. per ton. The market this forenoon was quite 
idle, only one lot of 25 tons changing hands at 51. 11s. 3d. 
two months. The market was active and strong in the 
afternoon, when 150 tons were sold at an advance of 
38, 9d. on the day, 


Institution of Civil Engineers: Associated Students.— 
The second meeting of the Glasgow Civil Engineer Stu- 
dents was held on Monday rem ade John Ferguson, 
Assoc. Mem. Inst. O.E., vice-president, in the chair. Mr. 
D. W. Kinmon, read a paper on “ Railway Signalling,” 
in the course of which he showed how the present almost 
perfect system of signalling and interlocking has been 
attained—the first attempt at railway signalling having 
been made in 1830, when a flag by day and a , a by 
night were used for stopping trains. He subsequently 
described how the interlocking, &c., of a simple junction 
is worked, illustrating his description by diagrams. 

Order for Locomotives. — Messrs. Neilson and Co., 
Hydepark Locomotive Works, have booked an order for 
a dozen powerful locomotives for the Great North of 
Scotland Railway Company. 


Glasgow Subway Reopened.—The Gl 
way has been reopened since last Thursday, no announce- 
ment having been made to that effect. Since it was re- 
opened two additional cars have been lowered into the 


Glengarnock (shipped at a 
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subway at Govan Station, so that there are nine cars run- 








ning on the outer circle and seven on the inner, and more 
have yet to be supplied from the builders. A charge of 
one penny is made for any four stations on the line. 


Institution of Engineers and Shipbuilders in Scotland.— 
The fourth general meeting of this Institution was held 
last night, Professor A. Jamieson, vice-president. in 
the chair. The discussion on Mr. Sinclair Couper’s paper 
on ‘Internal Corrosion of Boilers” was continued and 
concluded, the speakers being Mr. R, T. Napier, Mr. 
James Weir, Mr. Frederick Rowan, Mr. W. B. Sayers, 
and Mr. Stuart. Mr. Couper made a += reply to the 
speakers at the first meeting. Mr. M. Paul afterwards 
read a paper on ‘‘ Suction Draught,” which he compared 
with the systems of — in use by Messrs. Ellis and 
Eaves, Mr. Martin, and other persons. At the next 
meeting of the Institution Mr. Andrew S. Biggart is to 
read a paper on some details in new methods of struc- 
tural steel work. 


Traction Engines for Rhodesia.—Messrs. Bow and 
M‘Lachlan, engineers, Paisley, have just completed two 
traction engines to the order of the Manica Trading Com- 
pany for service in Rhodesia. The company have found 
great difficulty in the transport of goods throughout the 
district in which their operations are conducted. The 
mortality among horses is very high, nor do mules, which 
have been imported from South America, withstand the 
climate. The — built by Messrs. Bow and 
M‘Lachlan are each of 10 horse-power, and have been 
specially designed for the country to be traversed. The 
are of exceptionally broad gauge, and the firebox stands 
so high that streams of 4 ft. in depth may be crossed with- 
out extinguishing the fires. The fuel to be used is wood, 
which will be stored at stations along the route, and the 
engines are provided with tanks sufficiently large to carry 
a 12 hours’ supply of water. The engines are to be placed 
on the route between the present terminus of the Beira 
Railway and Fort Charter and Salisbury ; and should 
they prove the success anticipated, this experiment may 
lead to the difficulties of transport throughout Rhodesia 
being greatly mitigated. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The shipments of coal last week were heavy, 
and prices have continued firm, the best descriptions 
making 11s. to 11s. 3d. per ton, while secondary qualities 
have brought 10s. 6d. to 10s. 9d. per ton. Household coal 
has also been in strong demand, and prices have shown a 
slightly upward tendency; No. 3 Rhondda large has 
made 11s. to 11s. 3d. per ton. There has been a good 
inquiry for patent fuel, but prices have shown little 
change. Last week’s imports of iron ore at Cardiff and 
Newport amounted to 27,000 tons, but stocks are not 
accumulating ; rubio has made 14s. 6d. to 14s. 9d. per ton. 
The manufactured iron and steel trades have continued 
active. 

Tredegar. — Arrangements have been completed for 
setting the Tredegar Iron and Steel Works going again. 
These arrangements include the re-starting a all the fur- 
naces and the importation of 3000 tons of iron ore weekly 
at the company’s wharf at Newport. A vacant yard and 
wharf, known as Latch’s Wharf, adjoining the present 
Tredegar Wharf on the Usk, will also be taken by the 
Tredegar Company. 


The ‘‘ Algerine” and the ‘ Phenix.”—The sloops 
Algerine and Pheenix, recently built and engined at 
Devonport, are to be commissioned on the 11th prox. for 
service on the China station. They will relieve the Swift 
and the Linnet, which have been on the station 13 years, 
and which are consequently obsolete, their principal guns 
being of the muzzle-loading type. They were built by 
the Thames Shipbuilding Company in 1881. 


The Swansea Valley.—The 4-ft. seam has been dis- 
covered at the Graigola Colliery, which is being rapidly 
developed. Of 47 tin mills eomprised in the Morriston 
group, 16 ig Hirt going last week. More activity is 
observable at Ystalyfera. 

Basingstoke and Alton Light Railway.—The Light Rail- 
ways Commission of the Board of Trade has arranged to 
hold its first local investigation and examination of wit- 
nesses at Basingstoke in reference to the contemplated 
light line of the London and South-Western Railway be- 
tween Basingstoke and Alton. 


Royal Yachts.—The Lords of the Admiralty have 
decided’ to build a new yacht for Her Majesty. The 
Victoria and Albert was built at Pembroke in 1855 at a 
cost of 136,441/., and 336,720/. has since been expended in 
keeping the vessel in a state of efficiency. The Osborne, 
also built at Pembroke, was completed in 1874 at a cost 
of 105,9197. She has been in commission for 22 years, 
during which 167,250. has been expended upon her. 


Lynton and Barnstaple Railway.—The Chelfham Via- 
duct, of eight arches, the main height of which is 70 ft., 
is now completed ; the structure, which is of Marland 
brick, ee from stone piers, presents a pleasing 
appearance. ‘The permanent way is laid to the viaduct, 
which is 44 miles from Barnstaple. July is now named 
as the probable time when the line will be opened. 
With the viaduct finished, communication will be available 
to the works beyond, which will now be pushed on 
rapidly. 

The Electric Light at Bristol.—The electrical committee 
of the Bristol Town Council has resolved to make a re- 
duction in the charges for energy supplied for motive 

wer and for heating. The accounts for the year ending 

scember 31, 1896, show that the number of Board of 
Trade units generated was 861,165; public lamps took 
167,231 unitsand private consumers 527 units, making 
a total of 650,758 units. The quantity used at the works 
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was 196,746 units, making 847,504 units accounted for, 
and leaving 13,661 units unaccounted for, The balance at 
the credit of revenue was 5790/. 11s. 2d. 








MISCELLANEA. 

Ir has been decided to extend the harbour of Malmé, 
Sweden, according to the plan of a German engineer, who 
gained first gs in the competition arranged for the 
purpose. The cost of the extension is calculated at 
1,800,000 kr., or about 100,0002. 


The number of accidents to working hands in Germany 
is, according to recent statistics (for 1895), steadily in- 
creasing. he number of deaths caused by accidents 
during work amounted to 6448, and there were disabled 
for life 1796 hands, whilst the number of temporarily dis- 
abled hands reached 41,052. The number of slighter 
casualties was 26,321. 


The traffic receipts for the week ending January 17 on 
33 of the principal lines of the United Kingdom amounted 
to 1,456, 033/., which was earned on 18,9514 miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,433,144/., with 18,863 miles open. 
There was thus an increase of 22,889/. in the receipts, and 
an increase of 884 in the mileage, 


The Burntisland Harbour Commissioners have just 
placed a contract with Sir John Jackson (who is at 
present carrying out the extensions at Methil Dock a few 
miles away) for considerable extensions of their dock 
system, including an outer breakwater with new deep 
lock, from designs which have been prepared by Messrs. 
Thomas Meik and Sons, civil engineers. The estimate for 
the works is a little under 300,0000. 


Of late years there have been discovered a considerable 
number of petroleum springs in Java, and new borings 
are constantly being made. The leading company, which 
was started some eight or nine years ago with a capital of 
350,000 gulden, has during the last four years paid in 
dividends respectively 15, 42, 60, and 62 per cent. The 
refineries at Saraboya and Samarang yield about 100,000 
barrels of petroleum per month. 


A steel rope supplied by Messrs. George Cradock and 
Co., Wakefield, was recently taken out of the Collins- 
street line of the Melbourne Tramway and Omnibus 
Company, Melbourne. This rope was put to work on 
December 8, 1895, and taken out December 10, 1896, 
equalling 52 weeks and four days, the speed being 10 miles 
per hour. The average of the last three previous ropes 
used upon this line—all by other makers—was 16 weeks 
and one-third of a day. All the ropes worked on the 
same line and under the same conditions. The length of 
the rope is between 17,000 ft. and 18,000 ft., and the size 
38 in. in circumference. 


In order to deposit copper on aluminium by electrolysis, 
M. Margot, in the Archives des Sciences, Physiques, et 
Industrielles, recommends the aluminium be first bath 
in a solution of an alkaline carbonate, then washed in 
running water, and immersed in a hot 5 per cent. solution 
of hydrochloric acid. A second washing in pure water 
should follow, and then the article should be immersed 
in a dilute and slightly acid solution of sulphate of 
copper, from which a slight deposit of the metal will take 
place. A third washing to remove all traces of chlorine 
1s then in order, after which the real deposit may be 
effected by electrolysis. 


A form of speaking-tube for use of steamers has recently 
been introduced by Messrs. Durham, Churchill, and Co., 
of 9, London-street, E.C., being the invention of Captain 
Rose. The peculiarity of the re lies in the fact that it 
is insulated from the body of the ship by a covering of 
waterproof textile material. This latter, being a very 
bad conductor of sound, enables long lengths of tube to 
be used without rendering the speech transmitted in- 
audible at the far end. The distance from the bridge to 
the engine-room on the P. and O. steamer India is over 
300 ft., yet even with the engines running it is ible 
to hear clearly in the engine-room, through the tube there 
fitted, orders given on the bridge. An electric call is 
fitted, as the ordinary whistle cannot be used for so long 
a length of pipe. 

A Parliamentary return has been issued showing that 
during the year 1895, the shortest and the longest periods 
occupied in the transport of Her Majesty’s North Ameri- 
can mails from the time of leaving the General Post Office, 
London, to the completion of delivery on board the 
steamers at Southampton, Queenstown, and Londonderry 
respectively, and from the landing of the mails at those 
ports to their receipt at the General Post Office, London, 
were as follows: Southampton, shortest time, outward 
mails, 1h. 50min. ; homeward mails, 1h. 56 min. ; longest 
time, outward, 23 h. 40 min. ; homeward, 7 h.13 min. 
Queenstown, shortest time, outward, 16 h. 15 min. ; home- 
ward, 14h, 34 min. ; longest time, outward, 43 h. ; home- 
ward, 27h, 9 min. Londonderry, shortest time, outward, 
15 h. 50 min. ; homeward, 18 h. 46 min. ; longest time, 
outward, 18 h.; homeward, 31 h. 34 min. No North 
American mails are despatched from Plymouth; and 
during the year in question only two arrived at that port. 
They occupied 5 h. 44 min. and 5 h. 50 min. respectively 
in transport to the General Post Office, London. 

An interesting lecture on ‘‘ Military Railways” was given 
at Simla some time back by Major J. A. lich RE. 
— author recommended the use of 2 ft. 6 in. gauge for 
these lines and 36 Ib. rails. With this gauge curves of as 
little as 75 ft. radius can be used, whilst ladtty saouny rolling 
stock may be adopted, as the wagon floors may easily be 
6 ft. wide, and will thus accommodate ponies. Fifty 
_— of this gauge are, it appears, already stored at 

Yoolwich, with a proportion of rolling stock. The 
Weight per mile of rails, fastenings, and sleepers of such 





a line is about 1104 tons, and the cost of the materials rather 
less than 6007. In_ respect to tools for repairing, break- 
downs, &c., Major Ferrier expresses a preference on rough 
work for screw rather than hydraulic jacks, as though the 
latter are capable of lifting heavy weights, they are more 
liable to get out of order, often in hot climates bursting 
their leathers. Thesolid bottle jack is preferred to those 
constructed with four separate pillars surrounding the 
screw, as these are liable to fail in the gun-metalsockets. 
White cordage is recommended, the tanned variety becom- 
ing uncertain in hot climates. 





CokE IN GERMANY.—Stocks of coke in Germany are 
becoming so reduced that the German Coke Syndicate is 
stated to have purchased 5000 tons of coke in England 
for shipment to Spain and Belgium. 





PERSONAL AND TRADE NotEs.—Messrs. Wheatley Kirk, 
Price, and Goulty, of London and Manchester, have just 
admitted Mr. Ernest Sherley-Price into partnership. The 
firm now consists of the following members: Mr. Henry 
Sherley-Price, Mr. W. R. Goulty, Mr. 8. Sherley-Price, 
and Mr. E. Sherley-Price. 


East LinconnsHirE Ligut Raitway.—The promoters 
of a proposed light railway from Saltfleetby to Grimsby 
have succeeded in inducing the inhabitants of the whole 
of the villages through which their line is to pass to 
adopt resolutions in favour of their scheme. They have 
also gained the consent of the Commissioners of Sewers 
and the Rural District Council, subject to certain con- 
ditions, which, it is said, they are ready and willing to 
accept. They have yet, however, to obtain the consent 
of the Lindsey County Council, who, it is feared, will 
—_ the scheme on the recommendation of a committee, 
which has passed a resolution to the effect that it con- 
siders the railway would be dangerous to both pedestrian 
and vehicular traffic. 
light railway at present in contemplation. If carried out 
it will have two branches. The estimated cost of con- 
struction is 36,937/. 14s., of which 18807. is set apart for 
dépéts and waiting-rooms, 1550/. for four bridges, 22207. 
for drains and culverts, 3065/. 14s, for contingencies, 
13002. for 13 acres of land, 1875/. for incidental expenses, 
2007. for a bridge-keeper’s house, and the remainder, 
24,847/., for the actual construction of the line. 








THE Royat Scuoon or Mines.—The 24th annual 
dinner of the Old Students of the Royal School of Mines 
was held on Tuesday, January 26, 1897, at the Criterion 
Restaurant, and was attended by over 120 Associates and 
others who have been connected with the school. The 
chair was taken by Mr. T. K. Rose, of the Royal Mint, 
an old Associate of the school, and he was fay ef 
Sir George G. Sykes, Bart., F.R.S., Captain W. de W. 
Abney, "CB. FRSA, Dr. H. Hicks, President of the 
Geological Society, Sir E indsor Richards, Pre- 
sident of the Institution of Mechanical Engineers, Pro- 
fessor W. C. Roberts-Austen, C.B., F.R.S., A.R.S.M., 
Professor C. Le Neve Foster, F.R.S., A.R.S.M., Pro- 
fessor Galloway, Professor H. Bauermann, A.R.S.M., 
Mr. B. H. Brough, A.R.S.M., Secretary of the Iron 
and Steel Institute, Professor A. W. Riicker, F.R.S., 
Professor W. A. Tilden, F.R.S., Professor J. Perry, 
F.R.S., Professor G. B. Howes, Professor W. P. Nig em 
F.R.S., A.R.C.S., Mr. H. G. Graves, A.R.S.M., hono- 
rary secretary of the Dinner Committee, and many others. 
The Chairman, in proposing prosperity to the mining and 
metallurgical industries, refe to the great advances 
in gold production, the influence of the cyanide process, 
an then referred to recent investigations on the inner 
nature of metals, The recently published register of the 
old students was also mentioned as an event of the year. 

THE INSTITUTION OF JUNIOR ENGINEKERS.—On Satur- 
day last the twelfth anniversary dinner of the Institution 
of Junior Engineers was held at the Westminster Palace 
Hotel, Mr. Alexander R. Binnie, M. Inst. C.E., Presi- 
dent, in the chair, supported by Sir Henry Mance, 
Pres. Inst. E.E., Sir G. Harris, Mr. H. B. Vorley, 
chairman of the Institution, Mr. E. Goulding, M.P., 
Commander Wells, R.N., Chief of the Metropolitan 
Fire Brigade, Dr. Armstrong, Professor Barr, Mr. B. E. 
D. Kilburn, und other gentlemen. There was a good at- 
tendance of members and their friends, to the number of 
86. After the usual loyal and customary toasts had been 
honoured, that of ‘‘Greater Britain” was pro’ by Sir 
Henry Mance, C.I.E., who spoke of the development 
of railways, telegraphs, and submarine cables that had 
taken place in India during the last few years. This, he 
said, was due to the engineer, who had also done so much 
to advance federation and increase the kinship of nations. 
Sir G. Harris, in acknowledging this toast, pointed out 
the great advantages to be gained by young engineers 
going abroad and gaining practical experience, thus en- 
abling them to employ their time more profitably than 
they could by remaining in offices in England. Mr. B. H. 
Joy pro the toast of ‘‘The Honorary Members of the 
Institution,” which was responded to by Professor Barr, 
who said that in order to be present he had given up the 
James Watt anniversary dinner, which was being held 
in Glasgow at the same time. Commander Wells pro- 
posed the toast of ‘‘ The Institution of Junior Engineers,” 
and invited its members to pay a visit to the headquarters 
of the Metropolitan Fire Brigade at Southwark. This 
toast was acknowledged b r. H. B. Vorley, A. Inst. 
E.E., Chairman of Council, who accepted, on behalf of 
the Institution, Commander Wells’ invitation. The 
Society has now a membership of 500, and shows every 
indication of wing and becoming a very successful 
institution miler’ the able and energetic secretaryship of 
Mr. Walter T. Dunn, whose address is 47, Fentiman- 
road, S.W, 


The line proposed is the largest | 2500 h 





LAUNCHES AND TRIAL TRIPS. 

THE new steamer Milwaukee, just completed by Messrs. 
C. S. Swan and Hunter, Limited, of Wallsend-on-Tyne, 
for Messrs. Elder, Dempster, and Co., of Liverpool, pro- 
ceeded to sea for her trial trip on the 16th inst. This 
vessel is the largest cargo steamer ever built in England. 
She is for carrying general cargoes across the Atlantic, as 
well as live stock. The dimensions of the Milwaukee are 
484 ft. length and 56 ft. beam, with a moulded depth of 
42 ft. 3 in. The Milwaukee will carry a measurement 
cargo of upwards of 18,000 tons, in addition to about 700 
tons of permanent bunker capacity, whilst her deadweight 
cargo is upwards of 11,600 tons. There are 12 powerful 
steam winches and derrick posts standing at the hatch 
sides, which posts are used also for ventilating the holds. 
The propelling machinery has been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
and consists of a set of triple-expansion engines of the 
latest type, with cylinders 28 in., 46 in., and 75 in. 
in diameter by 54 in. stroke, with three large steel boilers 
working at 180 Ib. pressure, and fitted with Howden’s 
system of forced draught. The Milwaukee at the time of 
her trial trip was in light trim, having on board about 
1800 tons of bunkers and 2500 tons of water ballast, and 
during the speed trials developed about, 3500 indicated 
horse-power, and attained an average speed of 12 knots. 


The ee which has been built to the order 
of the Castle Mail Packets Company, went on her trial 
runs on the Clyde on the 19th inst. The result was very 
satisfactory, a speed of 134 knots being developed. The 
Dunolly Castle was launched from the yard of Messrs. 
Barclay, Curle, and Co., Whiteinch, in the beginning of 
November. Her length is 382 ft., breadth, 46 ft. 3 in. ; 
depth, 30 ft.; and her gross tonnage is 4167. She has 
three single-ended boilers of large dimensions fitted for 
a working pressure of 180 lb., and expected to develop 
orse-power. The engines have cylinders measuring 
264 in., 44 in., and 70 in. in diameter respectively, the 
stroke being 48 in. The steamer has been built as an 
extra boat for Messrs. Currie’s South African service, 
being intended to carr s not only to the Cape, but 
also to Madagascar and the Mauritius without tranship- 
ment. There is accommodation for 120 third-class pas- 
sengers in state-rooms in the poop and after between- 
danke, 30 first-class ngers in deck cabins amidshi 
and between 400 and 500 emigrants in open berths in the 
*tween-decks. The cargo hatches are of specially large 
size, and the derricks are capable of mgt, the heavy 
weights which are met with in dealing with boilers and 
mining machinery. 





A further addition to the fleet of merchant steamers 
being built for the Nippon Yusen Kaisha, of Tokio, 
Japan, was launched on the 20th inst. from the yard of 
Messrs. Napier, Shanks, and Bell, at Yoker. This vessel, 
which is named the Kawachi Maru, is similar to others 
which have been recently launched on the Clyde, and at 
Belfast, being 445 ft. keel and forerake, and 49 ft. beam, 
with a gross tonnage of about 6000 tons. She will carry 
a large deadweight, having at the same time accommo- 
dation for a lerpe number of passengers. The engines— 
twin-screw—and boilers, of 200 lb. pressure, will be sup- 


plied by Messrs. Dunsmuir and Jackson, of Govan. 





Messrs. Fleming and Ferguson, Limited, shipbuilders 
and engineers, Paisley, launched, on the 20th inst., a 

werful bucket-ladder dredger, built to the order of the 
” wich Dock Commissioners. The vessel is constructed 
of Siemens-Martin steel, with cast-steel gearing. The 
dimensions of the vessel are 116 ft. by 25 ft. by 9 ft., and 
she will be capable of raising 350 tons of material per hour 
from a depth of 30 ft. This dredger has been designed to 
cut in front, which enables it to cut its own flotation 
through banks and shoals, and work close up to quay 
walls, &e. 





The twin-screw steamer Connemara, built by Messrs. 
William Denny and Brothers for the London and North- 
Western.Railway Company’s service between Holyhead 
and Greenore, went one official trial trip on the 20th 
inst. As a result of an exhaustive trial on the measured 
mile, the mean speed obtained was 18.8 knots, the gua- 
rantee being 174 knots on service. The Connemara is a 
sister ship to the Rosstrevor, delivered to the owners by 
the same builders about 18 months ago, and which has se 
successfully performed the service between England and 
Ireland. The builders have at present on hand a fast 
twin-screw passenger and mail steamer for the same com- 
pany’s service between Holyhead and Dublin. This 
vessel is considerably over 300 ft. in length, and has a 
high guaranteed rate of speed 





Tue BELLEVILLE Borters.—In the House of Commons 
on Tuesday, Mr. W. Allan (Gateshead) asked the Secre- 
tray to the Admiralty what was the total amount of 
royalty paid for the use of Belleville boilers in Her 

jesty’s ships Powerful and Terrible ; to whom was the 
money paid; and, have the contractors for these ships 
handed in a bill for extras due to alterations made after 
the contracts were signed ; if so, what were the respective 
amounts? Mr. Macartney replied: ‘‘The total amount 
of royalty due to Messrs. Delaunay, Belleville, and Co., 
the owners of the patents, amounts to 5250/. for each ship, 
of which 43832. (including 832. for drawings) has been paid 
to this firm for each ship to the present date. Certain 
extra works and alterations outside the original contracts 
have been undertaken by the contractors, and, in accord- 
ance with the terms of the contracts and the usual practice, 
the cost of these items has been agreed upon and approved 
by the Admiralty. I am not prepared to state the 
amounts so paid,” 
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ALUMINIUM-BRONZE SEAMLESS TUBING. 


(For Description, see Page 136.) 
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PNEUMATIC GRAIN ELEy; 
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(For Description} see 
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=LEVATOR ON THE DANUBE. 


_C.E., gy) THE EAST FERRY-ROAD ENGINEERING WORKS COMPANY, LIMITED, LONDON. 


Description} see Page 151.) 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Tuesday, February 2, at 
8 p.m. Paper to be further discussed: “The Diversion of the 
Periyar,” by Colonel J. Pennycuick, C.S.I., R.E. ; and, time_per- 
mitting, paper to be read: ‘Cold Storage at the London and 
India ks,” by Mr. H. F. Donaldson, M. Inst. C.E. At this 
meeting the monthly ballot for members will be taken.—Students’ 
meeting, Friday, January 29, at 8 p.m. Paper to be read: “ An 
Experimental Investigation of the Efficiency of a Pelton Water- 
wheel,” by Mr. S. Henry Barraclough, B.E., Stud. Inst. C.E. © Dr. 
Alexander B. W. Kennedy, F.R.S. (Member of Council), will take 
the chair.—Students’ visit, Thursday, February 4, at 2 p.m., to 
the Scientific Instrument Manufactory of Messrs. Elliott Brothers. 
(Assembly at the Factory, 101, St. Martin’s-lane, W.C.) 

Society OF ENGINEERS. — Ordinary meeting on Monday, Feb- 
ruary 1, at the Royal United Service Institution, Whitehall, at 
7.30 p.m. The President for the year 1897, Mr. George Maxwell 
Lawford, will deliver his inaugural address. 

GEOLOGISTS’. AssociaTION, Lonpon.—Friday, February 5, at 
7.30 p.m., the annual general meeting of the Association at 
University College, Gower-street, W.C., when the annual report 
of the Council will be read, and the accounts for the year ending 
December 31, 1896, will be presented. After which the President 
will read his annual address, entitled: ‘‘ The Evidence for the 
Presence of Man in the Tertiary Period.” 

INSTITUTION OF MECHANICAL ENGINEERS.—The fiftieth annual 
general meeting will be held on Thursday evening, February 4, 
and Friday evening, February 5, at 25, Great George-street, West- 
minster, at 7.30 pm. The ee papers will be read and dis- 
cussed :- ‘‘ Fourth Report to the Alloys Research Committee,” by 
Professor W. C. Roberts-Austen, C.B., F.R.S. (Thursday). ‘ Par- 
tially Immersed Screw Propellers for Canal Boats; and the In- 
fluence of Section of Waterway,” by Mr. Henry Barcroft (Friday). 
** Mechanical Propulsion on Canals,” by Mr. Leslie S. Robinson 
(Friday). 

Roya INSTITUTION OF GREAT BRITAIN.—On Tuesday, February 2, 
Professor A. D. Waller, M.D., F.R.S., on “‘ Animal Electricity ” 
(Lecture III.). On Thursday, February 4, Professor Henry A. 
Miers, M.A., F.R.S,, on ‘‘ Some Secrets of Crystals ” (Lecture III.). 

THE INSTITUTION OF JUNIOR ENGINEERS.—Tuesday, February 2, 
at 8 p.m., at the Westminster Palace Hotel. First lecture of 
course of six on ‘“‘ Dynamo Design, Construction, and Working,” 
by Mr. F. A. Nixon. 

Society or ARTS.—Monday, February 1, at 8 p.m. Cantor Lec- 
tures, ‘‘ Material and Design in Pottery,” vy Mr. William Burton, 
F.C.S. Four Lectures. Lecture III., Stonewares.—Tuesday, Febru- 
ary2,at8p.m. Foreign and Colonial Section. ‘‘ The Progress of 
the British Colonial Empire during the Past Sixty Years of Her 
= Reign,” by the Right Hon. Sir Charles W. Dilke, Bart., 
M.P. The Earl of Jersey, G.C.M.G., will preside.—Wednesday, 
February 3, at 8 p.m. Eighth ordinary meeting. ‘‘The Recom- 
mendations of the Recess Committee for the Development of 
Ireland’s Industrial Resources,” by the Right Hon. Horace 
Plunkett, M.P. (Chairman of the Recess Committee). The Right 
Hon. James Bryce, D.C.L., M.P., will preside.—Thursday, Feb- 
ruary 4, at 8 p.m. Howard Lectures. ‘‘The Mechanical Pro- 
duction of Cold,” by Professor James A. Ewing, M.A., F.RB.S. 
Six Lectures. Lecture II. 
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LABOUR ON GOVERNMENT WORK. 

It would almost seem as if the labour organiser 
regarded the opening of a new session of Parlia- 
ment as incomplete, without some vigorous appeal 
to the Government departments to remedy some 
grievance, real or imaginary. There is in this 
a somewhat close analogy with the perennial 
Irish question, and a suggestion also that the end 
is the same—the attainment of popularity or self- 
advertisement, if not also of power. The labour 
question this year is the old one of the fair wage, 
but the interpretation has been extended, and 
some new points are raised which cannot go un- 
heeded. We have always suspected that the trade 
union conception of a ‘‘ fair wage ” was a rate of re- 
muneration determined by the leaders, irrespective of 
the fact that the great majority of workers in most 
districts are not unionists ; but this year this has 
been stated in almost as many words. Now the 
real purport of the fair wage resolution, of the 
House of Commons was to obviate the inhuman 
sweating system, and there can be no question that, 
so far as British Government labour is concerned, 
this has been fully realised, so that to talk of such 
companies as Maudslays, Humphrys, Tennant, and 
Penn, failing to meet the House of Commons con- 
dition is absurd. But even the Government are 
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3| Commons decision, have the Government accept as 
56| standard wage, the rate paid by some jobbing 


mechanic, which may be regarded by the union as 
the ‘‘ wage of their district.” The Government 
works employ a preponderating majority of the men 


s9| of the district, and therefore should determine the 


wage, but the trade union organiser has no status 
within the works, and they seek to obtain it. 





Mr. Hanbury received the deputation who waited 
upon him as reported in our ‘‘ Industrial Notes” as 
a politician rather than an economist, and thus 
leaned towards the popular view. It is a way the 
politician has, and it is often unfortunate, especially 
where there is a lack of diplomatic finesse. The 
Secretary of the Treasury said he should adhere to 
the principle he had always advocated, that the 
Government should be a model employer of 
labour. So did Mr. Goschen when appealed to next 
day ; but he went further, and gave a definition of 
the type. And therein consists the great difference. 
A model employer is not a philanthropist; he must 
run his establishment on commercial principles, 
for he has a duty to society which is as great as 
that to the worker, because the former is inclusive 
of the latter. And this, we are glad to know, is 
more and more dominating the public departments. 
That was the aim when Sir William Anderson was 
appointed to Woolwich in preference to executive 
ofticers of the service, and also when a Director of 
Dockyards was placed over all the shipbuilding or 
repairing works of the Admiralty. Mr. James 
Williamson, the present holder of the latter 
responsible position, was chosen for his large 
experience of practice in private works, as well as 
for his knowledge of shipbuilding. , This former 
experience has enabled him to cope with the pre- 
tensions of the trade union organiser, which have 
been very clamant in recent years. As a result of 
this commercial spirit, the costs of ships are care- 
fully kept and compared with contract work, and 
not to the disadvantage of the Dockyards. No 
other principle is consistent with efticient govern- 
ment, for a department as a model employer of 
labour has a duty to guard the public money, as 
well as to give a fair wage to the worker. 

As to the general question of the importation of 
goods on which there is the risk of sweated labour 
being expended, Mr. Hanbury, with the skill of 
the politician, held up his Bavarian penci}, but he 
might, if he chose, have invited some of his inter- 
viewers to display, say, their Swiss watch instead. 
What is improper in a Government. cannot be fair 
for the individual, for is not the nation an aggre- 
gation of individuals? Moreover, as a free-trade 
country, it is incumbent upon us to purchase in the 
best markets of the world, and it would be ridicu- 
lous to assume that we can dictate the terms of em- 
ployment in a foreign State. The federation of the 
trade unions of the world, so devoutly wished for, 
if not proclaimed, will work the cure, and in this 
direction the labour organisations here have a 
certain and legitimate power.. But after all cheap 
labour does not mean cheap production. The 
lesson of development has taught that. Costly 
labour insures every mechanical efficiency, and is 
thus utilised to the full advantage with machines 
affording the maximum output, thus lessening the 
cost of production, but trade unions by their own 
dictates nullify this advantage afforded them by the 
capitalist. They refuse, for example, toallow a man 
to attend two machines, although it were quite pos- 
sible, and they also resent the use of the intelli- 
gent labourer for a similar purpose, so that work 
which he might do is given in some cases to the 
less efficiently equipped foreign manufacturer. The 
extra work o Foe aes the lower prices, possibly 
would compensate for the men temporarily displaced 
by this rearrangement, but that is only an incidental 

int. The old question of the ‘‘fair wage,” it seems, 
is to be discussed by a Parliamentary Committee 
which will fall to be reappointed again, so that we 
may depart from this matter and enter upon a con- 
sideration of the trade union attitude towards 
Dockyard labour. ; 

Hitherto the Dockyard men have been left to 
fight their case through their Parliamentary repre- 
sentative, who was often chosen not so much for 
his knowledge of general policy, as for his special 
qualifications to plead, say, fora 10 minutes’ allow- 
ance per day, during which the sedate Government 
worker might wash his face and hands before going 
for his food. .They have got this and. all other 
reasonable concessions, and now the trade unionist 
would like to bring the workers into line. We shall 
be able presently to give the reader some data on 
which to decide whether this would be a process 
of levelling up or down. The deputation which 
waited upon the First Lord of the Admiralty was 
essentially representative of trade unions, and dealt 
with questions affecting not only the Government 
and its servants, but the question of contractors and 
the assignment of work to one branch of labour, 
which it was held ought to be given to another. 
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Mr. Goschen was accompanied by the Financial 
secretary and those officials of the department con- 
cerned—Mr. Jaines Williamson, the Director of 
Dockyards ; Mr. Gwyn, Director of Contracts; and 
the First Lord’s private secretary, Mr. W. Graham- 
Greene. The general tone of the argument used, 
it may at once be said, made it clear that trade- 
union wages, principles, and methods of working, 
alone would satisfy the self-appointed advocates of 
the Dockyard employé. 

Mr. Goschen is to be felicitated on his reply, 
especially as the arguments were based on the fair 
wage resolution of 1891, and he referred the 
members to the Committee which would soon again 
be reappointed. In dealing with the complaints 
preferred against the three eminent London engi- 
neering firms to which we have already referred, 
the First Lord at once burst the bubble. The 
firms in question are paying to pattern-makers 38s. 
against 40s., a difference of 2s. below what the 
deputation deemed to be fair remuneration, which 
was open to question. It can scarcely be said, 
moreover, that 38s. is a sweater’s wage within the 
meaning of the House of Commons resolution. 
That resolution, added Mr. Goschen, to the dismay 
of the deputation, did not set up a trade union rate 
as being the standard, so that it would be absurd 
to contend that because of such slight difference 
from an arbitrarily fixed minimum in the wages 
paid by eminent firms, their services were to be 
lost to the nation by their being struck off the 
Admiralty list of contractors. There will be 
unanimous agreement with this view, and one 
cannot help contrasting it with the indecision and 
opportunism of Mr. Hanbury at the Treasury. 

It is not surprising that the First Lord should 
have been equally incisive in his treatment of the 
argument that rearrangement was necessary because 
of the inferior workmanship put into ships at 
H.M. Dockyards. It is a threadbare expedient in 
a weak case to abuse the other side. The argument 
reflects on the fellow-workman of the unionists ; 
but that is a matter of indifference when 
a case is being fought. However, it was easily 
proved false. Mr. Goschen had reason for his 
faith in the skill of the Dockyard employés, for 
it has drawn forth encomiums from experienced 
foreign critics. Moreover, the responsible profes- 
sional directors at the Admiralty were most careful to 
see that the work in the Dockyards was as efficiently 
done—if possible more so—than in private dock- 
yards. The deputation on this point, also, doubtless 
realised that their game of bluff had miserably failed. 

But it is well to go still further, and inquire as 
to the merits and demerits of the contention for 
trades union principles in the Dockyards ; and first 
we would direct attention to the wide and reaching 
effect of the change. Any one who has made him- 
self familiar with Dockyard practice knows that it 
differs materially from that in private yards. For 
instance, all the furnace work connected with the 
building of the hulls of ships is done in the Dock- 
yards by blacksmiths. The work connected with 
marking, punching, shearing, plating, and fitting 
together the component parts of the hull, is all 
done .by shipwrights, assisted by skilled labourers. 
Now in a private yard this class of work is executed 
by men known as iron ship builders and boiler- 
makers assisted by helpers, which is another term 
for skilled labourers. In the Dockyards such work 
as drilling, riveting, and iron caulking is done by 
skilled labourers ; whereas in a private work the 
drilling is done by skilled labourers trained ,to the 
work ; the riveting by men trained from appren- 
tices, rivet heaters, and holders up, who become 
what is known as riveters ; and the iron caulking 
by boys trained specially to the work under the 
name of apprentices. These ‘‘apprentices” in the 
private works are not, however, indentured, and 
the term of their apprenticeship varies from four 
to five years. 

The system prevailing in the Royal Dockyards 
will thus be seen to vary considerably from that 
common in private yards under the trade union in- 
fluences, and the illustrations given apply with 
more or less force to numerous other trades where 
corresponding differences apply. The demarca- 
tion of work gradually grew out of the transition 
period, dating from fully 35 years ago, with the 
building of the first ironclad, the Achilles at 
Chatham. Mr. Goschen was asked to wantonly 
pull down this arrangement evolved out of 
a 35 years’ experience at the dictation of a 
group of garrulous agitators, whose only grievance 
was the difference between “helper” and ‘‘la- 


bourer,” and whose only justification was the impos- 
ing fact of the force behind them which would 
tacitly become unionist voters. Mr. Goschen, 
however, is an Imperialist and not a mere politician, 
a statesman with the moral courage of his con- 
victions, and freely expressed himself against cast- 
ing adrift men who have been trained carefully and 
have done well, simply to advance the interests of 
trade unionists. In the adoption of this policy Mr. 
Goschen was shrewdly advised, for it is clear that 
had he been weak enough to yield one jot or tittle, 
his troubles would but have begun. 

The trade unionists presented a united front ; 
they were overflowing with solicitude the one for 
the other, but there were the family skeletons lost 
to view, though vivid to memory. The Admiralty 
have heard, in a casual way, of disputes as to de- 
marcation of work and their baneful results, 
when the employer is, in the fullest sense of 
the term, between the devil and the deep sea. 
Those disputes are only temporarily patched ; that 
is all that can be said of most trade-union decisions, 
for one or other member of the family delights in ex- 
hibiting the skeleton in the cupboard when every- 
thing seems to be too pleasant. There is simmer- 
ing still the dispute between the shipwrights and 
joiners, and between the engineers and_boiler- 
makers, and it were indeed a pleasant prospect for 
the professional trades unionist to get the imme- 
diate and radical readjustment of trades in the 
Dockyards, with their 24,000 workers. Moreover, it 
would be fatal to Imperial defence to have the con- 
tinuity of our work in the Dockyards at the mercy 
of trade unionists. It might be possible to make a 
strike at a crucial time, treason against the State ; 
but prevention is better than cure, and we are 
satisfied that the men can look after their own 
‘* fair wage.” 

Of course this was brought up by the deputation, 
and it was just as well, for it enables the case against 
unionist interference to be made complete. No 
evidence was forthcoming, but few trade unionists 
consider it necessary to support their assertions ; 
no Sir Oracle does. We happen to have by us the 
relative average wages paid per hour by many firms 
on the Admiralty list in 1895. They comprise Clyde, 
Tyne, Barrow, Birkenhead, and Hull workers, and 
it is instructive to compare these with the wages 
paid to hired men of the same status in the Dock- 
yard : 


—— Firms. ee. 
per hour. per hour. 
Shipwrights... nearly 8d. 84d. 
Joiners foe 74d. 75d. 
Caulkers 77d. A 
Riggers es a 63d. 63d. 
Plumbers, _ braziers, 


and tinworkers .., nearly 8d. nearly 8d. 


The wages in private yards fluctuate ; for the 
present they may be a trifle higher than the above ; 
but the Dockyard wage is constant, and the above 
rates were fixed as the mean between the highest 
and lowest rates paid in private yards during a 
period of six years; so that the Government 
workers have not, as was suggested by the deputa- 
tion, any reasonable grounds for complaining that 
they are relatively underpaid, especially when 
it is borne in mind that the remuneration 
indicated is exclusive of the many privileges 
and advantages enjoyed by the hired Dockyard 
men, whose wages are given above. They may be 
transferred from the hired to the establishment list, 
whereby they would have the prospect of earning 
an old-age pension ; as hired men they earn gra- 
tuities on retirement, according to their length of 
service ; they have four days’ holidays per annum 
without stoppage of pay ; practically constant em- 
ployment, half pay when injured on duty, and 
many other advantages which have a certain money 
value in addition to wages, and this the trade 
unionist conveniently forgets. Again, both hired 
and establishment men are eligible to compete for 
positions of trust—leading men, inspectors, foremen, 
and, in certain cases, where exceptional merit or 
zeal are displayed, the highest positions in the 
Admiralty are open to them. 

Under all these circumstances one is forced to 
inquire whether the Dockyard worker has given 
the trade union any mandate for the position they 
have taken up. None was suggested to Mr. 
Goschen, and we believe none exists. It is well 
known that the Dockyard employés value their 
association withthe Navy, and they are fully sensible 
of the advantages which they enjoy and might lose 
by the levelling process which is so ardently advo- 








cated by the trade union organiser. There is 





never any difficulty in securing workers ; and if 
little disputes do arise, they are settled without 
outside interference. The Director of Dockyards 
has, indeed, been specially successful in this 
matter, so that the present agitation from without 
seems as unauthorised as it is unjustified. That, 
we know, is no reason against interference, for the 
agitator is a law unto himself; but the citizen will 
prefer that in the hour of peril our interests should 
be in the hands of the Admiralty rather than in 
those of the self-seeking sower of sedition. 








GERMAN TRADE COMPETITION. 

Tue German Emperor a few months ago asked an 
English engineer what appeared to him the most 
notable thing he had seen in a journey through the 
empire. The engineer thought for a moment, and 
replied, ‘‘ The thing that has struck me most has 
been the large number of new factory chimneys in 
Germany.” We are realising in England what those 
new chimneys mean ; the tale is told in the annual 
returns of the Board of Trade. The remarks made 
on Tuesday last by Sir Gabriel Stokes at the dinner 
of Old Students of the Royal School of Mines bring 
into further prominence the question of German 
trade competition in our old preserves. It isa sub- 
ject about which we have heard a good deal of late, 
more especially within the last few months, It was 
the Merchandise Marks Act which first opened the 
eyes of the British public to the way in which Ger- 
man competition was pressing us hard, and how 
thousands of things which had always been supposed 
to have been made at home were being imported 
from abroad, Germany chiefly. It also revealed to 
many of our foreign customers the fact that Great 
Britain was largely acting the part of middleman, 
instead of being, as was supposed, the manufacturer ; 
and a number of our friends concluded they would 
go directly to the place of origin for the goods, and 
thus save an intermediate charge. It was a proceed- 
ing which naturally deprived certain British factors 
of a profit on such transactions, and for this reason 
the Act has been pretty roundly abused. We are by 
no means certain the abuse is justified, for it is 
quite evident that the cat would have been out of 
the bag sooner or later, and for British manufac- 
turing trade, the sooner the better. We cannot 
afford to sacrifice our factories, with the thousands 
of people they employ, for the sake of enriching a 
few merchants and factors in London and other 
big cities. That is the broad view of the question, 
bnt there may have been some things we could not 
hope to manufacture in this country as advan- 
tageously as they are made abroad. In that case 
the factor’s profits were naturally to the good, and 
it isa pity they should have been disturbed ; but 
if many articles come within this category, it isa 
bad thing for British trade. We do not think, | 
however, the supposition holds good. We believe 
that German competition has been so successful, as 
it undoubtedly has of late, for reasons which are 
within the power of the nation to prevent, either by 
legislative enactmentor by the initiative of the people. 
The latter is the chief factor; the former must 
necessarily play a comparatively unimportant part. 

The question how far German competition 
menaces our fair share of the world’s commerce is, 
naturally, a very difficult one to answer, and at 
best our highest authorities can offer no more than 
a vague forecast which will be founded on such 
statistics as may be available, and their knowledge 
of the economic conditions, character, and ten- 
dencies of both peoples. The question may be 
asked, What is our ‘fair’ share of the world’s 
manufacturing industry ? and in answering it there 
is nearly sure to be a wide diversity of opinion 
between ourselves and our competitors. Although 
we cannot expect the virtual monopoly we once 
held ; yet we might, in equity, advance some claim 
on the score of initial development and prior occu- 
pation of the industrial kingdom ; a sort of founder’s 
share, as it were. Perhaps, however, the just pro- 
portion we should hold would be that which would 
enable us to support ourselves in reasonable 
comfort ; and our share, therefore, must neces- 
sarily be greater than would fall to the lot of 
other nations less crowded than we are. These 
speculations, however, have very little practical 
bearing, for we may be sure that each country will 
seize as much of the world’s trade as may come 
within its reach, for the individualism of nations 
is very strong, and is adorned by the exalted 
description of patriotism. 

Under the stress of this healthy international 
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competition of the present day, it is to be hoped 
that the English manufacturing community of all 
ranks will bestir itself and take a somewhat different 
view to that which was sufficient before other 
nations had started ‘‘keeping shop,” to use Huxley’s 
expressive term. How needful this is was very 
forcibly brought forward recently by Lord Masham, 
and we cannot do better than quote some of the 
figures he gathers from the official returns. Taking 
the period of 15 years covered by the forty-third 
Board of Trade Statistical Abstract, it will be found 
that in 1881 the total value of British and Irish 
produce exported from the United Kingdom to 
other countries, not British possessions, was 
154,658,083/., whilst in 1895 the corresponding 
total was 155,888,4921. That gives a little more 
than a million increase, which, though not of itself 
of large importance, is an advance ‘not to be 
despised, considering the altered conditions of trade. 
If, however, we take a wider view, the figures are 
less satisfactory. We find that for five years out 
of the 15 the total for 1895 was exceeded ; in 1890 
very largely so, the foreign exports then being 
176,160, 202/., whilst bothin 1882and 1883 the figures 
were higherthan during thelast yearrecorded. Lord 
Masham carries the comparison further back in point 
of time, andincludesthe period 1870-80, when hefinds 
that our average exports to foreign countries during 
those 11 years amounted to nearly a million and a 
half more than the 15 years which followed them. 
The figures of German exports bear altogether a 
different complexion. Twenty-five years ago they 
were set down at 116,000,000/. per annum in value, 
from which total they increased, as an average of 
the five years 1890-94, to about 155,000,000/.; so 
that whilst Germany has gained 39 millions in 
catching us up, we have been going back to meet 
her during the last quarter of a century. 

Fortunately for us, we have possessions abroad, 
the figures for which are not included in the above 
totals. In 1881 our various dependencies purchased 
from us goods to the value of 79,364,5951.; by 1895 
the total had gone back to 70,001,524/., which is 
discouraging, but what makes it worse:is that it is 
less than any previous year of the fifteen. Our 
largest trade with our colonies during the period 
was done in 1890, when we sent them goods to the 
value of 87,370,383. As this was also the biggest 
year for foreign exports, the grand total naturally 
tops that of any other of the 15 years, amounting 
as it did to 263,530,585/. During the last four years 
of the period, viz., 1892-5, our exports to the 
colonies were lower for each year respectively than 
they had been since 1880. 

We do not wish to overburden our readers with 
statistics, and, indeed, the German figures under 
this head are not quite fairly comparable with our 
own, but it may be said that for nearly all foreign 
countries that seriously compete with us abroad, 
the figures point in a direction reverse to encourag- 
ing in a most startling degree, and even in our own 
colonies, the strongholds of our export trade, our 
foreign competitors are more than creeping up. 
Sir Alfred Hickman recently stated that the ex- 
ports of iron and steel from Germany and Belgium 
to British India had increased no less than 700 per 
cent. during the last 10 years. This we could afford 
to regard with greater equanimity, for their begin- 
ning was comparatively small, were it not that our 
own exports to our great Eastern dependency had 
fallen off 34 per cent. during the same period of 
time. Without unduly labouring this point of a 
particular industry, although it is one that most 
nearly affects our readers, and which illustrates 
very aptly the general tendency of trade, we may, 
therefore, add that, whilst the production of pig 
iron in Great Britain was approximately the same 
in 1893 as it was in 1871, and almost two million 
tons less than in 1882, the German production 
rose from, roughly, 1} million tons in 1871 to 
nearly 3§ million tons in 1882, which was increased 
to nearly 4} million tons in 1893, and from that 
again to nearly 5$ million tons in 1895. If we 
take the figures as to iron and steel exported, we 
find the same thing. In most of the markets of 
Europe we have had to resign our predominance in 
favour of Germany. In 1887 we exported 4,143,028 
tons of iron and steel, not including machinery. 
Inthe same year Germany exported 1,260,000 tons, 
and, in 1894, 1,439,000 tons, whilst the British 
exports in 1894 were 2,649,998 tons, and in 1895 
not much more. In fact, during the last 18 years, 
whilst the British exports have fluctuated to an 
enormous extent. The German figures show an 
almost continuous gain, and a superiority for us of 


over three million tons in 1882 is reduced to about a 
million tons in 1895, when our exports in iron and 
steel were 2,835,541 tons, or less than they were in 
any year for the period of 15 years shown by the 
latest official abstract, if we except the years 1892 
and 1894 ; in fact, the last four years are all under 
three million tons, whilst the previous 11 years are 
all above the three millions and five of them were 
well beyond the four millions. 

Other manufacturing industries could be quoted 
showing how our exports have fallen off of late 
years, whilst those of our competitors have 
advanced. The chemical trade in some branches is 
a notable example, and in other directions we find 
German goods supplanting those of British origin, 
even in fields we first exploited, and where we 
appeared all but invincible not very far back. 
Cement may be taken as an instance. During the 
period 1887-92 our exports averaged over a million 
yearly, having crept up to that figure from over 
three-quarters of a million in 1881. For the 
year 1895 the total exported under this head 
was valued at only 641,5511., the decrease having 
been rapid and constant during the last five years 
included in the returns. It is worthy of note that 
in 1882 there was not a single Portland cement 
factory in Bavaria, but now at one works alone 300 
hands are employed and about 5000 tons of cement 
produced annually. With coal so near, and Med- 
way or Medina mud and chalk in such close juxta- 
position, one would have thought our cement trade 
at least was safe. Cotton manufactures fell from 
nearly 66 millions in 1881 to not quite 54} millions 
in 1895, the latter being the lowest total during the 
whole 15 years. Cotton yarns fell from over 13 
millions in the former year to about 9} millions in 
1895. Over the same period haberdashery fell 
from over four millions to 1} millions, hardware 
and cutlery from 3,880,000/. to 1,856,000I., and 
silk manufactures have gone down about a million. 
There have, of course, been some advances to set 
off against these wastages ; but, as is indicated by 
the totals of exports formerly quoted, the export 
figures are against us as a whole. 

The causes for this coming back in the industrial 
race of nations are extremely difficult to define ; and 
to treat the matter adequately requires a lengthy 
discussion of the most involved and disputable 
branches of political economy and economic science. 
In cases where natural conditions are hopelessly 
against us we may wisely abandon the struggle with- 
out an effort, and turn our energies to more hopeful 
fields. That, baldly expressed, appears a truism, 
but it requires stating in view of the politicians 
and others who clamour for protection for all 
manner of industries which at best must be exotics. 
These branches of manufacturing activity are, how- 
ever, few, and it is, therefore, either our own short- 
comings, or the fiscal policies of our customers and 
trade rivals, which keep us from occupying our fair 
share of the world’s trade. With regard to our 
neighbours’ laws it is not profitable to say much, 
for we can do little to alter them. The fruitful 
field of inquiry is how far we fall short ourselves. 

The personnel of the manufacturing community 
is roughly divided into two parts, employers and 
employed ; the latter, of course, vastly over- 
shadowing the other in numbers and voting power. 
The employed may again be roughly subdivided 
into two classes, the brain workers and hand 
labourers. The latter stand in a distinct category, 
with their own distinct organisations, habits, and 
ways of thought. Since these two broad distinc- 
tions, known generally as ‘‘ capital and labour,” 
have been created by the factory system of the 
present century, there have been many struggles 
for a larger share in the division of the increment 
of prosperity, by no means unearned, which has 
come from the organisation of labour. Which side 
has secured the larger share it is impossible to 
decide, but we are sure that both classes have 
benefited enormously. There are thousands of 
capitalists living in comfort or luxury now who 
would have received no more of this world’s goods 
than would have sufficed to keep body and soul 
together had they been born a hundred years ago. 
On the other hand, the life of the hand-worker now 
is luxury to that of the labourers of former 
times. ‘These things are true so long as prosperity 
—trade supremacy, as it is called—lasts; but a 
country with a decaying trade is worse off than one 
which has never received industrial development. 

Since the stress of foreign competition has become 
a serious economic factor, accusations have been 
freely brought against both sections of the indus- 











trial community that they are to blame for “letting 
the foreigner in.” Capital is said to have been too 
indolent or too arrogant to consult the wishes of 
foreign buyers. Capital will not pack its goods 
properly, for one thing ; it will not make out its 
invoices by decimal notation ; it will insist on send- 
ing buyers not what they want, but what is thought 
best for them; it speaks nothing but its own 
language ; it takes no heed to find fresh markets ; 
in fact, it is eaten up by a hide-bound cumbrous 
conservatism which allows the intelligent and 
supple foreigner to take away its business under its 
very nose. But, above all, capital is too greedy ; 
its wants too much for its share, whether in the 
form of trade profits, royalities, or rents. It is like 
the dog in the fable, and is dropping the substantial 
good it might have whilst grasping at a shadow. 

Capital retorts that it is impossible to compete 
abroad and pay the wages demanded at home. 
German labour works longer hours at less pay ; 
German labour has no trammelling rules as to who 
shall work and who shall not at certain occupations. 
German workmen are more tractable — military 
training is generally assigned as the reason for this ; 
they obey orders, they are not above being told, 
and will follow instructions, and there is not the 
ever-haunting fear of unreasonable strikes which 
paralyse industry and make contractors so timorous 
about taking contracts extending over long periods 
of time. 

Our readers will not expect us to thrust our heads 
into such a hornets’ nest as this by saying how far 
truth rests with one side or the other; although 
there are many who possess greater courage than 
we do in this respect. 

In addition to the mutual recriminations of 
capital and labour, both sides join in abusing that 
common a_i the Government. It would 
take more columns than we can spare to enumerate 
all the shortcomings of the Government. The 
uppermost just now in the public mind appears to 
be that British consuls are not agents in general— 
bagmen in advance, as it were—for British manu- 
facturers and merchants. German consuls are 
compared with our own most unfavourably for 
the latter; but it may be pointed out that 
German manufacturers by no means depend on 
consuls for information, and German commercial 
travellers are now found in all parts of the world. 
A plan which has been a good deal adopted of late 
is that of a number of manufacturers engaged in 
businesses that do not clash, banding together to 
form a syndicate on the co-operative principle and 
employing a traveller in common. We have a 
system analogous to this in the agency system, but 
the agent abroad generally differs from the ‘‘ tra- 
veller ” in being confined to one place ; in addition 
to which he too often waits for business to come to 
him, whilst the traveller ‘‘ pushes the trade.” 

Finally, we have recommended to us that uni- 
versal cure for all industrial ills, Technical Educa- 
tion. It is far too big a subject to bring in at the 
end of an article, besides which we have over and 
over again written upon it, and shall doubtless do 
so many times more before the stress of foreign 
competition ceases with the arrival of the mil- 
lennium. We would, however, before closing this 
article, say a few words about a little blue-book 
which has been issued since our article of last week 
on the subject of technical education was written, 
and which we think bears out in a remarkable 
manner the views we then put forward. The pub- 
lication in question embodies the result of an un- 
official inquiry made in Germany by the majority 
of the members who served on the Royal Commis- 
sion on Technical Instruction which sat 14 years 
ago. The authors of the present report are Sir 
Philip Magnus, Messrs. Gilbert, R. Redgrave, 
Swire Smith, and William Woodall. Sir Bernard 
Samuelson and Sir Henry Roscoe, who also served 
on the Commission of 1882, in a note appended to 
the report express approval of the contents thereof, 
although they were unable to accompany their late 
colleagues. 

The authors of the report, which takes the form 
of alettertothe Dukeof Devonshire, and is published 
by the Government, state how much they are im- 
pressed with the great industrial progress of Ger- 
many since the date of their former inquiry ; and 
express the opinion that though ‘it is possible 
that the value of the foreign commerce of Germany 


in comparison with that of Great Britain has been 
overestimated, there can be no doubt that in 
certain industries our supremacy is seriously 
challenged.” 
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It is needless to enter in detail into the 
instances of trades given or follow the report in 
description of the factories visited.* Artistic and 
scientific skill, intelligent care, and efforts made to 
adjust the wares exported to the tastes and require- 
ments of the market, are mentioned as leading 
characteristics of the German houses; but the 
chief part of the report is devoted to technical 
education. ‘‘Among the many causes that have 
contributed to the advancement of German in- 
dustry, we would particularly refer to the educa- 
tional conditions upon which Germany has relied 
so largely in the past for the maintenance and 
development of her industrial progress.” Refer- 
ence is next made to the great strides and the large 
sums of money spent in the equipment of technical 
schools. ‘We found schools which awakened 
ou envy in 1883 were being entirely rebuilt and 
replaced by larger edifices;” and particular in- 
stances are given which fully warrant the admira- 
tion expressed by the visitors. The point that most 
excites admiration, however, is not the magnitude 
of the sums expended, but the intelligent manner 
in which the ends are directed towards getting a 
practical result. More freedom is given both to 
teachers and students, but the true end of technical 
education appears always to be borne in view, that 
the work should be directed to fit the student for 
the practical work of his future calling. The con- 
sequence is that manufacturers recognise the 
usefulness of those trained in these establishments. 
‘*At the Badische Anilin- und Soda Fabrik 
alone 100 scientifically-trained chemists and 30 
engineers are employed.” From other sources we 
learn that it is not uncommon for chemical manu- 
facturers to employ trained and _ highly - paid 
chemists—salaries amounting from 6001. to 10001. 
& year are mentioned—purely on experimental 
work, the employer being satisfied to go on for 
two or three years without any discovery resulting, 
knowing that a good man will pay for himself in 
time. We are not sufficiently acquainted with the 
chemical industry of England to be able to say 
such a thing is never done in this country ; but 
one class of chemists with whom we have been 
brought into contact—those employed in steel 
works—we know do not hold such positions, and 
are seldom paid salaries such as would warrant 
the expectation of a talent for independent investi- 
gation, a demand for which is not often made from 
them. 

The German system of technical education does 
not ignore the handicraftsman, as is well known ; 
but the German proceeds on the common-sense 
principle of separating the sheep from the goats— 
both most useful animals, but with different func- 
tions. It is now about 10 years since, in com- 
menting on an article of Huxley’s on the subject of 
technical education, we pointed out the foolishness 
of expecting to meet foreign competition by an 
indiscriminate application of ‘‘ technical education ” 
all round. There area good many people who pre- 
tend to speak for the public who have not grasped 
this fact yet, as speeches made within the last week 
or so bear witness. 

The need, which appears to us too obvious to 
need urging, of technical education, is that those 
who are to be leaders or originators cannot be too 
highly instructed ; it being, of course, understood 
that they have sufticient native vigour of intellect 
not to let their original mother-wit be drilled out 
of them. On the other hand, the industrial rank 
and file may be over-instructed and yet not in- 
structed enough. We do not want a uniform 
level of mediocre excellence, but rather a few high 
peaks to afford points of vantage for those who 
can mount to them. A people may be too clever 
as a rule. It is this which makes the German 
competition so serious to us, more so than that of 
the more brilliant French people or the still more 
gifted Americans, The Germans are not brilliant 
as a race, but there are sufficient great men born 
among them to direct the great army of steady, 
solid workers. The German system of education 
is admirably adapted to secure these exceptional 
intellects, and train them for the good of the State 
largely at State expense. In fact, the German 
system appears to approach more nearly than any 
other Huxley’s true ideal of ‘capacity - catching 
machinery.” It spreads its net wide, and can value 


a prize, when secured, at its true worth. 
It has been our effort in this article to point out 
* The report [C. 830] is published by Eyre and Spottis- 
woode, Fleet-street, the price 2$d. 





some of the advantages that Germany possesses, 
but it must not be supposed that all advantages are 
with the Teuton. We have purposely only looked 
on one side of the question. After all, the Briton 
ossesses many things the German may well sigh 
or, but of these it is no part of our scheme now to 
speak. 








THE DESTRUCTION OF TOWN REFUSE. 

In our last issue our readers will find a descrip- 
tion of a refuse destructor. The inspection of this 
apparatus, and that of some others which we have 
illustrated and described from time to time, has led 
to certain reflections on the subject, which would, 
perhaps, be better expressed in the form of an 
article than if incorporated with a description of 
any special design of refuse furnace, for much that 
we here say applies to any well-designed destructor 
that may be introduced. 

We are pleased to notice that the science of 
designing refuse destructors is making good pro- 
gress, and this is because it has been taken up by 
engineers who are capable, by their education and 
training, of bringing to bear that knowledge of 
natural laws which is necessary to constitute the 
design of anything a science. The result has been 
that not only is refuse now thoroughly destroyed in 
the furnace, which means neither smoke nor fumes 
escaping, but there is a fair balance of heat left to 
be put to useful effect. This is proved by the 
Oldham installation, where steam is being generated 
for outside work, as stated last week ; but it is 
hardly necessary to point out that only in well- 
designed destructors can this end be obtained, and 
it by no means follows that the extravagant claims 
heard in the past are warranted by the success of 
these later designed furnaces. 

Professor Kennedy once asked—if we remember 
rightly, it was in connection with proposals made as 
to burning refuse for the electric lighting of Edin- 
burgh—how much steam can be raised by the burn- 
ing of a pound of muck? No doubt when the 
Professor asked the question he was prepared for 
some very wild answers, for town refuse or muck 
(we scorn to put good vernacular, which gentility 
has overlaid, in quotation marks) may mean old 
boots, preserved meat tins, potato peelings, and 
cabbage leaves ; or it might be ‘‘ ashes,” mostly 
cinders, with perhaps a fair sprinkling of nice, 
nobbly bits of coal. Mr. George Watson, the 
engineer of the Horsfall Refuse Furnace Company, 
has, however, given a general answer to Professor 
Kennedy’s query. He says, ‘‘ One pound of muck, 
one pound of steam,” the pressure being 140 Ib. 
This is taking a mean result of all the year round. 
In summer there is a minimum of cinders and a 
maximum of cabbage leaves. We understand, 
however, that the Horsfall Company are prepared 
to guarantee for their destructor the result stated 
if working in an average English town. The 
London ashbin refuse, taken all round, contains 
an average of 63.69 per cent. of cinder and 
ashes, and 19.51 per cent. of fine dust. These are 
the chief components, but there are other matters : 
waste paper, for instance, 4.28 per cent., vegetable 
and animal matter 4.61 per cent., and straw and 
fibrous matter 3.22 per cent. These would all burn 
with more or less facility, but bottles, tins, crockery, 
broken glass, and iron would afford no assistance in 
raising steam. 

An efficient refuse destructor is, without doubt, 
a most desirable adjunct to the sanitary equipment 
of any large centre of population. As our readers 
are aware, there are several kinds of destructor, 
many of which have been described in our 
columns.* There can, we think, be little doubt 
that the old.method of disposal of house refuse is 
accountable for a good deal of those zymotic 
diseases which still carry off so large a part of the 
population, as well as for breeding much sickness and 
misery not taken into account by any returns. Of 
course, we have made vast strides in the matter of 
sanitation of late years, but if, as some high autho- 
ritles hold, the loss from this class of disease 
may be reduced almost to vanishing point, the 
Registrar-General’s returns are very tragic reading 
still. In connection with this matter we cannot do 
better than make a quotation from the report 
* A paper entitled ‘‘The Disposal of Refuse,” was 
read by Mr. George Watson before the British Associa- 
tion in 1892, and gives an excellent account of the position 
of the subject at that date. See ENGINEERING, vol. liv., 








pages 369 and 430. See also ENGINEERING, vol. lxii., page 
71, for a description of the Leyton destructor. 





on this subject made to the London County 
Council by the Engineer and Medical Officer of 
Health : 

No discussion of the destructor, from the point of 
view of. nuisance production, would be complete which 
did not deal with the imperfections of the existing 
alternative systems of dust disposal. The processes 
carried on in a London dust contractor’s yard have not 
undergone much alteration since the following de- 
scription by Dr. Ballard was written: ‘‘On a load 
of dust being upset from the dust-cart upon the 
surface. of; the yard, some men and boys p 
to sort it. They are each provided with a fork and an 
instrument called a ‘‘drag,” which has a short handle and 
three cast-iron teeth, set about 3 in. apart, and with 
these they fork and drag the heap over so as to separate 
from it obvious pieces of vegetable and animal refuse, 
bones, rags, paper, iron, crockery, and glass. These are 
distributed, some of them into heaps and others into 
baskets. . . . The sifting is performed usually by women, 
who sit on or close to the heap, having one or more 
baskets by their side and a riddle in their hands. A 
shovelful from the heap is shaken in the riddle, and, the 
ashes and dust having passed through, what remains 
upon the riddle is examined, when bones, potatoes,‘ bits 
of iron, &c., not removed by the first dragging process are 
picked out.” 

The County Council report, after giving the 
above quotation, goes on very truly to say: ‘‘ The 
sorting process is a degrading occupation. The 
women employed are seen covered almost to the 
waist with refuse, and they continually inhale into 
their lungs air polluted by the surrounding accu- 
mulations of dust. Large heaps of material are 
almost invariably found in the contractor’s yard. 
It istrue that in many instances the sorted refuse 
admits of useful application, but the supply has 
been so much in excess of the demand of later 
years that it not infrequently happens that the bulk 
of the material commands no price, and the only 
question is how to get rid of it.” 

How the question is solved in the metropolis is 
pretty well known. There are some destructors, 
not always of the most effective kind, as indignant 
letters to the papers occasionally remind us. The 
County Council report says: ‘‘ We have seen a 
few so-called destructors which must inevitably be 
productive of nuisance.” A great part of the re- 
fuse of the town is, however, carried away, to be 
still matter in the wrong place. ‘‘The natural 
solution,” we again quote from Messrs. Binnie and 
Murphy’s report to the London County Council, 
‘* is to shoot it in some sparsely inhabited district 
where public opinion is not strong enough to effec- 
tually resent its being deposited. The method of 
destruction by fire has in its favour the fact that it 
implies that the refuse is rendered innocuous at 
the dépét where the destructor is situated, and in 
this respect stands in favourable contrast to any 
plan which necessitates that the process of decom- 
position shall be allowed to proceed unchecked for 
an infinite period.” 

By the Public Health (London) Act the London 
County Council is constituted the sanitary authority 
with respect to nuisances arising on premises used 
by a sanitary authority, and it would be the duty of 
the Council to see that the best practicable means 
for abating the nuisance was followed up. If the 
County Council attends to its duty—and, to judge by 
the tenour of the report of its responsible officials, 
there should be no doubt about this—the destruc- 
tion of refuse by fire should not be attended by any 
nuisance to the surrounding inhabitants, because, 
the report tells us, that with one type at least of 
destructor (the Horsfall type) ‘‘there can be no 
reasonable complaint of nuisance, provided due care 
be exercised.” The report, it will be remembered, 
was made three years ago, and as improvements 
have been made in the design of destructors since, 
the remark applies with greater force now. 

It is a gross scandal that town refuse should 
be deposited on ‘‘ waste ground.” There is no 
waste ground in the neighbourhood of London 
or other large towns, or at any rate whatever 
might be called waste ground to-day is the 
eligible building site of to-morrow. There are 
many places round London which have been pol- 
luted by the deposit of refuse, and steps should 
be taken to put an end to the evil. We will give 
only one typical instance. The part of the River 
Thames which stretches from Barnes railway bridge 
to nearly opposite ‘‘The Ship” at Mortlake, the 





reach, in fact, which constitutes the last length of 
the University boat-race course, was once bordered 
on the Middlesex side by a big osier bed, flooded 
fortnightly at spring tides. A few years ago one 
or two barge loads of rubbish were brought up and 





deposited here. No one took much notice ; but these 





a EIT TT 


rah SR 





JAN. 29, 1897.] 


ENGINEERING. 





147 








were pioneers, which have been succeeded by a 
constant * succession of barges laden with town 
refuse, so that now the river bank is piled ten 
or twelve feet high, and for a considerable distance 
back, with what can only be adequately de- 
scribed as muck. This part of suburban London 
has retained its primitive condition in a most re- 
markable manner, but it cannot long resist the uni- 
versal fate, and must soon fall to the suburban 
builder ; in fact, it is now a threatened and dwin 
dling oasis of green in the surrounding wilderness 
of bricks and mortar. More is the pity that the 
best part of it should have been put to so vile a use. 
There can be little doubt that these muck-heaps 
also will become the sites of buildings unless 
legal steps be taken to prevent such a course. Now 
the vitality of muck is almost beyond belief when 
it is buried away from the air. It will go on putre- 
fying and festering for years, so that if the ground 
be turned up long after it has been deposited, a 
seething mass of corruption will be found. It is 
said that in the particular case referred to—which 
is only one of many-—-the worst components of the 
refuse are first removed ; if so, we should like to 
know how they are disposed of. The soses of 
the inhabitants do not confirm this testimony. At 
any rate, sufficient remains to render this bank of 
the river a standing nuisance, and the unloading 
of the barges by their steam cranes a thing to be 
avoided. 








CIVIL ENGINEERING PROSPECTS IN 
JAPAN. 

In studying the modern development of Japan, 
we are struck with the manner in which the Japan- 
ese attend tothe different elements which are neces- 
sary for success. They soon recognised the neces- 
sity for a complete system of education, and, in 
some respects, in this department they are now able 
to show an example which might be copied by 
Britain. The means of communication early re- 
ceived their attention, and for some years light- 
houses, railways, and telegraphs were their chief 
public works. Meantime the army and navy were 
being organised and developed, for they soon dis- 
covered that no nation was respected unless, at the 
same time,.it was also feared. In recent years in- 
dustries of all kinds have been developing at a very 
rapid rate. In the last report the acting British 
Vice-Consul at Tokio said it was impossible to 
give more than a sample of the new undertakings 
completed and projected during the half-year 
under review, for every day’s newspaper supplied 
a new name, showing that the spirit of commer- 
cial enterprise has now seized upon the country 
to an almost morbid degree. Still, with it all, the 
Japanese have a clear idea of what they are aiming 
at, and they make a deliberate choice of the best 
means of accomplishing this object. In this article 
we will notice a few of the civil engineering projects 
which are being proposed as means for hastening 
the industrial and commercial development of the 
country. 

One of the most ambitious is the idea of cutting 
a canal across the main island, to connect the Japan 
Sea with the Bay of Osaka; this is now suftici- 
ently advanced to have been brought within the 
field of practicability. The originator of the pro- 
ject is Mr. Sakurada Sukesaku, who has elaborated 
the design after careful study of similar works in 
Europe and America. His main idea is to cut.a 
canal from Tsuruga to Lake Biwa on the one 
hand, and on the other to excavate a canal from 
Otsu to Rokujijo-Mura, vid Yamashima. The 
scheme has obtained the support of all the local 
authorities in the districts through which the canal 
will pass, and Sakurada and his fellow-projectors 
have already established an office at Takiyamacho, 
Tokio. The name of the canal will be the Central 
Canal of Japan. The capital is to be 2,750,000 yen, 
(300,000/.) divided as follows : First canal between 
Tsuruga and Otsu, a distance of 13} miles approxi- 
mately, and to cost 1,500,000 yen; second canal be- 
tween Otsu and Rokujijo, situated on the banks of 
the River Uji, distance about 9 miles, the cost being 
1,250,000 yen. The projectors calculate on a divi- 
dend of over 10 per cent. when the canal is in work- 
ing order, but if we are to judge by some recent ex- 
amples, such calculations are sometimes wide of the 
mark, as-it is impossible to form even an approxi- 
mate idea of the amount of traffic. 

_The improvement of the harbours of Japan is 
likely to receive great attention during the next few 
years, as the Japanese are bent on the development 





of their mercantile marine. The works at Yoko- 
hama Harbour are practically complete, but they 
only serve to show how much requires to be done 
in other parts of the country. The Bay of Tokio 
(formerly Yedo) would form an immense natural 
harbour if its waters were deeper, and many pro- 
jects have been put forward with regard to it with 
the object of bringing the shipping direct to Tokio, 
but they all involve a very great expense. Although 
some improvements have been made, it is probable 
that.for many a day to come Yokohama will be the 
chief port for Tokio. The harbour of Nagasaki is 
one of the best natural harbours in the world, and 
only requires increased appliances to make it one 
of the most convenient. These are being rapidly 
provided. A new dock 371 ft. long is nearly com- 
pleted, and the ship and engine works are being 
supplied with the most improved appliances. A 
considerable amount of shipbuilding is carried on, 
for which all, or almost all, the materials in the 
meantime come from Great Britain. In the last 
consular report it is stated that the supply of 
workmen is limited, but taking that into considera- 
tion, the work which is being done justifies the 
remarks of the Chairman of the P. and O. Steam- 
ship Company, and of the Mutual line of steamers, 
who were speaking in connection with the ship- 
builders’ ‘strike in Belfast, that vessels could and 
would be built in Japan. 

An elaborate and extensive scheme for the im- 
provement of the harbour of Osaka has been 
prepared, and is likely soon to be carried out, 
as it has received the support of the city 
authorities, who recognise that the industrial and 
commercial development of Osaka can only be 
maintained by increased facilities for shipping. It 
is stated that the City Assembly has authorised the 
floating of a loan of the full value of 13,450,000 
yen in order to provide funds for carrying out the 
works, and from the calculations which have been 
made by those in charge of the arrangements, it is 
expected that the great increase in traftic which will 
take place will be suflicient to pay a very handsome 
return on the expenditure. Very important works 
are also being arranged for the reconstruction of the 
harbour of Atsuta, the outlet of Owari. The design 
is very similarto that of Osaka, and as the funds have 
already been provided or promised, the undertaking is 
likely soon to be carried out and to prove of im- 
mense benefit to the district. A good port is much 
required for Nagoya and. neighbourhood, and it ‘is 
expected that the construction of the harbour of 
Atsuta will add considerably to the prosperity of 
that large town, especially when the central rail- 
way, now in course of construction and which has 
its terminus at Nagoya, has been completed. 

Another scheme which is proposed is the deepen- 
ing of Hakata Harbour, which at present is shallow 
and unfit for anchorage. The local authority of 
Fukuoka has set aside sufficient funds for the pre- 
liminary surveys, and at the same time the Hakata 
Harbour Construction Company has been organised 
for the purpose of constructing a railway between 
the harbour and the nearest junction. The two 
schemes have been submitted to the Home Office, 
and Dr. Furuichi, of the Public Works Bureau, has 
gone to Hakata to survey the place. 

The people of Shimonoseki are eager for the re- 
construction of their harbour, but their wish is not 
likely to be gratified, as the military authorities 
object to that harbour being opened to foreign 
commerce, since their operations might be com- 
plicated in the event of another war with China or 
any other Power. This explains why in the 
recently published list of new special export 
ports, Shimonoseki does not appear. A scheme 
is. also proposed for Moji, an anchorage just 
opposite Shimonoseki, but on a smaller scale. 
If, however, the military authorities object to 
Shimonoseki being opened, the same objection 
applies to Moji. Arrangements are being proposed 
for the development of the harbour of Wakamatsu, 
Chikuzen, at which the Chikuho Railway termi- 
nates. Before the construction of that railway 
Wakamatsu was only a small fishing village, but 
since the completion of the railway it has grown to 
be a town next in prosperity to Moji and Hakata. 
When the railway was constructed, 300,000 yen 
were spent in improving the harbour, and it was 
deepened to a depth of 14 ft. at low tide, so as to 
admit ordinary junks. 

Considerable harbour works are also ep ee in 
the Hokkaido, formerly called Yezo. At Hakodate 
a harbour improvement scheme has obtained 
official approval, and a Government grant of 





200,000: dols. The total cost is estimated at 
820,000: dols., the ter part of which will be 
raised by municipal bonds. The scheme embraces 
the building of a breakwater and three embank- 
ments for preventing the sand silting up; the 
deepening of the harbour to 26 ft.; and the re- 
claiming of a large piece of ground, which will be 
sold and utilised for the construction of a dry dock 
and the necessary workshops. The deepening of 
the harbour is to be commenced shortly, and 
will be completed in four years. The Govern- 
ment proposes to improve the harbours of 
Otaru and Akkeshi, at an expenditure of over 
2,000,000 yen. The harbour of Otaru is coming 
more and more into prominence owing to the in- 
creased commercial relations with Russian Siberia, 
and the recent arrangements between China and 
Russia will stimulate the authorities to push on 
with those and similar works, not only for the pur- 
pose of increasing the facilities for commerce, but 
also in order that their ships of war may have the 
necessary accommodation should they be required 
to come so far north. 

The Japanese are also turning their attention to 
the engineering requirements of their new posses- 
sion, Formosa. They are virtually reconstructing 
the Kelung Railway, and in doing so they are 
at the same time improving its grading and 
curvature. Surveys for its extension southward 
have been almost completed, and it is expected 
that the works will soon be in full progress. The 
contemplated railway system, when completed, is 
to be divided into four sections: the first, from 
Kelung to Takow, passing through Taipeh, Taichu 
(Taiwan), and Tainan, that is a line along the 
western coast ; the second, from Kelung to Giran, 
in the north ; the third, from Takow to Hienchun, 
in the south ; and the fourth, from Hienchun to 
Giran, along the east coast. A company has already 
been formed.in Japan for undertaking the work, 
and it is said to have a capital of 15,000,000 
yen. Meantime, however, much has been done 
in the way of constructing good roads all over 
the country, and it is now possible to move about 
with a considerable degree of freedom. Arrange- 
ments have recently been completed for a system 
of water works at Taipeh, where abundance of water 
can be obtained by artesian borings to a depth of 
90 ft. below the surface, so that the expense con- 
nected with the work is not great. Kelung and 
Taiwan are also to be similarly provided, and it is 
stated that Professor Burton, of Tokio University, 
will | wegneee shortly to the southern part of the 
island to make suryeys and prepare plans for water 
works in the chief cities there. When these have 
been completed it is expected that there will be a 
great improvement in the health of the island. 








NOTES. 
An INTERNATIONAL ExHIsiTIon at GLAscow 
in 1901. 

Ir is said that Glasgow is the only city which has 
made money out of an exhibition in recent years— 
that is perhaps characteristic of the people of the 
west of Scotland—and therefore no one will be sur- 
prised at the proposal to hold another international 
exhibition in 1901. It will follow the Paris Ex- 
hibition of 1900, which of itself involves some risk, 
for the dominant feature of all exhibitions now is 
largely the festivities, on which depends, also, the 
success also from the purely scientific or technical 
point of view ; for business men are attracted by the 
one, and due attention to the other, perhaps the 
placing of orders, provides excuse. Now Paris is 
the:city of gaiety, the business of the people is to 
give visitors a pleasant time, so that the certainty of 
a large attendance insures success from other stand- 
points. Glasgow, on the other hand, is not the city 
one would choose for a gay time ; but the former 
exhibition happily blended attractiveness with 
genuine commercial interest, and the result was a 
distinct, although perhaps not a brilliant, success. 
They are building on the site of the old exhibition 
vast galleries equal in architectural beauty with the 
University on the opposite side of the Kelvin Valley. 
The surplus of the 1888 exhibition provided the 
nucleus for the funds for the galleries, which will be 
completed by 1901. The organisers of the last 
exhibition now — that -these galleries should 
be opened with a loan collection of pictures which 
would form a central feature’ in an international 
exhibition of the Arts and Sciences, marking the 
starting-point of a new century of invention and 
industry. The new permanent building will only 
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be used for art and historical exhibits of great 
value ; other buildings will accommodate the com- 
mercial and manufacturing exhibits. The site is 
very suitable, the time opportune, and the charac- 
teristic energy of the people of Glasgow will cer- 
tainly give a valuable and representative demon- 
stration of the world’s progress. Already the 
prospects of a guarantee fund are regarded as 
assured, 
Motor Dust Carts. 

The motor car has found a very appropriate use at 
Chiswick, where it is to be used by .the dustman. 
The collection of dustbin refuse is one of the most 
unpleasant features of urban economy : a survival 
of the methods of dirt and squalor which distin- 
guished what we discontented moderns call ‘‘ the 
good old times.” The District Council of Chiswick 
is determined to abolish the high-piled loads of 
garbage, the dilatory proceedings and extravagance 
of the dust-contractor—the form of middleman we 
can perhaps bestdispense with—at ablow. Tothisend 
it has commissioned the Steam Wagon and Carriage 
Company of Chiswick to build a couple of steam- 
propelled motor carts, which have been designed by 
Mr. J. I. Thornycroft. The arrangement will be 
that of a tip-cart, and provision will be made for 
preventing the vehicles from presenting the usual 
offensive spectacle of ordinary dust carts when 
passing through the streets—a matter of no small 
importance, especially in windy weather. The 
steam carts are to cost 3501. each ; and in the dis- 
cussion on the financial bearing of the change some 
interesting facts came to light. Under the con- 
tracting system the cost of the work has been increas- 
ing continuously, and for next year an addition of 
about 25 per cent. was asked by the contractors. 
By purchasing the two motor carts and spreading 
the payment over a period of three years, there will 
be an actual saving of 501. a year for the three years; 
and when the first cost has been liquidated the 
saving will be 2501. a year. The figures show that 
contractors can work more cheaply than corpora- 
tions, for it is evident dust-contractors make more 
than 2501. a year out of their job. Their business, 
however, must be a very unpleasant one, and 
nobody can blame them for trying to get rich out 
of it as quickly as possible. There is one thing 
more the Chiswick District Council might do, as 
they have shown themselves so enlightened and 
enterprising. They might provide that house- 
holders should have iron refuse bins, so small that 
they could be easily carried, and that the motor 
carts should go round and empty these daily. With 
a covered cart and a covered bin—the latter just 
fitting into an opening in the cart and its lid tilting 
open as it was turned up—all the present offensive 
accompaniments of the dustman’s calling would be 
removed. An illustration and description of the 
Thornycroft steam van appeared in our issue of 
July 10 of last year. The new dust carts are on 
the same principle, the design, however, being 
modified to suit the special work to be done. 


James Warr anp WArteR-Tuse Borers. 
The James Watt dinner at Glasgow takes the 
place for the Scotch engineer of the Guildhall ban- 
quet to the politician. James Watt was not for- 
gotten this year, as was the case last year, when the 
patriot and poet was so offended. Sir William Arrol, 
the presiding genius, followed the example of his 
predecessor of two years ago, Mr. John Inglis, and 
gave the toast without ‘‘an indigestible hash of 
scraps from a biographical dictionary.” His re- 
ticence in this respect was wise. Watt glided 
through every speech like the true spirit of the 
banquet. Even when Mr. A. J. Durston, C.B., 
the guest of the evening, was speaking, one almost 
heard the singing of Watt’s household tea-kettle, 
for did he not recall the pride of the captain of the 
Warrior when he told Lore Palmerston, ‘‘ My Lord, 
when under full steam we have 200 tons of water 
in our boiler,” and the apt rejoinder, ‘‘ An amount 
sufficient to cook the goose of any enemy”? 
This weight of water was, however, a cause of 
trouble to ourselves, and hence the great change 
from heavily charged boilers and leaky tubes to the 
light and compact water-tube generator. The cele- 
bration of success was appropriate, for the Terrible 
and Pelorus, the former with the large tube anid the 
latter with the small tube boilers, are Clyde ships ; 
and if the Powerful was not constructed on Scottish 
soil, she was the product largely of Scotch brain and 
sinew. The Institution of Engineers and Ship- 
builders in Scotland are, therefore, to be congratu- 
lated on the choiceof this year’s guests. Mr. Durston 


butrevealed a charming characteristic when hesought 
to give the glory to the Lords of the Admiralty, 
who had themselves weighed and considered the 
pros and cons and had made the decision ; but no 
one can avoid the shrewd suspicion as to who might 
have been pilloried if matters had gone wrong. It 
is interesting, too, to give in this connection a sum- 
mation made from the Navy Estimates, which shows 
that since he became Engineer-in-Chief of the Navy 
in 1889, Mr. Durston has been responsible for more 
propelling machinery for warships than any other 
engineer living. In 1883 the indicated horse-power 
of machinery of the British Fleet was only 500,000, in 
1892 it was 1,500,000, and now it is about 2,500,000. 
There is at present building machinery of nearly 
500,000 indicated horse-power having water-tube 
boilers. But this is by the way. We are gratified 
to know that the Scotch Institution continues to 
flourish under the new secretary, Mr. E. H. Parker, 
109 members having been added this session al- 
ready; while the shipbuilders seem moderately 
happy, notwithstanding the objection of foreigners 
to the Briton keeping the world’s ironmonger’s 
shop. The shipbuilders, as Mr. Inglis pointed out, 
have thus competition from without and rivalry 
at home ; but if they follow a calling which is not 
lucrative, they have, as he added, the pleasing con- 
sciousness of being among the public benefactors 
—of being the true authors of the cheap loaf and 
the free breakfast table. They can, therefore, 
continue to eat their Watt dinner with good 
conscience. 


Tue Prick oF ARMOUR-PLATE. 


For some years it has been the aim of the 
United States authorities to provide all the muni- 
tions of war from native manufactures, and they 
have succeeded ; but occasionally one hears of 
doubts as to whether the proviso of ‘‘ a reasonable 
time, a reasonable price, and the required quality” 
is fully met, and the latest instance is in connec- 
tion with the cost of armour-plates. A special 
departmental committee has had the matter under 
consideration, and their report is interesting. If 
the dictum is accepted that national defence neces- 
sitates home production, then manufactories must 
be organised, and as Mr. Herbert, Secretary of the 
Navy, says in the report, the possibilities of a 
liberal use of the plant for the nation being com- 
paratively small, a handsome profit must be allowed 
to encourage owners of the armour-making plant 
to keep it in first-class order to be ready for any 
emergency. Political economy may suggest that 
just as Russia and other Continental powers find 
it convenient to rely on Sheftield or other foreign pro- 
ducers, so might the United States, especially with 
an arbitration treaty in existence between the two 
countries. So that one is inclined to the view that 
national defence is not the only reason ; the desire 


be absent from the calculation. Thus the report 
involves the eternal United States subsidy question. 
We shrink from entering upon it again, and return 
at once to the report. The committee state that a 
recent estimate for an armour - making plant in 
France was 140,000/., and that a similar plant 
erected in the States would cost 280,000/., exactly 
double. Then it is added that an English estimate 
for an armour plant of equal capacity with that of 
the Carnegie Company would be 318,000/. ; but we 
have no information as to the relative capacity of 
the last to the first mentioned. The Naval Com- 
mittee consider that there should be a profit of 50 
per cent. on the cost of manufacture, for the 
reasons already given. A few years ago 20,000 tons 
of armour were ordered at 1301. per ton; in 1893 
another lot of 7000 tons was contracted for at from 
1041. to 177l., the latter for special plates. Now 
nickel is introduced, which is said to add 41. to the 
cost per ton, and the Harvey process is adopted. 
But the price recommended by the committee is 
801. per ton. This includes the 50 per cent. profit, 
which, under all the conditions, is very hand- 
some. The cost is calculated at 55/., which pro- 
bably includes some allowance for depreciation, &c. 
As the profit is 271. per ton, it only requires, on the 
committee’s_own showing, an order for 10,000 tens 
of armour to bring back to the shareholder all his 
capital, leaving the plant, with only a few years’ 
depreciation, without any liability against it, to 
undertake work for the United States or any Govern- 
ment. As to the prospects of work, six battleships 
are waiting for armour, including three ordered last 
autumn, and three light defence ships to be laid 








down this year. The Bethlehem Iron Works and 


to compete with Sheffield for foreign work cannot. 


Carnegie’s Company may find that the seductive 
terms of the Naval Report will bring a keen com- 
petition. 

Navy Conrractors oN Born SmpEs OF THE 

‘ ATLANTIC. 

There seems to be a difference between the way 
many contractors are treated in Great Britain and 
in the United States. Cramp’s, of Philadelphia, 
were the builders of the belted cruiser New York, 
and there was delay in receiving the armour plates. 
This delay, Messrs. Cramp say, cost them 42,000I., 
and they accordingly make application to the 
Government for that sum as an addition to their 
contract price. Our contemporary, the Shipping 
World—always well informed on American matters 
—says that the price per ton of this vessel will, 
with extras, be roughly 921! This is not the only 
instance of a similar kind. The delay in the 
delivery of material on the Columbia is considered 
sufficient to warrant an extra charge of 38,5001.; 
whilst in the Massachusetts and Indiana there are 
delay claims for no less than 96,8001. on each ship. 
We are not aware in what manner the United States 
Government will treat these claims, but if they 
feel their position is at all weak, we would advise 
them to consult Sir John Fisher. Now for the 
British side of the question. Some years ago, several 
cruisers were built in private yards for the Royal 
Navy. Three were constructed by the Thames Iron 
Works, two by Earle’s, and one by Napier’s. The 
Thames Iron Works lost 100,000l. on the contracts 
for their three vessels—the Blenheim, Grafton, and 
Theseus—and the other two firms lost amounts not 
very much less in proportion. Mr. Arnold F. Hills, 
the chairman of the Thames Iron Works, in a 
strongly-worded manifesto (which was distributed 
to all members of Parliament at the time) showed, 
by detailed examples, how the money was frittered 
away by the dilatory method of carrying on business 
followed at Whitehall. Earle’s followed suit with 
a statement of the position equally convincing, whilst 
Napier’s also stated their case pretty roundly ; 
although their courage seems to have cooled some- 
what when in the presence of the enemy. The whole 
tale was told in ENGINEERING at the time, but no 
one seems to have taken much notice of it; probably 
because Admiralty contractors are used to this kind 
of thing, and prepare for it in their estimates. 
However that may be, the claims of the three con- 
tractors were disallowed by the First Lords of two 
administrations, Lord George Hamilton and Lord 
Spencer ; but now, after five years, the Admiralty 
have undertaken to give the matter ‘‘ their careful 
consideration” on the condition that ‘‘the legal 
claims put forward under the arbitration clause 
should be unreservedly withdrawn.” By the 
contractors themselves the arrangement may be 
considered satisfactory, and we believe any remarks 
of a public nature are to be looked on as ‘uncalled 
for.” If this were a question between shipbuilders 
and private owners we should respect this view, but 
as it is a matter which affects the public purse and 
the welfare of the navy, we do not, therefore, feel 
inclined to treat the question as the comfortable 
family arrangement some persons appear to con- 
sider it. No doubt the contractors will get some- 
thing back, and will be grateful for small mercies. 
After five years’ waiting, one is not apt to be over 
critical ; especially as the Admiralty have all 
eternity before them not to settle the thing 
in. It would be well, however, for the public 
to remember that 33,0001. per cruiser can be wasted 
by unbusinesslike procedure in a public depart- 
ment. Whether the taxpayer or the contractor is 
likely to pay for this'is a circumstance upon which 
the average student™’of human nature can form 
his own opinion. The shortcomings of the Admiralty: 
in regard to business-like procedure are not to be: 
wondered at, when we remember how it is governed 
by Parliamentarians on quarter-deck principles 
through the agency of Government clerks. It is. 
really surprising how the’ limited and underpaid 
professional staff, the constructors and engineers, 
manage to carry out the work as efficiently as. 
they do. 


MR. DAVID KIRKALDY. 
THE death, last Monday, at the age of 76, of. Mr.. 
David Kirkaldy removed from us a man of unique 
personality, whose loss will arouse widely spread! 
feelings of regret. He had many friends and some 
enemies, but all who had relations with him, 
whether harmonious or the reverse, admired his 
rugged honesty of purpose and his _pertinacious- 








advocacy of what he believed to be the truth. He- 
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was the apostle of an idea, and like all apostles, 
he suffered many hard knocks and not a few dis- 
appointments. For a time the gospel he preached was 
slighted, derided and opposed, and when at length it 
took. root, other exponents of it appeared who 
introduced modifications and additions to the original 
faith, calling it by their own names. Hence arose 
controversies in which sturdy blows were given and 
received. Unfortunately these disputations never 
reached a conclusion, for while Mr. Kirkaldy had a 
very clear perception of the truth as he saw it, he 
failed to appreciate that it might have other aspects 
than the one on which he concentrated his attention. 
It is ever thus with apostles ; indeed, it is only a man 
of this mental formation who is fitted to head a re- 
volution in thought and practice. Your broad-minded 
philosopher, who sees all sides of a subject, discerning 
the good and the evil in each, and ever nicely balanc- 
ing one against the other, never leads a popular 
movement. His opinions have scarcely sufficient re- 
sultant preponderance to move himself alone, and cer- 
tainly they do not provide weight to force forward a 
crowd of other people. 

Mr. Kirkaldy’s object in life was to induce engineers 
to make exact measurements in relation to all the 
materials they employed and all the results they 
attained. At a time when such a practice was un- 
known, or, at any rate, more honoured in the breach 
than the observance, he embarked his savings ina 
testing laboratory, and offered his services to the 
profession to enable:them to obtain by actual test 
complete data as to the strength of metals, an 
even of completed structures of considerable size. 
The technical student of to-day will scarcely believe 
that prior to 1866, when Mr. Kirkaldy had _ his 
machine built, there was not a testing machine 
in existence, as we now understand the term. Tests 
had been made, of course, and a large number of 
figures obtained, relating to the tensile and com- 
pressive strength of metals, but the apparatus was 
cumbrous in form and slow in action. It could not 
be, or at any rate it was not, used as a matter of 
routine. On urgent occasions a set of tests were made, 
and the results published, but there were no facilities 
for the treatment of materials cheaply and expedi- 
tiously. Engineers judged of the metals they em- 
ployed by the eye, by the way they worked under 
the hammer, or by applying, as in the case of 
chain cables, a load which had to be borne without 
fracture. But tests to destruction were rare, and the 
possibility of getting unreliable material had to be 
considered in settling the factor of safety. The ex- 
travagance of such a proceeding was as plain to Mr. 
Kirkaldy as it is to the most advanced among us to- 
day, and he was never tired of setting it forth. 

Although the later part of Mr. Kirkaldy’s life was 
devoted entirely to the testing of materials, the acqui- 
sition of other kinds of data had occupied his atten- 
tion previously. From the time he entered the works 
of Mr. Robert Napier, of Vulcan Foundry, Glasgow, 
in 1843, until he left them in 1861, he never missed an 
opportunity of gathering up facts as to the performance 
of engines and boilers. He took a particular interest 
in trial trip performances, and it was his desire, when 
head draughtsman, to make aa rey speed trials, 
and in that way acquire information which should 
enable the firm to predict with accuracy the per- 
formances of their vessels. Such matters were, how- 
ever, looked upon as waste of time in those days, and 
he was not able to carry out his plans. 

It was while in Glasgow that Mr. Kirkaldy made 
the sectional drawing of the Persia, which was 
exhibited at the Royal Academy, the only me- 
chanical drawing, we believe, which ever attained 
this distinction. This work was done in his own 
time from notes and sketches, months after the 
vessel had left the yard. He also made four 
coloured drawings of the British North Améri- 
can mail steamships Europa, America, in 
and Canada. These drawings were to have been 
shown at the 1851 Exhibition, but they were not sent. 
However, they appeared at Paris in 1855, and were 
afterwards presented to the Emperor Napoleon, who 
sent them to the’ Louvre: The later bent of Mr. 
Kirkaldy’s life probably canre*from having to make a 
series of experiments on ‘homogeneous metal and 
puddled steel, which weré’chosen as the materials of 
some high - pressure boilers ‘and machinery under- 
taken by i ier. This was between 1858 ‘and 
1861. After this he had the testing .of the plates 
and angles of H.M.SS. Black Prince and Hector. ‘The 
results were embodied in a. paper read before the 
Scottish Shipbuilders’ Association, and were after- 
wards extended to a book entitled, ‘‘ Results of an 
Experimental Inquiry into the Tensile Strength of 
Wrought Iron and Steel ” (1863). It was at this time 


he discovered the wonderful effect oil-hardening has 
on steel, a process for which he obtained provisional 
protection at the Patent Office. 

The difficulty of prosecuting inquiries into the 
Strength of metals, and the value of the results when 
obtained, led Mr. Kirkaldy to determine to con- 
Struct a special- machine for the. purpose. He 





left Napier’s, and from 1861 to 1864 he studied 
the subject and made his designs. In June of 
the latter year he gave Messrs. Greenwood and 
Batley the order for themachine, which took 15 months 
in construction, and was not complete then. It was 
erected in a building in the Grove, Southwark, and on 
January 1, 1866, the place was opened for business. 
Work flowed in both from this country and the Con- 
tinent, Krupp, of Essen, being one of the earliest 
clients, and continuing to send samples for testing for 
along time. So great was the success of the venture, 
in spite of the opposition of manufacturers, and many 
difficulties which it is needless to enter into, that the 
present fine building in Southwark-street was erected 
and opened on January 1, 1874. No doubt many of 
our readers have been through it and seen the unique 
collection which it contains. Those who have not will 
find it repay them to visit it, for it is a fitting 
memorial to the man who built it, exemplifying his 
passion for order and method, and his pertinacity in 
carrying out to the extremest detail the system of 
testing which he believed to be the only correct one. 
During the 26 years Mr. Kirkaldy was in Southwark- 
street he had a successful professional career, and 
numbered among his clients and friends many leading 
men in the engineering world. He saw the ideas he 
once held almost alone become the commonplace of 
text-books, and from being like the voice of one crying 
in the wilderness, he found himself one in a crowd who 
had adopted -his teaching without much acknowledg- 
ment. Nevertheless, when the history of the en- 


d| gineering science of the last half of the nineteenth 


century comes to be written, the name of David 
Kirkaldy will not be forgotten, for he was the pioneer 
of a most important movement, and presented to the 
world a very large amount of valuable data. When 
he is lowered into the tomb to-day, there will go with 
him the respect of many who often found themselves 
in disagreement with him on scientific matters, but 
who could not fail to honour the man who never 
swerved from his convictions, no matter what his 
constancy cost himself. 


A NEW KEY. 
To THE EpitoR OF ENGINEERING. 

Sir, —The general method of securing heavy rope 
wheels, flywheels, &c., on their shafts by driving in 
keys bearing on flats on the shaft, has for a long time 
appeared to me to be a very imperfect method, inasmuch 
as the hold is practically obtained by causing a heavy 
friction between the shaft and the keys ; and in order to 
obtain sufficient of this friction for securing a good 
fastening, the radial pressure from the keys (which tends 
to burst the wheel) must be enormous and out of all pro- 
portion to the end in view. With keys sunk into the 
shaft the same practically holds good, because they never 
bear sufficiently hard against their sides to take up the 
torsional force, the friction of the boss of the wheel against 
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the shaft being nearly the only holding force available 
till the wheel has moved slightly around on the shaft, and 
has caused the key to bear hard against its opposite sides, 
diagonally. 

This being the case, it seems to me that the true way of 
tying a wheel or lever, &c., to a shaft—especially if there 
is a reversal of motion, as in a weigh-shaft working a slide 
valve, &c.—is as shown by the accompanying sketch, 


Fig. 1. 

The two “‘ flats” of the key should be parallel, and may 
be quite clear of the shaft and boss of wheel, but the four 
edges must be slightly tapered. By varying the angle of 
the edges the tangential and radial forces (from driving 
the key) may be adjusted to any desired proportion. 

The key may even be made of a plain square section, as 
shown by Fig. 2, but this form is obviously not so good as 
that shown by Fig. 1. 

Yours truly, 


‘ January 25, 1897. W. ScHONHEYDER. 








MECHANICAL CONTRIVANCES AT 
POMPEII. 
. To THE Eprror oF ENGINEERING. 

Sirn,—In a communication te ENGINEERING dated 
December 17, 1894, I pointed out the antiquity of the 
firebox and cross tubes, from which it appears that the 
principle of internal heating aided by cross tubes in which 
the liquid to be heated circulated, was known 2000 years 
ago. The paper on Pompeii boilers by Mr. W. T. 
Bonner, reproduced in the issue of ENGINEERING of 
January 8, 1897, describes again the boiler mentioned in 
my communication of December 17, 1894. Since then I 
find that several of the smaller metal vessels found at 





ee are also provided with the internal firebox, 
small openings being left for the escape of smoke and 
hate Tn all cases the method of construction appears 
to be the same. 

T inclose three more specimens of mechanical work, all 
from Pompeii. The abe are full size.* Several 
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The method of attaching 
the stopcock to lead pipe is shown on the right in 
section. L,lead pipe; 8, solder. The plugs of the stop- 
cocks are usually riveted over—full size. q 

Fig, 2.—Full size. Bronze plates and rivets— shown in 


Fie. 1.—Stopceock in bronze. 


section. 

Fia. 3. — Right (R) and left-handed (L) screws. The 
bottom of the thread is rounded. N, nut furnished 
with a projection P, which engages with the thread 
of the screw—full size. 


stopcocks similar to that shown were unearthed in 1894. 
They are attached to the lead pipes which were used for 
the numerous street and garden fountains. 

Freperick J. Smita, M.A., F.R.S. 





SECOND-CLASS CARRIAGES. 
To THE Epitor or ENGINEERING. 

Srr,—I do not know whether it is a case of deux grands 
esprits se rencontrent or of plagiarism, but somebody on 
the staff of your newspaper has nm writing on the 
proper construction of second-class carriages of the ordi- 
nary type. 

A month ago I wrote to the Birmingham Daily Post 
on this matter, and called attention to the’ fact that the 
London and South-Western was at. last slowly waking up 
to the correct mode of arranging that class. In Germany 
four a side, with one head and arm rest on each side of the 
compartment to —— this maximum being exceeded, has 
been the rule. No matter how deep you make your seat, 
be it even a yard, you cannot comfortably accommodate 
five a side ina narrow English carriage, and in this con- 
nection I certainly feel that a third-class carriage designed 
for five a side and for a long run should certainly be 8 ft. 
in width internally. 

In England the head-rest or cloth-covered senpeelins 
has been hitherto considered the peculiar attribute of a 
first class, so much so, that in hurriedly looking for a seat 
in a “‘second,” you would at once pass by any compart- 
ment so fitted. But, if the second class is to regain popu- 
larity, four a side must be the rule. 

This is quite a different matter from three a side which 
obtains in the first class—all the difference between a com- 
fortable armchair and one-half of a small sofa. 

On an ordinary English line, such as the London and 
North-Western, there is at present practically no differ- 
ence between third and second, all for want of the divi- 
sion in the latter. 


Penge, January 24, 1897. 


Yours sincerely, 
CHARLES CLINTON. 





To THE Eprtor or ENGINEERING. 

Str,—Your last issue had an article dealing with the 
above, and proposing, or at least suggesting, a method of 
dealing with this foresaken item. : 

I feel convinced, however, that it is impossible ever to 
restore second class. There is, however, another course open 
i.e., to keep the present first and third as they are— 
have in my mind’s eye the three grand trunk lines—and 
introduce a fourth class at a lower rate than the present 
third. 

This fourth class would take - a Class who would put 
up with a little discomfort if made worth their while. 

For example, looking at the first and third class dining 
cars, there is actually nothing to indicate a difference 
except the number on the outside. Indeed, on the east 





* Our engravings are made to half the scale of Mr 
Smith’s sketches.—[Ep. E.] 
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coast at this moment the third-class car is the more 
superb of the two, so how are you to sandwich in a second ? 
When I have my pen in hand, pardon me a moment. 
If those same three lines were to have the joint arrange- 
ment, south of London, that they at present have with 
the Scotch lines, they would not only benefit themselves, 
but the whole travelling public; a competition would 
then set in to take the third-class passenger to the Con- 
tinent and the south coast, as we at present see on the 
Clyde ; instead of a handful of passengers crossing, there 
would be crowds. Harbours would be deepened, break- 
waters extended, steamers of increased capacity and speed 
put on. 
I speak from a passenger’s point of view—a very im- 
portant party to any proposed scheme. 
I am, yours, 
IsHMAEL. 





TECHNICAL EDUCATION. 
To THE Eprror OF ENGINEERING. 

Sir,—On page 118 of your last issue is a letter on the 
above subject from ‘‘Sub Rosa,” in the course of which 
the writer says: ‘One thing must be rather puzzling to 
a student, and that is, the diversity of opinion held by 
practical men upon points which have long since been 
determined, and of which they seem quite ignorant, as 
if they had lived in a tub all their lives.” Will ‘Sub 
Rosa” name a few of these points which have, as he says, 
been determined so decisively ? If he will do this, it may 
materially assist in explaining his mutual distrust of the 
two classes into which those who are taking part in this 
discussion may be divided. 

Yours truly, 


London, January 24, 1897. DovusBTFUL. 





To THE Epitor or ENGINEERING. 

Srr,—I have perused with rather more amusement 
than interest the letter in your issue of January 22, signed 
‘*Sub Rosa.” The letter is so entirely open to con- 
troversy that too much valuable space would be wasted 
in writing of it generally. 

The stated objection to ‘‘a practical man” is at once 
absurd and ignorant. This statement must not be taken 
as one of egoity, as I am by no means ‘‘a practical man” 
myself. I take it that the discussion is appertaining to 
men who fill situations of responsibility in our large shops. 
I say let a man look as if he had, and seem to aac if he 
had, lived in a tub all his life, if he is practical he is the 
one and the only one to have on the spot. Quite 80 per 
cent. of ‘the practical men” have it all under the skin, 
not given away in loud talk and high airs. Let a man serve 
his time reading carefully every issue of ENGINEERING, 
which contains in itself a capital education, and attend 
classes the while, and I think every man of sound judg- 
ment will admit that in nine cases out of every ten he 
will prove more fit to compete against German and other 
enterprise in the world’s machinery market. 

Thanking you for the space allotted to this letter, 

ours faithfully, 


January 23, 1897. ASSIDUITATE NON DeEsIDIA. 





To THE Eprror or ENGINEERING. 

Srr,—The subject of the training of engineers is fre- 
quently discussed in your pages. a I—a junior—call 
attention to one side of the question which has, I think, 
escaped the notice of your correspondents ? 

It seems to be argued by most engineers that it is best 
for a boy of mechanical instincts to bare school about 16, 
and enter the shops. With this intention I left when 15, 
but on applying for an apprenticeship I was met on all 
sides by one or two answers, ‘‘Our terms are so-and-so,” 
or “We prefer to take only the sons of our own work- 
men. 

I believed that a premium had a bad moral effect on a 
boy, so, apart from the expense, decided against this 
course, 

Eventually I obtained admission to the drawing office 
of a concern which is now only third-rate, but could not 
get into the shops. 

When in England in 1894 (two years after my first 
experience), I again tried a number of firms in the Man- 
chester district, and a few in London, but received 
similar replies. 

Since I came to the States I have had considerable 
experience, and am now working as a draughtsman for a 
concern in good standing. 

It seemed to me that in order to become an engineer 
one must spend a good deal of money, or be the son of a 
workman or employer. 

Yours truly, 
GRAMMAR SCHOOL. 

January 18, 1897. 


‘“‘DEFECTS IN CAST-IRON CASTINGS.” 
To THE Eprtor or ENGINEERING. 

Sir,—‘‘ Foreman Moulder’s” reply to my letter in your 
issue of the 15th inst. is most unsatisfactory. It appears 
he wants to beat a retreat under cover of his status, but 
my only reason for carrying on this correspondence is 
that some information may result, In order to make my 
—— as clear and concise as possible, I inclose Figs. 1 
and 2, 

‘**Foreman Moulder” asks ‘‘ What does he mean by 
stating ‘as the ram is not used in a fluid condition, this 
information is supertluous’?” He appears to have a hazy 
notion that pressure, while in the fluid condition, will cause 
solidification. The fact is, however, that what a moulder 
would call fairly hot metal, so far as the foundry is 
concerned, is practically incompressible. Referring to 
Fig. 1, when newly cast, there is most certainly pressure 
on the bottom, but as the thin walls solidify while the 


much heavier bottom is still in a fluid condition, all 
pressure stops, with the result shown in my Fig.1. If 
we suppose Fig. 2 has not been fed, the result will be as 
shown, but to be solid Fig. 2 must be fed, whereas with 
Fig. 1 feeding is impossible. This is not —- at all, 
but a petrified fact due first to the law of gravitation, 
and second to the law that metal expands or ‘‘draws” 
while in the pasty condition, or at the point of solidifica- 
tion. I must “gg: for taking up space with such 
elementary details, but ‘‘ Foreman Moulder” has left me 
no alternative. 

‘‘Foreman Moulder” has not made it ‘‘ abundantly 
clear” that it is necessary to cast the cotter end down, 








and I refer your readers to his original contribution, that 
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they may see how hopelessly he flounders. He showed a 
fracture in his sketch, which he attributes to casting the 
cotter end up. It will be seen by Fig. 2 that this is 
actually the most solid part of the casting, even without 
feeding, whereas in Fig. 1 it is the weakest. Need I 
say more on this point? The ‘‘tensional strain” in this 
ram can only be the friction of the packing ; had _he said 
the strain due to driving the cotter, there would have 
been sense in it. But he had better stick to moulding, 
as he is evidently no engineer, as is shown by his altera- 
tion of the cylinder cover, and caricature of a cylinder in 
his article. His notion of engineers proportioning their 
patterns to suit the moulders is absurd, and an insult 
to intelligent moulders, for engineers’ castings are not 
‘*pots and pans.” 

have seen a feed-rod sticking, and I have also seen a 
large warship sticking when being launched, but these 
are accidents by no means common, and we do not stop 
feeding any more than launching ships on this — 


Glasgow, January 19, 1897. 

P.S.—I have purposely left out the question of how 
cores feed a mould (which, by the way, your correspon- 
dent denies), as I have no desire to intrude too much on 
your space, but with your leave will revert to this at 
another time, as I should like to do it justice. R 

R. BR. 


STEAM PRESSURES IN STEAM JACKETS. 
To THE Epitor oF ENGINEERING. 

Srir,—In your report of the steam engine trials of 
H.M.S. Terrible, in your issue of January 15, there is a 
peculiarity about the ‘‘jacketing” which is not easily 
understood. According to the tables of results, the pres- 
sures in the jackets of the intermediate and low-pressure 
cylinders are only equal to, or less than, the correspond- 
ing maximum pressures inside the cylinders. This is 
rather a shock to those of us who hold that ‘‘ jacketing ” 
is only beneficial when the pressure, and consequently the 
temperature, of the jacket steam is considerably higher 
than that of the steam entering the cylinder, and that 
when this is not the case the jackets are nearly useless. 
Believing this, we should jacket all three cylinders with 
steam at boiler pe nend throughout, feeling at the same 
time that we could give a reason for the faith that was in 
us. As this ,was not done in the case of those engines 
whose trials are quoted, I should be grateful to any of 
your readers who would give a reason for it. 

Yours faithfully, 


January 16, 1897. Puzz.eD. 





FOUR-CRANK TRIPLES. 
To THE Epitor oF ENGINEERING. 
Srr,—Your reference to the ‘characteristic pluck” of 
the builders of the Terrible’s engines, whose aim it was 
to get equal powers in each engine—‘‘a result always 
desirable,” as you say—reminds me that, up to date, all 
the four-crank triple engines whose results have been 
recorded suffer from the same defect, viz., excess of 
power in the high and intermediate, and too little power 
in each low-pressure cylinder. 
In the Powerful’s engines, for instance, each low- 
pressure engine developed only about half the power 


4, 4, 4, 4 for high-pressure, intermediate-pressure, forwai 
ow-pressure, and aft low-pressure respectively. It would 
appear that the diameters of cylinders are at fault ; but 
surely the Admiralty would never make such a mistake ! 
Yet it seems to me that cylinders of 42 in., 72 in., 72in., 
and 72 in. would have been nearer the mark than 45 in., 








70in., 76in., and 76in. The engines would have been 
smaller as a whole, the powers would have been more 


of the high or the intermediate, the ratios of power ing. 





nearly equal, and the turning moment on the shaft would 
have bea 3 “nicer.” ‘ 
Perhaps some of your readers could throw a little light 
on this subject, which, I think, is of general interest now 
that four-crank triples are becoming the vogue. 
ours very truly, 
Quiz. 








BOILER TUBES. 
To THE Eprtor OF ENGINEERING. 

Srr,—In your issue of the 15th inst., page 75, a ‘‘ Marine 
Engineer” writes that the accident which happened to 
the boilers of the Jauréguiberry would have occurred 
even if the tubes of these boilers had been solid-drawn 
steel tubes instead of welded ; and he — to found 
this opinion, as did your correspondent ‘‘ Neutral,” upon 
the indications that this accident was produced by short- 
ness of water. 

It is now certain that overheating, due to a failure in 
the feed, caused a badly welded tube in one of the boilers 
of the Jauréguiberry to open at the weld ; but it is not 
less certain that this overheating would not have pro- 
duced an accident had the tubes been of solid-drawn steel 
without weld. 

We know by experience that tubes of the latter kind, 
accidentally raised to a red heat under pressure, and 
containing nothing but steam, stand perfectly ; on the 
contrary, a welded tube subjected to the same conditions 
opens along the line of weld. 

The most careful tests and examinations of the tubes 
before use cannot counteract this defect in the system of 
manufacture, and a weld which will perfectly resist severe 
tests when cold, may open very egy A when the tube is 
strongly heated, and this result has been especially 
noticeable since the welded tubes have been made of steel. 

We may add that it is even stated in Belgium that in 
water-tube land boilers welded tubes which have been 
even a good time in use, open suddenly along the line of 
weld while steam is being got up, thus indicating that the 
welds, good’ and solid at first, have become unsound little 
by little during use. 

The conclusion to be drawn from all these facts is that 
which we have already communicated to you in our letter 
of the 7th inst. (see page 118 ante), namely, that even if 
welded tubes can be employed without inconvenience in 
boilers having the tubes traversed by the furnace gases, 
they are dangerous if used in boilers of the water-tube 
type. 

We are, yours truly, 
LAGRAFEL ET D’ ALLEST. 

40, Chemin de la Madrague, Marseilles, 

January 21, 1897. 








WESTERN AUSTRALIAN GoLp.—The value of the gold 
raised in Western Australia during the last 10 years has 
been as follows: 1887, 18,517/.; 1888, 13,273/.; 1889, 
56,8711. ; 1890, 88,6647. ; 1891, 115,182/7. ; 1892, 226,2847. ° 
1893, 481,585/. ; 1894, 787,0997. ; 1895, 879,748. ; and 1896 
(11 months), 956,126/. The value of the output for De- 
cember may be estimated at about 100,000/. : this would 
make the total value for the whole of 1896, 1,056, 1267. 





Tur Enoine “Invicta.” —Sir David Salomons, a 
director of the South-Eastern Railway, and a member of 
the National Railway Museum Committee, is rendering 
most valuable assistance in the preservation of railway 
history. He is having the old Canterbury and Whitstable 
engine “‘ Invicta” carefully cleaned and put in order, with 
a view to its being placed at Charing Cross Station, Lon- 
don. This engine was No. 20 in the books of R. 
Stephenson and Co., and was completed early in the year 
1830 ; after doing ballasting on the line for a few months, 
it opened the railway on May 3, 1830. Sir David Salo- 
mons, writing to the Secretary of the Railway Museum 
Committee, says, ‘‘I hope that the next time you are 
visiting London you will see the ‘Invicta’ at Charing Cross, 
as it will probably be erected within the next month.” 





ASSOCIATION OF TECHNICAL INsTITUTIONS.—-The annual 
general meeting of this Association was held in the Cloth- 
workers’ Hall, London,.on Friday, the 22nd inst., when 
the Right Hon. A. J. Mundella, M.P. (the retiring Presi- 
dent), presided over a large attendance of members. r. 
Henry Hobhouse, M.P., was elected President for the 
year 1897 and delivered his inaugural address, after which 
there was a discussion on the policy and methods of the 
Department of Science and Art, concerning which a 
number of ‘resolutions were carried. It was resolved to 
request the council to take into consideration, and to 
report to the next general-meeting, as to the best means 
of promoting full recognition of the attainments of tech- 
nological students, and also. as to the best method of 
securing a closer co-operation with the Examinations 
Board of the City and Guilds of London Institute. In 
considering this important matter the council is to have 

wer to co-opt such persons as it may deem desirable. 

he council for the year was elected as follows: Presi- 
dent, Mr. Henry Hobhouse, M.P.; Vice-presidents, the 
Right Hon. A. J. Mundella, M.P., Mr. W. Mather. ; 
Treasurer, Councillor R. F. Martineau (Birmingham) ; 
Hon. Secretary, Professor J. Wertheimer, B.Sc., B.A. 
(Bristol); Mr.- A. G. Day (Bath), Mr. A. Keen, F.C.S. 
(Cambridge), Sir Philip Magnus, B.A., B.Sc. (London), 
Professor F: G. Ogilvie, M.A., B. Sc. (Edinburgh), Mr. 
J. H. Reynolds (Manchester), Professor W. Ripper 
(Sheffield), Mr. W. P. Sawyer (London), Mr. G. 8. 
Turpin, M.A., D.Sc. (Swansea), Councillor W. Ward, 
J.P. (Portsmouth), Principal S. WeJls (London), Alder- 
man T. Wetherell (Northampton), Mr. J. Young, M.A. 
B.Sc. (Glasgow). 
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DUCKHAM’S PNEUMATIC GRAIN ELEVATOR. 
CONSTRUCTED BY THE EAST FERRY-ROAD ENGINEERING WORKS CO., LTD., LONDON. 
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Many of the districts through which the River 
Danube and its numerous and important tributaries 
flow produce some of the best corn in the world, and 
the exportation of wheat, maize, barley, oats, and 
rye has increased greatly during the last few years. 
Barges and large iron lighters convey these com- 
modities great distances to the up-river ports of 
Ibraila, Galatz, Ismail, &c., and also in a lesser degree 
to the ocean port of Sulina, situated on one of the 
mouths of the river. It is hardly necessary to refer 
to the wonderful results achieved by the European 
Commission and their engineers, Sir Charles Hartley 
and Mr. Kiihl, in improving the navigation of the 
river and deepening the bar and the Sulina mouth. 
Their labours have resulted in a very large and most 
satisfactory increase in the volume of trade, as well as 
a condition of general prosperity in Roumania and 
other countries to which the navigation of this mag- 
nificent river is so important. 

The following Tables give the beng of grain 
exported vid the Sulina mouth, and also the number 
of ships and their tonnage, between the years 1890 and 
1894. The exports from the St. George’s mouth and 
the Kilia mouth are very small. 


TaBLE I.—Grain Exported by the Sulina Mouth. 





| | yerennek 
Shipped at [Shipped in the Lightene 
Year. Sulina. River Ports. | Total. | Down from 


| River Ports. 
































| quarters quarters | quarters | quarters 
1890 | 3,300,885 | 7,298,623 | 10,599,508 967,850 
1891 | 3,225,994 6,915,938 | 10,141,932 | 579,800 
1892 | 1,691,863 7,956,445 | 9,648,308 1,165,012 
1893 | 1,895,850 12,496,490 | 14,392,340 | 1,828,667 
1894 | 3,247,737 8,004,264 | 11,252,001 1,410,694 
TaBLE II.—Shipping in the Danube. 

Sulina, | Up River. | Total. 

Year. | — ear? a OPE 2 SP TORT 


1 | 
|Number Register |Number| Register \Number | Register 
of Ships) Tons. jof Ships} Tons. of Ships| Tons. 





1890 | 309 | 304,391 | 1519 | 1,145,054 1828 | 1,539,445 

189i | 307 | 383,418 | 1416 | 1,128,612 1723 | 1,512,030 

1892 | 205 | 263,245 | 1927 | 1,163,842 1532 1,427,087 

1393 | 294 | 314,725 ; 1577 | 1,578,781| 1801 | 1,893,506 

1894 325 | 437,054 | 1391 | 1,192,649, 1716 | 1,619,703 
| : | 


It is highly probable that improved systems of culti- 
vation and the increased use of machinery will greatly 
increase the production, but it may also be expected 
that the home consumption and the quantity of grain 
required for seed purposes will also be somewhat in- 
creased in proportion to the general prosperity, so that 
the total quantity of grain available for export will be 
subject to some deduction. The recent rise in prices 
cannot fail also to have a stimulating effect in the 
same direction, and even should it not be maintained it 
will, doubtless, serve as an encouragement to the 
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farmers to devote a larger area to the cultivation of 
wheat. The column in TablelI., ‘‘Steamers Lightened at 
River Ports,” requires some explanation. As a general 
rule, the steamers loading at any of the river ports take 
in a full cargo, and then lighten down immediately 
before leaving to suit the state of the river, which 
varies day by day. The cargo taken out of the steamer 
is placed in barges, and towed down the river to 
Sulina, where it is finally placed on board the steamer. 
It follows from the above that there is a considerable 
quantity of grain to be handled twice over, in addi- 
tion to that actually exported. The work of loading 
and lightening the steamers has, until recently, been 
carried out by hand labour, sacks being half filled 
with grain by hand, and then laboriously carried up 
ladders, and the contents shot into the holds. An 
attempt was made some years ago to provide mecha- 
nical means for dealing with these large quantities of 
— by means of self-acting grabs or buckets, 
ut this system was open to objection in the 
special circumstances under which work has to 
be carried on in a river having a rapid current. 
There was considerable risk of damage to the 
barges and lighters by the buckets, and a great 
aot of filling by hand and cleaning up was necessary. 
Bucket elevators were also open to the same objec- 
tions. There was needed machinery which would be 
practically independent of hand labour, and which 
could also deal with every particle of grain without 
necessitating costly and tedious shovelling and sweep- 
ing up. Mr. Duckham’s system of pneumatic lifting 
and conveying grain fully met all these requirements, 
as the flexible pipes through which the grain is lifted 
can be led in any direction, either vertical or horizontal, 
and at any angle, so that by merely moving the pipes 
to and fro a barge may be completely cleared without 
requiring any labour beyond the men who are in 
attendance to raise, lower, and swing the pipes. 

In 1894 a company was formed for the purpose of 
purchasing these pneumatic elevators, and working 
them on the Danube, and on our two-page plate we 
illustrate the first of these elevators, which is called 
the ‘‘ Principele Carol.” 

The vessel is built entirely of steel, and is 130 ft. 
long by 22 ft. beam by 11 ft. deep. The machinery 
consists of two multitubular marine type boilers 
9 ft. 6 in. diameter by 10 ft. long, and each boiler has 
two furnaces of 2 ft. 44 in. diameter. The pneumatic 
engines are of the horizontal type, having a high- 
pressure cylinder 22 in. diameter and a low-pressure 
of 42in. diameter. The stroke is 4 ft. There are 
four air cylinders, each 38 in. in diameter, and the 
engine will develop 470 indicated horse-power. 

he air is exhausted by the pneumatic engine from 
two large steel tanks or receivers placed at 30 ft. centres 
amidships of the vessel, and carried on steel towers, 
asshown. The extreme height of these structures is 
61 ft. above the water level, and is sufficient to allow of 
the grain running by gravity through the shoots into the 
largest ocean vessel. The suction pipes through which 
the grain is lifted from the barges into the receivers, can 








be attached on either the port or starboard side. The 
grain when lifted falls to the bottom of the receivers, 
and the air is separated and drawn off from the _ 
The grain passes from the receivers through suitab 
ports into turn-over boxes, which are entirely auto- 
matic in their action. These boxes are divided into 
two air-tight sections, and oscillate on pivots, so that 
one side is being filled with grain as the other is dis- 
charging its load, the weight of the grain on one side 
or the other giving the necessary see-saw movement to 
the apparatus. 
The grain then falls on to iron trays resting on 
ivots fore and aft, so that it can be delivered 


own the incline given to the trays on whichever side ° 


may be desired. The exhaust air, after leaving the 
sonar cylinders, is delivered into quieting cham- 

rs placed at the extreme ends of the boat, and thence 
escapes without noise into the atmosphere. The ele- 
vator will transfer 140 tons Pe hour at a very low 
cost, the captain, with four deck hands, an engineer, 
and fireman, forming the crew. The pipes and shoots 
are manipulated by cranes attached to the towers, and 
they can be swung inboard when not in use. The 
grain is greatly improved by the aerating action of 
the air in the pipes, and this also has an extremely 
beneficial action by absorbing the moisture ; the pro- 
cess acts as a preventative to any tendency to heat- 
ing which freshly garnered grain might otherwise 
develop during its ocean voyage. These machines are 
made in sizes of from 10 tons capacity to 200 tons per 
hour, and are not only used for ordinary grain, but 
also for paddy or rice, and for the conveyance 
and storage of malt in breweries. The work was 
carried out by the East Ferry-road Engineering Works 
Company, Limited, London, under Mr, C. R. Parkes, 
M. Inst. C.E., the managing director, and Mr. F. 8. 
Tuckett, the manager of the company. 








INDUSTRIAL NOTES. 

THE trade unions of the country have been well to 
the front during the opening days of the session. The 
Parliamentary Committee was in session during the 
earlier part of last week making arrangements with 
respect to the several Bills to be introduced, and alo 
seeking interviews with Ministers. The first deputa- 
tion was to the Treasury, the members being received 
by Mr. Hanbury, the Financial Secretary. The depu- 
tation alleged (1) that the Government had failed to 
carry out the Fair Wages Resolution of February, 1891; 
and (2) that the Government retained on their list of 
contractors persons employing black-leg labour. They 
then went on to urge (1) that the Government should 
insert a clause in all contracts that the whole of the 
paper and other goods supplied shall be of British 
manufacture or production; (2) that the Government 

rinting for Scotland shall be consistent with the Fair 
ages Resolution, and that all workmen employed 
shall be competent, and receive the recognised wages 
paid in the district ; (3) that in all cases of Govern- 
ment and other inquiries the Treasury shall revise the 
present scale of payment to witnesses, and fix it at 15s. 
per day, in addition to travelling expenses ; (4) that 
the Government make provision for old-age pensions 
for all workers. The above is a condensed synopsis of 
the points urged, and to which the various speakers 
addressed themselves. Mr. Hanbury, in reply, said 
that he should limit himself to the matters pertaining 
to the Treasury alone, and not deal with other depart- 
ments. He stated that the Government were anxious 
to carry out the terms of the resolution referred to, 
but some gave to that resolution a wider interpretation 
than others. As to the printing, the matter would 
come before a Committee during the session. Mr. 
Hanbury made a distinction between the wages com- 
monly current in a district, and what the trade unions 
contended for as the trade union rates. Generally, he 
said that the Treasury inserted stringent clauses in 
all contracts in conformity with the resolution of 1891, 
and intimated that greater care should be taken to 
insure that the work done for the Government should 
be done at home, and not abroad, as was the case in 
some instances. As to payment of witnesses, the Go- 
vernment had already doubled the pay, raising it to 
10s. instead of 5s. as formerly. 

The second deputation was to the Admiralty, the 
members being received by the First Lord, accom- 
panied by his private secretary. The first grave com- 
eee made was that, in the Government Rockounts, 

bourers were put to do mechanics’ work in the con- 
struction of ships, which was contrary to trade union 
principles and rules, and an evasion and subversion of 
the Fair Wages Resolution passed by the House of 
Commons in Weicwnrs. 1891. The deputation went on 
to urge that the Government should only emplo 
trained and practical shipbuilders to perform their 
own special work in the kyards. In the second 
ae it was urged that Government contracts for ship- 

uilding material were sublet to other contractors who 
did not pay trade union rates current in the district, 
nor complied in other respects with the Fair Wages 
Resolution. The deputation asked that this matter 
should be forthwith investigated, and that the inquiry 
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should extend to wages and general conditions of 
employment of labourers and others who might be 
engaged or paid directly or indirectly. The chief 
spokesman at the deputation mentioned a special 


firm at Devonport who paid the labourers far 
below the current rates, and yet held contracts 
for nearly a million sterling. The deputation 


asked that a schedule of wages should be an- 
nexed to all tenders, and that all contractors should 
exhibit a printed list of the rates of wages. When 
some members of the deputation complained of the 
unskilled workers doing work for which they were 
unqualified, Mr. Goschen resented the inference. One 
of the speakers alleged that some 120 firms engaged in 
marine engineering failed to observe the Fair Wages 
Resolution. Mr. Goschen replied that those cases 
could be brought before the Select Committee, and be 
there dealt with. That which was most strongly urged 
was that all firms not conforming to the Fair Wages 
Resolution should be struck off the list of contractors, 
a —— which Mr. Goschen did not quite approve 
of. e stated that readjustments were constantly 
being made, and that the wages sheet had increased 
by 210,000/. in a very short time, and if the Com- 
mittee found that the resolution referred to was not 
being properly carried out, they would ay or 
suggest some remedy. Thedemands made by the two 
deputations cover a wide field, and involve some very 
nice points, all of which matters will be dealt with 
by the Committee. 





The January report of the Boilermakers and Iron 
Ship Builders takes a cheerful view of the situation as 
regards the present year, and not by any means a 
gloomy one as regards 1896. Large as the number of 
unemployed was during the year, there was a gradual 
decrease, especially towards its close. The report 
also briefly reviews the past history, growth, struggles, 
and successes of the union, as it closes one period of 
its career and enters upon the new. And_ in 
view of coming changes it says: ‘‘We are proud of 
our great association, and . . . we hand its honour and 
interest to the keeping of our successors ;” adding that 
‘it is the most patlick organisation the world has 
ever seen.” As regards the state of trade and the 
number of members on the funds, the total was 5136, as 
against 5515 in the month previous. There was a de- 
crease under each head of out-of-work : Cards granted 
22, decrease 26; members signing the vacant book 
871, decrease 49; on donation 2525, decrease 341; 
total on superannuation 488, increase four; total on 
the sick list 1230, increase 35. The net decrease on 
the funds was nearly 400. The votes of the members 
have been taken with respect to the proposed inter- 
national congress in 1898, and the votes were in favour 
by a majority of 4372, and of being se eoanage of 4390. 
The members are again being balloted upon the ques- 
tion as to whether labourers or unskilled workers 
should be admitted into the federation of the engineer- 
ing and shipbuilding trades. The vote of last year 
was against by a majority of 4502, but that vote 
was to some extent minimised by a subsequent vote on 
another issue. The vote now being taken is very 
direct, and will bind for some time the union. The 
report gives a history of the caulkers’ dispute at Sir 
W. G. Armstrong’s firm at Walker with respect to the 
demarcation of work. It is now rms ww dl settled by a 
vote of the whole body, the majority being 5362. ad 
the strike continued, it is thought that a terrible 
struggle would have taken place all along the north- 
east coast. The votes were in a great majority in 
each district of the Tyne, the Tees, and the Wear. 
The votes for continuing the strike were almost purely 
local ; the men on the spot or near to were in its favour. 
This shows that a large organisation is more favourable 
to industrial peace than a local union, where strong 
antagonisms are almost sure to exist. 





The report of the Associated Blacksmiths shows that 
trade is fairly good in all districts. In one only— 
Dundee—is it said to be bad, and there only seven were 
out of work. The engine smiths on the Clyde and at 
Belfast have agreed to accept the offer of the North- 
West Engineering Trades Employers’ Association of an 
advance of #d. per hour and 5 per cent. on piece rates, 
to date from the 12th instant. The non-associated em- 
ployers have been negotiated with as to the same ad- 
vance. Negotiations have also been entered into for 
an advance of the wages of ship smiths. At Paisley 
an advance has been conceded; also at Leith of 2s. 
yer week. Negotiations have been in progress at 
Jarrow for an Mae of engine smiths’ wages. At 
another centre an advance has been asked for. Alto- 
rether the wages-advance movement seems to have 
ez very successful. The questions of the federation 
of the Scottish unions and of dalagetions to trade con- 
gresses are dealt with in the report. 





Another important advance in wages has been con- 
ceded on the north-east coast, affecting the shipbuild- 
ing trades on the Tyne, the Tees, and the Wear. A 
deputation of the hammermen engaged in those trades 
solicited an advance of 1s. 6d. per week. They then 





had an interview with the employers. The conference 
was an amicable one, and, after some negotiations, it 
was agreed that the employers give, and that the men 
accept, ls. per week advance. Subsequently the drillers 
sought an advance, and to these also the employers con- 
ceded 1s. per week and 5 per cent. on piece rates. 
Several matters have come sharp and quick on the 
north-east coast recently, but so far all of the disputes 
have been practically disposed of amicably in the end. 
One is all the more glad of this as the men on that 
coast in all, or nearly all, centres and trades fight very 
stubbornly when once a quarrel has been entered into. 
But there are indications, however slight, that concilia- 
tion and negotiation are gaining ground. Every settle- 
ment by these means furnishes a precedent, and makes 
it less difficult for others to follow in the same foot- 
steps. So far as is known, most of the disputed ques- 
tions are at rest, one or two temporarily, the others 
for some time to come. 





All branches of the engineering trades throughout 
Lancashire maintain the same position of activity as 
reported of late, any change in condition being for the 
better. In addition to the large weight of work on 
hand, new work is still coming forward freely. The 
machine tool trade branch is perhaps the one most 
pressed with orders, for all descriptions of machine 
tools are in active demand, and most firms are so full 
of work that they are scarcely in a position to under- 
take new orders except for very long deferred delivery, 
in some cases not until next year. Both stationary 
engine builders and locomotive builders are excep- 
tionally busy, being well supplied with orders. One large 
firm inthe Manchester and Salford district has recently 
booked a very large order for locomotives for the Indian 
State Railways, but they are already so busy that 
they can scarcely start upon the last-named order 
until next year. Boilermakers are well engaged, 
though pressed not so much, perhaps, as some other 
branches, and the general engineering branches are 
kept fully part wath Some branches of the cotton 
machine making industry continue to be somewhat 
quiet ; this appears to be due to the rather un- 
satisfactory outlook in the textile trades of Lanca- 
shire. The iron trade is strong in tone, and 
a steady business is reported. The prices of nearly 
all descriptions of raw material tend gradually up- 
wards, all makers being so well supplied with orders 
that they are indifferent about booking orders for 
large quantities. Inthe finished branches the tone is 
strong at full rates, but with no quotable change. In 
the steel trade there is perhaps a little weakening in 
prices due to competition. But local makers remain 
tolerably firm at recent rates. Hematites are an ex- 
ception as regards weakening, and perhaps good 
foundry qualities. 





An increased volume of trade is apparent in the 
Wolverhampton district since the opening of the new 
year, in all branches. The new orders distributed 
indicate very hopeful prospects for the next six 
months of the year. Well-filled lines have been re- 
ceived from the Australian and South African markets, 
and home consumers and merchants are offering re- 
newals of expiring contracts to a considerable extent. 
Leading firms are well booked for supplies of best and 
second-class iron. The rates in nearly all cases are 
very firm, and the recent advance in the prices of un- 
marked bars does not appear to have diminished the 
demand. Even the minimum quotation is exceeded in 
some cases by higher rates. A better demand for 
galvanised iron has caused a slight stiffening in the 
quotations. The activity in the steel trade is fully 
maintained. Makers are heavily booked, and generally 
refuse discounts off current quotations. Very heavy 
contracts for pig iron have been entered into for.sup- 
pas during the current quarter. Employment has 
cen good in all the engineering branches and cognate 
industries. In several engineering firms overtime has 
been the rule rather than the exception. Boilermakers, 
bridge girder, tank, and gasholder erectors have all 
been busy, except where interfered with by the 
weather. Ironfounders have been busy also. The 
same is true of the makers of coach axles, springs, and 
ironwork in the Wednesbury district, in many cases 
overtime being worked. 





In the Birmingham district it may be said that the 
iron and steel trades have manifested a buoyant tone. 
The unmarked bar trade is busy, and prices are strong ; 
while makers are revising the scale for extras, which 
has been in some confusion of late. There is a good 
demand for nail and tube strip; angles have been 
improving, but the galvanised branches have been 
rather quiet. Marked bars maintain a good position, 
and all classes of steel. All the engineering branches 
and cognate industries are busy, and many firms are 
working overtime. The brass and copper trades are 
well employed, and in some branches, such as chan- 
delier and cabinet work, fender and firebrass work, 
outcasting and metal working and rolling, overtime 
has been the rule. Employment is spoken of as fair 
in the bedstead trades, with the ironfounders, file- 





cutters, penmakers, cycle-makers, and iron and steel 
tube workers. Everywhere there are signs of steady 
work, with good prospects for some time to come. 





At a conference of the engine-drivers and firemen 
held at Birmingham last week, the proposal for an 
eight-hours day was rejected, and also a subsequent 
proposal for a nine-hours day. The conference passed 
resolutions in favour of a 10-hours day, with some 
exceptions, with a mileage of 150 miles for express 
passenger trains, and of a run of 20 miles being 
regarded as denominating an express train if that 
distance was done without stoppage. It was agreed 
that the rates of pay should be for firemen 4s. per day 
for the first year, 4s. 6d. for the second year, and 5s, 
for the third year. Drivers to have 6s., 7s., and 8s. 
respectively for the same period of service. The 
London men to receive 4s. per week extra on these 
rates. A further resolution asked for the abolition of 
the ‘‘ trip system.” 





Labour questions in Parliament very much depend 
upon the general state of business, and especially upon 
the character of the Government proposals of pressing 
importance. They also depend upon the chance of the 
ballot, which is often somewhat adverse. This happens 
by reason of the newer methods of balloting in groups 
for particular questions. This session, acting upon 
the policy indicated, the miners have come out third 
for the Mines Eight Hours Bill, Mr. William Allen, 
not Allan, of Gateshead, having charge of the Bill. It 
is the first order of the day for Wednesday, May 5, 
when it will have a chance of thorough discussion. 
The miners feel pretty confident of the second reading 
being carried. The miners stand well also with their 
second Bill to amend the Mines Regulation Act. Thus 
they take the lead in questions of labour before the 
House of Commons. What the attitude of the Durham 
miners will be under the changed circumstances remains 
to be seen. They are now part and parcel of the 
Miners’ National Federation, the chief plank in whose 
platform is the Eight Hours Bill. Things look auspi- 
cious for that Bill, but the chances sometimes change 
very suddenly in Parliament, especially when the real 
tug of war comes. The Steam Engines and Boilers 
Bill also comes out early, being the sixth. This will 
also have a chance of fair discussion. This measure is 
one for securing safety by the employment of properly 
qualified persons in charge. Another Bill of the same 
character, only in another way, is the Plumbers Re- 
ristration Bill, which stands twelfth on the list. That 

ill is based upon the necessity for properly qualified 
plumbers for household purposes, so as to insure 
proper sanitary conditions. All these measures have 
a first place on several early Wednesdays in the 
session. The one other measure of supreme import- 
ance is the Employers’ Liability Bill, which is a 
Government measure. 





At last steps have been taken to bring the Hamburg 
strike to a close. The men’s federation addressed a 
request to the employers’ federation asking .for an 
interview, with the result that a deputation was sent 
to discuss the matters in dispute. The interview was 
an amicable one, and several matters were discussed, 
when it was decided to appoint three on each side to © 
thresh out the whole question, and then to refer any 
matter to arbitration which could not be settled. One 
point came up subsequently, namely, the dismissal of 
the men who have worked during the strike. The 
employers declare that no settlement is possible if this 
claim be insisted upon. The men reply that it is not 
their intention to do so. The only thing that the 
desire is that no further importation of foreigners shall 
take place. Probably the matter will now be arranged. 
The Bricklayers have voted 500/., and some other 
trades have made grants, but the total required weekly 
is a very large sum. 





Another strike in the cycle trade has occurred at 
Coventry ; this time the ‘‘ tell filers ” at the Humber 
Cycle Factory. The strike is for higher wages and 
increased prices for their work. The Dunlop Company 
announce that they are able to do without the hands 
locked out. 





Several disputes have recently arisen in connection 
with coal-mining, and in some districts there are indi- 
cations of possible trouble. At Newton Grange, Dal- 
keith, about 600 struck work last week with the view 
of securing liberty to continue working eight hours 
only, a policy which the employers resented. On the 
advice of the Lothians Federation the miners of New- 
battle resumed their respective morning and afternoon 
shifts on Friday last. The full complement of about 
600 resumed work accordingly. The Federation 
expects that the eight-hours day will be observed, and 
that drawing material will cease a little before that 
period. The dismissed men were reinstated by the 
arrangement. 

The Board of Trade has been asked to arbitrate in 
the dispute at the Pinxton Collieries, near Notting- 
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ham, affecting 1200 miners, which has lasted for six 
months. The difficulty which remained was the em- 
ployment of non-union labour in one of the pits. The 
strike at the Bwllfa Colliery, Rhondda, was finally 
settled on the 19th, the management having agreed to 
reinstate the 22 men who were still out. All the 
other points were referred to arbitration. About 300 
men resumed work on the following day, the 20th, 
and presently the full complement of 800 men will be 
at work as locsnacly. The dispute had reference to 
the prices in a new seam, to which, it was said, the 
scale did not apply. 





The West of Scotland miners are pursuing their 
agitation for better wages, and the Miners’ Federation 
promise levies if the men at the Fifeshire and Lothian 
collieries come out. The limitation of output is to be 
carried out, but a resolution only to work four days 
per week was lost. It was resolved to consult the 
districts before taking measures. 








COLLISION AT MELTON CONSTABLE. 

BrEtTWEEN 10 and 11 on the morning of December 5, 
1896, a passenger train, consisting of a tank engine, one 
composite carriage, and a brake van, running from Yar- 
mouth to Melton Constable, on the Midland and Great 
Northern Joint Railway, came into collision with an 
engine and tender standing at the point marked “‘X” in 
the accompanying figure. Part of the train was derailed, 
and the five passengers in it complained of injury, while 
the train-men were considerably shaken, and incapaci- 
tated from duty for a time. 

The engine and tender had come cut of the locomotive 
yard on the up side of the station, and were waiting for a 
goods train to come out of the goods yard before going in 
there themselves. There is not room for a tender engine to 
stand at,‘ X” without fouling either the up line from Yar- 
mouth or the down line to Norwich, and as the goods train 
was going in the latter direction the engine stood foul of 
the Yarmouth line, with the full knowledge of the signal- 
man as well asthedriver. Forgetful of this, the signalman 
took on the up passenger from Yarmouth, but he did not 


Goons 
YARD 
—— 


Ra So 
_DOWN > > SEP hd 








» 


Ff of 
y digo 4 4¥ 


thesame. The overlap then appears white, while the re- 
mainder of the uncoloured disc appears red. , 

Professor Silvanus Thompson said that he was surprised 
that “‘ patent plate” was sufficiently good for Michelson’s 
experiment. ad the author tried illuminating the discs 
in his subjective effect experiment for a very short in- 
terval, so that the eye should not have time to wander 
from one disc to the other? 

Mr. Griffith said that if you looked through a tube at 
= disc at a time, one appeared green and the other 
white. 

The Chairman said the point seemed to be, could you 
fatigue the eye simultaneously, or must it be successive ? 

Professor Silvanus Thompson said two common 1-in. 
microscope objectives were very suitable for projecting 
rings an heathen. 

Mr. E. C. Baly read a paper on the “‘ Passage of Elec- 
tricity through Gases.” 

In this paper, which is of a purely controversial nature, 
the author brings forward as arguments that electrical 
conduction in gases is not of an electrolytic nature, the 
following: (1) That the sign of the charge on the sup- 
posed gaseous ion is variable. (2) The initial resistance 
ofa gas. (3) The invalidity of Ohm’s law. (4) The ae. 
manence of the su gaseous electrolyte. (5) That 
every mixture of s must equally be an electrolyte. (6) 
That the cain apeltiens in a vacuum tube when the 
current is passing has been shown to be very uneven. It 
is very steep in the cathode glow, and is by no means a 
regular decline between the electrodes. 

chee Armstrong said it was difficult to know from 
what point of view the author had treated the question. 
The first part of the paper consisted almost entirely of a 
criticism of Professor 7 J. Thomson’s theory and experi- 
ments. Professor Thomson, however, is not theonly ob- 
server who has dealt with this subject. The author’s 
arguments seemed vitiated by the fact that he has looked 
upon the subject from one very narrow standpoint only, 
viz., the ionic hypothesis, and Lord Kelvin, for instance, 
does not believe in the truth of the ionic hypothesis, even 
in the case of liquids. Professor Thomson has. shown 
that the phenomena depend on the dryness of the gas, 
so that the conduction cannot depend on the gaseous 
molecule alone. In the case of conduction induced by a 
neighbouring discharge, this might be due to the expul- 
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pull off his “‘ home ” signal until the train was about 200 
yards from it, whereupon the train-driver put steam on 
again, having shut off previously. He saw the engine 
ahead of him, but did not notice until quite close to it 
that it was fouling his line; he immediately applied the 
brake, but was unable to avert a somewhat sharp col- 
lision. ‘The driver of the light engine also caught sight of 
the train as it was close upon him, and at once gave his 
engine steam, but only succeeded in just starting it before 
he was struck. Major Marindin considers that the only 
man to blame is the signalman, who frankly admitted his 
oversight. He is a man of experience and of stainless 
record, and the Government Inspector surmises that the 
fact that the Norwich goods was over two hours late may 
have contributed to his forgetfulness. Since the accident, 
engines are no more allowed to stand between the two 
facing points, and Major Marindin expresses a hope that 
the company will in future avoid doing so as far as = 
sible, or, if this is not feasible, will provide clearance bars 
upon this piece of line. The driver of the light engine 
was justified by the rules of the very need in remaining at 
this point, but it is considered that he would have shown 
more discretion had he, after the departure of the goods 
train, called the attention of the signalman to the position 
in which he was standing. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
January 22, Professor Ayrton, Vice-President, in the 
chair, Mr. Croft gave an exhibition of some simple 
apparatus. The exhibition included an ingenious form of 
ae to fit on an upright retort stand ; a Nicol used for 
projecting the rings and brushes in crystals with which it 
is sufficient to use the ordinary condenser of the lantern, 
the source of light having been moved further away from 
the lens than is usual ; some photographs showing caustics, 
conical refraction, and diffraction ; a stand for magnets, 
&c., when demonstrating the attraction and repulsion of 
poles ; a stand for the suspension of objects for experi- 
ments on diamagnetism; a holder for X-ray tubes, 
consisting of a spiral of wire fitting round the ex- 
haustion tube of the bulb ; an X-ray photograph taken 
by means of a Wimshurst machine ; a model of Michel- 
son’s interference experiment ; an arrangement to show 
subjective colours, in which a double lantern is arranged 
to give two partly overlapping discs. A sheet of n 
glass is placed before one lantern and the light of the 
other decreased til] the illumination of the two discs is 








| Dewar’s was very instructive. He h 


sion of condensed vapour from the walls of the vessel. It 
would appear that in the dry state gases are not electrolytes. 

Mr. Enright said he thought it was not correct to say 
no work was done in electrolysis. 

Professor Silvanus Thompson said that the pursuit of 
the analogy between the conductivity in gases and liquids 
was apt to lead one too far, Thus, if you compare the 
conduction in a mixture of H and Cl with electrolysis your 
analogy will be a false one unless you import into the 
term electrolysis the idea of chemical separation as taking 
place in the solution. If a current separated a mixture 
of powdered zinc and sulphur it could not be called a case 
of electrolysis. 

Professor Armstrong said an experiment of Professor 
i shown that if you 


| cool the surface of a Crookes tube the discharge stops. 





It was quite inconceivable that at these low pressures the 
gas became liquefied, so that this experiment seemed to 
show that conductivity depends on the presence of a 
vaporous electrolyte. 

r. Enright asked if Professor Armstrong knew how 
the presence of an electrolyte assisted conduction. 

In a communication Professor J. J. Thomson said that in 
the decomposition of steam by a spark the fact that in the 
tube as a whole the amount of steam decom is greater 
than the amount of gases liberated in a voltameter in 
series was no objection to the conductivity being electro- 
lytic. The only condition im by the laws of electro- 
lysis was that the excess of H or O at one terminal, and 
of O or H at the other, should correspond to the amount 
of electricity passing through the tu Thus, suppose 
in a waiei-odenpetnt a number of metal partitions are 
tixed so that the current has to pass across these 
plates. Then at each plate H will be given off on 
one side and O on the other, and by making the 
partitions sufficiently numerous the total quantity of 
gases given off for the passage of a given current 
may be made as large as we please. The excess 
would not be affected at all by these partitions. In the 
experiments made by Mr. Rutherford and _ himself 
(Professor Thomson), they did not observe any polarisa- 
tion when the conductivity was produced by Réntgen 
rays. With reference to Mr. Baly’s objections to the 
electrolytic theory: (1) There is no reason to think that 
under conditions other than in solution the atom of 
hydrogen may not have a negative rege 0 (2) The 
electrolytic theory leads us to expect that it would 
require a finite electromotive force to send a discharge 
through a gas; before such a discharge can take place the 
molecules must be split up, and this requires an electric 





field of finite strength. (3) In the case of a gas, the electric 
field has to ionise the molecules, so that an increase in 
the strength of the field will not only (as in the case of a 
liquid electrolyte) increase the s of the ions, but it 
will also increase their number, and thus the current will 
increase faster than the electromotive force. (4) The ion 
once used can again combine, and since the ionisation 
is done by the electric field, it can be again split 
up and used again. If, however, the ionisation has 
been done by external sources, as, for example, by 
Réntgen rays, then we find that the conductivity 
decreases as the current passes. (5) There seems 
to be no reason on the electrolytic theory why in a 
mixture of HCl and Cl some of the current Ege! not 
o through the chlorine. (6) A variable potential gra- 

ient would be produced if the ions moved with different 
velocities. Mr. Baly’s process in the positive column 
a to be the same as on the electrolytic theory minus 
the atomic charges. 

In a communication Professor Schuster said: Mr. Baly 
criticises what he calls the electrolytic theory, but directs 
his arguments against a form of the theory which is, as far 
as the writer knows, advocated by no one. Mr. Baly 
appears not to have read the original papers in which the 
fundamental points of the theory upheld by J. J. Thomson 
and the writer (Professor Schuster) are explained. If he 
had done so he could not have given as an objection to 
the theory that the conductivity of a gas increases with 
the electromotive force. The essential difference between 
a liquid and a gas is that in the liquid the number of ions 
is fixed by the chemical constitution of the liquid, while 
in a gas dissociation has first of all to be produced by the 
current itself, and hence the number of ions depends on 
the current. Inthe paper referred to by Mr. Baly, in 
which the fact that when a spark is fae | through a gas, 
the gas ceases to insulate for some distance round the 
yo , is described, the explanation that this was due to a 

ifficulty of passage of the electricity from the electrode 
into the gas was especially disclaimed, the explanation 
ag being substantially the same as that now given 

y Mr. Baly. Mr. Baly asks what becomes of the 
ions that are set free. he answer, of course, is that 
they recombine. The view that stratifications are 
due to compound molecules, and do not probably 
occur in pure gases, is not new. With reference to the 
author’s statement that ‘‘ measurements made by Wheat- 
stone and J. J. Thomson prove that the electricity travels 
along the positive column from the anode to the cathode, 
and that its velocity is about half that of light,” Pro- 
fessor Thomson’s results show that the breakdown of 
the insulating power of air takes place in the manner de- 
scribed, but this does not show anything as to what 
happens when the discharge has reached the steady 
state. Mr. Baly is quite wrong in the excess charges he 
assigns to different parts of the vacuum tube. Experi- 
ments on the excess charges can count for nothing unless 
they are done with continuous currents. Mr. ly is 
further wrong in stating that the fall of potential is 
rapid in the glow. On the contrary, it is very small in the 
glow, being very rapid in the dark space, between the 

low and the cathode. Mr. Baly adopts Professor 

homson’s view as to the formation of molecular chains, 
but in a form very difficult to accept. The whole founda- 
tionof Mr. Baly’s theory is upset by his wrong assump- 
0 as to the excess charges in different parts of the 
tube. 

The author, in his reply, said that on some points he 
had been ceca di tes Ho 9 He thought that the increase 
in conductivity could not be due to vapour driven off 
from the sides, for ultra-violet light also produced such 
an increase. If Réntgen rays produce ionisation, then 
there ought to be a reduction of density of the gas, 








A NEW FEED-HEATER SYSTEM. 
By Kari Lunpkvist, Manager, Engine Department, 
Elsinore. 


In Zeitschrift Verein Deutscher Ingenieure, vol. xxxx., 
rt 23, is an article, “‘ Eine Neuerung auf dem Gebiete 
er Heiz dampfmaschine,” vonM. Schroter. In this article 
it is pointed out that the possible economical effect of the 
steam engine is now so far attained that it is only through 
re of the steam that still more favourable re- 
sults can be realised. Of course I admit the great im- 
portance of superheating, and I am convinced that it will 
not be many years before superheating will be quite 
common. 

Besides, or at the same time, as we may in this manner 
try to bring the effect of the steam engine up to its maxi- 
mum, we may also employ another plainer and already 
imperfectly used aid to economy, viz., the heating the 
feed water. It is well known that the thermodynamic 
effect of the steam engine, even in the case of triple-expan- 
sion engines with surface condensation, only amounts 
to about 18 per cent. including steam jackets, an effect 
which, although in a certain sense satisfactory when we 
bear in mind that a score of years it scarcely was 10 

r cent., is yet so ridiculously small that an endeavour 

as been made to construct on another system a motor 
having the possibility of giving a greater tharsadyyuamale 
effect. Iam alluding to the Dowson gas engine, which, 
no doubt for a time, has been a serious competitor for the 
steam engine. 

The reason why the steam engine in its present form 
is not suitable for a higher economic development is, 
that the water—the substance employed in the develop- 
ment of power—has such a disproportionately great latent 
heat. In order to avoid this undesirable condition we 
can (1st) employ other fluids which have less latent heat 
in proportion to the sensible; (2nd) use water, but 
endeavour by another process than condensing to 
avoid the eos, out of Carnot’s cycle; (3rd) use water, 
but try to withdraw from the condenser as much of the 
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steam as possible, and use both the latent and sensible 
heat of the steam for a more intense heating up of feed 
water. 

The latter-named manner is the plainest, and the present 
paper deals with trials carried out with a feed-heater 
system, constructed with this special object in view, 
and which has been patented by the author, 

General Remarks.—The trials took place in the month 
of September, 1896, on board the s.s. Gunther, built by 
the Elsinore Iron Ship Building and Engineering Com- 
pany, to the order of the Steam Navigation Company of 
1889 of Hamburg. 

The Vessel.—The vessel is 73.15 metres long by 10.36 
metres broad, and able to carry 2100 tons, including 
bunker coals, on a mean draught of 5.18 metres. 

The Engine.—The engine is of the three-crank triple- 
expansion type, with surface condenser. The high and 
middle pressure cylinders have steam jackets, both heated 
separately by fresh steam from the boiler. The dimen- 
sions of the cylinders are 432 mm. (17 in.); 698 mm. 
(27.5 in.); and 1194 mm. (46.4 in.) by 838 mm. (33 in.) 
stroke. The air pump is vertical and single-acting, with 
a diameter of 495 mm. (19.5 in.) by 419 mm. (16.5 in.) stroke, 
The cooling surface in the condenser is 92.8 square metres. 

The Boiler.—The boiler is a common marine boiler, 
with three corrugated flues and return draught through 
316 tubes 3} in. in outside diameter and 2100 mm. (82.6 in.) 
in length over the tubeplates. The outer shell is 4723 mm. 

186 in.) in diameter, and has a length of 3048 mm. ap in.). 

he heating surface is 206.7 square metres, and the grate 
surface 4.50 square metres. The working pressure is 124 
kilogrammes per square centimetre = 175 lb. per square 
inch. 

The Feed Heater.—The feed heater* is placed in the im- 
mediate vicinity of the air pump. The air pump works with 
the feed-water standing high up in the discharge pipe. On 
the hotwell, which is cast in one piece together with the air 
pump, and, as usual, forms the lowest part of the dis- 
charge pipe, is placed a valve, which is connected with 
the bottom piece of the feed heater through a valveand a 
short pipe. 

On the hotwell is an additional valve, which, when it 
8 opened, puts the hotwell in direct connection with the 
feed pumps. When the first-named valve, however, is 
open, then the water, owing to the law for communicatin 
vessels, has to flow into the bottom piece A of the fe 
heater (see Figs 1 to 5), flow upwards in the conical part, 
disperse in the vertical heating tubes in the middle piece 
B, and fiow out from the top piece C. 

In the top piece there is a division v, which guides the 
feed water downwards, so that it may flow out through 
the branch b to the feed pumps, Under the conditions 
above described the following points have to be noticed : 

1. As the feed water on its way from the hotwell to 
the feed heater has to pass slowly downwards, the air 
carried on by the water is separated and escapes through 
the discharge pipe ; the feed water is thus Rea into the 
feed heater free from air. 

2. The heating up of the feed water in the feed heater is 
done by steam from the low-pressure receiver. In this 
receiver the steam has a temperature of 105 to 115 deg. 
Cent., and it is thus but a question of heating surface to 
get the feed water heated up to the boiling point. Further, 
as the steam here already has performed the greater part 
of its work in the engines, it is evident that a considerable 

saving of coal has been gained through this method. 
That part of the whole steam consumption, which is used 
for heating up—about ,— delivers both latent and 
sensible heat, and has thereby a thermodynamic effect of 
nearly 100 per cent., whereas the rest, owing to the loss 
arising in the main condenser, fails to complete the Carnot’s 
process, and has about 15 per cent. thermodynamic effect. 

3. During the slow and intense heating of the feed 
water during its upward flow in the feed heater, the grease 
carried over from the engines is separated, and when the 
water flows downwards under the division v on its passage 
to the feed pump, the grease floats as scum on the surface 
in the top piece, wherefrom it is regularly skimmed off. 

4. The feed heater is, owing to its form and construc- 
tion, a natural auxiliary condenser for the steam, and, 
during the discharging or loading of the ship, is used for 
this purpose. The donkey boiler, which generates this 
steam, can thus be fed by fresh and heated feed water. 

The Results of the Trial Trip.—The barometer was at 
765 mm. (30.12 in.). A tepsail breeze from east-by-south 
was blowing. The current was from the south, and of a 
force of about 2 knots. The temperature of the sea was 
14 deg. Cent. The temperature of the air was 18 deg. 
Cent. The temperature in the uptake was measured by a 
pyrometer, and was found to be, on an average, 325 deg. 
Cent. 

The Air Pump.—The air pump, which formed a part of 
the feed-heater system, was indicated in order to calculate 
how much power was necessary to lift the feed water 
through the eed heater. The indicating was undertaken 
as well with feed heater as when working in the usual 
manner, with low water in the hotwell and direct-feed 
pumping. The result is shown by Figs. 6 and 7. 

From the diagrams (that shown by Fig. 6 being taken 
with the feed heater in use, and that shown by Fig. 7 
without feed heater) it appears clearly that the air 
pump has a greater work to do when the feed heater is 
used. The loss of power of the engines, however, 
is but 4 indicated wed »ower, and thus does not 
amount to more than ee is required for every 
other feed heater, and is considerably less than that 
rendered necessary by filtering the feed water in the 
feed pipe between pump and boiler. There is an advan- 
tage due to the valve seats and the bucket of the air pump 


* Mr. Lundkvist’s system of feed heating is being intro- 
duced in this country by Messrs. - Kirsop and Co., 
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35, Macalpine-street, Glasgow. 


a 


Fig. 9, taken without feed 


drawn in wit 
sure is so great that the discharge valve is lifted, and 
the delivery to the ,boiler takes place during the rest of 
the stroke b. 


the air contained in the pump is expanded until the suc- 
tion valve (when the distance ¢ has been traversed) lifts, 


water and air from the hotwell. 
gram we thus can calculate the effect of the pump to be 


being covered with a high column of water, the result 
being that the engine, even when standing still for a long 
time during manceuvres, keeps its vacuum and is thus 
more manageable. 

The Feed Pumps.—It being supposed that the feed 
water was freed from air, the feed pumps were indicated 
in order to substantiate this. Therefore the indicating 
was undertaken as well with feed heater as when working 
with direct feed. 
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The results are shown in Figs. 8and 9. The diagram 

eater, has all the , mn 
and shows that the air has great 
ring the down-stroke a the air 


haracteristic of a pump, 
pave. {Du 
1 the feed water is compressed until the pres- 


ffect in the 


On the return under the first part of the suction stroke, 


nd the pump during the rest of the stroke is filled with 
According to the dia- 


, 


much air there 


a-c¢ 

+b 

The diagram Fig. 8, taken with the feed heater in use, 
however, is so far from being like a pump card that an 
experienced pump constructor padiedl ve 8 y would try to 
make improvements During the down-stroke, while the 
distance a, is being traversed, no resistance is met with, 
which proves that there is no air. During the following 


boiler, viz., of the theoretic capacity of the pump. 
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% and how is pumped into the 


part of the stroke a, there is first found a small irregu- 
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Fig. 3. 
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larity, which represents undulations in the pump and 
valve chests. A very fast rising compression line then 
commences, which may be sup’ to have its origin 
in compression of the steam-mixed feed water. During 
the last part of the stroke 6 the feed water is delivered to 
the boiler. The line B P represents the working pressure. 


The diagram Fig. 9, without feed heater, shows that 
there are spaces in the pump in which the air collects, 
and whereby the suction period is slackened. On the 
diagram Fig. 8 the left-hand lower corner, corresponding 
to the beginning of the suction stroke, is rectangular. If 
there was the least air in the boiling water, it would 
remain in the pump, and its presence would be indicated 
here on the card. y the form of the diagram it is thus 
incontestably alas that the feed water is thoroughly 
freed from air. 
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This result coincides with the — observation pre- 
viously made on the vacuum gauge. 

during ordinary working showed 0.83-0.85 atmosphere 
vacuum, and the feed heater was put into use, the vacuum 
rose slowly to 0.93-0.95. 

By the removal of the air from the feed water thus 
two advantages are gained: 1. No corrosion in the boiler. 
2. Greater development of power in the engine. 

In the trial now being described, the engine made 90 
revolutions per minute, and according to Figs. 10, 11, 
and 12, Fpl copies of a set of indicator cards, de- 
veloped 635 indicated horse-power ; the reduced mean 

ressure is 1.72 kilogramme per square centimetre with 
eed heater, and 0.1 kilogramme per square centimetre 
(1.42 lb. per —~ inch) less without this. The gain in 
power caused by the feed water being freed from air thus 


amounts to Ol 100 = 6.17 per cent. 
1.62 


06 


Ent SX.5 2353 


Gy 


When this gauge | 


For the heating up there is consumed 100 — 44 = 56 
calories per kilogramme of feed water. This heat is taken 
| from the steam in the low-pressure receiver, where there 
| isa pressure of 0.4 kilog. per sq. centim. (5.7 ge ag sq. in.). 
| Every kilogramme of steam, which is used for heating 
up, thus contains 640 calories, and of these 640 — 44 = 596 
calories is used in the feed heating. Of the total steam 

‘ : 56 1 
s0nS tion there is thus used = ——, for the heat- 
consumption there is BS 106 
ingup. As the following calculation only is an approxi- 


mate one, say 0 of the whole steam consumption is 


reckoned to be on the safe side. This * is withdrawn 


from doing work in the low-pressure cylinder, and thereby 








arises a loss of power of — x ee x 100 = 3.29 per 
. 10 = 635 








Fig.n 3S 2d,09 








In the high-pressure cylinder 0.34 of the length of the 
stroke. 

In the middle-pressure cylinder 0.51 of the length of 
the stroke. 

In the low-pressure cylinder 0.45 of the length of the 
stroke. 

The steam pressure in boiler was kept at 12.0 kilo- 
grammes per square centimetre, and amounted in the 
middle-pressure receiver to 2.9 kilogrammes per square 
centimetre, and in the low-pressure receiver 0.4 kilo- 
grammes per square centimetre. 

Vacuum was 0.93 kilogramme per square centimetre. 

The revolutions per minute were 90. 

Figs. 10, 11, and 12 are, as we have said, a set of indi- 
cator cards corresponding to the average figures obtained 
during the trials. 

During the trials the feed- water consumption was 
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measured through one of the well-known meters from A. 
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The Feed Heater.—The feed heater has a heating sur- | 
face of 18.6 square metres (200 square feet), which is large | 


SHI += 209,19 


Soro 1X92 695.04 


9 ‘ ° 
cent., hem = the proportion between horse-power in low- 


enough so that the feed water easily can be heated up to 4 | pressure cylinder and total horse-power (see Figs. 10, 11, 


temperature of 100 deg. Cent. When working without 
feed heater the feed water was led into the boiler by a 
“ae of 44 deg. Cent. ¢ 
The steam pressure during the trials was kept at 12 kilo- 
grammes per square centimetre. Every kilogramme of 
steam thus carries on 665 calories from the boiler. Thus 
the net calories per kilogramme of steam without feed 
heater amount to 665 — 44 = 621, while the net calories 
when using the feed heater amount to 665 — 100 = 565. 


_the profit through heating up the feed thus amounts 


» x 100 = 9.18 per cent. 


621 


| and 12). : 

| The total profit, which is gained by using this feed- 
| heater system, is thus: 6.17+9.18 — 3.29=ca. 12 per cent. 
| of the coal consumption without feed heater. 

Regarding the ability of the feed heater to clean the 
| feed water from grease, this was so evident, that a filter 
could not do it better. Twice in the watch the —= 
| was skimmed off, the surface in this period (two hours) 
| being covered. 
| The Enyines.—During the trials the engines were work- 
| ing by the following cut-off in the cylinders : 


er é ee | 





: I 


Schmid, in Zurich. The meter, which is able to measure 
feed water up to 500 litres per minute at a temperature 
up to 115 deg., has a correction - coefficient of 0.99 at 
; 1.000847 ‘ 
15 deg., and thus of 0.99 x . = 0,95 b 1g. 
’ ‘ a oe 
temperature of the feed water. The water consumption 
was measured as 5.577 kilogrammes per indicated horse- 
power per hour without correction. The real water con- 
sumption was consequently 0.95 x 5.577 = 5.3 kilo- 
grammes (11.7 lb.) per ind. horse-power per hour, excluding 
condensation in the steam jackets. Assuming the steam 
to carry moisture to the extent of 2 per cent. at the 
highest, then the engine is supplied with 0.1 kilogramme 
of water and 5,2 kilogrammes 2+ pea or 5.2 (665 — 100) 
+ 0.1 (195 — 100) = 2947.5 calories per indicated horse- 
power per hour, Rg aeons effect of the engine 
. 75 x 3600 . . 
is thus 100 x ——___“—__ = 21.6 per cent. lectin 
2047.5 x 494 21.6 per cent., neglecting 
the steam used in the steam jackets. 

The condensation in the steam jackets was not mea- 
sured during the trials, as it was attended with several 
difficulties under the circumstances ; previous experiments 
have, however, shown that ca. 0.45 kilogramme steam per 
indicated horse-power per hour is condensed in both steam 
jackets together. 

A special small pump delivers this water, mixed with a 
little steam, back to the boiler at a temperature of 150 
deg. Cent. Every kilogramme of steam thus delivers 
665 — 150 = 515 calories in the jackets, or 0.45 x 515 =232 
calories per indicated horse-power per hour. The total 
calorie consumption 2947.5 + 232 = 3179.5 per indicated 
horse-power per hour. The thermo-dynamic effect of the 


75 x 3600 
= 2 t. when th 
3179.5 x 424 Ry yee ee ae 


steam used in the steam jackets is taken into account. 
As far as I know, both these stated effects are records, and 
thus prove the economical importance of the feed heater. 


(To be continued). 
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SANDBERG RAILS.* 
By A. L. Ucexa, Assistant Engineer of the Swedish 
State Railways. 

Mr. C. P. Sanpserc, of 19, Great George-street, 
Westminster, London, during the year 1894, designed 
a new series of rail sections which differ in_ several 
points from his sections hitherto used both on the State 
railways, as well as on most of the private railways, in 
Sweden. One of these new rail sections, weighing 80 Ib. 
per yard, or 40 kilogrammes we metre, has, during the 
present year (1896), been introduced on the State railways, 


COMPARISON OF V 


RAILS. | 





# 
° a 
NAME OF RAIL- a 3 | & 
WAY. ls} © 1s! s |e og 
31/2 \2) 8 |d3 3 | 
-_ | o |S le S| 
~ il » ~ e os oe | 
1.13] Bis] 2) 98 
je | Sig! a a= ee] 
|e |e s | 5 AJ $ > 7 | 
Sicilia ici#2 i2t ® 
a1] &. |e | & A” 4 
Belgium. jmm. |mm) mm. imm) kg. | cm 4 om | 
cm 
State Railways 145 | 72 17 135) 62.7 7.1 1890 9.6 | 
France. | | 
Eastern 141 | 60 | 13.5 | 130) 14.21) 6.8 1476 12 
Northern .. ..| 142 | 60 15 134| 43.21 6.8 1466 12 
Paris-Lyons | 140 | 66 | 14 | 130) 47 7.1 '1685; 12 | 
Paris-Orleans 145/60] 18 |... /423 | 80 (1220) 11 | 
| 
| 
Southern .. 134 | 61 16 37.62 6.7 996 11 
Western 142 | 62 18 44 7.7 (1264, 12 
| | 
Switzerland. | | | 
St. Gothard }145 | 70; 13 | 180 46.4 7.4 1640) 12 
,, tunnel rails} 147 | 70} 13 | 180] 48.5 7.3 [1782/12 
Jura-Simplon ..| 1385 | 66 | 13 | 120) 418 6.8 |1236 12 
Germany. 
Normal permanent) 134 | 58 | 11 | 105, 33.4 | 6.73 (1037 9 
way | 
Berlin Metro-|138|72| 14 110 41 | 7.0 |1852 9 
politan | | 
Saxon State ..| 145 | 66 | 13 | 130) 44 7.4 (1607, 10 
| 
in 
Austria-Hungary. } | | ss 
Austrian State 125 | 58 | 12 | 110) 35.3 | 6.0 | 920 7.5 
Ditto 136 60 | 18 | 120] 43.1 | 6.56 |1273 15-10 
| 
Emperor Ferdi- | 127 | 58 | 12 | 110} 35.3 6.24) 951 9 
nand’s | 
England. 
Midland 143 | 67 | 18 42.2 | 6.2 {1145 9.144 
North-Western 139.7/69.9} 20.6 44.6 1142 9.13 
Sweden 
Is7d type .. 125 | 57 13 108 34 | 6.03 | 888) 10 
Sandberg’s type, 133 | 69 13 | 13838) 40) «6.58 (1267, 10 


1896 


having previously been subjected to a thorough theoretical 
examination, the result of which might be of general 
interest. 

The introduction of heavier locomotives, as well as the 
demand for increased speed. have, as is well known, 
aused a complete reconstruction and strengthening of a 
great many of the bridges of the State railways. For these 
same reasons there has long been a question of strengthen- 
ing the permanent way. 

It was only, however, during 1896 that the first steps 
were taken to remedy the long-acknowledged defect 
of want of strength in the road in proportion to 
the increase in weight of the rolling stock. The only 
cause of the long delay in carrying out this necessary 
strengthening has been the great cost of changing the 
present 68-Ib. rail section to a heavier type. Of course, 
it is only the permanent way of the most heavily worked 











sections of the main lines which will be strengthened in 
the near future, but as even these are of considerable 
mileage, the expense will be great. This, however, when 
spread over a few years, will be easily met. : / 

The strengthening of the road can be carried out in 
different ways ; of these, the laying down of heavier rails 
and the use of more sleepers has been adopted. 

Up to the — the heaviest rail used on the State 
railways has been 34 kilogrammes per metre (or 68 Ib. per 
yard), but during the present year rails of 40 kilogrammes 
per metre (80 lb. per yard) have been adopted for a con- 
siderable relaying of rails on the southern main line 





TARIOUS STANDARD TYPES OF PERMANENT WAY. 


and four bolts. The results showed that the Sandberg 
rail joint (Goliath type) is 64 per cent. stronger than the 
Dudley type. The comparison, therefore, resulted in 
favour of Sandberg’s an ead rail joint, which were 
adopted by the State railways. 

Besides the great height of this section, from which it 
derives much strength, it has relatively a very wide 
flange, by which large bearing surface between the rail 
flange and the sleeper is obtained, an important point in 
the obtaining a good permanent way with cheap main- 
tenance. 

In the trials referred to, the Sandberg rail and joint were 





























SLEEPERS. 2 | Compara- 
3 Calcula ted |tive Cost of 
= = Strain on the] Material 
5 Distance |. MODE OF FASTENING THE RAIL. Rail Flange | (Iron and 
S between © in Kilo- Steel) in 
2 eapers. a grammes per} Pounds 
al 3 Centimetre.| Sterling. 
= = nin ~ | OF - - 
3 ° az P : 
= 3 | 3 ,3 23 & 
z lala Say * 3s Z 
7 ar oe = At the Joint At the Remaining Sle soe one) 3 |8 
5 a as | g 3 | #8 e Joint. d e Remaining Sleepers. |" 35 > s8/ ais 
= ie} = 3 ros cB] Se) =) 
BE ae | ae weer: 23 33! & Is 
a A@ 3 Zz igo qFagee 2 |e 
m. cm. cm. cm. — kilos 
| 
2.6 26x14] 80 60 124.4 'No baseplates, angular fish- Baseplates fastened withthree | 457 | 503 | 1350 | 839 
| plates:730 millimetres long. | wood screws 
| Fishplates fastened to 
| | sleeper with three wood | 
| screws and to the rail with 
| four bolts 
| | | 
16 2.6 2t x 15 85 95 |Angular fishplates, no base- |No baseplates 596 | 656 | 1051 | 653 
| | | plates | 
ig | 25 |290x 14| 85 60 | 9% | Ditto Ditto Ditto 600 | 660 | 1064 | 661 
18 | 2.7 | 25 x 16 85 54 | 111 /|Angular fishplates with base- |Baseplates fastened with wood | 579 | 638 | 1248 | 775 
| plates screws | 
14 | 265 | 2x13 85 116 |Deep fishplates 19  kilo- Double-headed rail, chairs | 848 | 934 | 1250 | 777 
| grammes ~ pair, double- | with 336 square centimetres 
| headed rail, cast-iron chairs base, oak keys 
| and oak keys } 
14 | 2.65 | 25x 13 85 59.8 | 117 |Double-headed rail . Chairs with 340 square centi- | 870 | 958 | 1269 | 78g 
| | metresbase, weight 10.5 kilo- 
| | grammes 
15-18 | 2.65 '22.5 x 14 83 60 | 141 |Double- headed — rail with | a8 ae 773 | 851 | 1492 | 927 
| | chairs, deep fishplates 17 | 
| kilogrammes per pair 
15-16) 2.5 | 25 x 15 | 87.3-81| 34 | 115 /Angular fishplates both sides, Baseplates 144 by 215 milli- | 600 | 660 | 1266 | 736 
| | 600 millimetres long metres, fixed with three 
| dog spikes | 
15-16 2.5 25 x 15 | 87.8-81; 34 |... | on =n | oe a 544 600 
14 ag a 91 40 105 |Angular fishplates, 700 milli- |Baseplates 13 millimetres | 761 | 839 | 1163 | 722 
| metres long, four bolts thick, on the outside an | 
| octagonal spike, on the 
| | inside two wood screws 
ll 25 | 26x 16| 84 60 78 |Angular deep fishplates |Baseplates 160 x 180 milli- | 829 | 913] 893 555 
| metres 
ll 27 26x 16 90 60.2 | 108 Bridge joint |Baseplates with wood screws 709 | 781 | 1212 | 753 
13 25 26x 16 82.5 56 | 124 Angular fishplates, 900 milli- |Baseplates, on the inner side | 578 637 | 1394 | 866 
metres long, weighing 18 | wood screws, on the outer 
to 16.4 kilogrammes each; | side dog spikes 
six fishbolts 
10 2.4 | 25 x 15 80 50 91 Inside angular fishplates, 550 |Baseplates 130 x 190 x 11 794 | 874 | 1054 | 655 
millimetres long; outside | millimetres, three spikes | 
angular fishplates, 600 mil- | } 
limetres long ; four bolts | | | 
19-13 2.4 | 25 x 15 | 82.81 50 | 105 Outside angular fishplates Baseplates 135 by 204 by 11} 643 708 | 1164 | 723 
lengthened upwards. In- | millimetres, fastened by two | | | 
side angular fishplates 550 | spikes and one wood screw | | 
| millimetres long. Four bolts. | 
12 2.4|30 x 16, 78 | 47.4 One plain and one angular |Baseplates 778 | 857 
| fishplate. Baseplates. : 
ll 2.72 25.4x 12.7) 91.4 66.5 | 150 Bullheaded rail, deep fishplates Cast-iron chairs 184 by 394 753 | 829 | 1591 | 988 
460 millimetres long. Cast- | millimetres base, weight | 
iron chairs 22.68 kilogrammes, fastened | 
with four spikes and trenails | 
ll 2.7 (25.4x12.7 | 91.4 66.5 | 142 |Bull-headed rail, fishplates |Cast-iron chairs 254 by 365 ; 1489 | 925 
600 millimetres long. Cast- | millimetres base, weight 20,4 
iron chairs kilogrammes, fastened with 
two wood screws and two | 
round spikes with trenails. | 
12 2.7 | 22 x 16; 89.5 50 | 73.7 Angular fishplates 590 milli- No baseplates 911 1006 | 840 | 522 
metres long, weighing 19.7 
kilogrammes per pair 
13 2.7 | 23x 16) 82.5 45 87.7 Angular fishplates 660 milli- Ditto 650 730; 983} 611 
metres long, weighing 28.8 
kilogrammes per pair. 
{ 





between Stockholm and Malmé. To obtain an improved 
permanent way, it is, however, not enough to increase 
the weight of the rails, but the heavier rail must also 
possess greater resistance and have the best section and 
rail joint, to repay the increased cost. 

When the weight of the rail to be adopted had been 
settled upon, it remained to secure the best possible 
theoretical and practical advantages to balance the in- 
creased cost, which, as a rule, is directly proportional to 
the increase in weight of the rail. The weight of the rail 
to be adopted was 40 kilogrammes per metre. The choice 
of section lay between two excellent rail sections, the one 
designed by Mr. Sandberg, the other by the American, 
r. Dudley, the merits of whose designs were com- 
pared. 

In spite of the fact that Dudley’s section was 1.1 per 
cent. heavier than Sandberg’s, the moment of resistance 
of the latter was 2.6 per cent. higher than Dudley’s. 





* Translated from the Swedish Jernbanebladet (Railway 
Gazette), Stockholm. 


The greatest difference, however, was shown in the rail 
joints, which in both cases consist of angular fish-plates 








not only compared with Dudley’s, but also with some of 
the more important railways of Europe, as shown in 
the Table annexed, which contains important details 
for the comparison between the various types as to 
strength, design, and cost. This Table contains a great 
many interesting points., It shows that the Sandberg 
40-kilogramme a has quite as great carrying capacity 
as other rails of greater weight, and that the use of his 
rail and rail joint involves considerably smaller cost in 
materials than for others of the same strength. In order 
to arrive at the approximate cost of these different types 
of road by comparison, the following prices have been 
assumed, namely: Firstly, 100 Swedish crowns at 
Is. 2d., or 5/. 11s. per ton for rails; secondly, 135 
crowns, or per ton 7/. 10s., for fishplates, baseplates, 
spikes, fishbolts, and wood screws; thirdly, 110 crowns 
or 67. 2s, per ton for chairs ; lastly, 14 crowns, or 1s. 8d., 
per sleeper. For the calculation of the strains in the 
rails for the different speeds, a load of 14 tons per axle 
has been assumed. 
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Particulars of Sandberg Rails, 1894 Standard Section. 





Rail Applicable 
for 
































Weight. Details of Rail. 
| a | | | | 2 | 
aa e | 25 ane ; 
sik | [old] (88 |2is eB) 
eae | Sole | IS& | & /2 ge) 2 
= ee | § | IS 2 is ao) & 
» 2s le | 3 =3s|o le Gs £ 
ey ES. me | | kee Ey sis od 32 = 
<p ORE ase gagiei2 | 8 |58l s 
gS ifesi#i2| 8) eel gis, 3 [82 
SiX®SealiyisSsi si o S128 » bei 8 
5S \ods|/ Misi § So} Bis, © Rs g 
Sigal eis | 5 Ass gigs, % iS) o 
coll la Is |/Ele | 4 1A aA < |A n 
/mm|mm|mm| —2 | mm. |—4|—3, kg. cm | km 
| cm. | cm.| cm.| per hr 
100 | 50 |146 159 13.5) 63.64 | 70.0 |1885.269 16,000; 85 | § 
80 | 40 |133 j133 |13 | 51.82 | 65.8 |1267|/193 |15,000, 80 | 80 
70 | 35 {127 |127 |11 | 44.08 | 62.1 |1004/162 14,000; 80 | 80 
60 | 30 {114 |117 |10 37.45 | 56.4 | 703/125 |13,000, 75 | 70 
55 | 27.5 |108 |111 110 | 83.80) 53.0 | 550)104 |12,000) 75 | 60 
50 | 25 {105 |105 | 9.5) 32.16 | 51.1 | 494) 97 11,000; 70 | 50 
45 | 22.5 | 95 | 98 | 9.5 28.68 | 46.0 | 350! 76 /10,000) 70 | 40 
40 | 20 | 92| 92| 8 | 26.00| 45.1 | 302 67 | 9,000] 70 | 40 
35 | 17.5 | 86 | 86 | 8 | 23.06} 42.4 | 236) 56 | 7,000) 70 35 
30; 15 | 79 | 79) 7 | 19.26 | 





38.6 | 116] 30 6,000, 65 | 30 


Besides the increase of the weight of the rail, the per- 
manent way has also been strengthened by increasing 
the number of sleepers under each 10-metre rail from 12 
to 13. The distance between the sleepers, which was 
formerly 50 centimetres at the joint, and elsewhere at the 
most 89.5 centimetres, has thereby been decreased to 45 
and 82.5 centimetres respectively. The question has, 
however, already arisen of laying down another sleeper. 
By means of the decreased distance between the joint 
sleepers and by the adoption of Sandberg’s Goliath rail 
joints, with more advantageous placing of the fishbolts and 
spikes, a rail joint of considerably greater strength than 
the one used before has been obtained. Rails of the new 
section, which are termed Sandberg’s rails of 1896 pattern, 
were laid down during August and September, 1896, on 
the 45 kilometres (about 30 miles) between Lamhult and 
Wislanda, and it is to be hoped that there will be nothing 
to prevent a speedy continuance of the already commenced 
and very necessary strengthening of the permanent way on 
the State railways, and that the more important private 
railways will follow their example. 

In the beginning of this paper it was mentioned that 
Mr. Sandberg has designed a series of new rail sections, 
but hitherto only the 80-lb. one has been closely theoreti- 
cally considered, and that because it has been adopted 
by the State railways. 

The weights of the remainder of the series of rail sec- 
tions, of which a short description is given above, are 
from 100 lb. to 30 1b. per yard, with special designs for 
each weight shown in the Table, which also gives the 
most important points of interest. 

All these rails have much wider flanges than any former 
rails of corresponding weight, and by this, much greater 
bearing between rail and sleeper is obtained, thus increas- 
ing the life of the latter, which is of considerable econo- 
mical importance in the maintenance of the permanent 
way. 





SHORT-STROKE STEAM ENGINES.* 
By Mr. J. S. Raworru. 


THE object of this paper is to explain the construction 
and development of a certain class of steam engine which 
has grown up nearly concurrently with the dynamo 
electric machine, and has been inappropriately named 
‘high speed.” 

Any paper descriptive of “high-speed engines,” and 
ignoring locomotive and torpedo-boat engines, as I propose 
to ignore them, would not justify its title, and any a 
to include such engines would divert the attention of the 
Society from a concentrated consideration of the prin- 
ciples involved in the construction of steam engines suit- 
able for driving machines which run at a high speed of 
rotation, such as dynamos, fans, centrifugal pumps, &c. 

When from 1878 to 1881 the Gramme and Siemens dy- 
namos were slowly coming into use, and engineers found 
that they took much more power than their appearance 
seemed to justify, much trouble was experienced with 
belts, and the wit of man was set to work to devise some 
more satisfactory method of transmitting the power. 

In 1882 I brought out a form of friction gear, and fitted 
up two sets on board the s.s. Aurania, from which time 
for several years it was very generally employed for steam- 
ship lighting. The advent of the Brush machine in 1880 
brought with it an accentuated sample of the original diffi- 
culty, for it absorbed 40 horse-power, and its shape was 
unsuitable for use with friction gear. 

The only available engine for direct coupling was the 
Brotherhood three-cylinder engine, Manx halfpenny pat- 
tern, which consequently had a great run. Then came 
the Tower engine, in wn Bey reciprocation is disguised in 
rotation. 

About the same time we had the Parsons four-cylinder 
engine, and Rigg’s which had also four cylinders, revolv- 
ing round the crankshaft. 

_ Although these several combinations exhibited an 
Immense amount of a on the part of their de- 
signers, it was principally in reducing the dimensions of 
the engines that their skill was evinced, for it was soon 
proved that they were no more suitable for running at high 
speed than vertical engines, having equally short stroke, 
and although in those days very few tests were made, 
there is a consensus of opinion that their appetite for 





* Paper read before the Yorkshire College Engineering 





Society, January 18, 1897. 


steam and oil was extremely large. Indeed, it is 
obvious that a multiplicity of small cylinders, having 
necessarily an abnormally large surface exposed to changes 
of temperature, must produce excessive waste. At the 
date referred to it was well known, indeed it was quite 
obvious, that piston clearance was a source of loss; and 
that there was a very close connection between the area 
of surface exposed to initial steam and the amount of 
initial condensation in the cylinder was clearly under- 
stood ; in addition there was a prevalent and very strong 
belief that short stroke involved a great increase in in- 
ternal friction. No wonder, then, that engineers shrank 
from introducing very short stroke engines in which the 
clearance space formed a large proportion of the volume 
of the cylinder, and in which the centre of the crankpin 
was scarcely outside the circumference of the crankshaft 
journal. 

I, in common with other engineers who about that 
time and later built engines with comparatively short 
stroke, placed the cranks opposite, with the object of 
making one crankpin serve as the fulcrum of the other, 
thus reducing the pressure on the crankshaft bearings. 

We now know that all such precautions were quite un- 
necessary. The absolute demonstration of this fact is due 
to Willans, although neither he nor his successors have 























3855.8. 


ever expatiated on the subject ; on the contrary, they have 
rather beclouded the issue by claiming that their excellent 
efficiency was due to constant thrust, whereas, as a matter 
of fact, it is obtained in spite of it. 

It is well known that in Willans’ early electric lighting 
engines the crankshafts were small, and a a 

ood many smashes resulted, but in all probability 
illans made the necks as small as he dare, and smaller 
than he ought to have done, with a view to reducing 
crankshaft friction, but when in the light of experience 
the necks were increased in diameter, the early high effi- 
ciency of 893 per cent. was still maintained. 

This excellent efficiency is obtained with an engine in 
which the diameter of the cylinder is about two and a half 
times the stroke, whereas the time-honoured practice has 
been to make the stroke about twice the diameter of the 
cylinder, and yet with this diminution of stroke in the 
ratio of, say, 44 to 1, the efficiency is equal to, or better 
than, that of a horizontal ‘‘ Corliss ” wish a 5-ft. stroke. 

But the Willans engine develops power on only one 
stroke per revolution ; one stroke is idle, or worse than 
idle, for power must be taken out of the crankshaft to 
accelerate the moving parts, and incidentally to compress 
the air cushion ; hence the result is all the more astonish- 
ing, and the more clearly demonstrative that short stroke 
does not necessarily involve loss of mechanical efficiency. 
Nevertheless, by the established laws of friction, there 
must be some limit to the shortening of stroke, but this 
limit can only be determined by a series of experiments 
in a well-equipped engineering laboratory, such as that 
over whiali Pectemoe Goodman presides with great ability 
and distinction. : 

As we are now in possession of solid proof, established 
by innumerable examples aggregating considerably over 
100,000 horse-power, that short-stroke engines are at least 
quite equal to long-stroke engines in mechanical efficiency, 
one naturally turns to look for an explanation of this appa- 
rent paradox. That it cannot be accounted for by con- 
stant thrust is evident from the fact that the ‘‘Uni- 





versal”* engine has a still higher efficiency, the actual 
efficiency being somewhere between 92 and 94 per cent. 

One engine indicating 45 horse-power gave 92, and 
another engine indicating 165 horse-power gave94. Both 
tests were made with new engines. 

The real cause will probably be found in the improved 
lubrication of the working parts and in the better distribu- 
tion of stress by reason off the increased influence of inertia 
due to the higher rate of reciprocation of the pistons. 

Having settled the question of mechanical efficiency, we 
now come to the consideration of the influence of short 
stroke on steam consumption per indicated horse-power. 
Here we find four well-established sources of loss : 

1. Clearance. 

2. Port friction. 

3. Initial condensation. 

4. Leakage. 

The volume of clearance in any given pattern of engine 
varies with the area of the piston, a is nearly inde- 
pendent of the length of stroke, but when expressed as a 
percentage of the volume of the cylinder it will obviously 
Increase as the stroke diminishes—the usual 3 per cent. 
on a 5-ft. stroke would become 36 per cent. if the stroke 
were reduced to 5 in. 

This is the most serious question one has to face in de- 
signing short-stroke engines, and unfortunately it is very 
closely connected with the second source of loss, namely, 
port friction ; if we attempt to reduce our clearance by 
diminishing the size of our ports, then port friction goes 
up and we lose pressure. 

The first successful attempt to grapple with these diffi- 
culties was made by Willans in the production of his 
central valve engine, This was no mere scheme, but a reai 
invention evolved out of a clear perception of the diffi- 
culties to be overcome. By the ingenious device of using 
a hollow piston-rod as his main steam passage, Mr. 
Willans was able to reduce his port clearance to an in- 
significant fraction of the volume which has to be allowed 
in engines with external valves. In his paper read before 
the Institution of Civil Engineers in 1893 he gave the clear- 
ances as follows, which I have worked out in percentage 
of the volume swept by the piston: 


Diameter of 


Cylinder. Clearance. Fa 
in. cub. in. = 
6.0 18.0 13.0 
8.5 23.5 7.8 

14.0 65.0 7.65 


In Mr. Willans’ two classical papers, entitled, ‘‘ Non- 
Condensing Trials” and ‘‘Steam Engine Trials,” the re- 
markable performance of the Willans engine was only 
alluded to by two speakers, and neither the author nor 
any of his critics said one word on the subject of this 
marvellous improvement, whereby it had became_pos- 
sible to make a short-stroke engine with practically no 
more clearance than was necessary for the piston. 

The further possibility with the Willans arrangement 
of obtaining good drainage had not at that time been de- 
veloped, but it has been worked out in some engines built 
during the last two years. 

The Willans central valve is obviously applicable onl 
to single-acting engines, and consequently a swoon 
engine is required to give a continuity of turning effort 
approximately corresponding with that of a single-crank 
double-acting engine; this defect necessarily increases the 
cost and complexity of the engines. 

The second source of loss, namely, port friction, is 
sometimes serious, but in a far less degree than exces- 
sive clearance. It can be minimised by the use of large 
and straight ports. The annexed combined diagrams 
show the amount of loss between the cylinders in three 
well-known cases, viz., Willans, Westinghouse, and the 
Universal.” 

In the Willans engine the losses are small, but they 
occur twice between any two cylinders, whereas in the 
Westinghouse and the ‘‘ Universal ” they only occur once 
between any two cylinders. The percentage of loss in 
each case is : 


Per Cent. 
Willans Fer es: ae oe ee 11.2 
Westinghouse es ae we ay 18.2 
** Universal ”... A ee 6.8 


_ The third source of loss is initial condensation, and it 
is inherent in all reciprocating engines. It is principally 
due to the fact that the wall of the cylinder is alternately 
— to high and low temperatures. In a single- 
cylinder condensing engine the difference in temperature 
of the incoming steam and the exhaust is about the same 
as between boiling water and ice. Ina compound engine 
the difference is approximately halved in each cylinder, 
with, as might be expected, a great reduction of con- 
densation. At the present moment we are only concerned 
with the effect of reduced stroke and increased speed of 
rotation. 

It is obvious at the outset that the extent to which the 
surfaces are cooled will vary with the time of exposure, 
so that assuming a line A B representing mean tempera- 
ture, the variations in the temperature of the surface may 
be approximately shown diagrammatically thus : 





in which the shaded curves represent a speed of rotation 
twice as greatas that of the onteated curves. The saving 
in the inclosed area is 50 per cent. 

In practice it would not be 50 per cent., because part of 
the initial condensation is due to radiation to the atmo- 





* See ENGINEERING, vol. ]xi., page 279, and vol. lxii., 
page 337. 
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sphere and another part is due to the direct conduction 
of heat from the calidon to the bedplate and working 
parts of the engine. This effect is well shown in engines 
with inclosed crank chambers by the gradual rise in tem- 
perature of the oil. It is necessary on long runs to con- 
teract this tendency by employing a circulation of cold 
water in the crankpit. 

Mr. Willans made a very elaborate series of experi- 
ments to ascertain the effect of speed of rotation on initial 
condensation, and he summarised the results thus : 


Pounds Con- Pounds per 


Revolutions. densed per Hour. Horse-Power. 
400 7 1.63 
300 59 1.84 
200 48 2.28 
100 39 3.6 


all at 50 lb. mean pressure. 

I have added the third column to make the results more 
easily comparable. As the effect of mere speed was to 
reduce the initial condensation so materially, it is not sur- 
prising that the addition of a steam jacket did not make 
much further improvement. I have also tried a steam 
jacket on the ‘‘ Universal” engine between the high-pres- 
sure cylinder and the receiver, but could not detect any 
alteration in the total consumption of steam. The gain 
in the cylinder was balanced by the loss in the jacket. 

We have one source of loss left, viz., leakage. This 
loss rarely receives due consideration, because trials of 
engines are never published unless the results are as good 
as new pistons pe valves can make them, but there can 
be no oaks at all the ordinary engines of commerce, 
especially those with piston valves, suffer terribly from 
this cause. 

In my own experience I have often found engines, 
which were outwardly in good order, using from 30 to 
40 per cent. more than their normal requirement of steam. 
One engine of 150 horse-power passed 1500 Ib. of steam 
per hour when standing with steam on. 

A new engine with automatic governor acting on the 
high-pressure piston valve will run at its proper speed, 
doing no work ; but three months’ wear is usually suffi- 
cient to make it quite independent of its governor until 
loaded to about 20 per cent. Even in new engines there 
must be some leakage past the valves and pistons, but it 
is so difficult to eliminate leakage loss from condensation 
loss, that it has not yet been done, and both are included 
under the head of initial condensation. 

In describing the above sources of loss, and their effect 
on short-stroke engines, I have not mentioned water in 
the cylinder, simply because we have no means of ascer- 
taining its presence in small quantities, and no infor- 
mation as to its effect. All authorities concur, however, 
in the opinion that it is very prejudicial to economy. 
The only engines that I know of that have natural drain- 
age are the Corliss, the Willans, and the ‘‘ Universal.” 

Next in the order of successful short-stroke engines 
comes Westinghouse. In steam distribution it is a pure 
Woolf engine, that is to say, the cranks are opposite and 
the high-pressure cylinder exhausts directly into the low 
without any intermediate receiver. The admission, ex- 
pansion, and exhaust are controlled by a single piston 
valve placed on the top of the cylinder. The steam pas- 
sages are short, but the high-pressure clearance must 
necessarily be very large to provide for compression after 
the steam is cut off to the low-pressure cylinder. 

The mechanical parts of the engine are very simple, 
and as its valves are worked by an automatic shaft 
governor its average results are good, as shown by the 
annexed Table, for which I am indebted to Mr. Arthur 
Rigg in his contribution to the discussion on ‘‘ Willans 
Steam Engine Trials.” 


Westinghouse Engine. Water Used per Brake 
Horse-Power. 


4. 


on 


1, | 2, 3. 


Average Boiler Pressure, Pounds per Sq. In. 








—— Pressure. 
“wari Pounds per 
* | Square Inch. 120 100 80 60 
Condensing. 
Ib, Tb, Tb. lb. 
200 60.0 19.62 22.53 
160 40.0 18.86 20.02 23.17 
130 32.0 18.38 19.56 21.32 24.30 
100 26.0 19.14 19.44 20.34 20.10 
70 17.5 19.80 20.05 21.43 22.57 
40 10.0 22.90 23.12 24.75 22.55 
Non-Condensing. 
200 50.0 23.94 
160 40.0 | 23.50 | 25.20 
130 32.0 | 24.32 26.42 27.70 
100 25.0 | 26.57 27.75 29.80 
90 23.0 | 26.51 28.50 29 80 31.70 
70 17.5 | 29.40 | 30.77 32.48 36.00 
40 10.0 | 40,05 39.30 42.75 45.82 


The Chandler engine, made by Bumsted, is also a 
simple acting engine ; practically it is a Willans engine 
with the valve placed at the side instead of in the centre 
of the cylinder. It is a very good practical engine, but 
is devoid of Willans’ special features of automatic drain- 
age and small clearance. All these engines have inclosed 
crank chambers, by means of which, or by reason of 
which, it is possible to obtain or employ lavish lubrica- 
tion. This simple device is undoubtedly the secret of 
mechanical success in all short-stroke engines. 

It reduces wear and noise to such an extent that one is | 





taking up of wear, come in, seeing that there is practi- 
cally no wear to take up. This point is well illustrated 
by the measurements of wear given by Mr. Mark Robin- 


son in his paper of May, 1895. 
The engine descri was was a G.G. 80 horse-power, 
and had run five years—20,280 hours. The main brasses 


had worn down .0025 in. at the governor end and .016 in. 
at the dynamo end—the middle bearing .008 in. The 
main journals of the crankshaft were reduced .001 in. and 
the crankpins .007 in. Connecting-rod brasses worn in 
the crown .02 in. Taking these figures together—the con- 
necting-rod had come down in relation to the crankshaft 
centre .0235 in., that is about 74 in., and the crank- 
shaft itself had gone down .0085 in., that is about +4, in., 





which figures prove conclusively that the extra wear to be 
expected from high speed is more than counterbalanced 
by lavish lubrication. 

We have also the success of the Belliss engine, which 
has now an inclosed crank chamber, and runs beautifully, 
notwithstanding that it may be described as an ordinary 
marine compound engine boxed in. This engine, which 
now occupies a front position amongst short-stroke en- 
gines, shows how easy it is to overcome a difficulty when 
you know how. Cranks were originally inclosed to pre- 
vent the oil being thrown about. e now inclose them 
to enable us to obtain ample and certain lubrication. It 
is probably cheaper than any of the other well-known 
ikon, and it is certainly a great deal better. ; 

Iam quite aware that Messrs. Belliss attribute their 
success to their method of supplying oil to their bearings 
under pressure, but as I have obtained equally g re- 
sults with plenty of oil without pressure, I am just a little 
sceptical as to the virtue of the alleged cause of cure. 

I must now turn for one moment to the question of 
governing, and at this point I have, with extreme regret, 
to diverge considerably from opinions which during the 

st few years have been freely expressed and readily 

lieved. 

Of these opinions the following is a good sample : 

‘* Experiment and calculation alike prove that the gain 
by cutting off earlier rather than by prgnionn, . is in no 

i 





case more than a small one, and that at very high loads 
it actually turns into a loss. 

‘Whether you reduce the power in one way or the 
other, the result is so bad in every engine that the only 
moral to be drawn is, Do not work with light loads at all, 
or if you must do it, do it as little as possible.” 

The above statement is correct as regards throttle 
governing, and as regards automatic expansion it is based 
on the consideration of what would occur in the cylinder 
of an engine fitted with a perfect automatic cut-off gear, 
to which state of perfection the Corliss engine very nearly 
attains, that is to say, the maximum initial pressure is 
obtained even at very light loads, and the cut-off is so 
quick that the drop in pressure during the closing of the 
valve is very slight. The whole question was shed 
out by Captain Sankey, in his paper read before the Insti- 
tution of Mechanical Engineers, with great ability, 
whereby he has made us all his debtors. 

In that paper Captain Sankey showed that at light 
loads pure variable expansion gave worse results than 
constant expansion; he therefore proposed to combine the 
advantages of both systems by cutting off down to say 
half load and then throttling, and I believe he has built 
some engines on this principle. 

My object in raising this question is to point out that 
the automatic shaft governor is better than the Corliss in 
this respect, that it combines the two functions of cutting 
off and of throttling in the most perfect manner, for as the 
load decreases not only does it reduce the time during 
which the valve is open, but it narrows the port opening, 
thereby limiting the initial pressure and the range of 
temperature within the cylinders ; the result is that the 
curve of steam consumption never crosses to the upper 
side of the Willans straight line, but finishes very much 
below it. 

As acheck on the result which I have obtained with 
this form of governor, I have plotted the figures of the 
Westinghouse engine referred to above, and find that the 
curve is parallel with the curve of the ‘‘ Universal” 
engine as far as the figures carry it ; this shows conclu- 
sively that the remarkably small relative consumption of 
steam in the ‘‘ Universal” engine at low loads is due to 
the governor, whilst its general economy is due to other 
causes. 

The most striking and important corollary of Captain 
Sankey’s paper, and of the tests made by myself and 
Westinghouse, is that Corliss trip gear is unsuitable 
for cases where great variation of load may be expected, 
as in electricity generating stations, and that in those 
cases where its noise and complication are endured on 
account of its supposed superiority, great gain would 
result from the ealtination of a simple and silent shaft 
governor. 


led to wonder where the peculiar advantages claimed for | sumption per indicated horse- 
single action, of which the principal is the automatic | load shall not exceed a speci 


| 











To realise the effect of automatic expansion it is neces- 
sary to descend to figures and to go alittle into detail. A 
throttle valve engine gives a curve of total water consump- 
tion which is practically a straight line. We owe the 
discovery and Ferns: Al of this fact to Mr. Willans. 
With a straight line you can do nothing; the most eco- 
nomical load is at the top of the straight line—namely, | 
at maximum load, for the ratio of expansion selected—hut | 
the automatic expansion curve is a real curve with its | 
hollow side uppermost. Now electrical engineers in de- | 
signing dynamos take the curve of the magnetisation of | 
iron and select that portion of the curve which suits best | 
their particular purpose. We in like manner having ob- 
tained our expansion curve can elect to work on the par- 





ticular portion of that curve which will give the best 
results. For instance, with a non-condensing engine it is 
quite easy to arrange the engine so that the water con- 


wer from half load to full 
ed figure, say 21]b. With 
a condensing engine the range is greatly increased, and if 
a shaft governor be employed, a consumption of 16 Ib., 
17 lb., or 18 Ib. may t guaranteed (according to the 
quality of the engine) from one-fifth load to full load. _ 

Turning now to the effect of mechanical and electrical 
efficiency on the consumption of steam per unit of elec- 
trical energy delivered, which is the practical test, 
we can, by the aid of the consumption curve, arrange that 
with a non-condensing engine the consumption of steam 
per unit shall not exceed a definite figure of from 33 lb. 
to 35 lb. between full load and half load, depending on the 
quality of the engine. With condensation the range is 
far greater, and again assuming the use of a shaft 
governor to control the expansion, the limits within which 
the consumption shall not exceed, say, 28 lb. per unit, may 
be extended down to one-third of full load. There is 
nothing new in these statements; they would have been 
believed readily enough a few years ago, and, moreover, 
they are quite in accord with the principles explained in 
Captain Sankey’s paper on governing. The Willans law, 
or rather the bald statement of it, has been so thoroughly 
assimilated by electrical engineers, that it has come to be 
believed that its limitations are limitations of the steam 
engine rather than limitations of one particular class, 
namely, throttle-governed. 

The experiments which have led me to the exposition 
of these views have been made with the ‘‘ Universal” 
engine, and I only discovered at the last moment that 
my observations were supported by the Westinghouse 
figures. I regret extremely that there are no figures 
available in connection with trials of other patterns of 
engines; the reason, of course, is that the conditions 
under which a series of trials from no load to full load 
can be made quickly and accurately are seldom met with. 
I hope that one of the effects of this paper will be to 
stimulate other engineers who may possess the necessary 
facilities to make such tests and to publish them. 








THE MONIER SYSTEM OF CONSTRUCTION. 

AT a students’ meeting of the Institution of Civil 
Engineers, held on January 15, a paper on ‘‘ The Monier 
System of Construction” was read by Mr. Walter Beer, 
Stud. Inst. C.E., Mr. Ewing Matheson, M. Inst. C.E., 
occupying the chair. 

In the brief historical account of the Monier system, 
with which the paper opened, the author showed how it 
originated in the attempts of a Parisian florist of that 
name to obtain large vessels of a material more durable 
than wood and ‘*ghter than concrete. 

The principle of the system was stated to be the com- 
bination of Portland-cement concrete with iron or steel in 
such a manner as to develop in the same material the high 
resistance to compression and binding of the former, and 
the great tensile strength of the latter. It had been found 
that in such a combination the good qualities of both 
materials were retained, and no chemical action was 
found to occur between the iron and the moisture in the 
concrete. The latter adhered firmly to the smooth sur- 
face of the metal, and the coefficients of expansion of the 
two constituents were for all practical purposes identical. 
The economy of the system in the construction of girders 
and arches was considerable, owing to its t strength 
and compactness, and further, it was absolutely fire- 
proof. Large spans might be used for floors, and the 
small amount of head-room required was a factor often of 

reat value. Arches of 150 ft. or even greater span might 

constructed, and the rise need not exceed one-tenth of 
the span, so that the system could be used in situations 
where brick and stone would be impossible. : 

The author dealt with the practical details and cost of 
the method, stating the particular qualities of materials 
most advantageously used ; and he also entered into a 
mathematical consideration of the relations existing be- 
tween the dimensions and quality of the different por- 
tions of the structures and the stresses in them under 
known loads. 

The paper concluded with an account of tests to de- 
struction of three Monier arches with a span of 12 ft. and 
a width of 4 ft. They were composed of three to one con- 
crete, for which crushed granite, coke breeze, and crushed 
brick were respectively used, with a simple netting of 
4-in. mesh, formed of #-in. longitudinal rods and tin, 
transverse rods, embedded 1 in. above the undersides of 
the arches. The first arch was loaded uniformly, and 
after a central deflection of 2 in., failed when the load 
reached 11.7 cwt. per square foot. The second was loaded 
at one side of the centre only, and failed under a load of 
4.8ewt. per square foot, when the deflections at the unloaded 
and loaded sides and centre were respectively 3%; in., 5 in., 
and }in. The third arch was also broken bya load on 
one side only, but withstood a pressure of 7.0 cwt. per 
square foot. 

The paper was accompanied by drawings illustrating 
several examples of the system, including the arches upon 
which the author’s tests were performed. 








MonTrREAL Street Rattways.—As the growth of traffic 
upon the Montreal Street Railways and the gradual 
extension of the system have required more power and 
rolling stock, the directors are building an additional 
boiler-house to supply steam to a new 2500 horse-power 
direct-connected engine and generator. This will provide 
50 per cent. more power. Fifty open motor cars were 
constructed in the spring, and 24 closed motor cars are 
under construction in the company’s shops. The net 
revenue ye last year was 555,033 dols., as compared 
with 449,966 dols. in 1895, 258,423 dols. in 1894, 157,710 
dols. in 1893, and 97,762 dols. in 1892, 
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CompiILep By W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
anh, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform * sas of 8d. 

The date of the advertisement of the ge ig of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ptance of a plete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





ELECTRICAL APPARATUS. 


2674. P. R. Jackson and Co., Limited, and J. S. 
‘Lewis, Salford, Lancaster. Armatures for Dynamo 
‘Electric Machines. [4 Figs.) February 5, 1896.—This inven- 
tion has for its object to provide improved means for preventing 
‘movement of the armature wires or, bars relatively to the arma- 
ture core. According to this invention a series of holes are drilled 
sin the armature core in pairs, into which metal staples of a 
‘U-shape are driven, the bridges of the staples being parallel to 
the armature wires, or half staples or T-shaped nails with heads 
thaving the same wire bearing surface as the staples may be used. 
‘The staples A are preferably made of hard German silver, though 


Fig J. Fig.2. 


Gron or steel staples may be used ; the latter have, however, a pre- 
judicial effect upon the magnetic field. The staples msy be made 
‘of bent wire of either roued or rectangular cross-section, or they 
may be punched out of plates. The latter method has the ad- 
-vantage that the staples offer a flat surface to the armature wires. 
The staples may be cut in half either before or after placing in 
‘position, so that two L-pins are formed. Pieces of insulating 
material may be inserted, if desired, between the bridge of the 
«staple and the core, and the staples may be entirely insulated 
from the core, although in any case the staples must be insulated 
from the armature wires. (Accepted December 16, 1806). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7627. C. Eastwood, Bootle, Lancaster. Packing 
and Supporting Hydraulic Piston-Rods, &c. 
(3 Figs.] April 10, 1896.—In these figures A is the ram or piston- 
rod, B the working cylinder, and C the stuffing-box. In the 
:stuffing-box C, and placed at the bottom thereof, is a metallic ring 
D, so constructed that when cut into segments d they are made to 
act as fox wedges when pressed upon by the superimposed solid 
‘gun-metal ring E. Thus the metallic segmental ring D is con- 
tinuously forced against the ram or rod A, keeping it in its true 
‘position in the stuffing-box, and keeping the weight of the ram or 
rod from the exterior packing G. The solid gun-metal ring E is 
‘formed so that its edge adjacent to the ring D has a long taper 
corresponding with one of the surfaces of the segmental metallic 
aing D, thereby forming a fox wedge ; the opposite edge of this 
gun-metal ring Eis finished semicircular in form, or it may be 
elliptical inform. The end f of the gland F is finished to the semi- 
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eircular or elliptical form of the gun-metal ring E with great 
exactness. The water-tight joint of the stuffing-box C is made by 
‘placing between the semicircular or elliptical edges of gland F and 
the gun-metal ring E india-rubber or other rings G of a diameter 
equal to the difference between the diameter of the ram or rod A 
and the stuffing-box C divided by 2. Thus, when the whole of the 
packing, rings, and gland are screwed or forced together, a tight 
joint is obtained. rther, there is employed at the end of the 
ram or rod A a gun-metal or other nose-piece H to maintain the 
ram parallel in the working cylinder. This is inserted into a re- 
<ess formed in or at the underside of the ram or rod A, and kept 
in its position by the set-screw I. This nose-piece fills up the space 
between the ram or rod and the cylinder B, and gives freedom for 
the escape of the water; and when, in consequence of use, its 
edge has been worn down, it is extracted, and a washer or lining, 
such as J, inserted, of the required thickness to bring the ram or 
rod in contact with the cylinder. (Accepted December 16, 1896). 


530. W. Pilkington, C. T. Bishop, A. Brownsword, 
and A. Pilkington, ham. Manufacture of 
Seamless Metallic Tubes. [7 Figs.) January 8, 1896.— 
‘These improvements in the means or mode employed in the manu- 
dacture of seamless metallic tubes, relate to the process of releasing 
“the tube from the mandril after being drawn or rolled. a and 
/ are the upper and lower rolls respectively mounted upon the 
upper and lower axes c and d set up in suitable bearings in the 
frame or housing e and driven by appropriate gearing. The 
opposed peripheries of each of these rolls a@ and } are provided 
~with grooves f, f, preferably the segment of a circle the radius of 
«ach segment in each roll a and b being larger than the radius of 
the cross-section of the tube g on the mandrilh. The rolls a, b | 
are mounted upon the axes c, d, which are parallel to each other. 
The rolls are set near enough to each other to grip the tube g on 
the mandril h, which is constrained or impelled in its passage (by 
the employment of guides and supports not shown) to engage with 
the revolving rolls a, b in a direction slightly oblique to a line at 
tight angles to the plane in which the axese, d of the rolls a, b are 


snounted. If the tube g on the mandril h were passed between the | F 


rolls a and b exactly at right angles to the plane of their axes ¢, d, 








no revolution of the tube g would take place, and no release from 
the mandril h. But the deviation from the right angle in the 
direction of the motion of the tube g is such that the segmental 
periphery of the grooves f, f of the rolls a, b acts upon g as it 
passes through, and causes it and the mandril h on which it is 
placed to rotate, and this has the effeet of releasing the tube g 
from the mandril hk. The essential feature of this invention is that 





the curves of the cross-section of the grooves f,f of the rolls a, b 
shall be larger in diameter than the cross-section of the outer 
diameter of the tube g being released from the mandril h, and 
that the tube g on its mandril h shall be constrained or impelled 
to pass through the rolls a, b in a direction slightly oblique to a 
line at right angles with the plane of the axes c,d of the rolls 
a, 6, thus causing a rotation of the tube g on the mandril hk. Ac- 
cepted December 9, 1896). 


2628. J. Mallinson and W. P. Gibbs, Cardiff. En- 
gine Governors. [1 Fig.) February 5, 1896.—An outer or 
lower dished pan @ having an internal conical surface b is mounted 
on, or forms a part with, a hollow vertical shaft ¢ provided with a 
collar d bearing on a washer or liner e of antifriction metal. A 
bevel wheel f is mounted on the shaft ¢, and gears with a bevel 
wheel g driven from the engine through a pulley h in the usual 
manner. Inside the pan a is a second dished pan or disc i mounted, 
and free to slide vertically, on the hollow shaft or spindle c, and 
having a conical outer surface / facing the internal conical surface 
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b of the pan a, between which surfaces are placed balls m. The disc 
i is connected by means of a rod n to a regulating valve of any 
suitable construction in the casing 0. On rotary motion being 
communicated by the eng ne to the outer pan @ through the 
— h and gearing f, g, the balls m are set in rotation and roll 
etween the two surfaces b, / in a path whose radius depends on the 
velocity of rotation of the pana. As the relative itions of the 
pan @ and disc ¢ depend on the positions of the balls m, the disc i 
is raised or lowered as the velocity of rotation of the pan @ is in- 
creased or diminished, the regulating valve being thereby corre- 
spondingly closed or opened. (Accepted December 9, 1896). 


2708. F. Shirtliff, Ryde,Isle of Wight. Machinery 
for Seve: Metal Bars of Various Sections. [6 Figs.) 
February 6, 1896.—The figures illustrate an arrangement of ma- 
chine for severing metal bars of T-section. The discs A, B are 
externally circular and fitted so as to be capable of turning in 
bearings C in frames D, there being a pair of bearings for each 
disc, the parts for turning each disc being partly between its two 
bearings. In each disc two jaws or grippers E are provided to 
enter the angles of the T-bar F, and these jaws are movable in 
inclined guides formed in the disc. The T-bar F to be divided is 
passed through the two discs with its crossweb undermost and 
resting on two leversG, H, which are then horizontal or nearly so, 
the part of the bar at which the division is to take place being 
placed exactly between the two discs. The levers are the parts 
yy means of which the discs are turned, the disc A having jointed 





to it one lever G, which, extending across the axis of the discs, 
has its further end jointed to the strap of an eccentric J ona 
shaft K, to which the motive power is to be applied. The other 
disc B, which is to turn in the opposite direction, has the lever H 
jointed to it on the side nearer the shaft K, the lever extending 
inwards and having jointed to its inner end a plate L fitted to 
bear up against the bottom of the T-bar. The outer end of the 
lever H is jointed to the strap of a second eccentric M on the 
shaft K. On the shaft K being turned, the eccentrics acting on the 
levers G, H first raise the T-bar, and the bar encountering the 
movable jaws E makes them by the action of their inclined guides 
in the discs move upwards and inwards until the levers and jaws 
together firmly grip the bar. The continued action of the eccen- 
trics or cams next gives opposite turning movements to the two 
discs, and with a twist or torsional shearing action the T-bar 
becomes divided or severed. (Accepted December 9, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


23,385. G. Platt, Wednesbury, Staffs. Metallurgical 
urnaces. [3 Figs.) December 6, 1895.—This invention has 





reference to those metallurgical furnaces which are used for an- 
nealing and drying seamless steel and other metal tubes, rods, 
bars, sheets, and other metal articles by means of heated gases 
passing along forward and backward flues or chambers to the 
escape flue, and the improvements consist in combining and arrang- 
ing the flues and an annealing chamber and one or more drying 
stoves in such a manner that fuel is economised, as the heated gases 
after heating the annealing chamber upwardly and heat the 
drying stove or drying stoves viaeel on the top of the annealing 
chamber. Running all along underneath the annealing chamber A 
are two or more longitudinal flues B!, B2 through which the 
heated gases pass from the firegrate, which latter is arranged at 
one end of these flues at C, Fig. 2. The heated pass along 
the flues B!, B? underneath the annealing chamber A and then 
rise up through openings 0 at the end (Fig. 2) and back along 
the annealing chamber A and then rise up at d at the other end of 
the annealing chamber A and pass back along the flue D on the 
top of the annealing chamber A to the escape flue e, At each 
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side of the upper flue D and on the top of the annealing chamber 
A, are two drying chambers F', F2, which extend from end to end 
of the annealing chamber A, and are for the purpose of drying the 
articles. By arranging the drying chambers F!, F2 on the top of 
the annealing chamber A, a large percentage of the heat is utilised, 
and thus the fuel is economised. The ends of the drying chambers 
F!, F? and of the annealing chamber A are provided with the usual 
doors. The arrangement of the two drying chambers F', F? is very 
convenient when the furnace is used for annealing and drying 
seamless steel tubes, as the tubes which have been pickled can be 
dried in the chamber F', and kept separate from those tubes which 
have not been pickled and are being dried in the other chamber F2, 
The door of the drying chamber F' is by preference arranged at 
the opposite end to the door of the drying chamber F?, so that the 
tubes can be placed in and removed from the two drying chambers 
at ——— ends, so that there is no — of their getting 
mixed after they have been removed from the drying chambers 
F!, F*. (Accepted December 9, 1896.) 


622. H. H. Dalrymple-Hay, London. Tunnelling 
and Tunn ig Ap atus. [2 Figs.) January 9, 1896.— 
According to this invention a hood is provided to form a roof at 
the front of the usual shield so as to avoid timbering. In front 
of the hood at its cutting edge there is placed well-tempered clay 
so that it is possible to force the hood into it. The hood may be 
regarded as a prolongation of the upper part of the shield; it 
forms an arch, extending on either side of the centre line of the 
roof. The hood may for so far as it extends replace the cutting 
edge of the shield. The method of use is as follows: The appa- 
ratus being in place, preparation is made for the advance of the 
hood by scooping out a pocket a few inches in width and not 
very deep in front of and above the cutting edge of the hood 
(say, at the highest point). Immediately this hole or pocket 
is produced it is filled with tempered clay; the object being 
to keep the loose material in place, and if working under 
air pressure to prevent the escape of air from the tunnel into the 
loose material. When one pocket has been formed and filled, 
another is made alongside of it, and so on, pocket after 
pocket being made and filled, until in the end a long groove 
is formed and every part of the cutting edge of the hood has 
in front of and above it the clay which the groove contains. 
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When all is ready, the shield, together with the hood, is forced 
forward by the rams, the clay yielding easily to the advance of 
the hood. A isa strong ring -— having in the central space a 
diaphragm B and a doorway C. D is the hood fixed upon the 
exterior of the ring girder and projecting in advance of it for 
the greater part of its circumference, but at the lower part the 
hood projects only just so far as to provide a cutting edge E in 
the ordinary position. The leading edge of the hood also has a 
cutting edge Dl. The hood is strengthened at the upper part by 
a lining plate, and also by means of brackets to prevent it yield- 
ing inwards to the pressure to which it may be exposed. To the 
hinder part of the ring girder A, a stout casing or cylinder F is 
fixed, and this forms the tail of the shield, as ig usual. Within it 
are arranged the hydraulic cylinders G, G for forcing the shield 
forward. They abut upon the ring girder, and their rams thrust 
sgainst the permanent lining sections H, H of the tunnel. At I 
is one of the holes excavated by the workmen in advance of the 
cutting edge of the hood and at once filled with clay. The hood 
forms an advanced roof under shelter of which the workmen are 
able to excavate, and form there holes in advance of the excava- 
tion of the lower part, and the crown and side walls of the excavs- 
tion are supported by it without need for any timbering. (Ac- 
cepted December 9, 1896). 


PUMPS. 


23,378. J. Taylor, Manchester. Pumps. (2 Fiys.| 
December 6, 1895.—One essential feature of this invention is, that 
only one stuffing-box and gland is provided and located inside the 
pump chamber for a plunger or ram which jis double-acting, and 
the adjustment of the packing is effected by one or more tighten- 
ing up screws from the outside of the pump. Another part of this 
invention consists in making the suction or delivery valve of the 
pump with a full way through the seating, and the various pieces 
self-locking. A is the steam cylinder, B piston, C piston-rod, E 
steam pipe, F exhaust pipe, G steam ports, H exhaust port, J valve, 
M double-acting pump, N ram or plunger, P inlet pipe to pump, 
Q delivery pipe from —. R airvessel. The double-acting pump 
Mis provided internally with the stuffing-box T, through which the 
plunger or ram N travels to and fro according to the operations of 
the piston B in the steam cylinder A. To the gland U of the 
stuffing-box T is attached the sleeve V around the plunger N to the 
back end of the cylinder or pump chamber M for the purpose of 
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putting tension on the packing in the stuffing-box T. The outer 
ends of the sleeve or arms V are attached to the cross-bar or bridge 
V1, and the gland U is operated to compress the po in the 
stuffing-box T by means of the setting-up screw W which passes 
through the pump cover X. Each suction and delivery valve Z of 
the double-acting pump M is made with the full way A! through 
the seating. Each valve seating Z is by preference screwed into 
its respective position in the openings B! of the pump. From the 
valve seating Z extends the yoke C' to the bridge D' above the 
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valve outlet. The centre of the bridge D! is provided with a hole 
in which is disposed the nipple E!. Through the nipple-piece E! 
is bored the hole E? to suit the diameter of the stem F! on the top 
of the valve clack G!, and between the flange G2 on the nipple 
piece E' and the valve clack G! is disposed the coiled spring H!. 
Owing to it being necessary to compress the coiled spring H' be- 
fore the ee ge E! can be placed in or taken out of the bridge 
D', it is, therefore, self-locking when the clack valve G' is operat- 
ing. (Accepted December 9, 1896). 

23,751. J. G e and E. W. Sargeant, London. 
Apparatus for pumeing and Dredging. {12 Figs.) 
December 11, 1895.—The side walls 1, 1 of the propeller containing 
chamber are parallel where the propeller vanes or blades which 
are correspondingly formed as regards width, travel between 
them. Each vane or blade comprises a front portion 2a, a back- 
wardly curved rear portion 2), and a connecting web 2c. Each 
passage 3 through the propeller leading from the inlet to the 
outlet passage of the pump extends between the front portion of 
one such vane or blade and the rearward portion of the vane or 
blade next to it, and is a curved passage starting within the body 
part of the propeller to one side of its centre or boss 4, and having 
one of its sides formed by a portion 5 of the propeller, and as it 
proceeds outward gradually approaching the wall at the corre- 





sponding side of the casing. At the outer side of each passage 
there is at its inner end a lateral projection 6 from the propeller 
which forms a portion of an annulus bevelled at its outer edge and 
extending from the front face of one vane or blade to a little be- 
yond the inner portion of the front face of the next vane or blade 
in rear. In the examp'e there are four passages 3, the inlets to 
alternate passages being’ at opposite sides of the propeller, but 
the number of passages may vary. In the casing there are at the 
respective sides annular faces 7 opposite which the just mentioned 
lateral projections of the propeller travel. The faces 7 are in the 
example illustrated formed on a removable lining 8 that is fitted 
within the propeller containing chamber and can be renewed from 
time to time as it becomes worn by the abrasion of the dredged 
— passing through the pump. (Accepted December 16, 
896), 


RAILWAYS AND TRAMWAYS. 


2211. J. , London. Railway Wagons. [3 Figs.) 
January 30, 1896.— This invention relates to self-discharging rail- 
way trucks or wagons of the kind used for the conveyance of 
minerals which have discharge doors in the bottom of the wagon 
body, and are usually known as hopper wagons. The invention 
has for its object to provide improved means accessible from 
either side of the truck whereby to secure and release the dis- 
charge doors, to render the doors self-closing after the discharge 
of the load, and to provide means whereby the automatic closing 
may be delayed. h door A, A, of which there are two, is 
hinged to a longitudinal axis B mounted in brackets fixed to the 
underside of the wagon body frame. The axis B may be common 
to both doors A which fall down back to back when opened. Each 
door is provided with a torsion spring C coiled about the axis B 
and fastened at one end to the back of the door and at the other 
to the adjacent bracket in which the axis B is carried so as to be 
adapted to raise the door to the horizontal or closed position. 
Each door is secured in the closed position by a pair of pendent 
latch levers D adapted to automatically engage with _— d fas- 
tened to lugs d! fixed to the underside of the door, the pair of 
latch levers of each door ,being keyed upon a rock shaft E sup- 
ported by the wagon frame so as to be worked together as one by 
means of a handle D! projecting at the side of the wagon. To 
lock both the doors in the closed position the one or other latch 
lever D may be secured in engagement with its pin d by a cotter 


pin passed through a hole d? in the lug @!. The rock shafts E of 
opposite pairs of pendent levers D are coupled together by links F 
and crank arms f, so that by operating either handle D' both the 
doors are unlatched simultaneously. To the underside of each 
door is fixed a quadrant rack G with which engages a spring or 
weight actuated pawl g mounted beneath the wagon frame so as 
to retain the door in the position to which it is opened by the 
discharge of the load, and thus prevent the door closing 
prematurely before the whole load has been discharged, and 
also give time for cleaning off any adhering matters. The 





























adapted to support the bottom of the hopper-like wagon body 
which is also supported by the sole bars. In the arrangement 
shown A, A are sole bars; B, B sliding doors; D, D transverse 
members ; E,E inclined ends of the wagon body ; F, F inclined sides 
thereof; G,G bogie trucks; H, H pressed steel stanchions of 
trough shape, which are riveted to the sole bars and to which the 
sides of the wagon body are also riveted. Each door B is pro- 
vided with four antifriction wheels or rollers mounted to run in 
the adjacent transverse Se a members D, which are. 
suitably arranged for the purpose. e doors constituting each 
transverse pair of doors are provided at or about the centre of 
their length with upward extensions that are engaged with a 
transversely arranged screw, and provided with right and left 
handed threads and with a hand-wheel at each end, the arrange- 
ment being such that the doors constituting a pair can be simul- 
taneously opened or closed from either side of the wagon by suit- 
ably turning the screw. (Accepted December 9, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2428. F. E. Rainey and the Mirrlees, Watson, and. 
Yaryan Company, ted, G! ‘ow. Water-Tube 
Boilers. [2 Figs.) February 3, 1896.—The figures illustrate a 
boiler, according to this invention, consisting of two duplex 
sections heated by one fire. In each section there are water 
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two quadrant racks G are fitted at opposite ends, and pro- 





ject beyond the ends of their respective doors, so that each 
will clear the other door during the opening motion. The 
release of the doors from the retaining mechanisms, so as to per- 
mit the springs C to come into action and to close them, is 
effected by pulling the one or other handle D* still further in the 
direction in which it was moved for the opening motion of the 
doors, this further motion causing lugs h on the links F to strike 
against pins h! on the pawlsg, and so disengage the latter from 
the ratchet quadrants G. (Accepted December 9, 1896). 


1671. F. L. Lane and the Leeds Forge Company, 
Limited, Leeds, Yorks. Wagons for Conveying Coal by 
Railway. (6 Figs.] January 23, 1896.—This invention relates to an 


drums A at the bottom connected by vertical tubes B to a steam 
and water drum C at the top. At each end of the section there 
is a series of front compartments D and rear compartments D? 
arranged one above the other, the front series D starting at a 
higher level than the rear series D'. From the lowest rear com- 
partment D', tubes E slope up to the lowest front compart- 
ment D, whence tubes F slope up to the second rear compartment, 
and so on from compartment to compartment up to the top. All 
the front compartments D and all the rear compartments D', 
except the lowest of the latter, communicate directly by inclined 
lateral pipes G and G! with the steam and water drum C at the top 
of the section, and the lowest rear compartment communicates by 
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improved construction of wagons whereby coal or analogous 
freight may be transported by railway or tramway with less tare 
than has heretofore been usual, and which construction is also de- 
signed to facilitate the ready discharge of the freight and to enable 
truss rods to be dispensed with. The sole bars are made with a 


Fig .1. 
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central portion of considerably greater depth than the end por- 
tions, thereby increasing the carrying capacity of the wagon. 
This deeper portion is connected to the said end portions by parts 
of gradually diminishing depth. Each such sole bar may be formed 
of a single plate pressed to shape with appropriate flanges. The 
bottom of the central portion of the wagon body is supported at 
about or a little above the level of the lower edges of the sole bars. 
Between the ‘sole bars there are transverse members which are 


branches H withthe waterdrum A. The feed water issupplied prefer- 
ably at K over the upper mouths of the vertical tubes B. The colder 
water descends by the tubes B to the water drum A in which it 
deposits solid matters, and the water ascends from this drum to 
the lowest of the rear compartments D! and flows thence to and fro 
by the sloping tubes E and F from compartment to compartment, 
finally passing from the highest of the front compartments D to 
the steam and water drum C. While the water thus circulates, 
steam is generated in the sloping tubes E and F, and this steam 
which is carried into the successive compartments D, D! passes 
from them by the lateral pipes or passages G, G! directly into the 
steam and water drum C, The fire L is arranged below the 
sloping tubes E in the space left in front of the water drum A 
which is comparatively short. The flames and hot products of 
combustion pass up between the sloping tubes to a chimney M at 
the top towards which the sides and ends of the outer casing N 
slope upwards and inwards. (Accepted December 9, 1896). 


187. J. Airey, West Hartlepool, Durham. Pack-. 
= for Pistons and the like. [4 F'igs.] January 3, 1896. 
—The piston 1 is provided with two rings 2, 2 of flexible metal 
such as steel, that are separated by two other metal rings 3, and 
the outer edge of which is recessed and fitted with a ring composed 
of segments or packing pieces 4 of metal, such as brass or gun- 
metal, the coefficient of expansion of which is greater than that 
of the corresponding ring 2. These segments or packing pieces 4, 
owing to their position, and also to the greater expansion of the 
brass or gun-metal than the steel or even ordinary cast-iron rings 
2, have the effect of practically preventing wear or cutting of the 
rings 2. The segments or packing pieces are provided with pro- 
jections 4a that fit into corresponding recesses 2a in the rings 2, 
so as to prevent lateral displacement of the segments or packing 
pieces whilst permitting them to expand to a greater extent than 
the said rings when heated, in order to form a practically fluid- 
tight joint with the wall of the cylinder in which the piston is to 





work. The segments or packing pieces are kept in place endways 
on the one side by the flange or rim la on the piston body, and on 
the other side by a junk ring 5, against which parts they may be 
respectively pressed by the action of coiled metal springs 6 of oval 
cross-section confined between the rings 3. In the example shown, 
each ring 2 when being made has a piece cut therefrom and then 
compressed by a band and turned to shape whilst ina state of 
compression, so that when it is in position for use it will bear with 
the requisite pressure against the wall of the cylinder. The rings 
3are not cut. The rings 2 and segments or packing pieces 4 are 
so relatively arranged that the Saeo of division therein break 
joint, and they are kept in such positions by suitable means such 
as pins 3a (Fig. 2), one of which is fitted between each ring 2 and 
one of the corresponding segments or packing pieces 4. 3) are pins 
between the adjacent ends of the springs 6. If desired, each ring 
2 may be made in one piece with its adjacent ring 3, so as to form 





one wide ring. (Accepted December 16, 1896). 
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THE PROTECTION OF LEVEL 
CROSSINGS. 


Tuat road and railway level crossings are a source 
of great danger to the general, as well as the 
travelling public, is a truism that requires no 
argument to enforce its claims; and, therefore, 
no apology need be made for presenting to the 
readers of ENGINEERING the following notes on the 
minimising of such dangers. 

Level crossings are of two kinds, viz.: 

1. Where railways cross one another, as at Ret- 
ford and Newark on the Great Northern Railway, 
and 

2. Where a railway crosses a road or footpath. 

We propose to treat only of the latter in the pre- 
sent article. 

Road crossings may be subdivided into five 
classes : 

_1. Public crossings with gates worked from a 
Signal cabin. 

2. Public crossings with gates worked by hand, 

but locked from a signal cabin. 


3. Public crossings with gates worked by hand | 


independently of any cabin. 

4. Public footpath crossings. 

5. Private crossings, such as field and occupation 
road crossings. 

As our remarks will be confined to the practice in 
this country, we append the Board of Trade regula- 
tions on the subject : 

‘29, At all level crossings of public roads the 
gates to be so construeted that they may be 


| . . { 
|closed either across the railway or across. the 


road at each side of the crossing, and a lodge, 
or, in the case of a station, a gatekeeper’s 
box, to be provided, unless the gates are worked 
from a signal cabin. The gates must not be 
capable of being opened at the same time for the 
road and the railway, and must be so hung as not 
to admit of being opened outwards towards the 
| road. Stops to be provided to keep the gates in 
position across the road or railway. Wooden gates 
are considered preferable to iron gates, and single 
gates on each side to double gates. Red discs or 
| targets must be fixed on the gates, with lamps for 
night use ; and semaphore signals in one or both 
directions, interlocked with the gates, may be re- 
quired. At all level crossings of public roads or 
footpaths, a footbridge or a subway may be re- 
quired. 

‘¢ At occupation and field crossings, the gates 
must be hung so as to open outwards from the line. 

‘¢ 30. Sidings connected with the main lines near 
a public road level crossing to be so placed that 


2. No traction engine be allowed to foul the railway 
when a train is in sight or known to be approaching, 
|and where the crossing is at a block signal cabin, 
| the line be blocked back in both directions. 
| 3. The gate, towards which cattle, carriages, or 
horses are approaching, must not be opened before 
the opposite one. 

4. Lamps on the gates of public highways should 
|show a red light in each direction along the line 
|when the gates are across it, and be kept alight 
from dusk to daylight and during foggy weather 
and falling snow. 

5. Signal lamps for the protection of the crossing 
|not to be kept alight when there is no one on duty 
| or resident on the spot. 
| 6. Where the bleck system is not in operation, 
|a danger signal be exhibited for ten minutes after 
the passing of a train, but should a second train 
arrive within that time, it may be allowed to pro- 
ceed after the driver has been verbally cautioned. 
| Class I. Gates Worked from a Signal Cabin.— 
| While the Board of Trade, with the view, probably, 











ishunting may be carried on with as little inter- | of minimising the chances of cattle getting on the 


|ference as possible with the level crossing ; and, as_ line, prefer large single gates to double ones, the 
a rule, the points of the sidings to be not less than experience of the writer leads him to prefer the 


trary, all gates to be kept across the roadway. 


100 yards from the crossing. 
‘¢ 31. At public road level crossings in or near 





| populous places, the lower portions of the gates to | 


| be either closed-barred or covered with wire netting.” 


| There are standing rules on most British railways | 


| providing that : 


1. Unless special authority be given to the con- | L 
| tinually stretching, thus becoming liable to be 


latter, as being lighter to swing and cheaper to main- 
| tain and repair, and further, with large gates it is 
‘almost invariably necessary for a platelayer to 
assist the signalman in windy weather. 

As regards the actual method of working the 
gates, this should be done entirely with rodding, 
without any chain whatever, as the latter is con- 
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hitched up or to come off the chain wheel ; and in 
windy weather with a chain, the signalman has 
not that control over the gates that he has when 
the connections are all of rodding. 

At crossings, especially where there is a large 
amount of road traffic, it is a great boon when the 
self-acting stops are so arranged that after the 
gates have passed over them and are in position, 
the stops may be locked or covered by a plate 
attached to the gates, so that they may not be de- 
pressed by hand. Unless some such precaution is 
taken, the gates are often opened by impatient 
pedestrians and left open, thus compelling the 
signalman to come out and close them by hand, or 
else run the risk of having them struck by a pass- 
ing train. 

Wicket gates are usually provided for foot- 
passengers, but unless made large they entail great 
delay to pedestrians, and are not available for 
perambulators, bicycles, &c. They should be locked 
either from the cabin, or by a treadle, on the 
approach of a train, preferably in the former 
manner, as passengers might be locked in on the 
lines if the lock was automatic. The lock lever in 
the cabin is, of course, not interlocked with the 
signals, and is, in fact, only pulled over when the 
train is close at hand. 

At all busy crossings footbridges are usually pro- 
vided, but as these are almost invariably approached 
by steps, they are little used, and are of no service 
for handcarts, perambulators, bicycles, &c. Bridges 
or subways approached by inclines are far prefer- 
able, but there is often a difficulty in draining the 
latter. At busy crossings a gateman to regulate 
the road traftic is almost a sine qud non, but he 
might often be dispensed with if a subway with 
inclined approaches were substituted for the wicket 
gates. 

Stop signals should be provided on either side, 
properly interlocked with the gate-stop lever, so 
that these cannot be moved, preliminary to swing- 
ing the gates, unless the signals are at danger. As 
regards their position, if they were close to the 
gates there is little margin for overrunning ; but, 
on the other hand, if they are a long distance off, 
they are liable to be thrown up in the face of an 
approaching train, and the gates started swinging 
(as has happened in the experience of the writer), 
unless a clearance treadle or bar be provided, so 
that on the signal being lowered the gate-stop lever 
is locked, and remains so until the train clears the 
treadle. As to the form and position of these clear- 
ance bars or treadles, it has been suggested that 
train protection bars should be placed at « and y 
(Fig. 1), so arranged that they must be lifted 
before the gates can be swung; but while these 
would protect the gates should a train slightly over- 
run 6 or 10, they would be of no use in case 
either of these signals were thrown up in the face 
of a train and its arriving at the bars after they had 
been worked. ‘Treadles at a and b or mand n 
would, however, meet this case, it being premised 
that on pulling off either or both of the stop signals 
the yate-stop lever would be locked, and would 
remain so, until the train had cleared the appro- 
priate treadle or had been cancelled. The lock 
itself would have to be in duplicate, or otherwise so 
arranged that in the event of trains coming from 
both directions the treadles on both lines would 
have to be cleared before the gates were released. 

With regard to the position of these treadles, if 
at m and 2—a train length from the gates—the 
passage of the first pair of wheels should release 
lever 2, while if at a and b the lock would have to 
be actuated by the treadle rising into its normal 
position after the passage of the last pair of wheels. 
If at m and n—say 300 yards—it would be very 
difticult, if not impossible, to work the lock 
mechanically, but this might easily be done when 
at a and b. A drawback, however, to any me- 
chanical lock is the difficulty of putting it in statu 
quo should the train for which the signal had been 
lowered be cancelled. An electrical lock would 
lend itself readily to this, as by means of a key or 
other similar apparatus the current which would 
have come from the treadle in the normal course, 
would be sent through the releasing coils, or, in 
case of failure of the battery, a further turn of the 
key would lift the lock out altogether. An elec- 
trical treadle at a and b would be much lighter and 
simpler than a mechanical one, and, on the whole, 
appears to be the best, and it should not be much, 
if any, more expensive. 

Where the block sections on either side of the 
gates are short, and a lock and block system is in 








use, it might be found advantageous to interlock 
the gate-stop lever with the block apparatus, so 
that when once a train had been accepted, the gates 
would be automatically locked. This would mini- 
mise, if not actually prevent, all risk of overrun- 
ning the stop signal ; but unless the section was so 
very short that waiting to receive ‘‘ Line clear” from 
the cabin in advance would not cause serious delay 
to the vehicular traftic, a treadle would become 
necessary to release the gates, or else the auto- 
matic lock put ‘‘ on” by accepting a train might be 
in the form of a ‘‘ reminder” lock, that is to say, a 
visible lock that remains on the lever as a reminder 
that the lever should not be used without ascertain- 
ing that the road is free, until it is deliberately 
taken off by the signalman by a special movement 
of hand or foot, and not automatically through the 
working of an ordinary lever or treadle. Such 
locks have already been used to remind signalmen 
of trains shunted on to the wrong road ; but in the 
case of gates they would not be so safe as a clearing 
treadle, as the signalman might, though this is 
scarcely probable, release his lock before the train 
was clear. It would, however, be a simple and 
cheap form of lock. 

Class 2. Gates Worked by Hand, but Locked from a 
Cabin.—These gates, if close to a cabin, are gener- 
ally opened by the signalman himself, and if not, 
by a special gateman. In either case the lock lever 
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is interlocked with the stop-signal levers, but in the 
former our remarks above on the necessity of a 
clearing treadle do not apply with such force, for 
when the signalman went down to open his gates 
he would be bound to see if any train fouled them, 
and, in the event of his having thrown the signals 
up in the face of an approaching train, at least a 
minute would elapse before the gates would be 
opened, and thus allow of a train pulling up or 
otherwise making its presence known. Where the 
gates are opened by a gateman, such a margin of 
time would not occur, and therefore it would be 
far safer to provide a clearing treadle or other 
means of preventing the gates being opened too 
soon. 

In both this and the first class of gates the lamps 
need show a red light towards the roadway only, 
as they are protected by signals as far as regards 
the rail traftic. It would, however, be certainly 
better if each lamp had two red bullseyes, so that, 
in the event of one lamp going out, ared light 
would still act as a warning to vehicles coming in 
both directions. Where the gates are worked by 
a gateman, and not quite close to the cabin, a 
chattering bell should be provided, so that the 
signalman may advise the gateman when he wants 
the gates closed, and the gateman the signalman 
when he wants them opened. 

Class 3. Gates Worked Independently of any 
Cabin.—These are worked either by the wife of a 
platelayer, who for this service resides rent free at 
an adjoining gatehouse, or, where there is much 
traftic, by a special gateman, and being often far 
from a station and in a low-lying country subject 
to fogs, they are frequently the scene of accidents or 
narrow escapes therefrom, owing to the gates being 
opened while a train is approaching, or being left 
across the line with perhaps the lamps unlit. Some- 
times a high signal-post with arms. and lamps is 
provided, but more usually the only visible signals 
are the lamps and targets on the gates. These gate 
lamps should certainly have two red bullseyes 
each, in order that a red light may show along the 
line in both directions should one gate only be left 
across. The gates themselves should be of the 
lightest possible make and as small as possible, for 
the working of a large and heavy gate, especially 
in windy weather, is beyond the strength of many 
women. They should also be normally kept pad- 
locked, so that they cannot be opened by unautho- 
rised persons, and a notice, ‘‘ Beware of the trains,” 
should be placed on or near the wicket gates to 
warn foot passengers. 

In clear daylight, and where there is a good view 
of the line on either side, there is no great risk in 





working, but at night, and especially in foggy 
weather, the gatekeeper has to rely on some other 
means of warning, which generally takes one of the 
following forms : 

1. A single-stroke bell, or relay for working the 
same, inserted in the ordinary bell circuit. 

2. Where the block instruments require two 
wires, the receiving part of such instruments, or a 
dise with flags showing ‘‘ Train in section,” is in- 
serted in each wire. 

3. Sometimes 1 and 2 are combined. 

4. An approaching train works a treadle, and 
thus starts a bell ringing at the gatehouse, and 
shows on a dial ‘* Up (or down) train approaching,” 
and this continues until the train depresses a 
clearing treadle. z 

5. On single lines where the electric train staff 
is employed, a wire is run from the nearest staff 
cabin to the crossing, and an indicator fixed there. 
This is brought into action by the signalman turn- 
ing the left-hand pointer to ‘‘ Up (or down) staff 
out,” and the indications given are ‘‘ Up (or down) 
train on line,” and a neutral signal, ‘‘ Line clear.” 

At busy crossings sometimes 1 is combined with 
the above. 

The first system, being the simplest, is the most 
usual, but where there are several crossings in a 
block section, or where cabins are switched out at 
night, thus making at times a very long section, 
including, perhaps, as many as four crossings, it is 
found that the battery power required is very large, 
and, unless the ringing is done slowly, strokes are 
often missed. If, as has occurred in the writer’s 
experience, the problem is further complicated, not 
only by the presence of a very sensitive section indi- 
cator in the bell circuit, but bya great difficulty in 
obtaining a good “‘ earth,” then it is not possible to 
work the system satisfactorily except by connecting 
up the bell coils in ‘‘ parallel,” or in making those 
at the crossings ‘‘shunts” or ‘‘leaks” to ‘‘ earth.’ 

Unless the gatekeeper is on the alert, it is often 
difficult for her to distinguish the ‘‘on line ” signals, 
and, further, she cannot tell whether they are for 
an up or down train, or for both, and should the 
signalman omit to give ‘‘Train on line,” she may 
be led astray. 

System 2 is a great advance on No. 1, but can 
be satisfactorily carried out only where the block 
system instruments require two wires and a constant 
current for the ‘‘on line” signal. When the needle 
or disc is pegged over to ‘‘on line,” it might be so 
coupled up at the crossing as to form a relay and 
keep a chattering bell ringing, in which case there 
would not be such necessity to combine Systems 1 
and 2 as in 3, though the presence of instruments 
on different circuits would be a great boon to the 
gatekeeper in the event of one circuit breaking 
down. 

System 4 is certainly the best, and, now that 
reliable treadles can be obtained, also the safest. 
There is no depending on the signalman giving or 
accepting ‘‘ Train on line,” and there are no block 
and bell testing signals to confuse the gatekeeper 
with superfluous rings. The warning treadles are 
usually placed about a mile from the crossing, and 
the clearance treadle just at it. While the indicator 
points to ‘‘ Train approaching,” a chattering bell 
(usually placed outside the house) is continually 
ringing, and a notice intimating that when the bell 
is ringing a train is approaching is also exhibited 
close to the gates, so that those in charge of horses 
may keep them away from where they might be 
startled by the train. On the other hand, this 
system is much more expensive than the preceding 
ones, and owing to the disfavour with which, until 
quite recently, treadles have been looked upon, is 
not so widely used. 

System 5 is good as far as it goes, but unless a 
clearing treadle is fixed at the crossing, the bell 
rings after the train has passed, and it is easily 
possible for the gatekeeper, on being suddenly re- 
quired to open the gates, to forget whether the 
train has passed or not. 

Systems where a permanent visible indication is 
given, such indication acting as a relay for a local 
chattering bell, are the best, as it is then possible 
for the bell to be switched out at night, when, and 
especially in times of illness, the ringing is a great 
source of annoyance to the inmates of the house, and 
the bells are now often gagged in some way. By 
hanging the gate key on a switch hook (like that ofa 
telephone) the bell might be normally cut out, so 
that if, on lifting the key off, the visible indicator 
stood at ‘‘ Train in section,” the bell would start 
ringing, or if the train were given on while the 
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gates were being opened, the bell would ring and 
warn the gatekeeper. Thus needless ringing would 
be avoided. When the bell is outside the house, there 
is, of course, less need of switching it out. Another 

oint to which we call would attention is the 
desirability of running the line wires on to a pole, 
and not attaching them to the brickwork of the 
house, as the humming of the wires is very trying 
and irritating, especially in times of illness. 

Class 4. Public Footpath Crossings.—Gates are 
preferable to stiles, and self-closing gates to the 
ordinary wickets, as these latter are very difficult 
to get through with market baskets, and are quite 
impassable to barrows, bicycles, &c. With many 
wicket gates it is not impossible for a sheep or lamb 
to get through, while with self-closing gates no 
animal can open them from the field side. Such 
gates may be either hung at an angle or weighted by 
a piece of wood hung diagonally from a high post ; 
springs or weights attached by a chain are not 
desirable, as they easily get out of order, or 
may be tampered with. A board with the warn- 
ing, ‘‘ Beware of the trains,” should be provided, 
and it goes without saying that as far as possible 
these level crossings should be located at places 
where a good view of approaching trains may 
be obtained. Where this cannot be had it is 
best to provide a footbridge, or to lead a path 
along the side of the railway to the nearest bridge, 
or to some more convenient spot. It would not do 
to have a warning bell, as it would be sure to be tam- 
pered with by mischievous passers by, and if placed 
high up on a telegraph post, would not only form a 
splendid target for missiles, but owing to its in- 
accessibility, would possibly be neglected by the 
lineman, and a bell that was not reliable would be 
worse than no warning at all. 

Class 5. Field and Occupation Road Crossings.— 
In accordance with the Board of Trade regulations, 
these should be made to open away from the rail- 
way ; they may be hung at an angle, and thus 
become self-closing, but this must very consider- 
ably shorten their life. As with footpaths, care 
should be taken to locate these where a good view 
of approaching trains may be obtained, and where 
this is not the case it is far preferable to build a 
bridge, especially if there isa likelihood of sheep or 
cattle being frequently driven across. It is usual 
to paint on the gates, ‘‘ Please shut the gates,” or 
words to that effect, and they are generally sup- 
posed to be kept padlocked by the farmer. 

The gates are usually placed in the line of the 
fencing, and in order to minimise the danger of 
cattle straying on the line, lengths of fencing are 
run on either side of the roadway close up to the 
rails, and the road is sometimes laid with old 
sleepers, so as to enable carts to pass over as 
quickly as possible. 

The number of these gates may be considerably 
lessened if, when the line is being constructed, 
arrangements are made to form field roads parallel 
with the railway, so that one gate may serve two or 
more fields. 

Since the above was written the author of these 
notes has spent a few months in the United States, 
and below will be found the result of his observa- 
tions when travelling as far west as St. Louis and 
Chicago. 

To a very large extent level crossings are not 
protected at all, while they occur much more often 
than would be tolerated in this country, the rail- 
ways not only crossing the streets of large towns, 
but even running along or beside them without so 
much as a fence between. In a new country 
where the railway is the pioneer of civilisation and 
the creator of the towns, such a condition of things 
is inevitable, and it is only fair to add that in the 
large cities the railways are being lowered or 
elevated at immense cost in order to avoid the 
meonvenience and danger inevitable where a large 
city has grown up around the open tracks. 

Generally the railway companies and the public, 
and we presume the Legislature, are quite satisfied 
if in the country the crossing is ‘‘ protected ” by 
means of a large board in the shape of a St. An- 
drew’s cross, a lozenge or an oval bearing the 
legend, ‘Railroad Crossing. Look out for the 
Cars !” or words to that effect. 

In towns an iron or wooden boom, pivoted hori- 
zontally, is generally provided, the long end stand- 
ing normally up in the air and being lowered across 
the roadway by a crossing-keeper on the approach 
of a train. In some cases the keeper’s hut is 


perched up on a post like an exaggerated dovecot, 
and he works the barriers below by means of chains 








or even compressed air or water. Occasionally 
the barriers are in the form of light lattice girders 
running on wheels and standing normally at right 
angles to the roadway, and run out across when the 
vehicular traftic has to be kept off the tracks. 
Gates to close across the line as well as across the 
road seem practically unknown, and were never 
seen by the writer during his wandering. 

In order to prevent cattle straying on to the line, 
what are known as cattle guards are sometimes 
employed. These consist in forming a wide and deep 
ditch under the lines on each side of the crossing, 
the rails being supported on a timber trestle work 
either left open or covered with a floor formed of 
triangular pieces of wood or even of rough metal 
spikes. A broad fence is brought up close to the 
rails at either end of the cross-ditch in such a way 
that cattle cannot possibly get off the road on to 
the lines without having to cross the open ditch or 
the rough flooring. No doubt this is an effective 
means of preventing straying, but it appears clumsy 
and anything but humane. 

Around each town, and even far away into the 
country, the ordinary roads are usually furnished 
with street-car, or, as we should say, tramway 
lines, and where these cross a railway, catch-points 
are generally provided in the tram line. In one 
case in Chicago the writer found that the overhead 
electric trolley line was carried into a neighbouring 
signal-box, so that the signalman could break the 
motor circuit, and thus effectually stop the trams, 
not a few accidents having occurred in the States 
between street cars and trains. As the former often 
attain a speed of 10 or 15 miles an hour, such pre- 
cautions as the above are by no means superfluous. 

At some important crossings chattering bells ring 
on the approach of a train, being usually started 
by the train running over a piece of insulated 
track. Such track circuits appear in the States to 
largely take the place of our treadles, ‘‘ protection,” 
‘*clearance,” or ‘‘ fouling” bars, and besides these 
uses they are employed on some 2000 miles of line, 
double and single, to automatically work the 
signals. Early experiments in this direction in 
this country were not successful, but there appears 
no reason why, now that suitable relays have been 
evolved and much experience gained in the arrange- 
ment of the circuits, further trials should not prove 
successful. 

It goes without saying that the arrangement pro- 
posed for preventing crossing-gates being moved 
after a train had approached within a specified dis- 
tance, as shown in Fig. 1, might be easily and pro- 
bably much more cheaply carried out by means of 
such track circuits than by the treadles specified. 








THE CHICAGO DRAINAGE CANAL. 
(Continued from page 135.) 

Ir will be of interest, before proceeding to de- 
scribe the various systems of conveyors employed 
on the canal works, to give some space to the prin- 
cipal arrangements adopted by the contractors for 
the removal of spoil from the bed of the canal to 
the banks placed on one or both sides by means of 
haulage and inclines ; doubtless others than those 
we Shall refer to were in use, but the ones we have 
selected are the most important. 

Fig. 37, page 164, isa plan of tracks laid down by 
Messrs. E. D. Smith and Co., of Romeoville, Illinois, 
the contractors for Section D for the removal of the 
spoil, which consisted chiefly of glacial drift, though 
less hard and difficult to manage than on some of 
the other sections. On the same diagram is also 
given a test boring showing the materials which 
had to be handled, and though this was charac- 
teristic, it by no means indicated all the variations 
encountered. Fig. 38 is a cross-section of the canal 
indicating the manner in which the spoil was re- 
moved, a shallow portion having been excavated by 
means of horse-drawn wheel scrapers and ‘‘ New 
Era” grading machines. The Illinois and Michigan 
Canal here runs parallel with the course of the new 
drainage channel, and the spoil bank is wholly on the 
other side, between the bank of the canal and 
the irregular shores of the Des Plaines River, 
the course of which has been so largely rectified. 
It will be seen that the main track lay within 
the line of the canal, and could be shifted as the 
work progressed and the excavation became deeper. 
From this line branched two inclines, joined to- 
gether, and to a central track running at right 
angles, by three sharp curves. By means of this 
arrangement the earth wagons, made up into trains, 
could be shifted, or transferred from one incline to 





the other. The central track before referred to, 
branched to the right and left, joining another line, 
that, as originally laid, marked the outside of the 
spoil bank and constituted a dumping line for the 
spoil trains. As the excavation advanced, this 
track was shifted into a new position, as shown on 
the diagram, Fig. 37. A junction line was also 
laid between the temporary track connecting the 
inclines and the dumping track, with the Chicago 
and Calumet Railroad, so as to facilitate the supply 
of materials. As the work advanced the one of 
this system was shifted. 

After the surface had been removed by scrapers 
and grading machines, Bucyrus shovels were got to 
work with excellent results; the average amount 
for each shovel per day having been over 1100 cubic 
yards. The following Table, taken from the 
Engineering News, shows the average work per- 
formed on this section by two’of these machines 
per 10 hours’ shift, extending over a period of 12 
months : 


Number of Cubic Yards 
Months. 10 Hours’ _ per 10/Hours’ 
Shifts. Shift. 

September es 1221 
October ree 743 
November 46 338 
December 20 823 
January eas 427 
May 113 575 
June 117 517 
July 106 566 
August 117 514 


The general type of the Bucyrus steam shovel is 
illustrated in Figs, 39 and 40 on page 165. 

The machine is supported on two four-wheeled 
trucks pivoted in the centre to the main frame, 
which is all of iron, except for the timbers at each 
end. A covered body on this frame incloses the 
boiler, engine, and winches ; the boiler is vertical 
and the engines are horizontal, bolted to the frame 
of the machine. The sizes of the cylinders vary 
with the power of the excavator, from 6 in. in dia- 
meter and 8 in. stroke, to10 in. by 14 in. From 
the forward part of the frame two strong brackets 
project, terminating in supports for anchor screws 
to increase the stability of the machine. In front 
of the covered car is the turning centre for the 
crane and bucket. This centre rests on the trans- 
verse frame. The foot of the crane turns in a 
socket in this centre casting, which has above 
a horizontal grooved disc, round each side 
of which pass the chains used to turn the 
crane. As will be seen, one end of each chain is 
attached to hooks on the discs, the other end being 
wound round the drum of the rear windlass. The 
bucket is attached to the end of the bucket pole 
that passes between the arms of the crane, between 
which it is held ; at the back of the pole is a rack 
that gears into a pinion on the shaft of a friction 
drum, mounted, as shown, on the crane. This 
latter is supported by the two raking struts and 
tie-rods, these being secured to anchor bolts at the 
rear of the car. From the top of the crane post 
thus made, extends a tie-rod to the head of the 
crane. The forward of the two winches serves to 
raise the bucket and pole. Theshaft of the rear winch 
is driven direct by the pair of engines, as shown, and 
a spurwheel drives a pinion that actuates the spur- 
wheel on the forward winch. Chains pass direct 
from the drum of the rear winch to the turning 
disc of the crane, while between these chains others 
pass to the rear for propelling the machine along 
the line of rails. The elevating chain passes from 
the forward winch over a guide roller in the frame, 
then over a wheel mounted at the foot of the crane 
to the head of the crane, thence toa pulley attached 
to the bucket, back to a second wheel near the 
crane head, and then to the frame of the pulley 
bucket. A pitched chain working on a sprocket- 
wheel on the shaft of the guide-wheel at the foot 
of the crane, gives motion to a friction drum, 
and through this to another drum and pinion 
gearing into the rack on the bucket arm. An 
operator standing on the small platform near the 
foot of the crane throws this in and out of gear, 
according to the amount of thrust he wishes should 
be exerted by the cutting edge of the bucket against 
the bank. Working the elevator requires two men, 
one at the engine, the other at the crane, and in 
order to work with good results the operators must 
be able to carry on the various processes together. 
The driver, when the bucket is lowered, starts 
hoisting, giving a circular sweep to the bucket; 
the man at the crane regulates the thrust of the 
bucket, or depth of cut, by operating the friction 
brake and raising or lowering the bucket. When 
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a cut has been made, the driver, by operating the 
turning winch, swings the crane round, and the 
other man empties the bucket into the dumping 
car by tripping a lever that holds the bottom in 
place. In this way the work proceeds with con- 
siderable rapidity. 

It may be mentioned that the grading machines, 
working near the surface, were very eflicient, three 
such machines and 50 teams having removed about 
40,000 yards per month during a good season. The 
cost of excavation effected by this method was about 
40 per cent. of the total cost, shifting, depositing, &c. 

Figs. 41 to 45 illustrate the method adopted by 
Messrs. E. D. Smith and Co. when dealing with 
the rock excavation in Section 10, a method largely 
supplemented by the use of the Brown conveyor 
for the deeper portion of the work. This section 
was almost wholly in rock, of which there was 
about 1,200,000 cubic yards, while the glacial 
drift amounted to 62,000 yards. The contract 


ete for this work was 25 cents for the 
atter, and 85 cents per yard for the former 
material. As will be seen from the plan and 


section, Figs. 41 and 42, a track was laid to the 
bottom of the first level, parallel and close to the 
face of the canal wall that had been formed by 
the channelling machines and blasting. This track 
extended across the bed of the canal to the oppo- 
site side, where it terminated in a semicircular 
curve, 16 ft. radius, the loop returriing and run- 
ning into the first track near the foot of the spoil 
bank, up which it was extended, as seen in the 
section, Fig. 41. A hoisting engine, anchor- 
ages, and guiding sheaves were used to haul the 
loaded wagon to the edge of the spoil bank, after 
which they were returned and allowed to run back 
by gravity, the velocity bringing them round the 
curve to the loading track. The system was shifted 
as the work advanced. Figs. 43 to 45 are views of 
the four-wheel spoil wagons made to run on a 
track of 3 ft. lin. gauge; the size of the wagon 
body was 6 ft. 1 in. by 4 ft. 8 in. by 2 ft. deep. The 
underframe carried a turntable formed of steel 
balls inclosed between rings ; on this the body of 
the wagon turned easily for dumping. Twelve of 
these cars formed this part of the plant ; two only 
were hauled up the incline together, the others 
being loaded meanwhile. The force employed on 
this work was 36 loaders, one foreman, one en- 
gine-driver, one switchman, and five men for 
dumping on the spoil bank. The average work of 
each loader was about 8 cubic yards per day. 

The system largely employed on Section 9 by 
Messrs. Halvorsen, Richards, and Co., of Chicago, 
is shown by Figs. 46 and 47. The amount 
of excavation on this section was 1,022,000 yards 
of rock and 115,000 yards of glacial drift, and 
the prices were 76.9 cents and 26 cents respec- 
tively. Most of the spoil was removed by hand 
labour and inclined hoists, and the force employed 
varied from 400 men and 150 cars to 586 men and 
176 cars and 20 teams of horses ; conveyors, how- 
ever, were also used. The system of tracks and 
inclines was consequently more elaborate than on 
the other sections, and a series was laid, one of 
which, illustrated in Fig. 47, gives a good general 
idea of the arrangement that was employed, not only 
for the upper lifts, but down to the bottom of the 
canal, as seen in the section, Fig. 46. At this 
lowest level an extensive trestle work reached from 
the bed to the surface, extending to the centre line 
of the canal ; this trestle was set obliquely to the 
axis of the canal, and sets of tracks ran to the right 
and left as far as the working face on each side, so 
that the arrangement was a duplex one. As will 
be seen, the tracks were provided with extensive 
sidings in the canal bed for the empty trains to stand 
on, while the loaded cars brought from each working 
face, returned by a sharp curve to the foot of the in- 
cline, up which they were hauled to the two dumping 
tracks, also provided with loop sidings. Teams 
brought the loaded car: to the foot of the trestle 
incline, and 1000 ft. of lead was found to be the 
economical limit of horse haulage. The hauling 
engine was furnished by the Lidgerwood Company, 
and the trains were made up of 10 loaded cars. 
Thirty men were employed at each working face to 
load the cars ; five others broke up the larger pieces 
of rock ; and on the spoil bank, five men and two 
teams were required. Figs. 48 and 49 illustrate the 


cars ; they held half a cubic yard of rock; the 
bodies were mounted by hinges on the under-frame, 
and could be tipped on one side or the other by 
releasing a lock 

track was 18 in, 


and chain; the gauge of this 
The system appears to have given 





admirable results, both as regards efficiency and 
economy. The following duty, extending over a 
period of five months, was obtained per 10-hour 
shift ; each refers to double face working. 


Cubic Yards per Shift. 


Month. a 2: 3. 
March ... et .. 488 516 570 
April 488 484 538 
May 494 442 
June 508 495 
July 521 518 


The average work per man and per shift of 10 
hours ranged from 7.69 cubic yards to 6.82 cubic 
yards. 

Section 7,and several others, were largely situated 
in soft material, but there was a large amount of 
rock and glacial drift to be removed, amounting to 
282,500 yards of the former, and 931,000 yards of 
the latter ; the prices paid were 26 cents and 76.5 
cents respectively. Messrs. Mason, Hoge, and Co. 
were the ultimate contractors for this section. So 
far as incline hoisting was employed, the method 
illustrated in Figs. 50 and 51 was followed. It con- 
sisted of an incline of trestle work to the spoil bank, 
carrying a track that spread into four branches on 
each side in the canal bed, and as many on the 
spoil bank. Two hoisting engines were employed, 
one for lifting cars from the canal, the other for 
handling them in the bank. The maximum spread 
of the branches on each side was 600 ft., and the 
whole of the tracks could be easily removed. The 
wagons are shown in Figs. 52 and 53; they are of 
36-in. gauge, with a wheel base of 32 in. ; the body 
is mounted on a revolving frame with a ring of live 
wheels, and the contents are dumped from the side. 

(To be continued.) 


A SINGLE-RAIL RAILWAY. 

Tue name of Mr. Decauville is associated every- 
where with railways of the lightest possible class, 
and especially with portable railways, which have 
found so large a use in agricultural districts in 











Fic. 3. 
many parts of the world. In its fullest development 
no better illustration of the Decauville system can 
be found than that which offered such great facility 
to visitors at the Paris Universal Exhibition of 





1889, and a full description of which appeared in 
ENGINEERINGat the time(vol. xlvii., page477). In the 
same volume, too, will be found an article (see pages 
635 and 660) describing the Decauville factory and all 
the numerous types of steam and horse worked rail- 
ways manufactured there. Since that date the use 
of the Decauville system has been constantly on the 
increase, and in this country more than one manu- 
facturer following the same lines, has found ample 
occupation and profit in constructions of this 
nature. Other inventors less practical than Mr. 
Decauville have from time to time sought by the 
introduction of useless and cumbrous complications 
to simplify his already elementary system, and by 
the use of one rail only. This has been effected by 
the addition of accessories, far more costly than a 
double track, forming a so-called single-rail rail- 
way, which, elevated of necessity above the ground, 
served as a means of transit for its small load, its 
cars hung pannierwise on each side of the track, 
and steadied by what amounted practically to two 
other rails attached one on each side of the tri- 
angular trestle to which the bearing rail was 
secured. Whatever may be the results ob- 
tained at the forthcoming Brussels Exhibition 
with the so-called ‘‘Mono-Rail Lightning Ex- 
press,” it is very certain that, so far, no real 
success can be claimed for any of the single- 
rail systems that have hitherto been experimented 
with. But however cheap relatively, and certainly 
efticient, the Decauville system is, there are many 
occasions in which the amount of trattic does not 
justify the purchase of even the lightest types of 
this system, and yet where at the same time through 
scarcity of labour and badness of roads some assist- 
ance to horse or manual traction would make all 
the difference to the success or failure of the agri- 
culturist, and which would prove an advantageous 
and profitable means of communication between 
remote places where a certain amount of traffic 
exists without any cheap means of accommodating 
it. Such a demand appears to have been met in a 
most ingenious fashion by a French engineer, Mr. 
Cailletet, who has devised a real mono-rail system, 
either portable or permanent, and which, though it 
is not applicable to steam or other power traction, 
does nevertheless, in the simplest manner, possess 
the conditions demanded for limited traffic in 
sparsely populated districts, and especially for 
colonial agriculturists. 

The permanent way of this system consists of a 
single flat-footed rail of very light section, to which 
are attached at short intervals flat soleplates or 
sleepers, in each side of which holes are formed for 
the passage of-a pin that can be driven into the 
ground to:hold them in place ; the rail joints are 
made by fishplates surrounding the base of the rail, 
the whole arrangement being clearly illustrated by 
Fig. 1. The vehicles running upon this rail are of 
various forms, according to the service for which 
they are required; they may be flat platform 
wagons or small omnibuses, ambulances, or box 
wagons. The illustrations on page 176 illustrate a 
certain number of these varieties, and we _ shall 
publish further types on another occasion. For 
the most part they are supported on four wheels, 
the tyres of which are grooved to fit the contour 
of the rail; these wheels, which run in bearings 
on the underframe of the vehicle, may either extend 
beyond it at each end, or be placed beneath the body 
of the carriage. It is needless to say the wheels are 
allin the same plane. Obviously such a vehicle, espe- 
cially when loaded, could not be maintained in equi- 
librium, and it is in overcoming this difficulty that 
the ingenuity of Mr. Cailletet is conspicuous. Pro- 
jecting from one side of the vehicle, as will be seen 
from the illustrations, are two rods, ora light frame, 
the former being required when only manual labour 
is employed, the latter when horse power is used for 
propelling thé vehicle. Assuming that the carriage 
could be so accurately loaded that its balance upon 
the rail would be perfect, it is clear that no effort, 
except that required for propelling the carriage, 
would have to be exerted either by men or animals; 
but although this is practically impossible, the load 
can nevertheless be so evenly distributed as to call 
for but a small effort to overcome the tendency to 
fall in either direction, so that practically the only 
work that has to be done is that due to overcoming 
tractive resistances, which are insignificant upon the 
rail as compared with those upon a road or the un- 
even surface of a cultivated field. It should be 
mentioned that no difficulty occurs in loading the 
vehicle, because until they are ready for transport, 
supports hinged to the outstanding frame are de- 
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tached and placed upon the ground so as to make 
the wagon quite stable. 

This ingenious system is so simple that no further 
description is necessary to make it clearly under- 
stood, especially with the aid of the illustrations 
which we publish. But since it has already found 
a useful and extensive application in France and 
her colonies, and should come into extensive use 
with ourselves, it will be of interest to give some 
information regarding the actual details as they 
have been worked out. The rail employed is a 
very light section, and is supported on the ground 
by the numerous bedplates already referred to ; 
it is of the Vignolles type, and up to the present 
time is used in four different weights, accord- 
ing to the nature of the service required ; these 
are 44, 7, 95, and 12 kilogrammes per metre (3, 4.7, 
6.4, and 8 lb. per foot). For portable lines, for 
which the greatest application is found, the per- 
manent way is usually laid in sections of 5 metres, 
and such a section, consisting of the rail, six bed- 
plates, and the fishplate, projecting from the 
end of the section, weighs either 27.700, 40.300, 
42.900, 55.950, 62.100, or 75 kilogrammes, accord- 
ing to the type which is best suited for the 
lighter or heavier traffic that may be required. In 
the lighter types the weight is sufficiently small 
to allow of a section being carried by one man. 
The permanent way is entirely of steel, and 
the rails are not weakened by being drilled, 
the fishplates being of a special type, designed 
to hold the rails without bolts. The rails are 
made in lengths of 2.50 metres and 1.25 metres 
for convenience of laying. The bedplates are 
rectangular, with stiffening flanges on all four sides, 
and the length varies from 20 to 30 centimetres, 
the width being from 10 to 20 centimetres, accord- 
ing to the weight of the rail employed. As will be 
seen from Fig. 2, two brackets are riveted to the 
bedplate, of such a form as to permit the passage of 
the foot of the rail. These brackets are placed 
diagonally on the baseplate, and after the rail has 
been passed through, it is pulled back, so that 
the brackets lock upon it, and hold it firmly, 
in such'a way that the centre of the _base- 
plate coincides with that of the rail. Where 
the rail is laid over very soft ground, the 
foundation can be improved by previously put- 
ting down fascines, &c. The end bedplates of 
each section are placed so as to allow the rails to 
project about 30 in. ; over these ends the fish- 
plate, which is made of steel and somewhat 
elastic, is slipped, as shown in the illustration. 
The end of the fishplate projects beyond the 
rail, so that the end of the next section can be 
sprung into it, and when in place it abuts 
upon and is held fast by the two end baseplates. 
The sharpest curves which are used upon this 
system are of 4 metres (13 ft.) radius, but this 
is inconveniently small, and causes considerable 
friction, so that a radius of 8 metres (26 ft.) is re- 
garded as the standard minimum curve, and bent 
sections of permanent way are provided as part of 
the equipment to suit this or any other desired 
curvature. Naturally switches are required for 
turning the vehicles on to sidings or branches, and 
these, like all the rest of the system, are of an ex- 
tremely simple character ; at first they consisted 
of a cast plate with double inclined planes, Fig. 3, 
by means of which the carriage was run off the rails 
on to the surface of the ground and then up on the 
rail of the branch ; another device is now employed 
by the inventor. The means of changing the direc- 
tion consist of a metal plate to which are fixed the 
ends of two or three rails forming the commence- 
ment of as many branches ; by means of a lever the 
end of the fixed rail can be moved to the right or 
left sufficiently to coincide with one or other of the 
branches ; for crossings, plates of an equally simple 
character are employed. 


(To be continued). 


GLASGOW SUBWAY AND CABLE 
TRACTION. 
(Continued from page 96.) 
' Fic. 128, page 168, shows the main shafting, the 
two engines being, as indicated, at either end, and 
thus 77 ft. 6in. apart. The shafting is of Siemens- 
Martin steel, in two lengths, each 24 ft. 8 in., the 
greatest diameter being at the friction clutches, and 
at the bearings for the 13 ft. 9 in. rope drums, where 
itis 20in., otherwise it is 18 in. or19in. The coup- 
lings are of cast steel, 48 in. in diameter over the 








flanges, with bosses 22 in. long and 30$ in. in dia- 
meter. Two of the couplings are permanently fixed 
to the shaft, while the others can be removed if de- 
sired. The cross-driving keys are of hard Siemens 
steel, 7 in. by 5in., tapered in both directions so that 
they drop into and perfectly fit their seats in the 
grooves. The plummer blocks, of which there are 
four, are 30 in. long in the bearings, with soles 
5 ft. 2in. by 1 ft. 10 in. broad. The boxes are of 
cast iron, lined with magnolia metal, the top 
and bottom being interchangeable, and they are 
secured by planed steel clip liners bearing 
over the whole length of the box. The jaws of 
the block are tightly clipped by joggles cast on the 
cover, and the bolts are 3? in. in diameter. The 
sole is secured by four 2-in. bolts, and there are pro- 
vided at the corners of the soleplate four jack screws 
used against the joggles of the soleplate instead of 
keys. This measure has, of course, been adopted 
to secure accurate alignment of the shaft at any 
time, and to compensate to some extent for lateral 
wear and tear. 

The rope-driving drums on the engine shafting 
(Figs. 134 and 135, on page 169) are each 13 ft. 9 in. 
in effective diameter, made in halves, and parted 
horizontally, with planed joints. The nuts are 
secured by thick split pins drawn tightly across 
their faces. Each drum is made in two sections, 
each having eight solid ovalarms. One of the sec- 
tions is provided with a turned continuous ring, to 
receive and perfectly centre the clutch rings. The 
connections have all been designed to transmit to 
the rim of the driver 1000 brake horse-power, 
though not more than 750 horse-power is ever likely 
to be passed into each drum. The eye of each drum 
is lined with hard gun-metal, pure copper and tin, 
bored to 20 in. diameter inside, made in halves, 
carefully jointed. The liners are 1} in. thick over 
all. The middle of the over-all length of the liners 
is brought as nearly as possible into the centre of 
gravity of the drum, when the clutch ring is attached 
to it ; and the total length of the liners is made so 
that the pressure per square inch on the effective 
gun-metal surface does not exceed 80 lb. per square 
inch. As shown on Fig. 134, there are on the 
periphery of each wheel, 26 grooves, made to 
gauge, 2} in. pitch, for cotton ropes 2 in. in 
diameter, and divided into two series of 15 and 11, 
to suit the first and second driven drums respec- 
tively (Figs. 136 and 137), and with a space 
between to give the necessary clearance between 
these drums. 

To each 13 ft. 9 in. driving drum is fitted a 
friction clutch, and Mr. Morton has preferred that 
of the Walker-Weston type, which is illustrated on 
page 168 (Figs. 129 to 133). The multiplate clutch, 
which is largely used in America, originated 
with Weston, the patent being confined in the 
present instance to a toggle joint arrangement 
for producing the lateral pressure on the plates, 
In the case of the clutch adopted at Glasgow and 
illustrated, frictional contact is secured by a double 
series of annular steel plates (Fig. 132). One series 
is secured to, and driven by, that part of the clutch 
which is permanently keyed to the shaft, while the 
second is driven by contact with, and lateral pressure 
against, the first series, driving in turn a ring or 
drum bolted securely to the driven wheel. Both 
driving and driven rings are secured to their respec- 
tive castings by means of steel keys sufficient in 
number to give the bearing surface necessary to 
prevent undue wear. The rings are nevertheless 
capable of sliding slightly on these keys when sub- 
jected to lateral pressure. The fixed part of the 
clutch has a strong ledge or flange to limit the 
lateral movement of the rings, and pressure is 
applied by means of a follower and a powerful com- 
bination of toggle levers and wedges, shown also 
on Fig. 132. The resistance is taken up chiefly 
within the clutch itself, and an adjustable resist- 
ance collar on the fixed part serves to maintain 
the toggle links in the most effective position in 
spite of the wear of the plates. A hand lever with 
rack, pinion, and handwheel is sufficient to make 
the requisite contact, although each clutch is 
capable of passing 1000 horse-power. This gear 
for putting the clutch in action is fully illustrated 
by Figs. 129 to 131. 

We come now to the cable-driving gear proper, 
which is illustrated on our two-page plate and on 
page 169. As we have already pointed out, there 
are two sets of cable gear, the one for the outer, the 
other for the inner circle. Both are identical. Power 
is transmitted from the 13 ft. 9 in. driving drum 
on the main shaft to pulleys of corresponding 





design running on the same shaft as the cable 
haulage drums. There are four of these—two for 
each set of haulage gear—25 ft. effective diameter, 
one in each set having 15 and the other 11 grooves, 
for ropes 2 in. in diameter, as already referred to 
in connection with the main drum. But for the 
difference in the number of grooves, all four wheels 
are exactly alike. Each is built up with a strong 
central boss, ten arms, and ten rim segments. 
The arms are hollow, of circular section with 
straight taper, without mouldings, but with well- 
rounded hollows and corners. Three return ribs 
or flanges are provided on the insides of the 
rim segments, and the edges of the outer flanges 
are turned to run true. The eyes are bored to 
20 in. diameter ; they tightly fit the shafts, and are 
secured by two keys in each, 5 in. broad by about 
2} in. thick. Bars are cast in the cores, so that the 
keys bear over their whole length. 

The first and second cable-driving shafts are of 
Martin-Siemens steel. The length of each shaft is 
12 ft. 6 in. from centre to centre of bearines ; the 
diameter at the bearings and at the overb ug ends 
to take the cable drums is 17 in. ; at the bo“ues, 19in., 
tapering to 17 in. where the shoulders are not re- 
quired, and swelling for the rope-driving drums to 
20 in. diameter. The stud ends to take the struts 
outside of the cable drum bosses, are 14 in. dia- 
meter by 16 in. long in the bearings. The struts 
are brought as close up against the drum bosses 
and as near the rim, as possible. These struts were 
well shown in our engraving on page 50 ante, which 
also shows the general arrangement of the cable- 
driving gear. To prevent end movement of the 
shafts, and to give ample surface against the 
pedestals, stout collars are forged on the bodies 
of the shafts next the bearings which support 
the cable drums ; the drum bosses form the outer 
end bearings. The several diameters of the shafts 
are connected by flat curves not less than 1} in. 
radius, and the stud ends by curves of 1} in. 
radius. There are eight plummer blocks for these 
cable-driving shafts, having bearings 30 in. long. 
The details are the same as those for the main 
shaft, already described. 

There are four cable-driving drums, two in each 
set, illustrated by Figs. 136 to 141, on our two-page 
plate. These are constructed on Walker’s differen- 
tial groove system, as shown by Fig. 139. The 
drive is commonly known as the wrapping system, 
and has been used in this country for colliery work, 
while in America it is found in all important 
tramway power stations, with this difference, that 
while in this country the second drum is merely 
an ‘‘ idler,” in America both drums drive the cable. 
The chief disadvantage formerly was the irregu- 
larity of wear in the grooves, the first groove, receiv- 
ing the incoming rope, taking nearly all the stress. 
Variations in the circumference of the grooves 
cause the cable either to stretch or to creep on the 
drums, hastening the wear and tear of both. This 
difficulty has been overcome by making each 
groove independent and interchangeable. The 
saddle or rim of the drum is turned, the rings 
are bored, turned, and faced, and slipped on to 
the rim side by side, and are held by a follower. 


This latter is adjusted by means of screws, so that 


each ring can transmit a certain amount of power 
only before beginning toslip. In practice, however, 
it is found that the frictional grip of the rings on the 
saddle of the drumgives a sufficient automatic adjust- 
ment to serve the purpose. The ring is not sufti- 
ciently deep to have any material stiffness, and its 
brake action on the saddle of the drum provides the 
necessary driving grip. Thus each ring on the drum 
is only capable of transmitting a certain proportion 
of power, and immediately it attempts to do more 
it must slip and transfer the burden to the neat 
ring. With the solid grooves used in ordinary 
practice the result is frequently that the first 
groove is very heavily worn; the defect may be 
minimised by periodical re-turning of the grooves, 
but this takes time, and time is everything in city 
railway service. 

The depth of the bosses of the first and second 
drums respectively is adjusted front and back, in re- 
gard to the grooves, so that the bottom of the grooves 
of one drum are opposite the ridges between the 
grooves of the other, thus dividing the angle of 
divergence in wrapping the cable, between the top 
and bottom wraps: The struts or coupling bars 
between the ends of the cable-driving shafts are of 
strong cast iron, about 18 ft. from centre to centre. 
The bearings on the stud ends of the driving shafts 
are 14 in. in diameter and 16 in. long, with solid 
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phosphor - bronze bushes § in. thick, finished, 
tightly pulled into the seats, and secured by a stout 
collar let flush into the cast-iron eye, and with four 
sunk screws in each. Each strut isin two lengths, 
joined in the middle by a stout bored muff casting, 
secured in turn to a bracket placed between the 
cable drums, and bolted to a planed seat on the 
main soleplate.* Thus the whole weight of the 
strut is carried on the bracket, not on the cable- 
driving shafts. In the middle of the muff casting 
there is a cast-iron wedge, bearing nearly over the 
whole surface of the butts of the struts, and ad- 
justed bya2-in screw bol’; passing through the wedge, 
titted with nuts and washer plates on the outside of 
the muff, so that the length of the struts between the 
centres can be accurately adjusted, and compensa- 
tion made for wear. The ends of the struts are 
globular in form, about 26 in. in diameter, the 
necks are about 11 in., the butts outside of the 
muffs are 13 in., straight tapered. The shanks in 
the muffs are 12 in. at the outer part of the bore, 
10 in. at the middle of the bore. 

There are two 5-ft. carrier sheaves at the en- 
trance to the tension run near to the second cable 


* See ENGINEERING, page 50 ante. 
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whereby the effective value of the weight varies 
with the angularity of the links. Thus the 
greater the pull the nearer the links become hori- 

We come now to the tension carriage, which is | zontal, increasing the resistance to pull or tension. 
illustrated by Figs. 142 to 153, on the two-page | Dealing first with the carriage, which is illustrated 
plate, while the engraving on page 169 gives an jin detail by Figs. 150 to 153, the guide sheave 1s 
idea of the general arrangement. The principle|14 ft. effective diameter, made in halves, with 
of the Upton system, as suggested by Fig. 142, | planed joints. There are 10 solid arms of plain 
is the use of a system of links and weights, | oval section, with rounded side ribs to each arm, 


drums, merely to carry the outgoing cables clear of 
these drums. They are light, well balanced, with 
six oval armg to each. 
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Fic. 154. View or Tension Run witH CARRIAGE 


extending two-thirds of the length towards the|allow for wear. The eyes are bored to 9 in. dia- 
rim. The castings are of cast iron. The rims are| meter, and secured to gudgeons by clamp fit, and 
2 in. thick at the bottoms of the grooves to|one key to each. The gudgeons are 9 in. in dia- 






































meter in the body, 7 in. by 12 in. in the bearings. 
The frames of the tension carriages are of steel, I 
section, 12 in. deep, and 6 in. broad in flanges, 
weight about 56 lb. per foot. The axles are passed 
through the webs, and are used for cross-members 
of the carriage. The rims of the 27-in. track wheels 
are cast in chills, the eyes are bushed with bronze, 
and are 3in. in diameter, and 7 in. long in the 
bearings. The tail-rope crabs or windlasses are 
fitted to the beams of carriages, beyond the after 
track wheels. The tail rope drums are 4 ft. 6 in. 
in diameter and 2 ft. 6 in. between cast-iron 
cheeks, Each drum can stow two lengths of about 
150 ft. of 1j-in. diameter steel tail rope. 

The regulator carriages to which the links of the 
tension weights are connected are illustrated by 
Figs. 144 to 149. The wheels are similar to those 
of the tension carriage, and the axles are bolted to 
light steel beams forming the carriage. The crossbar 
for the links is fixed in the middle of the carriage. 
The links are of forged steel. The length from 
centre to centre of links is 10 ft., the bodies are 
2 in. in diameter, and the bearings are all bushed 
with hard bronze where movement occurs. The 
pins or crossbars of the link work are of steel. The 
bottom weight of each regulator is 30 ewt., and is 
rectangular, with seven removable weights, each of 
10 cwt. The number used depends, of course, on 
requirements. The centre bolt holds all the 
weights tightly in place. The anchorage beams of 
each regulator are secured at the extremities of 
each tension track (Figs. 142 and 143) by means of 
a cast-iron seating piece at each end, olted to the 
longitudinal sleepers by feur 1}-in. bolts, and, in 
addition, bya 2-in. holding bolt at each end passing 
into foundation. The tail ropes for the tension 
carriages are about 160 ft. long, of extra plough 
steel, 1} in. in diameter. To insure that each part 
of the rope shall bear its fair share of stress, a 
sheave is linked horizontally to the crossbar of 
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the regulator carriage, and the bight is passed 
round the sheave. 

The rails for the tension tracks are of steel, 
50 lb. per yard, 44 in. deep; the heads being 
2} in. broad. 

(To be continued.) 





DOUBLE-CUTTING PLANING MACHINE. 

On page 161 we illustrate the most recent develop- 
ment of planing machine designed and made by 
Messrs. J. Buckton and Co., Limited, the well-known 
machine - tool makers of Leeds, and about which 
there are some points of interest. As will be seen by 
the illustration, the cutting on both strokes is secured 
by means of two tools set in opposite directions. In 
the machine illustrated it will be seen there are three 
tool-boxes, each with two cutters, two being set on 
the cross slide and one on the vertical slide. There 
are the usual self-acting feeds, which do not require 
explanation. 

The usual arrangement for double cutting on the 
planing machine is by the ‘‘ Jack-in-the-Box ” device, 
but this has the defect of not being very steady at 
heavy cuts, and it is not often seen in operation, the 
quick return motion being preferred. It is not 
— often realised how much power is absorbed 
ry a quick return motion with a big planing machine ; 
but the fact was very forcibly brought home to Mr. 
Wicksteed, the managing director of Messrs. Buckton’s, 
by the application of an electric motor to driving one 
of these heavy tools. The delicate recording instru- 
ments that can be applied to electric motors showed 
that the idle return stroke demands double the power 
from the driving belt compared with that which is re- 
quired during the cutting stroke ; in other words, at a 
high return stroke speed the inertia of the table and 
work plus the friction is greater than is the inertia of 
the table and work plus the friction, and also includ- 
ing the resistance of the cut at the low cutting stroke 
speed. The larger and heavier the planing machine 
table, the more strongly does this apply, and when 
tables have a weight of 20 tons, or even 30 tons, as 
some made by Messrs. Buckton do, the detail is one 
of greater importance, It has been found that whereas 
ina machine requiring 20 horse-power to be transmitted 
through the belt for the cutting stroke, a belt capable 
of transmitting 80 horse-power is necessary for the 
quick return, that power being required temporarily 
on the idle stroke. 

These considerations have led the firm to devote 
their attention to the design of a really convenient 
double-cutting tool box, and this is shown in the illus- 
tration. The machine is so constructed that by a 
slight change of gear it can be driven at the same 
speed on both strokes, therefore for plain work, where 
there is nothing to prevent the overrun of the tools, 
the work can be planed to great advantage without 
any idle return stroke, the tools cutting almost con- 
tinuously. A self-acting feed takes place at each end 
of the stroke, so that if a feed of 20 cuts to the inch 
were in use, the tools would traverse ,'y in. when the 
table had completed one double stroke. 

In addition to the saving of time that would be 
otherwise occupied by the idle stroke, there is in 
practice a further saving arising from the fact that 
the work of planing is divided between the edges of 
the two tools. It is obvious, therefore, that where 
two tools are used for a given surface to be planed, 
there will be less occasion to stop the operations to 
sharpen the cutting tool, as compared to the use of 
one tool only. When the tool has to be taken out to 
re-grind before the surface is all planed, a mark on the 
work may be the result, and an additional cut has to 
be taken so as to remove the inequality. There is 
still another point to which reference may be made in 
this connection. When the tool of a planing machine 
arrives at the end of its cut in a casting, the last par- 
ticle or flake of metal, which consists of hard scale, is 
chipped off by the pressure of the tool, and thus leaves 
round the place a surface of cast iron free from scale, 
and therefore easily attacked by the tool without de- 
stroying the cutting edge. This fact alone is said to 
have a great influence on the time the tool will last 
without re-grinding, a fact which no mechanic will 
have difficulty in accepting. 

The gear for driving is noticeably free from vibra- 
tion sot is very silent, ‘irtues in a planing machine 
which need not be dwelt upon, whilst the massive 
table which may be used without disadvantage with 
this type of machine is also a matter which leads to 
excellence of surface produced. For driving the table 
the diagonal shaft system is used with worm and spur- 
wheel gear, as will be seen by the illustration. This 
form of sear is used both for driving the diagonal 
shaft and transmitting the power from the latter to 
the table. It is this device which contributes so 
largely to the steady running of the machine. 

Perhaps a word may be said here as to the method 
of casting the worm pinions, which we saw when we 
visited these works. They are moulded in sand from 
vatterns of the ordinary description. In place of 
1aving two boxes and removing the pattern by part- 





ing the mould, the sand is rammed all round the 
pattern at once. In order to withdraw the pattern, 
it is attached to a rod which projects vertically up- 
wards, its top end being connected to a train of spur 
gearing similar in principle to the change wheels of a 
screw-cutting lathe. In this way the pattern is 
screwed out of the mould, being withdrawn and rotated 
at the proper speed, so as not to disturb the sand. In 
this way, the worms are cast in iron without the 
inequalities which are seen in similar pieces when the 
parting method is used to take out the pattern, 
a defect which is accountable for so much of the 
lost power notoriously present with cast worm 
pinions. The withdrawing machine has change wheels 
to suit different pitches of worm. These machines 
are manufactured by Messrs. Buckton and Co., and 
would certainly be a valuable addition to any foundry 
having a number of worm pinions to cast. 

The planing machine illustrated can be run in the 
ordinary manner with quick return stroke if required, 
in which case the cutting stroke will be made at a 
speed of 20 ft. per minute, and the return stroke at 
three times the speed. Even when returning at this 
quick speed the machine is extremely quiet in its 
running, and the reversal takes place without knock. 





THE JAPANESE BATTLESHIP ‘‘YASHIMA.” 

Tue Yashima is one of two large battleships which 
have been built in this country to the order of the 
Imperial Government of Japan. She has been built 
by Sir W. G. Armstrong and Co., from the designs 
of Mr. Philip Watts, the naval architect and general 
manager of the Elswick shipyard. 

The Yashima was launched at the end of February, 
1896, and at the time we gave a profile and a deck 
plan showing the general arrangement of the ship. 
We now publish views which illustrate very well the 
construction of the vessel, the engravings being from 
photographs taken during the progress of the work. 
Before referring to these it is necessary we should give 
a general description of the vessel, and in doing this 
we repeat, for convenience, some of the leading par- 
ticulars contained in our former notice. 

The Yashima is 400 ft. long on the water line, and 
412 ft. over all; the ram extending beneath the water 
about 13 ft. The length between perpendiculars is 
372 ft. The moulded breadth is 73 ft. 6 in., and the 
moulded depth 43 ft. 74 in., and the mean draught 
26 ft. 3in. The displacement at that draught will be 
about 12,320 tons. This includes normal coal of 700 
tons, and all armament, stores, &c., in sea-going trim. 
There is, however, in addition to the 700 tons of 
normal coal, room in the bunkers for 500 tons more. 

The armoured protection is very complete. All the 
armour-plates have been supplied by Messrs. Charles 
Cammell and Co., and are of steel treated by the 
Harvey process. On reference to Fig. 1, on the 
opposite page, which is reproduced from our former 
issue for convenience of reference, it will be seen 
that the arrangement consists of the now usual 
forward and after barbettes placed at the ends of 
the central citadel. The belt armour is 226 ft. 
long by 8 ft. deep, the thickness varying from 
18 in. to 14in., the immersion at normal + Meeseesr 
being 5 ft., so that there is 3 ft. out of water. 
The protective or belt deck, which is flat amidships; 
stretches athwartships from the top edges of the 
armoured belt, and is therefore 3 ft. above the water 
line amidships, or so far fore and aft as the belt 
extends. Forward and aft of the citadel portion the 
a deck is at a lower level, being somewhat 
velow the water line and sloping at the sides. In 
Fig. 1 the levels of the protective deck are shown by 
the strong line over the citadel extending above the 
boilers and engine-rooms and round the _barbettes. 
This deck covers, also, the shell-rooms and magazines 
beneath the two barbettes, and also the auxiliary 
machinery-room beneath the after barbette. Stores, 
engineers ne and ammunition passages are 
placed in this part of the ship beneath the protective 
deck. The step-down of this deck at each end of the 
citadel is also shown in Fig. 1; the vertical part of 
the step being composed of armoured bulkheads which 
run square across from port to starboard, and join the 
ends of the belt. The forward bulkhead is 14 in. 
thick, and the after one 12 in. These armoured bulk- 
heads are shown in Fig. 1 by the short black marks 
which indicate armour in section. From the illustra- 
tion will also be seen the manner in which the 
armoured deck slopes down to strengthen the ram 
forward, and is carried aft horizontally—horizontally 
so far as the fore-and-aft sections are concerned— 
protecting the tiller and steering gear, torpedo-room, 
&e. Fig. 2, which is a deck plan, shows the posi- 
tion of the ,barbettes. The armoured bulkheads 
referred to, which extend vertically to the level of 
the lower edge of the barbettes, stretch square 
athwartships immediately forward and aft respec- 
tively of the barbettes. 

Turning now to our other illustrations on pages 172 
and 173, Fig. 3 shows the lower part of the midship 
framing and vertical keelplate towards the after part. 





Fig. 4 shows the framing of the forward barbette. In 
Figs. 5 and 6 there is seen the manner in which the 
frames are carried up to form the armour shelf. Fig. 7 
is another view of the barbette framing, and Fig. 8 shows 
the steel casting which forms the heel of the ship. 

Dealing first with the barbette, the photograph 
from which our illustration, Fig. 4, was made was 
taken on the protective deck, the deck beams being 
shown in parts where the plating is not in place. 
The lower level of the protective deck forward of 
the barbette and outside the citadel is shown 
in the illustration, although the perspective is not 
very defined. The beams of the forward part of the 
deck above are also seen. In Fig. 7, on page 173, 
will be found an illustration, which also shows 
the framing of the same barbette on the other side, the 
—— having been taken from forward and look- 
ing aft. 

ened the top of the thick belt, and, therefore, also 
from the top edge of the protective deck, up to the 
height of the main deck, there is armour 4 in. thick. 
These two strips, one on each side, do not extend quite 
as far as the thick belt, for whereas the latter reaches 
forward and aft respectively beyond the barbettes, the 
thinner belt ends at its junction with diagonal screens 
which spring from the barbettes and slope aft in the 
case of the forward part, and forward in the case of 
the after part. These screens therefore converge to- 
wards each other and thus shorten the side armour. 
The general disposition of the armour so far resembles 
that of the Royal Sovereign, and differs from that in 
the Majestic. In the latter vessel, it will be remem- 
bered, the protective deck is flat and a little above the 
water level, excepting where it approaches the sides 
of the ship, where it slopes down transversely so as to 
join the armoured belt at its lower edge, which is, of 
course, below the water level. 

The arrangement of the barbette armour will be 
gathered from Fig. 1. The barbettes proper spring 
from the protective deck. The maximum thickness of 
the barbette armour is 14 in., this being used on the 
top part above the main deck. A large part of each 
barbette is, however, masked by the side armour, to 
which reference has already been made, and there the 
thickness may naturally be reduced. For instance, 
between the main deck and the protective deck, where 
the 4-in. belt is placed, the thickness is reduced to 
9in., and at the back of the screens it is 5 in. in the 
lower part. The guns of the main armament are pro- 
tected by shields which, of course, revolve with them, 
and add quite an appreciable amount to the total 
weight of armour. The shields are 6 in. in front, but 
get thinner towards the rear, the ends being quite 
closed. This is substantially the same as the general 
arrangement of shields in the Majestic. It will be 
seen that each pair of guns is placed in what is 
vertically a light and shallow turret, the base of which 
is protected by the fixed barbette armour. There 
are four casemates on the main deck, in each of which 
a 6-in. quick-firing gun is mounted. The armour on these 
is 6 in. in the front and 2 in. at the back. The armour on 
the conning tower is 14in. thick, and that on the 
director tower aft is 3in. The coal stowage is so 
arranged as to give additional protection, the bunkers 
extending sae ge to the. protective deck and down 
to the stokehold plates. There is a passage imme- 
diately behind the armoured belt, being between it 
and the coal bunkers. : 

Excepting for the armour on the casemates, there is 
no protection for the sides above the main deck, as 
against raking fire there are the 4-in. armoured screens, 
and inboard there is the barbette armour. The main 
armament and the 6-in. guns are behind armour, the 
latter being in their 6-in. fronted casemates, and 
naturally the crews would be concentrated round their 
guns in action. Shells striking the thin sides would 
probably pass right through, but in the case of a shell 
entering and striking the barbette armour, it would be 
exploded, and the consequences might be extremely 
serious. There is not even the coal protection here 
which is so effective in muffling shell explosion. In 
the midship part below this deck there is 12 ft. thick- 
ness of coal. Of course all parts of the vessel cannot 
be protected, nor can fighting in an armourclad be 
rendered an occupation without risk; but it would 
seem that this is the weak point in the ship, though 
probably it is an inevitable weakness. Only a certain 
part of the displacement can be awarded to armour in 
a well-balanced design, and what may appear at first 
sight a feature of power, may prove to be, by the light 
of fuller knowledge, one of weakness. That is a point 
critics of warship design are apt to overlook or ignore. 
An extra gun might possibly be a better defence than 
a patch of armour. 

All openings and hatches on the belt deck are pro- 
tected by cofferdams, which are 3 ft. high, or 6 ft. 
above water level, and all these openings have 
armoured doors or armour bars to shut in action. The 
funnels, downcasts, air-shafts, &c., have armour bars 
at the level of the belt deck ; in fact, the arrangements 
in this respect are in accordance with the best modern 
practice. : 

The main features of the armament were given 10 
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our previous notice.* There are two 12-in. 49-ton 
guns in each barbette, ten 6-in. quick-firing guns, 
and 24 lighter quick-firing guns. 

Fig. 3, on page 172, shows the lower part of the mid- 
ship framing and the vertical keel plate towards the 
after part. The structure of the double bottom may 
also be seen. The manner in which the frames are 
carried up to form the armour shelf, forming the chief 
structural distinction between naval and mercantile 
practice, is shown here, but perhaps better in Figs. 5 
and 6. In all three of these illustrations the part of 
the framing at the back of the belt is shown, the large 
holes in the plates being placed where an armoured 
bolt will come, so that the latter may be hove up 
from the inside. Fig. 6, which is a view from for- 
ward looking aft, shows the double bottom and trans- 
verse bulkheads in the coal bunkers and machinery 
spaces. Inthe foreground is clearly seen the method 
of working the frames at the ends of the vessel. 
These are formed of Z-bars split towards the lower 
end, and thus made to form the angle and reverse 
angle bars at the top and bottom respectively of the 
floor-plate. The view is taken just forward of the 
~ covered by the armoured belt, three of the 
veams for the protective deck forward of the citadel 
co in place. The change in construction from the 
citadel portion to the fore part of the ship is well 
shown here. Fig. 5 shows the detail of the 
midship part more plainly, and gives an excellent idea 
of the construction in this part. Fig. 8 is also an in- 
teresting picture, although it might be of advantage 
if there were a little less erecting timber included. 
The big steel casting which forms the heel of the ship, 
and which takes the suspended and balanced rudder, is 
well shown. The manner in which the ship is cut up 
aft is illustrated in Fig. 1, and should render her very 
handy and quick on her helm. Some of our own 
helted cruisers of seven or eight years ago had the 
‘* deadwood” removed somewhat, but their rudders 
were hung to a rudder-post and were unbalanced. 
The modern practice in the British Navy is to give 
cruisers a balanced rudder and to support it by a 
footstep bearing below, whilst the battleships have 
unbalanced rudders with an approximately horizontal 
keel right to the after end. The adoption of what 
may be called torpedo-boat practice for so powerful 
and heavy a vessel as these armourclads is a bold step 
on the part of the Japanese authorities. Mr. Watts 
has, however, had some experience with this form of 
rudder, and certainly the massive steel casting, with 
its broad and stiff flanges for the attachment of the 
plating and working it into the main structure, will 
provide enormous strength in this part, where it will 
undoubtedly be required. In Fig. 8 also will be seen 
the protective deck beams, together with part of the 
plating, in that part which comes in behind the after 
armoured bulkhead. 

The legend speed of the Yashima with forced 
draught is 18} knots, the air pressure being 14 in. and 
the horse power 13,500 indicated. The natural draught 
speed is 16? knots, and the horse-power 10,000 indi- 





* See ENGINEERING, vol. lxii., page 310. 





cated. The trials will take place very shortly, the 
vessel being almost ready. 

For further details of this interesting vessel we must 
refer our readers to our former description of March 6, 
1896. We shall, however, shortly publish illustrations 
of the main engines, which are by Messrs. Humphrys, 
Tennant, and Co., of Deptford, and shall then make 
reference to this part of the design. 








Tue Execrric Licut at CARLISLE.—Mr. Wheatly, of 
Carlisle, speaking at an arts and crafts exhibition in 
Caldewgate, said that at a meeting of one of the town 
council committees, it had been practically decided to 
adopt the electric light for Carlisle. 





‘Boston. — At the last quarterly meeting of the Boston 
Harbour Commissioners, the Mayor presented the annual 
report on the progress of the dock. He said the gross earn- 
ings of the dock in 1896 were 10,9917. 13s. 10d.; being an 
increase of 2275/. 10s. 9d. on 1895. The expenditure for 
1896 was 4425/. 17s. 11d., as against 33867. 15s. in 1895. 
The estimated surplus harbour revenue, added to the gross 
earnings of the dock, made a total of 11,7367. 13s. 10d. ; 
and, deducting expenses, 7310/. 15s. 11d. remained as the 
net earnings of the dock and harbour for 1896. Last year 
88,652 tons of coal were shipped to Hamburg from Boston 
and King’s Lynn ; the corresponding shipments in 1895 
were 79,474 tons, 





DEATH OF THE PRESIDENT OF THE PENNSYLVANIA RatIL- 
ROAD.— Those who have taken any interest in American 
railroad development must have learned of the influence 
of Mr. George B. Roberts, who by sheer merit rose from 
the lowest to the highest rank, and who, for nearly twenty 
years, acted with ya cape credit as president of the 
principal company in the States—the Pennsylvania Rail- 
road. He has, however, been lately laid aside from his 
work, and succumbed on Saturday evening, the 30th ult., to 
the regret of a wide circle of friends. He began his associa- 
tion with the Pennsylvania Company 40 years ago in the 
humble capacity of a rod-man in thecorps of civil engineers. 
His first ition of importarrce was that of assistant 
engineer of the Allegheny Summit division, including the 

t tunnel on top of the mountain. He was employed 
or a decade_in the construction of new railroads in Penn- 
sylvania and New Jersey, including the North Penn- 
sylvania, the Allantown, the Mahanoy, and Broad Top 
Mountain, and the West Jersey In 1862 he was 
made assistant to the president, and thus early demon- 
strated the qualities that have since contributed to his 
elevation to the highest honours. He was elected fourth 
vice-president. in 1869, and he proved such an invaluable 
aid to President Scott that he was promoted to the first 
vice-presidency in 1874. In the discharge of the duties of 
this office, he had charge of all engineering questions in 
relation to the extension and improvement of the various 
lines of the company, and exercised a general supervision 
through the comptroller of the accounts of the corporation. 
He was also the president’s assistant in regard of all busi- 
ness connected with other lines leased or controlled by the 
Pennsylvania. In this he especially distinguished himself, 
and when Colonel Scott laid down the reins of power as 
— in 1880, Mr. Roberts was chosen as successor. 
Since then Mr. Roberts more than justified the reputation 
he had previously earned. He was firm, just and exact in 
all his dealings, a skilful organiser, and a most successful 
manager. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 28. 

THE iron markets present no change, certainly no 
improvement. Buyers of material are waiting on the 
expected improvement. It was rather confidently 
believed that after the opening of the year the winter 
demand would set in. Apart from some activity in 
Bessemer pig, steel billets, and rods, there has been no 
activity to speak of. The production of pig iron at 
present limits is calculated to weaken the market if 
continued, but there has been no shading of prices as 
= Southern makers are meeting with encouraging 
nome and foreign inquiries. Within seven months 
over 100,000 tons of American pig iron have been 
sold in Northern Alabama for foreign delivery. The 
industrial improvement in the South has helped the 
bar, sheet, and plate mills. Quite a demand is now in 
sight for all manner of finishing material. Throughout 
the northern States there is a fair volume of busi- 
ness, though prices are weak. There is a moderate 
demand for steel rails in the west, and very little 
movement elsewhere. All associations in the iron and 
steel industries have been putting forth vigorous efforts 
to prevent the drop of prices below certain agreed upon 
figures. This cannot be done. Steel rails will not 
sell freely until they are quoted at 22 dols., which 
is enough. Large quantities of merchant pipe have 
been asked for at Chicago and Pittsburgh. The 
Carnegies have booked orders for 15,000 tons. 
Pennsylvania mills have 28,000 tons of plate and 
structural iron orders in sight. Copper is in abundant 
supply at 12 cents. The general tendency in prices is 
downward rather than upward. The production of 
copper last year was 203,894 tons in the United States, 
of which 61.6 per cent. was exported. The production 
in 1895 was 171,197 tons, of which 37.8 per cent. was 
exported: 





Hutt AND Barnstey Ratway.—The declaration of a 
dividend at the rate of 2 per cent. per annum upon the 
ordinary stock of the Hull and ronge 3 Railway and 
Dock Company has naturally had the effect of directing 
attention to the progress of the undertaking. The net 
revenue acquired for the last 10 years has been as follows: 
1887, 72,8397. ; 1888, 85,3227.; 1889, 98,281/.; 1890, 
104,7162. ; 1891, 122,9257. ; 1892, 110,5377. ; 1893, 84,4337. 5 
1894, 114,340/. ; 1895, 131,402/. ; and 1896, 158,4732. 


Tur WraAr.—The traffic committee of the River Wear 
Conservancy Commission reported recently that the 
number of vessels cleared from the port last year was 
6545, registering 2,736,803 tons, on which the port dues 
amounted to 28,171/. As compared with the previous 
year, this showed an increase of 439 vessels, 169,807 tons, 
and 2332/. in port dues. The coal shipments from the 
Wear last year reached the large total of 4,406,853 tons, 
showing an increase of 180,474 tons over the preceding 
year. The imports from foreign ports and coastwise 
were 375,000, an increase of 70,000 tons. Mr. R. M. 
Hudson (vice-chairman) said it was gratifying to note 
that the transfer of Lord Durham’s collieries to Sir J. 
Joicey and others had not been in any way detrimental 
to the trade of the port. On the contrary, the increased 
shipments of coal from the Lambton Collieries during the 








year amounted to 200,000 tons. 
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JAPANESE BATTLESHIP “YASHIMA.” 
BY SIR W. G. ARMSTRONG AND CO., LIMITED, ELSWICK. 
(For Description, see Page 170.) 


Fig, 4. Prorecrive Deck anD FRAMING OF ForWARD “BARBETTE. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Tron Market.—Business was very quiet on 

Thursday forenoon, and the tone was flat. About 20,000 
tons of iron were dealt in. Scotch was still offered, and 
the price dropped 3d. per ton, Cleveland also dropped 3d., 
and hematite iron 54d. per ton, At the afternoon market 
realising proceeded on a very large scale, and prices had 
a heavy fall, the losses on the day ranging from 43d. to 
74d. per ton. The settlement prices at the close on 
Thursday were as follow: Scotch, 47s. 9d. per ton; 
Cleveland, 40s, 74d.; Cumberland and Middlesbrough 
hematite iron, 50s. 6d. and 49s. 74d. per ton. On Friday 
forenoon the pig-iron warrant market was again very flat, 
consequent on the shipments of American iron to the Con- 
tinent. About 30,000 tons were sold. Prices all round fell 
1jd. to 24d. per ton. At the afternoon market other 
30,000 tons of iron were sold. A pressure at the close 
caused anotherbreak of 4d. in the price of Scotch pig iron, 
and the settlement prices were, respectively, 47s. 44d., 
40s. 6d., 50s. 44d., and 49s. 6d. per ton. About 30,000 tons of 
iron were sold on Monday forenoon, when the market was 
flat, and Scotch iron was offered from the opening. All 
round there was a loss in prices, ranging from 1d. to 2d. 
per ton. A large amount of business was done in options 
in the afternoon, when prices were firm, hematite iron 
advancing 4d. per ton. The closing settlement prices 
were 47s. 6d., 40s. 6d., 50s. 44d., and 49s. 6d. per ton. A 
fair business was done at Tuesday’s forenoon meeting of 
the warrant market, when fully 20,000 tons were dealt in. 
Scotch and Cleveland were unchanged in price. A large 
amount of business was done in the afternoon, when 
yrices were firmer, Scotch and Cleveland advancing each 
4d. per ton, and hematite iron 1d. per ton. The closing 
settlement prices were, respectively, 47s. 44d., 40s. 6d., 
50s. 44d., and 49s, 9d. per ton. The market was active 
and strong this forenoon, when about 40,000 tons were 
dealt in at an advance of 3d. to 5d. per ton. In the after- 
noon some 30,000 tons of iron were sold, and the market 
closed strong. All round there were advances in price. 
the settlement quotations being 47s. 9d., 41s., 50s. 9d., 
and 50s, per ton. The following are the quotations for 
several No. 1 special brands of makers’ iron: Clyde, 
51s. 6d. per ton ; Summerlee, 52s. ; Calder, 52s. 6d. ; Gart- 
sherrie, 53s.; Coltness, 54s.—the foregoing all shipped at 
Glasgow ; Glengarnock xy” at Ardrossan), 51s. 6d.; 
Shotts (shipped at Leith), 52s. 6d. ; Carron (shipped at 
Grangemouth), 53s. per ton. The following quantities 
of pig iron have been shipped during the past week : 
For South America, 300 tons; for Italy, 1000 tons; for 
Germany, 180 tons ; for Holland, 160 tons ; for China and 
Japan, 100 tons ; for other countries smaller quantities ; 
and coastwise, 1469 tons—the total being 3526 tons, as 
compared with 3181 tons in the corresponding week of last 
year. The number of blast-furnaces now in actual opera- 
tion is set down at 81, against 77 in blast at this time 
last year, and the amount of pig iron in Messrs, Connal 
and Co.’s public warrant stores stood at 362,890 tons 
yesterday afternoon, against 362,932 tons yesterday week, 
thus showing for the past week a reduction amounting 
to 42 tons. 

Finished Iron and Steel,—The trade in finished iron is 
active, and there is great animation at the steel works, 
the prices of both manufactured iron and steel being 
steady. 

Glasgow Copper Market.—There was no cash business 
in copper on Thursday forenoon, and the price fell to 
Di. 5s, 3d. per ton. Nor was there any improvement 
in the afternoon, when the price fell to 51/. 1s, 3d. per 


. 


ton—the decline on the day bemg Is, 3d. per ton. At 
the forenoon market on Friday 100 tons of copper 


changed hands at an advance of 3s. 9d. per ton; 
and in the afternoon only one lot was done at 512, 
the market going weak on receipt of the London 
prices. At the forenoon sitting of the get market 
on Monday 100 tons changed hands, and the price 
declined 10s. per ton. The metal was neglected in 
the afternoon, but the price recovered 3s. 9d. per ton. 
Only one lot (25 tons) was bought at_yesterday’s ceeon 
market, when the price made an advance of 1s. 3d. per 
ton. The metal was 2s. 6d. per ton higher in price in the 
afternoon. At the forenoon market 100 tons were bought, 
and the price rose 3s. 9d. per ton. At the afternoon 
meeting copper rose in price other 6s. 3d. per ton. 

A New Cement.—A few days ago the uses of a new 
cement, or petrifying substance, were demonstrated to a 
large party of Glasgow gentlemen at the works of Messrs. 
Morrison and Mason, Limited, Polmadie. For this new 
substance, to which the name of “ petrifite” has been 
given, many marvellous properties are claimed. It is a 
Continental invention, and already the patent rights 
have been taken up in Germany and Russia, while 
it is anticipated that English and Scottish com- 
panies will soon be fermed with influential directo- 
rates. Petrifite is a flourlike substance, composed, it is 
understood, of a peculiar kind of limestone mixed with 
chemical matter. Like Portland cement, it binds toge- 
ther gravel and sand; but while Portland cement can 
only be used as a binding element for washed sand and 
gravel, it is claimed for petrifite that it can be used for 
binding earth, peat, clay, lime, chalk, waste of mortar, 
pottery, glass, slate, any kind of sand, coal, burnt ballast, 
clinkers, ashes, straw, grass, vegetable or animal fibre, 
alkali waste, sawdust, asphalte, pitch, &c. ; and as the 
results of the petrifying process there may be produced 
building stones, ornaments, statuary, bricks, billiard 
balls, marble blocks, and paving stones. 

Clyde Shipbuilding Trade ; Launches during January.— 
As in all former years, the month of January is a sort of 
quiet one in the shipbuilding trade, and last month proved 
no exception to the rule. The new shipping which was 


put into the waters of the Clyde only reached to 14,040 
tons, and the largest vessel included amongst the new 
vessels was the Kawachi Maru, a steamer of 6000 tons, 
which was built by Messrs. Napier, Shanks, and Bell, at 
their Yoker yard, for the Nippon Yusen Kaisha. Another 
steamer of large dimensions was the Raglan Castle, 4320 
tons, built by Messrs. Barclay, Curle, and Co. for the 
Castle Line. There were also a dredger and a hopper 
barge built by Messrs. Fleming and Ferguson, and three 
steam fishers, built by Messrs. Mackie and Thomson, and 
one sailing ship of 1640 tons, built by Messrs. Russell and 
Co., Port Glasgow. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull and Barnsley Railway Company.—The share- 
holders in the Hull and Barnsley Railway Company last 
week heard the good tidings that the accounts of that con- 
cern for the half-year just terminated showed an available 
balance of 53,257/. This sum admits of the payment of 
the additional interest for the whole year at the rate of 
4 per cent. per annum to the second debenture holders. 
ithe directors recommend the payment of a dividend for 
the half-year on the ordinary stock at the rate of 2 per 
cent. per annum, carrying forward 10,284/. to the next 
half-year. This is good news indeed, for it is stated that 
since 1892 the ordinary stock has received no dividend. 
Much of the success of last year’s working of the line is 
no doubt due to the extraordinary tonnage of coal con- 
veyed to Hull from the South Yorkshire collieries. 


Railway Development in South Yorkshire.—For the 
purposes of Parliamentary information, the engineers to 
the Sheffield District Railway have deposited an estimate 
of the capital required for their undertaking. The 
41,175/. which they are seeking powers to obtain will be 
expended wholly upon the short lines in Sheffield by 
which it is proposed to connect the railway with the 
main line of the Midland Railway between the Atter- 
cliffe and Brightside stations. Powers are sought in the 
Bill to raise 48,000/. additional capital. With regard to 
the proposed Hull and South Yorkshire Extension Rail- 
way, the total cost is put down at 149,700/., and the main 
line will absorb 135,100/. of this amount. The railway 
will be constructed as a single line throughout its whole 
distance of 8 miles 5 furlongs. It is estimated that the 
balance of 14,6007. will be required for the construction of 
short railways to connect the main line with the Manvers 
Main Colliery and the Manchester, Sheffield, and Lin- 
colnshire Company’s South Yorkshire Railway. 


South Yorkshire Coal Trade.—The condition of the 
coal trade has improved all round since the year com- 
menced, and at the present time the majority of the 
collieries in South Yorkshire are employed full time. 
Nowhere has trade advanced more than in the Normanton 
and Methley districts. Here the pits averaged only 
about three or four shifts per week during the summer, 
but now a welcome improvement is manifest, and the 
pits are working extremely well. London and the 
southern markets generally are taking a good tonnage 
of house coal, Steam coal finds ready ane in every 
direction, and there are prospects of a more successful 
year’s trading than in 1896, when a record tonnage was 
forwarded to Hull. Gas and manufacturers’ coal 
moves off freely, and but for the great resources 
of the district in the matter of the manufacture of 
coke, much higher prices would be obtained for this 
material. As it is, the demand is scarcely equal to the 
supply. Quotations are firm as under: Best Silkstones, 
&s. 9d. to 9s. per ton; Barnsley softs, 8s. to 9s.; hards, 
7s. to 7s. 6d. for first qualities ; seconds, 6s. 3d. and up- 
wards ; manufacturers’ coal, from 4s. to 5s, 6d.; coke, 
8s. 9d. to 10s. for ordinary foundry qualities, 10s. to 13s. 
for best washed sorts. 


Tron and Steel.—The demand for iron and steel keeps 
well up. The activity among makers of railway material 
is most pronounced, and orders are coming forward freely 
not only from the home market, but from Australia and 
South America. Steel of all grades is finding ready out- 
lets, and, notwithstanding recent advances, quotations 
are firm. Engineering work is in much request, and in 
the great majority of instances makers of hydraulic and 
electrical machinery are well booked. here is also 
an active demand for locomotive and textile machi- 
nery. In the Sheffield district there isa very hopeful tone 
permeating both the light and heavy industries. With 
the exception of the United States market, trade is 
reported to be good in nearly every part of the world. 
A brisk demand has set in for horticultural requisites, 
and many novelties and specialties in this direction have 
been placed on the market. Quotations are as follow : 
Special Bessemer billets, 6/. to 67. 10s. per ton ; hematites 
(delivered in the district), from 59s. 6d. to 62s. 6d. ; Lin- 
colnshire and Derbyshire forge and pig iron firm, at late 
rates ; Siemens-Martin acid steel, active at 8/. per ton for 
average qualities. Crucible steel has further improved, 
and prospects all round are very encouraging. ne roll- 
ing mills, tilts, and forges are busily engaged in the pre- 
paration of material for the Sheffield staple trades. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
zy MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was not a 
very numerous attendance on ’Change, the general condi- 
tion of the market wasratherquiet, andonlya smallamount 
of business was done. Sellers, however, were firm in their 
—— and pointed out that the temporary lull was 
ue to the action of the “bears” in Glasgow, who 





have of late been pang the warrant market as 
much as possible, and they opined that prospects were 


as bright and encouraging as ever. Most sellers held out 
for 41s. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, but an odd lot or two chan hands at 
40s. 9d. There were a few inquiries for delivery ahead, 
but very little forward business was done. The lower 
ualities, which are very scarce, were steady. No. 4 
oundry was 40s. 6d., and some firms asked rather 
more, and grey fo 40s.—both for early delivery, 
whilst mottled and white iron were practically unobtain- 
able. Middlesbrough warrants opened at 40s. 5}d., and 
closed 40s. 64d. cash buyers. East coast hematite pig was 
weak, and as low as 50s. was accepted by merchants for 
early delivery of Nos. 1, 2, and 3, but makers would not 
—_ below 51s., and some of them asked up to 52s. 
oreign ore was reported as scarce as ever, and was con- 
sequently dear. Rubio was fully 15s. 6d. ex-ship Tees. 
To-day’s market was firmer, Middlesbrough warrants ad- 
vancing to 41s. cash buyers. No3. Cleveland pig was fully 
41s., and some sellers asked a trifle more. Other qualities 
were a shade stiffer, but not quotably altered in price. 


Manufactured Iron and Steel.—Little or nothing new 
can be said of the manufactured iron and steel trades. 
Work continues plentiful, and prices are upheld, common 
iron bars being 5/. 7s. 6d.; iron ship-plates, 5/. 5s.; steel 
ship-plates, 5/. 10s.; iron ship-angles, 5/. 2s. 6d.; steel 
ship-angles, 5/. 7s. 6d.; and heavy sections of steel rails, 
4/. 10s.—all less the customary 25 per cent. discount for 
cash, except rails, which are net at works. 


Iron and Steel Shipments.—During January the tota 
shipments of iron and steel from the Tees reached 
108,208 tons, of which 58,121 tons were sent to foreign 
ports, and 50,087 tons coastwise. The bulk of the ship- 
ments were pig iron, amounting as they did to 65,110 
tons, of which 29,003 tons were shipped to foreign lands, 
and 36,107 tons coastwise, Soctiaal taking no less than 
26,261 tons. Holland was the largest foreign customer, 
taking 8134 tons of pig iron, ont Belgium came next 
with 7591 tons. India took 11,949 tons of manufactured 
iron, and 6551 tons of steel were sent to Japan. In 
January, 1896, the total shipments were 99,170 tons, of 
which 60,951 tons were pig iron. 


Tees River Dues.—The River Tees Commissioners have 
again reduced the dues by 30287. In the last financial 
year the amount allowed to traders and shipowners was 
10,250/., and now 3000/. more is to be given. Concur- 
rently the trade of the Tees has risen toa higher point 
than has previously been known. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Shipments of steam coal have been above an 
average ; prices have shown some weakness, both the best 
and secondary descriptions being 3d. per ton lower. The 
best steam coal has made 11s. per ton, while secondary 
qualities have brought 10s. 6d. to 10s. 9d. per ton. The 
house coal trade has continued to show a buoyant tone ; 
No. 3 Rhondda large has made 11s. to 11s. 3d. per ton. 
Patent fuel has continued in gocd demand at previous 
prices. Foundry coke has been making 17s. 3d. to 17s. 9d. 

r ton, and furnace ditto 14s. 6d. to 15s. 6d. per ton. 
The iron ore trade has been steady ; the best rubio has 
made 14s. 6d. per ton. The manufactured iron and steel 
— are well employed, and prices are generally main- 
tained. 

A Fort for Barry Island.—Major Foley, R.E., and Sir 
Arthur Mackworth, R.E., have visited Barry with a view 
to the erection of a fort on Barry Island. The plans have 
been completed, and the work will be commenced in the 
spring. 

Devonport Dockyard.—Although the Navy Estimates 
for the financial year 1897-1898 will not be presented to 
Parliament for approval until the close of March, the 
officials at Devonport are generally acquainted with’the 
shipbuilding and ship refitting programme. The most 
important item, so far as the chief constructor’s depart- 
ment is concerned, will be the building of the first-class 
line-of-battle ship Ocean. Although this vessel is esti- 
mated to cost about 860,000/., her hull, fittin and 
equipment, for which the chief constructor war te re- 
sponsible, will not exceed 600,000/., the remaining 
260,0002. being required for propelling and auxiliary 
machinery and armament. During 1897-1898 her construc- 
tion will be advanced to the extent of 400,000/., of which 
sum it is intended, if — to expend 70,5007. by the 
end of March next. The local officials are in communica 
tion with the Admiralty with reference to a second-class 
cruiser, of the Talbot type, which it is pro to lay down. 
The remaining new construction work will include the com- 

letion of the second-class cruisers Arrogant and Furious, 
nuilt at Devonport, and the line-of-battle ship Hannibal, 
building at Pembroke. The chief engineer’s programme 
will include the manufacture of the boilers and engines 
for a third-class cruiser of the Proserpine type, to be built 
at ne the manufacture of the propelling ma- 
chinery for the second-class cruiser, if it is decided to lay 
her down next year. The refitting work alone arranged 
for Keyham factory is almost sufficient to keep that 
department going throughout the year. In addition to 
this, the tug Scotia, as well as several port tenders, will 
be reboilered. The new works programme will include, 
besides the dockyard extension, several important altera- 
tions to the existing workshops, building slips, and 
basins, an expenditure of 23,7002. on an extension of No. 2 
dock, an expenditure of 3000/. on an extension of No. 1 
jetty, and an expenditure of 15,000/. on minor works. 


Briton Ferry.—Large cargoes of Spanish iron ore have 
been despatched during the last few days to the Briton 
Ferry Works, in readiness for a new blast-furnace which 
will shortly be brought into operation. 


Official Changes.—Consequent on the retirement of Mr. 





G. H. Stainer as assistant to the Admiral-Superintendent 
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at Portsmouth, Mr. J. G. Davies, civil assistant at Devon- 
port, will take over that appointment, while Mr. G. 
Crocker, formerly chief constructor at Devonport, and 
now employed at Chatham, will fill the vacancy created 
by the transfer of Mr. Davies. Mr. W. James, chief 
constructor at Devonport, will give up that appointment 
to-day (Friday) to relieve Mr. Crocker at Chatlam. 


The “‘ Jupiter” and the “* Mars.”—The torpedo-tube 
manufacturing department at Devonport has in course of 
construction four submerged torpedo-tubes suited for the 
discharge of 18-in. Whitehead torpedoes for the Jupiter 
line-of - battle ship, building by Messrs. J. and G. 
Thomson at Glasgow ; but as the line-of-battleship Mars, 
building by Messrs. Laird Brothers, Birkenhead, is 
likely to be completed first, she is to be furnished with 
the torpedo equipment intended for the Jupiter. 
four tubes will cost about 80007. The Mars will be ready 
ped ‘1. in November next, and the Jupiter in February, 
1898. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The report of the directors of this company 
for the past half-year states that the revenue account 
shows a ‘“alance of 7377/1. 12s. 7d., and the directors 
recommend a dividend at the rate of 10 per cent. per 
annum, free of income-tax, leaving 896/. 15s. 4d. to be 
carried to the current half-year. The rolling stock of the 
company consists of 14,967 carriages and wagons and 
eight locomotives. 








Tue Late Mr. James Spence.—We regret to learn 
of the death of Mr. James Spence, who was. for 25 years 
on the engineering staff of Her Majesty’s Dockyard at 
Portsmouth, and for another quarter of a century was a 
consulting engineer in Newcastle-on-Tyne, where he was 
widely known and highly respected. He was born on 
February 15, 1816, and died on January 26, 1897, so that 
he had almost completed his eightieth year. 





Water Suppty oF ALLEGHENy.— New water works 
which Allegheny has built at a cost of 300,000/. will be 
completed shortly. A test has been completed of a 60-in. 
main from Montrose to Allegheny. The maximum pres- 
sure to be placed on the main is 90 lb. to the square inch, 
but at the test the pressure was increased to 115 Ib., and 
not a leak or breakage was found. All the buildings at 
Montrose, where the pumping-house station is situated, are 
practically completed, OF three pumps and engines, one is 
completed, and the second will be finished in a few days. 





ACCIDENT AT CREWE ; FAILURE OF A CLEARANCE BAR.— 
Just south of Crewe passenger station, on the London 
and North-Western Railway, the North Staffordshire 
Company’s line runs into the North-Westen main lines, 
the facing points being on the up line. A clearance-bar 
is placed on the up North-Western line at the fouling 
point between it and the down North Staffordshire road, 
and the down Staffordshire home signal is worked in con- 
nection with this bar, so that, if all is in working order, it 
is not possible to pull the signal off if any vehicle is 
standing on the bar. Late on the night of December 2 
an up goods train for London was brought to a stand 
within the up starting signal south of the junction, the 
brake-van, however, being not clear of the bar. While 
in this position the signalman, relying on the bar, as the 
night was too dark for him to see if the goods train was 
clear or not, pulled over the lever working the Stafford- 
shire down home. The signal duly es rea to his 
movement, and a passenger train which had been brought 
to a stand at this signal, at once started. When near the 
van the driver thought it rather close, but expected to be 
able to clear, and in fact his engine did so, but the projec- 
tion of the leading brake-van caught the goods brake, 
and, possibly dragging it back a little, the sides of all the 
subsequent coaches scraped aloug the goods brake, doing 
damage to their footboards and handles. On feeling the 
drag on his engine, the driver stopped and examined his 
train before running into the station. No one was 
injured, though the rear guard had a narrow escape, as he 
looked out to see what was the matter on hearing a noise, 
and had only just time to withdraw his head before pass- 
ing the goods brake. This vehicle was only slightly 
damaged, and was able to continue its journey to London 
all right. After the accident, and even some days later, 
it was found possible to lower the home signal while a 
vehicle was on the bar. A wire runs from the signal 
lever in the cabin to a pawl, which, in turn, works a cam 
attached to a shaft connected with the clearance-bar ; 
another wire runs direct to the signal from the lever, and 
thus the signal is not directly connected to the bar. In 
this case, however, the North-Western have since under- 
taken to lengthen the links working the bar, so that even 
if the wire was allowed to become very slack, there will 
be still considerable up and down movement of the bar, 
and further, the wire to the signal is to be taken through 
the pawl, and thus, if the wire to the pawl fails, the 
signal will also fail to respond to the movement of the 


lever. While Colonel Yorke approves of these altera- 
tions, he not only ho that all other such bars on the 
North-Western will seen to and altered if necessary, 


but expresses the opinion that clearance-bars worked by 
rods, as adopted by most other companies, are much to 
be seotnead. Track circuits, so much employed by 
American railway engineers where we should use clear- 
ance-bars, might surely be tried again in this country. 
Years ago, when their proper arrangement was not so 
, we understand they were tried and found 
r- 


well 
wanting, but now that our American cousins have 


fected them and devised suitable relays and methods of 
insulating and bonding the rails, would it not be worth 
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MISCELLANEA. 


As the results of an extensive inquiry into various 
methods of electric traction, it is proposed to adopt, at 
any rate tentatively, the overhead system on the Shef- 
field Corporation tramways. 


The price of armour-plates is to be further discussed in 
the United States Senate as the result of the report of a 
committee appointed last session to consider the matter. 
The report of the latter states that 300 dols. per ton is a 
fair price for such plates, anything more being exorbitant. 


_ Some recent experiments made by M. Feret show that 
in making cement mortar the best results are obtained 
with a sand;consisting of a mixture of two parts of coarse 
sand with one of fine sand, intermediate sizes of grain 
ing absent. The voids to be filled are then much re- 
duced, and a very compact mortar results. 


There is to be an exhibition of motors and machine 
tools at Munich next year, which will be under the 
patronage of H.R.H. Prince Luitpold, Regent of Bavaria. 
Applications for space should be sent in before March 1 
next, as coming later it may be impossible to find room. 
The offices of the exhibition are at 14, Fiirbe ben, 
Munich, to which all inquiries should be addressed. 


A finely executed map showing the Metropolitan rail- 
ways, tramways, &c., and the improvements in them pro- 
= by the Billsnow before Parliament, has been issued 

y Mr. Edward Stanford, Cockspur-street, S.W. This 
map shows clearly the relations of the proposed new lines 
to those already existing, the name of the publisher 
being a sufficient guarantee of its accuracy. 


The traffic receipts for the week ending January 24 on 
33 of the principal lines of the United Kingdom amounted 
to 1,471,734/., which was earned on 18,9514 miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,428,464/., with 18,863 miles open. 
There was thus an increase of 43,270/. in the receipts, and 
an increase of 884 in the mnileage. 


A special form of slide rule for investors’ use has been 
issued by Messrs. Elliott Brothers, St. Martin’s-lane, 
W.C., to the design of Mr. T. J. Tressider, of Sheffield. 
With it the return on stock at any price can be read off 
by a simple setting, and other commercial calculations 
effected in an equally simple way. The rule, which is 
made of cardboard, is about 16 in. long, and has con- 
sequently a very open scale. 


The proposed railway up the Jungfrau is, it appears, 
about to be enero: The maximum gradients will be 
lin 4, and the sharpest curves of 328 ft. radius. The 
_ will be supplied by turbines, some 4500 horse-power 

sing available. Electro-motors will be used for traction 
purposes, the current being obtained from overhead con- 
ductors. The total length of the line will be about 7.6 
miles, the total rise in this distance being 6555 ft. 


During the last few months an unusually large number 
of applications for concessions for private railway com- 

nies have been forwarded to the Swedish Government. 
The Civil Department, with which rests the handling of 
matters, has obtained leave to call in a number of engi- 
neers and other experts, who are to assist the department 
in the investigation of these applications, many of which 
are thought to clash with the interests of already existing 
companies, and which will, no doubt, call forth protests. 


The President of the Board of Trade hasappointed a com- 
mittee, consisting of the following gentlemen, viz., Major 
F. A. Marindin, R.E., C.M.G. (chairman), Earl Russell, 
Sir Douglas Galton, K.C.B., Sir Charles Scotter, and Dr. 
John Scott Haldane, to inquire into the existing system 
of ventilation of tunnels on the Metropolitan Sens, 
and report whether any, and if so what, steps can be 
taken to add to its efficiency in the interest of the public. 
Mr. Robert S. Lendrum, of the Board of Trade, has been 
appointed to act as secretary to the committee. 


Certain American manufacturers of bicycle tubing are 
testing their tubes under alternating stresses, being dis- 
satisfied with the simple statical test ey or 
A piece of the tubing 30 in. long is fixed between the 
centres of a lathe, and loaded at the centre so as to pro- 
duce a deflection of about in. The lathe is then run at 
400 revolutions per minute until fracture occurs. Different 
tubes are stated to give widely varying results, some 
failing after 4000 to 5000 revolutions, whilst others of 
different composition have not failed after 3,000,000 re- 
volutions. 


M. Levat has recently published the results of some 
experiments made by him at the laboratory of applied 
chemistry of the Faculty of the Sciences, Paris, on the 
tempering of steel heated to a cherry red in carbolic 
acid. Two gravers of Holzer steel were taken, one 
tempered in water and the other in commercial carbolic 
acid. Tested afterwards, the second proved much 
superior to the other. Other confirmatory experiments. 
led M. Levat to the conclusion that the tempering of 
steel in carbolic acid cau a great improvement in the 
physical qualities of the metal. 


_Electric traction is likely to bring about a number of 
changes in the Copenhagen tramway system, which is one 
of the best worked and most remunerative in existence, 
Nearly all the companies are, and have been for a 
series of years, paying high dividends, and now, when the 
concession expires or the companies are being transferred, 
the shareholders are receiving excellent prices for their 
shares. In one case 300 per cent. has been paid for a com- 
pany’s assets when the concession was expiring, and now 
an electrical syndicate has offered another 200 per cent. 
for their concern. 


for the present = was held on Monday evening, Feb- 
ruary 1, at the Royal United Service Institution, White- 
hall. Mr. Samuel Herbert Cox, the President for 1896, 
occupied the chair, and presented the premiums awarded 
for papers read during that year, viz.: The President’s 
Gold Medal to Mr. George Thudichum for his paper on 
‘The Ultimate Purification of Sewage ;” the mer 
Premium to Mr. D. B. Butler for his paper on “The 
Effect of Admixtures of Kentish tone, &c., upon 
ag — ;” the yoy es -remium to Mr. 
- G. Wales for his paper on ‘ Disc ing and Storin 
Grain ;” and a Society’s Premium to Mr M A. Pollard. 
ig mc for his paper on “ Examples of Railway Bridges 
for Branch Lines.” Mr. Cox introduced the President 
for the present year, Mr. George Maxwell Lawford, to 
the meeting, and retired from the chair. 


In a recent number of the Journal of the Franklin In- 
stitute Mr. Clayton Beadle gives some further particulars 
of the work which is now being done in the United States 
with viscose, the remarkable solution of cellulose discovered 
by Messrs. Cross and Bevan. As an insulator, the dense 
form of cellulose prepared from viscose is about equal to 
vulcanised fibre, and a hope is expressed that its non-con- 
ducting properties will be still further improved. Billiard 
balls have also been made of it, as also a substitute for 
ebony. The principal use, however, of the material so far 
is for the sizing of paper. The viscose is added to the 
beater and the cellulose then precipitated in the body of 
the paper, increasing its strength 30 to 100 per cent., and 
giving it a better surface when calendered. Where 
additional strength is not required the papermaker can 
successfully make use of a lower class sel weaker fibrous 
raw material, 


According to Professor W. F. M. Goss, of the Purdue 
University, the effect of a long pipe to the indicator of a 
locomotive is to increase the area of the card owing to 
the fact that each motion of the indicator piston takes 
place somewhat later than the corresponding motion of 
the main piston. In a series of experiments made to test 
the matter two indicators were used, one having a short 
connection to the cylinder, whilst for the other a carefully 
clothed pipe 34 ft. long was used. comparison of the 
two sets of cards showed the following discrepancies at 
various rates of speed : 


Revolutions Excess Power 


Miles per Hour. ° s ipe 
per Hour. per Minute. — ae 
per cent, 
25 134.5 1.5 
30 161.5 2.1 
35 188.4 2.9 
40 215.3 4.9 
45 242.2 8.4 
50 269.1 14.0 
55 296.0 17.2 


The Metropolitan District Railway Com ny have 
entered into a provisional agreement with the Kaling and 
South Harrow Railway Company under which it is agreed 
that the Ealing and South Harrow Company shall at 
their own cost construct their authorised railway to 
the satisfaction of the consulting engineer of the District 
Railway Company. Upon the completion of the railway 
the line is to be ‘exclusively worked and managed by 
the District Company,” who are to provide all the neces- 
sary ——. stock and fix and receive all the rates and 
charges. The District Company are also “at their own 
cost” to maintain the railway, except for the first year 
after its being opened for public tratfie. In consideration 
of the exclusive right to work the railway, the District 
Company undertake to pay to the Harrow Com- 
pany half-yearly such a sum as will enable them to pay 
1 per cent. for the first year on the capital pommel wt x 4 
constructing the railway, 2 per cent. for the second year, 
and 34 per cent. for the third and every succeeding year, 
It is provided that the District Company may at any 
time, when authorised by Parliament, purchase the under- 
taking of the Harrow Company on guaranteeing in per- 
petuity a dividend of 34 per cent. on the total capital 
expended by the Harrow Connie: who, on their part, 
agree not to oppose any application to Parliament for this 
purpose, 





PERSONAL AND TRADE Notes.—An amalgamation has 
been effected between the Horsfall Refuse Furnace Com- 
ny, Limited, and the Loidis Engineering Syndicate, 
imited. The new company will be known as the Hors- 
fall Furnace Syndicate, Timited, and will. have offices at 
the Atheneum Building, Park-lane Leeds. 





“TRADE AND InpustRY.”—-A new monthly journal, 
bearing the title 7’rade and Industry, has been sent to us. 
It promises that its organisation ‘in every market in the 
world shall be so complete, and the statistics, compila- 
tions, editorials, and special articles in all departments 
shall be so perfect and authoritative, as to command 
the closest scrutiny and broadest conviction among 
the buyers in all countries.” It will ‘‘delve keenly 
into what other nations are doing, will expose their 
weaknesses, and deprecate all illegitimate trade methods ; 
it will transcend the ordinary field of business jour- 
nalism, and become at once the harbinger and pro- 
tector of British trade.” One feature of the paper 1s a 
review of the technical press, in which we receive a 
flattening notice of an engraving ; unfortunately the com- 
pliment is spoilt by the fact that that excellent illustra- 
tion was published - 4 our contemporary The Engineer, and 
not by ourselves. The issue of 7'rade and Industry before 
us is styled the Victoria Era Number, and includes 75 
pages well printed on thick glazed paper ; it contains a 








while to try them once more ? 


The first ordinary meeting of the Society of Engineers 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF Civi ENGINEERS.—Tuesday, February 9, at 
8 p.m. Paper to be read with a view to discussion : ‘‘ Cold Storage 
at the London and India Docks,” by Mr. H. F. Donaldson, 
M Inst. C.E.—Students’ meeting, Friday, February 12, at 8 p.m 
Paper to be read : ‘‘ Cooling Reservoirs for Condensing Engines,” 
by Mr. Harold W. Barker, Stud. Inst. C.E. Mr. Henry Davey, 
M. Inst. C.E., will take the chair. 

INSTITUTE OF MARINE ENGINEERS.—Monday, the 8th inst., at 
58, Romford-road, Stratford, E., at 8 p.m. A paper will be read 
by Mr. S. F. Walker on “ Electrical Welding.” 

Tue INstiTUTION OF ELECTRICAL ENGINEERS.—Thursday, February 
11, ordinary general meeting at 8 p.m., at the Institution of Civil 
Engineers, 25, Great George-street, Westminster, S.W. ‘‘ Elec- 
tric Interlocking the Block and Mechanical Signals on Railways,” 
by Mr. F. T. Hollins, Member. (Continuation of Discussion.) 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Friday, February 12, 
at 8 } en at the Westminster Palace Hotel. Paper to be read 
and discussed: ‘‘The Construction of High-Class Bridge and 
Girder Work,” by Mr. J. A. Macpherson, of London. 

Tue Surveyors’ InstiTuTION.—Ordinary general meeting on 
Monday, February 8, at eight o’clock, when a paper will be read 
by Mr. J. W. Willis Bund, entitled ‘ Allotments and Small Hold- 
ings.” 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN, 
—February 6, 1897, at 7 p.m., the usual monthly meeting will be 
held at Cannon-street Hotel, when Mr. W. Powrie will report his 
visit to the Middlesbrough and District Foremen Engineers and 
Mechanical Draughtsmen’s Annual Festival. An interesting report 
of the various works in this district will be given. 

Roya InstiruTION OF GREAT Britain.—The Friday Evening Dis- 
course next week (February 12, at nine o’clock), will be given by 
Professor John Milne, F.R.S., F.G.S., on ‘‘ Recent Advances in 
Seismology.” Afternoon lectures next week, at 3 o’clock : On 
Tuesday, February 9, Professor A. D. Waller, M.D., F.R.S., on 
“Animal Electricity” (Lecture IV.). Thursday, February 11, 
Mr. J. W. Gregory, D.Sc., F.R.S., on ‘The Problems of Arctic 
Geology ” (Lecture I.). Saturday, February 13, Mr. Walter Frewen 
Lord, on ‘‘ The Growth of the Mediterranean Route to the East” 
(Lecture I.). 

Tue Britis ASsOciIATION OF WATER WORKS ENGINEERS.—A 
general meeting will be held at the Westminster Palace Hotel on 
Saturday, the 13th inst. A paper on ‘‘ Water Supply, Drainage 
Areas, and Compensation Water to Riparian Owners ” will be read 
by Mr. W. Watts, Oldham. Mr. J. A. Paskin, M. Inst. C.E., Hali- 
fax, will move two resolutions with relation to waste prevention. 

Society or Arts.—Monday, February 8, at 8 p.m. Cantor Lec- 
tures. ‘‘ Material and Design in Pottery,” by Mr. William Burton, 
F.C.S. Four Lectures. Lecture IV., Porcelains.—Tuesday, Feb- 
ruary 9,at8 p.m. Applied Art Section. ‘‘ Lithography as a Mode 
of Artistic Expression,” by Mr. George McCulloch.—Wednesday, 
February 10, at 8 p.m. Ninth ordinary meeting. ‘The Chemistry 
of Tea,” by Mr. David Crole. Sir Steuart Colvin Bayley, K.C.S.I., 
C.L.E., will preside.—Thursday, February 11, at 4.30 p.m. Indian 
Section. This meeting will be held at the Imperial Institute. 
“The Progress of Science Teaching in India,” by Professor 
Jagadis Chundra Bose (of Calcutta), D.Se.—Thursday, Feb- 
ruary 11, at 8 p.m. Howard Lectures. ‘The Mechanical Pro- 
duction of Cold,” by Professor James A. Ewing, M.A., F.R.S. 
Six Lectures. Lecture III. 
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Tue Bill for the expenditure of nearly 5} millions 
on military works, the motion: for which the House 
of Commons agreed to on Monday last, will form a 
substantial instalment towards the money to be 
voted this year for national defence. Mr. Brod- 
rick, in moving the resolution on the Bill authoris- 
ing the expenditure, had not a very difficult task 
to make good his case. In the calm-before-the- 
storm condition of the House last week, the natural 


enemies of the Government were absent, possibly 


collecting their forces reculer powr mieux sauter. 
At any rate, the front Opposition bench was empty, 
and the Irish camp deserted. The Parliamentary 
Secretary was also fortunate in having to meet no 


)| serious assaults from the hereditary foes of military 


expenditure. The ever-pugnacious peace party was 
strangely silent. Mr. Allan, who »lone represented 
the Britannia-needs-no-bulwarks school of thought, 
would be taken more seriously if he had not 


once made up poetry and can never quite 
get over it. Mr. Lough, in his favourite 
part of the sturdy radical, gave the most 


serious opposition to the proposals, but even his 
‘considerable alarm and suspicion ” failed to move 
the Committee to more than laughter. It is true 
General Laurie was not in accordance with the 
Government proposals, but as his alternative 
objection was that ‘‘the few block-houses round 
London” did not go far enough, his opinion as an 
expert may be taken as cancelling out that of two 
non-professionals like Mr. Lough and the member 
for Gateshead. On the other hand, Mr. Brodrick was 
fortunate in securing some measure of approval 
from such serious authorities as Sir Charles Dilke 
and Sir John Colomb; though the latter shared 





General Laurie’s contempt for the ‘‘ block-houses,” 
which he described as ‘‘soothing syrup to the people 
of London.” 

So much from the discussion, and the Government 
may, indeed, think themselves fortunate in being 
thus easily delivered of such a subject as fortifica- 
tions, so big with the possibilities of debate. The 
exact sum asked for is 5,458,0001., of which 
1,120,000/. relates to services in which, as Mr. Brod- 
rick said, the Navy has an equal interest with the 
Army. The point brings out a very interesting fea- 
ture in connection with this Bill; namely, the joining 
of the consultative forces of the naval and military 
authorities, of which we shall speak further on. In 
advocating the expenditure, Mr. Brodrick pointed 
out that there are four classes of ports requiring 
consideration. These are military and naval bases 
such as Portsmouth ; mercantile harbours like the 
Clyde ; stations abroad such as Gibraltar and Malta ; 
and coaling stations in all parts of the world, 
Though the latter are fortified and manned by the 
Army, they exist for the Navy. It has been*often 
urged, with considerable force, that they should 
be under Navy control. Most of these coalin 
stations could only be attacked from the sea, an 
they are cut off from other military centres.’ In 
action they would probably be engaged with the 
naval forces of our enemies, and our own sailors 
would therefore be best suited to carry out their 
defence. Moreover, the naval authorities would be 
the best judges of their importance, and of the 
sacrifices that should be undergone rather than 
give them up, supposing the country to be hard 
pressed. It is quite possible that a general might 
take a very different view from that of an admiral in 
such an event; but there can be little doubt who 
would be the better judge. 

Long custom, however, gives all on shore and 
the bottom of the sea to the Army, and it would be 
a revolutionary thing to propose any readjustment 
on rational lines. Failing this, perhaps the best 
compromise is that which has been arrived at. Any 
question of defence or of combined attack which 
arises at the Admiralty or the War Office is referred 
for consideration to the Joint Naval and Military 
Committee on Defence, on which the senior naval 
lord and two other naval members represent the 
Admiralty, while the Army is represented by the 
Adjutant-General, the Inspector-General of Fortifi- 
cations, and the Inspector-General of Ordnance. 
Their conclusions are considered by the First Lord 
of the Admiralty and the Secretary of State for 
War, who either decide the question, or, if its im- 
arto: warrant it, as in the present instance, 

ring it before the Cabinet Committee at which the 
Commander-in-Chief and the senior Naval Lord are 
present. That, we are told, is ‘‘a system which 
works with great harmony and smoothness ;” but 
evidently it is no more than a peace system. Were 
changes required in time of war, all this slow- 
moving machinery would be fatal to efticiency, 
however admirably it may be adapted for satisfying 
the House of Commons, and disarming hostile 
criticism. That, however, is not a matter the 
Parliamentarians and Government clerks who settle 
these matters are likely to trouble themselves much 
about. Waris to them something too indefinite and 
difficult to be provided against, much as the Day of 
Judgment was to the South Sea Islander. 

In the present case, however, the administrative 
machinery has worked well—as, indeed, it is ad- 
mirably adapted for doing, if not hurried—and the 
result is that provision will be made for medium 
and for quick-firing armament, the absence of which 
has been a serious danger for some time past. Our 
naval coaling bases, if taken, must be occupied, 
and nothing could be more effective for repelling 
boat attack or repulsing a landing party than quick- 
firing and machine guns.. The extensive naval 
works at Gibraltar have made the strengthening of 
the land defences there a matter of ordinary pre- 
caution ; whilst, to quote Mr. Brodrick’s words, ‘‘the 
development of foreign Powers in the seas to the 
east of the Cape makes it incumbent upon us to 
secure our ports in those seas against such an 
attack as could be made upon them.” 

All these things are details in a recognised policy, 
though one hitherto imperfectly carried out; but the 
Admiralty have made demands for the fortification 
of four harbours at home, which is a different 
matter. The Naval and Military Committee 
referred to reported in regard to this question in 
words which it is desirable we should quote : 

Berehaven and Lough Swilly are natural harbours 
admirably situated as strategic labeum, on the verge of 
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the open ocean. If defended they would not only afford 
a very considerable safeguard to our trade and commerce, 
but would enable Her Majesty’s fleet and ships to act with 
greater freedom and activity, confident in the existence 
of a coal supply at the very points where it would be 
wanted by vessels covering our trade and acting against 
hostile squadrons in the Atlantic. With the resources of 
these ports available, our ships would be able to chase 
further, and would be placed at an advantage as to coal 
endurance compared with the ships of any nation to which 
we may be opposed. It is certain that the waters of the 
south and west of Ireland will receive much attention 
from an enemy seeking to injure our trade. Berehaven 
would save 180 miles of coal distance to Her Majesty’s 
vessels cruising in the Atlantic. Lough Swilly is a most 
important point, especially for the American trade, which 
would in case of war pass round the north of Ireland. 
Falmouth is required for a despatch station. The Scill 
Isles, smnbel as they are by telegraph with England, 
form a most important signal station. With acoal supply 
available at this spot, a fleet covering the Channel could 
be kept coaled up ready at all times to chase in full 
strength. 


The largest part of the money to be provided 
will be devoted to the construction of barracks and 
the completion of large camps, upon which close on 
three millions (2,989,000l.) are to be spent. This 
may be taken as a part of the nine millions which, 
in 1889, it was said were requisite to bring our 
barrack accommodation up to a proper standard. 
This apparently inordinate expenditure is a legacy 
of negligence during the first two-thirds of this 
century ; which, in turn, was the result of public 
apathy in all that appertained to the welfare of the 
Army and Navy, except just the glare and glitter 
of outside show. The ‘‘ worn-out and unsanitary 
wooden huts” at Aldershot, the Curragh, Col- 
chester, and Shorncliffe are to be replaced, the 
increased garrisons at stations abroad have to be 
housed, cavalry barracks in Ireland must be built, 
a military hospital is to be erected in London, and 
other works have to be carried out in various parts, 
all of which will be later put before the House by 
a schedule. 

The last item towards making up the total of the 
loan provided by the Bill amounts to 1,149,0001. ; 
not a large sum in itself, but one making provi- 
sion inter alia for work of an extremely contentious 
character, namely, the ‘‘ block-houses,” of General 
Laurie, or the ‘soothing syrup” of Sir John 
Colomb. There are other provisions under this 
head, but we will now deal with the most debatable. 
The main principles of the defence of London were 
decided ten years ago by the most eminent soldiers 
of the day, and in their scheme the points from 
which an invading army would be attacked were 
laid down. But it was also concluded that London 
‘‘must be surrounded by defensive positions, 
strongly held and fortified with artillery as a second 
line of defence; for by this means alone can the 
field army be given absolute freedom of movement, 
and have security that a light column striking at 
London from some other point of the coast will 
meet with determined resistance.” 

Many of our readers will, we think, be surprised 
to hear that this work has been going on for some 
time past. Mr. Brodrick tells us that ‘‘ Thirteen 
of these centres have been acquired ; storehouses 
have been erected on them, and the work com- 
menced.” This scheme therefore is in full 
working, but the reason so little has been heard 
of it is, doubtless, that so small an amount has 
been spent; no more than 68,000/. since 1888. 
What is now required is 96,000/., ‘‘ mainly to 
complete the storel:ouses and access to the works ; 
the storehouses to contain the ammunition 
and intrenching tools assigned to the line to be 
maintained.” Ten years ago these stores were all 
concentrated at Woolwich (it would have taken six 
weeks to distribute them), ‘‘so that only a process 
of decentralisation of stores has been carried out.” 
That, no doubt, is true, but whilst the things were 
at Woolwich the public never realised they were 
for the defence of London. It is a point on which 
a large number of people have become very sensi- 
tive under the teaching of Captain Mahan, or rather 
the interpretation a certain school put upon 
Captain Mahan’s teaching. That there should be 
any defence of London—and presumably the rest of 
the cities and towns of the kingdom—other than the 
fleet is held up to be an element of danger ; it must 
be the Navy or nothing. This is, however, a subject 
we cannot discuss at length now, but we will put 
these questions to the extremists of the Navy school 
Do they advocate the disestablishment of 
the land forces in toto’ If not, for what would 
they retain the Army? Not for foreign invasion, 
that we know, Not for defence of our possessions 


alone. 





abroad ; for they tell us that the Navy will never 
allow a hostile soldier to be sent afloat so long as 
the British flag waves aloft. It is not for the 
defence of the United Kingdom, because a single 
battleship unconquered at the Scilly Isles is an 
answer to a hostile squadron at the Orkneys. In 
other words—the fleet discomfited, we are lost ; 
the fleet unconquered, we are safe. 

Of what use then is the British Army? The answer 
is found in the difference that exists between the 
doctrines of a school and conclusions reached by 
men with well-balanced minds, who remember that 
the course of events is not always at extremes. It 
is possible that soldiers might be called on to act, 
though the British Navy might not be totally sunk, 
burnt, destroyed, or captured. Fortune might see- 
saw a bit, and hostile troops might be landed on 
our sacred shores, even though the British Fleet 
were about to have things all its own way some- 
where else. We will not say such a thing is 
probable ; but it is conceivable that it is not 
impossible. What would be the state of affairs 
with a British fleet in command of the seas and a 
foreign army in command of Britain we won’t 
pretend to forecast, but the idea is so unpleasant 
that we think most people would prefer to pay for 
a force that can deal with possible—even remotely 
possible—invaders after they might have got out of 
reach of the guns of our victorious Navy. It is for 
that reason, we suppose, England has an Army, and 
so long as we have that Army we must be consistent 
and supply it with ‘‘block-houses” or other adjuncts 
needful for its efficiency. 








FOREIGN TRADE. 

In our last issue, in an article entitled ‘‘German 
Trade Competition,” we discussed one division of 
the subject of our foreign trade. We have, how- 
ever, no compunction in returning to the matter 
again so soon, because it is now attracting a great 
deal of public attention, and since our article 
appeared a Government publication has been 
issued, which is of sufficient importance and 
interest to demand notice at our hands. This is a 
‘*‘Memorandum on the Comparative Statistics of 
Population, Industry, and Commerce in the United 
Kingdom, and some Leading Foreign Countries,” 
addressed by Sir Courtenay Boyle, the Permanent 
Secretary to the Board of Trade, to Mr. Ritchie, 
the President of the Department. This publica- 
tion, the author states, ‘‘discusses questions of 
a general character affecting the development 
of British commerce in comparison with the 
commerce of leading foreign countries.” By a 
strange coincidence, this memorandum—a sum- 
mary of which appeared in the Times the 
day after our article was printed, and four or 
five days before the public or other less privileged 
journals had access to it—is constructed on much 
the same line of research as we followed, but 
naturally deals with the subject in a far more com- 
prehensive manner. In our present notice we shall 
make an effort to take up one or two only of the 
more striking features of the memorandum, but 
hope to place before our readers at a future date 
a concise record of the extremely valuable figures 
Sir Courtenay Boyle so well puts forward. 

The countries dealt with principally are France, 
Germany, and the United States. The author, who, 
it should be stated at once, makes acknowledg- 
ment of the invaluable assistance of Sir Robert 
Giffen in the preparation of the work, very rightly 
commences with a statement of the population of 
the different countries included in the compari- 
son. In the last 25 years the population of the 
United Kingdom has increased from 31.5 to 
39.5 millions. In France the increase has 
been from 36.103 millions in 1871 to 38.343 in 
1891 ; in Germany for 1871 the total was 41.010 
millions, and in 1895 it was 52.247 millions ; 
in the United States there were 38.558 millions in 
1870, and 69.622 millions (estimated) in 1895. The 
increases for the periods calculated were therefore 
about 8 millions for the United Kingdom ; 2 millions 
for 20 years* in France ; 11 millions for Germany ; 
and 31 millions for the United States. 

It will be geen by a little reflection that amount 
of trade per head of the population is the right 
way to estimate the value of a country’s trade ; or at 
any rate its influence upon the general welfare of 
the people at large. The uselessness of taking a 





* Probably the 1896 census will not show a different 
result, 





geographical, in place of a personal unit will be at 
once seen if we consider how territorial boundaries 
arise. For instance, if Germany had annexed all 
France in place of only two provinces, the com- 
merce of that imaginary country would have 
far excelled that of any other country, but 
it could not be said that either the Frenchmen or 
Germans would have been better off for this swollen 
total. On the other hand, if the Southern States 
of America had succeeded in their rebellion, and 
become a separate country, the remaining moiety 
of the Union would be taking a far more modest 
place in the commercial record. It is held by some 
statists that our colonies and dependencies abroad 
should be included in British returns (we will not 
stop to speculate on what might have been the 
result on our figures if there had been no revolt of 
the American colonies), whilst others say Europe 
should be no more split up than the United States. 
The obviously proper method, therefore, is not to 
take lump sums per country, but the ratio of trade 
to population. 

Sir Courtenay Boyle, in his tables, draws a distine- 
tion between town and country populations. We 
have not space now to give the figures under this 
head, but it will be evident that they must materi- 
ally affect the conditions. A large agricultural 
population will feed itself and have a surplus for 
the towns, if the cities will supply those commodities, 
such as clothing and implements, which are best 
made in factories. Thus, a nation with a large area 
of fertile territory, in terms of the population, may 
be prosperous and its people happy in spite of a 
very small export and import trade. Manufactures 
up to the present have been so much more profit- 
able from a monetary point of view than agriculture 
that the people of all nations are flocking to the 
towns, and making strenuous efforts to increase 
their factory power. How far a people may be 
administering to their true happiness by thus 
diverting labour from the soil to the mine, the 
workshop, or the mill, is a question for the 
student of ethics or the philosopher. Of one 
thing we may be sure ; that the statesman who en- 
courages manufactures has the approbation of the 
public, who always measure success by the yard- 
stick of statistics ; possibly no more a rational 
process than valuing a Raphael or a Turner as equal 
to a like number of square feet of German coloured 
prints. Whether the Scandinavian peasant, with 
his primitive agriculture and small consumption of 
factory goods, is happier than the average mill hand 
or city clerk may be an open question, but we may 
be sure that for England there is no returning to a 
more primitive and, doubtless, more wholesome 
condition of life without vast suffering to the whole 
country. Having once embarked on a manufac- 
turing career, there is no turning back, and our ex- 
ports must therefore be kept up. Happily, the 
figures in the memorandum bear out the statements 
we made in our articles of New Year’s Day and last 
week, Although other nations are gaining on us, 
our totals of average exports are just now increas- 
ing, though they have gone back per capita since 
the beginning of the 25 year period, during 
which they have fluctuated considerably. The 
annual exports for the periods 1870-4 and 1890-4 
per head of the popu ation were respectively: 
United Kingdom, 71. 7s. 3d. and 61. 2s. 11d.; 
France, 31. 15s. and 3. 11s. 4d.; Germany, 
21. 16s. 7d. and 31. 2s. 9d. (the German figures are 
not quite certainly correct); and United States, 
21, 9s. 11d. and 2/. 19s. We thus see that we have 
gone back considerably during the last 20 years ; 
France has receded a trifle ; Germany has gained 
heavily ; and the United States have also made a 
substantial gain. 

Still what a magnificent lead we yet have in the 
industrial race—almost double that of our chief 
rival, Germany, and more than double that of the 
United States, whilst against France we also show 
a superiority most plainly marked. Perhaps it is 
well here to add the absolute totals of exports for the 
last year—1895— of which we have complete 
returns. They are as follows: United Kingdom, 
226,000,0001. ; France, 135,000,000/. ; Germany, 
166,000,000/. ; United States, 165,000,0001. If 
the figures were brought down a year later there 
is every reason to suppose our own position would 
be further improved, as during 1896 the total 
value of our exports of domestic produce were 
240 millions ; the highest figure since 1891, when 
they were 247 millions. In 1890 they were 
263 millions, 

Turning from exports to imports, we find some 
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suggestive figures. Taking the same quinquennial 
periods as before, 1870-4 1890-4, we get the follow- 
ing totals per head: United Kingdom, 91. 2s. 4d. 
and 91. 7s. 3d.; France, 31. 15s. 8d. and 41. 8s. ; 
Germany, 41. 6s. 3d. and 4/. 2s. 2d. ; United States, 
21. 18s. 7d. and 2/. 11s. 11d. Thus in imports, as 
in exports, Great Britain has by far the heaviest 
totals, our preponderance being even more marked 
than in exports; and it will be seen that we buy 
more than we sell. The interpretation of these 
figures would be a long task. It might be sup- 
posed at first glance that a commercial nation, 
like an individual manufacturer or trader, with 
expenditure exceeding receipts, must be on the 
road to bankruptcy. Our imports are largely the 
raw material of our manufactures ; but in any case 
it must be remembered that we do not always pay 
for them in cash, Thus if we sent to a country a 
quantity of glass beads we may get in return an 
equal weight of ivory, but the ivory may be worth 
ten times the beads. The subject is, however, too 
complicated to pursue here, but is one well under- 
stood by economists. 

In comparing the periods above selected, which 
are the extremes of the memorandum under review, 
we must remember the influence of the Franco- 
German war, which did much to check manufactur- 
ing industry on the Continent, especially in France, 
which had its resources strained by payment 
of the indemnity. We might have taken the five- 
year period following 1870-4, but the difference 
would not have been marked, excepting in the 
case of our exports, which fell from 7. 7s. 3d. per 
head per annum in that five years to 6/. in the next 
five years, but recovered 13s. 2d. in the period 
1880-4. 

Germany is the commercial rival for the world’s 
markets that has been most in the public mind of 
late—the competitor most dreaded, it may be said. 
But a competitor may be also a good customer, so 
that much of his gains may find their way into our 
pockets. The fact is true of Germany. In 1880 
we bought from that country 24.4 million pounds 
worth of goods, and sold her 16.9 millions worth. 
After 15 years—1895—we imported from her 27 
millions worth, and sold her 20.6 millions worth. 
Now, although the balance of purchases is with us, 
we are at present sending to Germany far more goods 
than ever we did before; and, indeed, there is a 
Teutonic complement to the British wail ‘‘ Made 
in Germany,” for German manufacturers are crying 
aloud for help to fight the crushing competition of 
English-made goods. In comparing German figures, 
it must be remembered that a good deal of Ger- 
man trade is done through Holland. 

If we take crude statistics, and also lay down 
the moral right of trade reciprocity, it is the United 
States and France, not Germany, who should come 
under our ban. In 1880 we bought from the first- 
named country 107 million pounds worth of goods, 
and sent them less than 31 millions’ worth in ex- 
change. Since that year our imports from America 
have only once reached the same high level (in 
1892), and in 1895 had fallen to 86.5 millions, 
whilst we sent them just on 28 millions. Com- 
paring the two periods, 1880-4 and 1891-5, there 
has been a decrease in both imports and exports. 
France also is not a good customer compared to 
what we purchase from her, and from this point of 
view matters having been getting worse of late. 
In the period 1880-4 we imported 39.4 million 
pounds’ worth of goods per annum from France, 
and sent her 16.9 millions worth. In 1891-95 we 
had increased our bought account to 44.6 millions per 
annum, but she only took from us 14.4 millions ; 
thus showing as between the two periods an in- 
crease of 13.2 per cent. of imports from France 
to England, and a decrease of 14.8 per cent. of goods 
sent by us in exchange. It will be thus seen that 
our Teutonic kinsmen, of whom we are, perhaps, a 
little too apt to say hard things at times, are not 
such bad friends after all, for their proportion of 
purchases to sales comes far closer than either those 
of America or France. 

With the rich mine of Sir Courtenay Boyle’s 
memorandum to draw from, we might go on adding 
figures to figures to an indefinite extent were our 
space and our readers’ patience unlimited. We 
would refer those who appreciate exercises of this 
nature to the original Government publication, 
which can be purchased for the modest sum of six- 
pence at any office for the sale of Government 
papers. It must be remembered, however, that 
statistics are not to be taken rashly or always 
on their face value. For instance, returns of 





this nature must ‘necessarily be made out in 
some money standard for English use in pounds 
sterling. The money value of goods exported 
or imported does not necessarily represent 
the quantity. That, of course, goes without 
saying, but it is a thing one is very apt 
to forget. To estimate the real increase of 
prosperity—i.e., comfort or enjoyment—accruing 
from a given volume of exports or imports, one 
should take the actual quantity, tempered, of 
course, by quality. Thus a sirloin of beef, a ton 
of crude rubber from South America, or a fashion- 
able bonnet from Paris, will give as much pleasure 
or profit if it cost 11. or 2/.—unless we must make 
a reservation in the case of the bonnet—but it 
makes a very different figure in the returns. Again, 
the gross amount of business done in exports gives 
no indication of profits, and every improvement 
made in manufacturing processes or labour-saving 
appliances means so much more advantage to the 
producer. It is these things, which can never be 
set down in ‘‘ returns,” that constitute so large an 
element of industrial capital, and with our natural 
resources, which are at least respectable, go to 
make up our national wealth. 

The more one examines the industrial prospect of 
this country, the plainer it seems that our future is 
in our own hands. That we can retain the com- 
manding lead we have by good fortune secured dur- 
ing the present century it would be foolish to expect, 
but we may hope still to be first in the race if we 
will to ourselves be true, and to find employment 
and increasing comfort for the natural increase of 
population that past history may lead us to expect. 





THE WEATHER OF JANUARY, 1897. 

THE investigation of the chief characteristics of 
the weather of each month by data for 1881-95— 
fifteen years—as published in ENGINEERING, shows 
that January was 

Mildest in 1884, rainy, very little sunshine, 
resultant of the winds W.S.W. ; also in 1890, very 
wet, the greatest number of rainy days, moderate 
sunshine, wind S.W. by W. ; 

Coldest in 1881, with small rainfall on fewest 
days, much sunshine, wind S.E. by S$. ; 

Wettest in 1895, very cold, large percentage of 
sunshine, wind N. by E. ; 

Driest in 1888, mild, much sunshine, greatest 
atmospherical pressure, wind S.W. by W. ; 

Greatest Presse in 1882, mild, moderate rainfall 
on fewest days ; also in 1888, as above ; 

Least Presswre in 1886, much rain on many days ; 

Most Sunshine in 1891, 27 per cent. of possible 
duration, small rainfall ; 

Least Sunshine in 1885, 10 per cent., with season- 
able weather, wind 8S. by E. 

January, 1897, was decidedly cold, with mode- 
rate rain in east England, and a scanty supply in 
all other parts of the British Islands, though rainy 
days were generally numerous; sunshine became 
more frequent as the month advanced, but made 
little impression on the frost. The mean pressure 
and temperature of the atmosphere at extreme posi- 
tions, to which the Isle of Man is central, were as 
follows : 














A Mean . 
eas Mean Difference Difference 
Positions. | pressure. | from Normal. Tempe- | from Normal. 
rature. 
in deg. | deg. 
North 29.90 above 0.26 37 =| ~=«(below2 
South 29.87 below 0.09 as | nil 
West 29.93 above 0.15 41 below 2 
East 29.90 » 0.04 3 CO us 
Central 29.93 » 0.10 so | ao 











The distribution of rain (including melted snow) 
in frequency and quantity may be inferred from the 
following results : 














Places. Rainy Days. Amount. Prey veeoeel 
| in. in. 
Sumburgh .. 24 2.12 1.73 less 
Scilly .. 22 3.13 0.50 ,, 
Valentia 21 3.19 336 5 
Yarmouth 22 2.19 0.23 more 





The daily general directions of the winds over 
these islands give a resultant from N.E., which is 
the same by taking their estimated forces into the 
computation, and also by the mean distribution of 
atmospherical pressure, Thus with predominant 





north-easterly winds there was considerable de- 
ficiency of rain in north Scotland and in Ireland, 
while England had a nearly normal amount. From 
the 2nd to 12th the winds were chiefly from 8.E. ; 
13th to 23rd from N.N.E.; they then became 
N.W. The highest temperature, 53 deg., was re- 
ported at Killarney on the 6th ; the lowest, 13 deg., 
at Braemar on the 18th. At 8 a.m., 2nd, while the 
Ma aera at Roche’s Point was 49 deg., Cam- 
bridge had only 24th deg. ; 10th, Scilly 47 dey,. 
Nairn 20 deg. ; 29th, Scilly 44 deg., Dungeness 
23 deg. The mean temperature of the air, at 8 a.m. 
Greenwich time for the entire area of these islands 
at sea level, was on the Ist 43 deg., 18th 32 deg., 
for the next three days 37 deg., it then fell to 
33 deg. by the 26th, and rose to 38 deg. by the 30th ; 
the intermediate fluctuations were moderate. The 
greatest atmospherical pressure, 30.5 in., occurred 
on the 2nd and 20th; the least, 29.0, on the 6th 
and 25th. Aurora was seen in north Scotland on 
the Ist. At Roche’s Point 1.1 in. of rain was 
measured on the 7th. The weather notations in- 
dicate a range of clear days between 9 in the west 
and 3 in the north ; of overeast days, between 21 in 
the north and 10 in the central district. Fog pre- 
vailed in east England on 4 days, and mist on 3. 

New Year’s Day was genial as April weather, 
but the fine opening of the year was of short 
duration. Nevertheless, the first two weeks were 
mild, damp and rainy, with little sunshine. The 
mildness of the winter hitherto was favourable to 
the wheat plant, which was now probably sufti- 
ciently vigorous to withstand frost. About this 
date floods, following after heavy rains, occurred in 
the Thames Valley, in the vicinity of Northamp- 
ton, and in Essex. Snow fell on the 9th at northern 
and eastern stations. At Greenwich the 11th was 
overcast, with slight fog and misty rain—humidity 
99 per cent.—when, as seldom happens, the maxi- 
mum and minimum temperatures in shade and in 
exposure were alike—41.5 deg. and 37.5 deg. re- 
spectively ; the like happened on the 12th, 
40.9 deg. and 38.2 deg.; and on the 20th, 35.9 deg. 
and 29.7 deg.; moreover, the minimum on the 
ground agreed with that in shade at 4 ft. during the 
18th to 23rd, and these terminal days had mean 
temperature 10 deg. below the normal. Weather 
of a decidedly wintry character commenced on the 
14th for the rest of the month. Frost became 
dominant, but still waters were not generally 
so firmly frozen as to afford good skating. At 
intervals wind and weather combined to make the 
air unpleasant, with chilling snow squalls and cut- 
ting blasts. Snow fell in Scotland on the 15th and 
17th ; in England, on the 17th and 20th. Snow 
showers, driven by north-easterly gales, prevailed 
on the 22nd and 28rd, and, more or less, till 
the 26th. In London, 4 to 5.30 p.m., 25th, during 
snow and hail the wind rose to a violent squall 
from N.W. and the air was bitterly cold ; at 8 a.m. 
same day N.W. gales were blowing over Scotland, 
with squalls of snow and hail. Four feet of snow 
fell in Aberdeenshire on the 30th, though in 
Ireland and England thaw began on this day. 
Needless to say, damage to property by wind and 
snowdrifts, and interruption of traffic both by road 
and rail, were widespread. Several railways were 
blocked by snowdrifts ; many shipping casualities 
were due to the violence of the wind, high seas, 
snowy and misty atmosphere. Telegraph wires 
were broken down by weight of snow. 

On the 11th, 12th, 13th, and also 15th to 18th, 
atmospherical pressure was nearly uniform over 
these islands. Under this condition the wind is 
almost calm, but a tendency to large variations of 
temperature becomes developed. Wherever the 
atmosphere becomes clearer or less damp than else- 
where, the temperature will fall, especially during 
night time ; and fog is liable to spread and shift 
about from place to place, otherwise the weather is 
liable to remain unchanged for some time, perhaps 
days together. 

During the four weeks ending the 30th, the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
18, south Ireland 32, north Ireland 24, south-west 
England and west Scotland 22, south England and 
Channel Isles 18, central England and north Scot- 
land 15, east, north-east, and north-west England 
14, east Scotland 12. The general weekly amounts 
were 8, 12, 24, and 29 per cent. 

There were 91 hours of sunshine at Parsons- 
town, 33 at Aberdeen, only 8 at London. 

The metropolitan death rate averaged 19 per 
thousand per annum, ; 3 
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THE YACHTING EXHIBITION. 


THe Yachting Exhibition which is held annually 
at the Royal Aquarium, the present being the fifth 
of the series, was opened on Tuesday of this week. 
The show is of much the same character as that of 
preceding years, there being a large collection of 
sailing boats, skiffs, gigs, punts, canoes, and other 
pleasure craft, the building of which has been 
brought to such perfection of recent years on the 
Thames. On the opening day there were neither 
steam, electric, nor oil-engine launches present, 
and in this respect the display suffered by compari- 
son with former years. Messrs. Simpson, Strick- 
land, and Co., of Dartmouth and Teddington, are, 
however, sending a mahogany launch with triple- 
expansion engines and a Thornycroft water-tube 
boiler ; whilst Mr. Kerbey Bowen, of Pangbourne 
and St. Helens, Isle of Wight, will contribute an 
electric launch. One of the most novel features in 
the exhibition isa folding boat shown by the Shell- 
bend Folding Boat Company, of 3, Back Goree, 
Liverpool. Folding boats, although originally in- 
troduced as dinghies for small yachts, have a far 
wider interest now, being used on war vessels and 
troopships as well as passenger vessels. The 
Shellbend boat has a firm wooden skin and is 
substantially on the same principle as the boat 
designed by Admiral Macdonald about 18 years 
ago, but has many improvements in detail ; in fact, 
the design bears evidence of having been very 
carefully thought out, and the result is, on the 
whole, perhaps the best folding boat yet produced. 
It is composed substantially of three parts ; namely, 
two sides and a bottom. The former are built up 
of diagonal strips of wood in two skins with stout 
canvas cnehiadkceies between, the canvas extend- 
ing from between the wood skins of the side, so as 
to connect the latter with the bottom of the boat. 
There is a good deal of camber to the bottom when 
the boat is ready for use and the sides are vertical, 
but when the boat is closed for housing, the bottom 
flattens out, and thesides fold inwardsdown on the top. 
The boat stows really flat—which is a thing double- 
up boats do not always do—this desirable end being 
obtained by the play, or clearance, there is between 
the lower edges of the sides and the confines of the 
bottom ; this clearance being, of course, filled with 
the canvas referred to. In order to give strength 
to the somewhat wide pieces of canvas thus ex- 
posed, longitudinal strips of wood or tapering 
battens are attached. This arrangement of chine 
is, so far as we know, a novelty; and an excel- 
lent one it is. Another good feature are two 
interior fore-and-aft pieces, or stringers, which 
stretch on each side along the middle part of the 
boat, and which assume a horizontal position auto- 
matically (so as to strengthen the side) when the 
boat is opened. The latter operation is performed 
very expeditiously by means of the centre thwart, 
which is hinged horizontally. By pulling on a rope 
the thwart is extended, the mechanical principle 
being that of a toggle joint. The boat can 
then be further secured by bow and _ stern 
floors, which slip easily into place. The work- 
manship of the specimen shown, which is a 10-ft. 
boat, is very good. The inventor is Mr. M. 
Treleaven Reade. 

Close to the Shellbend dinghy is a small boat 
that will attract a good deal of attention from 
boating men. She is an 18-ft. linear rater, built 
according to the new measurement rule on the 
melon-pip model. Her length is 27 ft. over all, 
and 17 ft. on the water line, so there is quite 
a fashionable allowance of over-hang at each end. 
She is 5 ft. wide, and about as deep as a butcher's 
tray, with hardly anything in the water but her 
centre plate. She has been designed by Mr. T. 
Delve Sanders, being shown by J. King and Co., 
of Limehouse, and is very lightly built of cedar. 
She has no ballast at all, aid must needs be wonder- 
fully fast if properly handled, for she has the 
enormous propelling power—enormous compared 
to what there is to hold it up—of 296 square feet 
of canvas; and altogether is a kind of craft to 
make an old-fashioned boat sailer’s hair stand on 
end. Onan adjoining stand is a more comfortable 
looking craft, designed for open water, which will 
also attract the attention of boating men. This is 
the new one class design of the Thames Estuary 
Cruising Club, a newly formed association which 
has its quarters at Grays, in Essex. The 
boat appears an excellent example of workmanshi 
and fitting, and has been built, together with 
several other sister craft, by W. Berridge, of South- 





end. These boats are designed more for comfort— 
an excellent thing for a cruising club to keep in 
view—than for extreme speed, though they should 
be fast enough according to all but ‘‘ pot-hunting ” 
form, and as they are all alike, they will doubtless 
afford excellent sport in racing, as well as being 
good knock-about cruisers. After all, it is close- 
ness of the contest more than absolute speed 
which gives interest to a race. This boat is 
17 ft. 6 in. over all, 14 ft. on the water line, 
6 ft. beam, and sets 170 square feet of canvas. 
Mr. Berridge has, we understand, laid down 
special wood-working power machines for build- 
ing boats of this class, and on this account de- 
serves encouragement from the yachtsmen of the 
home district ; for though the Thames builders 
turn out the most beautiful examples of boat con- 
struction in the world, they are terribly expensive. 
Mr. Berridge’s steam-driven band-saws, circular 
saws, planing machines, &c., should do much to 
cheapen production without detracting from effi- 
ciency. The price attached to the boat shown in 
the Aquarium is an indication of this. 

As we have said, there is a most fascinating 
collection of up-river craft, bringing pleasant sug- 
gestions of summer skies and sunlit reaches through 
the yellow fog of the opening day. Turk, of 
Kingston, has perhaps the best display in the 
show, exhibiting several beautifully finished sailing 
boats and canoes. Messums, of Richmond, also 
show some excellent examples of Thames pleasure 
craft, though their line is chiefly in rowing boats 
simply. They very aptly draw attention to the 
greatly improved state of the river since the Rich- 
mand Lock and Weir was constructed. Hammerton 
and Sons, of Long Ditton, exhibit several boats ; 
a somewhat unusual feature, though not quite a 
new thing, being the fitting, toa sailing punt, of 
lee-boards in trunks. The arrangement does not 
encroach so much on the stowage—perhaps we had 
better say, as these craft are so much appreciated 
by ladies, the reclining space—whilst at the same 
time the objection, when going alongside, to ex- 
terior lee-boards is avoided. The centre-plate has 
the advantage of simplicity. The canvas, or rather 
silk—for of that material the sail is made—this 
punt spreads is considerable for an open tray-like 
boat. We conclude it is all right in quite smooth 
water between locks. 

There is not an extensive show of accessories this 
year. W. Alexander and Co., of Govan, have a 
good collection of blocks, sheaves, and other fittings. 
This, and a case of really beautiful rope by the 
well-known firm of Browne, of Wivenhoe, form, 
perhaps, the most yachting exhibits in the show ; 
for, after all, sailing punts and 18-ft. raters 
are not yachts. We should, however, also men- 
tion Noakes and Sons’ engine and boiler fittings 
and pumps, of which they show an excellent 
collection, as appertaining to yachting proper. 
Reindeer hair for cushions, the remarkable 
water-resisting properties of which we have pointed 
out on former occasions, is shown by Glaser, Bewers, 
and Co., of the Minories, and boat-stoves, &c., by 
Darby and Son, of Pentonville-road. There are 
also several other good exhibits relating to things 
boating, but not calling for notice here. 








THE RUSSIAN PYROCOLLODION 
POW DER. 

As attention has recently been directed in the 
columns of the Times to the extraordinary ballistic 
results obtained with the new Russian smokeless 
powder, some account of the preliminary steps 
leading to its adoption may not prove uninteresting. 
This powder is the invention of the eminent chemist, 
Professor Mendeléyeff, whose name is a suflicient 
guarantee for the scientific accuracy of the investi- 
gations attending the discovery, and whose services 
were called in by the Russian Government to aid 
them in their researches after a substitute for the 
smoke-giving powders formerly in use. 

So far back as the spring of 1890 the Russian 
Minister of Marine approached Professor Mende- 
léyeff on the subject of smokeless powder in general, 
with the result that the Professor, accompanied by 
other scientists, visited London and Paris in the 
summer of 1890 to investigate the question, and 
subsequently established a special laboratory in 
connection with the Russian Admiralty for the 
ere of further experiment. The state of 

nowledge in regard to these powders at that 
time, briefly put, may be said to have amounted 
to the following. The smokeless powders gene- 





rally adopted were divisible into two main“classes, 


viz., gun-cotton powders and __nitro-glycerine 
powders. Both classes had been successfully 


utilised in small arms, and also to some extent 
with guns up to 6-in. calibre ; in the latter case by 
altering the size of the grains or strips, and, par- 
ticularly with the gun-cotton powders, by varying 
the composition. The use of smokeless powder in 
large calibre guns was, however, still in embryo ; 
and, speaking generally, there was a great want of 
precise information on the whole question. It was 
also noticed that the nitro-glycerine used was by no 
means pure, and that the admixture of collodion in 
the gun-cotton powders was variable in quantity ; 
so that from a chemical point of view there was 
considerable scope for inquiry. Accordingly, in 
the autumn of 1890, attention was first of all 
directed to the examination of the fundamental 
materials of these powders, and to the study of 
nitro-cellulose in its various forms, 

It is a well-known fact that cellulose, when 
treated with nitric acid, or with a mixture of nitric 
and sulphuric acid, forms either gun-cotton—an ex- 
plosive substance, containing 12.7 to 13.5 per cent. 
of nitrogen, and about 57 per cent. of oxygen— 
which is insoluble in a mixture of alcohol and 
ether ; or collodion, a less explosive material, con- 
taining 11 to 12 per cent. of nitrogen, which is 
soluble in a mixture of alcohol and ether. Other 
formations may occur, but for the purposes of pro- 
pulsive agents only gun-cotton and collodion need 
be considered ; and one of these two forms enters 
into all smokeless powders which have stood a satis- 
factory test. Well-established processes enable 
either of these forms to be obtained; but in these 
processes there is, to a certain extent, a want of 
rational system, and in the practical production of 
these forms of nitro-cellulose, particularly in the 
case of special mixtures of gun-cotton and collodion 
(e.g., the majority of the so-called gun-cotton 
powders), deviations take place, due to the time and 
temperature of the reaction, the moisture of the 
atmosphere, and other subsidiary causes, which may 
result in an absence of uniformity of the powder 
manufactured from them. 

One of thefirst points, therefore, towards which the 
Professor directed his attention was the production 
and composition of collodion ; and he was led to do 
so from the fact that a considerable variety existed 
in the different forms of collodion, for the produc- 
tion of which diverse recipes existed. After a 
series of systematic experiments, it was found prac- 
ticable under the ordinary conditions of produc- 
tion (i.e., by steeping cellulose in a mixture of 
sulphuric and nitric acids) to convert the cellulose 
into that form which, like collodion, is soluble in 
alcohol-ether, and which contains about 12} per 
cent. of nitrogen, is insoluble in alcohol, dissolves 
like sugar in an excess mixture of alcohol and 
ether, but gelatinises in a small quantity of such 
mixture. This particular collodion is deemed a 
new form of nitro-cellulose, midway between ordi- 
nary gun-cotton, with its 13 per cent. of nitrogen, 
and the common collodion, with 114 per cent. ; and 
it has therefore been given the name of pyrocollo- 
dion—a name derived from pyroxyline (gun-cotton) 
and collodion, which, from its signification, sufti- 
ciently indicates its peculiar properties. If Eder’s 
penta-nitrocellulose is indicated by the chemical 
expression C,, H,; (NO,); O,9, the composition of 
pyrocollodion may be expressed by Cy) Hyg (NO.),5 
O,;,. The former contains 12.75 per cent. of nitro- 
gen,the latter 12.44 per cent. ; and 100 parts of 
dry cellulose will give 169.4 parts of the former 
and 166.7 of the latter. It is this peculiar form of 
collodion which is the basis of the new Russian 
smokeless powder, with which such remarkable 
results have been obtained, but as to the process of 
manufacture of which we are at present without 
information. 

While we are dealing with the chemical composi- 
tion of this substance it may not be out of place to 
see the volume of gas developed by it on combus- 
tion, which is of no small importance in considering 
its value. By utilising Avogadro and Gerhardt’s 
law, if we have the full chemical equation of com- 
bustion of a substance in which the products of 
combustion are in the form of gases or vapours, we 
can arrive at the relative volume occupied by these 
products at given temperatures and pressures. 
Thus, in the case of pyrocollodion we have : 

Crp HygNjo Ou = 30CO + 19 H,O + 6 No 
Weight = 30 x 28 + 19 x 18 + 6 x 28 = 1350 

Volume of gases = 30 x 24+ 19 x 24+6x2=110 

That is, for 1350 parts by weight, 110 volumes are 
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formed, or for 1000 parts 81.5 volumes, which may 
be expressed by Vo) = 81.5. This value of 
Viooo is much greater than those for the old black 
and brown powders, which were roughly about 30, 
and it also exceeds that obtained with the more 
highly nitrated sorts of gun-cotton and _nitro- 
glycerine powders. 

This form of collodion was no mere chance forma- 
tion, but its repeated production proved beyond 
doubt that, by following out the principles laid 
down for this purpose, there was always obtained 
a substance containing about 12.5 per cent. of 
nitrogen, completely gelatinising, readily con- 
vertible into ribbons or strips, and when dried 
forming an elastic, homogeneous, translucent mass, 
similar in appearance to glue or celluloid, and 
capable of being exploded in a closed space with- 
out leaving any traces of its remains. As. regards 
power of keeping, if the pulp had been washed to 
the proper degree with water, pyrocollodion not 
only stood Abel’s test (heating to 65 deg.) from 10 
to 20 minutes, as is required of ordinary gun-cotton, 
but for whole hours, and especially if a washing 
with alcohol succeeded the washing with water. The 
powder when prepared from the pyrocollodion, 
i.e., when gelatinised, formed into strips, and dried, 
stood being heated to 110 deg. Cent., as well as 
the best known sorts of gun-cotton powder ; and 
with well-washed pyrocollodion, there was no red- 
dening of highly sensitive litmus-paper after being 
subjected to a temperature of 110 deg. for 8 hours. 

As a first step towards utilising this new dis- 
every in experimental firing, the size of the strips 
and the rates of burning of the powder had to be 
determined. This was done by making laboratory 
experiments, exploding the powder in bombs having 
crusher gauges let intothem. In this way they 
ascertained the thickness of the strips which should 
correspond to the rates of burning of the ordinary 
powder used in the 1.85 in. (3-pounder quick-firing) 
gun and in the .3-in. rifle, with which the first 
trials of the pyrocollodion were to take place. And 
further, grains and strips of various greater dimen- 
sions were similarly tested, with the result that it 
was seen that, with pyrocollodion powder, strips 
were readily obtainable, the rate of burning (i.e., 
the duration of compression of the crusher) of 
which could be regulated at will from 10 to 200 
ten-thousandths of a second. These experiments 
also proved the dependence of the rate of burning 
upon the thickness of the strips, and showed that as 
the thickness increased 1 times, the rate of burning 
(or of compression of the crusher) of pyrocollodion 
powder increases almost exactly » times; whereas, 
in the case of all other forms of smokeless powder 
it does so less than » times. This means, in the 
case of the former, that by increasing the thickness 
of the strips such a rate of burning can be arrived 
at, as will enable the powder to be used in 
guns of the largest calibre, without introducing 
any extraneous mixtures to delay its action, as is 
the case particularly with gun-cotton powders. 
This quality of regular combustion, together 
with the relatively low rate of burning, are two of 
the most valuable features of the powder, and the 
Table below, which gives the results of experiments 
made in the technical laboratory of the Russian 
Admiralty by Mr. Smirnoff, shows the superiority of 
the new powder. The results given were attained 
with pressures over 2000 atmospheres (13.15 
tons), with charges of gun-cotton and pyrocollodion 
of 2.48 dr., density of loading .2, and of nitro- 
glycerine powders (cordite and ballistite) of 2.2 dr., 
density of loading 1.8. R=rate of burning, or 
duration of compression of crusher. T=thickness 
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The figures in the above Table show clearly that 
the pyrocollodion powder is slower burning than 





either of the other forms of smokeless powder 
generally adopted. 

But the choice of those who were intrusted with 
these investigations by the Russian authorities did 
not fall upon pyrocollodion without due inquiry 
being made into the composition and properties 
of other smokeless powders. Analytical experi- 
ments were carried out with various compounds, 
among them several forms of gun-cotton powders, 
and, as representing the nitro-glycerine class, bal- 
listite and cordite. All of these were found on 
explosion to give off imperfect products of com- 
bustion. Without entering into details as to the 
others, it will not be without interest to glance 
briefly at the analytical results obtained with the 
samples of cordite, with which the Russians ex- 
perimented, seeing that this is the powder which 
we in England have adopted. Cordite was found 
both analytically and synthetically to consist of : 


Per Cent. 
Nitro-glycerine gee 
Gun-cotton 29.07 
Collodion ah 8.15 
Hydrocarbons 5.1 
Ash nee Bes wot 
Moisture 34 

or 

Per Cent. 
Carbon ... 23.3 
Hydrogen 3.06 
Oxygen ... 58.2 
Nitrogen ins ats i os 15.1 
Ash aad nor , 34 


In order to convert the whole of the hydrogen 
into water, and the whole of the carbon into carbon 
monoxide, 55.5 per cent. of oxygen is4wanted ; 
or to convert the hydrogen into water, and the 
carbon into carbonic acid gas, 84.8 per cent. of 
oxygen. But as the cordite contains 58 per cent. 
of oxygen, its explosion must be accompanied by 
the formation of imperfect products of combustion ; 
and this is actually found to be the case. On the 
other hand, the typical combustion of pyrocollodion 
powder is represented by the equation 


Cop Hyg Nye Ogg = 30 co + 19 H, O + 6 No, 


which demonstrates the perfection of the combus- 
tion of this compound. 

The results of the laboratory experiments, there- 
fore, demonstrated that none of the forms of smoke- 
less powder at that time in use were thoroughly 
satisfactory ; but before proceeding further—owing 
te the difficulty of prosecuting the inquiry simul- 
taneously in both directions, and also owing to the 
pressing necessity of an early decision-—choice had 
to be made between the nitroglycerine and the gun- 
cotton class. The latter was the class selected for 
the prosecution of further investigations, mainly, it 
would appear, because the manufacture of gun- 
cotton powder was already established for use with 
small arms in the land forces, and because the pro- 
duction of gun-cotton as an explosive for torpedoes 
had been carried on for some years. This choice, 
somewhat significantly remarks the Professor, must 
be deemed to have been fortunate, ‘‘since nothing 
that has come to light since 1892 gives any indi- 
cation of its being possible to obtain satisfactory 
results from the nitroglycerine class of powders, 
and, more especially, to do away with their de- 
structive effect upon the guns.” 


(To be continued.) 


ANNUALS, YEAR-BOOKS, d&ce. 

The Stock Exchange Year-Book for 1897. By Tuomas 
SkinneR. London: 1, Royal Exchange Buildings, 
E.C. [Price 25s.] 

THE great prospective convenience resulting from 

the substitution for an ordinary co-partnery of a 

limited liability company, with a definite division 

of capital and of financial responsibility, has within 
the past two or three years been most readily taken 
advantage of, and thus the number of companies 
registered under the Act per year has increased 
to nearly 4000, five years having seen an addition 
to the total of 33 per cent. Of course all com- 
panies are not the outcome of such arrangement, but 
the exploiting of gold mines, and the conversion of 
private to public companies, have accounted in large 
measure also for the additions made to the capital 
invested in public companies. Now we have 21,223 
companies, with a paid-up capital of 1145 millions 
sterling. The book in its size reflects the additions 
to companies. All such public companies have 
their financial record written with precise brevity 
in Mr. Skinner’s book, which, in these days when 








the practice of stockjobbing is extending so widely, 

must be frequently consulted. 

Lockwoods’ Builder’s, Architect's, Contractor's, and Engi- 
neers’ Price Book for 1897. Edited by Francis T. W. 
Mititrr. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill. [Price 4s.] 

This annual is all that its title suggests—a compre- 

hensive hand-book of the latest prices of every kind 

of material and labour in trades connected with 
building, and in addition there is a wealth of sug- 
gestion as to procedure which will, at all events, 
guide builders and their officials. There are tables 
and data, providing a ready road to the calcula- 
tion of effects and results, while the appendices 
contain Acts and regulations as to building, &c., in 
London and the provinces. 


Laxton’s Price-Book for Architects, Builders, Engineers, 
and Contractors, 1897. London: Kelly and Co. 
Limited, 182, 183, and 184, High Holborn, E.C.; Simp- 
kin, Marshall, Hamilton, Kent, and Co., Limited, 
Stationers’ Hall-court. [Price 4s.] 

This is the eightieth edition of this work, which 
gives details of every conceivable trade associated 
with building and engineering, and in addition to 
the Acts of Parliament there are ideal forms of 
agreement suggested, along with a review of the 
recent legal decisions on points incidental to the 
trades. The best that can be said of the work is 
that it is frequently relied upon by judges in the 
courts. The editor gives a review of the year, and 
mentions with satisfaction the formation of a Board 
of Conciliation to obviate strikes in the building 
trade. 

The Local Government Annual: An Official Directory, 1897 
Edited by S. Epercumpr-Rocrers. The ‘‘ Loca 
Government Journal” Office, Dorset House, Dorset- 
street, Fleet-street, E.C. [Price 2s. 6d.] 

London is no doubt a wonderful place, but its 

system of government seems more marvellous and 

mysterious ; and yet things seem to go on all right, 
providing some with the enjoyment begotten of 
the glory of vestrydom, and others with the indis- 
= opportunities for grumbling. If every- 

ody were to study this Annual, with its record of 
work to be done on each day, its epitome of Acts 
administered, its list of officials and of members 
of district councils, vestries, boards of works, and 
boards of guardians, even to cemetery committees, 
then complaints could readily be directed to the 
proper authority and be at once redressed. 


The ‘‘Shipping World” Year-Book. Edited by Evan 
Row.anpd Jones. 1897. London: Shipping World 
Office, Effingham House, Arundel-street, Strand, W.C. 
[Price 5s. ] : 

This, the eleventh edition of this year-book, is 

indispensable to any one engaged in shipping, for 

in addition to a very complete » dhe of every 
port in the world, and a list of the tariffs of all 
countries, there is a vast amount of information 
regarding routes, legislation, meteorology, astro- 
nomy, and statistics of trade and fleets. "This year 
there has been added for the first time a well- 
printed map of the world, which shows at a glance 
the nature of the soil, whether cultivated or barren, 

the mineralogy, natural products, sea routes, &c., 

while the distances of sea routes are clearly given. 

The only fault is that it is not printed on a more 

enduring material than ordinary paper. In ten 

years the annual has increased from 460 to 1007 


pages. 
The Export Merchant Shipper’s Directory for 1897. Lon- 
don: Dean and Son, Limited, 160a, Fleet-street, E.C. 
[Price 17s. 6d.] 
This publication, which has reached its 32nd year, 
arranges the towns of the kingdom in alphabetical 
order, giving a list of the export merchant shippers 
in each, with some details of the town, harbour, 
manufactures, and consular staff. Again, there is 
an index to foreign ports, with a record of the 
British shippers having connection with these 
places. Another section arranges the firms accord- 
ing to trades or manufactures, so that any one may 
easily find a channel through which business may 
be done with any part of the world. It is to be 
hoped that all our British shippers make sure of 
the disinterested patriotism and activity of their 
foreign representatives, for upon this largely de- 
pends the continuance of our foreign trade. 


The Gas Engineer's Annual and Directory of Gas Under- 
takings, 1897. Edited by CHartes W. Hastings. 
London: 12, Paternoster-square, E.C. 

There is a tabular statement of the gas under- 

takings, make, and use, in the several towns in the 

kingdom, and a directory of all European and 

American gas companies and corporations. In 





addition, there are several articles on subjects 
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interesting to the profession, along with notices of 

new inventions. The editor seems to consider 

that carburetted water gas will be so utilised in 

the future as to involve special returns in his 1898 

volume. 

Sel?’'s Directory of Registered Telegraphic Addresses, 1897" 
Published annually, with three quarterly editions, by 
Henry SELL, 167, Fleet-street, E.C. [Price, including 
Supplements, Subscribers, 18s. ; Non-subscribers, 21s. | 

There are 960 pages, each with the names of about 

60 firms having telegraph addresses, and when 

one recalls that a very large proportion of the 

71 million telegrams sent through the post are 

business communications, the economy of the 

telegraph address and the great utility of Sell’s 

Directory must be recognised. The firms are given 

first in alphabetical order, with their telephone 

numbers and telegraph code word, then comes a 

list of 300 pages of telegraph address words with 

means of identifying the firm, so that no one need 
be vexed with perplexity when he gets a valuable 
order with a telegraph pseudonym attached. Forty 
thousand additions are made in the year, and a ser- 
vice is done to the country in the issue of quarterly 
supplements. There is much incidental informa- 
tion given as to telegraph and telephone rates. 

Mr. Sell has also arranged the 60,000 firms included 

according to trade or industry. 

Lean’s Royal Navy List. London: Witherby and Co., 
326, High Holborn, and 4, Newman’s-court, Cornhill. 
[Price 7s. 6d.] 

This quarterly list, compiled by Lieut.-Colonel 
Francis Lean (retired full pay), Royal Marine 
Light Infantry, differs from the official list in 
giving a biography of each officer who has seen 
active service and has gained medals. Moreover 
much information as to the awards of merit is 
given, so that there is a greater interest associated 
with the list. There is a special list of vessels 
building or ordered, but the three second-class 
cruisers of the Highflyer type, ordered nearly three 
months ago, are omitted, although the Diadem, 
launched later, is deleted. A supplementary list 
showing vessels launched, but not completed and 
tried, would be interesting. 





BOOKS RECEIVED. 

The “Shipping World” Year-Book, 1897, Edited by Evan 
RowLaNpD JONES. With new Map specially prepared 
by J. G. Bartuotomew, F.R.G.S. London: Shipping 
World Office. [Price 5s.] 

Patent Law and Practice: including the Registration of 
Designs and Trade Marks. By A. V. Newton, Fel. 
C.1.P.A. London: Horace Cox. 

Aide-Memoire de VOfficier de Marine. De Epovarp 
DURASSIER, continué par CHARLES VALENTINO. _ 10¢ 
Année ; 1897. Paris: Tene Charles-Lavanzelle. [Price 
5 francs. | 

Annual Report of the Board of Regents of the Smithsonian 
Institution, showing the Operations, Expenditures, and 
Condition of the Institution to July 1894. Washington : 
Government Printing Office. 

Magnetic Fields of Force. By H. Esert. Translated by 
C. V. Burton, D.Sc. Part I. London, New York, 
and Bombay: Longmans, Green, and Co. [Price 
10s. Gd. net. | 

Guide pour le Souflage du Verre. Par Dr. H. Eperr. 
Traduit sur la deuxiéme edition et annoté par P. LuGot. 
Paris : Gauthier-Villars et Fils. ag) 3 francs. ] 

The British Mercantile Marine. By Epwarp_ Biack- 
morE. London: Charles Griffin and Co., Limited. 
[Price 3s. 6d. ] 

The Boston Machinist. By Water 8. FitzGrrap. 
Fourth Edition, revised, and enlarged. New York: 
John Wiley and Sons; London: Chapman and Hall, 
Limited. [Price 4s, 6d. net. ] 

Tales of an Engineer, being Facts and Fancies of Railway 
Life. By Kenpau Roy. London: T, Fisher Unwin ; 
Dublin: Sealy, Bryer, and Walker. 

Water and its Purification. By Samvet Rimear, D.Sc. 
(Lond.). With numerous Ilustrations and Tables. 
London: Crosby Leckwood and Son. 


NOTES. 
ConsuLaR AID. 

Tue failure of the Embabeh swing bridge, con- 
structed in Egypt by F-ench engineers, has an 
interest beyond that of a technical character. It 
appears that in one of the girders a crack was 
recently discovered, and a commission of English 
and French engineers, who seem to be working 
in harmony, are conducting inquiries into the extent 
of the defect. It has already been found that ‘‘the 
last bay on the western side of the river will require 
extensive repairs and strengthening, the bed level 
being very far removed from the horizontal.” It is 
said that the error was due to the French designers 
of the bridge, whilst another report states ‘‘ that 
economy, involving a dangerous reduction in 
strength, has been pushed to the extreme limit of 





safety.” The Egyptian Gazette, from which we take 
these details, remarks that had the bridge been 
constructed by English engineers, no such defects 
would have been likely to have manifested them- 
selves, because British designers of such structures 
are inclined to exaggerate precautions to insure 
strength and solidity, whilst the Frenchman seeks 
to reduce strength and weight in those parts 
where they do not appear essential, his attitude in 
this respect being that of every searcher after 
scientific truth. Whilst giving all credit to our 
contemporary for its magnaminity towards the 
engineers of a foreign country—an example which 
it would be well if the French journals of Egypt 
would attempt to follow, even at a remote distance 
—we may point out that in the present case strength 
and weight—and therefore expense—appear to have 
been reduced in parts where they are essential to 
safety. The question of English as against foreign 
structural work has been raised before, and we have 
had more than one communication on the subject. 
The complaint is that though Englishmen in charge 
of Egyptian works, and in the Government Depart- 
ments, are naturally anxious to see contracts 
awarded to British firms, they expeet our own con- 
tractors to work at competition prices. Moreover, 
the conditions laid down are of a highly stringent 
and arbitrary character. The English contractor 
dare not accept the sk, knowing that he will not 
get, as indeed he has no right to expect, any 
assistance from the English Consular Department 
in regard to the construction to be put on 
clauses. That would be perfectly fair if all 
were served alike; but the complaint is that the 
French, German, or Belgian contractor is on a 
very different footing. He may venture to cut 
down his factor of safety to vanishing point, and 
trust to good luck. If things go smoothly, he makes 
his profit ; but if the contract becomes onerous, he 
readily obtains the assistance of the consular ofticers 
of his Government, who put pressure on the 
Egyptian authorities, causing them to waive ob- 
jections. Such meddling on the part of accredited 
representatives of Governments is distinctly unfair, 
and though we do not look to our own representa- 
tives abroad to take part in such undignified pro- 
ceedings, English contractors have a right to ask 
Her Majesty’s Government to raise some protest at 
headquarters of other countries, or in some way 
bring moral force to bear in high quarters. 
Unfortunately, owing to the state of politics, too 
much deference is shown by English officials in 
Egypt to Continental susceptibility. No doubt it is 
unpleasant to have an unscrupulous and by no 
means disinterested foreign press seizing on every 
slightest pretext to bring scandalous accusations 
against British officials, but British officials should 
have the courage to do right, careless of what may 
be said, and not try to avoid unpleasant attacks by 
means of undue leniency towards those who can 
command the championship of shameless organs of 
the press. 


Tue Eastern Curna Ratitway. 


The statutes of the Eastern China Railway Com- 
pany have been approved by the Emperor of 
Russia and promulgated by the Senate, and come 
into force on February 16. No time is being lost 
in pushing on the preliminary surveys. A special 
commission, consisting of several Russian engineers, 
one French engineer, and some Chinese officials, is 
engaged on the work. M. Jugovitch has been 
appointed chief engineer, and he has undertaken 
that the line shall be completed within five years. 
He has arranged that the central offices of the 
Railway Works Administration shall be at Tsitsihar, 
as being midway on the line, and therefore in 
a convenient position. So far as appears on the 
surface, it seems that the line will be constructed 
with French capital by French engineers, under 
the control and with the guarantee of the Russian 
Government, but nominally will be a Chinese 
line, administered by China. The Russian in- 
fluence, however, will be so great as to make 
it practically a Russian line, and should occa- 
sion require, there can be little doubt that the 
Russians will seize all the advantages mentioned 
in the treaty, the terms of which they seemed 
so anxious to disclaim. By the terms of the agree- 
ment the company is bound to convey all the 
Russian trains which may be supplied at the 
Transbaikal or Ussuri termini, and they have 
to undertake that the speed shall not be less than 
on the Siberian Railways. It will receive and 





despatch with the utmost diligence telegrams for or 


from China, or for intermediate stations, if at any 
time the ordinary telegraph line be broken down. 
It undertakes that its rolling stock shall be up to 
the latest requirements, and it agrees to conform to 
any directions of the Russian Railway Administra- 
tion. In case the company should not have funds 
to carry out these directions, it may always apply 
to the Russian Minister of Finance for a subsidy, 
a provision which gives great power to the Rus- 
sian Government. The decision of the Minister 
of Finance in all disputes between the Russian 
and Chinese Railways will be final. Tolls and 
rates for telegrams are to be fixed by agreement 
with the Russian Minister of Finance for the whole 
period of 80 years, and are not to be altered with- 
out the consent of the Minister. The company 
shall convey free of cost the Russian mails and the 
Russian postal officials. In addition, the Chinese 
Government has granted the company the following 
advantages : No taxes shall be levied on passengers 
or goods in transit, on railway fares or telegrams. 
Chinese customs dues for imports and exports by 
the Russian frontier shall be one-third lower than 
in the case of seaborne goods. The company, fur- 
ther, is to have the privilege of importing its 
material and corn and other food supplies free of 
duty. Surely, between the paternal care of the 
Russian Government and the liberal concessions of 
the Chinese Government, the railway ought to be a 
success. The shareholders evidently think so, as 
the capital has been subscribed many times over. 
If Chinese corruption and bad management do 
not prove too much even for the external influences 
at work, we may look forward to the line being 
completed within the time stipulated, and its 
effects will soon be felt in the Far East. Our con- 
temporary the Financial News, writing on the 
subject recently, remarked that it does not seem as 
though English people quite realise what this East 
China Railway means. It will place Russian and 
French territory in direct communication, and open 
to French and Russian enterprise the whole of the 
densely populated area which it taps. French 
produce will pour into the country along the rail- 
way at preferential rates, which will, no doubt, vir- 
tually exclude both British and German goods. Of 
the strategical value of the line much might be 
said ; but it may suffice to indicate that, assuming 
the continuance of the Franco-Russian entente, it 
brings Russia, vid Annam, to the very frontier of 
Burmah. We hope, as we have said before, that 
the day is past for any opposition to the legitimate 
ambitions of Russia, but we would impress upon 
our diplomatic authorities the necessity for secur- 
ing, as far as possible, equal rights and opportunities 
to British manufacturers and merchants as com- 
pared with their foreign competitors, and it would 
be well if they directed special attention to the 
arrangements which are being made in connection 
with the Eastern Chinese Railway. 





TECHNICAL EDUCATION. 
To THE Epitor or ENGINEERING. 

Sir,—The correspondence now appearing in your 
columns under the heading ‘‘ Techni Sducation,” seems 
to be degenerating into a dispute as to which is the better 
engineer, the practical man or the theoretical man. 

In my humble opinion neither of them is an engi- 
neer. 

The practical man pure and simple is the mechanic ; the 
theoretical man is the professor who attempts to teach 
eeouns from his knowledge obtained from books 
aione, 

The engineer is the man who has learnt by actual prac- 
tice or observation as much as is possible in our short lives 
of the mechanical branch of the profession, and has also 
learnt to design and calculate the actions, stresses, &c., in 
machinery and general engineering work, and is able to 
advise, specify, and tender for the work under his charge. 
It is impossible for any man to become expert in all the 
various branches of engineering ; for instance, the artisan 
could not sibly learn to become efficient in turning, 
fitting machinery, patternmaking, moulding, boilermaking, 
smithing, carpentry, masonry, brass and copper work, 
&c., all of which trades are included in the profession of 
an engineer, and of which the engineer must have some 
knowledge if he is to be <wbows g in the positiori of a 
consulting engineer, proprietor of works, manager, or 
draughtsman. 

The practical man is in his right place as mechanic or 
foreman, but practical knowledge alone is not sufficient 
to make a man an engineer. 

Yours truly, 


January 30, 1897. TECHNIC, 





To THE EpIToR OF ENGINEERING. 
Str,—Whilst apologising for taking up more space in 
your paper, I can hardly refrain from making some 
remarks in answer to ‘‘ Doubtful ” and “‘ Assiduitate non 
Desidia,” and I would fain hope that you will extend to 





me the same generous treatment that you have accorded 











Fes. 5, 1897. | 
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other readers of ENGINEERING. I need only mention the 
names of a few things which took a long time to filter 
through the ranks of practical men, such as the econo- 
mical advantages of compound-expansion engines over 
simple-expansion engines; the condenser, and when 
economical ; injectors versus steam pumps ; steam jackets, 
when and where to use them. I think that I have heard 
of firms who still jacket high-speed engines, making 300 
to 400 revolutions per minute, and so on, almost ad lib. 

In the second letter, the writer assures me that he is 
not a ‘‘practical man.” He need not do so: it is quite 
superfluous. 

When the practical man begins to attend classes—i.c., 
technical classes, then he also becomes a technically 
trained man, and on a par with the college student ; and 
of the two I would wh! 23 that man who had given up his 
whole time to the study of each branch separately. 

If the practical man be quite capable of ee with 
German—that is, foreign—competition, then why has he 
not done so when the field was occupied solely by him? 

Lastly, I hope to call myself a practical as well as a 
scientific or technical man; if not yet, it will not be 
long before I shall have every reason to do so. 

Believe me, Sir, yours truly, 
Sus Rosa. 





To THE Epitor oF ENGINEERING. | 

Str,—I inclose an extract from the Proceedings of the 
North-West Railway Club meeting at Minneapolis, 
Minnesota, November, 1896. Having noticed the many 
expressions of works’ managers advocating the practical 
side of education in English technical schools, it may be 
of interest to your readers to learn what is doing at one 
American school, the University of Minnesota. This is a 
free institution, supported by taxation as a part of the 
public school system of the State, having the departments 
of literature, science, law, medicine, pharmacy, dentistry, 
agriculture, mechanic arts, and engineering, aggregating 
200 instructors and 2600 students. 

Professor H. Wade Hibbard, the author of the paper 
referred to above, is a consulting mechanical engineer of 
varied and responsible experience, now in charge of the 
theory and practice of locomotive engineering at the 
University. In preparation for this specialty, after 
graduation from Brown University, he spent three years 
in the shops of the Rhode Island Locomotive Works. 
After a technical course at Cornell University, he had 
experience in designing and testing for three years under 
the mechanical engineer of the Pennsylvania Railroad. 
During this time one summer was spent under. <= 
Europe, studying foreign locomotive engineering. The 
chief of motive power referred in the highest terms to his 
work as an engineer. , 

He then became chief draughtsman of the Lehigh 
Valley Railway system, performing the duties of mecha- 
nical engineer in locomotive and car designing, shop 
machinery, and other general railway work advisory to 
the superintendent of motive power. The  eight-wheel 
and ten-wheel locomotives and tenders designed during 
this time have been fully illustrated and very favourably 
commented upon by the railway press. Professor Hib- 
bard is a full member of the American Society of Mecha- 
nical Engineers and of the American Railway Master 
Mechanics’ Association, being now chairman of the com- 
mittee upon locomotive grates. 

Yours truly, 

January 15, 1897. AMERICAN. 
The Teaching of Railway Mechanical 
Engineering. 

By Professor H. WapdE HiBBarpD. 

If the writer of this paper had been called upon to pre- 
pare some thoughts upon the above subject a few years 
ago, they ine have been solely from the standpoint of 
the railroad man and what had not been done for us in 
the schools. At that time it was not considered necessary 
to make any provision in technical school courses for 
giving expert instruction as preparation for railway 
mechanical engineering. Mies ; 

With our multiplied universities, whether heavily 
endowed or under generous state support, railway men 
wondered that this age of specialising had not undertaken 
plans especially suited to the peculiar needs of his service. 
Perhaps no one felt the lack so much as the young engi- 
neer himself who had graduated, full of enthusiasm, to 
become a railroad man. He beheld men in other branches 
of engineering quite commonly taking the higher positions 
soon after leaving the professional school. On the con- 
trary, the railroads having the greatest experience with 
technical graduates, imposed upon them four years of 
routine special apprenticeship before admission, even to 
to the lowest grade of promotion. Better instruction for 
those * ggreeces to follow this line was undoubtedly 
needed. 

In our colleges of engineering there exist already the 
chairs of structural engineering, though it is considered a 
branch of civil engineering, as also the department of 
electrical engineering, thou h this may be four-fifths 
mechanical engineering. ese special branches have 
their own iaveteed problems, and it has been well recog- 
nised that they need the attention of specialists among 
the college instructors. The railway mechanical engineer 
also has his own difficulties to surmount in the design, 
construction, operation, and maintenance of locomotives 
and of cars, with his many other and varied lines of duty 
in the railway service. - The locomotive is boiler plant, 
carriage and double engine combined to give a thousand 
horse-power within the most contracted limits, the weight 
a minimum with sufficient strength for safety and dura- 
bility, designed to run under the most adverse concomi- 
tants of instability, uneven track, dust, weather, forcing, 
and rough usage. ees 

There may be adduced several reasons for the slighting 





of railway mechanical engineering, aside from the ever- 
present want of funds for voetiel and new departments. 
Graduates have gone more largely into other lines. The 
schools in their management have been influenced by, 
even largely made up of, these graduates returned. 
Experimental laboratory engines, large and small, are, 
with one notable exception, exclusively of the stationary 
type, and their behaviour has been most minutely studied 
by stationary specialists. Students have naturally gravi- 


tated, therefore, into lines with which they were most | roo 


familiar. They have not been even slightly familiar with 
the complex requirements of railway work. Motive 
power departments were not generally open to such men, 
while practical shop and an knowledge of locomotives 
seemed of more worth than theoretical ignorance. The 
steam engineering training of our technical schools has 
thus been almost altogether for the stationary engine, 
although the census of 1890 is said to show that the horse- 
power of our American locomotives may be rated at 
10 million as against the four million developed in all the 
stationary steam power plants. 

It is also not at all difficult to obtain a professor of 


steam engineering who, a technical graduate, has risen to 
be in responsible charge of work. any such successful 


teachers might be mentioned. It is needless to say that a 
professor of locomotive engineering should have been a 
technical graduate with extended and official railway ex- 

rience. As noted before, technical railroad men are 
ew in the first place, and the pleasures and rewards of 
pean railway engineering are so great that it has 

n rare that one has made the change to the quieter life 
of the university. 

American locomotive practice has been pre-eminently 
commercial along the lines of the larger economies, as 
illustrated by the enormous loading of our locomotives. 
Practical railroad men have made these large savings, and 
in the newness and vast expansion of American railroad 
business the general managers have not until recently felt 
the need of the smaller economies, large though the aggre- 
gate might be, which the educated engineer alone could 
introduce. 

In considering the place of railway mechanical engi- 
neering as 2 technical school study, the question of time 
is at once confronted. The fundamental studies of the 
four years must not be neglected, which form the founda- 
tion necessary for whatever special engineering structure 
may afterwards be erected. A man who is given sufficient 
shop work to make him, not an expert mechanic, but 
familiar with shop processes and whet can be accom- 
plished by the moulder, at the forge, and in the machine- 


»}shop; and who has been thoroughly drilled in mathe- 


matics as a tool, practical physics, engineering chemistry, 
modern technical languages, drawing, the principles of 
the sciences of machine design and of the action of steam 
and other motive powers—a man thus thoroughly grounde 
is more truly upon the road to success than one who lacks 
in this training, and has had extensive instruction in the 
details of the profession he is going to follow. 

It is, however, not necessary to omit these requirements. 
During the senior year much can be accomplished by 
using the time allotted to electives to the Journal Club, 
to designing and drawing, to work in testing and to the 

duation thesis. This is the plan which, inaugurated 

y the writer a year ago in the Caleccte of Minnesota, 

has proved entirely satisfactory. To fill out the elective 

a course of daily lectures is given throughout the year 
upon the following lines, quoting from the catalogue ; 

Past and future development of the locomotive. 

Materials of construction. Motive power specifications 
and standards. 

Locomotive and train resistance. The track from 
motive-power point of view. 

The locomotive boiler: Types, proportions, details, ac- 
cessories and attachments, grates and heating surfaces, 
lagging, fuels, smoke prevention, water circulation, test- 
ing. effect of temperature upon metals, shop work. 

he locomotive engine: Details, piston speed, recipro- 
cating parts, bearing surfaces, link and valve motions, 
steam distribution, heat insulation. 

The locomotive as a carriage: Limitations, frames, 
spring and equalising rigging, journals, engine trucks and 
wheels, drivers and their counterbalancing, brakes, steam 
heat, cab. 

The tender: Tank and attachments, wood and iron 
frames, built up and solid trucks. 

motive management : Engine loads, coal premiums, 
crew systems, expert instructions. Wear limits and 
repairs. Lubrication. Performance sheets. 

Compound locomotives: Systems and types, conditions 
for economy, cost of building and repairs. 

European locomotive ay ence and conditions of 
competition with American locomotives. 

The domain and outlook for electric traction. The 
involved problems from electrical, railway, and business 
standpoints. : 

Drawing-room practice : Preparation, management, and 
classification of work, preservation of records, relations 
with the shops. 

The shops: Their arrangement, tools, cost, and sub- 
division of power, labour paying, apprentices, reduction 
of costs and wastes. 

The railway test-room and test department : Inspection 
and purchase of supplies, service tests of equipment. 
Relations of general store-house. 

The railway mechanical engineer and superintendent of 
motive power, their qualifications and duties. 

In these lectures the students are constantly being re- 
quired to read articles in the railroad papers, the Pro- 
ceedings of the Master Mechanics’ fia: Master Car 
Buiders’ Associations, and of the American Society of 
Mechanical Engineers, complete files of which are always 
open to the men for free access. The literature of the 





railway clubs is, of course, found extremely valuable as 


recording the results of the most recent practice. The 
library of railway blue prints is consulted in illustration 
of bot t progress and the present ‘“‘state of the art.” 
This colisotions, dating from 1867, and now numbering 
nearly 1500, is being frequently enriched by large addi- 
tions from the leading railroads and locomotive builders 
of the country, 85 drawings having just come from the 
Pennsylvania and West Shore roads. Visits to shops and 
locomotive roundhouses emphasise the facts of the lecture- 


m. 

The Journal Club meets weekly for discussion of the 
technical newspapers. Each member is allotted one 
weekly, and if possible also one monthly, which he reads 
with care and reports to the club whatever of their con- 
tents he judges of sufficient value. As an example of the 
methods, a particular case may be taken. One paper has 
an article upon the uses and costs of poeinreradl py. in a 
railroad shop. A preliminary discussion by the club 
makes it evident to the instructor that a more extensive 
reading up upon the subject is needed by the members 
before it can be profitably discussed, and it is put over 
one week to permit this. Each member fills out a blank 
slip relating to each important item presented to the 
club, and it is placed in its proper alphabetical order in 
his private “card index” of technical information and 


references. : 
os and drawing is, of course, intended to teach 
the general principles involved in such work. Some 


special design, different for each student, so that more 
may be gained by the class, as a whole, is taken up and 
carried through to its completion ; such methods, with 
= modifications fur purposes of teaching, being fol- 
owed as have been found successful by the writer in 
commercial drafting room management. There are, per- 
haps, no problems involving such a variety of outlook 
pst to as those relating to railway design, and if 
a senior develops a taste that way he may choose such a 
problem. It is the constant endeavour to keep the de- 
signer thoroughly in touch with the best railway work, 
having always in sight the limitations to strictly theo- 
retical design which railway experience has found finan- 
cially and practically to exist. Among the designs have 
been a locomotive boiler for lignite, connecting-rods, 
crosshead, steam riveter, boiler suitable for car shop, 
equaliser and spring rigging, hydraulic shop or yard crane, 
and engine truck with brakes. 

In locomotive testing valuable experience was gained 
for the students in locomotive engineering the past year 
by road tests of five locomotives upon one of the lines 
leading out from the Twin Cities. These tests included 
the use of a dynamometer car, following completely the 
Master Mechanics’ Association standard directions. 
Locomotive road tests are by far more difficult to conduct 
than stationary engine and boiler tests in the obtaining of 
trustworthy results. It is, therefore, not in any sense a 
loss if those students engage in them who do not even- 
tually follow railway work. 

In valve gears the latter part is devoted to the Stephen- 
son shifting link motion as ordinarily found on locomo- 
tives, marine engines, and reversing stationary engines. 
It is first analysed geometrically by the excellent Bilgram 
diagram, giving a close approximation to the desired 
result in steam distribution, and is then designed practic- 
ally in all its parts by a full-sized model largely after the 
Auchincloss method. 

There has thus been described what is now being done 
in the State University without making any radical 
change in general foundation studies. As the demand 
increases for technical men in the railway service, the 
number of men desiring to study railway mechanical engi- 
neering will increase, and some modifications in the fourth- 
year course may be indicated in other ways. For instance, 
the work in valve gears and valve design might omit many 
types of high-speed stationary design and then treat that 
most important part of the locomotive exhaustively. 
Thermodynamics would treat the locomotive much more 
thoroughly. Windmills and water motors would be 
omitted, and gas engines but. briefly examined. 
Problems in design could in lectures be related solely to 
railway work. The electrical laboratory would give 
manipulations and tests of electric railway appliances 
solely. The senior year in locomotive engineering would 
then be made to take a place similar to the senior year in 
electrical engineering at Cornell University. 

It is, of course, apparent that the preceding scheme for 
locomotive engineering cannot expected to give the 
thorough teaching which the addition of a graduate 

ear in railway mechanical engineering would permit. 

he latter would deal with the subject much more 
extensively as well as intensively, and would permit 
the study of more of the problems that the railway 
mechanical engineers and superintendents of motive 
power are called upon to settle. Some of these 
may be mentioned in a general way. It may be 
necessary to change to compound locomotives, and it 
must be decided which of the 25 types is best for the 
road. The department must be familiar with steel manu- 
facture, particularly of boiler, axle, tyre and rod steels, as 
also the adaptation of steel and malleable iron castings 
and pressed steel to latest car and locomotive design. 
Stationary boiler design, chimney work, standardising of 
equipment, selection of new equipment, frequent visits 
of inspection to the shops of the road or of other roads 
car shops or locomotive works, these hint at the vari 
duties and responsibilities. In shop management modern 
methods of arrangement and equipment must be under- 
stood and practised ; electric, pneumatic, and hydraulic 
appliances used, each as most suitable ; and the economics 
a abour must be studied. Electricity is recognised as a 
motive power and competitor to be absorbed, and on short 
lines where nger traffic is fast and frequent, with 
light trains and the line to itself, it will probably be neces- 





sary in the near future to have plans y for its adoption, 
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The general consensus of expert electrical and railway 
opinion is that for long distances or infrequent trains its 
sossible adoption is very remote. The present efficient 
onan Ta is capable of greater speed than the _— is 
willing to pay for, than the signal system could safely 
permit, or more profitable traffic make way for. The cost 
of installation is a commercial hindrance, and even if in- 
stalled the low efficiency of intermittent and long distance 
operation, with interest on investments in costly power 
stations and large conductors, would give no saving over 
the present steam traction. 

Turning to the plan for a graduate year, the arrange- 
ment of courses is made independent of the senior year, 
and would be suitable for a university attracting many 

raduate students from other institutions. The hours are 
credit hours per week, designing and testing requiring 
two hours’ work for each credit hour. 


First Second Third 
Term. Term. Term. 
Locomotive lectures oo GS 5 5 
ss designing... 5) 5 5 
Testing we a bee 3 1 3 
General railway mechanical 
engineering lectures 2 2 2 
Seminary work, railway 
journals and thesis 2 2 5 
Car lectures and designing 2 4 0 
Elective, subject to ap- 
proval, but preferably 
electrical engineering ... 3 3 2 
22 22 22 


Let it be granted and thoroughly understood in closing, 
that no school can expect to have its graduates enter at 
once into positions of responsibility without an interval 
in a railway’s employ after graduation, during which the 
student becomes acquainted with the men, methods, 
standards, and management of the road by work in its 
shops, drafting-room, test department, firing and 
running locomotives, and under-foremanships. It is, how- 
ever, expected that this railway ‘‘special apprenticeship” 
may profitably be reduced to two years even, in propor- 
tion as the specialised instruction outlined in this paper 
is successfully given. Railway managers will womens | 
find it to be to their interest to use the educated skill 
of these young men thus sooner for positions of authority. 

[ have in the preceding paper referred solely to tech- 
nical studies that are apparently the most a I 
feel that as an educator in the University of this great 
State, I should be unmindful of my —~ if I were to 
forget our aim to produce a symmetrical character in the 
young men coming under our influence. It is to be hoped 
that the man who has spent four years in the mechanical 
department of the University of Minnesota is something 
more than a mere engineer. There is registered a dis- 
tinct failure if he becomes not more able to persuade his 
superior officers of the wisdom of his plans, better 
equipped for mastery over other minds and for managing 
men, higher socially because of his education, better fitted 
to meet the intellectual leaders of other professions, more 
in touch with all the broadening activities and interests 
of the larger world around him, in sympathy with efforts 
to uplift humanity, a better citizen and a better Christian. 





SECOND-CLASS CARRIAGES. 
To THE Eprror OF ENGINEERING. 

Sir, -— As regards ‘‘Ishmael’s” letter, and also the 
rumour that next June you are to be run directly from the 
north of England to Dover, I quite feel that greater com- 
forts for second and third class passengers would foster a 
paying source of trade and lead to the construction of 
deeper harbours and entrances to harbours, and to ex- 
ioniad breakwaters. But it is the French who tax Calais 
and Boulogne travellers heavily and do precious little in 
return for them. It is all very well to construct a fine 
harbour at Calais, but it is money misspent, if you don’t 
take the trouble to dredge a deep approach, which could 
be perfectly well done. 

Again, the third-class cars on the London, Chatham, 
and Dover Railway to Dover are wretched wooden things, 
and a more generous treatment in the expensive mail 
trains of that company would end by bringing in money. 

Yours truly, 


Penge, January 30, 1897. CHARLES CLINTON. 





To THE Eprror or ENGINEERING. 
Srr,—Your correspondents may be interested to know 
that the second-class carriages used on the Great Northern 
main line trains, previous to the withdrawal of such 
coaches, a few years back, were constructed in the manner 


suggested. 

They had seating accommodation for four each side, 
with elbow rests under the quarter-lights, and an arm in 
the centre of the seat, which could be turned up if neces- 
sary, a recess being made for the purpose in the back 
padding. In several other respects the Great Northern 
main line second-class carriages were distinctly superior 
to “seconds” on other lines, which frequently are but 
select “‘ thirds.” Yours, &c., 

G, A. SEKON. 

8, Dickenson-road, Crouch Hill, N., February 1, 1897. 

To THE Eprtor or ENGINEERING. . 

Sir,—I am glad to see your columns open to discus- 
sion on this ction. ; 

With regard to Mr. Clinton’s letter, it is quite true 
that the South-Western is the first to make a general rule 
of “four a side” by means of a head rest; but the 


Brighton Company for the last two years at least have 
fitted all their new seconds with an arm rest in the middle 
of each seat. This was also the standard type of seconds 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant*Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and Il. in all other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 


The price of quicksilver is 








that class was abolished. Some of them are still, or were 
until lately, retained as thirds. The West Coast a few 
years ago built some seconds with a head rest and arm 
rest in the middle of each seat ; these also are now thirds. 
Judging by the recent reports of railway meetings, the 
reduced second-class fares now adopted on the lines to the 
west and south have induced passengers to see the exist- 
ing advantages of a fair amount of padded corner, a mat 
on the floor, more room, &c. If, in addition, Mr. Clin- 
ton’s suggestion as to a head rest be adopted universally 
on these lines, it will; I think, please the railway com- 
panies as well as their passengers. 
It is, I fear, impossible to reinstate second class on the 
northern lines where it has already been abandoned. I 
do not think ‘‘Ishmael’s” suggestion as to a fourth class 
will meet the difficulty, for in time the fourth-class pas- 
senger, like his third-class predecessor, would demand and 
get more and more accommodation, until at last the so- 
called third class would have to meet the same fate as the 
discarded second of to-day. 
The question of thraugh traffic between the midlands 
and the south has been already grappled with by the 
Great Western and South-Eastern. Next summer there 
will be through first, second, and third class communica- 
tion between Birmingham and the south-east coast vid 
ing, in connection with the afternoon service to 
Paris. IT am, yours, &c., 





for many years on the Great Northern main line, until 


W. W. Leca, 








SHORT - STROKE ENGINES. 
To THE Eprror oF ENGINEERING. 

Sir,—As sole makers of the Westinghouse engine in 
this country in its double-acting form, we wish to point to 
what is probably a clerical error in Mr. Raworth’s interest- 
ing paper on short-stroke steam engines published in your 
last issue, and we refer to the amount of loss through port 
friction as given for this engine in comparison with his 
own and another. The amount is obviously incorrect, 
and we see no reason why it should be more than in the 
‘‘Universal ” engine, beyond the fact that for construc- 
tional reasons it may pay to sacrifice a little in this direc- 
tion in order to obtain a smalier, and, therefore, lighter 
valve. Before a comparison of this kind can be satisfac- 
torily made, some particulars as to speed, &c., ought to 
be furnished. 

_ We notice that he publishes a Table of steam consump- 
tions of the Westinghouse engine only, and though the 
results are, we should think, enough to satisfy most people, 
they should be supplemented with information as to the 
condition of the trial before they can be of much value. 

We hope to be able ourselves, before very long, to give 
such information on engines made by ourselves, and to 
show, if possible, even a higher economy than that given 
in the Table. Yours faithfully, 

: Browett, LINDLEY, AND Co., Limited. 

Patricroft, near Manchester, February 3, 1897. 
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Tue trolley illustrated was designed and patented | light railways. 


in 1886 by Mr. Gerard C. Meynell, for the purpose of 
conveying carts or drays, laden or unladen, over a 
narrow-gauge line without transhipment of the load, 
and without even unyoking the horse or horses. The 
important feature of the design is that the carts can 
be drawn by horse power loaded or empty from any 
place, and so that it may be lifted and carried upon 
and by the trolley at any point on the narrow-gauge 
line without shifting the load. 

The trolley consists of a frame mounted on wheels, 
the whole being sufficiently narrow for the cart wheels 


to pass on either side, and sufficiently low to clear the | 


cart axle-tree. A swivelling bolster C, pivoted in 
the main frame B, carries two lifting screws, which 
are geared together as shown, and actuated by bevel 
gearing from a horizontal shaft passing fore and aft 
the trolley, to either end of which the winch handle 
can be fixed. The upper ends of the lifting, or jack, 
screws carry a cap or bolster, on which the axle- 
tree rests, and this is firmly clamped to the bolster by 
the clamping screws A. e cart is raised by the 
lifting or cael screws until the wheels are clear of the 
ground. It then rests wholly upon the trolley, which, 
with the cart upon it, travels along the line in the 
usual way. When it is desired that the cart, with 
its load, shall leave its trolley at any desired point of 
the line, the wheels are again lowered on to the 
ground by reversing the lifting or jack screws. The 
cart can then be drawn backwards or forwards free 
from the trolley. The design also enables the cart to 
lift the trolley off the rails by continuing the lowering 
movement. “fn lowering the cart, if the clamping 
screws A are kept screwed up, a continuation of the 
lowering motion after the cart wheels are on the 
ground, results in raising the trolley off the rails. 
Thus the cart then carries the trolley, and may be 
drawn off the line, so that other trolleys or vehicles can 
pass each other on a single line almost as readily as on 
an ordinary roadway. For conveying a four-wheeled 
dray or wagon, two trolleys are employed, one for 
each axle-tree. The arrangement is proposed to re- 


move to a great extent the transhipment difficulty, 
which is one important obstacle to the usefulness of | 











The trolley was made by Messrs. 
Scriven and Co., of Leeds. 





INDUSTRIAL NOTES. 

THE question of the Penrhyn quarries came before 
the House of Commons upon a motion for adjournment 
on the first day of the session open for such a motion, 
namely, at the conclusion of the debate upon the Ad- 
dress. The motion for adjournment was supported by 
the whole of the members present on one side of the 
House, thus giving the debate an appearance of a 
party move, when it should rather have been non- 
political. It was noticed that Lord Penrhyn was 


|in the Peers’ gallery listening to the debate, and 


evincing deep interest therein. The motion was 
made, and the debate was opened by a Welsh 
member, and it was seconded by another Welsh 
member, after which Mr. D. Pennant replied on be- 
half of Lord Penrhyn. Perhaps no case was ever 
put before the House in better taste and form than 
this question was put by the three members who first 
addressed the House. Mr. Douglas Tennant, as repre- 
senting Lord Penrhyn, stated the facts, from the 
standpoint of the owner of the quarries, in a clear and 
honourable manner, without the slightest indication of 
rancour calculated to irritate opponents, or to embitter 
the dispute. As to the manner of the mover of the 
motion, it appears that Lord Penrhyn was so im- 
pressed by his fairness that his lordship is said to have 


| expressed his willingness to leave the matter of arrang- 


ing for conciliation in his hands. That is the state- 
ment made by those who appear to be acquainted 
with the facts of the case. Be that as it may, the de- 
bate so far was altogether free from bitterness, or the 
strife of mere party warfare. Subsequently it drifted 
into more or less of questions of a political party 
character, past and present, which keen politicians 
love so much to engage in, whatever the nature of the 
subject before the House. To some extent this aspect 
was again changed by an attack upon Sir Courtenay 
Boyle, who is the representative of the Board of 
Trade as regards the Conciliation (Labour Disputes) 
Act of last session. Mr. Ritchie, as President of the 








Board of Trade, undertook the whole responsibility of 
the action taken by Sir Courtenay Boyle. The debate 
was prolonged for several hours, but very little light 
was thrown upon the matters in dispute beyond what 
was said by the early speakers. 

The debate turned to a great extent upon two 
matters : (1) The right of combination, and (2) the 
operation of the Conciliation Act of 1896. With re- 
spect to the right of combination, that was practically 
settled in 1824-5 by the repeal of the ‘* Combination 
Laws.” Whatever doubts may still have existed in 
that respect were set at rest by the Trade Union Act, 
1871, and later by the Labour Laws, 1875. From an 
economical standpoint the matter was decided much 
earlier by Adam Smith in his ‘‘ Wealth of Nations.” 
Lord Penrhyn’s spokesman in the House stated that 
his lordship did not object to combination, but he ob- 
jected to its form and its methods. This, indeed, is 
the rock _ which a split usually take place. But it 
is not really necessary to go into all the details of the 
dispute upon the points raised, for the Conciliation 
Act was meant to deal with such. It is very 
probable that the result of the debate in the House 
of Commons will be that the matter will now be 
referred, and be settled. But it may have a wider 
scope and influence; it, may pave the way for a 
smooth working of the Act of 1896, and so enable the 
Board of Trade to put the Act into operation more 
readily in other cases. If the disastrous dispute at 
the Penrhyn quarries eventuate in a better understand- 
ing of the on of peaceful conciliation, the result 
will be beneficial in the future. 





The Ironworkers’ Journal for February contains a 
report of a very curious question which came before 
the last sub-committee meeting of the Midland Wages 
Board, namely, the definition of steel for wages pur- 

es. The dispute arose at the works of Messrs. 
Lysaght, Limited, the question being whether a par- 
ticular method of dealing with steel sheet shearings 
converted the material into iron or steel. The em- 
ployers contend that the result was iron, the operatives 
that it was steel. The matter had been before the 
board on November 24, and before the standing com- 
mittee on November 30 of last year. The matter now 
came up for decision, specimens of bars from steel and 
iron scraps being poten before the committee. The 
decision was ‘‘That bars made from steel shearings 
and steel scrap are, in fact, scrap bars, and have been 
so considered and used for years past.” The conten- 
tion of the men was that the bars took a longer time 
to roll, and that they could not get out the same quan- 
tity as with solid bars. But the question is now set 
at rest by the action of the board. The Iron and 
Steel Workers’ Association are purposing to increase 
their contributions and benefits. the latter refer to 
sick pay and for accidents. The matter has been voted 
upon, but the result is not deemed quite satisfactory, 
by reason of some misapprehension, and the subject 
will be referred to the general council, and again be 
submitted to the members. The results of the ascer- 
tainments of the average selling prices of iron and steel 
as the basis of wages for the first 10 months of 1896 
are given in the report, and they show that the price 
in January and February was 4/. 15s. 8d.; at the end of 
October, 4/. 17s. 8d., or a gradual rise of 2s. per ton. 
After that prices rose still higher, and have so con- 
tinued. The report states that there are now 32 more 
sheet mills in operation than there were at the same 

eriod of last years the increase being partly in South 
Staffordshire, but mostly in South Wales, where many 
of the tinplate works have been converted into sheet- 
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iron mills, The association has been busy strengthen- 
ing the organisation, particularly in the Midlands, in 
parts of Lancashire, and of Yorkshire. It is now 
strongly felt that the success of the two boards of con- 
ciliation and arbitration depends, to a great extent, 
upon the completeness of organisation, for the men 
are more amenable to discipline, and less ready to fly 
off at the beck and call of a few discontented men. 





It was pointed out in ‘‘ Industrial Notes,” when the 
Truck Act was passed, thatit did what had not been 
done by any Truck Act before—practically legalise 
fines. The Great Eastern Railway Company have 
posted a copy of a circular supposed to be based 
upon the Act, in all the signal cabins and workshops 
ot Stratford, imposing fines ‘‘in accordance with the 
Truck Act, 1896.” The circular in question is com- 
posed of six paragraphs, the fines in which vary from 5s. 
to 20s., according to the gravity of the alleged offence, 
which fines are to be deducted from the wages of the 
men. Absence from duty, arriving late on duty, leaving 
duty before proper time, &c., is subject to a penalty 
or fine of 5s. ; also for insubordination, non-observance 
of lawful orders, abusive language, or incivility, &c., 
the fine is 5s. For negligence or misconduct causing 
delay or injury, 10s. For negligence or misconduct 
causing danger to life the fine is 20s. It may be that 
some mode of enforcing discipline is necessary in a 
large concern, and especially in a great concern like a 
railway, where there is so much risk to property and 
life. But the State has set itself against deduc- 
tions from wages, as it does against stoppages, which 
in law are declared not to be payments. A Bill is 
announced for amending the Act of last session ; it is 
to be hoped that the measure will grapple with the 
whole question in such a way as not to increase liti- 
gation or cause further friction. It does not appear 
that any great need of legalised fines was proven to 
require a step backward in legislation as regards 
truck, deductions from or stoppages of wages. If 
so, the evidence ought to be forthcoming. In the 
interest of all concerned, we ought not to increase 
labour difficulties by legislation. They are numerous 
enough already, and there is a tendency to decrease 
them on the part of the public and of the parties 
chiefly affected. 





The condition of the engineering trades and kindred 
industries throughout Lancashire remains practically 
without change as regards the activity generally, and 
the prospects for the future. If any change can be 
reported it is of a favourable character, for as we are 
now well into the new year it is somewhat easier to 
estimate what the immediate prospects are. The 
exceptional activity reported of late is fully maintained 
in all branches, with the exception of some sections of 
the cotton machine making industry. Machine tool 
makers have mostly sufficient orders on hand to carry 
them well over the year, quite apart from any new 
work which may turn up to supply the place of the 
orders as they run out. Stationary engine builders 
are exceedingly busy, and also the locomotive 
builders ; in the latter branch important orders have 
been coming forward of late, and there is a prospect of 
a considerable weight of new work being given out by 
the railway companies. Boilermakers are well engaged, 
but they A not appear to be so pressed with work as 
other branches. In all branches of general engineering 
work there is abundance of employment, so that on 
the whole there is great activity, and the outlook all 
along the line is exceedingly good. Fortunately there 
are no serious disturbing elements in the shape of 
serious labour disputes, nor is there any appearance of 
disputes of a serious character pending in any district. 
The only impediment to employment so far has been 
the weather, which in some places has temporarily 
interfered with work, but only for a short time. The 
iron trade has been somewhat stirred by the down- 
ward tendency in warrants, but in Lancashire there 
has been a firm strong tone notwithstanding. Buyers 
have not been quite so eager about giving out orders, 
but business comes forward steadily, and local makers 
are in no way affected by the lower a ruling for 
speculative brands of iron. Finished iron is firm at 
recent rates, with premiums in many cases for outside 
delivery, and for forward delivery. In the steel trade 
hematites are firm, and generally all good foundry 
qualities. Steel billets, .owever, have been rather 
low in price. For all local brands the current prices 
have been firm. Thus at the close of the first month 
in 1897 trade is good in all branches of the iron and 
steel and all branches of the engineering and kindred 
trades. 

In the Wolverhampton district trade maintains its 
yosition both as regards activity and prices. The 
1igher quotations of the past fortnight have been 
upheld in crude and finished material of nearly all 
kinds. Producers of pig iron have, in most cases, 
accepted contracts for the full yield of their furnaces 
for the next three or four months, so that they are 
able to command their own prices for all contracts 





that may be offering. Best Staffordshire cold-blast 
foundry iron and hot-air forge pigs command high 
prices. In the finished branches there is a well sus- 
tained demand for home consumption, and there is no 
lack of orders for abroad, especially for bars, gal- 
vanised iron hoops, thin sheets, and strip. Some good 
orders have been secured for marked bars of ordinary 
quality, and large orders are in hand for boiler-plates 
and tank-plates. The demand for unmarked bars has 
had the effect of a further upward tendency in prices. 
It appears that steel is not quite in such active 
demand, but it is firm at recent rates. All branches 
of engineering, and the constructive branches, such as 
bridge and girder construction, boiler-making, tank- 
making, gasholder erection, and ironfounders are well 
employed, and so also are nearly all branches of the 
hardware trades. There appears to be no indication 
whatever of any falling off in any department of trade, 
either as regards the production or the use of iron and 
steel in all its multifarious appliances. Nor are there 
any serious labour disputes to mar the prospects—all 
goes merrily at present. 





In the Birmingham district most branches of the 
iron trade are in a healthy and active condition, 
except the sheet, which is in a very unsatisfactory 
state, and tends to check the otherwise cheering 
prospects in the iron and steel industries. Makers of 
most qualities are well booked for the current quarter, 
so that prices are atleast firm. All the engineering and 
kindred trades are busy, as are also the general run of 
the hardware branches of trade. The cycle trade con- 
tinues active, and there seems to be no end to its 
development. There is also a hope that the motor 
car industry will develop into a great and flourishing 
business at no distant date, though for the present it 
is lagging. Most of the lighter industries are busy, 
although some of the seasonal branches have resumed 
a quieter phase. 





The engineers of the Clydebank Shipbuilding Yard 
suddenly left work in a body on Tharedey in last week 
on the grounds, as they allege, that the caulkers are 
performing work which formerly belonged to the engi- 
neers. These disputes as tothe demarcation of work 
are becoming very frequent, and cannot but be dis- 
astrous. They are disputes between union and union, 
in which the funds are wasted, while the employers 
find that the work in progress is stopped. Surely 
some mode of dealing with such cases can be devised 
by the unions, or they can put in force the Conciliation 
Act of last session to settle all such disputes. 





The wages question on the north-east coast seems 
not to be settled. The shipwrights asked for an ad- 
vance of 2s. 6d. per week, and a conference was held 
to consider the matter. The employers offered 1s. per 
week advance, which the men refused, and the con- 
ference broke up without any settlement. It appears 
also that the strike of the workers on the Tyne and 
the Tees for 10 per cent. advance was not settled, for 
the offer of 1s. on the Tees and 6d. on the Tyne was 
refused. 

Application was made last Monday to the employers 
on the Tyne, Wear, Tees, and the Hartlepools by the 
representatives of the Amalgamated Society of Engi- 
neers for an advance in wages of 2s. 6d. per week on 
time rates, and also 10 per cent. advance in piece 

rices. The vexed question of overtime which has 
ante threatened to bring about a crisis has also 
come to the front, and, it is feared, may cause some 
trouble. The men ask that, in computation of the 
payment for overtime each day shall stand by itself, 
and that 164 hours shall be paid for nightwork, instead 
of only 144 hours as at present. The demands are 
based on the ground of good trade and on the fact that 
labour is in request. Something like 20,000 men are 
affected throughout the district. 





The North-Eastern Railway Company have made 
certain concessions to some of their men. The hours of 
shunters in the passenger department are to be reduced 
to 8, 10, or 12 per day, according to the traffic. In 
the case of the 10 and 12 hour men meal times are to 
be allowed. The wages of certain guards are to be 
raised, and overtime to be paid. Ordinary platform 
porters do not come within the category of those 
affected. The general secretary of the Amalgamated 
Railway Servants’ Union states that the concessions do 
not meet the case of the men, so that no settlement 
seems to have been arrived at. 





The London Labour Conciliation Board have been 
successful in bringing about a settlement of the dispute 
at Messrs. Hitchcock, Williams, and Co., of St. Paul’s 
Churchyard, and the United Tailors and Mantle Makers’ 
Association. The dispute was rather exceptional, both 
as regards the firm and the class of workers, and the 
fact that the Conciliation Board, in connection with the 
London Chamber of Commerce, have settled it satis- 
factorily will redound to the credit of that Board. The 
dispute affected the women rather than men tailors, 





which is a class more difficult to deal with, and, more- 
over, the union is of a recent date. 





The Hamburg dockers’ strike has been dragging 
along, but all in the direction of a termination, not 
altogether of a satisfactory character, for its end will 
not apparently mean a settlement. The secretary of 
the strike committee announced about the middle of 
last week that the struggle would perhaps continue 
for a short time longer, but probably it would soon be 
brought to an end, when it would be found that it 
would be to the advantage of the men. And he added 
that next year, or the year following, they would be 
prepared to make a fresh endeavour to arrive at a 
scheme beneficial to the workers. At the close of the 
week the strike committee decided to recommend the 
men to resume work. On Saturday a vote of the men 
was taken, but it was decided by about 72 to 28 per 
cent. that the men remain out. The result of the 
voting was received with cheers. But when the strike 
pay was doled out there was a reduction in the amount, 
as the funds would not bear the strain. It is stated 
that 25,000/. have been paid to the men, and it re- 
quires 85001. weekly to pay the men the full amount 
duaedl. 





The London cab strike is not quite at an end, for 
some 320 cabmen had to be paid strike pay on Saturday 
last, at the rate of 1/. per man, with 1s. for each child 
under a certain age. The total paid out was 3501. 
But for all practical purposes the dispute is over. 
It will now have to Tre settled either by the Home 
Office, by a short Act, or by arrangement with the 
railway companies. 





The strike at the Dunlop Pneumatic Tyre Company’s 
works has also terminated, both as regards the female 
workers and the men. All have resumed work on the 
old terms, but with the promise that the company 
will be ready to consider any claims as to the rates 
of wages. The company agreed to reinstate the 
strikers, without any distinction as to leadership or 
complicity in the contest. Thus the offer to return to 
work was accepted by all hands, the vote to do so 
being unanimous. The conditions imply that each 
case will be considered on its merits as the claims are 
put forward by the men. 





The ‘glorious uncertainties of the law” were 
curiously illustrated in a case which came before the 
Court of Appeal last week, the judges being the 
Master of the Rolls, Lord Justice Lopes, and Lord 
Justice Chitty. The case originally came before Mr. 
Justice Grantham, several bodies connected with the 
pianoforte, organ makers, French polishers, and 
furnishing trades being involved. The contention 
before the judge was that the men interfered with 
the plaintiffs in carrying on their work, and injured 
them. The result was that union was fined 300/. 
in the case of one man and 20/. in the other. The 
appeal was on the ground that a trade union cannot 
be entered as defendant in a case. The Court of 
mi gre unanimously decided that such was the case, 
and therefore that Mr. Justice Grantham was wrong. 
But now comes the curious result. The decision was 
wrong, but as a union cannot be sued, there was 
nothing to strike out, so that the union is. still 
mulcted in the damages. Thereupon the counsel for 
the respondents asked for costs, but the court, of 
course, refused costs in such a case. 





The Government Workers’ Federation at their forth- 
coming conference are about to ask that pensions or 
allowances shall be made to the families of workers 
who die while in the service of the Crown, as one part 
of their programme. Another is that the minimum 
wage shall be 26s. per week for the lowest grade of 
workers. A dead set is to be made against all con- 
tractors and sub-contractors ; but the special case to 
be taken up is the mail carts in connection with the 
Post Office, which themendemand shall belong, together 
with the horses, to the Government, the drivers to be 
paid as civil servants. The chances are that in asking 
too much the men will overburden their case. For 
example, the pro I for a universal system of State 
pensions will render special provision for the families 
of Government workers unnecessary. The two main 
points for the Government workers are wages and 
hours of labour; these settled, other conditions will 
follow as a matter of course. i 





At an important labour conference held at Bolton, 
attended by representatives of the Bolton and District 
Master Cotton Spinners’ Association and the Card and 
Blowing Room Operatives’ organisations, representing 
over six millions of spindles, a joint agreement was 
signed, with the view of preventing strikes in the 
future. In the event of a Sinpate the matter is to be 
referred to the joint secretaries ; if these cannot settle, 
then the matter is to come before the joint committee. 
The conference settled one strike which had lasted 
some eight weeks, 
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TESTS OF CAST IRON. 


Utility of the Test Bar and Standard Systems for Com- 
parative Tests.* 


By Tuomas D. West. 


Many lose sight of the real utility of test bars. They 
entertain the idea that they will give the actual strength, 
contraction or chill of single castings. The only way to 
get these qualities is by making test bars of the same 
thickness and form, if possible, as those of the casting for 
which comparisons were to be drawn. In reality, this 
would mean making two castings and breaking one to get 
the strength, &c., of the other. The true utility of the 
test bar is simply comparative, to define differences that 
may exist in mixtures of the various ‘‘ grades” of iron ; or, 
in other words, all that the test bar will do is to denote 
the strength, &c., of the iron which is poured into the 
mould ; and what the shape and size of that mould would do 
to distort the physical qualities of the iron from agreeing 
with what the test bars have recorded, is largely left for 
experience to guess at or comparative tests of broken 
castings to define. 

Where there are many duplicates, as in the manufacture 
of car wheels, pipes, &c., we can, by breaking a few cast- 
ings and test bars that have been cast out of the same 
ladle of iron, obtain a very fair base as a standard for 
future comparisons of what may be expected in the cast- 
ings themselves from test bars cast from future mixtures. 
This is not saying that single castings made of the same 

ttern, cast at different times, could not have any 

nowledge imparted of their strength, &c., by reason of 
using a proper test bar, cast with the same ladle of iron. 
In most all such cases, the test bar is of much value, and 
the best means that can be employed in enabling the 
builder and purchaser of castings to judge of what either 
may expect the actual use of his castings to demonstrate. 
If a casting stands severe usage, and the builder or buyer 
has a record of test bars that were poured of the same iron 
with the casting, he generally can rest fairly assured that, 
if at any other time he should get another casting made, 
with a test bar that would show a similar strength, he 
would have a casting that would be fairly equal in 
strength, &c., to any previously made. And, again, the 
use of these can often prove protection to builders that 
have machines broken by claimants for unjust damages: 
as, for instance, in the case of punch and shear castings 
which are often broken by reason of carelessness on the 
part of workmen, or attempts being made by the proprie- 
tors to utilise a machine above the strains guaranteed. 

The value of a test bar has never been appreciated in its 
right sphere, to the degree it should be, but the writer 
believes the time is not far distant when the machine shop 
will be as interested in the test bar as many engineers and 
founders are to-day ; and when this time does come, the 
utility of a standard system will be strongly forced upon 
us, and no doubt an effort will be made to establish and 
recognise standards for physical tests. How are we going 
to be able to make intelligent comparisons with our own 
records or those of others, where we find bars as small as 
4 in. square to 2 in. square being used, and some of rect- 
angular form ; and again, it can be said, in all kinds of 
lengths, from 1 ft. up to 4 ft. long, so that we practically 
find hardly two founders using the same form or length of 
a bar, or builders and engineers exacting the same 
character of tests? 

Some will say that the difference in both the length and 
area of such a variety of bars could be computed to strength 
per square inch, in making comparisons. It can be shown 
that there is about as much difference to be found in for- 
mulas for computing such variations as is found above in 
test bars, and also that so eminent an authority as Prof. 
C. H. Benjamin, of the Case School of Applied Science, 
has shown that present recognised pon. are wholly 
unsuited and incorrect for figuring the strength of cast 
beams, &c. 

The prevailing practice of recording tests to-day may, 
in some cases, be accepted as an approximation, in so far 
as it relates to a firm’s own practice in making compari- 
sons for mixture, with permanent hands.; but should a firm 
desire to bring in a new manager or tester, who has been 
guided in rulings or records obtained from other shop 
— or systems, his past experience will prove of very 
ittle value to him ; hence the firm must lose in many ways 
before the new man is enabled to be rightly guided by in- 
formation which he can deduce from his new system. 
Then, again, a manager or tester in making any changes, 
is also a loser, and is subjected to the same inconveniences 
as just mentioned. This shows us that both sides can be 
heavy losers, saying nothing as to what is lost by their 
not being able to make intelligent comparisons with the 
outside foundry and engineering world, or with blast fur- 
naces from which large quantities of pig: metal must and 
should be intelligently pure Present practice shuts 
us up like a clam, and makes us dead to all the benefits 
which a standard of physical tésts could insure. Progres- 
sion demands something broader and of more correct 
utility than the present practice insures. 

In reviewing tests recorded of test bars or castings in 
our engineering text books of the past, we find the prac- 
tical utility of the same to be largely lost for the reason 
that there is no base presented upon which to formulate 
mixtures, to duplicate fairly the a ” of the iron com- 
— the casting or test bar whose strength, &c., has 

n recorded. If for each test of all such castings or test 
bars we had a standard system, we could then by referrin 
to the tests of any mixtures in our own practice, whic 
had recorded similar physical qualities in a test bar, be at 
once in the most favourable sage attainable to produce 
a similar casting, having like oye qualities. Some 
might suggest the chemical test of the castings being re- 





* Read before the Foundrymen’s Association, Phila- 
delphia, Pa. 





corded in order to give a base for making comparisons and 
duplication of like meee This would work admirably 
in most all cases, but of the two methods the physical test 
is often more economical and practical for adoption by 
many founders, for the reason that there are some who can 
afford to conduct physical tests, but who cannot maintain 
a laboratory with its chemist, or engage outsiders. Even 


where founders are equipped with laboratories, the physi- | ; 


cal tests are necessary as a “‘handmaid,” to tell what is 
being achieved, and still further argue for the advisability 
of a standard system of physical tests. 

If there were no difference in the ‘‘ grade” of an iron as 
daily produced by founders, then any record of the 
strength, &c., of mixtures would be alike, and we would 
not require any physical tests; but when we consider 
mixtures of iron can be made ranging all the way from 
600 Ib. to 4000 lb., with an equal inch area bars 12 in. 
between supports, it plainly illustrates the benefits to be 
derived by accompanying a casting with tests obtained 
from the same ladle or iron by means of suitable test bars, 
whether the strength is obtained by means of transverse 
or tensile tests to make comparisons. 

Because the 14 in. round bar is large enough to not have 
its carbon severely distorted to make tests erratic by the 
chilling influence of a n sand mould, and also because 
it is not so large but that the strongest ‘‘ grades” can be 
tested for comparison with weak ‘‘ grades” on low-priced 
testing machines, are the main reasons why the writer 
contends for the universal adoption of the 14 in. round 
bar as one standard for making comparative tests. Havin, 
shown in previous papers that the 14 in. round bar is fitt 
to record degrees in the strength of cast iron, to largely 
agree in a comparative way with the commercial value 
attached to the strengths of the various mixtures, ranging 
from stove plate up through light machinery, heavy 
machinery, car wheel, chill roll and gun metal, the writer 
would now refer to other two sizes, 18 in. and 1} in. 
diameter, as being also well fitted for recognition as stan- 
dard bars. These two latter sizes of bars are best utilised 
by founders who may make mixtures containing less than 
1.00 in silicon and above .04 in sulphur. For those above 
1.00 in silicon and below .07 in sulphur, the 14 in. diameter 
bar will be found to record very comparisons in 
degrees of strength. 

tt is to be understood that while either size of the above 
three proposed standard bars would not err much in re- 
cording true degrees in the strength, deflection, and con- 
traction of the various ‘‘ grades,” where comparisons are 
to be made in any one ‘‘grade” or in all of them, the 
same size bar must be used. One size bar cannot be used 
for 1 per cent. silicon iron, and then —— and another 
taken up to test percentages above or below this. What- 
ever size of a bar the testers use, in making comparison 
through any range of work, they must stick to that one ; 
and then, if they desire to make comparison with outside 
records that have been obtained with standard bars other 
than the one size they use, they would then be compelled 
to make tests with the same size of bars which have been 
used to obtain the outside test. Of course, if a firm 
desired, they could cast the three sizes of bars together, 
with the same ladle of iron, and thus always have at hand 
records by which they could make comparisons on a 
moment’s notice, with any outside tests that had been 
obtained with either of the three standard sizes of bars 
mentioned herein. 

The following Tables, I. to VII., display tests of the 
writer’s proposed three standard bars, accompanied with 
a chemical analysis of the various mixtures shown to still 
increase their value. A study of these tables, the writer 
believes, will sustain him in his advocacy of the 1 in., 
18 in., and 1}%in. round test bars as best fitted for and 
to maintain a standard of physical tests. __ 

The tests presented are obtained from the actual 
mixtures used for pouring castings in the various speciali- 
ties mentioned, and, as seen, are arranged in the order of 
their strength. Double the amount of tests were made, 
but those shown illustrate the relation of the different 
areas in strength per square inch, as well as large quanti- 
ties could, and make study an easy task to readily demon- 
strate their utility, as being all-sufficient for standard 
comparative tests. 

The tests shown are all of solid bars cast on end, and 
they illustrate, among other valuable features, the fact 
that the 2in. and 3 in. square area round bars record a 
greater strength per square inch than the 1 square inch 
area bars; and were it not for the fact that the round 
bars of 2 in. and 3 in. square area require costly testing 
machines, they would be the best size for all to adopt as 
standards. Nevertheless, this series of tests shows con- 
clusively that no one should use a test bar smaller than 
of 1 square inch area with the expectation of making any 
fair comparisons of degrees in the strength, &c., of his 
irons. hile the 1 square inch area round bar shown 
does not record the high strength for strong metals that 
the larger bars do, it is made very evident that they do 
record degrees of strength sufficiently well to be u for 
a comparative test by any that may desire to adopt it: a 
fact also demonstrated by a paper read by the writer 
before the Western Foundrymen’s Association, October 
24, 1894, and shown in the Iron Age and the Iron Trade 
Review of November 1, 1894. 

The test bars shown in this chapter were cast during the 
month of May, 1896, and were kindly surge? by the 


foundries of the Lloyd-Booth a oungstown, 
Ohio; Philadelphia Roll and Machine Company, and A. 
Whitney and Sons, both of Philadelphia, Pa. ; and the 


Shenango Machine Company, and Graff Stove Foundry 
Company, both of Sharon, Pa. The test of ‘‘ Bessemer,” 
Table vi, was cast by the writer. 

Tables I., III., [V., V. and VI. were tested by Pro- 
fessor C. H. Benjamin at the Case School of Applied 
Science, and those of Table IT. by the Riehle Brothers, of 
Philadelphia, Pa. The strength per square inch is ob- 





TRANSVERSE TESTS OF SPECIALTY IRONS, WITH 1, 2, AND 
3 Square IncH AREA Test Bars. 


TaBLeE I,—Chill Roll Iron. 









































| 
« ,| Diameter of | Strength 
S| Bar. Micro- | 28 —_ | per Square | Deflec- 
o&| Common | meter. Leon oe Inch in tion. 
a Rule. . Pounds. 
| in. | in. | 
1 1} | 1.140 | 3250 | 1.021 | 3183 0.105 
2 13 | 1.165 9500 | 2.151 4417 0.090 
3 | 18 | 1.968 | 15,250 | 3.082 5013 085 
? , 1 
TABLE II.—G@un Carriage Metal. 
| ! 
4 | 1} 1.122 2780 .988 2812 |_-«0.100 
5 | 1g 1.664 9250 | 2.174 4254 | 0.110 
6 | 143 1.859 | 11,820 | 2.714 4355 | 0.100 
Tasie III.—Car Wheel Tron. 
7 1} 1.174 | 2200 1.082 2033 | 0.053 
8 13 1.690 | 8100 2.244 3610 0.070 
9 143 2.008 | 13,500 | 3.167 4263 0.972 
\ 
TABLE IV.—Heavy Machinery Iron. 
10| 1 1.187 | 2800 | 1.1066, 2530 0,092 
11 13 1.705 | 7100 | 2.282 alll | (0.072 
us| 1a | 2.001 | 11,900 | 3.143 3786 =| (0.079 
TABLE V.—Stove Plate Iron. 
13) 1g 1.182 2500 | 1.007 | 2288 0.177 
14 | 13 1.745 6050 2.391 2530 0.078 
15 148 2 047 | 9900 3.288 | 3011 0.081 
\ | 
TABLE VI.—Bessemer Iron. 
16 14 1.175 2150 1.184 1983 0.100 
17 13 1.698 5500 | 2.263 2430 0.100 
18 1h 1.991 8000 | 3.112 | 2860 0.085 
TABLE VII.—Chemical Analysis. 
Py a 
Pome F FC 8 E 3 d Se - 
cialty. 5 3 ‘s 3 
—" 8/2/86] 4|ee| se] 2 
2|2)|4| 2 |85|s°| © 
D 5 & 
Chill Roll .. -84 | .071 | .285 | .547 -61 | 2.45 | 3.06 
Gun Metal .. .73 | .059 | .408 | .453 -76 | 2.47 | 3.23 
Car Wheel .. ..| .78 | .132 | .306 | .864 | 1.07 | 2.86 | 3.43 
General Machinery} 1.30 | .053 | .224 | .433 | .58 | 3.31 | 3.89 
Stove Plate ..| 2.47 | .004 | .265 | .508 19 | 4.00 | 4.19 
Bessemer Iron 1.52 | .059 | .326 | .083 | .49 | 3.78 | 4,22 























tained by dividing the actual breaking load by the area of 
the bar, at its — of fracture. 

The chemical analyses seen in Table VII. were kindly 
furnished by Dickman and Mackenzie, of Chicago, and 
Dickman and Crowell, of Cleveland. 

Aside from the attention which has been called by this 
paper to various points in the following tests, there are 
two factors which many will be at a loss to understand. 
The first is the break in the gradual increase of strength 
of the 14 in. bars, which is displayed by test No. 7 bein 
weaker than tests Nos, 4 and 10. This is due to the high 
sulphur in the iron when in this small body of 14 in. 
diameter, causing the combined carbon to overreach its 
limit for — ly increasing the strength of the 1} in. 
bars, as shown in tests Nos. 1, 4, 10, 13, and 16. he 
second factor is that shown by the low strength displayed 
by the ‘‘Bessemer” iron shown in Table VI. This is 
caused by reason of the low phosphorus necessary to make 
Bessemer iron. Had this metalloid been near the per- 
centage shown in Table IV., the strength of the test bar 
No. 7 should have equalled somewhere that of No. 10. 





SweDIsH ARMAMENT.—The Swedish Government is 
exerting itself as regards arms and fortifications, and the 
new. Budget contains several items for these purposes. 
With regard to the 6.5-millimetre rifle, which has now 
been adopted, the requirements are estimated at 200,000 
rifles. ‘These are, as far as possible, to be manufactured 
within the country, part at the Government Small Arms 
Factory and part at private factories. The cost of the 
former is calculated at 56 kr. 90 ore (about 3/. 3s.) and of 
the latter at 60 kr. 20 ore (barely 3/. 7s.) apiece. The 
manufacturing gy of Sweden is at present about 
25,000 rifles annually, of which the Government factory 
can manage 15,000, jeaving 10,000 for private factories. 
A grant is now asked for enough to order at once 10,000 
rifles annually for 10 years. The necessity of fortifyin 
Gothenburg is being pointed out, the cost being entlanssod 
at a minimum of 3,880,000 kr. (about 215,000/.), so as to 
make a bombardment impossible ; part of this amount is 
being asked for in this year’s Budget. It is also proposed 
to adequately fortify Boden in North Sweden, so as to be 
able to defend the North Trunk State Railway, and the 
expenditure is estimated at 8,700,000 kr. (about 480,000/. ), 
of which a smaller portion is applied for. Smaller votes are 
also rnctonntes ch 9 some of the naval fortifications. 
The Government proposes the construction of a new 
dock at the naval station at Karlshamn, capable of receiv- 
ing the new Swedish ironclads, The cost is estimated at 
475,000 kr. (about 26,000/.). 
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“UNIVERSAL” 
CONSTRUCTED BY 


THE BRU 


260A e 

THE accompanying illustrations show a 330 indicated 
horse-power triple-expansion ‘‘ Universal” engine, driv- 
ing a asley inductor alternate current generator. We 
have already* described the engine and its performance 
at considerable length, and need not enlarge on those 
points again, further than to call attention to the fact 
that the example illustrated is the first engine of this 
kind of the triple-expansion type. The high and 
intermediate pressure cylinders form one engine, and 
two low-pressure cylinders the other, the cranks being 
set 135 deg. apart, with the high-pressure crank lead- 
ing. This engine has a 164 in. high-pressure, 25-in. 
intermediate, and two 25-in. low-pressure cylinders, 
all with a stroke of 104 in. It is built to develop 330 
indicated horse-power at 300 revolutions, and is about 
to be employed for driving a cotton mill in North 
Italy. 

On Friday last, by invitation of the Brush Electrical 
Engineering Company, we were present at a trial, at 
their Falcon Works at Loughborough, of this engine, 
which was temporarily set to drive an alternate current 
generator. The point specially under test was regu- | 
larity of turning under very trying conditions. The 
governing of steam engines has always been a difficult | 
problem, one which has exercised the brains of engi- 
neers ever since Watt produced his first engine with a 
revolving shaft. From 1880 to 1897 electrical engi- 
neers have been demanding increased perfection in 
governing, and for electric lighting purposes they 
have now got all they require. But the advent of electric 
traction has introduced new conditions ; instead of 
gradual increase of load extending over many hours, 
tollowed by gradual decrease, we now have to face 
fluctuations of the most violent character. The 
average traction load is about 55 per cent., but it may 
fly up to full load or down to nothing within two or 
three consecutive seconds. 

Steam engine governing has formed the subject of 
several papers read of late before the various engineer- 
ing societies, and the opinion has been freely expressed 
(and, we believe, without contradiction) that in com- 
pound and triple-expansion engines the difficulties of 
accurate governing were greatly enhanced, and that 
in such engines the use of a heavy flywheel was neces- 
sary to give time for the governor to influence not 
only the initial steam, but also the pressures in the 
high and low pressure receivers. These views seem 
to be theoretically reasonable, but until Friday last 
we have never seen them subjected to the test of 
practical experiment. 

The tests as arranged consisted in the instantaneous | 
switching on and off of 50 per cent. of the full load ; 
and, secondly, of switching off the remaining 50 per 
cent. But as these pe variations of load pro- 
duced no appreciable effect on the tachometer, the 
whole load was taken off by cutting off the exciting 
current. This raised the speed about two revolutions 
per minute, equal to six-tenths per cent. 

During the whole run there was no trace of hunting, 





*See ENGINEERING, vol. lxi., page 280, and vol. lxii., 
page 337. 





ENGINE AND INDUCTOR 
SH ELECTRICAL ENGINEERING COMPANY, 


























ALTERNATOR. 


LIMITED, LOUGHBOROUGH. 









ARMATURE COIL 


C 




















1 





3860.8. 


and the hum of the alternator (which affords a more 
sensitive indication of speed variations than a tacho- 
meter) remained normal throughout until the ex- 
citing current was cut off. 

The engine was fitted with the ordinary small fly- 
wheel used with high-speed engines, 5 ft. in diameter 
and weighing 38 cwt., and we were informed that the 
revolving inductor was 5 ft. 6 in. in diameter and 





weighed 90 cwt. 

The net result of these trials is that a triple-ex- 
pansion engine fitted with automatic expansion gear 
on the high-pressure admission valve Oa and with- 
out additional flywheel, can be governed with 
precision under the violent fluctuations of load met 
with in electric traction power stations. Mr. J. S. 
Raworth, the inventor of the ‘‘ Universal ” engine, is | 
to be congratulated on the successful solution of this | 
difficult problem. 

The inductor alternator shown in the engraving was 
patented by Mr. M. Mordey several years ago, but it 
is only recently that its manufacture has been taken 
up by the Brush Company. It is, however, a very 
favourite type on the Continent and in America. One 
of its special features is that there is no strain on the | 
insulated conductors. These are all stationary, and 
further, neither of them is in the gap between the fixed 


and moving parts of the machine. In this respect the 
machine may be likened to a transformer, pine pt ober 
be as free from breakdowns. When conductors are 
placed in the magnetic gap of a dynamo, there is 
always the temptation to reduce the substance of the 
insulation, since an increase of gap requires increased 
magnetising current. But in this machine any rea 
sonable amount of insulation can be used without 
detriment, and since the conductors are not subject to 
mechanical strain, the chief cause of deterioration is 
absent. 

The machine comprises two principal parts, the 
‘*stator”’ and the ‘‘ rotor,” that is, the fixed and re- 
volving portions, It is made in double form, as in 
Figs. 1 and 2, and in single form in Fig. 3. It will 
be seen that the stator is a ring made in halves, and 
carried from the baseplate. In this ring is a fixed 
circumferential magnetising coil, traversed by a 
current from the exciter. At one side of the 
stator is an annulus of laminated iron (Fig. 3) having 
grooves on its inner face, in which the armature 
coils are placed. The rotor is simply a revolving 
wheel, having on one side, or 4 a number of 
polar projections laminated at their faces. There are 
half as many poles on the rotor-as there are arma- 
ture coils on the stator. When a pole-piece on the 
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rotor is opposite a coil on the stator, there is a com- | gramme water and 0.45 kilogramme steam which is led 
plete magnetic circuit through the armature coil at | off to the feed heater, 78 per cent. steam and 22 per cent. 


that point. Consequently as the machine runs there 


is a constant variation of flux through the coils on the | 


stator, and currents are generated first in one direction | ever, agrees quite well with the actual facts, the steam 
| jacket of the intermediate-pressure cylinder being heated 


and then in the other. 

The defect of alternators having iron in the arma- 
ture has hitherto lain in the difficulty of main- | 
taining the electromotive force constant with a/| 
varying load. The small variation of electromotive 
force with changes of load is of great importance 
in central station work In the machine under test last 
Friday the variation from no load to full load was less 
than 4 per cent., with constant excitation and constant | 
speed. This result is the best that has ever been | 
attained in any alternator, and is believed to be only | 
a small fraction of the variation usual in iron alter- 
nators. The coolness of the machine is remarkable 
—hardly any warmth being perceptible after long- 
continued running. The power required for exciting 
the machine is small, namely, 





At full load: 1 per cent. of full output. 
half 75 


40 ” 
no 


” ” ” 
5 
” ” ov ” ” 


From the above description it will be seen that the 
moving part of an inductor alternator is simply a steel 
wheel driven direct from an engine, and that it is not 
liable to any kind of wear and tear The poles act as 
the blades of a fan to deliver a constant stream of air 
over the conductors and through holes in the stator, 
the effect heing that the machine runs quite cool. 





A NEW FEED-HEATER SYSTEM. 


By Kari Lunpkvist, Manager, Engine Department, 
Elsinore. 


(Concluded from page 155.) 


Thermic Influence on the Steam in the Engine.—It is 
well known that there is a big incongruity between the 
real steam consumption of an engine, and that which is 
calculated from the indicator cards. 

We explain this phenomenon by assuming that a part 
of the admission steam, owing to the thermic influence of 





the piston and the cylinder walls, is condensed, and con- 


water. 
What immediately strikes the eye is, that the steam in 
the intermediate-pressure cylinder is nearly dry ; this, how- 


up by fresh steam from the boiler, which is 49 deg. Cent. 
— in temperature than the admission steam in this 
cylinder. Gradually, as the expansion in the cylinders 
progresses, the weight of the steam calculated according 
to the card rises, and this proves the assumption respect- 
ing the condensation during the admission. 

At the end of the stroke the weight of the steam is 
calculated under the supposition that the expansion 
hyperbola is lengthened out to the last ordinate of the 
diagram—in that we from the total calculated weight of 
the steam in the cylinder and the clearance space, deduct 
the weight of steam, which is in the clearance space at the 
beginning of the admission—to 

n the high-pressure cylinder, 5.22 kilogrammes per 
indicated horse-power per hour. 

In the intermediate-pressure cylinder, 5.47 kilogrammes 
per indicated horse-power per hour. 

In the low-pressure cylinder, 4.07 kilogrammes per indi- 
cated horse-power per hour. 

At theend of the stroke we have consequently : 

In the high-pressure cylinder 984 per cent. steam and 
1} per cent. water. 

As the actual steam consumption according to the feed 
water meter only amounts to 5.3 kilogrammes per indi- 
cated horse-power, the steam in the intermediate-pressure 
cylinder at the end of the stroke cannot be saturated, but 
it must, owing to the intense heating in the jacket, be 
supposed to be superheated. 

n the low-pressure cylinder we have 88 en cent. steam 
and 12 per cent. water. These changes of the condition 
of the steam in the cylinders are illustrated graphically 
in the diagrams, mh 13, 14, and 15, annexed, where the 
indicator cards are drawn to double the scale employed in 
Figs. 10, 11, and 12, on e 158 ante. In the curves 
b, c, d, and ¢, with their limits of the x and y axes, the 
ordinates represent the weights of the steam to a scale of 
1 lb. per indicated horse-power per hour 10 milli- 
metres. 

The distances a on the cut-off ordinate of the diagrams 


pressure cylinder, thisis, as previously mentioned, owing to 
the fact that the steam, which during the admission to the 
cylinder was about dry, very soon became superheated by 
contact with cylinder walls at a considerably higher tem- 
perature. That the curves for the high and low-pressure 
cylinder fall inside the broken line is owing to the conden- 
sation : and the difference in the heights of the ordinates 
shows the intensity of the condensation in the successive 
parts of the stroke. Gradually, as the expansion advances, 
the curves draw near one another, which illustrates the re- 
evaporation in the cylinder. 
or the sake of completeness is annexed a Rankine’s 
diagram (Fig. 16,) with data corresponding to an average 
of the trials. 
The Boiler.—During the trials the coal consumption was 
measured as 386 oe per hour, or 0.608 kilo- 
gramme per indicated horse-power per hour. The quality 
of the coals was ‘‘Denaby main hard steam coals,” of 
which a chemical analysis was made by Professor 
Stein, of Copenhagen, and the result is presented in 
Table I., first column. The calculation of the calorific 
value of the coals is carried out in the same Table, and 
is found in the last column, being 7459 calories per kilo- 
ramme of coal. Under the section ‘‘The Engines,” it 
as been stated that for every indicated horse-power is 
consumed 3179.5 calories per hour, consequently per 





kilogramme of coal 3179.5 — 5999 calories. 
0.608 
Thus the total effect of the boiler plant is rab 
(40° 


100 = 70.1 per cent. Total effect of engine and boiler 
| plant, 0.2 x 0.7 x 100 = 14 per cent. 

Table IT. is a continuation of Table I., and is intended 
to enable the velocity of the products of combustion to be 
calculated. 

Conclusion.—While we may regard the thermodynamic 
effect of the engine as a record one, we are certainly 
unable to say the same of the boiler, which ought to give 
at least 80 per cent. effect in order that it should equal 
the engine in efficiency. 

In the following remarks I shall endeavour to show 
that the trials, as regards the boiler plant, were under- 
taken under unfavourable circumstances, and that a very 
small alteration would render the effect what it ought to 


be 





represents the measured steam consumption 5.3 kilo- 
grammes per indicated horse-power per hour. The dis- 
tance a, represents the weight of the steam in the clearance 
space in the moment of admission. 

The ordinates between the broken line c, c and the 
x axis represent thus the total weight of steam in the 




















In practice, where so many other matters than those 
purely scientific assert themselves, it is enormously diffi- 
cult to carry out theoretical trials with a fairly successful 
result. In the case of shipbuilding the difficulties are 
| specially great. Owners who have already, during the 
construction of their vessel, paid the greater part of the 
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sequently found in form of water in the cylinder. If we, 
according to the cards, calculate the weight of the steam 


in the useful spaces [V2 "| of the cylinders in the 


moment of cut-off, then we get 

In the high-pressure cylinder 4.16 kilogrammes per 
indicated horse-power per hour. 

In the intermediate-pressure cylinder 5.09 kilogrammes 
per indicated horse-power per hour. 

In the low-pressure cylinder 3.62 kilogrammes per 
indicated horse-power per hour. 

At the moment of cut-off there is thus : 

In the high-pressure cylinder 79 per cent. steam and 
21 sag’ cent. water. 

n the intermediate-pressure cylinder 96 per cent. steam 


and 4 per cent. water. 


In the low-pressure cylinder, after deducting 0.23 kilo- 


cylinders and clearance spaces during the different phases 
of the stroke. This amounts at the beginning of the stroke 
to the figure a. This thereupon rises proportionally to the 
travel until the cut-off ordinate F The slide valve 
having cut off the steam, the weight of the steam is con- 
stant, until the slide valve again opens to exhaust steam 
at the end of thestroke. 

The ordinate between the broken line b)-—6 and the 
ordinate axis represents the weights of steam in the useful 
space of the cylinder. The rising of the line 6 from the 
moment of cut-off till the end of the stroke is owing to 
the effect of the steam from the clearance space. 

The ordinates for the curves e and d are calculated from 
the indicator cards in the usual manner. 

It appears from the diagrams that the curves d and e 
fall outside the broken lines b—b and c—c for the interme- 
diate-pressure — but inside these for the high and 
low pressure cylinders, In the case of the intermediate- 





price, of course want the ship to be put into trade as soon 
= possible, and every day’s delay is to them a pecuniary 
OSS. 

When we now bear in mind that the engines are tried 
for the first time in the harbour, and that until the ship 
leaves the yard is but a period of at the most eight days, 
and that these eight days have to be used for lagging 
boilers, repacking and overhauling valves and other 
adjustments, and, besides, for completing the painting of 
the cir ge this in mind, it is not difficult to 
understand why there is but little time left for the trials. 
The engines are hardly moved 30 hours before the ship is 
delivered. 

This must be taken into consideration when criticising 
the results of the trials above described, and I particu- 
larly beg to point out two facts, which, owing to the 
short time available, are of greater importance than we 
are apt to suppose, 
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TABLE IT.— Volumes of Gas per Kilogramme of Coal. 
(Continuation of Table I.). 


























Fy Ps Volume in Cubic Metres, 
2A 
ao ee io is 
gat = i E 2 
. Beeis z = z 
Kind of Gas. y Cee §. a a. e. 
|S s&s 28) ob | sf | #8 
| 6 “8a| ¥3 os 2s At 
| ves Ag] az ae 2 
| < Ber) = 00 -= ise 
of Set) OS c= ai a= 
o Bese Ko} is Fo} 3 
| Ps = 2S = = 2A 24 
kilog. : 
CO? (carbon di- : a | 
oxide) --| 2.1332 0.5060) 1.0794 esis jor ihe eo 
CO (carbon mon.-| L2l2 | Stel Sos 
oxide) --| 0.4524 | 0.7993) 0.3616] 3 . | Sal | oR 
0.0740 i= Ss 12 oa” 
+| 0.3591 ey |S |$2 
H20 (steam) +) 0.0387 1.2425/0.7997) = 2 | 2 4 =i) 
+| 0.0718 SE lgtB |/28 
—— as-i~a |e 
Total ..| 0.6436 S52 (es 1/44 
0.0142 Be iss 68 
N (nitrogen) + 91668 0.7960) 7.3081 z Edie m. * 
inci Belts lea 
Total ..| 9.1810 Ze |= Sigg 
802 (sulphur di- 25 |g2 |3 2 
oxide) ../ 0.0300 0.3492/0.0105 © 2 jaf | 8k 
Oxygen .. ... 0.6169 0.6990! 0.4312) ~ | 53 
Total gas for | | § 
each kilo. | | 
gramme of | 
coal .. .. 13.0572 | 9.9905] 9.9252 | 21.7409 
This weight in- | 
chides : Coal | 
1.000€ - ashes 
0.0425 0.9575 | | 
Balance =air ———— | 
used for com- | 
bustion of each | 
kilogramme of | | 
coal .. .. 12,0997 | 0.7733'9.3567| 9.2955 | 10.2747 
} 








The consumption of coal = 386 kilog. per hour was, therefore, 
386 Volume of air passing 
3600 
under furnace front per second 0.1072 x 10.2747 = 1.1014 cubic 
metres. Area under firebars at furnace front 1.19 square metres ; 


- 1.1014 _ 6.9255 metre per second. 


0.1072 kilogrammes per second. 


velocity of air therefore 


Through the funnel passed 0.1072 x 21.7409 = 2.3306 cubic 
metre per second. Diameter of funnel 1600 millimetres ; donkey 
funnel placed inside main funnel has 685 millimetres diameter. 
Net area of funnel = 1.64 square metres, and the velocity of gas 


in funnel therefore = a = 1.4207 metres per second. Height 


of funnel 16.75 metres over firebars. Supposing funnel filled 
with combustion gas at 325 deg. temperature, and a chemical 
content corresponding with first column in this Table, the draught 
is calculated to correspond with a column of water 11} milli- 
metres in height. The draught was measured as : 

5 millimetres over firebars in furnace. 

10 a in uptake just over top row of tubes. 

The resistance of the gas thus amounts : 

43 per cent. of total resistance through the coals. 

43 tubes and uptake. 
the funnel and in the 


” ” ” ” 


14 


” ” ” ” 
escape at top. 


First, with respect to the engine, the steam consump- 
tion decreases for every time it is started, during the 
period the ship is lying at the yard. I shall beg further 
to illustrate this fact, which is only observed when we, as 
here at the yard, are using water meters during the trials. 
A 200 indicated horse-power compound engine consumed 
the first time it was started 9.18 kilogrammes steam per 
indicated horse-power ; the second time it was started 
8.59 kilogrammes steam per indicated horse-power ; and 
the third time (at delivery) 8.26 kilogrammes steam per 
indicated horse-power. 

A 400 indicated horse-power triple-expansion engine 
consumed the first time 6.60 kilogrammes of steam per in- 
dicated horse-power, while during the second run it only 
consumed 5.95 kilogrammes per indicated horse-power. 

A 600 indicated horse-power triple-expansion engine 
consumed the first time 6.82 kilogrammes of steam per indi- 
ated horse-power, and thereupon after a period of some 
hours, subsequent trials showed consumptions respectively 
of 6.52, 6.44, 6.22, and 5.95 kilogrammes steam per indi- 
cated horse-power per hour. 

From this it appears that it is possible that the efficiency 
of the engine may be increased over the calculated by 
21.6 per cent., or say, 20 per cent. after some time work- 
ing. 
1 have unfortunately not had any opportunity of trying 
an engine after it had left the yard, and I am thus not able 
to deduce any limit, but I can only certify to the fact, that 
the steam consumption decreases with every trial with a 
new-built engine. 

The cause of this fact is undoubtedly owing to the 
thermic influence of the internal parts on the steam dur- 
ing admission. A simple experiment to prove this was 
carried out in the following manner : 

Immediately before the engine was started for the first 
time, the inside walls of the cylinders and the piston were 
covered with oil to such a degree that all roughnesses 
were covered, and the surface consequently was a mini- 
mum. A 250 indicated horse-power triple-expansion en- 
gine, which was treated in this manner, consumed the 
first time 6.84 kilogrammes per indicated horse-power, 
while on the second trial it consumed 6.72 kilogrammes 
per indicated horse-power. 

A 650 indicated horse-power triple-expansion engine 
treated in the same manner consumed the first time 6.34 


time it consumed 6.35 kilogrammes per indicated horse- | 
power. Dee J : ; 

Thus the oil acts to diminish the steam consumption, 
not only by making the surface a minimum, but also be- 
cause it is a very bad conductor of heat. — 


calories. 
Calorific value of the coals is found to be 7459 
Loss through the escaping pro- 
ducts of combustion __... .. 1009.5 
Lossthroughimperfectcombustion 1087.2 
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oa S.8. “GUNTHER.” Enere No. 102. 

. Diameter of cylinders, 17 in., 274 in., and 47 in. ; stroke, 33 in. ; 
0 revolutions, 90 per minute. ; 

“s Cut-off, high-pressure cylinder, 0.34; middle-pressure cylinder, 
© 0.51; low-pressure cylinder, 0.45. 2 

era Clearance space, high-pressure cylinder, 11.5 per cent. ; middle- 
~ pressure cylinder, 8.9 per cent. ; low-pressure cylinder, 5.5 per cent. 
= Cylinder proportions, 1 : 2.61 : 2.92 = 7.64 total. 

90 ‘ q 2 

8s Mean pressure, high-pressure _—— 62.3 Ib. ; 
0 — Wo middle-pressure cylinder, 24.00 lb. ; low-pressure 
7s cylinder, 8.00 Ib. ; reduced, 27.37 Ib. 

dat ia a ee Indicated horse-power, high-pressure cylinder. 
i - 212; middle-pressure cylinder, 214; low-pressure 
ne im cylinder, 209 ; total, 635. 

55 ie , 
see me ——— - —— Rate of expansion ae = 22.5; absolute boiler 

am is EE i] Tee ie I e 
> 4——-—---—;+ a aaa pressure, 186 Ib. 
t a Ee Coefficient for valve gear 


































































































kilogrammes per indicated horse-power, while the second 


critic of the present results, concerns the boiler. In 
Table I. : 
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The modern aim is to reduce the oil consumption to a calories. 
minimum, or to quite omit the internal oiling, consequently Loss through radiation... aoe : 
it not only causes the ruin of the rubbing parts, but also Sundry losses “e af ise 25.1 
causes a double economic loss. The risk of the internal 
oiling—that is, that the grease is led into the boiler—is, Total sum of loss... Bes ... 2230 = 2230 
as we have seen, completely removed by using the present Useful quantity of heat supplied — 
feed-heater system. tothe engine ... ae es 5229 


The other factor, which must be borne in mind by the | as stated under “The Boiler.” 


Among the above losses is especially one—loss through 
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TABLE I.—WEIGHT OF GAS AND CALORIMETRIC EFFICIENCY OF ONE KILOGRAMME OF COAL. 


















































ge las 
8% |38 
33 [Es 
Distributing of Carbon Fouee a &. |8& Theoretical 
: ss according to the Analysis Amount of Oxygen roduc 6 2 .|Calories Escaping with the Heat Lost by Calometric Efficiency 
Chemical (oe Note)” Coal. of the Products of theoretically necessary | of Com- | $5 |8"5! products of Combustion Imperfect Com- with Perfect 
z Combustion. for Combustion. bustion in| g3  |=5% through Funnel. bustion. Combustion. 
(See Note 2.) Kilo- oie} 305 
grammes. | ‘55 aos 
0. |kae 
ee ee eres ree 7 : = eS ° 45 28 
- onsi8 |) 
__10.5 _ 0.7757 = 0.5818 C} 0.5818 x 2-26 — 1.5515 | 1.5515 0? |1o.009 | oo | 2.1983 0.229x307=150.0 Perfect 
Fixed carbon = 0.7757 C 10.5 + 3.5 12 2.1333 C02 | & 
+ : = 0.7757 os on 0.1999 © = 0.7757 x 8080 = 6268 
3.5 o.r757 = 0.19900] 0.1930 x 18 = o.onas |+9-25850_|\o 048 “) | 0.4524 x 0,248 x 807 = 34.4 | 0.1939x 5607 = 1087.2 
10.5 + 3.5 12 0.7524 CO | f td 
; f 0.01508, | 3S 
Sulphur = 0.0108  ..  .. 4 0.015 2 X 18 _ 9.9150 |+0-0150 0? | \o155 | S | 0.0300%0.155 x 307 =1.5 Perfect 0.0300 x 2300= 69 
| 32 0.0300 S02] f $ 
Moisture after drying at 2 |p 
100 deg. Cent. 0.0658 O + | a S |B None 
= i. 0.06580 ) H — + 0.0740 H20 0.0740 H20 ¢ |e, 
s 
0.0658 0+0,0082 H2 o4so | & (85 
0.0399 H2 Z 4 (2S x 0.48 x 307 = 69.5 Perfect 0.0399 x 34462 = 1375 
Hydrogen = 0.0481 H -) _ 1 0.3192 O2 a 
0.0882 H = 0.0399 H 0.0309 *° =o3192 [Oeeet st" 
Moisture lost before drying is epseenatid 5 3 None Total = 7712 
SD) ~ 
at 100 deg, Cent. } 0.0887 H20 0.0387 H20 a 2 
Nitrogen = 0.0142 N.. 0.0142 N 0.244 e 0.0142 x 0,244 x 307=1.1 None Less latent heat of 
£ evaporated water 
Ash www. = (0,0425 e a i Me rc es 3 0.4718 x 586 = 253 
Total: Coa] = 1.0000 kilogramme ~ 0.0425 ash + for combustion necessary oxygen 2.1442 = 3.107 2 Total = 256.4 Total = 1087.2 : 
kilogrammes of gas Fa] - Theoretical loss .. 745 
Surplus of oxygen. See Note 3 = 2.1333 x 0.2892 =, 0.6169 O 0.217 | 3 0.6169 x 0.217 x 807 = 41.1 By escaping gas.. 1004.5 
0.6169 | a» By imperfect com- é 
Surplus of oxygen and with the whole} To the whole amount of oxygen corresponding) 9.1668 N 0.244 | & | 9.1668 x 0.244 x 307 = 686.7 bustion .. + 1087.2 
amount of oxygen following gas-+ | nitrogen from the air, See Note 4 = (2,1442 +) 8 By radiation, See 
volume 0.6169) 3.32 = 9.1668 | 3 Note6 .. = 108.2 
With the whole amount of air following moisture. See! 0.1718 H2O0 | 0.480 0.1718 x 0.48 x 807= 25.3 Total loss .. = 2205 
. Note 5 = (2,1442 + 0,6169 + 9.1668) 0.0144 = 0.1718! | _, |Calori from each — 
For each kilogramme of coal ee .. Total air weight = 12.0907| 13,0572 kg. smoke gas Total = 1009.5 Total = 1087.2 | kg. coal.. = [254 





The proportion between the total air weight and the amount necessary for c¢ 


ton —_ 21442 + 0.6169 


= 1,29 





2.14 P A 
Note 1.—The chemical composition of the coals was 77.57 per cent. carbon, 1.5 per cent. sulphur, 6.58 per cent. oxygen, 4.81 per cent. hydrogen, 1.42 per cent. nitrogen, 3.87 per cent. moisture 


left before drying at 100 deg. Cent., and 4.25 per cent. ash. 


NoTg 2.—The mean of the analyses of the products of combustion by Orsat’s apparatus was 10.5 per cent. carbon dioxide, 3.5 per cent. carbon monoxide, 4.2 


r cent. oxygen. Asthe weight of 


carbon in the monoxide, as well as in the dioxide, is the same in the same volume, the distribution of the carbon is made in proportion to this proportion of the volumes in the smoke gas, ‘ 
Nore 3.—For evaluating the surplus of oxygen from the smoke gas analyses, the volumes must be put over in weight as follows: Specific gravity of carbon dioxide = 1.9774 ; specific gravity of 


oxygen = 1.4298 ; thus the proportion between the surplus of oxygen and the amount of carbon dioxide is = 


4.2 x 1.4298 _ 0,289 


“10,5 x 1.9774 


Notre 4.—The proportion between the weight of oxygen and nitrogen in the air is taken as 3,32, 
Note 5.—For saturated air of 18 deg. temperature the weight of the moisture corresponds to a mercury column of 14.4 millimetres. The amount of saturation for date of trial was 0.71, 


Weight of moisture thus an rata = 


= 0.0144 of the whole atmosphere. The amount of carbon dioxide in the air is neglected, 


‘ 
Notes 6.—The radiation is found to be 520 calories per hour per square metre of heating surface of boiler, Heating surface of boiler = 80,3 square metres ; coal consumption 386 kilogrammes per 


hour. Thus radiation per kilogramme coal = 80.3 x 520 
3 


imperfect combustion—which can be reduced considerably. 
According to the analysis of the products of combustion, 
there was found not less than 3.5 per cent. carbon mon- 
oxide in the escaping gases. The cause of this is, that the 
— of combustion were not sufficiently mixed at the 
ridge and burned with a supply of air behind the latter. 
_On the trial trip the regulation gear for the supply of 
air behind the bridge was not in order, and the teidge 
itself was not sufficiently high. On altering these details 
the combustion will be better and the products of combus- 
tion will scarcely contain more than 1.0 per cent. of 
carbon monoxide, this being the usual percentage as shown 
by the here examined boiler plants of steamers. 
The saving will fae amount (see Table No. I., last 
3.0 + 
9 5 


Oe 


column but one) to x 1087.2 = 776 calories per 
kilogramme Of coals. 

__The useful quantity of heat will thereby be raised to 
5229 + 776 = 6005 per kilogramme of coal, the effect of 


the boiler plant to sea x 100 = 80.5 per cent., and the 
7458 


total effect to 0.2 x 0.8 x 100 = 16 per cent. 

The rate of evaporation, which was 8.8 and 9.23 re- 
spectively, for steam of 13 atmospheres, and at 1 atmo- 
sphere absolute pressure, will, when the carbon monoxide 
is utilised as mentioned, rise to respectively 10.1 and 10.6. 
The coal consumption per indicated horse-power, which is 
now 0.608 kilogramme, will then go down to 0.53 kilo- 
gramme. 

There seems, consequently, to be a chance, by some- 
what larger engines, to come down to 4 kilogramme 
ndicated horse-power per hour; indeed, perhaps 
result may be already arrived at with this engine after a 
short period of working, when we bear in mind what has 
been mentioned about the gradual reduction of the steam 
consumption. By using good Welsh coals, the calorific 
value of which is higher than that of the coals used during 
the trials, the coal consumption would consequently have 
been still more favourable. 





COLLISIONS NEAR EDINBURGH. 

In November, 1895, Gorgie Junction, on the North British 
Railway, was the scene of a somewhat serious collision (see 
ENGINEERING, vol. Ixi., e 267), and now, on December 
5, 1896, a somewhat similar collision has again occurred in 
the immediate vicinity between a mger train and a 
light engine. Haymarket Central, Haymarket West, and 


Gorgie Junction cabins are at the apices of a triangle, 


this | 


= 108.2 calories. 


the two first named being on the main line between Edin- 
burgh and Glasgow. After Haymarket Central had 
accepted a main line passenger train from Haymarket 
West, Gorgie Junction gave on to him a light engine, 
which he accepted under the ‘‘ Section clear, and station 
or junction blocked,” signal. The driver of this engine 
was duly cautioned and allowed to go forward, and this 
he did very carefully, with the full intention of stopping 
at the junction home signal, but on getting close to it he 
stated that he saw it off, and so ran forward on to the 
main line. When close to the Haymarket Central cabin 
he was noticed by the signalman, who at once threw up 
his signals in the face of the approaching passenger train 
and waved his lamp for the light engine to run on ahead 
as quickly as possible, and the driver immediately put 
on steam, but was unable to prevent the express from 
hitting him and sending him some 150 yards ahead. The 
express was not travelling fast when the signals were 
thrown up, and the driver promptly applied his brake, so 
that but little damage was done by the collision, though 
10 passengers and the two drivers and one of the firemen 
were injured, but in no case seriously. 

After the collision the points through which the light 
engine had obtained access to the main line were found 
strained, and from the evidence Major Marindin comes to 
the conclusion that the driver of this engine must have 
mistaken the main home signal light for his own, which, 
| owing to the curve, was placed to the right of the line. 
| The driver was not well acquainted with this part of the 
| line. Owing to an overhead bridge, the branch home 


| signal cannot be seen from far, but the Inspecting Officer 
| considers that it is as well placed as possible under the 
| circumstances. He also deprecates the too frequent use 
of the ‘‘ Junction blocked ” signal, and ho that its use 
here will be abandoned, and that it will be dispensed 
with elsewhere whenever possible. 
Four evenings later than the above accident, an up 
nger train from Dundee when approaching Burnt- 
island came into collision with the tail of a mineral train 
which was standing outside the up home signal at Burnt- 
island Kast. All the passenger engine and tender wheels 
left the rails, and the train was divided into two portions, 
while the brake van of the mineral train was nearly broken 
up and six of the wagons derailed. Twenty passengers 
and the guard of the passenger train were injured, the 
latter somewhat badly. The mineral train, consisting of 
but 21 vehicles, hadarrived at Burntisland East some time 
previously, and had been sent on to Burntisland Junction 
and stopped at the junction home signals for about 12 
minutes. Owing to mismanagement in the yard, it could 











not be allowed to enter the sidings, and so the junction 
signalman asked the East man to take the train back, 
which he duly did, and it came to a stand with the engine 
opposite the cabin and the tail van well within the home 
signal. Soon after this up train had come to a stand, the 
junction man informed the East man that another mineral 
train was to come out on to the down line and the engine 
was to run round on the up line, whereupon the Kast 
signalman told the driver of the first mineral train to set 
back clear of the cross-over This the driver did, 
but instead of stopping when just clear, he set back so 
that his engine stood just outside the home signal, his 
reason for this being that he might see the light when he 
had to come forward. The signalman did not notice how 
far he had set back, and thinking that the tail of the train 
was within the home signal (which, however, was impos- 
sible, as there was not sufficient distance between the 
cross-over road and the signal), he accepted an up pas- 
senger train from the station in the rear under the 
“Section clear, and station or junction blocked,” 
signal, which under the rules of the company he was 
entitled to do if the mineral train was under the protec- 
tion of the home signal. While the passenger train was 
in the section the signalman went to the window to hand- 
signal the mineral train forward and across the road (the 
down train having in the meantime left), when he dis- 
covered it was outside the home signal. He was unable 
to gain the driver’s attention, and so he lowered the home 
signal for him to come forward. The driver started, but 
his van had not begun to move when it was run into by 
the passenger train, the driver of which took the green 
light of the home signal as meant for him. He had seen 
the red tail lights of the train in front of him, but he 
thought until hewas closeupon it that it wasstanding on the 
other road, and that the tail lights had not been altered. 
He immediately applied his brake, but was unable to stop 
in time to avert a collision. The mineral guard heard the 
train coming and was able to jump out just in time. 
Major Marindin considers that the passenger driver's 
excuse that the tail lights of shunted trains are not always 
turned when shunted on the wrong road cannot 
accepted as valid, and that, therefore, this man must to 
some extent bear the blame for the collision. Judgin 
from the bare evidence, which always appears a very dif- 
ferent thing from the actual vivd voce examination, we 
cannot altogether agree with Major Marindin on this 
point. Of course, the principal personal blame is laid on 
the signalman at the Kast cabin for accepting the passen- 
ger train, especially as he had not given definite and dis- 
tinct instructions to the driver of the mineral train as to 
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how far he was to set back. We certainly agree with the 
Government Inspector when he condemns the loose way 
in which the trains are worked between the two cabins, 
it being a by no means infrequent thing for trains to be 
thus set back. He also considers that it is wrong to 
accept a passenger train under the ‘‘ Junction blocked ” 
signal, relying on the protection of a home signal 
standing at the foot of an incline as in this case, and 
he reiterates his remarks given in his report on the 
Haymarket Central accident on the use, or rather abuse, 
of this signal. The signalman at the East cabin had been 
on duty nearly 12 hours, a length of time rightly charac- 
terised by Major Marindin as too long for such an im- 
portant place, and which, as he remarks, may have had 
something to do with the man’s carelessness. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Larrp Bros., of Birkenhead, launched on the 
21st ult. a 30-knot torpedo-boat destroyer, H.M.S. Panther. 





The Naval Construction and Armaments Company, 
Limited, of Barrow, launched on the 22nd ult. the twin- 
screw steamer Duchess of Devonshire, built to the order 
of Messrs. James Little and Co., for their line of steamers 
between Barrow and Belfast and Barrow and the Isle of 
Man. The vessel has accommodation for 120 first- 
class passengers. The moulded dimensions are 300 ft. by 
35 ft. by 15 ft.; gross tonnage 1300. The mean draught 
is 10 ft. 6 in., and the displacement 1770 tons. The speed 
is to be 19 knots. The engines are of the triple-expansion 
type, indicating collectively 5000 horse-power while run- 
ning at 175 revolutions per minute. The high-pressure 
cylinder is 21 in. in diameter, the intermediate cylinder 
32 in. in diameter, and the low-pressure cylinder 50 in. in 
diameter, each having a stroke of 30in. The cylinders 
are separate castings, bolted together, supported amidship 
on cast-iron columns, and at the sides of the ship: by 
wrought-steel columns, which are bolted to strong cast- 
iron bedplates. The double bottom of the ship forming 
the engine seat is carefully designed with a view to reduce 
vibration toa minimum. The body of the condensers are 
formed of wrought-steel plates, and the total cooling sur- 
face of the tubes is 5400 square feet. The cooling water 
is supplied by two centrifugal pumps of the Naval Con- 
struction and Armaments Company’s own make. The 
propellers are of the built form, the boss being of cast 
steel and the blades of bronze. Steam is supplied by two 
double-ended boilers 14 ft. 6 in. diameter a 20 ft. 3 in. 
long, constructed to Board of Trade requirements for a 
working pressure of 200 1b. per square inch. The total 
heating surface is about 8900 square feet, and the bar 
surface about 257 square feet. The boilers are worked 
under the closed stclehald system of forced draught, but 
arrangements are made so that they may be readily 
worked under natural draught when required. 





Messrs. Harland and Wolff, Limited, Belfast, launched 
on the 28rd ult. the Ghoorka, a large twin-screw steamer, 
built to the order of the Union Steamship Company.- The 
latest addition is the last of an order for three inter- 
mediate steamers which was placed some time ago with 
the Queen’s Island firm, and she is the eighth vessel con- 
structed for the owners by Messrs. Harland and Wolff 
during the last few years. Like her sister ships the 
Gasson and Gaika, which were completed recently, the 
Ghoorka is an intermediate steamer, and will be employed 
in the passenger and cargo service to and from South 
Africa. The Goorkha is 6200 tons gross, and her dimen- 
sions are: Length, 430 ft.; breadth, 52 ft.; and depth, 
33 ft. She has two sets of triple-expansion engines. The 
Union Company, it may be mentioned, have building at 
Belfast the cently a twin-screw steamer, the dimensions 
of which are: Length, 530 ft.; breadth, 60 ft.; and depth, 
40 ft.; gross tonnage, 10,000, 





CaTaLocurs. — We have received from Mitchell’s 
Emery Wheel Company, of Mill-street, Bradford, Man- 
chester, a copy of their new illustrated price list of emery 
wheels and_ grinding machines. — Messrs. A. Crosbie, 
Limited, of Wolverhampton, have sent us a copy of their 
new paint catalogue, showing samples and prices of many 
of the various varieties of paints and varnishes manu- 
factured by them. 





Burr CoLuisioN ON A Sincte Line. — Anstruther 
station, on the single line between Thornton Junction 
and Dundee, on the North British Railway, is used as a 
passing station, although not originally laid out for such. 

here is but one platform, and the passing loop, though 
provided with starting signals, has no incoming signals, all 
trains being brought in by hand signal ; nor are the facing 
points provided with bolts or bars. On December 10, 
while a down train was standing at the platform, an up 
train was hand-signalled to go into the passing loop, but 
owing to the signalman having omitted to set the points 
for the siding, it was turned into the platform line. As 
soon as the driver was aware of his mistake he applied 
his continuous brake, but was unable to avert a collision. 
The engine of the up train was a good deal damaged, and 
the leading pair of wheels of the front van left the rails, 
while the standing train was driven back 8 or 10 yards. 
Five passengers and some of the train men were injured, 
but in no case seriously. While the collision was clearly 
due to the mistake of the signalman, Major Marindin 
points out that it was primarily caused by the fact of 
this station being used as a passing place when it had 
neither been laid out nor signalled for that purpose, and 
he thinks that the North British Company should take 
warning from this and a collision which occurred last 
July at St. Andrews Links station under very similar 
circumstances, and, if it be necessary to continue to cross 
trains at Anstruther, should lay the station out properly. 














THE ULTIMATE PURIFICATION OF 
SEWAGE.* 
By Grorce Tuupicuum, F.C.S. 

A WIDESPREAD interest in the question of the ultimate 
purification of sewage by means of filtration, conducted 
on biological lines, has recently been aroused by the publi- 
cation of the results of the experiments carried out under 
the auspices of the Main Drainage Committee of the 
London County Council, at the Barking outfall, during 
the years 1892-3-4-5-6. Since that publication so many 
inquiries have been received respecting the experiments 
from local authorities, engineers and others concerned in 
sewage disposal, that it may not be inopportune to bring 
before this Society some of the more important features 
of the new method. At the same time it will be of 
interest to institute a comparison between the two 
principal means of biological purification, viz. : artificial 
filtration (bacteriolysis) and irrigation. The author has 
less diffidence in approaching the subject, in that he has 
spent the last twelve years almost entirely in personally 
carrying out, or in supervising, under Mr. Dibdin, the 
Council's chemist, experiments directed towards in- 
creasing the knowledge of matters relating to the purifica- 
tion of sewage and getting rid of the products of the 
various processes. In the course of his duties almost 
every known method has been brought under his notice, 
and a large number have been tried on a practical scale. 

One principal result of this twelve years’ research by 
the Metropolitan Board of Works and the London 
County Council is the complete demonstration of the 
fact, which was foretold by Mr. Dibdin and advocated by 
Dr. Dupré, that all processes applied for the purification 
of sewage must be subordinated to the requirements of the 
micro-organisms, by which alone that purification can be 
completed. This was already shown very early in the 
inquiry, when it was proved that sterilising agents, such 
as chloride of lime, produced an ultimate effect the oppo- 
site of that which was intended. The organisms in the 
sewage were destroyed and the offensive odour largely 
removed ; but as soon as the diluent action of the river 
water was sufficient to nullify the antiseptic action, the 
putrefactive organisms, introduced from the river, multi- 
plied enormously ; and the whole mass of sewage under- 
went putrescent fermentation, bringing about the condition 
of the Thames in 1884, and again in 1887, which aroused 
such an expression of public feeling at the time. When, 
however, an agent et poe manganate of soda, in moderate 
quantities, was employed, it was found that the oxidation 
of the sewage could be effected without putrefaction : not 
directly by the oxygen furnished, but because a certain 
amount of manganate prevented the increase of the putre- 
factive organisms, whilst producing the conditions neces- 
sary for the well-being of those through whose agency the 
organic matters were oxidised without at any time passing 
through a stage capable of producing a nuisance. Thus 
early it was clearly recognised that sterilisation was a 
mistake, and that efforts should rather be made towards 
fostering one class of organisms, by whose aid the work 
was finally accomplished. 

In the year 1889 the author made a number of experi- 
ments with a view to ascertaining if the oxidation could 
not be accelerated by supplying the sewage with the 
necessary organisms. These experiments failed, since a 
free supply of oxygen, intermittent with the food, is 
necessary for the well-being of the organisms ; and this 
could not be arranged under the conditions then obtain- 
ing. Putrefaction, accompanied by the usual offensive 
odour, could indeed be hastened very considerably : but 
oxidation without putrefaction was not effected. Further 
proof of the absolute necessity for the presence of micro- 
organisms was obtained as a result of experiments upon 
the effects produced by aération. A great deal of work 
was done in this direction ; but only the last experiment 
of the series need be alluded to. Air, sterilised by passage 
through a red-hot tube and afterwards cooled to the ordi- 
nary temperature, was passed for a number of days 
through sewage which had previously been boiled, and 
protected from contamination by unsterilised air. No 
change of any kind took place, and the amount of 
oxidisable organic matter dissolved in the sewage re- 
mained constant. When, however, the red-hot tube was 
removed, and unsterilised air was drawn through, putre- 
faction was at once set up, and the oxidisable organic 
matter in solution underwent a rapid diminution. Two 
main facts may be deduced from the result of this experi- 
ment : firstly, that direct oxidation of the organic matter 
by contact with air is effected, if at all, only to the most 
minute extent; and, secondly, that sewage, which has 
once been deprived of its micro-organisms, is, unless 
aided by artificial means, finally purified only by a putre- 
factive process. This holds good of all effluents, pro- 
duced by chemical means, which have come under the 
author’s observation. In many cases no decomposition is 
observed if the effluent be preserved undiluted in a bottle, 
owing to the antiseptic nature of the precipitant, of 
which a large quantity remains in solution; as, for 
Instance, lime, in one or two well-known processes, or 
hypochlorites. If, however, such effluents be diluted 
with a sufficient quantity of pure water and exposed to 
the atmosphere, decomposition of a putrefactive descrip- 
tion is invariably set up ; and purification unaccompanied 
by the phenomena of putrefaction never appears. 

It will be observed that the points elucidated or con- 
firmed one by one form a sequence, leading logically in 
the direction of the result finally obtained. First the 
recognition of the fact that some part is played by the 
micro-organisms ; then the establishment of the absolute 
necessity for their presence ; the advantage to be derived 
from checking the putrefactive and encouraging other 
organisms ; the ascertaining that the presence of air was 
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| essential, but that it accomplished no work except by 
means of the microbes ; the failure of the attempt to gain 
the required end by adding organisms to the sewage, 
leading naturally to the course now adopted of supplying 
the sewage to the organisms after their establishment 
under proper conditions. It will also be noticed that 
during this time no special organism or set of organisnis 
was recognised as being the particular agent in the purifi- 
cation, but that all efforts were directed towards the 
ascertaining of the general conditions necessary to successful 
working, leaving questions of differentiation of microbes 
and other very interesting and important details toa later 
inquiry. It may with propriety be stated here that the 
main facts having been firmly established on general 
grounds, the point mentioned, together with. others, is 
receiving attention, with, it appears, good hope of a 
successful issue. 

That the solution of the problems relating to the purifi- 
cation of sewage effluent by filtration would be of the 
utmost importance, not to London alone, but to the 
country and the world at large, is seen at once on the 
most cursory view being taken of the position of the 
sewage disposal question. The tapoosiiliey of effecting 
the ultimate puritication by means of chemical treatment 
has led to the adoption, all over the country, of sewage 
farms; as, apart from economic considerations, it was 
found that the oxidation effected by passage through the 
soil,’ even under bad conditions, was greater than that 
produced by any precipitant that could reasonably be 
used. The Commissioners appointed to inquire into the 
distributing and utilisation of the sewage of towns, in 
their third and final report of March, 1865, expressed a 
unanimous opinion that ‘‘The right way to dispose of town 
sewage is to apply it continuously to land, and that it is 
only by such application that the pollution of rivers may 
be avoided.” The Rivers Pollution Commissioners, in their 
report of March, 1866, fully concur in this opinion, 
stating that all other expedients for the disposal of town 
sewage are, on one ground or another, objectionable. 
They state that disinfectants and filtration have been 
tried in many forms, and they arrive at the remarkable 
conclusion that ‘‘ As applied to sewage, disinfectants do 
not disinfect, and filter beds do not filter.” With the first 
portion of this statement, regarding disinfectants, the 
author is not at present concerned; perhaps the real 
reason for this conclusion may be found in the behaviour 
already indicated, of antiseptically treated sewage when 
it becomes diluted. But as regards the second portion, 
that relating to filters, all the evidence obtained during 
the Barking outfall experiments, and those carried out by 
the Massachusetts State Board of Health, shows that 
sewage can be successfully filtered ; a contention which is 
strengthened and supported daily, as others start experi- 
ments on the same lines. 

It is presumably this dictum of the Rivers Commis- 
sioners, founded on the knowledge of thirty years ago, 
that will account for the present attitude of the inspectors 
of the Local Government Board, who apparently decline 
in all cases to recommend the granting to a local authority 
permission to borrow money for the erection of sewage 
disposal works, unless the scheme presented includes pro- 
vision for land irrigation. This question will be again 
referred to later on in the paper. 

That sewage farms, rh as a whole, have proved 
highly unsatisfactory, is evidenced by the number of 
attempts that have been made to find some other solution 
of the sewage disposal problem. Amongst these, filters 
of all sorts and materials have been tried The most im- 
portant of these experiments were those carried out by 
the State Board of Health of Massachusetts, at their ex- 
perimental station at Lawrence. During the years 1889 
and 1890 sewage was filtered intermittently ‘through 
clean gravel stones, larger than robins’ eggs, through 
filters made of various grades of gravel and of sand, toa 
sand whose particles average but 0.004 in. in diameter— 
a fine granular dust—as well as through soils and through 

at.” With regard to the gravels and sands, it was 
ound that purification by nitrification takes place in all, 
when the quantity of sewage is regulated by the powers 
of the filter and the air supply is not impeded. With 
fine soils a good result could 3 obtained only when very 
shallow layers were employed. With a depth of 5 ft. 
of such a soil, nitrification did not take place, and after 
the filters had been at work two years the organic matter 
in the effluent was nearly as great as that in the sewage ; 
and this when not more than 5000 gallons of sewage per 
acre were being treated. The principal conclusion ar- 
rived at, based on the results of the experiments with 
gravel stones, is that ‘‘The mechanical separation of any 

rt of the sewage by straining through sand is but an 
icident which, under some conditions, favourably modifies 
the result; but the essential conditions are very slow 
motion of very thin films of liquid over the surface of the 
particles having s) between them sufficient to allow 
air to be continually in contact with the films of liquid.” 


(To be continued.) 








VALPARAISO.—The construction of a basin and harbour 
is contemplated at Valparaiso. If the works are carried 
out they will involve an outlay of 3,000,000/. 





SHIPBUILDING IN Norway.—The engineering and iron 
ship building industry in Norway has been comparatively 
well employed during 1896. number of good-sized 
cargo steamers have been built for the home market, 
although the requirements for the largest steamers yet 
have to be supplied from abroad. The naval department 
has also placed several orders with the home shipyards, 
and a demand has begun to spring up for steamers for the 
fishing industry ; a few of these ordered have, however, 

ne to Sweden. The prospects for the present year are 








airly satisfactory. 
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“*ENGINEERING” ILLUSTRATED PATENT 
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ComPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,559. The British Thomson-Houston Company, 
Limited, London. (C. P. Steinmetz, Schenectady, N.Y., 
U.S.A.) Dynamo Electric Machines. [1 Fig.) Septem- 
ber 29, 1896.—This invention relates to dynamo electric machines, 
and more particularly to the large generators used for alternating 
current work, either for long distance transmission or for central 
station plants; and has for its object to provide a convenient 
means of compounding such generators, capable of easy regula- 
tion and accurately providing for all loads to which the generating 
capacity of the machines isadapted. In the figure A indicates dia- 
grammatically the main generator, of which A! is the field-magnet 
winding, A? the armature winding, B, B! the collector rings, and C 
the commutator in the lead to the collector ring Bl. land 2 are 
the mains leading to the work. E isthe exciting machine, shunt 
wound, as is customary, its armature being connected by the leads 
3, 4 to the field magnet coil A! of the main machine. F isa third 
machine, its field-magnets being energised by a coil fin shunt to 
the mains 3, 4 through the leads 5, 6, and having a regulating 
resistance D1 in circuit therewith. From the commutator C a 
series circuit to the main machine passes by the leads 2a, 2b, 
through the differential series winding f1 upon the field magnet 
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of the machine F, the armature of which is in series in the lead 
4 between the main exciter E and the field magnet of the main 
generator Al. D is a resistance in shunt between the leads 2a, 2b, 
serving to prevent sparking at the commutator. The operation 
of this improved method and means of compounding is as follows : 
During the normal working of the machine, the counter electro- 
motive force of the machine F is so proportioned to the direct 
electromotive force of the exciter E, by means of the regulating 
resistance D1, that the field-magnet winding A! is sufficiently 
energised to maintain the potential of the current delivered by the 
armature A2. When, however, the load increases, and with the 
load the current, and the drop of potential incident thereto takes 
place, the same increase of current increases the effect of the dif- 
ferential series winding f1, diminishing the counter electromotive 
force of the third machine F, thus allowing an increased excita- 
tion of the field magnet Al and increasing the potential of the 
delivered current ; while on a decrease of load in the main circuit, 
the reverse of this operation takes place. The machine F may be 
driven in any desired manner, as, for example, by being mechanic- 
ally connected with the engine or other prime mover driving the 
main alternator. (Accepted December 31, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2269. J. Moeller, London. Incandescent Gas 
Lamps. [4 Figs.) January 31, 1896.—Fig. 1 shows the mount- 
ing of an incandescent burner in a street lantern which may be 
subject to shocks and vibration resulting from traffic. A cross- 
piece or disc A on which the burner B is carried is suspended by 
bent wires C attached to the bottom of a tube D which is sus- 
pended by a light extensible spring E from a cross-piece or wires 
F fixed in the upper part of the lantern frame L. The tube D 
inclosing the spring E serves to protect it against over-heating or 
injury by the hot products of combustion passing upwards, and, 
therefore, it is preferably made of glass, ceramic, or other ma- 
terial which isa bad conductor of heat. When there is a chimney 
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-G such as is shown exceeding in height or weight an ordinary 
glass, it is preferred to steady it by connecting its upper part by 
light extensible springs H to the suspending wires C. Fig. 2 
shows the mounting of a chandelier carrying two or more incan- 
descent gas burners, and suspended from a ceiling subject to shock 
or vibration from movements on the floor above. The arms K of 
a chandelier are suspended by light extensible springs E! from 
the gas pipe M which projects down from the ceiling. When 
springs are used as above described, it is necessary to connect the 
pipe of the burner B which is carried by the spring or springs to 
the fixed pipe M by a connection which will admit of their rela- 











tive play. For this purpose the one section of the pipe is made to 


| terminate with a bell N, the other section with a cup P which is 


larger than the bell, and is charged with oil or — or water 
with oil floating on it. The bell N being partly immersed in the 
liquid contained in the cup P, there is thus constituted a junction 
sealed by liquid against espape of gas, but admitting of relative 
play of the two sections of pipe both horizontally and vertically. 
Instead of connecting the burner pipe to the gas supply pipe by 
the liquid seal joint above described, both sections of the pipe 
are made to terminate in discs which are connected together by 
flexible leather or other suitable gas-tight material applied in the 
same manner as in forming the bellows of a dry gas meter. The 
two sections of pipe are thus connected by a gas-tight junction, 
admitting of their relative play both horizontally and vertically. 
donated December 16, 1896). 


Pinwotte, a one 5.4. pm rly me Lalpeig- 
a, rmany. rea apo r for 
Mineral Oil Motors. [6 Figs.] October 27, 1896.—This in- 
vention has for object to provide means for driving mineral oil 
motors without the use of a heating lamp or electric igniting 
device. The figures show the vaporiser in connection with a 
spraying valve Z and with the explosion chamber E of a petro- 
leum motor. The vaporiser consists of a casing K always in open 
communication with the cylinder of the motor, in which casing is 
inserted the vaporising organ V having a central bore B, closed 
at one end, in the longitudinal axis of the vaporiser, and concen- 
trically surrounded by a number of circular passages b extending 
through the whole Jength of the vaporising organ V. The opera- 
tion of the self-heating vaporiser is as follows: The petroleum 
mist or spray coming from the spraying valve Z and drawn 
through the small tube + arranged in the longitudinal axis of the 
vaporiser strikes against the front end of the vaporising organ V, 
and then flows equally distributed through the bores or passages 
b to the side of the cylinder, whereupon vaporisation takes place 
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hy reason of the contact with the large heating surface. Here 
the petroleum vapour now collects to pass through the tube m of 
the explosion chamber E, and be carried along with the current of 
air drawn through the suction valve A. In the compression of 
the charged mixture one portion of the same is forced into the 
vaporiser, to be there ignited at the hot surfaces of the vaporising 
organ V, and thus bring about the explosion. As the casing K— 
protected against radiation of heat by an asbestos covering-—is in 
constant open communication with the explosion chamber, and 
consequently the vaporising organ V impinged upon around its 
surfaces, during the explosion period, by the hot gases of com- 
bustion, a certain amount of heat will during said period be com- 
municated to the vaporising organ V, which suffices to effect the 
vaporisation of the petroleum and also the ignition of the mix- 
ture itself even when the motor is running empty. At first, for 
the purpose of starting the motor, the vaporiser must be heated 
from the outside toa sufficient temperature by means of a lamp 
of any suitable kind. (Accepted December 31, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,725. A. G. W. Bern, London. Machinery for 
Manufacturing Barrels. [6 Figs.) September 18, 1896.— 
The machine is formed with the bed A having the transverse shaft 
B revolving in bearings b fixed to the sides of the machine. The 
wire ropes C are attached to the pulleys D fixed on the shaft B, 
and pass around the barrel E and thence to the adjusting screws F. 
A counterweight ¢c is attached by a second wire ¢e! to the wire C to 
ease the latter wire around the barrel when the tension is removed. 
To the sides of the bed are fixed guides G which form bearings for 
the frame. The frame consists of the pieces H forming the support 
for the barrel, and having slots formed through them, allowing 
them to be adjusted for different diameters of barrels, and of the 
pieces h secured across the pieces H by means of the bolts and 
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nuts h1, slots being formed in the pieces h allowing the pieces H 
to be adjusted in a lateral direction for different lengths of barrels. 
These pieces / are secured to the cross-pieces yg which form bear- 
ings and slide on the bearers G fixed to the sides of the machine. 
A counterweight I is suspended from a wire or other rope ¢ run- 
ning over the pulley wheel 71 on the bed of the machine, and 
draws the frame back when the tension on the wire around the 
barrel is removed. The worm K is attached to the shaft k driven 
by a clutch coupling k! from the pulley wheel k?, and by this 
means power is transmitted to the wormwheel L which runs loose 
on the shaft B. For protecting the barrel from the action of the 
wires where they are crossed the said wires are passed through a 
loop of leather 45 and secured by means of screws h4 between a 





plate of metal h2 and a hinged plate h3 attached to each of the 
adjustable blocks H. The wires C thus passing through the 
leather under the plate and around the barrel do not damage the 
barrel in the opposite motions of the two portions of the wire, and 
the plates turn upon their hinges to adapt themselves to the sha 
of the sides of the Sarre! being formed, The set up staves forming the 
barrel as they come from the staving machine are placed on the 
blocks H, the wiresC being placed over the staves near the end; the 
coupling &1 is then thrown into gear, causing the wormwheel L to re- 
volve ; the coupling connected to the handwheel O is then thrown 
into gear, operates the shaft B, and causes the wires around the 
barrel to be wound around the pulley wheels D, thereby drawing 
the staves together. Before the staves are quite closed a disc of 
wood forming the head is placed in position, so that the edge of 
the disc enters into recesses in the staves and is thus secured. 
When the staves are quite closed the coupling k! is thrown out of 
gear, and the worm acting as a stop prevents the shaft from run- 
ning back. The hoops are then placed on and the coupling 0O is 
then thrown out of gear, allowing the shaft to turn backwards by 
means of the counterweights, and the wires are slackened. The 
16,1806) then removed from the machine. (Accepted December 
16, . 


MILLING AND SEPARATING MACHINERY. 


2266. C. J. and J. Holli London. 
Roller Be for Cement and Mo: Mills. 
(2 Figs.] January 31, 1896.—The improved roller bearing consists 
of a series of rollers arranged annular fashion around a shaft or 
spindle, and between the said shaft and the centre hole of the 
edge runner. These rollers may be journalled in a flange formed 
on the edge runner, or may run in suitable grooves formed in a 
separate inclosing box or bush as hereafter described. If not 
fitted in a box, the rollers can be kept in place by flanged collars 
or otherwise. If fitted in a box, the box after inserting the rollers 
is drawn tightly inside the runner. The box is cylindrical or of 
any form to suit aperture of runner, and one end is solid with a 
channel or groove to receive the end of the rollers. The other 
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end of the rollers fit in a similar bearing formed by a loose end 
piece which is fitted in the end of the box to receive it. The 
figures show a bearing fitted into the centre of an edge runner as 
used in mills. @ is the runner, into the central bore of which is 
inserted the box }, at one end of which is formed a neck c, which 
supports pins d! of the rollers d. The pins at the other end of the 
eo te rest upon a similar neck e formed on a loose grooved flange 
or cover plate f fitted in the box b. The cover f is secured from 
rotating independently by screwed studs g. h is the shaft. The 
cylindrical bush is fixed in the hole in the centre of the edge 
runners with the rollers inside and the loose end is screwed on, 
and the shaft may then be inserted therein. (Accepted De- 
cember 31, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


24,8: F. Berkley, Lumley Thicks, Durham 
Scree Coal. [3 Figs.] December 27, 1895.—The “ tippler” 
frame consists of a pair of circular rims A braced together os 
braces B, B! and by girders B2 which carry the rails © on whic 

the tub wheels run. The transverse and diagonal braces B, B! 
with the girders B2 and the rails C, and guard angle-bars C! form 
a cage in which the tub is inclosed and kept in position whilst 
revolving with the ‘“‘tippler” frame. The two circular rims A 
revolve upon and by the operation of two pairs of sheaves D. The 
driving shaft F, which runs constantly in one direction, has keyed 
on it a pair of sheaves Fl, with which a pair of idle sheaves G, 
mounted on a shaft Gl connected with the hand lever G2, are 
engaged, also engaging with the sheaves D when the “‘ tippler” is 
to be revolved, asshown on Fig. 1. When the full tub has entered 
into the ‘‘tippler” and is standing upright, the shutter H on the 
levers H! mounted upon fulcrums H? fixed to the sides of the 
upper fixed screen J, is raised as shown by dotted lines on Fig. 1, 
and is kept so by the cam-shaped straps K (carried by outriggers 
K1 on the “tippler” frame) pressing down the tail ends of the 








levers H! in which are small friction rollers H3. When the revolu- 
tion of the Bn ” commences, the cam-sha} straps K re- 
volving with it release gradually the tail ends of the levers H!, and 
the shutter H falls into the position shown in full lines in Fig. 1. 
The “‘ tippler” continuing to revolve, the tub begins to peer on 
and to prevent the coal falling in a mass a spout L is preferably 
attached to the “‘ tippler” to cause it to fall gradually on to the 
upper fixed screen J. The ‘‘tippler” having completed half a 
revolution is now in the position shown in Fig. 2, having com- 

letely discharged itself; meanwhile the action of the cams K 
os gradually raised the shutter by stages, and it is gradually 
further raised as the ‘‘tippler” continues to revolve until the 
empty tub is again upright and ready for leaving the “ tippler” 
when the Pony wot straps have opened the shutter to its full 
extent. When the tub commences to discharge, the coal, in the 
first instance, has its fall broken by the inclined spout L, and 
reaches the fixed screen J without breakage, and the shutter H 
is yet closed so as to retain the coal. The tub revolving in the 





“tippler” now continues to discharge more cf its contents until 
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it is completely empty ; meanwhile the shutter has been gradually 
raised by the cam-shaped strips, allowing the coal larger than will 
pass through the bars of the fixed screen J to pass on to the “‘jig- 
ging” screen M, and continuing to be raised. will also allow the 
still larger coal to pass under it, and so on by grades, till finally, 
being opened to its full extent, the largest coal will pass under on 
to the “jigging” screen or screens, where the usual separation 
into grades of sizes takes place, apart from the small coal which 
has practically been separated on the upper fixed screen, and thus 
the larger grades of coal are delivered free from small. (Accepted 
December 16, 1896). 


24,869. F. Brandenburg, Lendersdorf bei Dure 
Gorman, Apparatus for Roasting, Calcining, an 
similar Purposes. (2 Figs.] November 6, 1896.—In the 
calcining or roasting furnaces provided with Thelen-pans hitherto 
used the material to be treated was introduced at one end of the 
pan and discharged from the other end, so that in such process, if 
the calcining or roasting was not —— enough, the material 
had to be recharged into the pan by the workman. The present 
invention enables the calcining or roasting process to go on auto- 
matically, as long as necessary, without interruption. The im- 
proved apparatus consists of two ca!c!ning or roasting pans A, B, 
which are connected together longitudinally in such manner that 
the material to be calcined or roasted is, by the discharge 
shovel of one pan A, introduced into the other pan B, and at 











the other end by the discharge shovel of the other pan B 
is introduced into the first pan A, and so on, so that the 
material is conveyed or forwarded by the swinging shovels a 
from one to the other end of each pan, and by shovels b and 
¢ from one pan into the other, being thus circulating till the 
material is sufficiently calcined or roasted. The material is dis- 
charged from the pans through a door din one of the pans. In 
consequence of the calcining or roasting proceeding automatically, 
the space in which the calcining apparatus is arranged may remain 
closed during the process. Thus in cases when poisonous dust is 
developed during the calcining or roasting, as, for instance, in the 
manufacture of minium, the breathing of this dust by the work- 
men is avoided. Moreover it becomes possible to use hot air in 
roasting or calcining, which is introduced into the closed space 
of the calcining chamber. (Accepted December 16, 1896). 


PUMPS. 


23,345. F. Lobnitz, Renfrew, N.B. Dre Ma- 
chinery. [5 Figs.] October 21, 1896.—The outboard portion of 
the suction pipe A, which is close to the ship’s side, has the next 
outer or lower length of pipe B connected to it in a manner 
allowing of the latter moving in any direction, instead of vertically 
only as heretofore. The flexible joint consists in connecting the 
ends of the pipes A, B by a short sleeve C of leather, rubber, or 
other flexible material, the vipe ends being a short distance apart, 
and the flexible material being fixed to the pipe ends by metal 
bands or wire, or in any other suitable manner. The end of the 
outer pipe length B has fixed to it a pair of diametrically opposite 
curved arms D, the ends of which are jointed to a ring E con- 
centric with the pipe and provided with a journal pin F on each 
side a quarter round from each arm joint. The journal pins F 


Fig.t Fig. 2. 
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are held in longitudinal slots G in a bracket H fixed to the ship’s 
side. The combination of the parts described forms a universal 
joint which permits of the outer pipe length B being deflected in 
any direction to a certain extent from the pipe A, which is fixed. 
Fig. 3 illustrates an improved joint-protecting appliance designed 
to be fitted in connection with the discharging doors. To the 
inner side of the framepiece V to which a discharging door L is 
my oy there is fixed a wooden or metallic bearing-piece U, and 
to this a piece M of rubber or other flexible material is fixed by 
means of a metal bar N or otherwise. The piece of rubber M 
hangs in a manner downwards, being partly supported by a curved 
plate P fixed to the framing, and it is protec by a fixed metal 


guard Q which protects it from the abrading action of the sand 
when discharging. To the bottom of a frame-bar R up against 
which the door L closes, a curved piece of rubber S or other 
flexible material is fixed by means of a metal bar T against which 
the door edge may bear when closed. From its position under the 
frame-bar R, the flexible piece S is protected from the abrading 
action of the sand when discharging. When the door L is slightly 
depressed by the load on it, the edges of the flexible cup-joint 

ieces M and S tend to assume the respective positions indicated 
“ dotted lines, and prevent sand from beginning to escape at the 

(Accepted December 16, 1896). 


joints. 
RAILWAYS AND TRAMWAYS. 


3286. S. Ballard, Colwall, Malvern, Worcester. 
Keys for Fastening Rails of Railways in their 
Chairs or Sleepers. [6 Figs) February 13, 1896.—This key 
is made from plate or sheet steel, iron, or other metal, and is of a 
simple channel section, that is tosay, with two wings bent up from 
the plate with one wing at an acute angle to the plate and the 
other at an obtuse angle to the plate. The particular section of 
the rail R, and also of the jaws c! and c? of the chair or sleeper C, 
may be varied, as the new key is intended to be adapted to exist- 








ing railway rails and chairs without any alteration to the perma- 
nent way whatever. The key is made ofa straight plate k, having 
wings k!, k?, an acute angle k4, and an obtuse angle 5. The acute 
angle and plate k? are generally placed at the upper part, as the 
plate &? is adapted to throw off the water, but the wings kl and k2 
may be at the ~ when desired, and when it is necessary to drive 
the key left-handed. The figures show the key driven in right- 
handed with the taper of the key arranged to suit when the plate 
k3 is at the top of the chair or sleeper jaw. (Accepted December 
16, 1896). 
MISCELLANEOUS. 


2749. J. Jones, London. Ball or Float Cocks. [1 
Fig.) February 6, 1896.—a is the float, b the float lever, c the 
supply pipe, and d the cock body. The body d has, in addition 
to a side inlet e for the water or liquid, a side outlet f communi- 
cating with a mouth or discharge piece g. Between the inlet and 
the outlet isa seat h fora valve j of india-rubber. The body of 
the valve is preferably cylindrical, and its upper part rounded or 
conical, It is placed around a central rod or pin k formed with a 
flange or shoulder 7 at bottom, against which the lower part of 
the valve j bears. The rod or pin k& is carried by the valve stem 
m, and is preferably free to turn axially thereon. It is shown as 
connected to the stem m by a screw » which passes through the 
side of the stem and engages in a groove p in the rod k. The 

art q of the body of the cock below the valve seat is of larger 

iameter than the valve, so that when the valve is open the water 
that enters the cock by the inlet e and passes through the valve 
opening can flow between the body of the cock and the body of 
the valve to the outlet f. The area of the annular space 7 between 
the cock body and the valve body should be at least equal to that 

















of the outlet 7. The valve stem mm passes through the lower end 
of the body of the cock, which is closed by a screw plug s except 
for the passage of the stem. The stem is slotted at t to give pas- 
sage to the float lever b, which is preferably centred to the lower 
part of the mouth or discharge piece g. The cock has a chamber 
tu above the inlet e, and in communication therewith. This 
chamber is hermetically closed at the top by a cap », and is 
always full of water. The action of the cock is as follows: When 
the float lever 6 descends it draws down the valve stem m and 
valve j, so that the water from the inlet e flows through the valve 
a and through the annular space 7 round the valve body to 
the outlet # communicating with the mouth or discharge piece g. 
As the float lever b rises, owing to the gradual filling of the cis- 
tern or tank, the valve stem m and valve j also rise, but owing to 
the construction and arrangement of the parts the valve leaves a 
waterway equal to a full bore until it has practically reached its 
seat. A very slight further rise closes the valve. Concussion in 
the pipes is obviated by means of the water in the chamber u at 
the upper of the cock. The water in this chamber acts asa 
sort of hydraulic buffer, and thereby absorbs any sudden increase 
of pressure due to the sudden stoppage of the flow of water. 
(Accepted December 16, 1896). 


7404. C. G. Poulson, Linwood Station, Penn., 
U.S.A, So Machines. [4 Figs.) April 7, 1896.—In a 
box A is a screening or separating table B. This table is given a 
downward inclination from its head in direction of its tail end, as 
shown in Fig. 2, and the said tableis mounted to have end motion 
in the box body, being ——, connected at each side at top 
and bottom by links 10, pivotally attached to the box body at or 
near the top. The screening or separating table B consists of a 
number of bars 11, diamond or lozenge shaped in cross-section. 
The bars are wider apart at the tail end of the table than 
at the head, the increase in the between the opposing 
bars being gradual. The inclined upper surface of the bars tends 
to guide the material, peas for example, to be separated or sorted, 
into the spaces between the bars and through which they are 
adapted to drop. Beneath the table a series of hoppers 12 is 
located transversely of the table, being attached thereto so that 
they have movement with the table. These hoppers receive the 
peas of different sizes, the smallest sized peas passing through the 
narrower spaces of the table and into the first hopper, the next 
size of peas falling into the next hopper, and so on to the end of 
the table, at which point the very large sized peas, not capable of 
passing through the screening table, pass off at the tail end of the 
same and are received into a pocket 13, from whence they find an 
exit through a chute 14. A partition 15 is placed vertically at 
the rear end of the fixed body beneath the table. The table is 
provided upon its under face with a buffer 16, adapted to strike 
against the partition 15 when the table is reciprocated. At the 








forward end of the table a batten 17 is secured, which is adapted 


to beacted on by cam plates 18, formed upon a drum 19, journalled 
in the head portion of the box A beneath the table. As the drum 
19 revolves, the cam plates onthe drum striking the offset on the 
rib 17 at the head of the table, will force the table in direction of 
the head of the box against the tension of the spring 21, and the 
moment that the tension is relieved from the plate on the drum 
the spring will force the table in direction of its delivery end, 
causing the buffer 16 to violently and suddenly strike the partition 
15, thereby giving the material on the table a decided impulse in 























direction of its delivery end, assisting the travel of the material 
down the incline of the table. This intermittent shock to the 
table keeps the material thereon constantly agitated, and facili- 
tates the passage of the material through the openings in the 
table, and owing to the inclination of the sides of the lower por- 
tion of the table bars or slats, the material when passing through 
the spaces between these bars or slats, will be quickly released 
and will suffer comparatively noinjury. (Accepted December 16, 
1896). 

25, D. B. Walker, Aberdeen. Refrigerating. 
(5 Figs.] November 11, 1896.—This invention relates to improved 
means for cooling or refrigerating the holds of fishing and other 
vessels, railway cars, and the like. The improvements consist in 
thoroughly insulating the bulkheads of the vessel, and then by 
placing narrow upright tanks A inst the said bulkheads or 
walls, the tanks A extending from the bottom of the hold to the 
deck, to which they are connected by manholes B for the purpose 
of filling and cleaning them. A tank A may also be placed 
running fore and aft in the middle of the ship’s hold, as shown in 
Fig. 2, or it may be placed in any other position found convenient. 
In the case of railway cars, as shown in Figs. 3 and 4, a narrow 
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— tank A is fitted on to the ends or other parts of the car 
which would be found most suitable for the nature of the goods 
required to be carried. These tanks are also connected to the top 
of the car by manholes B. The tanks may also, when there is no 
side door, extend the full length of the car. A tank may also be 
secured to the door should it be found desirable. Into these 
tanks are * ice, salt, or other refrigerating chemicals which 
will bring the air down to and maintain a very low temperature. 
The tanks are fitted with taps to draw off the water when the cold 
is all extracted. In the case of new vessels or cars the refrigerator 
may o with them and made fixtures. (Accepted December 
16, 1896). 























25, A. Mauser, Schrambersg, Ge: . Metallic 
Fencing. [5 Figs.] November 11, 1896.—In many branches of 
industry large quantities of sheet metal strips are produced as 
waste metal, which have not hitherto been employed for any use- 
ful purpose. The inventor has found that this form of metal 
waste may be advantageously employed for making fences, the 
said strips being arranged one above the other, and adapted to 
more or less overlap, the overlapping parts being secured together 
by means of hooks, clamps, rivets, or the like, and thus filling up 
the < ae between the posts, rods, or bars to which they are 
attached at their ends. The fence is composed of a number of 











sheet metal strips a having circular or other apertures stamped 
out along the same. The strips may be connected together in the 
following manner: Along one edge of each ‘strip, tongues } are 
formed, whilst the other edge is provided with slots c, as shown at 
Fig. 2. The strips are then laid with their edges partly over- 
lapping, and the tongues of one strip passed through the slots of 
the under or overlying strip, and bent round, as shown. At two 
opposite sides of each square, or, if necessary, at all four sides, the 
fence thus formed is secured to poles, rods, or bars d fixed to posts 
— in any suitable manner. (Accepted December 16, 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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MACHINE-MOULDED WHEELS. 
No. III. 
By JosrerH Horner. 

HAVING now described in full detail the machine 
which was the first to come into general use, it is 
necessary to go back some years. There is a belief 
that Scott’s was the first machine invented. But 
such is not the case. Though much used in the 
past, and therefore tolerably well known, it is of a 
type which differs so essentially from those which 
now find favour, that it seemed best to consider it 
alone. It was manufactured specially for sale, but 
superior machines were in use in a private firm long 
previously, as the following account will show. The 
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however, was soon discarded by the firm, partly 
because it lacked rigidity, and partly because it 
was seen that many details could be improved 
upon. The great value, however, of the principle 
of moulding toothed wheels by this method having 
been established by this experiment, it was com- 
paratively easy with the experience gained thereby 
to design and construct other machines in which the 
weak points of the first would be eliminated, and 
superior results secured. The design, therefore, 
afterwards adopted embodied a circular revolving 
table to carry the moulding box, and a jib travers- 
ing along a bed for regulation of the radius of any 
given wheel, the tooth or segmental pattern block 
for which was carried on a vertical slide at the 
end of the jib. This was the machine patented 
by Mr. P. R. Jackson, and which formed the sub- 
ject of the paper just now referred to. But it was 
not intended for sale, nor pushed in any way, 
being designed primarily for the firm’s own use in 
their trade as makers of toothed wheels. Messrs. 
Jackson have sent a few of these machines abroad 
to America and the Continent, but asa rule they 
do not press their sale, finding the making of the 
wheels themselves more profitable, and with their 
unique experience, better, they think, for the users 
of the wheels. For this reason the earliest and the 
most highly specialised machines have remained so 
little known outside the firm itself. It seems to 
me that some particulars of the first table machine 
should preface the remarks to follow on the later 
existing types of other manufacturers. 

Without fullyillustrating the machine in question, 
the elevation, Fig. 17, the section through the 
table and base (Fig. 18), and the enlarged view of 
the tooth slide (Fig. 19) will render the general 


is rotated through successive distances equal to the 
pitch by means of the change wheels N, O, P from 
the division plate Q, revolving the wormshaft R, 
worm §S, and wormwheel T. The latter is made 
fast below the underside of the table. There are 
no rollers, nor is there ring contact underneath the 
table, the length of the pivot A rendering these un- 
necessary. There is a water seal or lute at c intro- 
duced for the purpose of excluding all dust and 
sand from the worm gear beneath the table. 

The vertical slide U, enlarged in Fig. 19, which 
carries the tooth-block, moves in guides, having a 
setting up strip. It is actuated with the handle V, 
pinion W, and rack X. It is counterbalanced 
slightly in excess by means of the weight Y. The 
ratchet - wheel Z, with its pawl, prevents the slide 
from slackening back during the period of ramming. 
The balance-weight is slightly in excess of that re- 
quired to counterpoise the slide in order that the 
latter shall always press upwards against the ratchet 
pawl. The block carrier d is fitted to the slide U by 
means of horizontal grooves, and its face has verti- 
cal grooves. These are introduced specially to 
facilitate the cutting of the teeth on the block in 
place, which is done with a fly cutter. 

Into the conical hole e in the top of the table, 
Fig. 18, a bar is pivoted to take the striking 
boards, and the strips for measuring the diameter 
of moulds. A part flask is shown in position on the 
table. 

Remembering that this machine was in use 41 
years ago in the foundry of Messrs. P. R. Jackson. 
it is a matter of surprise that it should have em- 












design and all important mechanism quite clear. 
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type upon which the best machines are now built | 


antedated Scott’s by more than 20 years. It was a 
table machine ; the first of this kind was the in- 
vention of Mr. P. R. Jackson, then the head of the 
present great Salford firm, and it was described by 
him in a paper read befere the Birmingham meeting 
of the Institution of Mechanical Engineers in April, 
1855. Probably there are not many outside the 
Manchester district who are aware how much of the 
essential mechanism of later table machines is em- 
bodied in this, the first of the kind ever made. 
There was, however, an earlier machine than 


this, also the invention of Mr. P. R. Jackson, to | 


which the one subsequently built by G. L. Scott 
bore some resemblance. This earlier machine, in- 
vented nearly 50 years ago, was made with an 
upright pillar, having a horizontal arm or jib on 
top of the pillar to carry the tooth block. This, 


however, only bore a superficial resemblance to that | 


of Scott’s introduced 20 years later, since the 
moulding was not done in the floor, but ina box 
which was carried on a table. The first machine- 
moulded wheel ever made was moulded on this 
machine, and was exhibited by the firm in the 
International Exhibition of 1851. This machine, 

















The first detail which arrests the attention is the , 
centre post or pivot A, cast in one with the table B. 
The post has a taper neck, and a steel foot. The 
neck revolves in the main framing C, and the foot 
is stepped into the boss D. This boss or footstep 
is made in two parts. The upper part is connected 
rigidly to the bed C, which is square in plan, by 
means of four diagonal ribbed cast-iron struts E. 
The lower part in which the footstep revolves 
/can be adjusted by slackening or tightening the 
| bolts a, «a until the tapered neck of A revolves 
easily in C, the principle of adjustinent being 
similar to that between the conical neck of a lathe 
mandril and the tail stop pin. Those portions of 
the machine which lie below the bottom of the 
bed C are sunk into a pit, shaded in Fig. 17. F 
‘is a longitudinal bed, bolted to the square bed C 
‘to carry the arched arm or jib G, which can be 
slid along it from the centre of C to any radius, 
and clamped with the set screws on both sides of 
the saddle. The jib is traversed by means of a 
pinion H working in a rack J which runs the whole 
length of the bed F, and which is bolted to it. 
The pinion is operated by means of the cross 
handle K and bevel wheels L and M. The table 





| placed low down in the base. 
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bodied designs upon which little substantial advance 
has been made. If we take away the centre pivot 
A, with the footstep D and struts E, the essential 
elements of the best modern machines remain. 


|The beds C and F and the traversing jib G, by 


which any radius within the range of the table is 
obtained without lack of rigidity, are now generally 
adopted. The only alteration, and that a minor 
one, lies in the method of traversing the jib, a 
screw movement being generally employed. The 
placing of the wormwheel underneath the table, the 
mechanism for elevating and depressing the slide, 
and the balancing of its weight are still used practi- 
cally unaltered in form, and for the ratchet-wheel 
a stop is generally substituted. It is true that 
diversities in minor details exist in moulding 
machines constructed by various makers, as 
would be natural to expect. But the type 
which experience has proved to be the best, is 
embodied in this early machine. By its adoption 
the top-heaviness, so objectionable in Scott’s, was 
avoided, the centre of gravity of the mass being 
Small pinions, too, 
can be moulded, because no central post occupies 
the room wanted for their moulding. 
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Not only is the table form of machine the inven- 
tion of Mr. P. R. Jackson, but the floor machine 
was designed and used at the same time, and was 
described in the aforesaid paper, read in 1855, in 
these words: ‘‘For moulding very large wheels 
extending beyond the range of the apparatus, the 
sliding jib and carriage are removed altogether, and 
a horizontal arm fixed on the revolving table, 
carrying at its outer extremity the vertical slide 
and the segment pattern, which are then moved 
round by the dividing gear, instead of moving the 
moulding-box ; the operation of moulding taking 
place in a circle round the machine.” The mould- 
ing of racks was also described at the same time. 

Messrs. P. R. Jackson and Co. have during their 
very long experience in this class of work, intro- 
duced so many improvements in wheel-moulding 
machines that their functions are now of an almost 
universal character. In this firm there are between 
30 and 40 such machines in regular work. Some 
of these are of quite a special character, as, for 
example, those employed for the moulding of racks, 
and for the moulding of worms. For moulding 
racks the machine is made with a straight table and 
bed, and the moulding-box is straight also. When 
the box is fixed on the table, the jib is moved over 
it along the bed, by means of a screw, and the usual 
gearing of change wheels, to give the correct pitches. 
In other respects the construction is the same 
as that of other machines. For moulding worms, 
the table for the moulding-box is carried on a 
strong pillar, which also carries a jib, and horizon- 
tal slide working over the moulding-box. Overthe 
centre of the box is a vertical spindle. This spindle 
has both a rotary and vertical motion, and the 
thread of the worm is formed in the sand by means 
of these motions, by a templet or cutter of the 
required shape and size attached to the lower end. 
The spindle slides vertically through a fixed boss, 
carrying a bevel and a spur wheel. A pinion working 
with the bevel wheel and operated by a handwheel 
gives the rotary motion to the spindle, at the same 
time that the spurwheel works with a rack on the 
horizontal slide. This carries a rod set to the re- 
quired angle of the worm thread, which lying in 
contact with the spindle, through the medium of a 
boss and collar thereon gives to the spindle the re- 
quired vertical motion. 

Further, Messrs. Jackson have ever since the in- 
vention of their machines adopted the plan of cut- 
ting the teeth of the moulding blocks on the ma- 
chines themselves. The rough block of wood is 
attached to the slide, the change wheels adjusted, 
and a fly cutter mounted on a spindle in a stand 
fixed to the table of the machine itself, cuts each 
tooth space in succession, the machine arm 
being turned round through a distance equal 
to the pitch between the cutting of each space. 
This method insures absolute accuracy. This 
firm was also the first to deal successfully with 
the moulding of double helical gears, of which they 
manufacture large quantities both in iron and steel 
for rolling mills, and other purposes. 


A SINGLE-RATIL RAILWAY, 
(Concluded from page 167.) 

As we explained in our last article, the rolling 
stock of the Caillet single-rail railway may be pro- 
pelled either by hand or animal power, the vehicles 
of the former class being of course much lighter 
than those of the latter. An ordinary type of hand 
vehicle is adapted to carry a load of about 700 lb., 
and is mounted on wheels 10 in. in diameter. 
There is, however, a large variety of types in 
use, the smallest of which is the wheelbarrow, 
published on page 176 of our last issue (Fig. 6) ; 
it consists of a low box body with wheels projecting 
at each end, and loose sides to facilitate unloading. 
A number of special forms o* this elementary class 
of vehicle have been constructed to suit special 
requirements chiefly for colonial work. A larger 
form of hand-propelled wagon is that illustrated by 
Fig. 7, which is specially adapted for the transport 
of forage, sugar-cane, &c. The ambulance car, 
Fig. 5, shows a very interesting adaptation which 
has a'so been used in the colonies ; it is an ambu- 
lance car with a very light frame covered with cloth 
and provided with curtains on one side ; it con- 
tains two stretchers, which are suspended by loops 
attached to the frame, and which can easily be re- 
moved or fixed in position. Other examples include 
trucks —_ adapted for moving heavy objects 
such as bridge girders, telegraph poles, trees, &c. 


These are provided with two traction bars, and it 
is necessary to have twomen to propel them and to 
keep the vehicle in equilibrium ; each of these bars, 
as shown in the engraving (Fig.7), is provided witha 
handwheel controlling a brake which operates on 
each of the trucks. It may be mentioned that the 
outside width of vehicles of thistype is about 5 ft. 
For rolling stock of a heavier class moved by 
animal power, it is necessary to have a total width 
of nearly 10 ft. Such wagons are constructed on the 
same general principles as the lighter ones worked by 
hand, but they are, of course, heavier and of much 
greater capacity, being able to carry 1 or 2 tons. 
They are mounted on wheels from 20 in. to 30 in. 
in diameter, the general arrangement being in all 
cases the same. From the illustrations on pages 
198 and 199, it will be seen that the body of the 
car is carried on two light girder frames in which 
the wheels are mounted ; these wheels are con- 
trolled by brakes, and to the car body are secured 
the light tubes which serve as traction bars. 

The system Caillet has already found a con- 
siderable number of applications, as for example, 
for earth wagons, where two bodies can be mounted 
on one frame ; these can either be propelled by 
hand or horse power. As will be seen, the method 
of harnessing is very simple, and there is never any 
oceasion to turn the vehicle, as the horse can be 
attached indifferently for one direction or the other. 
Fig. 7, page 198, illustrates a much larger carriage, 
intended for the transport of merchandise ; the 
underframe in this case consists of two beams placed 
some little distance apart, and carrying four wheels 
between them. It is quite easy to adapt this class 
of rolling stock for two animals, instead of one, as 
shown in Fig. 8 ; all that is necessary is to increase 
the length of the traction bar, and place the pair of 
horses, mules, or oxen side by side, separated by a 
pole, that forms a guiding bar. Figs. 9 and 10 
illustrate so clearly other kinds of rolling stock that 
it is unnecessary to refer to them further ; attention, 
however, may be called to the view which shows 
an arrangement of earth wagons that is in success- 
ful operation. Referring to Fig. 4, on page 176 
ante, it will be seen that a tramcar on this system 
is sufticiently capacious to carry a considerable 
number of passengers. 

We think there is little doubt that Mr. Caillet’s 
very ingenious and original system of mono-rail 
railway will find a large application, under the 
conditions so commonly met with both at home 
and abroad, of light and intermittent traffic and im- 
perfect roads. It is not, of course, claimed that it 
can possess the efticiency even of a Decauville rail- 
way, but in situations where traftic does not justify 
the construction even of that very inexpensive 
form of communication, the Caillet mono-rail 
tramway should find numerous application. The 
system has been tried under very varied conditions ; 
it has stood the test of practical service, and in 
Egypt its efficiency has been strongly indorsed by 
British Engineer officers. We think that there 
are many districts in this country, the traffic of 
which could be worked more successfully by the 
Caillet mono-rail tram system than by any system 
of motor cars or of light narrow-gauge railway. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue fiftieth annual general meeting of the Insti- 
tution of Mechanical Engineers was held on Thurs- 
day and Friday of last week in the theatre of the 
Institution of Civil Engineers, the President, Mr. 
E. Windsor Richards, occupying the chair on both 
evenings. Three papers were on the list, but of 
these two only were read. The first of these was 
the fourth report to the Alloys Research Committee, 
made by Professor W. C. Roberts-Austen, and the 
second on ‘‘ Partially Immersed Screw Propellers 
for Canal Boats, and the Influence of Section of 
Waterway,” by Mr. Henry Barcroft, of Newry. 
The third paper, which was postponed, was by Mr. 
Leslie 8. Robinson, and was on ‘‘ Mechanical Pro- 
pulsion on Canals.” 

The usual formal business having been trans- 
acted, Mr. Bache, whom every one was glad to see 
present, read the annual report of the Council. It 
commenced by stating that at the end of last 
year the number of names of all classes on the 
roll of the Institution was 2360, as compared with 
2271 at the end of the previous year, thus 
showing a net gain of 89, Professor Unwin 





has been elected an honorary life member of 








the Institution, in appreciation of the eminent 
position he occupies as a representative of scien- 
tific engineering in the country. Turning to the 
accounts, the receipts of the year were 73881. 15s.9d., 
and the expenditure 52151. 8s. 1d. The capital of 
the Institution now amounts to 45,4611. 17s. 2d. 
Of this amount 24,028/. is invested, mostly in 
railway debenture stock, but 16,877/. 5s. 4d. has 
already been expended on account of the new In- 
stitution house at Storey’s Gate, Westminster. 
This has been gone on with to the extent of com- 
pleting the foundations and substructure, and the 
superstructure, which had been delayed for some 
time pending the settlement of certain preliminaries 
with the Oftice of Works and the County Council, is 
now being proceeded with. 

Reference was next made in the report to the 
work of the Research Committees. The report* 
of Professor Hudson Beare and Mr. Bryan Donkin 
to the Steam Jacket Committee, containing the 
results of trials made with one of the Lancashire 
and Yorkshire Railway locomotives, which had 
been fitted with steam jackets by Mr. Aspinall, 
was in the nature of an interim report pre- 
sented pending the realisation of results from 
laboratory experiments in progress at University 
College, London. The Research Committee upon 
the temperatures, pressures, and other condi- 
tions of working of gas engines, of which Pro- 
fessor Kennedy is chairman, has been occupied 
with the preparation and arrangement of the neces- 
sary apparatus for the investigation of this subject, 
and with preliminary experiments for determining 
the best mode of procedure for reaching the end in 
view. 

An additional Research Committee for investi- 
gating questions connected with the working of 
the steam engine has been appointed during the 
last year, under the chairmanship of Mr. Bryan 
Donkin ; and an engine suitable for experiments of 
the kind contemplated is in preparation. The 
report goes on to refer to the meetings of the past 
year, which have all been fully reported in our 
columns, and concludes by calling attention to the 
fact that the present year is the jubilee of the 
Institution, it having been founded in 1847. The 
Council propose commemorating the event by hold- 
ing the summer meeting in its birthplace, the City 
of Birmingham. 

In moving the adoption of the report the Presi- 
dent said he was glad to say the difficulties with 
the London County Council and the Office of Works, 
which had retarded the building of the new house, 
had been removed, so that the work would be com- 
pleted in 18 months. Speaking of the Alloys Re- 
search Committee, the President said that the effort 
was being made to bring scientific research into 
line with practical working. The Institution had 
never lost sight of the value of research. Other 
societies had made grants to individual investi- 
gators, but the Institution of Mechanical Engi- 
neers went further than this in appointing com- 
mittees on special subjects and paying the cost of 
the researches. ‘The work of Professor Roberts- 
Austen, an example of which was to be presented 
that evening, had been highly appreciated abroad 
as well as in this country, and the Council had de- 
termined to award a further sum of 250/. to the 
use of the Alloys Committee. 

The President subsequently announced that 50 
new names had been added to the roll of the Insti- 
tution by the elections in connection with the pre- 
sent meeting. The Institution is certainly making 
most satisfactory progress, and we have no doubt 
that when its new house is completed its growth 
will be even more rapid than it has been. The 
President also referred to the loss the Council 
felt they had suffered in the retirement of Mr. T. 
Hurry Riches from the Council. Mr. Riches had 
been a member of Council for a great number of 
years, and had been a most valuable colleague. He 
would be very much missed. The President’s 
remarks on this subject were evidently, from the 
way in which they were received, fully in accord- 
ance with the feeling of the meeting at large. All 
who have seen anything of the working of the 
Institution are aware how fully Mr. Riches has its 
interests at heart ; and those who have had occa- 
sion to visit Cardiff in connection with this or any 
kindred Institution holding a meeting in that city, 
must have found out not only what an indefatigable 
worker and able organiser Mr. Riches is, but how 
much weight his name carries in that busy part of 





* See ENGINEERING, vol. Ixii., page 715, 




















' 


sc SG reece 


go yt 





Fes. 12, 1897. | 


ENGINEERING. 


197 








the kingdom. It is to be hoped that when another 
vacancy occurs in the Council Mr. Riches will allow 
himself to be again nominated ; for he is a repre- 
sentative mechanical engineer in an important engi- 
neering centre. Mr. John I. Thornycroft is the 
new member of Council elected in «the place of 
Mr. Riches. The announcement of his election 
was received with applause. 


Tue AtLoys RESEARCH COMMITTEE. 


Mr. Bache next proceeded to read the fourth re- 
port of the Alloys Research Committee, which had 
heen prepared by Professor Roberts-Austen, and of 
which we commence the publication in our present 
issue. At the conclusion of the reading, Professor 
Roberts-Austen, at the invitation of the President, 
made one or two supplementary remarks. He 
referred to a remarkable paper by M. Le Chatelier, 
which had been published recently in the Revue 
Général de Science, in which was shown what took 
place in alloys after they became solid. This was 
a matter upon which the report then before the 
meeting treated, and it was a remarkable coin- 
cidence that the same subject of investigation 
should have been taken up at the same time by two 
persons working independently in different coun- 
tries. Referring to the diagrams, which will all be 
published in our columns in due course, he 
called attention to the influence of the eutectic 
low down on the curve in its effect upon strength, 
and in some cases the curves showed apparent con- 
tradictions. It was a difficult subject to deal with, 
as they had the alloys in solid and fluid conditions. 
He was pursuing this investigation, and was 
making experiments with carburised iron, upon 
which he would write a description. The matter 
was not, however, quite ready for publication. 
It was, however, a most interesting line of re- 
search, and he hoped by its results to harmonise 
some conflicting opinions. In the report he 
referred to the necessity for the simultaneous 
use of the pyrometer and microscope before 
attempting to explain how structure is built 
up of molecules. He had fully hoped that the 
micro-structure of alloys would have taken a promi- 
nent place in the present report, and the members 
of the committee who visited the Mint some weeks 
since saw the elaborate arrangements for conduct- 
ing micro-photographic work with high magnifica- 
tion which he had made under the guidance of his 
friend, M. Osmond, to whom he referred as the 
greatest living student of the microphotography 
of metals. He was, however, compelled to defer 
until the spring the publication of his results. For 
this reason, save for brief incidental references, 
micro-structure did not find a place in the report 
then before the meeting. He specially regretted 
this, for there was important work of other experi- 
menters with which he hoped on a future occasion 
to deal fully. The workers were numerous, and 
among them he mentioned M. Behrens, of Delft, 
and M. G. Guillemin, who gave some years ago some 
beautiful microphotographic studies of the struc- 
ture of copper and copper alloys. The speaker also 
wished especiallyto mention the work of M. Charpy, 
who, in the report of the Société d’Encourage- 
ment, to which he had referred, systematically 
attacked the micro-photographic study of the 
brasses, of which he gave no less than 48 admirable 
micro-photographs. 

Professor Roberts - Austen went on to say 
that had he dealt with microscopic work in 
connection with alloys, he should have shown 
full appreciation of the work of Professor 
Arnold, on whom, so far as Sheffield is concerned, 
the mantle of Sorby may be said to have fallen. 
In previous reports, the speaker had shown 
that the presence of a fusible eutectic alloy can 
be detected by the aid of the recording pyro- 
meter, as the fusible eutectic is revealed by a low- 
down point of arrest on the cooling curve. Pro- 
— Arnold has shown in a paper published in 

“NGINEERING in February of. last year*, that the 
presence of these eutectics in gold and in copper 
may be revealed by the microscope, if the speci- 
— have been subjected to certain thermal con- 
Sede Peg he carefully defines. The speaker 

nE at Professor Arnold would furnish an 
abstract of his results for the use of the Committee. 
t was such results as these, Professor Roberts- 
a continued, which he hoped would not be 
pred ~s sight in future work. Micrographic work 
na manded a long apprenticeship, and although he 





* See Encingepine, vol. Ixi., page 176, 





and his assistants had only recently attained the 
degree of proficiency in microphotography which 
gave them confidence to proceed to publication ; 
still for some time past the micrographic installa- 
tion has been devoted to departmental uses, hence 
the absence of microsections in the present report. 

In concluding the report, the author desired to 
offer his warmest thanks to Mr. Alfred Stansfield, 
B.Sc., and Mr. Merrett, who so ably assisted him 
inits preparation. The work of Mr. Merrettappeared 
in this series of reports for the first time, and he 
had proved himself to be a careful experimenter. 
To Mr. Stansfield the thanks of the Committee were 
specially due, for, owing to the many claims upon 
the author’s time, he had been obliged to entrust 
the conduct of certain portions of the research 
entirely to Mr. Stansfield, and he knew that he could 
do so with confidence. 

The discussion on the report was opened by Sir 
William Anderson, who referred to the great 
amount of work which the report represented, and 
pointed out how fortunate the Committee was to 
have secured the aid of so indefatigable an inquirer 
after scientific truth as the author of the report. 
The speaker did not propose to say anything on the 
scientific aspect of the question. He might point 
out some of the practical results. It was very 
difficult for engineers to determine from what cause 
a metal may be unsatisfactory. If they had recourse 
to chemical tests they were met by the difficulty 
that such very small portions of alloys have impor- 
tant influences that a complete analysis would 
embrace tests of all the known elements on the face 
of the earth. That, of course, was impracticable. 
At the Royal Arsenal they kept ingots for guns in 
store, and as it was not possible to use mechanical 
tests, they had to fall back on chemical analysis. 
That was unsatisfactory ; but by the use of the 
method of investigation suggested by the report 
before the meeting, the presence of minute por- 
tions of an undesirable constituent would be re- 
vealed in the manner shown by the cooling curves on 
the diagram. He was going to ask for the appa- 
ratus for use at the Arsenal, when Professor 
Roberts-Austen could spare it for a time, but he 
saw now that if he waited for that he might have 
to wait very many years. Under these circum- 
stances he was afraid he should have to ask the 
author to design him a special apparatus for use at 
the Arsenal. The speaker had brought down a 
brass powder case for a 6-in. quick-firing gun. 
It was formed from a solid disc by a series of 
drawings, pressings, squeezings, and annealings, 
until the long thin cylinder shown was produced. 
It was really extraordinary how the metal could 
be made to flow. Now the proportions of this 
brass were 70 copper to 30 of zinc, a mixture 
shown by long experience to be the best, and on 
looking at the diagram on the wall it would be 
seen that the curves for this mixture would lead to 
such a result being expected. It would be seen 
that the mixture named coincided with the point 
where the first eutectic alloy separated out. He 
thought he saw in this way a means of getting 
over the difficulty of drawing a satisfactory speci- 
fication. At present they had to stipulate for 
certain brands of metal which had been found to 
be satisfactory, so they were really in the hands 
of the dealers. The only test they had was 
practical work. But now he had great hopes that 
specimen ingots would be able to be tested by 
adopting the method set forth in the paper, and 
thus a mechanical test would be sufficient ; the pro- 
portions of zinc and copper being varied to get the 
desired result, asshown by the curve. In this way 
the report would be of the greatest practical value 
to the engineer. 

Sir William White said that when the paper 
came to be studied, its wide bearing on engineering 
problems and the influence it would exert on the 
manufacture of alloys would be better understood. 
The branch of manufacture which he was interested 
in, and which included a proper knowledge of the 
action of alloys, was that of armour-plates. This 
had been more particularly shown of late, for those 
who had been successful in this branch of manufac- 
ture, and who had gone ahead of their rivals, had 
been conducting researches of a like nature to that 
of the report. The Committee and the whole 
engineering community were under great obliga- 
tion to Professor Roberts-Austen for the work he 
had done, and he felt sure the paper would be- 
come classic and be quoted as a source of authority 
in future times. There was one other point to 
which he would like to make reference, that was the 





unstinted acknowledgment made by the author of 
the work of other investigators, perhaps especially 
that of Professor Arnold. This, Sir William said, 
showed the true and generous spirit of scientific 
research. 

Mr. Stead also spoke of the great value of the 
work carried out by the author, and he had read the 
report with great interest and pleasure. The ques- 
tion of eutectic points of lead and tin had a curious 
illustration. For generations this alloy had been 
used for solder, which was made, not by definite 
parts being weighed out, but by quantities of tin 
being gradually added until a sample of the molten 
mass solidified with a silvery surface. That effect 
was produced when the mixture was 32 parts lead 
and 68 tin, and by the curve this was shown to be 
the eutectic. The speaker next exhibited several 
samples of solder differing in various slight degrees 
from the proper mixture. The more they de- 
parted from the proper constitution the greater 
was the blurring of the surface by a white spot, 
caused by a part of the metal solidifying before the 
eutectic alloy. Mr. Stead also referred to some 
experiments he had made by melting lead and 
antimony together, illustrating his meaning by 
means of diagrams. The antimony solidifies first 
in cubical crystals and floats to the top of the 
ingot. Incidentally he remarked that the melting 
point of antimony is 630 deg. and not 440 deg., 
as given in the text-books, the specific gravity 
being 6.7. As the hour was so late, Mr. Stead 
said he would communicate his further remarks 
in a letter to the Secretary. 

Professor Arnold said that at that late hour, it 
being then close upon 10 o’clock, he could do little 
more than thank the author for the kind reference 
he had made to the work done at Sheffield. He 
would point out, however, that if pure gold had 
added to it .2 per cent. of bismuth, the mass would 
solidify in regular grains, each enveloped in its 
eutectic alloy, so that it would be almost as_ brittle 
as chalk, but if it were heated the eutectic alloy 
became pasty, and it could be pounded in a mortar. 
The grains of gold could thus be separated. He 
showed one which had been isolated and sent to a 
gold-beater. It had been extended to about the size 
of a postage stamp, showing that the gold itself was 
not rendered brittle, and that it was only the alloy 
by which the grains were bound together that was so. 
A practical point in connection with alloys research 
was the different effects of arsenic and phosphorus on 
iron. Engineers seemed to think that arsenic was 
as injurious as phosphorus, and the result was very 
serious to steelmakers. The specifications were 
drawn with a maximum of arsenic not to exceed a 
quantity so small that it could not be determined 
for the whole ingot, as a typical analysis could not 
be obtained. The consequence was that in spite of 
every care steel was sometimes pot that 
was useless for specification purposes, though the 
amount of arsenic present in the ingot would do 
little enough harm. If the Alloys Research Com- 
mittee did no more than settle the question of 
the influence of arsenic on mild steel, it would have 
carried out a good and useful work. 

At this point the meeting was adjourned. 

On the evening of Friday, the 5th inst., the first 
—— on the report was Mr. Gowland, late of the 

apan Mint. He referred to the great value of the 
curves M. Charpy had contributed on the subject 
of the temperature at which the.annealing of brasses 
is effected. In practical work our own manufac- 
turers had not missed the point that a low tem- 
perature was advisable for annealing, and working 
processes followed. The diagram shown on the 
wall, giving the freezing - point curve and the ten- 
sile strength and extensibility of Conger - zine 
alloys was most instructive, and showed the value 
of the recording pyrometer, which should be intro- 
duced into all metallurgical werks. It would often 
throw a flood of light on the causes of failure. It 
would be seen that the strongest alloy was 60 per 
cent. of copper to 40 per cent. of zinc, and this had 
practically only one freezing point. If the same 
held good with other alloys, it was only necessary 
to proportion the mixture so that there should be 
only one freezing point. He had made tests with 
the brass referred to, but had not obtained such 
good results as Professor Roberts-Austen had 
reached, but it might be because his specimens 
were taken from larger castings. From 38 to 42 
tons per square inch might be obtained with a 
copper-zine alloy by using the right metals and 
treating them properly. The influence of eutectic 
alloys was well illustrated by the wonderful effect 
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produced by the addition of small quantities of iron 
or tin in an alloy, effects which were out of all 
proportion to the quantity of materialadded. Pro- 
fessor Roberts-Austen in this way had increased the 
strength of some alloys to a remarkable extent, and 
his paper read on the previous evening had ex- 
plained the reason of this. It was a fact not known 
hefore, and one of great practical value, If that 
were true of iron and tin, the same might be said 
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of small quantities of other metals or other alloys. 
It was only necessary to add the alloy to make the 
eutectic infusible, and thus lose the break in the 
curve, and get a strong alloy. The fact opened 
out an enormously wide field in experimental re- 
search, the way to carry out which was shown. Mr. 
Gowland had made experiments with copper-zine 
alloys, replacing zine with tin without much in- 
creasing the strength of the mass. He could not 








account for the fact at the time, but by the light of 
the report now being discussed he was able to see 
the reason, for the added tin did not reduce the 
break in the curve. He could only say that if he had 
had Professor Roberts-Austen’s paper before him 
then, it would have saved him three months’ work. 
The action of bismuth on gold, referred to by Pro- 
fessor Arnold, was identical with that of bismuth 
on silver, the action of which he had explained 
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before the Institution on a previous occasion, 
It would be remembered that in the case referred 
to, the ingot as a whole was brittle, but each crystal 
of silver was perfectly ductile. It was now seen to be 
the fusible eutectic, which surrounded the crystals, 
-— produced the effect. He quite agreed with Sir 

Villiam Anderson that a test such as that suggested 
vy the report was wanted, as no chemical analysis 
would tell all that was required to be known about 
a metal. The electric test was also illusive, and by 
~ a lot of good copper was condemned because it 
would not give 98 to 100 per cent. conductivity. 
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Sir William Anderson said that electrolytic copper 
may not be the best for the brass cylinders for the 
powder charges of quick-firing guns, such as shown 
on the table. He would expect that, as, for some 
purposes, the best selected copper surpassed electro- 
lytic copper. There was one point, however, to be 
observed. All copper for purposes such as that 
referred to should not contain cuprous oxide, as 
that would act on the zine and thus produce an 
infusible alloy. In this instance also the recording 
pyrometer would come in. It would also be useful 
in the examination of spelter, which often contains 








impurities. These would be detected by the pyro- 
meter, as they have a different melting point, and 
they therefore have an injurious effect. 

Mr. Harbord said that the alloy used for the 
tubes of locomotives which gave the best results 
corresponds with the curve in the diagram, referring 
to the alloy of 70 of copper and 30 of zinc. The 
most important results were obtained, however, by 
an addition of 14 per cent. of iron. Arsenic is not 
as injurious in steel as phosphorus ; but Mr. Stead’s 
experiments had been made with low-carbon steels 
only. He understood that the high-carbon steels 
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had yet to come. He thought the great value of 
the paper was its suggestiveness. 

Mr. Stansfield spoke of the value of the recording 
pyrometer to manufacturers. It was not necessary, 
however—in the case, for instance, of the cartridge- 
case which had been shown by Sir William Ander- 
son—to melt the metal, as differences could be 
detected by drilling a hole in the metal, into which 
the thermo-junction would be placed, then heating 
the whole and letting it cool again. Experiments 
had been made upon solid solutions of ice with 
salt. At first freezing the water was pure, but 
after this if salt were present then the effect would 
be that of a solid solution. This might be true also 
of tin and lead. He proposed to undertake this 
investigation in the future. The properties of solid 
solutions were extremely important in the case of 
steels. 

Dr. Rose said that a study of this subject 
showed that compounds were less and less im- 
portant, and solutions, liquid or otherwise, more 
and more important. One of Charpy’s compounds, 
of which the curve was given, could not exist, and 
probably one of Roberts-Austen’s eompounds would 
have to be given up. 

Professor Roberts-Austen, at the conclusion of 
the discussion, said that he would not attempt to 
reply to what had been said by the various 
speakers. The hour was already late, and there 
were yet two more papers on the list, and the 
number of points raised was considerable. He 
would therefore take the opportunity of submit- 
ting his reply in writing. There was, however, 
one point on which he wished to say a word. It 
had been suggested that these reports were not 
practical in their nature. His object had not been 
to cover the whole ground in detail of the oom- 
position of alloys, but rather to offer a suggestive 
paper dealing with principles. He hoped, how- 
ever, no one would say he was not practical, for the 
suin of his labours had been to show the value of 
theory to practice, or perhaps rather that there 
was no difference between sound practice and true 
theory. 

The President, in proposing a vote of thanks to 
the author, said, that though more might be said, 
it was well to bring the discussion on the paper to 
a close, as there would be presented in the spring 
by Professor Roberts-Austen an appendix to the 
report, which would form a basis for further dis- 
cussion. Many members doubtless were looking 
forward to that part of the Committee’s labours 
which would deal with iron and steel, but these 
reports were leading up to the subject, and the 
next report, the fifth, would bring the subject for- 
ward, 

Two letters had been received by the Secretary 
bearing on this discussion. The first was from Dr. 
Watson, of the Broughton Copper Company. The 
writer spoke of his high appreciation of the report, 
which would have a wide practical influence. In 
the copper-zine alloys the part played by iron was 
very important, and iron, aluminium, manganese, 
and tin would improve the alloy up to a certain 
point. These metals were sold under different 
names. He had experimented with and gave in 
his letter some of the results obtained by the addi- 
tion of small quantities of these substances. The 
addition of $ per cent. of iron to a copper-zine alloy 
brought the tensile strength from 20 tons 4 cwt. to 
24 tons, but reduced the percentage of elongation 
from 65 per cent, to 34} per cent. With a small 
addition of phosphorus the strength was 26 tons 
10 cwt., and the elongation 28 per cent, He did 
not think the explanation given of Aich’s metal 
quite met the case ; but that wasa subject he would 
deal with later. 

Professor Roberts-Austen remarked that the 
small addition of phosphorus would remove the 
oxygen. 

The second letter was from Mr. R. A. Hadfield, 
of Sheftield. This letter is as follows : 

The Institution of Mechanical “ngineers is to be con- 
gratulated upon the excellent fourth report of Professor 
Roberts-Austen to the Alloys Research Committee; the ad- 
mirable summary of past and recent work presented will 
prove of great service to those interested in this important 
subject. With the statement on page 3 regarding the im- 
portance of even what used to be considered ‘* traces ” of 
elements in alloys or compounds, specially steel, the 
writer is strongly in agreement. It was Professor Roberts- 
Austen’s remarks on his (the writer’s) paper, ‘‘ Manganese 
Steel,” read before the Institution of Civil Engineers in 
1888, which largely led to his greater consideration Of this 
point. As the writer some time ago pointed out elsewhere, 
the basis of Sheftield’s reputation in high-class steel is 
chiefly a recognition of the fact that for some purposes 





.02 per cent. variation in some of the metalloids present 
in steel may make the difference between a good and bad 
product. Hence it can be seen howimportant it is when 
determining the qualities of any alloys or combinations 
to know the extent to which, for example, sulphur and 
phosphorus are present, even to the minutest of differ- 
ences. 

With reference to the statement on page 3 respecting 
steelifying elements this hardly holds good, for, so far, 
no other element but carbon has been found to convert 
iron into steel, that is, true steel which will harden. The 
writer has made many hundreds of alloy experiments 
during the last 10 or 12 years, but has always found that 
with decreasing carbon decreasing hardness occurs, and 
the further we get away from true steel. Arrange the 
combinations as you will, the result is always in this 
direction. 

The law of atomic volume, useful as it may be in some 
respects, can hardly be called a law to metallurgists, or 
at any rate, those concerned in iron and steel manufac- 
ture, if anomalies of serious character are found. Put- 
ting iron on one side for the moment, the effect of arsenic, 
an element of high atomic volume, upon copper, a metal 
of much lower atomic volume, is not to soften and em- 
brittle the alloy, but, as Professor Roberts-Austen has so 
clearly pointed out in previous reports, to considerably 
toughen and strengthen the product. The general state- 
ment on page 5 ought, therefore, to be qualified. The 
more one studies this complex question of alloys, the more 
it is found that a set of alloys giving apparently most con- 
current results up to a certain point, and pointing to but 
one conclusion, are entirely modified from the theoretical 
point of view by one or two exceptions. “The little rift 
within the lute” is too often present to make even the 
best of our surmises entirely supply that complete and 
satisfactory explanation which we strive to find. 

The portion of the paper devoted to the diffusion of 
metals is not only of great interest, but of the highest 
practical importance. If makers of alloys of all kinds 
would only remember Professor Roberts-Austen’s re- 
mark, ‘‘the rate of diffusion is greatly increased by a 
small rise in temperature,” there would be less faulty and 
imperfect alloy work, and we should hear less about 
segregation as such. 

There is one sentence on page 31, ‘‘The foregoing ob- 
servations are offered tentatively,” which all of us inte- 
rested in this work would do well to bear in mind. There 
is still far too much to be done before it can be said as 
regards alloys or combinationsthat we know all the reasons 
why and wherefore. Whether allotropists, carboallo- 
tropists, or carbonists, we can in the light of our present 
still imperfect knowledge only offer tentative explana- 
tions. 

In the general summary of scientific work upon copper 
alloys, T regret to notice that there is no mention of Pro- 
fessor Arnold’s excellent work in the same direction. He 
has been carrying out large numbers of important investi- 
gations at the Sheftield Technical School, the committee 
of which school having very wisely decided that work of 
this kind, both as regards alloys of iron and steel, should 
prove of the highest practical aupeanes. 

In conclusion, as pointed out by Prince Kropotkin in 
his article upon recent science in this month’s ‘‘ Nine- 
teenth Century,” the properties of metals are being 
found much more complex than was formerly supposed. 
Prince Kropotkin says : 

‘Step by step modern science penetrates deeper and 
deeper into the intimate structure of physical bodies, and 
the new step which we have now to record is the progress 
made in our knowledge of the inner molecular structure 
of solids. It may seem strange, of course, that physicists 
should have found difficulties in interpreting the struc- 
ture of so commonplace a thing as a stone, or a block of 
lead, copper, or silver. But it must be remembered that 
what we want to know about the solids is not the arrange- 
ment of their rougher particles (that much is learned 
easily enough with the aid of the microscope); we want 
to penetrate far beyond the utmost limits of microscopical 
vision ; to know how the molecules, which are so minute 
as to defy the powers of our best microscopes, are 
arranged ; how they are locked together ; in how far they 
are free in their movements, and what sort of movements 
they pees: what is, in a word, the inner molecular 
life of a seemingly inert block of metal.” 

And again he says: 

“‘Tt becomes more and more apparent that a solid piece 
of metal is by no means an inert body ; that it also has its 
inner life; that its molecules are not dead specks of 
matter, and that they never cease to move about, to 
change places, to enter into new and varied combina- 
tions.” 

This excellent article upon this very important question 
will well repay perusal. 


PartIALLY IMMERSED Screws. 

A paper by Mr. Henry Barcroft, of Newry, en- 
titled ‘* Partially Immersed Screw Propellers for 
Canal Boats, and the Influence of Section’ on 
Waterway,” was next read. This paper we shall 
print in full, together with the illustrations accom- 
panying it, at a future date. It was, to some ex- 
tent, a continuation of the paper read by the author 
at the Manchester meeting of 1894. We do not 
think it necessary here to enter at any length into 
the theories on screw propulsion advanced by the 
author. He stated in his reply to the discussion 
that he had obtained his knowledge of the subject 
from Mr. Barnaby’s well-known manual, but he 
appears to have had recourse to other sources of 
information. The blades of the partially immersed 





screws of the author have no part of their surface 
exceeding an angle of 45 deg., and for this the 
author claimed a greater percentage of efficiency 
than that usually attained, for ‘‘ when this angle 
is exceeded, in all probability the power absorbed 
by rotation is even greater than that expended 
in forward or propulsive effect.” An interesting if 
not altogether unexpected point is the influence 
of partially submerged propellers on steering. In 
a recent case one of the twin propellers was taken 
off a lighter, the remaining one being 34 in. out of 
the centre line, in spite of which the vessel kept a 
perfectly straight course without helm. The author 
claims for a large screw, such as he fits, slow speed 
of revolution, a small angle of blade to give the 
desired pitch, the blade can be cut off as soon as 
the angle reaches 45 deg., and yet operate on sufli- 
cient water to minimise slip. The advantage 
claimed for large diameter the author illustrated by 
the using of snow shoes, which enable a man to walk 
on snow with ordinary exertion, whereas with 
common boots his feet would sink at every step, and 
the labour of walking would thereby be greatly in- 
creased. Another illustration was afforded by the 
use of wheels with broad rims for moving heavy 
loads on soft ground. In a canal the screw must 
necessarily be of small diameter if whollysubmerged. 
The large screw has also, according to the author, 
the additional advantage of not causing any wash. 

The influence of section of waterway on pro- 
pulsion is next treated upon by the author at 
some length. In canals of very small cross-section 
compared to the vessel, a boat may even commence 
to go astern when the propellers are revolving in the 
go-ahead direction. If a ship were passing through 
solid matter, as a plough, the displacement of the 
ship would be apparent from the vacant space left 
behind. In a confined waterway, as the ship pro- 
ceeds the water in front passes astern, and at slow 
speeds no vacancy can be noticed. There is an in- 
duced current sternwards.as the boat. proceeds, and 
in this current the barge floats, and is carried with 
it in a backward direction, just as* she would be if 
stemming the current of a river. Her progress 
through the water may remain as in open water, or 
nearly so, but her progress over the ground will be 
no more than her open-water progress minus the 
velocity of the induced backward current. On 
some shallow canals ordinary screws have lately 
been used in which the pitch and the revolutions 
gave, say, 10 miles per hour, the speed of the boat 
when towing being only 3 miles per hour, and with 
the displacement current added a speed of not 
more than 4 or 44 miles per hour is accounted for. 
Part of the loss the author attributes to the violent 
rush of water which shoots away from the screw ; 
but if the screw could be made sufticiently large, a 
head of water is created in front of the boat. The 
sources of loss are the creation of a head in front 
of the boat and the friction produced by the stern- 
ward current. The new partially immersed pro- 
pellers are of such large diameter and area in pro- 
portion to the power that under similar circum- 
stances the thrust wave following the boat is prac- 
tically nil, because the abutment of water acted 
upon is so large that it refuses to move away back- 
wards, and the power is exerted almost wholly in 
pushing the boat forward. This is the explanation 
of the observed fact that no perceptible wash or 
wave from the current can be detected on the 
bank. 

The author referred to the question of air 
being taken down by the screw in turning. He 
said that in the literature of screw propulsion this 
had become an axiom, which, however, he found 
himself unable to accept unconditionally. It was 
true a loss took place when the blades came out of 
the water, but this would be due to the loss of 
screw surface through the blades coming out of 
the water. By a Table of performance of the steam 
lighter Tyrone it appeared that, in one series of 
trials, the speed over the ground averaged between 
a little over 1 mile up to about 3 miles per hour. 
The screws were immersed 3 ft., and the revolu- 
tions were from 58 to 72 per minute. 

At the conclusion of the reading of the paper 
the President called on Mr. Thornycroft to open 
the discussion. Mr. Thornycroft said, however, 
that he would prefer to defer his remarks until 
Mr. Barnaby had spoken, as he knew he had 
looked through the paper and was prepared to 
offer some observations upon It. 

Mr. S. W. Barnaby said he was very much 
obliged to Mr. Thornycroft for giving way and 
allowing him to say what he had to say first, 
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because he knew that if Mr. Thornycroft had 
commenced to speak he would have left very 
little for any one else to say. He had read 
the paper with much interest, and although 
he had not seen one of the canal boats propelled 
with these partially immersed screws, the descrip- 
tion given by the author was sufficiently clear to 
enable a very good idea of them to be formed. A 
good deal was said as to the comparative merits of 
large and small screws. Large and small were, the 
speaker said, relative terms. Having regard to the 
resistance of the canal boat and the speed of pro- 
pulsion, about 34 knots, he should not call a pair 
of 4 ft. 10 in. screws large, even if they were fully 
immersed, but placed as they were with three- 
eighths of their disc area out of water, he should 
call them very small screws, and he was sur- 
prised that they propelled as well as they did. 
Taking the speed and indicated horse - power 
given in the paper, and assuming the displace- 
ment of the Tyrone to be 100 tons—he did 
not suppose it exceeded this —the perform- 
ance did not seem to be very good. Not know- 
ing the resistance of the vessel, the propulsion effi- 
ciency could not be ascertained, but the Admiralty 
73 —D: 

coefticient ; wth. would be about 62. The speaker 
had had no experience in designing screws for 
barges, and, therefore, spoke quite without 
authority, but he should certainly have thought 
that, next to a pair of screw turbines, which seemed 
to him most suitable for the purpose, two common 
screws of large blade area wholly immersed, and of 
as large diameter as could be got into the draught, 
having, say, 50 per cent. more immersed disc area 
than those of the Tyrone, would have given a better 
result, and even these he should call small screws 
for their work. Perhaps the author had tried such 
screws, and had satisfied himself that they were 
not so good as those he used. If this were so, Mr. 
Barnaby hoped he would not mind giving the results of 
such experiments. He did not think the author was 
justified in claiming either that the use of snowshoes 
for reducing the labour of walking in snow, or of 
broad-rimmed wheels in reducing traction in soft 
ground, illustrated the advantage of screws of large 
diameter. Ships were propelled by moving water 
astern, and the momentum of the water driven 
astern must be equal to the forward momentum of 
the ship. The use of snow shoes was, he under- 
stood, that they avoid the necessity of lifting the 
foot out of the snow into which it would otherwise 
sink, Propulsion is not obtained by moving snow 
backward, and the cases are not analogous at all. 
He took exception also to the statement that with 
large propellers the water refuses to move away 
backwards. All that can be said is that a larger 
amount of water is moved at a less speed. As to 
the wash upon the bank of a canal, he should think 
the form of propeller used would have very little 
influence upon it. It must surely depend upon the 
form of the boat and the speed at which it is driven. 
If the speaker had a patent propeller he would 
never claim that it reduced the wash upon the 
banks of a canal, as he thought it could only do so 
by driving the boat slower than the screw it re- 
placed. He would, however, like to design not 
only the screw but the barge as well if he wanted 
to reduce the wash upon the bank ; indeed, he 
would like to have a finger in the cutting of the 
canal also. As to the effect of air being drawn 
down by propellers, he could speak with some 
authority, having a few years ago assisted Mr. 
Al hornycroft in making a number of dynamometri- 
cal experiments with screws, some of which were 
for the purpose of determining this very point. It 
was found that the effect of air was very great 
indeed, and far more than could be accounted for by 
ae m of area due to the partial emergence 
“i —— ew. In these experiments the relation of 
d i pow er used for driving the screw to the thrust 

f — ed by it was greatly changed by the admission 
of air. The sane effect, although to a less extent, 
was obtained without lifting the screw out of the 
water at all. It was only necessary to convey air 
” the propeller by means of a tube from the water 
surface. The thrust of the screw fell off amazingly. 
_ Mr. Barnaby considered that a submerged 
Screw propels partly by thrusting water away 
and partly by drawing it towards the forward 
face of the blade. To do the latter the pressure 
of the atmosphere must be called into play to 
assist the pressure due to the head of water 
over the screw, otherwise the speed at which the 





water will flow to the screw is very slow. If air 
be admitted to the screw blades the atmospheric 
pressure is balanced, and that due to head alone 
can operate. The screw blades then act more like 
the floats of a paddle-wheel, and propel almost 
entirely by thrusting. A paddle-wheel is a very 
eflicient propeller, but the propelling surface re- 
quires to be very much larger than that of a screw 
to give the same thrust and the same efticiency. 
Therefore, if partially submerged screws were used 
for any but very slow speeds they should be con- 
sidered to be more of the nature of inclined paddles, 
and the propelling surface should be made propor- 
tionately large. Ata depth of 14 ft., which is the 
mean depth of immersion of the author’s screw 
blades, water will flow at a velocity due to head 


alone equal to ,/2 gh, or about 6 knots. As this 
is above the velocity with which a_ portion 
of the blade 1} ft. below the surface moves 
through the water in the case of the Tyrone, air 
will get down a very little way, if at all; and he 
was quite prepared to believe that the author 
suffered very little disadvantage on this score, and 
that his screws were much more efficient than 
would at first sight appear probable. 

Mr. Thornycroft said Mr. Barnaby had almost 
exhausted the ground, but there was one point he 
would like to speak upon ; namely, the displace- 
ment current. He thought the work of Froude 
was so well known that it was not necessary to ex- 
plain it now. The author had said the water was 
piled up in front, and that was so, but he quite 
spoilt Froude’s diagram by leaving out the follow- 
ing current, which must not be ignored. He under- 
stood that partially immersed propellers were used 
abroad with effect What Mr. Barnaby had said 
about air not getting down was correct, but it must 
not be forgotten that high velocities brought about 
different conditions, and the phenomenon to which 
Froude had given the name of’ cavilation would 
follow. He had seen a paddle-wheel with inclined 
floats which was something between a screw and a 
paddle. Some years ago he had designed some boats 
for the Bridgewater Canal where the depth of water 
was limited to 3 ft., and he had put ina screw 5 ft. 
in diameter. A local engineer had reported on the 
arrangement, saying it would not work, but since 
then he had found it would work. He had made 
other proposals for the use of steam in canal towage, 
but he had been met with objections often of a 
commercial rather than a scientific nature. He had 
been faced with the difficulty of the cheapness of 
donkeys and their small cost for upkeep, as they 
picked up all they required whilst the barges were 
passing through the locks. 

Mr. Wicksteed had made a trip on one of the 
author’s barges, the Pioneer, and could say from 
observation that there was no splash where the 
blades entered the water, they cutting it like a 
knife. There was also no perceptible race of water 
behind the boat. Mr. Barnaby had spoken of 
putting a wholly submerged propeller, but in cases 
of limited draught there was a matter requiring 
consideration which the speaker illustrated by a 
drawing on the blackboard. We will endeavour to 
make Mr. Wicksteed’s explanation clear in words. 
In the mechanical propulsion of vessels it was 
desirable to send astern a large volume of water 
at a low velocity ; that means a large cross-sectional 
area of race. The section of race with a half-sub- 
merged propeller, having blades, say, 3 ft. long 
each, would be of larger area than the race of a 
wholly submerged propeller having blades each 
18 in., or rather less taking into consideration the 
boss. Both propellers, however, would require the 
same depth of water to immerse them. In other 
words, the area of a propeller 3 ft. in diameter is 
less than the half area of a propeller 6 ft. in dia- 
meter ; in fact, the difference is roughly as one to 
two. Mr. Wicksteed also spoke on the relation of 
pitch of gearing to pitch of propeller, and thought 
that it was possible, if the coefticient Mr. Barnaby 
had given was not a very high one, it might be due 
to the gearing used rather than the propeller. 

Mr. Scott spoke on the new Mayne electric 
rudder motor, an example of which was shown in 
the theatre. He said a high efficiency of motor 
could be obtained with the motor, because the wires 
were kept cool by passing through the water. An 
advantage he claimed for this system was that the 
tilt of the propeller could be easily arranged at an 
angle to obviate the settling down of the boat at 
the stern. At present the power was obtained 
from accumulators, but it was hoped that the over- 


head wire and trolley system might be introduced. 
At present they required 3 tons of accumulators 
to each 30 tons carried. We did not gather for 
what distance. The motor had a stationary arma- 
ture, the field revolving. The propellers in a pro- 
posed barge were kept just ft the surface by 
racks. With regard to the difficulty of charging 
accumulators, it was strange that 80 per cent. of the 
central stations in the country were on the banks 
of navigable waters, they being attracted by the 
supply of water. These stations would only be too 
glad of a day load, but in any case it would pay to 
erect charging stations specially. The canal be- 
tween Leeds and Liverpool had applied to Parlia- 
ment for powers to use the fall of water at the 
locks for generating electricity. 

Mr. Schonheyder said that the inclined paddles 
mentioned by Mr. Thornycroft: were the same in 
principle as the skew gear used in the Sellers 
planing machine. 

Mr. Leslie 8. Robinson said he had had an 
opportunity of seeing the boats referred to by the 
author, and thought Mr. Thornycroft’s criticism 
was due to the fact that he had not had any 
experience with boats of this speed. He referred 
to the diagrams which showed the enormous in- 
crease of power that was required for any decrease 
of the section of canal. It was impossible to argue 
from open water toa canal. The head of water in 
front of a barge caused the water to race alongside 
the barge. 

Mr. Barcroft, in replying to the discussion, said 
he had not intended to put himself in opposition to 
received principles, aa had _ taken his theoretical 
knowledge from Mr. Barnaby’s book. He was 
also aware of the nature of the experiments that 
Mr. Thornycroft and Mr. Barnaby had carried out. 
What held good for high speeds did not apply to 
slow speeds. In regard to the following current it 
was known that when there was a succession of 
boats going all in one direction, after a time the 
water would become higher at the point of destina- 
tion than it was at the point of departure. As to 
drawing down air, that might, as was said, occur at 
higher velocities, but he had not been troubled in 
that way. 

The proceedings were brought to a close by the 
usual votes of thanks. 








MODERN THEATRE STAGES. 
No. XXV. 
By Epwin O. Sacus, Architect. 

Tue Municu ‘* Evecrric” TurNtTABLE Stace. 

TuE latest development in stage mechanism has 
been the application of electricity to the working 
of the appliances, and further the combination of 
hydraulic power and electrical power for motive 
purposes. Electricity has, no doubt, already been 
used to a considerable extent on minor devices, 
or on special fittings, more particularly known as 
‘stage tricks,” but it has been the good fortune 
of Chief Engineer Lautenschlaeger of Munich—to 
whose work we have had frequent occasion to refer 
—to design the first large stage with the most 
modern of appliances. Herr Lautenschlaeger, it 
will be remembered, has been responsible for 
much in the so-called movement of ‘‘ Stage Re- 
form,” and we have had occasion to illustrate 
several of his theatres and appliances—the stage 
at Amsterdam being to my mind one of the most 
perfect pieces of. stage mechanical design to be 
worked by manual labour, and yet showing all the 
features of modern stage construction. Herr 
Lautenschaeger, I should, of course, add, has had 
opportunities of which but few stage engineers can 
boast, being in charge of the Munich Court stages 
at the time when King Ludwig II. of Bavaria de- 
voted much time and money to the mounting of 
elaborate scenery. At the administration at Munich 
he has had the opportunity of working both large 
and small stages, and he has had ample scope and 
means to try his various new improvements on the 
stages of that city. 

It has happily fallen to my lot to enjoy the per- 
sonal acquaintance of Herr Lautenschlaeger, both 
at Munich and at London, when he was attending 
to the mounting of the ballet ‘‘ Faust” at the 
Empire Theatre of Varieties. He has kindly ex- 
plained in great detail his methods and his appli- 
ances, and during my visit to Munich I have had 
ample facilities to see his stage worked. I take the 
opportunity of thanking him for the loan of the 
very excellent drawings he so courteously put at 





my disposal, and I would also mention that I am 
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ELECTRIC TURNTABLE STAGE OF THE MUNICH COURT THEATRE. 


DESIGNED BY HERR KARL LAUTENSCHLAEGER, MUNICH. 
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greatly indebted for his advice and help in the pre- | \ 
paration of this series ; the series which, as I have \ 
mentioned on a former occasion, is the first publi- 
cation on this subject. Herr Lautenschlaeger has 
also supplemented his drawings and explanations | 
with an essay of considerable merit, describing his 
aims and experiences. This essay will, I under- | 
stand, in due course be elaborated and published 
with illustrations, but, thanks to the courtesy of the 
author, [am here permitted to quote at consider- 
able length from an extract. 

This article is accompanied by a perspective view 
of the Munich stage, Fig. 286, and a plan, Fig. 
287, on the present page, while two sections, Figs. 
288 and 289, form the two-page plate published | 
with the present issue. From these engravings 
it will at once be seen that the stage, and more 
particularly its ‘‘ under machinery,” is entirely 
different from anything that has, as yet, been 
published in this series, and this quite independent 
of the motive power that has been introduced. 
Expressed in short, Herr Lautenschlaeger’s stage | 
is a combined electric and ‘‘ turntable” stage, in | 
which everything on the stage-floor level and in the | 
‘*under machinery ” is planned onthe ‘‘turntable ” 
principle, which was adoptec with so much success | 
in miniature in the so-called tableaux vivants on 
our variety stages. In the ‘‘top machinery” the | 
‘‘turntable” principle has net been applied, as there 
is no advantage in its introduction. Throughout 
the stage, both in the ‘‘ under machinery ” and in 
the ‘‘top machinery,” we find that manual labour, 
counterweights, and electrical power have been em- 
ployed. 

The stage is a large one, for its width mea- 
sures over 29 metres, its depth over 26 metres, 
and its height nearly 27 metres. The height of the 
proscenium opening is 9 metres, and the width of | 
the opening is 12.50 metres. The superticial area 
of the stage is nearly 770 square metres, and to this 


Fig. 287 | 
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FISKES ENGINE TELEGRAPH AND SPEED AND DIRECTION INDICATOR. 
(For Description, see Page 206.) 
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should be added the superficial area of the back |table Floor and the Possibility of Working all| stages for which he holds commission, as well as 

stage, which has the same width and nearly half | Appliances by Electricity.” It is dated September | the scenic artist and the stage manager as far as the 

the depth, with a superficial area of 380 square |1, 1894, and I would add that the title borne by | mounting is concerned. 

metres. Herr Karl Lautenschlaeger, in Bavaria, is that of] Herr Lautenschlaeger commences by explaining 
Herr Lautenschlaeger’s essay has the title, ‘‘ The | Maschineriedirektor (or machinery director), though, | how the modern requirements of such a stage, with 

Description of a Stage Installation with Turn-|in reality, he is both the chief engineer on the | its greaterrapidity, its greater loads, and many special 
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effects, absolutely necessitates theapplication of other 
motive power besides that of manual labour, and he 
then goes on to explain how first steam was applied, 
with buc little success, and then, very extensively, hy- 
draulic power. He gives some detail as to the ap- 
plication of hydraulic power, but ends by pointing 
out that water power requires a most expensive 
installation, and that he does not consider hydraulic 
‘‘rams” applicable to the ‘‘top machinery,” for 
which they were first introduced in the stages of 
the ‘‘ Asphaleia” system, and at the ‘‘ Hofburg” 
Theatre, as already explained. He considers that 
even the most improved hydraulic appliances do 
not allow the scenic artist sufficient scope, for the 
lines and position of each individual appliance must 
be rigid where water power is used. Portable 
hydraulic power, or the application of hydraulic 
power on portable machinery, is too impracticable 
for the requirements of the stage. He, further, 
continues to show how it was only natural for him 
then to turn his attention to electricity as a motive 
power for his appliances, and that his first attempts 
at its application were on the minor fittings and 
‘* tricks” already referred to. On practically every 
large stage on the Continent electric power is forth- 
coming, owing to the application of electricity as 
an illuminaut. The protection of the public from 
fire, which is the subject of so many regulations 
abroad, practically compels every theatre manager 
on the Continent to further equip a theatre with its 
own electric light station. Then, as he explains, 
electromotive power is easily portable for stage pur- 
poses, or, in other words, connections can be easily 
made, and lastly, there is no difficulty whatever in 
regulating electric plant from one regulating switch 
or regulating table. He-ends by saying that every- 
thing he has proposed has first been constructed 
and applied to a practical stage before he recom- 
mms it, and that his design for the Munich 
Opera House was the result of experiments of long 
duration. 

Turning from the question of motive power, he 
continues, in his pamphlet, to discuss the ‘‘ pros 
and cons” of the ‘‘turntable” stage that he re- 
commends, and I would add that he only recom- 
mends it for a stage that has not the extraordinary 
dimensions, say, of the Paris Opera House, but 
may be classed as a medium or large stage. The 
Munich stage, I believe, Herr Lautenschlaeger 
considers somewhat large for the purpose, for the 
‘“*turntable”’ in this design requires a diameter of 
24 metres, which is certainly slightly unwieldy, for 
where there is a ‘‘turntable” stage, not only the stage 
floor proper, but at least the first ‘‘ mezzanine,” 
and often both the first and second ‘‘ mezzanines ” 
would have to turn on the same pivot. Herr 
Lautenschlaeger’s particular purpose in adapting 
the ‘‘turntable” for the Munich design was, no 
doubt, to fill the requirements of Wagnerian 
operas, which require many and rapid changes of 
scene. The ‘‘turntable” gives particular facilities 
for mounting several scenes at the same time on 
different sections thereof, and then moving them 
rapidly into position on the tableaux vivants prin- 
ciple. As will be shown in the diagrams of my 
next article, the sequence of scenes can be mounted 
with great celerity. 

On looking at the plan (Fig. 287), we find that 
though the plane of the stage has practically only 
one enormous opening, i.e., the circular well, which 
takes the ‘‘ turntable,” and which in this case mea- 
sures 24 metres in diameter, the ‘‘ turntable” 
itself, or rather its uppermost level, which serves 
as the stage floor, is divided up into ‘‘ traps,” 
** sliders,” ‘‘chariot slits,” &c., which are so 
arranged as to form sequences of ‘* coulissen- 
gassen”’ on the same lines that Herr Lauten- 
schlaeger generally adopts on his ordinary and hy- 
draulic stages. The ‘‘coulissengassen’’ may be 
taken to extend right across the stage, but the 
movable parts are in this case only on the ‘‘turn- 
table” slab. There are seven ‘‘ coulissengassen ” 
proper besides one in front, known as the ‘‘nul- 
gasse,” and one extra wide at the back. The 
sequence which repeats itself is practically that of 
one ‘‘chariot slit,” one row of ‘‘sliders,” one 
‘‘ bridge,” and another row of ‘‘sliders,” so that 
there are two sets of ‘‘ sliders” to each ‘‘ coulissen- 
gasse,” whilst there is only one ‘‘ chariot slit.” 
This ‘‘ chariot slit,” however, is a so-called ‘‘ frei- 
fahrt,” .and runs right across the stage to the 
extent of the ‘‘turntable.”. In the case of the 


‘*nulgasse,” where the segment of the circle, of 
course, is a small one, the full sequence could not 
be arranged for, and we hence only find, in the 








order seen from the auditorium, a ‘‘grave trap,” a 
‘* bridge,” and a set of ‘“‘sliders.” This same 
arrangement holds good for the furthermost 
‘*coulissengasse,” where, as seen from the audi- 
torium, we find a ‘‘slider,” a ‘‘ bridge,” and a 
“* grave trap.” 

Referring to the dimensions of the various 
sections of the ‘‘turntable” floor, the principal 
‘* bridges” measure 9.10 metres in frontage to a 
depth of 1.20 metres. Their mechanism allows 
them to be lowered as much as 4.20 metres 
below stage-floor level, and they can be raised 
2 metres above this level. They are so constructed 
as to take a maximum weight of 2000 kilogrammes. 
Each ‘‘bridge” comprises the floor proper, sup- 
ported by iron girders and carried in the centre 
by a principal upright, which is known as the 
‘* piston.” As the stage is a ‘‘ turntable” stage, 
the ‘‘ piston ” can be easily disconnected from the 
‘* bridge” proper, and when at rest is lowered 
below the second ‘‘ mezzanine,” so that the whole 
‘*turntable” frame, comprising the stage floor, 
‘* first mezzanine,” and ‘‘second mezzanine,” can 
be turned above it. Counterweights are used to a 
certain extent in connection with these ‘‘ bridges,” 
so as to lessen the amount of work required from 
the ‘‘ piston.” The ‘‘ pistons” themselves are 
worked by electric motors, and can be regulated to 
anicety. In the longitudinal section, Fig. 289, it 
will be seen that the first three ‘‘ pistons’ are shown 
at rest, whilst the fourth has been raised to stage- 
floor level, the fifth to the height of the first ‘‘ mezza- 
nine,” and the sixth 2 metres above stage floor 
level. Of course any frame or skeleton can be 
fixed to the ‘‘ bridge,” so that the total height for 
a platform can be much above 2 metres. In the 
diagram it will be seen that a framing of this de- 
scription has been fixed to the fourth ‘‘ bridge,” 
which stands at stage floor level, and though this 
framing, which measures about 3 metres in height, 
only in the diagram stands upon the floor level, it 
might just as well have been raised 2 metres 
higher, making the total height 5 metres. 

Should a greater width or a greater opening be 
desired in the stage floor than is obtainable by 
lowering any one ‘‘ bridge,” the so-called ‘‘ boden- 
versenkungen” have to be used, which allow for 
an opening of 11 metres by 8 metres, and the plat- 
form can either be raised 1.70 metres below stage 
floor level, or 2.50 metres aboveit. An opening of this 
description is formed by working a combination of 
‘*bridge frames ” and ‘‘ sliders.” The ‘‘ bodenver- 
senkung” practically comprises the second, third, 
and fourth ‘‘ bridges,” with the intervening spaces, 
thenecessary framing being fixedabove the ‘‘ bridges” 
proper, similar to that which I have already 
described in connection with the ‘‘ bridge” No. 4. 
Of course, any part or parts of this opening may 
be raised and lowered at pleasure, and in the longi- 
tudinal section it will be seen that one part, ‘.e., 
that part on the second and third ‘‘ bridge,” is 
below stage floor level, whilst the rest is above it. 
The openings in this case are worked by pairs of 
‘* pistons,” and require more preparation than in 
the cases of the ‘‘ bridges ;” in fact, it is almost 
essential that the curtain should be lowered in the 
cases of transformation of this description, whilst, 
of course, in the case of the ordinary ‘‘ bridges,” it 
is never necessary. The ‘‘ pistons,” as in the case 
of the ‘‘bridges” proper, are worked by electric 
motors. 

According to Herr Lautenschlaeger, the ‘‘ cha- 
riot,” with its ‘‘chariot slit,” is becoming an un- 
important feature of the Continental stages, inas- 
much as the mounting is being regularly done 
without particular reference to the sequence of 
‘‘coulissengassen.” He, hence, also provides a 
far less number than it is customary to find on 
the earlier German stages. The particular use 
Herr Lautenschlaeger makes of his ‘chariot ” 
is to fix set pieces for special room decorations. 
Herr Lautenschlaeger appears to have given par- 
ticular attention to the construction of his ‘‘ cha- 
riots,” making it possible for them to be used for 

urposes other than that of only fixing wings. 

he mere possibility of being able to attach the 
sides of a set room scene is of considerable import- 
ance, and he is also very careful as regards closing 
the openings of the ‘ slits.” 

Speaking of the ‘‘sliders,” which in this case 
extend to a width of over 19 metres at the broadest 
part of the ‘‘turntable,” they are constructed on 
the ‘‘hinge” principle, which allows the slabs to 
open and fall downwards. As I have already said, 
there are two sets of ‘‘sliders” for each of the 





seven principal ‘‘ coulissengassen,” and I would 


add that there are 10 sections to each set of 
‘*sliders.” It is a particular feature of these 
‘‘ sliders” that any one of them can be always 
worked by one man, and this is primarily due to 
a small arrangement of levers which Herr Lauten- 
schlaeger has adopted. It practically means that 
the whole of the 10 sections can be opened and 
closed by one movement, whilst up to the present 
each section of the ‘‘slider” has required its own 
scene shifter, and frequently two men were neces- 
sary. The ‘‘sloats ” which are worked in connec- 
tion with these ‘‘sliders” have also been given 
much attention, and any set of ‘‘sloats” can be 
worked together over a windlass, so that heavy 
scenery can be rapidly raised from below. The 
whole of the 10 sets of ‘‘sliders” can be worked 
together by a simple adjustment in coupling the 
various levers, and on the other hand the whole of 
the ‘‘sloats’”’ can be worked together by coupling 
together the various windlasses. Any single wind- 
lass can be worked by its own electromotor, and 
the whole of the ‘‘sloats” and ‘‘sliders” can be 
worked by one movement electrically. It fre- 
quently occurs that ‘‘girder battens” with heavy 
top scenery are bodily lowered through the 
‘*sloats,”’ and on the wires being disconnected the 
latter are closed, 

As is the case in all stages, it is necessary to have 
a number of minor ‘‘ traps.” On this stage there 
are four traps of this description ; they can be 
either worked by manual labour or by an electro- 
motor. 

As I have said in the first instance, the actual 
“turntable” consists of three floors, i.e., the 
stage floor, the ‘‘first mezzanine,” and the ‘‘ second 
mezzanine,” well framed together. The whole of 
the ‘‘turntable” rests on a number of rollers, 
which run on tram lines, circular in plan. These 
rest on special sleeper walls, and there are alto- 
gether three rings of sleeper walls. These inclose, 
if I may say so, the cellar. The ‘‘ turntable ” can 
be easily moved round to any position, but, as a 
rule, it is only moved by a quarter-circle or a semi- 
circle. The whole of the mechanism is so planned 
that when the ‘‘turntable” takes any position on 
the quarter-circle or semicircle, any ‘‘ rams” or 
‘* bridges,” which can be worked -in this position, 
pass through openings on the first and second 
‘* mezzanines.” Taken on the whole, we have an 


‘independent stage of three levels, circular in plan, 


fitted into the ordinary square stage of three 
levels and a cellar, and whilst the former con- 
tains all the openings necessary for the work- 
ing of the stage, every part of the latter is prac- 
tically immovable. I would again refer to the 
perspective view, Fig. 286, for the better appre- 
ciation of the system adopted, more especially 
as this diagram shows how two scenes of rooms can 
be mounted at the same time, and the ‘turntable ” 
then simply moved round into position. I need 
searcely add that Herr Lautenschlaeger has been 
at pains to provide the whole of his ‘‘under 
machinery ” with the necessary facilities and means 
of intercommunication. On the other hand, I would 
specially lay stress on the fact that the stage floor is 
a level one. ; : 

Here I should, perhaps, say, when pointing out 
that the stage floor is level, that there 1s 
no reason whatever why the stage should not 
always be a level one, if the auditorium has been 
constructed to suit; it is merely a matter of 
‘* sighting,” and it is quite as easy, if not easier, to 
obtain the same effective perspective on a flat 
stage as on a sloping one. It is merely a conserva- 
tism that flat stages are not used in England, for 
if stage managers were only aware of the great 
economies effected in having a flat stage, and being 
able to move and readapt their scenery for any part 
of it, the flat stage would long ago have been in- 
troduced. Iam pleased to say that I have only 
lately been consulted by two eminent actor- 
managers as to the advisability of introducing flat 
stages into London, and that it has already been 
practically decided to plan such a stage in an im- 

ortant theatre, now in course of construction.* I 
ace no doubt that this improvement will be found 
both economical and advantageous, and that there 
will—by the bye—also be considerable improvement 
in the gait of our actors when they are no longer 
handicapped by constantly having to play on @ 
sloping floor. It may be an interesting fact to add 


* “Her Majesty’s” Theatre in the Haymarket for 
Mr. Beerbohm Tree. 
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that both movement and standing on a sloping 
floor are far more tiring than on a flat floor, whilst 
for dancers the inconvenience is very great. 

Speaking of the so-called ‘‘ top machinery,” and 
again referring to the two sections (Figs. 288 and 
289), I would, in the first place, refer to the 
skeleton or framing of the different ‘‘ flies,” the 
‘‘gridiron,” &c. As will be seen, there are four 
principal ‘‘fly galleries” on either side of the 
stage ; besides these four there is one pair of minor 
‘fly galleries” below the first principal gallery. 
This minor gallery, in Herr Lautenschlaeger’s case, 
is primarily intended for working special effects, 
tricks, &c., and placing the large electric reflectors 
which he uses to a considerable extent. The first 
pair of principal ‘‘ fly galleries” are connected by 
a “bridge” which runs along the.-back wall, and 
this is also the case with the second pair of 
principal galleries ; for the third and fourth pairs 
there are sets of ‘‘ flying bridges,” no less than 10 
in number, for each level. The whole of the 
galleries are well connected by iron staircases which 
also lead to the ‘‘gridiron.” As will be seen, there 
is practically only one ‘‘gridiron” floor to the 
Munich stage, though there is every facility for 
moving about on a second or upper level, on which 
are a number of important appliances. Both ‘‘grid- 
iron ” and roof construction are one, that is to say, 
the large iron roof trusses support the ‘‘ gridiron ” 
floor. Should the ‘‘ panorama-drums” be used, it 
will be seen that there is the usual system of draw- 
bridges to the ‘‘ flying bridges,” as has already been 
explained in earlier examples of German stage con- 
struction. 

The design for the Munich stage allows for 88 

ordinary ‘‘ battens,” more distinctly defined by 
Herr Lautenschlaeger as ‘‘ Prospekt und Soffitten 
Zuege.” The ‘‘ batten” itself is an iron one, and 
is hung-at five points by wire cables running over 
pulleys placed at ‘‘ gridiron ” level and balanced to 
a certain extent by counterweights. It will be 
seen that the cables are brought together in such a 
manner that they can easily be worked by a small 
electromotor. The whole of the ‘‘ battens” can be 
regulated to a nicety. Each single ‘‘ batten” can 
be worked separately, or any number, or all coupled 
together ; they can either be worked by the electro- 
motor, or, should it be thought advantageous, by 
manual labour, but the number of loaded ‘‘ battens” 
that can be raised simultaneously by the electric 
power supplied is limited to 40, which is practically 
the maximum number required for any movement. 
Twenty can be raised and 20 can be lowered 
simultaneously from the same regulating board. 
_ The number of ‘ battens” for the electric light 
is nine, and they are worked on exactly the same 
lines as the ‘‘ battens” already described. Be- 
sides this there are a set of ‘‘ girder battens” 
to each ‘‘ coulissengasse,” and these are hung from 
two points only, but are worked on the same prin- 
ciple. As I have already explained, it is of fre- 
quent occurrence to lower these ‘‘ girder battens” 
down into the ‘“‘under machinery” through the 
“sliders,” and, of course, they are hung exactly 
above the ‘‘slider” openings. 

There are three ‘‘ battens” in connection with 
the proscenium, and they are so arranged as to 
allow for variations in the sides of the proscenium 
opening. These can also be worked by electric 
power, as is also the case with the ‘‘act drop,” the 
“curtain,” and the “ fire-resisting curtain,” all 
three of which can, however, also be worked by 
manual labour. 
., An important feature on the plan is the so-called 

horizon,” the purposes of which I have explained 
at some length in connection with my description 
of the “ Asphaleia” stage. In this instance we 
find a “horizon” of considerable dimensions, 
placed in such a manner that the principal cloth is 
within a few feet of the back of the stage, whilst 
the sides are about 22 metres apart. The height 
of the canvas is considerable, for it measures 
13 metres, whilst the full length of the cloth is 
“0 metres. Bya very ingenious arrangement the 
whole appliance can be moved bodily forward, but 
as a rule it is used in the position indicated in Fig. 
287. The ¢anvas is supported by a rail which 
in its turn hangs from a set of ‘‘ girder battens,” 
whilst the horizontal movement of the canvas is by 
means of two vertical rollers, which are worked 
from the second ‘‘ fly gallery.” When the “hori- 
zon 18 in its original position, the whole of the 

turntable,” with everything that is on it, can be 
moved quite agg ey Yer of the working of the 
large cloth, but should the “horizon” be moved 





bodily forward, the ‘‘ turntable” would have to be 
cleared, or the cloth rolled up on one of the vertical 
rollers, before movement of the ‘‘turntable” can 
take. place. I should add that the cloth can be 
bodily lifted to a considerable height above the 
stage, to allow for the ordinary working and the 
moving of people underneath it, but it cannot be 
moved so high up into the “flies” as to allow for 
the mounting of a set scene on the ‘‘turntable ” 
clearing it, if turned by a quarter or a half-circle. 

Besides the ‘‘horizon,” which, I would add, is 
an important feature in Herr Lautenschlaeger’s 
mounting, there are no less than eight pairs of 
‘*panorama-drums,” which have been so planned 
as to practically give each ‘‘ coulissengasse” one 
pair, excepting the ‘‘ nulgasse.” The ‘‘ panorama- 
drums” are also worked from the second ‘fly 
gallery,” and here again we have a certain difficulty 
as to their use at the same time as the ‘‘ turn- 
table,” for only the first two pair and the last two 
pair stand on the immovable stage, whilst the four 
others stand on the ‘‘turntable.” It is almost as 
unnecessary to say here, as in the case of the 
‘* horizon,” that every movement can be made 
with electric power, whilst, on the other hand, 
manual labour can also be employed if it be found 
necessary. Any one pair of ‘‘panorama-drums” can 
be worked together, and, should it be necessary, two 
or more can be coupled together. Though not gene- 
rally used together, it will be remembered that 
both at many of our pantomimes and at the great 
spectacular displays at Olympia and at Earl’s Court, 
transformations are brought about by using three or 
four sets of ‘‘panorama” scenery behind one another. 
It may be taken as a rule, however, that only one 
or two of the pairs of ‘‘ panorama-druims ” could be 
used together on the Munich stage, and that arrange- 
ments can always be made to have the panorama in 
such a position as to not interfere materially with 
the working of the ‘‘turntable.” Perhaps I should 
add that the speed at which a panorama scene 
moves can be regulated to a nicety, where elec- 
tricity is used, and that a far greater regularity in 
movement is obtained by a mechanical motor than 
by manual labour. 

It is needless to add that Herr Lautenschlaeger, as 
is the case with all engineers of any initiative, has his 
own special ‘‘tricks” andappliancesfor ‘‘aerial” work 
or other special effects, and it will be seen from the 
transverse section how one of the aerial appliances is 
worked over special pulleys at ‘‘ gridiron” level. 
As in the case of the larger appliances, Herr Lauten- 
schlaeger has adopted electric power for moving 
such special gear, and the same can be said of all the 
minor appliances which facilitate intercommunica- 
tion on the stage, as the whole of the heavy property 
lifts and also the rapid passenger lifts are worked 
by electricity. 

The whole of the appliances referred to above, 
both those of the ‘‘under machinery and of the 
‘*top machinery,” can be worked from a central 
regulating board from the side of the proscenium 
opening, which is placed in such a position as to 
allow the engineer to have a good view of the 
scenery. 

It appears to be Herr Lautenschlaeger’s ideal 
to be able to work every appliance from this cen- 
tral regulating board and to place the movement 
of everything into one pair of hands. Herr Lauten- 
schlaeger lays particular emphasis on the fact that 
his electrical stage can at any moment be worked 
as an ordinary German stage and by manual labour, 
that it can be worked as an ordinary stage but by 
the application of electric power to any individual 
section of the appliances that would otherwise be 
moved by manual labour. He further goes on to 
explain how his stage can be worked as an ordinary 
German stage, but electrically, and from one re- 
gulating board, and he then shows that all this and 
any combination can be managed without in any 
way taking into consideration that the stage is a 
‘turntable ” stage. He most distinctly says him- 
self that he does not consider that the ‘‘ turntable ” 
should be used for plays that require simpler 
methods, and that he primarily advises its adoption 
for stages on which grand opera or grand drama is 
given, not forgetting the Shakesperean play, with 
its many changes of scene. 

I hold that the application of the ‘‘ turntable” 
idea lends itself particularly to such renderings 
of Shakesperean work as are found in the presen- 
tation of ‘‘ Richard III.” at the Lyceum, that 
the idea is equally applicable for our Covent 
Garden Opera House, with its nightly change of 
bill during the ‘‘ opera season,” and for such 





stages as that of Drury Lane, where large realistic 
dramas are mounted and where such wonderful 
effects have also to be obtained as is the case in 
the pantomime season, and perhaps more parti- 
cularly at such a pantomime as the present produc- 
tion of ‘‘ Aladdin.” The system also surely lends 
itself to the purposes of our great variety stages, 
such as the Empire and the Alhambra, with their 
grand ballets, alternating with the requirements of ' 
their special variety show. I shall, however, post- 
pone until my next article such remarks as I should 
like to make as to the practicability of Herr Lauten- 
schlaeger’s appliances. I would here only say that, 
as in the case of the ‘‘ Asphaleia”” Syndicate with 
its hydraulic stage, I believe the present design is 
somewhat too extreme and would have to be con- 
siderably modified to find favour on the average 
stages of larger dimensions, both at home and 
abroad. There is no doubt that the brilliant idea 
of Herr Lautenschlaeger deserves every attention 
from those interested in stage reform, but, as in 
the case of the ‘‘ Asphaleia” stage first introduced 
at Buda-Pesth and at Halle, it will be in the modi- 
fications of the original design that we shall reach a 
system of electric ‘‘turntable” stages that is near 
perfection in theory, in practice, and, above all, in 
economy. The electric stage of Herr Lauten- 
schlaeger, in which everything can be worked by 
electricity, certainly compares favourably with the 
first design of the ‘‘ Asphaleia” stage, where 
everything was worked by hydraulic power. 

I will, however, defer my further comments and 
also additional details to my next article. 





THE CHICAGO DRAINAGE CANAL. 
(Continued from page 166.) 

AmonG the large contracts let early in the con- 
struction of the Chicago Drainage Canal, were the 
two Sections K and I, which fell to the tenders of 
Messrs. Christie and Lowe, of the New York Life 
Buildings, Chicago, and we may take this oppor- 
tunity of thanking Mr. William M. Christie for the 
assistance he has rendered us in supplying infor- 
mation, and especially a large number of photo- 
graphs taken by himself of the works in progress. 
Sections K and I were wholly in the glacial drift, 
and involved no rock excavation, as understood by 
the specifications ; the total amount of the contract, 
Section K, was for 1,156,000 cubic yards, and the 
tender was 288,989 dollars, or, say, 57,800/., 
the price per yard being 25 cents, or about 
1s. a yard. Section I was not quite so heavy, 
having been for 1,128,850 yards, at the same price 
per yard, or 57,000). The total of the two con- 
tracts was therefore nearly 115,000). At a later 
date this same firm of Christie and Lowe made a 
bid for the work on Sections 2, 3, and 4, some dif- 
ficulties having arisen between the Sanitary Board 
and the contractors to whom these sections had 
been assigned ; Messrs. Christie and Lowe were 
not successful, however, in securing these sections. 

Almost the whole of the work on Sections K and 
I was carried out with inclines and direct haulage 
on the spoil banks, and following our article of last 
week we propose to describe and illustrate the 
system adopted, which was one of the most suc- 
cessful and extensive on the whole work. The 
inclines were, indeed, supplemented by the use of 
grading machines, Which as we have already 
seen, were extensively used on the work, with 
good results, in such locations as offered suitable 
material. Figs. 54 and 55, page 207, illustrate very 
clearly the method of excavation and the plant 
employed. The system of working was very simple, 
as will be appreciated from the plan, Fig. 55, which 
shows the operation in progress on the two lifts 
into which the work was divided. There were four 
sets of tracks, four trestles and travelling girders, 
two hoisting engines, and three steam shovels. It 
will be seen that on these contracts it was possible 
to deliver the excavated material on both sides of 
the canal, so that the travelling girders or conveyors 
were placed in pairs on each bank. As the work 
advanced, and it became necessary to shift the 
conveyors, those marked 1 and 4 were traversed in 
one direction, and 2 and 3 in the opposite direction. 
The travellers 3 and 4 were reserved for dealing 
with the excavations from the bottom lift, while 
I and 2 dealt with the top lift. As will be seen 
from the section, Fig. 54, and especially from the 
plan, Fig. 55, the dumping car tracks were laid 
across the line of the canal, two to each conveyor 
and joining at the top of the trestle incline ; a third 
track commanding these two, served for the steam 
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excavator, the derrick arm of which could com- | 


mand the wagons standing on the loading tracks. | 
As will be seen from Fig. 55, the lines were laid | 
close to the working faces, and were shifted | 
as the excavation advanced, there being four such | 
workings, two for the top and two for the| 
bottom lifts. Figs. 61 and 62, on page 210, illus- 
trate the system very clearly, when working on the 
top lift. Fig. 62 shows the steam shovel attacking | 
the working face, the loading tracks alongside, and | 
the hoisting engine on the bank. Fig. 61 is a side | 
view of the conveyor, the span of which was great | 
enough for its bearings to clear the limit of the | 
spoil bank, which, because it was divided between | 
the two banks of the canal, was not so extensive as | 
on some of the other sections, where the depositing | 
ground was on one side only. The conveyor, formed 
of two deep lightly trussed girders carrying tracks | 
on an open horizontal bracing connecting their 
lower flanges, were supported by end standards, 
as shown. These standards were in turn carried | 
on travelling platforms placed on the rail tracks. 
By this means the entire plant could be shifted | 
as the work advanced. Hoisting engines were 
placed on the banks, as shown in Figs. 54 
and 55, and with suitable tackle the loaded 
wagons could be hauled up the incline, upon the 
conveyor, and the contents dumped at any desired 
point on the spoil bank. The wagons employed 
with this system are illustrated by Figs. 56 to 60. 
Although of large dimensions, they held only such 
an amount of material as could be handled con- | 
veniently, some 3 or 4 yards. They were of ordi- | 
nary gauge, running on four wheels, and mounted | 
on an inclined underframe, so as to approximate to | 
the level on mounting the incline. The size of the | 
body was 10 ft. long by 8 ft. wide, and 4 ft. 6 in. 
in depth, outside measurements, but the interior 
was formed as shown in Fig. 57, so that only a tri- 
angular space on each side was available for load- 
ing. The sides of the wagon were hinged to the 
upper sill, and could be easily locked or set free by 
engaging or releasing the levers at the end of the 
wagon (Fig. 60), the sloping floor insuring an imme- 
diate discharge of all the contents. The etticiency 
of this system may be estimated frum the following 
official figures, reproduced from the Engineering 
News. The material to which they refer was for 
the most part hard clay. 





Section K. Section I. 











Month. 

Number | Yardsper Number Yards per 

of Shifts. Shift. | of Shifts. Shift. 
September .. , 49 | 600 92.5 555 
October 49 660 127.5 625 
November 106 582 106 582 
December 7 595 79 695 
January 60 557 59.5 557 
June 81 | 807 81 807 
July 76 821 76 821 


The maximum monthly output appears to have 
been 123,000 yards for all four conveyors and 
corresponding plant; distribution amounted to 
about 34 per cent. of the total cost of the work. 
The force employed for each working face was as 
follows : 


Steam shovels . 3 men 
Car loaders Da, 
Labourers : 12 
Foreman 1 


As previously stated, considerable work was done 
by grading machines, especially as regards the top 
excavation. The output appears to have been very 
satisfactory, judging from the figures given by the 
Engineering News. The total time worked on both 
sections, with the graders, was 123 ten-hour days, 
and the average daily force was 50.4 men, 41.9 
teams of horses, 22.3 wagons, and 3.1 ‘‘ New Era” 
grading machines ; the average output per day and 
per machine was 508 cubic yards. Wheel scrapers 
were also employed with advantage ; these are alto- 
gether lighter machines than the graders, their 
daily average having been 46.1 cubic yards. 
Evidently neither of these systems was so econo- 
mical as the method chiefly employed, but their | 
use was rendered necessary on account of delays | 
that occurred in furnishing the permanent plant, and | 
the whole area was excavated to a depth of 5 ft. by | 
their means. 





(To be continued.) 


EMIGRATION FROM GERMANY.—The number of emigrants 
from Germany last year is returned at 32,134, as com- 
pared with 35,557 in 1895, 





DOUBLE BORING MACHINE. 


CONSTRUCTED BY MESSRS. G. 
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THE machine illustrated above is specially suit- 
able for small cylinders, pumps, bearings, axle-boxes, 
besides being capable of a very great variety of 
other work. The heads are adjustable separately 
along the bed by screws; each table is 3 ft. by 2 ft., 
and can be raised and lowered 17 in., to within 5 in. 
from the centre of the spindle. The spindles are of 
steel, 24 in. in diameter, with 18-in. self-acting and 
hand traverse, working through a socket in the bear- 
ings; the worms have double threads 44 in. in dia- 
meter, case-hardened, running in oil cups. The 
spindle ends are made to suit No. 4 Morse taper, and 
can be worked quite independently of each other, and 
can also be instantly stopped and started by clutch 
motion. The maximum and minimum distances be- 
tween the centres of the spindles are 3 ft. and 1 ft. 3 in. 
Two adjustable stays are fitted on the tables; they 
have split journals and split bushes to take boring 
bars 14 in., 2 in., and 24 in. in diameter. The machine 
weighs 3 tons complete, and is made by Messrs. G. 
Wilkinson and Sons, Bradford-road Tool Works, 
Keighley. 


FISKE’S ENGINE TELEGRAPH AND 
SPEED AND DIRECTION INDICATOR. 


IN a recent issue (see page 703, vol. lxii.) we gave an 
account of a helm indicator and a steering telegraph in- 
vented by Lieutenant B. A. Fiske, U.S. N., and described 
by him in a paper read before the United States Naval 
Institute. From the same source we now take his 
engine telegraph and his speed and direction indicator, 
both of which are operated electrically and are de- 
signed to avoid the difficulties connected with the 
installation of mechanical telegraphs. 

The engine telegraph is founded on the well-known 
principle of the Wheatstone bridge (Fig. 1), modified as 
shown in Fig. 2, page 203. The battery is here replaced 
by a connection to the electric light mains of the ship, 
a resistance being interposed to reduce the current to 
about 2 amperes. Each half of the bridge has a re- 
sistance wire, like that of a meter bridge, on which 
there slides a contact, and these two > are con- 
nected together through two galvanometers, one on 
the bridge of the vessel and the other in the engine- 


}room. When the two sliders are applied to spots of 


equal potential there is no current in the galvano- 
meters, the needles both standing at zero. 

Let us suppose that the upper slider in the figure 

ig. 2) is on the bridge oad the lower one in the 
engine-room. If now the officer of the watch pushes 
his slider to the right, both galvanometers will de- 
flected, and they can only be brought to zero by the 
engineer pushing over his slider to an equal extent. 
The two sliders will then rest upon spots of equal 
potential, and no current will flow from one to the 
other, hence the galvanometers will come to zero, con- 
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veying to the engineer the command, and showing the 
officer that it is understood. 

Fig. 3 shows in more detail the connections for a 
double instrument, designed for a ship having twin 
screws. The electric light mains are coupled, through 
a resistance, to two transmitters and two receivers. 
Further, there is another branch from the mains to 
feed two small lamps on the galvanometers on the 
bridge, and to two bells to call the engineers. The re- 
ceiver in each engine-room is fitted with two galvano- 
meters—one on the handle and one fixed alongside of 
it. The former, owing to its vertical position, is not 
absolutely correct, and the error may amount to two 
or three revolutions. When great accuracy is re- 
quired, as in fleet evolutions, the a K may be pressed 
to cut out the one galvanometer and bring the other 
into circuit. This latter, being horizontal, gives exact 
indications. 

The zero of the galvanomter is not the position the 
needles assume if the apparatus is disconnected from 
the source of electric energy, but is distant from it 
about ;4; in. When the needles of the two instruments 
are at zero there is still a minute current flowing for the 
purpose of ee the integrity of the apparatus, If 
a wire should be: broken, the needle would fall away 
from the fiducial mark, and the engineer would natu- 
rally move the receiving handle under the impression 
that an order was being sent. He would then find he 
could not affect his galvanometer, and would under- 
stand that a failure of the circuit had taken place. 
A considerable amount of insulated wire, about 24 
ohms, is added to each end of each are of wire (Figs. 
2 and 3) in order to increase the amount of resistance 
in circuit of this kind of wire, in comparison with the 
resistance of the copper conducting wires. This 
makes the resistance in each arm of the bridge 3 ohms. 
The bridge wires are of No. 22 American gauge, and 
are made of 70 parts copper and 30 parts nickel. The 
resistance is about 4 ohm per foot. The copper line 
wires from bridge to engine-room are of No. 6 gauge, 
and hence their resistance is negligible. The bell 
wires are not less than No. 10 gauge. 

The form of the transmitter is shown in Figs. 4 to 
7, this instrument being designed for a twin-screw 
ship. The bell contacts a, 6 are operated by the 
main handle c, through the small levers d, e, as 
soon as the main handles are grasped. On each face 
of the transmitter are engraved the usual orders of 
‘* stop,” ‘‘ahead,” ‘‘astern,” &c., and around its cir- 
cumference (Fig. 7) are marked the number of revo- 
lutions required. The receiver is shown in Fig. 8, an 
is, of course, single. It bears corresponding indica- 
tions to the transmitter. Its galvanometer is mounted 
on its lever, the two moving together. Its electrical 
connections are such that if the needle points in any 
direction, the act of moving the lever of the receiver in 
that direction will bring the needle to zero. Further- 
more the sensitiveness of the galvanometer is so ad- 
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THE CHICAGO DRAINAGE CANAL. 
(For Description, see Page 205.) 
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justed during installation that the amount of deflection 
of the needle shows the amount of movement necessary 
to give the lever. For instance, if the levers are at 75 
and the transmitter lever is moved to 90, the receiver 
galvanometer will at once point to 90. 

This engine telegraph was given a year’s trial in 
sea service on board the U.S.S. New York, and has 
since been permanently installed on the U.S. battle- 
ships Indiana and Massachusetts. It is also adopted 
for the Texas and the Brooklyn. 

The speed and direction indicators shown in Figs. 9 
to 12 comprise a very simple set of appliances which 
show to the officers on the bridge, or to the captain in 
his cabin, at what rate the engines are turning, and 
whether ahead or astern. Fig. 9 shows the screw 
shaft with two bands clamped on to it and rotating 
with it. One band, Fig. 10, carries six pieces of soft 
iron, which in turn act as keepers or inductors to a 
permanent magnet with two coils (Fig. 9). As each in- 
ductor comes opposite the poles of the magnet it com- 
pletes, except fo ” two small gaps, the magnetic circuit, 
and causes a strong flux through the magnet. This 
induces a current in the coils, As the motion of the 
inductor continues and the flux decreases, a current is 
induced in the opposite direction, the apparatus being 
an alternate current generator of simple form. The 
currents are sent through a galvanometer (Figs. 9 and 
12). This galvanometer is not very different from 
that employed for direct currents, but the permanent 
steel magnet is replaced by a stationary coil of wire 
which is in series with the movable coil. Each time 
the current changes its direction it changes in both 
coils, so that the direction in which the moving coil 
turns, due to the mutual reaction between the coils, is 
always the same. The movable coil is brought to zero 
by springs, and its angle of movement increases with 
the strength of the current. The graduations of the 
galvanometer are made experimentally. 

@ The direction of revolution is indicated by appara- 
tus shown in Figs. 9, 11, and 13. Clamped to the screw 
shaft is a horseshoe magnet (Figs. 9 and 11), the poles 
of which pass in front of a bar of soft iron carrying a 





coil of insulated wire, and this coil is connected to a 





2 
iY 
fl 


pec or Ens enn 


eee 





208 


ENGINEERING. 


[Frs. 12, 1897. 








direct current galvanometer, a polarised relay, or other 
current indicator (Fig. 9). Suppose that the shaft is 
revolving in the direction of the hands of a watch and 
that the pole S approaches the bar of soft iron until 
directly opposite to it. The approach of this pole 
will, of course, induce a current of a certain direction 
in the coil, which current will cause the needle of the 
indicator to move, say, to the right with a quick motion. 
As the shaft continues to revolve, the pole S leaves 
the bar of iron, and the pole N comes toit. This in- 
duces in the coil a current opposite in direction to 
that induced by the approach of the south pole, and 
tends to give the needle a movement to the left. 
The revolution of the shaft continuing draws the N 
pole from the bar of iron, and this act induces another 
current in the coil in the same direction as did the 
approach of the 8 pole, and therefore another move- 
ment of the needle to the right. The result is, there- 
fore, that at every revolution of the shaft in the direc- 
tion of the hands of a watch, the needle gives quick 
movement to right, left, right. If the shaft be 
moving in the opposite direction, the movement is 
left, right, left. It is, therefore, possible to see at a 
glance in which direction the shaft is rotating. 

Figs. 13 and 14 show a polarised relay capable of 
being used as direction indicator. The armature M 
pore by the permanent magnet M is pivoted 
yetween the two poles of the electro-magnet. Alter- 
nate currents in the coils of the magnet tend to give 
the armature successive movements to right and left. 
And since there is no directing spring, and since the 
magnetised armature, when moved to either side, 
tends to remain there, by reason of its nearness to one 
iron core of the electro-magnet, the armature remains 
during the whole time of a revolution, except 
when the magnet N § (Fig. 11) is actually pass- 
ing the soft iron bar, at the position at which it 
was placed at the last current. Consequently the 
needle of the instrument points during the greater part 
of a revolution to the indicator ‘‘ ahead” or ‘‘ astern,” 
with a quick motion to the other side as the magnet 
passes the coil (Fig. 11). The — apparatus, 
including both seek ant direction indicator, has been 
in operation on board the United States armoured 
cruisers for more than 12 months. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The firmness which set in 
on the pig-iron market last Wednesday was fully main- 
tained on Thursday forenoon, when 30,000 tons at least 
were dealt in. Prices all round moved upwards from 1d. 
to 5d. per ton. A large business was also done in the 
afternoon, when Scotch iron touched 48s. per ton cash, 
the close being 14d. per ton under. The settlement prices 
all round were the following: Scotch iron, 47s. 105d. per 
ton; Cleveland, 41s. 3d.; Cumberland and Middlesbrough 
hematite iron, 51s. and 50s, 6d. perton. Business was very 
quiet on Friday forenoon, and the tone was dull. About 
20,000 tons of iron changed hands, and prices were 14d. 
to 44d. per ton down. The afternoon market was a job- 
bing one, and the tone was dull. There was another drop 
in prices, ranging from 4d. to 1d. per ton. At the close the 
settlement prices showed the following results: 47s. 74d., 
403. 104d., 503.74d., and 50s, 3d. per ton. There was very 
little doing in the market on Monday forenoon, when the 
sales reached to about 20,000 tons. Prices were easier, 
Scotch, Cleveland, and hematite iron dropping 1d. per ton. 
A good business was done in the afternoon, when prices 
recovered $d. to 1d. per ton. The closing settlement 
prices were the same as on the previous day, with the 
exception of Middlesbrough hematite iron, which was an- 
nounced as having dropped to 50s. 14d. per ton. About 
20,000 tons of iron were dealt in on Tuesday forenoon, 
when the tone was dull, and prices lost ground all 
round. At the afternoon ele some 30,000 tons 
were dealt in. Though “bear” covering was en- 
gaged in, prices were easier all round by at least 
ld. per ton, and the settlement prices were, respec- 
tively, 47s. 44d., 40s. 9d., 50s. 6d., and 50s. per ton. The 
market was active this forenoon, when probably 30,000 
tonsof pig iron were sold, largely Scotch, and as buyers held 
off, prices had a further break—2d. to 3}d. per ton. In 
the afternoon a lot of dealing was recorded, probably 
50,000 tons, and as holders sold freely, prices became 
easier, the losses ranging from 14d. to 24d. per ton. The 
settlement prices were—47s.-14d., 40s. 6d., 503. 14d., 
and 49s, 6d. per ton. The pyrene, | shows the range 
of prices reached for the time being by several leading 
sorts of No. 1 special brands of makers’ iron: Clyde, 
Sis. 6d. per ton ; Summerlee, 52s. ; Calder, 52s. 6d. ; Gart- 
sherrie, 53s.; Coltness, 53s. 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 51s.; 
Shotts (ship at Leith), 52s. 5d. ; Carron (shipped at 
Grangemouth), 53s. per ton. There are still 81 blast- 
furnaces in actual operation in Scotland, as compared 
with 78 at this time a year ago. Last week’s shipments 
of pig iron from all Scotch ports amounted to 5471 tons, 
against 3414 tons in the corresponding week of last year. 
They included the following amounts: For India, 186 
tons; Belgium, 1713 tons; smaller quantities for other 
countries ; and 3172 tons coastwise. Up to the close of 
last Saturday this year’s shipments amounted to 31,431 
tons, as compared with 23,581 tons in the same portion of 
last year. ‘The stocks in Messrs. Connal and Co.’s public 


warrant stores stood at 362,825 tons yesterday afternoon, 
against 362,890 tons yesterday week, thus showing a re- 
duction amounting to 65 tons for the past week, 


Finished Iron and Steel.—The demand for finished iron 
has been but moderately active during the past week, 
and without any change in the values asked. The steel 
works, on the other hand, are very busy. There is, in 
regard to the home trade, a surprising consumption, and 
reports of the steel trade show that the largest works 
have plenty of orders on hand, which will tax their efforts 
at output for months to come. As regards new business 
in shipbuilding material, there is not so much in hand, 
but rails are in good demand, and makers report that they 
have received considerable orders on their own terms. 
Within the past two or three months orders have been 
placed in the West of Scotland for some 25,000 tons of 
steel bridge material for India. 


Hlasgow Copper Market.—At the forenoon session of 
the copper market last Thursday one lot of 25 tons was 
bought, and the price advanced 1s. 3d. per ton. In the 
afternoon market 50 tons were dealt in at 51/. 17s. 6d. per 
ton two months. The price rose other 2s, 6d. per ton. 
On the following forenoon business was done at 51/. 15s. 
to 52/. per ton three months. In the afternoon business 
was done at 52/. to 51/. 17s. 6d. per ton, the market closing 
steady at 51/. 10s. cash and 51/. 17s. 6d. per ton three 
ror Only one lot was dealt in on Monday forenoon, 
when the price eased 1s. 3d. per ton, but in the afternoon 
the metal was better and made 2s. 6d. per ton. One lot 
was sold on Monday forenoon, when the price fell 2s. 6d. 
per ton, and in the afternoon no business was done, and 
the price receded other 1s, 3d. per ton. At to-day’s fore- 
noon meeting 50 tons of copper were dealt in, and the 
price declined other 2s. 6d. per ton, The afternoon meet- 
ing was dull, and the price dropped other 6s. 3d. per ton. 


Appointment of Chief Engineer, North British Railway. 
_‘The directors of the North British Railway Company 
have agreed unanimously to appoint Mr. James Bell as 
chief engineer of the company, in room of the late 
Mr. Carswell. Mr. Bell is a son of the original engi- 
neer of the company, his father having had charge 
of the first part of the company’s undertaking, which 
extended from Edinburgh to Berwick. The new chief 
engineer has been associated all his days with the 
North British Railway, having in 1860 entered upon his 
apprenticeship in the chief engineer’s office. His first im- 
portant appointment was as resident engineer on the 
central section of the railway, extending to about 280 
miles, with all the working appertaining thereto, em- 
bracing about 58 miles of the east coast and 52 miles of the 
Waverley main routes from Edinburgh to London, besides 
the various branches. In 1879 he was appointed assistant 
engineer, having a general supervision of the works over 
the whole system. Amongst the numerous operations on 
which he has been cama’ may be mentioned the renewal 
of Bilston Viaduct, with a span of 330 ft., and the connec- 
tion of the lines from Winchburgh and Corstorphine to 
the Forth Bridge. During 1895 he completed the doubling 
of the main Edinburgh and Glasgow line between Edin- 
burgh and Corstorphine, including the Haymarket tunnel 
1000 yards in length under streets and oe property 
within the City of Edinburgh, and also the two iron 
tunnels under the National Gallery on the Mound, form- 
ing the west entrance to Waverley Station. 


New Shipbuilding Contracts. — Messrs. Fleming and 
Ferguson, shipbuilders and engineers, Paisley, have re- 
ceived an order to build a tug steamer for the Chilian 
Government, and an order from the Queensland Govern- 
ment for a stern-wheel steamer for passenger traffic in 
connection with the Government railways.—Messrs. Car- 
michael, McLean, and Co., Greenock, have secured a 
contract for asteel screw steamer of 1050 tons, the owners 
being Messrs. J. and J. Denholm, of the same town.— 
Messrs. Denny and Brothers, Dumbarton, are tendering 
for the construction of three steamers for the Russian 
Volunteer Fleet, some of the vessels of which they for- 
merly built. 


Mr. W. H. Preece at Greenock.—Last Friday night a 
lecture was given to the Greenock Philosophical Society 
on ‘‘ Watt and the Measurement of Power,” by Mr. W. H 
<oacg C.B., F.R.S., Mr. F. P. Purvis, President, in the 
chair, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Deterioration by Fatique in Steel Rails.—A very inte- 
resting lecture was delivered before the Sheffield Society 
of Engineers and Metallurgists on Monday evening by 
Mr. Thomas Andrews, F.R.S., M. Inst. Cr. For years 
the lecturer has closely studied the various aspects of the 
loss of strength in iron and steel by reason of use. He 
has made exhaustive microscopical chemical and physical 
examination of rails of known age and condition of ser- 
vice on main lines of railway, and has thus obtained much 
valuable information on the subject. In the course of his 
remarks, Mr. Andrews showed the difference between the 
loss of strength from mechanical abrasion and the deteriora- 
tion of the ultimate crystalline structure of the metal 
under the fatigue of stress consequent on the presence of 
internal micro-flaws. He also demonstrated the effect of 
low temperature in reducing the impact resistance of 
rails, the influences of corrosion, and the manner in which 
vibratory stress induced microscopic internal growing flaws 
in rails. Allusion was made to the influence of various 
kinds of ballast on the permanent way. The lecturer com- 
pared the structure of old rails of long service with that 
of modern ones, and pointed to the sources of weakness, 
at the same time indicating the structure best calculated 
to yield the most durable and safe results. Mr. Andrews 
expressed a hope that the labours of the Royal Commis- 
sion on the loss of strength in steel rails would result in 
a general improvement in the quality and reliability of 





the metal, 





Hardware and Cutlery Exports in January.—The ex- 
ports of hardware and cutlery last month show a slight 
decrease as compared with those of the corresponding 
period of 1895, but the difference of 194/. is so small that 
it is scarcely worth mentioning. The markets that show 
adecrease are: Russia, 5068/., as compared with 58672. in 
January, 1895; Sweden and Norway, Germany, Spain 
and the Canaries, United States, foreign West Indies, 
Chili, Brazil, British East Indies, and British North 
America. Increases are shown from Holland, Belgium, 
France, Argentina, British South Africa, and Australasia. 
The cutlery trade generally is very active, and doubtless 
the decrease is in what is termed “‘ hardware.” If the two 
classes bracketed together were separated, it would pro- 
bably be found that the Sheffield cutlery manufacturers 
are gaining ground quickly. 

Tron and Steel.—There is no alteration in the trade posi- 
tion in Yorkshire, business being brisk in the majority of 
departments. Locomotive builders are actively employed 
on orders from the home, Indian, and South African 
markets. Hydraulic engineers report the existence of a 
sound business, but makers of textile machinery find the 
foreign better than the home demand at present. In the 
Sheffield district prices keep well up, and the tone of the 
market is decidedly firm. , ilway work for the home, 
Eastern, and Antipodean markets is plentiful, and as 
there are no signs of falling away of the demand, this 
branch of industry will doubtless hold its own through 
the greater part of the year. Cutlery and files move off 
steadily, and gardening tools are being produced in large 
numbers in readiness for the season’s trade. Armour- 
plates and other heavy work are in great request, and 
the workmen are likely to be actively employed for some 
months to to come. Hematites are quoted in Sheffield 
up to 61s. and 62s. per ton; Bessemer billets, of special 
carbon, realise 6/. to 62. 103.,and the demand for crucible 
and Siemens-Martin: steels, as well as for irons of all 
grades, is brisk, prices being easily maintained. 

The Coal Trade.—The coal trade of South Yorkshire 
maintains its position. The collieries are working nearly 
six days per week, and as a rule the coal brought to bank 
soon finds a market, notwithstanding the great increase 
in the productive power of this district during the past 
tive years. Household fuel experiences a quick sale, and 
quotations are so firm that small advances have in some 
instances been maintained. Steam coal is being disposed 
of readily, and there is a large sale of gas coal. Manufac- 
turers’ sorts do not sell so readily as was the case a few 
weeks back, and common coke moves off more slowly, but 
there is no change in the quotations. Silkstones are 
quoted at from 8s. 9d. to 9s. 6d. for best, Barnsley house 
coal 8s. to 9s., hards 7s. to 7s. 9d., manufacturers’ sorts 
4s. to 5s. 6d., coke up to to 13s. for best washed sorts. 


t 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
small attendance on ’Change, and the tone of the market 
was somewhat dull, political affairs and recent ‘‘ bear” 
operations in warrants being blamed for the quietness 
that prevailed. Almost everybody agreed that there was 
nothing to indicate any real change for the worse in trade, 
and opined that the lull was likely to be only temporary, 
pointing out that what is always looked upon as the 
quietest time of the year was approaching its 
end. Sales were recorded at 40s. 104d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and even less 
was said to have been taken by merchants for odd lots. 
Producers as a rule quoted 41s. for No. 3, and as they are 
well supplied with orders they were not at all disposed to 
listen to anything below that figure. For forward de- 
livery quotations varied a good deal. The lower quali- 
ties of pig were. very scarce, and were consequently 
comparatively dear. o. 4 foundry was put at 40s. 9d., 
and grey forge 40s. 6d., both for early delivery, and 
mottled and white iron were practically unobtainable. 
Middlesbrough warrants opened at 40s. 10d. and closed 
quiet at 40s. 9d. cash buyers. Local hematite pig was 
cheap considering cost of production. This was accounted 
for by the fact that warrants were easy, and the report 
that makers’ stocks are accumulating. Merchants were 
ready enough to sell mixed numbers at 50s. 6d. for early 
delivery, and several buyers endeavoured to buy at even 
less. There were merchants who quoted as low as 51s. 
Spanish ore was said to be still scarce, and supplies that 
are coming to hand are, owing to the recent wet weather, 
not very good. Rubio was 15s. 6d. ex-ship Tees. To-day’s 
market was very quiet, and prices had a decided down- 
ward tendency. ‘There was little business done, but 
sellers move would not alter their quotations for 
makers’ iron. Middlesbrough warrants fell away to 
40s, 54d., which was the closing cash price of buyers. 

Manufactured Iron and Steel.—The manufactured iron 
and steel trades change very little. For some articles the 
demand is not so good as it was, but producers adhere to 
their quotations. Perhaps, however, a good order for 
plates might be placed at a little below present market 
rates. Common iron bars are 5l. 7s. 6d.; best bars, 
5l. 17s. 6d.; iron ship-plates, 5/. 5s.; iron ship-angles, 
Dl. 2s, 6d.; steel ship-plates, 5/. 10s.; and steel ship- 
angles, 5/. 7s. 6d.—all less the usual 2} per cent. discount 
for cash. Railway material keepssteady. About 4/. 10s. 
or at works is generally named for heavy sections of steel 
rails. 


The Coal and Coke Trades,—A good deal of interest 
has this week been taken in the Swedish State Railway 
coal contracts. We believe that the portions allotted to 
Scotland and Durham are similar to those of last year. 
Prices are said to be rather above those of a year ago, 
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Coke keeps in fair demand, and the local consumption is 
very heavy. About 18s. 6d. may be quoted for blast- 
furnace qualities delivered here. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown little change ; 
the demand for the best descriptions has continued good, 
and few sales have been made below lls. per ton, 
secondary qualities have also been in steady demand at 
10s. to 10s. 6d. per ton. The house coal trade has pre- 
sented a good tone ; but as the spring is now close at hand 
no further advance in prices is regarded as probable. 
No. 3 Rhondda large has made 11s. per ton. Foundry 
coke has brought 17s. 3d. to 17s. 9d. per ton, and furnace 
ditto 14s. 6d. to 16s. 6d. per ton. The inquiry for iron 
ore has been well maintained ; the best rubio has made 
14s. 6d. per ton. The manufactured iron and steel trades 
have continued active, there having been a good demand 
for rails and metallic sleepers. 

Exeter and the Royal Agricultural Show.—Exeter has 
failed to prove to the satisfaction of the council of the 
Royal Agricultural Society its suitability as a place of 
meeting for the Society in the summer of 1898. The 
council has decided to go to Maidstone instead. 


The Electric Light at Cheltenham.—On Saturday evening 
the Mayoress of Cheltenham (Mrs. Rogers) switched on 
29 arc lamps which have been placed in the High-street, 
Clarence-street, and St. George’s-place, as a first instal- 
ment of the public lighting of Cheltenham by electricity. 


Dowlais and Cyfarthfa.—In the week ending January 
30, over 1600 tons of pig were produced in one furnace 
at the Dowlais Works, Cardiff. It has been rumoured 
in South Wales that alterations now proceeding at the 
Cyfarthfa Steel Works involve the erection of two addi- 
tional furnaces and an expenditure of 250,000/. Some 
extensive alterations and improvements are going on, but 
it is the improvement of traffic facilities which appears 
to be principally aimed at. 


Rhymney Railway.—The proprietors have declined to 
sanction amalgamation with the Bute Docks Company. 


The Swansea Valley.—The Llansamlet Smelting Com- 
pany proposes to erect some large furnaces, and iron ore 
1s being stored in anticipation of future requirements. 
The Morriston and Midland Works are again in full 
operation. 

The ‘‘ Magicienne.”—Since the Magicienne, cruiser, 
has been in dockyard hands at Devonport, it has been dis- 
covered that the machinery department: and boiler-rooms 
need more extensive repairs than were considered neces- 
sary when her refit was taken in hand. It is not likely, 
therefore, that she will be ready for sea until the end of 
March. The delay in her completion, together with the 
extra work involved, will run the cost of her refit up to 
17,000/., although the local officials were hoping to com- 
plete it for 15,5007. 


Swansea.—The annual statement of the trade of Swan- 
sea for the past year has been issued. The total imports 
amounted to 715,018 tons, being the highest oe 
ever reached, and showing, as compared with 1895, an 
increase of 91,835 tons, or nearly 15 per cent. In the 
export trade reductions were sustained in the shipments 
of tinplate to America, and anthracite coal for San Fran- 
cisco, the former to the extent of 80,137 tons, and the 
latter to the extent of 83,125 tons, or together 163,262 tons. 
As a set-off, however, against this, there was a satisfactory 
increase in trade with other countries. There was an 
increase of 35,000 tons in the shipments of coal, notwith- 
standing the decrease of anthracite coal exports to San 
Francisco. There were increases in iron and steel exports 
to the extent of 12,000 tons, and the chemical trades to 
the extent of 6000 tons. 














_CaTALOGUES.—We have received from Messrs. Thomas 
Firth and Sons, Limited, of the Norfolk Works, Sheffield, 
— a very finely illustrated volume showing views 

f their works and productions. Amongst the latter are 
armour-piercing shells several of which have passed prac- 
tically uninjured the firing test against compound armour. 
Crucible steel castings are an important speciality of the 
firm, — made up to 30 tons weight, whilst of lighter 
castings the crucible cast steel spanners are worthy of 
particular notice. 





Our Rats ABRoap.—The new year has commenced 
well for the export rail trade, the shipments for January 
paving been 36,325 tons, as compared with 33,651 tons in 
yanuary, 1896, and 19,280 tons in January, 1895. The 
mcrease which is still taking place in our rail exports 
pac to be largely attributable to the large demand 
still noticeable upon British Indian account, the ship- 
ments to India in January having been 21,622 tons, as 
compared with 16,938 tons and 7537 tons in the corre- 
“ ading month of 1896 and 1895 respectively. The 
- wt Absent demand for rails has also continued good, 
pty Ipments in that direction in January having been 
ae tons, as compared with 236 tons and 1416 tons in 
ae corresponding months of 1896 and 1895 respectively. 

: st month’s —— were also hel up by a despatch 
of 3090 tons to China and 3039 to Brazil. But for these 
— deliveries the movement for the month would 
yas been upon a smaller scale, the exports to the 

\rgentine Republic having been 3068 tons, as compared 
be 11,316 tons in January, 1896, and 690 tons in 
¢ aps 1895. The Australasian demand for our rails 
of 3403 ne, was represented by shipments to the extent 
th 03 tons, as compared with 6917 tons and 1999 tons in 
The corresponding month of 1896 and 1895 respectively. 
je ph ay the rails ee an January was computed 

avs, + &S8 com with 149,546/, i n 
1896, and 72,6672. in Jimnazy, 1895 ee 





MISCELLANEA. 


THE Parliamentary estimate for the poet line be- 
tween Earl’s Court and the Mansion House underneath 
the District Railway is 906,400/. 


The fourteenth annual dinner of past and present 
Crewe men will be held at the Grand Hotel duasing 
Cross, on Tuesday, February 16, at 7 o’clock. Mr. H. A. 
Ivatt will preside. 


A Bill is now before the United States Con, which 
provides that all future bridges across the Ohio River 
must have at least one channel span with a clear water- 
way of 1000 ft., whilst the headway above high water 
must be at least 40 ft. 


An interesting paper, giving a very full description of 
the South Wales canae was read before the Soviety of 
Civil and Mechanical Engineers at the Westminster 
Palace Hotel on the 4th inst. by Mr. W. Cooper Penn, 
A.M.I.M.E., of 15, Victoria-street, Westminster. 


According to the Echo des Mines of Paris, a telephone 
wire has recently been stretched across the Wallenstadt 
Lake in the Canton of St. Gall, Switzerland, the span 
between the towers being 7900 ft. The wire is of steel, 
and is 2 millimetres (.08 in.) in diameter. 


On February 1 last a lecture on ‘‘Clays” was delivered 
to the members of the Yorkshire College Engineering 
Society, by Mr. B. Holgate, F.G.S., who described the 
various kinds of clay to be met with in different localities, 
mentioning the fact that a bed of no less than 500 dif- 
— varietiés was to be found at Poole in Dorset- 
shire. 


A Local Government inquiry was held at Clayton last 
week to consider an application of the Urban District 
Council for a loan of 11,2597. for sewerage works, the 

lans for which have been prepared by Mr. G. B. Waugh. 
he report of the inspector was favourable to the scheme, 
and the loan has accordingly been sanctioned. 


The traffic receipts for the week ending January 31 on 
33 of the principal lines of the United Kingdom amounted 
to 1,457,4417., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,417,461/., with 18, miles open. 
There was thus an increase of 39,980/. in the receipts, and 
an increase of 88} in the inileage. 


The Council of the Royal Meteorological Society have 
arranged to hold, at the Institution of Civil Engineers, 
Great George-street, Westminster, from March 16 to 19, 
in commemoration of the Diamond Jubilee of H.M. the 
Queen, an exhibition of meteorological instruments in 
use in 1837 and in 1897, and of diagrams, drawings, and 
photographs illustrative thereof. Co-operation from 
members and non-members is invited. 


The largest floating dock yet built is to be located at 

longapo, in the Philippine Islands, the contract for the 
work having been recently awarded by the Spanish 
Government to Messrs. R. Stephenson and Co., Limited, 
Newcastle-on-Tyne. The length of the proposed dock is 
450 ft., width over pontoons 117 ft., and depth to the 
top of side walls or girders 38 ft. 6in. The dock will 
be capable of rey 12,000 tons, and can at need accom- 
modate vessels 500 ft. long. 


We notice that tenders are being invited for the 
conveyance of goods by road from Liverpool to the Man- 
chester district. The estimated ete t of goods to be 
transported is to be 1000 tons per week. The time occu- 
pied in transit is not to exceed 15 hours. The opportunity 
should be an excellent one for proving the value of me- 
chanical traction, as the invitation to tender states either 
mechanical traction alone or in combination with horse 
traction would be suitable. No doubt many engineers 
who have schemes for road haulage will take the oppor- 
tunity of sending in estimates. Tenders are to be sent to 
— Elder, Dempster, and Co., Africa House, Liver- 
pool. 

A case of some interest to manufacturers came before 
the law courts last Saturday. In this the plaintiffs, 
Messrs. Bullivant and Co., Limited, of Millwall, E., 
sought to restrain Messrs. J. and E. Wright, of Birming- 
ham, from representing two aerial cable ways constructed 
by the Wire Tramways Company as erected by the defen- 
dants. The latter, it appeared, had supplied new cables 
for these lines, and published in their catalogue photo- 
graphs of the plant, whilst the ‘accompanying letterpress 
was calculated to = the idea that the work had been 
originally erected by them. Messrs. Bullivant and Co., 
as successors to the goodwill of the Wire Tramways Com- 
pany, demanded the withdrawal of these catalogues, but 
in the result the action was dismissed by Mr. Justice 
Kekewich. 


At the Vulcan Shipbuilding yard, Bredow, near Stettin, 
where the Chinese torpedo gunboat Fei Ying was built in 
1895, three protected cruisers for the Chinese Govern- 
ment are in hand. They are sister ships of 2950 tons, 
328 ft. long, with 41 ft. beam and 16 ft. 6 in. extreme 
draught. Protection is given by steel decks varying in 
thickness between 14 in. and 2}in., and the guns are to 
have steel shields. The armament will consist of three 
6-in. and eight 4-in. ——— quick-firers, six 1.4-in. Hotch- 
kiss quick-firers, and six Maxims, and there will be three 
above-water to o tu The machinery has been 
built at the Vulean Works, and engines of 8000 horse- 

wer, driving twin screws, are to give a speed of 19.5 

nots. The normal coal supply of each cruiser will be 
220 tons, and her complement 350 officers and men. At 
the same yard the German second-class cruisers ‘ K” 
(5650 tons) and ‘‘N ” (5900 tons) are in hand. 


Upwards of 2000 of the 1000-miles tickets introduced 
by the North-Eastern Railway last year were issued 


between the months of July and December. The tickets 
are first-class only, and the rate charged amounts to about 
1}d. per mile. Apparently the change has resulted in a 
considerable increase in first-class traffic, as the following 
figures, showing receipts from this source for the corre- 
sponding periods of the last 10 years, indicate : * 


ISBT, <<. as ne mm eer 
1888... a a i “sé 690 
Tks 50 a ses: pac. ?, 
1890... a an ae .. 82,612 
ieee... Sate Sather .. —-- 80,331 
ae sae vas see soe OE 
1893... a. hae ne .» 79,804 
1894... eu aca ae - ~ Th,aoo 
1895... ae xs a .. 80,293 
1896 86,389 


held at the Queen’s Hotel, Clifton, on Saturday, the 6th 
inst., when Mr. W. Stagg read a paper entitled ‘‘Steam 
Consumption in Small Engines,” in the course of which he 
pointed out the wastefulness of engines of the ordinary 
types, actual trials showing a consumption ranging from 
40 lb. to 128 lb. of steam per indicated horse-power per 
hour as inst some 20 1b, in the modern Figh-epeed 
engines. e enumerated the conditions conducive to 
economical working, and drew attention to the waste 
arising from neglect and from defective design. Steam 
superheating as a remedy against the chief source of waste, 
viz., cylinder condensation, was shown to result in a high 
thermal efficiency. The leading features of the Willans 
central valve and the ‘‘ Universal” engines, which have 
given record figures in steam_consumption, were detailed. 
Attention was drawn to the Bever and Dorling expansion 
working duplex pump, and to Messrs. Owens and Co.’s 
compound duplex pump. In conclusion, it was urged 
that it would in many cases pay to throw both engine and 
boiler on the scrap-heap on account of the unnecessarily 
heavy expenditure in the coal item, and replace them 
with a more economical type. A discussion ensued in 
which many of the members took part, and this 
roved to be of such interest that it was resolved to ad- 
journ the meeting until Saturday evening, the 13th inst. 


In compliance with the standing orders of Parliament, 
the engineer to the Great Northern Railway Company 
has deposited in the Private Bill Office of the House of 
Commons a detailed estimate of the expenditure of 
capital which will be required in the event of that com- 
pany’s Bill receiving the sanction of Parliament. The 
sarag estimated expenditure is put down at 444,779/., 

ut, as the company propose to abandon the construc- 
tion of some authorised railways near Leeds and at 
Nottingham, which were estimated to cost 103,697/., 
the net expenditure that will have to be incurred by 
the company under this Bill is reduced to 341,082/. 
Of the gross sum 218,9097. will be required for the 
construction of new lines in Nottingham, 10,9837. for 
the construction of railways near is, and 7225/. 
for a short branch line in Derbyshire. The balance of 
207,6622. will be spent upon widening the main line in 
Bedfordshire and a and upon some 
minor improvements. Similarly in the case of the Man- 
chester, Sheffield, and Linconshire line estimates have 
also been prepared of the expenditure of capital that will 
be required in the event of sanction being given to the 
new railways and other works proposed to be constructed 
by the Manchester, Sheffield, and Lincolnshire Railway 
Company under their Bill of the present session. The 
total estimated expenditure is put down at 213,175/., of 
which 199,6562. will be expended upon the construction 
of an important extension, by which it is ere to con- 
nect the new line to London with the Great Western Rail- 
way system. The pro line will leave the extension 
to Save Railway at Eydon, in Northamptonshire, and 
will terminate at Warkworth by a junction with the Ox- 
ford and Birmingham branch of the Great Western Rail- 
way. The balance of 13,5197. will be expended upon a 
short railway in Chesterfield, and other works in Not- 
tingham. 


A atthe Quo the Bristol Association of Engineers was 





AUSTRALIAN Rivers.—The Victorian Government has 
promised to place plant at the disposal of the Sydney 
authorities for snagging the Murray. Should the pro- 
mised plant be deemed suitable, work will be commenced 
at once upon the Murray and the Darling. 





THE INSTITUTION OF JUNIOR ENGINEERS.—At the last 
meeting of this Institution, held at the Westminster 
Palace Hotel, the chairman, Mr. H. Bloomfield Vorley, 
— an interesting lecture on ‘‘ Comparisons of 

imilar Structures Large and Small,” was given by 
Professor Archibald Barr, D.Sc., of Glasgow, Hon. 
M.I.J.E. The lecturer first enunciated the general prin- 
cipals regarding the loads which similar structures can 
bear with like severity of stress, and showed their appli- 
cation to pistons, cylinders, boilers, beams, bridges, roofs, 
columns, shafts, &c. He then dealt with comparisons of 
similar structures with respect to rigidity, ustrating 
them by reference to shafts, beams, bridges, test speci- 
mens, &c. Similar structures with to suitability 
for bearing their own weights were then treated, and 
Ee to tanks, ships, &c., shown. The influence 
of size upon the design and proportions of structures was 
considered, and illustrations given, taken from nature. 
Comparisons of similar objects, with respect to their sus- 
pension in water and in air, formed the next section of 
the lecture, and in connection the flying machine problem 
was investigated. Similar machines with reference :'to 
inertia stresses were then compared. At the_conclusion 
of the lecture, on the pro of Mr. 8. Boulding, 
seconded by Mr, E. King, a cordial vote of thanks was 





passed to Professor Barr. 
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CO-OPERATIVE CONTRACTS AND 
CAPITAL. 

THE theorist in social economics has always a 
difficulty in recognising limitations. In his heart 
he really believes that if a draper finds it profitable 
to give his salesman a bonus out of the turnover or 
profit, an equal measure of satisfaction must accrue 
in all establishments, however great and complex 
the production, and thus he would solve the labour 
problem with all its perplexities., Others, again, 





contend that since half-a-dozen cobblers find it 
convenient to become their own masters by working 
under one roof, each with hisown last andawl, sharing 
the work and dividing the gain, it must perforce be 
possible to organise, perhaps without capital, 
similar associative industries in all branches of 
labour, even altheugh the products in most cases 
are as diverse as the skill of individual workers. 
This idea of co-operative production and equitable 
share of profits has ever er great fascination for 
political economists who find some encouragement 
in the success of co-operative distribution, and it 
is almost certain that a report just issued by the 
Board of Trade regarding the co-operative system 
of carrying out governmental and municipal con- 
tracts in France and Italy and other countries 
will give a fillip to the agitation. The report is an 
outcome of the Labour Commission of 1884, which 
recommended an inquiry as to the extent to which 
contracts were given out by Governments and local 
authorities to groups of workers, who were at the 
same time supplied with the material or the tools. 
Mr. D. F. Schloss, who made the inquiry, found 
that the practice was almost non-existent, and he 
widened the scope of his investigation to embrace 
such contracts to associated workers who themselves 
provide the materials. The importance of the sub- 
ject and the interesting character of the report 
eminently justify this action. 

We have no wish to enter upon a consideration 
of the well-worn arguments as to the efficacies of 
co-operation. In distribution success seems to 
justify the idea ; and even in France and Italy the 
system appears to have been applied to work with 
moderately satisfactory results. An examination 
of the details, however, proves the limita- 
tions as well as the disadvantages from the 
points of view of worker and citizen. As far back 
as 1848 State aid was offered in the form of 
loans for co-operative associations of workers 
in France to enable them to compete with con- 
tractors at the public auctions of work, as well as 
in private treaty ; but the law was not then taken 
advantage of to any great extent. In recent years, 
however, there has been a revival, without direct 
State aid. The organisation, it is enacted, must 
only include workers, and where the value of the 
work is over 20001., security must be given for its 
fulfilment (10 per cent. is usually deducted from 
the instalments). In this case also a manager is 
necessary, and he must satisfy the authorities as to 
his competency. The method of letting contracts 
by Government or public authorities in France, as 
well as in Italy, is to publish the estimate, which 
becomes an ‘‘ upset” price, and the offer made is 
that the price will be accepted, with a given per- 
centage of ‘‘rebate.” The co-operative contractor 
has the advantage where lowest tenders are of 
equal amount. If the work is of less value than 
800/., the arrangement is come to by private con- 
tract, otherwise it is by public auction. In the great 
majority of cases the work is so divided that each 
contract can easily be overtaken by a small society 
on private arrangement. This “sectionalising,” 
however, hasgreat disadvantages in the matter of cost, 
which will be readily understood. The instalments 
in all cases‘are paid quarterly, and the arrangement, 
as we have said, has worked with moderate success. 
But it is of very limited application—painting, 
gilding, the making of clothing and boots, spec- 
tacle and watch making—and in many cases one 
finds the spirit of the law defeated by the employ- 
ment of workers who are not shareholders, and in 
such cases there is no sharing of profits. The 
amount of capital is nominal ; made up by deduc- 
tions from pay; the first return is 5 per cent., a 
reserve fund is accumulated, and in many cases 
there are pension or accident funds, capital or 
labour getting the remainder. A general inspector 
of one of the Parisian departments says that the 
associations have two faults ; the first is that of break- 
ing up and being dissolved before a contract is 
finished—particularly where it is a poor-paying con- 
tract, and the second is that of too frequently > vse 
ing the manager. He further adds that ‘‘ the mea- 
sure of the worth of the co-operative society is the 
worth of its manager.” That is a truism to every- 
body except the workman shareholder. 

In Italy the system dates from 1889, and resem- 
bles closely thatof France ; but here a contract is only 
given to the association if the total value be under 
80001., and if the cost of labour is more than 50 per 
cent. of the total value, and private contract is now 
allowed where the value is under 3201. ; but in the 
case of the municipalities contracts of over 1201. are 
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made by public auction. This is probably a wise pre- 
caution, because in Paris there is strong suspicion that 
where so much is arranged privately, the citizen has 
not his work done on the most profitable terms. In 
Italy, too, official reports show that local societies ex- 
ercise pressure upon the authorities in order to secure 
contracts on favourable terms. Even more than in 
France the prefect has to guard against members 
being shareholders rather than workers, and there 
is evidence that, notwithstanding this care, the 
conditions of the law are eluded. As to the cha- 
racter of the work done, there is even less variety 
than in France. Of 220,268/. of work done in a year, 
more than half was road-making, more than a third 
embankments on rivers, and the greater part of 
the remainder on railways, in all of which cases 
little material and less plant are required. The 
official reports state that, generally speaking, the 
quality of the work has not been so satisfactory as 
that secured by the ordinary system, although it is 
rather better by the old than the new organisations. 
Moreover, it is more costly, and there is agitation 
for such concessions as would practically convert the 
arrangement into one resembling closely the ordi- 
nary limited liability company. The associations 
are banding themselves together to have the law 
amended so that a shareholder need not necessarily 
be a worker, that it shall be no longer necessary 
that the whole of the net profits of the society shall 
be divided among the workers, that they may 
accept contracts irrespective of the ratio of labour 
cost to the total ; and that local authorities, as well 
as the Government should make private contracts 
with local associations to the value of 80001. 

But the highest pean of praise comes from New 
Zealand. That is what one would expect from a 
country where manhood suffrage obtains and 
socialism runs rampant. That the money to carry 
out the work on this co-operative principle comes 
from misguided British investors is a detail. The 
article incorporated in Mr. Schloss’s report is most 
charming in its simplicity. In the first place, New 
Zealand seems to have been cursed with the most 
unscrupulous of contractors for railway and other 
such work, and when opportunity arose it was 
determined that the engineer-in-chief should make 
up an estimate, that squads of men should get the 
work to do on a co-operative contract on this esti- 
mate, and if more money was needed it was given, 
while if less was actually required the gain was 
with the men. It will save trouble in describ- 
ing all the details if “co-operative contract” in 
this case be read as ‘‘piecework.” That was in 
1892 ; the squads were of 50 or 60 men, but ‘‘ owing 
to differences, not only in the temperament of the 
men, but also in their ability as workmen,” they 
were reduced to 12. When the report was 
written they did not exceed six; probably by 
this time the squads are down to the irre- 
ducible minimum. But these men, who, owing 
to some fantasy of nature, have ‘‘ differences in 
temperament,” are alike in this, that they never 
mix whiting, instead of white lead, with the paint, 
or introduce inferior brands of cement or iron, or 
make dry centres in walls. ‘‘It is easier for the 
men to construct the work of sound materials than 
with rubbish.” ‘‘The men are contractors them- 
selves: they take a pride in their work, and 
have no taskmaster standing over them finding 
fault with them for being too particular, and 
taking too much pains.” Almost the only 
comment is that they do not need such a 
taskmaster : being even more interested now than 
the taskmaster formerly, they will see that the 
work is as much scamped as ever, if not more 
so. With the system the gain from dishonest 
work is made direct, if not also greater, and even 
in socialist New Zealand men are not immaculate. 
The experience, too, in Italy is quite the reverse. 
We quote from official reports: ‘‘ For works 
entrusted to co-operative societies, it is necessary 
to increase the technical supervision on the part 
of the administration, because it rarely happens 
that the societies are provided with a director of 
sufficient experience.” .... ‘‘For a supply of 
stones, the storage was fraudulently made large, 
empty spaces being left inside the heaps, so that 
the volume appeared greater than it really was. 
For some extensive earth works the labour was so 
subdivided and executed with so little regularity 
that supervision was difficult, and irregular set- 
tlements of the earth might possibly occur.” 
Again, it is no guarantee that because the men are 
supplied with good material from the stores that it 
will be used, It may be easier to put in the 





rubbish that lies around into the backing of a 
bridge abutment than to build brickwork; the 
bricks may easily be buried where the rubbish 
came from. 

It is therefore evident that there is no guarantee 
that the work will be more efficiently done than by 
the ordinary contractor. Experience alike in 
France and Italy shows that it is not more eco- 
nomical. The ‘‘rebate” is seldom more than 7 per 
cent., and ‘‘thus the works cost more than those 
provided for on the ordinary system.” That ar 
to Italy. The French Minister of Public Works 
reports that the work may be as cheaply done as by 
the ordinary method ; the General Inspector of the 
Paris Municipal Architect’s Department says that it 
is not easy to answer the question as to whether the 
cost is greater ; there is a tendency on the part of 
the societies to agree and prevent private competi- 
tion. ‘‘ Under these circumstances it is sometimes 
said, and that not alone by persons either hostile 
to or ignorant of the co-operative movement, that 
the work given out by the city of Paris by private 
contract to co-operative associations is given to 
them at unduly high prices ; that the municipality, 
in short, could get this work done considerably 
cheaper if it tried to.” And this is a great public 
danger. It was a secret of the house-tops that the 
London County Council Works Department was 
organised to secure the support of the working man 
at the polling-booth, and few more effectual ways could 
be suggested. It would be easy to so ‘‘sectionalise” 
all work that each section could be given to half-a- 
dozen workers on a private agreement ; but the 
question to be determined from the citizen’s point 
of view is as to the most economical way. 

The workmen cannot have the same fixity of em- 
ployment as in a large establishment with far- 
reaching influences utilised to secure contracts. This 
has been experienced on the Continent, so that the 
tendency is to make as much out of each job as pos- 
sible. Again, with small concerns, there are fewer 
opportunities for developing labour-economising 
devices, and it would be false economy to bolster 
up small and ill-equipped factories. One is accus- 
tomed to regard the supersession of physical or 
hand labour by mechanism, which so strongly 
characterises the era, as the symbol of a new life, 
so that the system suggested, except in its 
most restricted application, is retrogressive, and 
contrary to the first principle of political economy 
—the doing of work by the most efficient means 
extant. One can quite understand it flourishing in 
the cottage industries of Russia, where it is known 
as the ‘‘artel,” and extends even to the organisation 
of beggars, but there it is evolved from special 
conditions. If a Lancashire girl were asked whether 
she would continue at the power loom in a great 
factory or work under the ‘‘ artel” system, doing 
one-tenth of the work in double the time, the choice 
would quickly be made. The only excuse there 
is that the artel has existed since the fourteenth cen- 
tury ; the intelligent worker, if true to his principles, 
would regard that as the best reason for reform. 

The scheme may work well where manual labour 
only is applicable, although it is really difficult now 
to give an instance ; but there are few indications 
where the material is supplied, and if responsi- 
bility is accepted some capital is requisite. This 
point is referred to by the War Oftice, who, by 
maladroit argument, support the contention they 
controvert. For some years past a portion of 
the clothing and the whole of the tents required 
for the Army have been made up by contract with 
outside workers from material previously obtained 
under direct contract with the manufacturers. ‘‘ By 
this arrangement the Department has secured the 
proper quality of material and the right shade of 
colour in the case of cloth, and the contractor has 
not had the risk of having expensive work thrown 
upon his hands for faults in the material.”” There 
are such things as faults in the workmanship, and 
good cloth being thus thrown away; and al- 
though Tommy Atkins has often to rely more on his 
personal qualities and the colour of the cloth than 
on the fit of his uniform in impressing the nurse- 
maid, the argument as to workmanship holdsgood as 
regards other similarly made contracts. There is 
the further danger of peculation ; even the poorest is 
inclined at times to turn a dishonest penny by 
exchanging good material for bad, ‘or by selling 
the material outright. There is, it is true, a 
criminal remedy ; but the advantage to be gained 
is not worth all the trouble which this involves. But 
more probable still carelessness in storage or in 
other respects might cause serious deterioration, 





and it would be difficult almost to prove liability, 
while there is the ever apt truism about the High- 
lander and nether garments. These are not im- 
possible dangers; they have been experienced in 
France. After all, the work is simply being done 
on the piecework system. It may be that there is 
no middleman ; but if his profit is saved, his re- 
sponsibility has to be taken by the State. 

Co-operative contracts are thus possible ; but 
not without some capital, and although such may 
be raised by co-operative societies—we have 
several in this country —they do not even 
attain the ideal sought to be reached in France, 
Italy, and even in Russia, where the ‘‘artel” not 
only enforces that the member will do the work, 
but will be responsible for the delinquencies of his 
fellow-member, while sharing the profit. Our co- 
operative societies are merely employers, and their 
immunity from labour troubles has yet to be 
proved. The workers need not be shareholders, 
and seldom participate in the profit. Moreover, they 
confine themselves to such products as boots, shoes, 
clothing, &c., distributed in most part by allied 
co-operative societies ; so that, after all, the best 
argument against the adoption of the idea of co- 
operative capital under legislative or municipal 
stimulus is the absence of any associations pro- 
ducing articles of any variety, and this notwith- 
standing the greater opportunities and financial 
abilities of the worker. Trade unions have large 
accumulated funds from which the return at pre- 
sent is very small, and if, say, the Amalgamated 
Society of Engineers believed in co-operative pro- 
duction, it would be easy for them to purchase or 
establish works and set a model for all other em- 
ployers, but previous attempts in this direction 
have failed. Personal jealousies, the lack of appre- 
ciation of good management on the part of the 
general workers, and the disappointment at the 
poor return so often obtainable, have not induced 
confidence in the workman-capitalist. That is shown 
by the side-lights cast on the French and Italian 
systems. Nor have the far-reaching advantages of 
the Limited Liability Act in this respect had any 
effect. It istrue we have the Co-operative Builders 
of Brixton, who have been intrusted with much work 
bythe London corporate bodies without any security 
being demanded. In 1889 there were 171 members, 
with 13601. share capital, all the divisible profits 
being distributed in shares, the recipients becoming 
shareholders whether they would or not. Since 
then there has been reconstruction, and in 1895 
there were 40 members, with 47]. share capital and 
a reserve fund of 2791. There is the suggestion in 
the change that although the society seems to be 
doing well, the members do not care to risk their 
money to any extent. With many, indeed, it 
seems to be a case of knowledge of an industry 
from the worker’s — of view killing faith in it as 
an investment. The poor capitalist never knows 
the worker’s point of view. 








THE EDUCATION OF GERMAN 
MECHANICS. 

Many whose equanimity has not been disturbed 
by the excitement due to one or two evidences of 
German competition in markets hitherto held en- 
tirely by Britain, recognise, nevertheless, that 
much may be learned from German methods, and 
particularly from her educational system ; for, after 
all, the crux of the question is the training of the 
young mechanic to do his work in the most ex- 
peditious and efficient way. When this idea was 
suggested, the reformer, who is always in a hurry, 
at once rushed to the conclusion that here, as in 
Germany, technical schools would do it, forgetful 
that the term is vague—that more depends on the 
pupil than on the school; so that it is necessary 
first to define the nature of the education and to find 
the receptive scholar. Here, however, we must 
have no class distinction, and the British taxpayer 
is invited to spend money lavishly on the scientific 
instruction of Tom, Dick, and Harry, as if such ex- 
penditure were in the nature of an insurance 
against the decadence of our industries. A review 
of the system of technical education in Germany, 
and a comparison with our own, may afford useful 
suggestions as to whether technical education, as it is 
understood in our schools, is of any great value to 
our working classes. It may be well to begin with the 
German elementary schools. These are free, and 
attendance is compulsory from the ages of six to 14. 
The course of instruction includes reading, writing, 
arithmetic, German history, geography, chemistry, 
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natural history, physics, singing, Scripture, and 
athletics. The second grade (Mittelschulen) includes 
all the above subjects, with French and mathe- 
matics added. At the age of 14 the pupil has 
usually passed through this grade, and he may then 
go on to the high school (Realschulen), where, in 
addition to the subjects of the lower and middle 
grades, he studies algebra, trigonometry, and 
English. The highest grade of the high school 
(Gymnasien) adds Latin and Greek to the curri- 
culum. The children of the poor generally leave 
these schools at 14, with what in England would be 
counted a liberal education ; but boys of the work- 
ing class are not lost sight of when they go out into 
the world, and the State compels them to attend 
evening schools for three or four years longer. At 
these continuation schools (Handwerker-Fortbild- 
ung Schulen) they are advanced in their earlier 
studies, and especially in drawing and mathematics, 
and whatever may be of practical use to them. 
These schools are to be found in almost every small 
town in Germany. In some of them trades are 
taught, and in commercial centres young clerks are 
advanced in book-keeping, arithmetic, French and 
English, &c. They are the property of the muni- 
cipalities, and are mostly free. When fees are 
charged they are paid by the master of the working 
apprentice, or by the commercial firm with whom 
the youth is employed. It will thus be seen that 
the young German clerk and artisan are in a 
better position than ours. The schoolmaster keeps 
his hold upon them until they have reached an 
age when they can appreciate the value of educa- 
tion—when their intelligence has been properly 
awakened, and their ambition excited. It thus 
becomes morally impossible for them to relapse 
into the ignorance which so soon, in too many 
cases, overtakes our board-school lads. 

The technical schools of Germany, it should be 
noted, are not open, as our science and art classes 
are, to all comers who pay the nominal fees. The 
thrifty Germans appear to have more regard, not 
only for economy in the expenditure of .public 
money, but for economy in the time and energies 
of the students. In entering the lower technical 
schools, the student must not only have passed 
through the elementary grammar schools, but have 
been practically engaged for some time in a trade. 
Here he may attend day or evening classes, and 
go through a two years’ course in German, drawing, 
mechanics, chemistry, algebra, arithmetic, Euclid, 
trigonometry, physics, &c. These lower technical 
schools are distinct from the ‘‘ Handwerker-Fort- 
bildung ” already mentioned. Attendance at them 
is not compulsory, and very high fees are charged ; 
they are nevertheless crowded by eager and self- 
reliant young German workmen, who often study 
up to the ages of 25 and 30 in order to qualify for 
high positions in their trades. 

The technical schools of the second class provide 
a two years’ course in advanced mechanics, engi- 
neering, chemistry, mathematics, drawing, book- 
keeping, physics, &c. These schools are only open 
to those who have a certificate of one year’s service 
in the Army and six years’ attendance at the gram- 
mar schools. Almost all the students here have 
had some years’ practical experience of some trade, 
and they are striving for certificates or diplomas as 
constructors, engineers, &c., that they may gain 
high positions in the Government or railway ser- 
vice or in factories. Belonging to this class are 
some schools which are purely technical, e.g., the 
building schools of Stuttgart, the weaving schools 
of Crewfeld, and the schools of metallurgy in West- 
phalia. In all these schools great care and discri- 
mination are exercised in admitting students. In 
the metallurgical schools only those may enter who 
are recommended by their employers, or who have 
certificates of elementary knowledge, and at least 
four years’ experience as practical workers. At 
Crewfeld students may enter from the age of 14 on 
passing an examination. Here they are taught, 
theoretically and practically, all the processes of 
weaving, dyeing, designing, finishing, machinery 
construction, &c. This training is best adapted 
for the future mill proprietor or manager, and it 
is found to be of great service also to warehouse- 
men and salesmen who deal in the fabrics. 
Practical instruction in the nature of materials and 
the processes of manufacture is given in many 
industrial centres in Germany, in connection with 
the linen, cotton, silk, leather, steel, and other 
trades, In most cases the municipalities provide 
and maintain the school buildings, and the State 
grants money towards the salaries of teachers. To 





show the importance that is attached to these 
institutions, it may be mentioned that at Chemnitz, 
in Saxony, the technical school buildings cost 
82,000/., while the annual working expenditure 
amounts to 9000I.; and at Stuttgart the Buildin; 
Trades’ Schools cost 50,000/. for erection. In al 
these intermediate technical schools the fees are 
high, ranging from 120 to 300 marks. 

The highest grade of technical schools in Ger- 
many are polytechnics, of which there is one in the 
capital of every State. The classes here are only 
open to those who have gone through the nine 
years’ course in the high schools. The curriculum 
is most difficult, being intended for students quali- 
fying for positions as professors and teachers, archi- 
tects, civil engineers, &c. The polytechnics are 
nearly all owned by the municipalities. 

Of the lower and intermediate technical schools, 
there are about 60 throughout Germany which are 
owned by the State, and about the same number 
which are owned by the municipalities. For the 
year 1896-7 the State has voted 1} million marks, 
while the municipalities, which partly pay the ex- 
penses of the State schools, have voted three- 
quarters of a million marks. It will be observed 
that the youth in Germany (excepting the working 
lad, who is compelled to attend the Fortbildung or 
technical continuation school) must pay his way, 
and the people are not taxed to any great extent 
for technical schools. This, we venture to think, 
is a wholesome system; and, coupled with the 
system of testing the student’s competency before 
admitting him to the classes, it insures that there 
will be no useless expenditure of time or money 
upon the dunce or the dilettante. 

In England our science and art classes are open 
to all who pay the nominal fees, whether or not 
they have a liberal education to start with, or any 
practical experience as workers. And thus our 
teaching staff is employed to a large extent in im- 
parting a smattering of knowledge to those who are 
unable to go on and turn it to account. Our ele- 
mentary teaching in board schools, &c., is lamentably 
insufficient for the lad who is to become a skilled 
artisan : ‘‘It is,” as Sir Henry Roscoe said at the 
Royal Commission some years ago, ‘‘ too literary ; 
it may make clerks, but not artisans.” It is surely 
time we followed the example of our German 
cousins, and made attendance at continuation 
(evening) schools compulsory till the age of 17 or 
18, when the youth then practising his trade would 
have learned the money value to himself of a good 
technical education: that is, the manual skill and 
dexterity acquired in the workshop combined with 
intelligent ideas learned from class studies. 

The uninitiated hardly appreciate the fact that, 
for this country at least, the only real technical 
school is the workshop. Some seven years ago, 
when an expedition of American working men and 
experts came to this country to investigate our 
manufactures and methods of work, their corre- 
spondent reported as follows: ‘‘We have been 
immensely impressed with the solidity and sub- 
stance of England. It has been quite a revelation 
tous. The skill of the English working man, too, 
acquired in each trade by hereditary transmission 
from generation to generation, has struck us much. 
We were particularly interested at Sheffield to notice 
how little of the excellence of English cutlery was 
due to any secret process, and how much to manual 
skill.” It is a fallacy to suppose that our hand will 
lose its cunning, if we do not apply ourselves to 
scientific studies while we practise our trade as 
joiners, cutlers, and mechanics. The learning of 
the schools will make our workers more intelligent 
men ; it may help one here and there to become a 
master ; but it will hardly make the rank-and-file 
of English artisans more quick of hand and eye, 
more deft and workmanlike with their tools. 

This was acknowledged by Mr. Balfour when he 
visited Sheffield recently, and lectured the cutlers 
and steel workers in the popular style on the need 
for technical education. The men of Sheffield, in 
reply, took him through their wonderful workshops ; 
and afterwards the First Lord of the Treasury was 
fain to admit that all Sheffield is a technical school, 
and that his speech—to use his own words—was ‘‘an 
impertinence.” 

owadays we are all for technical schools, just as 
we are all for strengthening the Navy, for our 
national defence. But while this patriotic impulse 
is upon us, it were well not only to vote money for 
education, but to be sure that our system of instruc- 
tion is the most economical and best adapted to 
our needs, 





We have our science and art classes under the 
South Kensington Science and Art Department, 
and those organised under the London County 
Council and the City and Guilds Institute of 
London, and also those of open public schools. 
The Technical Schools Acts of 1889 and 1891 em- 
power the London County Council to maintain 
classes above the Board school standard, to found 
schools, or aid existing schools, to establish scholar- 
ships, &c., and they are most active in all this 
work, The Science and Art Department is the 
authority which arranges the course of instruction, 
trains and appoints teachers, and examines students. 
The subjects taught include geometry, mathe- 
matics, machine construction, building construc- 
tion, naval construction, theoretical mechanics, 
applied mechanics, electricity, sound, light, and 
heat ; chemistry, mineralogy, geology, metallurgy, 
zoology, biology, navigation, astronomy, steam, 
drawing, design ; architecture, modelling, painting, 
&e. 

The system of teaching these subjects is neces- 
sarily, one would say, a system of cramming, for 
the teachers are paid by results ; and students are 
encouraged to oe oe that in following short cuts 
to the answers to the examiners’ ‘printed ques- 
tions they will find the ‘philosopher’s stone.” 
According to the authorities who guide our 
present system of technical instruction, the prac- 
tice of any trade or industry should not be 
taught, nor mechanical skill and dexterity, but only 
the application of principles and neds. Acting 
on the recommendation of the Royal Commission 
which reported 10 years ago, they very properly, 
we venture to think, avoid all attempts—such as 
have been made in France in the schools for ap- 
prentices—to teach a lad his trade. To the intelli- 
gent youth the study of principles will be interest- 
ing, but that he will be of necessity a better crafts- 
man for having his mind crammed with scientific 
rules and theories, is surely saying too much for 
the confused and inexact knowledge which the 
average student acquires at the schools. The cur- 
riculum recommended for lads engaged in engineer- 
ing trades, for example, is much too diffuse and too 
scientific. The millwright, it is urged, will find a 
thorough knowledge of applied mechanics essential, 
because it will enable him to calculate the sizes of 
pulleys to work at given speeds when driven by 
existing pulleys, and also the friction of machines, 
the strength of beams, &c. The pattern-maker, we 
are told, must know the science of metallurgy 
and applied mechanics, that he may reckon 
the effect of crystallisation on the strength of 
different forms of castings; the moulder, too, 
it is insisted, should learn the principle of the 
action of fans and blowers. Boilermakers are ad- 
vised to become mathematicians that they make 
their own calculations, and to learn to test the 
strength of materials and structures, the use of the 
brake and the dynamometer. Now, all this is ad- 
mirable for the workman who has the capacity and 
the opportunity to become a manager, but in the 
position of boilermaker, fitter, moulder, &c., 
every practical engineer knows it is almost wholly 
useless. Such knowledge as is here recommended, 
to be beneficial must be ready, and to be ready it 
must constantly be put into practice. And, of 
course, workmen are not required to make calcula- 
tions or tests, but to act under the direction of 
foremen and the experts in the drawing office. 
Attempts to apply a rusty knowledge of mechanics 
or mathematics by the average artisan would often 
be positively dangerous. 

** Art is long and time is fleeting;” and surely 
the youth who sets himself to becomea joiner or a 
fitter or a patternmaker would be well advised to 
stick only to such studies as will make him a perfect 
craftsman in handling his tools, and in the form 
and finish of his work. Of all the host of subjects 
which are thrust upon his attention, elementary 
mechanics and free-hand machine drawing are 
perhaps the only ones he will find absolutely 
essential in such trades as building and engineer. 
ing. With these subjects taught in the elementary 
and continuation schools (and made compulsory), 
the young mechanic might be left to work his way, 
and to pay his way for any — education which 
he may desire. Economy will then suggest to him 
that in the domain of mechanical science he should 
only study such subjects as will improve his skill 
in his particular craft, and so increase his wage- 
earning capacity. The diffuseness of his attain- 
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ments will involve superficiality and weakness, 
and be a hindrance rather than a help. While 
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the employer studies economy, and expends his 
capital only on such plant and material as he sees 
he can use with advantage, so the workman should 
be careful and economical in directing his energies 
and industry in acquiring what will be most profit- 
able to him in his own calling. 

For some of our artistic trades and our textile 
trades, technical schools, like our Bradford Weaving 
School, might be multiplied through the country 
with advantage. But we cannot help thinking that 
effort in that direction ought to come, not from 
scholastic officials and county councils, but from 
employers of labour and the workmen’s trades 
unions. The most able and deserving students 
might then be selected by those who know their 
ability. We want more good work done like that 
which is being carried on so well by some eminent 
firms in the north, who have schools of their own, 
and send their promising young workmen to Dur- 
ham College and elsewhere for higher technical 
education. What Sir W. G. Armstrong and Co., 
of Newcastle, Messrs. Mather and Platt, Man- 
chester, and others are doing will, we hope, soon 
become more general. 

When we are scared by the scholar made in Ger- 
many, let our commercial classes look to it that 
their technical education is equal to their require- 
ments. German scholastic education has not made 
German artisans better workmen, but it has mate- 
rially helped trade and commerce in that country 
by equipping the manager, the salesman, and the 
commercial traveller with a stock of knowledge 
which would put men of the same class in England 
to shame. Our city guilds might do more than 
they have yet thought of, in the direction of improv- 
ing the educational fitness of our young commercial 
men as wellas of our artisans. In all our efforts 
let us be economical, not alone of money, but of 
the time and brain power of our struggling youth ; 
let them for business and trade purposes apply 
themselves only to such learning as they can pro- 
fitably use. Let us remember, in these days of 
cramming, that knowledge is not education ; that if 
it be not practical it may be worse than useless— 
especially scientific or technical knowledge, which 
tends so much to intellectual pride in the super- 
ficial student, without giving him the faintest de- 
gree of culture. 


TRADE PROSPECTS IN KOREA. 

AFTER the termination of the war between Japan 
and China, many speculations were made as to the 
yrospects of the trade with Korea, the Hermit 
Siation, and extravagant expectations were 
formed of the probabilities of the immediate future. 
The most apparent result of the war has been the 
increase of Russian influence in Korea, and the 
Japanese are beginning to perceive that the Rus- 
sians have gained more by their diplomacy than 
they have by their warlike oj erations. In fact, so 
far as can be gathered from reliable sources, the 
influence of the Japanese in K+ rea is now less than 
it was before the war, so that th dream of leading 
in the regeneration of the covntry through the 
development of trade and industry is not likely to 
be realised, and other nationalities seem to be pre- 
ferred in any changes which are taking place. 

From the last Consular Report on Korea we 
gather that notwithstanding the disturbed state of 
the country in 1895, the improvement in trade, 
especially in the import branch, which was so notice- 
able a feature in 1894, was fully maintained. The 
total net trade of the country for 1895 which has 
come under the cognisance of the maritime customs 
amounts to the sum of 12,884,232 dols., an increase 
of some 2,000,000 dols. on the figures of 1894, and 
of nearly 5,000,000 dols. on those for 1893. A great 
part of this increase was no doubt due to the tem- 
porary occupation of the country by the Japanese, 
which caused a large expenditure for the purchase 
of supplies and the hire of transport, native pro- 
duce being eagerly bought up by the Commissariat 
Department, and the large number of coolies who 
were engaged for transport purposes being liberally 
remunerated. The purchasing power of the people 
as a whole was largely increased by these means, 
and they were thus enabled to lay out more money 
in the acquisition of foreign articles. The Consul, 


however, believes that although the recent expan- 
sion in trade has been in some degree due to causes 
which are of a fortuitous and temporary nature, 
yet there are reasonable grounds for concluding 
thata portion, at any rate, of the improvement may 
be ascribed to the gradual development of healthier 





economic conditions. One hopeful sign is the in- 
creasing activity—forced upon them in the first 
instance by the absence of Chinese traders during 
the war time—of the native merchants, who have 
hitherto been distinguished by a singular commer- 
cial apathy. 

The present Korean Government has proved 
itself utterly unable to cope with the anarchy which 
seems to prevail in certain provinces, so that the 
chief want of the country is a Government of some 
kind which will preserve order. Even if that 
were accomplished, the progress in trade would be 
slow until the means of transit were improved, 
as there is hardly a decent road in the country. 
The shipping trade during the year was prac- 
tically in the hands of the Japanese, no attempt 
having been made by the China Merchants’ 
Company to resume their former line of 
steamer communication that ran between Shang- 
hai and Chemulpo, via Chefoo. In spite of 
the competition between the two Japanese com- 
panies, the Nippon Yusen Kaisha and the Osaka 
Shosen Kaisha, freights are still abnormally high, 
and the Consul expresses the opinion that in the 
public interest it would seem desirable that an 
attempt should be made to put an end to the 
present monopoly. This, he thinks, will probably 
be done during the present year by a Russian 
Vladivostock company, who, according to the Com- 
missioner of Customs at Fusan, intend replacing 
their steamers by four new vessels of greater speed 
and cargo capacity, which have been built for them 
in England. There are three small Korean Govern- 
ment steamers employed in the development of the 
coast trade, running between the treaty and non- 
treaty ports, there being about 30 of the latter 
at which the steamers touch from time to time. 
These steamers are run under the management of 
the Nippon Yusen Kaisha, but they do not pay 
their way, the loss being borne by the Korean 
Government, the Japanese company only being 
paid a fixed monthly sum for the expenses of 
management. 

The exports from Korea are, as might be ex- 
pected, chiefly in agricultural produce, such as 
beans and rice. It may interest some of our 
readers to know that there is a considerable quan- 
tity of gold exported from Korea, the value of that 
in 1895 being 1,360,279 dols., a considerable in- 
crease over that of the previous year, due to the 
expansion in gold- mining which is greatly en- 
couraged by the high silver price of gold. It is 
calculated that the gold that leaves the country 
is at least double the amount declared at the 
Custom House, an estimate which, considering the 
enormous excess of imports over exports, would 
seem by no means exaggerated. The Consul states 
that a concession for working gold mines in the 
neighbourhood of Ping-Yang has been recently 
granted to an American syndicate, so that we may 
expect a considerable development in that depart- 
ment of industry. 

Cotton goods are the only manufactures of British 
origin which are imported into Korea in any value, 
and a keen competition has arisen between the 
Japanese and the Manchester products. The im- 
port of Japanese piece goods, which in 1894 only 
amounted to the value of 12,500I., rose to 78,0001. 
in 1895. This remarkable increase has been largely 
gained by a careful study of the needs of the 
native buyer. The Commissioner of Customs at 
Woénsan, where the figures have risen from 3500/. 
to 39,000/., remarks, in commenting upon this fact : 
‘This sudden and almost: startling growth is due 
to the adroitness displayed by the Japanese weavers 
in having closely adopted the texture, length, and 
width of the native goods made in South Korea, 
which are deservedly popular for durability, and 
whose width, 18 in., is specially adapted to the 
making of Korean clothing without waste.” Doubt- 
less similar efforts to suit Korean tastes were made 
at the other ports. The Japanese goods are much 
cheaper than the native article, which is made by 
hand, but it remains to be seen whether their 
wearing qualities are such as to enable them to 
retain command of the market. Except in the 
case of Japanese miscellaneous piece goods and 
yarns, the Manchester cottons are still holding 
their own, the cheapness of the Japanese fabrics 
not compensating for their inferior quality. There 
was during the year a very large though not pro- 
portionate increase in the import of British cottons, 
by far the greater part of which were imported by 
the Chinese merchants on their return to Korea 
after the conclusion of the peace. The Chinese, 








who are the distributors of British goods in Korea, 
are infinitely better traders than their Japanese 
rivals, being more energetic and enterprising, as 
well as content with a smaller margin of profit. 
The Consul thinks it is quite possible to prevent 
the inroads the Japanese are gradually making upon 
our trade, if only the British manufacturer would 
employ in some degree the Japanese methods, and 
make a more careful study of the native purchaser. 

It is very difficult to ascertain what amount of 
truth there is in the various reports which we have 
heard about the probability of railway construction 
in Korea. It seems to be a fact, however, that it 
has been arranged to build a railway between Soul 
and Wiju, and that the contract has been given toa 
French company or syndicate—the Fives-Lille Com- 
pany—and, further, that another contract has been 
made with an American syndicate which is to build 
the Soul-Chemulpo road. It is stated that the 
Government has granted the land for these rail- 
ways free of charge, but no mining or other con- 
cessions, and that in 15 years, or at the expiration 
of any subsequent 10 years, the Government shall 
have the option of purchasing from the syndicates, 
which apparently take all the risks of the traftic 
being sufficient to yield a good return. This it 
may do ultimately, but we have doubts about it 
for a considerable time. It has also been reported 
that the Japanese were going to construct a rail- 
way between Soul and Fusan, but according to the 
latest information from the Far East the arrange- 
ments have fallen through, and some of the 
Japanese newspapers are using very strong lan- 
guage on the subject, and pointing out that their 
efforts in the war have been practically lost. We 
shall watch the development of engineering enter- 
prise in Korea with interest, and keep our readers 
informed regarding its most important points. 
There can be no doubt that the country has vast 
agricultural possibilities, and large mineral _re- 
sources, and if railways be constructed there may 
soon be important industrial and commercial 
centres which must be taken into account when 
estimating the probabilities of the Far Kast. From 
a report which was recently received from Her 
Majesty’s Consul-General at Séul it looks as if 
Korea was about to make a good start in the way 
of Western development, as the Government has 
issued an ordinance relating to railway construction 
which contains the following regulations : 

1. Railways will be constructed in all parts of 
the kingdom for the convenience of the travelling 
public and for the conveyance of merchandise. 

2. Uniform measurements will be adopted for 
railways throughout the kingdom, so as to present 
no hindrance to the passage of cars from one line 
to another. 

3. The breadth of the line everywhere shall, in 
accordance with the present established practice 
abroad, be fixed at a gauge of 4 ft. 84 in., English. 

4. For State railways the rate of passenger fares 
and freights on goods shall be settled by the 
Minister of Agriculture, Trade, and Industry. 

5. Should Koreans or foreigners establish rail- 
way companies within the kingdom, every such 
company must conform to the present regulations, 
and fix the tariff for passengers and goods in con- 
sultation with the said Minister. 

6. Railway bye-laws will from time to time here- 
after be issued by the said Minister. 

7. This enactment shall come into force from the 
day of issue. 


MECHANICAL REFRIGERATION. 
Tur Howard Lectures on refrigerating machinery 
now being delivered before the Society of Arts by 
Professor Ewing serve to show how far the per- 
formance of even the best of modern refrigerating 
lants falls below that due to an ideal machine. 
he latter, when working between the absolute 
temperatures T, and T,, should show a transference 


of heat units equal to op times the mechani- 
i 3 : 
cal equivalent of the work done by the engine 
driving the machine. Thus if the temperature of 
the refrigerator is 20 deg. Fahr., and that of the 
cooling water used is 60 deg., the heat extracted 
from the refrigerator should be equivalent to no 
less than 12 times the work shown on the indicator 
diagram. This figure is not approached by even 
the best ammonia or carbonic acid gas ma- 
chines, whilst with cold air machines the per- 
formance reckoned in terms of the indicated 
work of the engine, has never, according to Pro- 
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fessor Ewing, exceeded uyfity, and is usually not 
more than one-half to three-fourths of this. The 
history of the subject ag @ptched by Professor 
Ewing is of interest. The4irst step appears to have 
been taken by Leslie in 1810; who showed a labo- 
ratory experiment in which water was cooled by its 
own evaporation under a low pressure. The first 
attempt to make ice commercially seems, however, 
to have been due to a Dr. Gorrie, of New Orleans, 
who constructed’ an open cycle air machine in 1845. 
In this machine, air was compressed to 55 lb. per 
square inch, being partially cooled ‘during the 
operation by the injection of water. It was finally 
expanded in a second cylinder, into which brine 
was injected and cooled during the process. The 
cold air passed off into the atmosphere, whilst the 
brine at a temperature of 20 deg. Fahr. was circu- 
lated through the refrigerator proper. As pointed 
out by Sir William Siemens in a report on the 
working of this machine published in 1857, the 
above method of working involved very heavy 
losses. The air escaping from the expansion 
cylinder carried off, if the expression may be used, 
a large proportion of the total cold generated, 
To remedy this Siemens suggested the use of an 
interchanger in which the cold air from the ex- 
pansion cylinder was used to reduce the tempera- 
ture of that being taken in to the compression 
cylinder. 

The theory of refrigerating machines seems to 
have been worked out first in 1852 by Rankine and 
Lord Kelvin, the latter’s paper being almost com- 
plete enough for a patent specification, and formed 
the basis of the Bell-Coleman machines constructed 
some years later. A very ingenious closed cycle 
machine was devised by Kirk in 1863, which was 
practically a reversed Stirling hot air engine. A 
piston was caused to reciprocate in a cylinder, 
the two ends of which were in communication 
through a regenerator. The piston being at the 
top of its stroke, air was compressed into 
the space below. The piston was then moved 
down, during which the compressed air passed 
through the regenerator to the upper end of the 
cylinder. This done, the air was allowed to ex- 
pand again, doing work and producing cold in the 
process. Finally the piston was moved up again 
to the top of its stroke, and the cycle recommenced 
as before. With a hand-worked machine only 5 in. 
in diameter, Kirk succeeded in freezing mercury. 
A large machine on this principle is stated by Pro- 
fessor Ewing to have shown a coefticient of perform- 
ance equal to unity ; that is to say, the heat units 
extracted in the refrigerator were numerically 
equivalent to the work done in the cylinder of the 
steam engine used to drive the apparatus. This 
figure is stated to be the best yet obtained from 
cold-air machines, though only a small fraction of 
what is to be expected from an ideal machine. 
The principal cause of the low efficiency lies 
in the difficulty of getting the heat in and out 
of the air within a reasonable time. The 
open cycle air machines, though having a lower 
etliciency, are still used on a large scale, though 
the closed cycle air machines are obsolete. The 
first steamship to be fitted with a refrigerating 
machine was the Strathleven, to which a Bell- 
Coleman plant was supplied in 1878. Very large 
machines of this type have been made, one by 
Messrs. Hall, of Dartford, measuring 32 ft. long by 
12 ft. wide by 6} ft. high, and passing 250,000 
cubic feet of air per hour. The usual plan fol- 
lowed is to draw in the air for the compressor 
from the cold room, pass it, after compression, 
through a cooler, and then expand it - during 
work in an expansion cylinder, the exhaust from 
which is sent into the cold room. Measured 
by the difference of temperature maintained 
between the water in the cooler and the cold 
chamber, such machines are inefficient, the coefti- 
cient of performance being only } to } in place of 
the 10 or 12 ideally possible. One reason for this 
lies in the fact that the temperature in the com- 
pressor reaches 270 deg. Fahr., say, whilst the dis- 
charge from the expansion cylinder is as low as 
- 80 deg. Fahr., —100 deg. Fahr., or — 120 deg. 
Fahr. The true range of temperatures is thus not 
40 deg. or 50 deg. as in an ideal machine, but 
350 deg. or more, for which an ideal machine would 
only have a coefticient of performance equal to 2. 
Machines of this type are simple, and when used 
merely to produce a cold atmosphere, have advan- 
tages, but are inefficient as ice makers, so that their 
use is now ‘iawn confined to shipboard, and 
even there they have to meet serious competition. 





The most rapidly working machines, according 
to Professor Ewing, are absorption machines in 
which water is caused to evaporate under a very 
low pressure, the aqueous vapour being absorbed 
by sulphuric acid. With a machine of this class 
by Windhausen, six blocks of ice, weighing 180 lb. 
each, were produced in 60 minutes after starting, 
whilst with a small Carré machine, as modified by 
Fleuss, ice was produced in a carafe after about 
five minutes’ working. The principal objection to 
such machines on a large scale lies in their great 
bulk and considerable mechanical friction. 








THE RUSSIAN PYROCOLLODION 
POW DER. 
(Continued from page 181.) 

Enoveu has been said as to the laboratory side 
of the question, and it is time to pass to the experi- 
ments carried out to verify the preliminary investi- 
gations therein made. But before giving de- 
tails of the experimental practice with guns of 
various calibres, some preliminary remarks are 
necessary. In determining the qualities of a 
powder, several points have to be taken into con- 
sideration ; and one of the most important is the 
ratio of the velocity communicated by the powder 
to the pressure set up by it; the greater this ratio 


( denoted by -) becomes, the higher are the bal- 


listic properties of the powder. Again, special sig- 
nificance attaches to the vis viva developed by a 
unit of weight of the powder; and this, being 
directly proportional to the product of the weight 
of the projectile and the square of the velocity, and 
inversely proportional to the weight of the powder 


-, where W, the 





charge, may be expressed by = 
w 


weight of the projectile, and w, that of the charge, 
are in the same units of measurement. For the sake 
of brevity, this expression is denoted by T in the 
Tables later on ; and the greater it becomes the more 
economical is the charge. The worth of a powder, 
however, cannot be estimated, for various reasons, 
from either of these expressions alone; but in 


~ No. of 





evident that it gives greater velocity at less pres- 
sure. The above are only a few examples of the 
results obtained from extended experiments in rifle 
fire; but these demonstrated the superiority of 
pyrocollodion, particularly in regard to two im- 
portant points, viz., constancy of results, and the 
gradual, even, growth of the pressure and of the 
velocity with the increase in the weight of the 
charge. The experiments with small arms in the 
laboratory having proved successful, the powder 
was next tried with the 3-pounder quick-firing gun 
at the polygon. This gun hasa pat of 1.85 in., 
and a length of 43.574 calibres,. with chamber 
capacity of 51.6 cubic inches ; a charge of brown 
powder of 168 zolotniks (1.58 lb.) imparts to a pro- 
jectile weighing 353 zolotniks (3.32 Ib.) an initial 
velocity of 1970 foot-seconds at a pressure of 2030 
atmospheres ; the maximum admissible pressure is 
2500 atmospheres. The trials with this gun com- 
menced in May, 1892, and were continued in 1893. 
As previously stated, the thicknesses of the strips of 
pyrocollodion powder had been experimentally de- 
termined, so as to produce approximately the same 
velocity as the brown powder. The trials were 
carried out with strips of three different thick- 
nesses, six rounds being fired with the least thick- 
ness, 24 with the medium, and seven with the 
greatest thickness. The weight of the projectile 
used was 351 zolotniks (3.3 Ib.) 

The results with the least thickness were as 
follows : 


Tests 0, Pyrocollodion; Least Thickness. 








No. of | : | | . ; f 
Rounds. | ws a] P. | Vv. | v/P. | t, Zz. V/w 
lzol. oz. | atm. | ft.-s. ; Sa | ote 
1 | 80 (12.049) 2045 | 2987 | 1.118 |229 x 105/256 x 105] 28.6 








1 | 81 (12.19), 2080 
4 82 (12.34), 2147 


2298 | 1.105 
2316 | 1.1079 


229 x 105/253 x 105) 28.4 
ai x 105/247 x 105) 28,2 


| 





These results show the great regularity of action 
of the powder, and that greater velocities are ob- 
tained with a charge half the weight of that of 
brewn powder. 

With strips of the mean thickness the results 





Tests OF PyrRocoLLODION ; MEAN THICKNESS. 


were: 


Vv. | V/P. hy V/w 








Rounds. bs P. 
zol, oz. min. mean. max, min. mean. max. 
4 75 (10.28) 1805 1810 1815 2088 2092 2094 1.156 205 x 105 237 x 105 27.9 
2 80 (12.04) 1880 1945 2010 2159 2180 2200 | 1.121 200. ,, | 24 ,, 27.3* 
2 82 (12.34) 1975 1985 1995 2265 22456 2268 | 1.141 220 ~(,, 262 = y, 27.6 
2 83. (12.49) 2010 2028 «=. 2045 2286 «2288S 2289 1.128 mm ;, (ee , | me 
4* 84 (12.64) 1970 2012 =. 2055 2287 2205 . 2303 1.141 200 ,, | ,, 27,3" 
8 | 86 (12.93) 1990 2025 2090 2315 2328 =. 2337 1.149 , | ee eT” ae 27.1 
2 88 (13.23) 2040 2110 2180 2361 2362 2363 1120 ws. mo ,, 26.8 








~ In these rounds the powder was not completely dried, and more solvent remained. 


order to form a more correct opinion a combination 
of the two is required ; this may be denoted by the 
3 
expression a Z; and in the Tables which 
w 

follow all the three preceding expressions are 
given. It is to be borne in mind, of course, that 
the values of T and Z as given in the Tables have 
have been calculated with W and w in the Russian 
units of weight, and that different results will be 
obtained (though bearing the same ratio between 
one another) if these are converted to English mea- 
surement. The pressures in the Tables are given 
in atmospheres(14.7 lb. to the square inch), although 
in this country it is more usual to express the pres- 
sure in tons. 

The first experiments in firing were made in the 
laboratory with a.315-in. bore rifle, having a length 
of barrel of 31.69 in., firing a bullet weighing 13.77 
grammes (212.5 grains). The results given below are 
for the best gun-cotton powder, and for pyrocollo- 
dion in strips .01004 in. thick, density 1.621: 











Comparative Tests; Gun-Cotton and Pyrocollodion. 
Powder. | w. pBRivo ve! ot | om ivf 

| yr. dr. jatm f.-s. | ie | | 
Gun - cotton. .'2.38 (1.344 )/2500 2050 .820/243 x 109.199 x 105| 861 


9 
Pyrocollodion |2. 
” ” z. 
” ” 2. 


38 ( 

3 (1.2081)}2081/2041 '.981 249 x 109244 x 105) 888 
4 f-seteaes 2087 .990)250 x 105 247 x 10%) 870 
5 ¢ | 854 


1.4110))2352 2136'.908 251 x 105228 x 105 








The last column gives the ratio of the velocity to 
the powder expended; and this quantity always 
falls as the charge is increased, if the powder is 
efficiently consumed in the barrel. We see that 
the values of V/P, T, and Z show clearly the supe- 
riority of the pyrocollodion powder ; and it is also 


The mean value of the ratio V/P, which is about 
1.13 in this case, is rather more than with the 
thinner strips, because as the thickness increases 
the combustion becomes slower, so that the pro- 
jectile has time to move further before the time 
of occurrence of the highest pressure, and thus the 
pressure is diminished. The value of T is less 
than in the previous case, but speaking generally 
it rises with the increase of w and V : the deduc- 
tion was thus arrived at that, in order to get the 
most out of the powder, greater initial velocities 
should be obtained ; but the power to effect this 
is limited by the construction of the gun, hence 
the necessity of further strengthening the chamber. 

With strips of the greater thickness the results 
were as below, the asterisk again indicating those 
rounds in which an abnormal amount of the 
solvent remained in the powder owing to insufti- 
cient drying: 

Tests of Pyrocollodion ; Greatest Thickness. 








| | 
Number, 
o | w. P. V. | V/P. | T. Z. \V/w 
Rounds. | 
wl. oz. | atin. f.-8. 
1 50 ( - under 1500 1542 } 
1 65( 9.78) ,, 15001699 
2 80 (12.04) 15802040 1,291 183 = 10° |236x 105 25.5 
3 80 (12.04) | 1745)2105 1.206 194 x 105 /234« 105 26.3 
| | | j i 








The foregoing experiments, with the strips of 
different thicknesses, show that as the velocity 
depends upon the weight of the charge, and deter- 
mines the pressure, the thickness to be selected 
will depend upon whether ballistic effect or economy 
is to be studied. For example, suppose with this 





gun it is a question what thickness to select to 
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obtain as high a velocity as possible, without 
exceeding a pressure of 2100 atmospheres, inde- 
pendently of the weight of the charge. We see 
that with the least thickness when V is about 2300 
foot-seconds, wis about 12.19 oz.; with the medium, 
when V is about 2350 foot-seconds, w is about 
13.08 oz.; with the greatest thickness, if V were 
about 2500 foot-seconds, w would be about 14.440z. 
Hence evidently the thickness would have to be 
increased. But as at the same time the weight of 
the charge would have to be increased, an alteration 
in the powder chamber would be necessary. Judg- 
ing, then, from these experiments, it seemed fea- 
sible, with a slight increase of the chamber, to im- 
part a velocity of 2625 foot-seconds to the projectile 
from this gun without exceeding a pressure of 2300 
atmospheres. 

The first experimental firing with the 3-pounder 
quick-firing gun in 1892, the results of which are 
included in the foregoing, fully confirmed the ex- 
perience of the laboratory, showing, moreover, that 
the powder was absolutely smokeless, and burnt 
without leaving any residue in the bore. It was 
also seen that the laboratory experiments had de- 
termined with sufficient practical accuracy the thick- 
ness of strips, and the weight of charge, to give ap- 
proximately the same velocity as the old brown 
powder, and that the results slightly exceeded the 
expectation ; it was found, too, that the pressure 
for the same initial velocity was less when using 
pyrocollodion than with brown powder. It seemed 
probable, therefore, that, by selecting a suitable 
thickness for the strips, and increasing the weight 
of the charge, higher initial velocities might be 
obtained without unduly straining the gun. Ac- 
cordingly, the first order was given early in 
1893 for the manufacture of the powder on a 
larger scale — hitherto it had only been made 
in small quantities — with a view to further 
experiments not only with the 3-pounder quick- 
firing gun, but also in other ordnance from 
the 1-pounder quick-firing up to the 12-in. gun. 
These experiments took place in the spring and 
summer of 1893, and particulars of them are set 
forth below. In considering these results, it is 
well to bear in mind that the primary object was 
not to determine the highest velocities imparted by 
the new powder, but to ascertain the pressures de- 
veloped in attaining the same velocities as those 
given by the old brown powders ; that, compara- 
tively speaking, only a small quantity of pyrocol- 
lodion powder was available ; and that, owing to 
the incipient stage of the manufacturing process, 
strips of only seven different sizes were procurable ; 
and these sizes, moreover, were anything but uni- 
form, while a varying quantity (from 3 to 7 per 
cent.) of the solvent remained in the powder. The 
figures also have not been corrected for the tem- 
perature and density of the atmosphere, which was 
not uniform throughout. 

The smallest gun tried was the 1-pounder quick- 
firing gun, calibre 1.457 in.; length 22.75 calibres, 
chamber capacity 5.534 cubic inches, in which a 
charge of 18.75 zolotniks (2.82 oz.) imparts a velo- 
city of 1320 foot-seconds to a projectile weigh- 
ing 118} zolotniks (1.11 lb.), with a pressure of 
1200 atmospheres, the working pressure being 1450 
atmospheres. The results with pyrocollodion were : 





| — 
. | v ip. @ | gm lee 


| 
| 
i crbateee | 





zol. oz. | atmos, ft.-sec. | | | 
1/6 ( .903)/ 875 | 1081 _{1.235/231x 109/286 x 105. 180 
2} 8 (1.204) | 920-945 | 1331-1340 |1.482|264 x 109/378 10°. 167 
3 | 8§ (1.241) | 1040-1165 | 1360-1389 |1.247 |271 x 105/338 x 105 166.6 
1 | 8} (1.279) 1265 | 1412 [1.116278 x 105/310 x 105 166 
1/9 (1.354), 1440 | 1492 [1.036 /293 x 109/302 x 105 165.8 
Omitting the round with the charge of 6 zolot- 
niks, which was manifestly insufficient, we see 


that the ratio Ls varies very gradually, which points 
w 
to the suitability of the powder, and shows the ex- 


periment to be sound. The quantities Md and Z 


fall rapidly, showing that other thicknesses of the 
powder would have been more suitable to obtain 
the velocities reached ; but the gradual rise of T, 


and the tolerably constant value of a indicate 


u 
the possibility of obtaining still higher velocities, 
even with the thickness adopted. 
In addition to the experiments with the 3-pounder 
quick-firing gun, previously noticed, the powder 





was also tried in a 4.7-in. Armstrong gun ; but, as | 


| 


the results with the latter have no special signifi- 
cance, we may pass to the 6-in. guns, from which 
19 rounds were fired. These, however, were fired 
with strips of mixed thicknesses, and dried to dif- 
ferent degrees, so that it is not possible to draw 
correct conclusions from them ; 
rounds which gave the greatest velocity with the 
ordinary projectile, weighing 101.25 funts (91.411b.), 
the following were obtained : 


gth of Gun 
in Calibres. 
a-] 
< 


Len 
in 


f “atmos. ft.-sec. 2 
35 | 32 funts 2835 2631 -928 219x105 203x105 | 82 
28.89 <b. 


45* 6 funts | 2275 | 2516 1.106 247x105 273x105) 97 
(23.47 Ib.) 


* Canet’s system. 

The thickness of the strips in the first case was 
greater than in the second, and there were dif- 
ferences in the construction of the two guns, so 
that a comparison is hardly possible. It is worth 
remarking, however, that a velocity of over 2600 ft. 
was obtained with an admissible pressure, and that 
the Russian guns of this calibre now fire with a 
muzzle velocity of about 2600 foot-seconds. 

(To be continued). 





NOTES. 
Sup Jomers oF THE River THAMES. 

Any one who thinks that because there is so little 
shipbuilding left to the Thames, ship joiners of the 
district are only too glad to get work at any reason- 
able terms, would be soon undeceived by reading a 
recent communication sent to ‘‘ the shipbuilders, 
shipping companies, and the master joiners of the 
River Thames.” The communication consists of a 
circular letter which accompanies a printed docu- 
ment headed ‘‘ Working Rules of theShip Joinersof 
the River Thames.” The letter is signed ‘‘ On be- 
half of the Ship Joiners, Sam Carter, secretary.” 
Whether Mr. Carter speaks on behalf of all the 
ship joiners of the River Thames, as would appear 
by the wording of his communication, or _ for 
some of them, we are not aware. At any rate he 
puts forward his ‘‘rules” with as much assur- 
ance as if he represented the three estates of the 
realm. The first rule enacts ‘‘that eight hours 
constitute a day’s work at 10$d. per hour,” a 
rate of wages 2}d. to 3d. per hour higher than 
that of the northern and eastern ports. The fol- 
lowing are the rates for overtime. From 5 to 6.30 
is to count as two hours. This evidently refers to 
time P.M., as we are elsewhere told that if ‘‘ any 
man be required to work from 5 a.m. to 7 A.M. he 
shall be paid six hours at 10$d. per hour.” The 
morning air is evidently trying to ship joiners of 
the Thames, Continuing the evening overtime 
rate, we find that from 6.30 to 8 o’clock is to be 
four hours, and after 8 o’clock every hour counts 
as two. In case of working all night, 34 hours 
are to be allowed for meals. Sundays, Christmas 
Day, Good Friday, and Bank Holidays are to be 
paid double time. ‘‘ Walking time is to 
allowed on all jobs to and from shops at the 
rate of three miles an hour, and all travelling 
expenses.” The wording is a little vague, but 
doubtless this is a fault of draughtsmanship. 
Leading hands are to be paid 1s. per day extra. 
Should any leading hand prove obnoxious to the 
men, a vote of the men shall be taken and a two- 
thirds majority shall disrate the leading man. 
Every man is to have two hours’ notice on dis- 
charge for the purpose of grinding his tools. Rule 7, 
clause 1, says: That in no case shall any man be 
allowed to work piecework or for a sub-contractor. 
All joiners planing decks to be paid double time, and 
on no account shall allotting out to men be allowed. 
All joiners planing overhead to be paid time and a 
half. Clause 2 of Rule 7, says: That no man shall 
be allowed to work systematic overtime for any 
firm while there are any men signing the vacant 
books in the shipping district. All joiners work- 
ing in cofferdams, oil pump rooms, hatchways, and 
tunnels of oil ships are to be paid time and a half; 
if working in engine-rooms, stokeholes, and 
tunnels, and clearing out sunken ships, and on all 
insulated work in shop or ship to be paid 1s. per 
hour. All employers must “‘ provide a lock-up for 
workmen’s. tools, and a suitable place for men 





| 
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to have their meals, also a labourer to get the 

meals ready.”” These appear to be the chief points 
Mr. Carter wishes attended to at present. 
INTERNATIONAL Company Law. 

The far-reaching operations of British commercial 

enterprise, extending as they do to many foreign 


ut, taking the countries, invest with considerable importance a 


case which is now engaging the attention of 
the French law courts. The point involved is 
|as to whether a company registered in London 
| can be dissolved arbitrarily or ignored by the French 
courts, or whether the law can dictate the methods 
of conducting its internal affairs. A treaty of 
1862, and not yet superseded, grants to com- 
| panies ‘‘ constituted and authorised in conformity 
with the law in force in either of the two 
countries the power of exercising all their rights 
and of appearing before the tribunals, whether for 
the purpose of bringing an action or for defending 
the same throughout the dominions and possessions 
of the other power, subject to the sole condition of 
conforming to the laws of such dominions and pos- 
sessions.” Under this condition a company—‘‘ La 
Construction, Limited ”’—was formed in London in 
1888, inter alia, to purchase lands and buildings 
in France and elsewhere. The subscribers were all 
British subjects, and until 1890 the company was ad- 
ministered bya board composed exclusively of British 
subjects, and from a head office in London. At the 
later date three French gentlemen were elected in 
the place of three retiring Englishmen, and after 
that, asa matter of convenience, the board meet- 
ings were sometimes held in France. It became 
necessary to wind up the company, and application 
was made at the High Court of Justice in London 
in the usual course ; but at the same time a per- 
sonal creditor of one of the new French directors 
ene to the French courts to have it declared 
that the company was only in form English, and 
was really constituted by Frenchmen, and _ by 
one in particular, to evade French law, con- 
sequently the assets were liable indiscriminately 
to satisfy his debts. The local court upheld the 
treaty. The higher Court at Aix and the Court 
of Cassation, however, decided against the view 
that it was an English company, holding that the 
treaty could only apply to a case where the prin- 
cipal or registered office ‘‘ was of an effective and 
serious character, and had not been transferred 
abroad in a purely fictitious manner for the pur- 
pose of escaping the rules of public order prescribed 
by French law for the creation and working of 
companies.” The Court therefore denied to re- 
cognise that the company was ever formed, ‘and 
one result may be that the property possessed may 
be handed back to the creditors of the previous 
owner. In the decision a matter of evidence is set 
up against a clearly - expressed principle ; for ob- 
viously the company was ‘‘constituted and autho- 
rised in conformity with the law in force” in 
England, and therefore is an English company. It 
is doubtless an extreme case, the business being 
largely conducted in France, but it is reasonable to 
suppose that that may have been accidental, that but 
for the exigencies which compelled voluntary wind- 
ing up, its operations might have been extended. 
Moreover, on the general principle, it would be 
ridiculous, especially in view of the treaty, to have 


be| it determined that the domicile of a company 


changed from month to month or year to year, 
according to the turnover in this or that country. 








COLD STORAGE. es 

At the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday, February 9, Mr. John Wolfe 
Barry, C.B., F.R.S., the President, in the chair, the ae 
read was on ‘‘ Cold Storage at the London and India 
Docks,” by Mr. H. F. Donaldson, M. Inst. C.E. 

After a brief mention of the methods of importing meat 
for consumption in England, including the shipment of 
livestock for immediate slaughtering and of meat in a 
chilled state as distinguished from frozen meat, the author 
traced, from the commencement of the experimental stage 
in 1881, the pi in the accommodation of the frozen 
meat trade in the port of London. The work had been 
carried on—first by the London and St. Katharine and 
the East and West India Docks Companies, and subse- 
quently by the London’and India ks Joint Com- 
mittee, which came into existence in 1889—in the construc- 
tion of receiving chambers at the Royal Victoria Dock, 
and, later, at the South West India Dock. re 

The first experimental chambers at the Royal Victoria 
Dock had been constructed in 1881, but they were dis- 
carded, and improved we insulation, and machi- 
nery had been adopted in 1887. These buildings con- 
sisted of two floors, each about 10 ft. high, a: ed with 
chambers on each side of the engine-room, which was 
placed in the middle. One end of the buildings abutted 
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on the quay on which the meat was discharged from 
vessels. They were further supplied on each side with 
platforms generally used for receiving meat from the quay, 
and for the discharge into railway wagons of meat for 
despatch to the various centres of consumption. 

e end remote from the water-side was provided 
with a platform for the delivery of meat into carts for 
transport into the meat market or for delivery | road. 
The side platforms were also supplied with small lifts by 
which the upper chambers were — curved rails 
being fitted at the top to automatically discharge the load 
when the ram of the lift arrived at the end of its stroke. 
The flooring of the ground floor was a few inches only 
above the normal level of the ground or rail level. En- 
trance to the chambers was obtained through small doors 
opening into lobbies at the level of the ground floor, from 
which ordinary insulated doors opened into the cham- 
bers, and by these means the rise of temperature through 
the opening of the doors to the outer air was re- 
duced to a minimum; the coldest air remaining in the 
trough or tray, between the sill level of the entrance door 
and the ground level. The lobbies were so arranged that 
two chambers could be entered from one outer door. 

The meat was received and delivered through _port- 
holes, about 4 ft. 6 in. above the ground level and 
1ft. 6in. above platform level, made of two sizes, one 
inside the other, the larger orifices being used for quarters 
of beef, and the smaller for frozen sheep. 

An account was also given of the construction of stores 
at the North Quay, West India Dock, and at the cold 
store which had been built and equipped at West Smith- 
field. The total storage capacity now in use by the 
London and India Docks Joint Donsmaittes was, at the 
Royal Victoria Dock, 926,604 cubic feet; at the South 
West India Dock, 50,000 cubic feet ; at the North Quay, 
West India Dock, 378,613 cubic feet; and at West Smith- 
field, 365,717 cubic feet. It had been found that, allow- 
ing for such gangways as were necessary for the manipu- 
lation of the meat, the storage capacity of the chambers, 
dependent upon the numbers and sizes of the parcels of 
meat, ranged between 3.5 cubic feet and 3.8 cubic feet per 
carcase of sheep. If the parcels were large, 3.5 ft. might 
be safely taken, if the parcels were small, 3.8 would be 
more suitable. 

In dealing with the insulation, the author indicated the 
steps which had led from the experimental stage to the 
present fairly satisfactory arrangements as to the thick- 
nesses and classes of materials adopted. He further 
described the mechanical arrangements of the machinery 
in each case, the details of which varied in accordance 
with the method required by the respective systems. 
These systems included the dry-air machine, constructed 
by Messrs. Haslam, of Derby ; the ammonia machine, of 
the De la Vergne type, with brine-conveyors in the 
chambers, the machine itself being also constructed by 
Messrs. Haslam; and a carbonic-anhydride machine, 
constructed by Messrs. J. and E. Hall. The first was in 
uniform use at the Royal Victoria Dock and at the 
South West India Dock, the second at the new store on 
the North Quay, West India Dock, and the third at 
West Smithfield. Particulars of interest were given as to 
the practical efficiency of the various systems. 

Other machinery which had been found necessary at 
each store was mentioned, and, where necessary, de- 
scribed, — mention being made of the tipping-lift 
designed by the author, which had er en. 9 excel- 
lent work, and also of the electric thermometer, devised 
by Mr. C. E. Vernon, which had given very good results, 
and enabled the engine-driver to check the temperature 
in each chamber without leaving the engine-room. 

The author had made several trial runs of six hours 

each at the Victoria Dock, North Quay, West India 
Dock, and West Smithfield, to obtain comparative 
results as to ordinary working expenses; the conditions, 
however, ruling at each place varied widely. Making 
allowance for those considerations, he had found there 
was little difference in the actual cost of working the 
three types of machines, which worked out to between 
4d. and 43d. per 10,000 cubic-foot-degrees. It was not 
possible to make the trials upon precisely identical lines, 
as such a state of things could only be obtained by havin 
no meat in the chambers, and other circumstances whic 
the exigencies of business would not allow. 
_ The paper was illustrated by numerous drawings show- 
ing the general arrangements of stores, the general details 
of insulation, the arrangement of freezing machinery, and 
other details of the plant. 








FOREIGN COMPETITION. 

' _ To THe Eprror or ENGINEERING. 

Sir,—In your able article of J anuary 29, and in various 
articles that have appeared from time to time, German 
trade competition is dealt with very fully, and many 
causes have been advanced in explanation of the rapid 
advance of German trade, such as : 

5 <2 Wages and absence of disputes and strikes. 

. Higher technical education in Germany. 

: a bounty system of protection generally. 

ie i € conservatism of the British manfacturer. 
am. ena tote seems to me that although all these reasons 
vanseine ed Gites the true reason of the rapid ad- 
words, thrift veraus re me is summed up in two 
.. — discussing this subject with a clever chemist 
yo er day, and was astonished at what I heard 

you clearly state, a few years German cement 


was unknown and never thought of seriously, as the Ger- 
ad ! o hand, yet to-day 
eu an —_, is offered, to any specifications you like 
a ame, f.o.b. in the ‘Thames, at only 2s. per ton over 
Md manufacturers prices, who have their materials on 

€ spot. How is this? It seems that for 20 years the 


mans have not, like us, the materials to 





Germans have been - igo A plodding and experimentin; 


keeping a large staff of chemists, and paying them 
salaries, testing every change, while we go on in an old- 
fashioned way. 

In Germany chemistry is very far advanced, and large 
sums are spent by manufacturers in research work ; in one 
instance a professor from a university was nest at a 
large salary for research only. I understand that the 
dyes made from coal-tar products were discovered by us ; 
now the German sells his tar, which is poor, buys ours, 
which is rich, manufactures the colours and dyes, and 
sends them over here at prices with which we cannot com- 
pete. This is the result of patient plodding and thrift, 
not wasting the ——— Of course, this chemical 
superiority is often used for adulteration, and I have 
heard of silk which did not contain a particle of real silk, 
but from 80 to 90 per cent. of dye! 

Again, coal is mined in Belgium of such poor quality 
that it would almost be thrown away with us ; there it is 
handled with the greatest care, washed, and _ treated, 
—— at any of our collieries the waste of coal is seen 

aily. 

In some of the big iron works in Wales a single shower 
(and it rains often) is said to cost 200/. in extra fuel to a 
large firm. The careful German stores his coke in sheds, 
and carefully keeps it from moisture. Examples might 
be multiplied, but I think enough has been said to show 
that thrift—or making the most of everything—is at the 
root of much, if not all, German success. They are ready 
and willing to test any invention and improve upon it ; 
they spend large sums in research work ; they keepa large 
staff of chemists in their works, and pay them well, and 
turn everything to some account. I am afraid this 1s not 
pleasant reading, as it is not pleasant writing, but it is 
only too true, and we as a nation will have to wake up to 
it and alter our system, and do our best to inculcate 
methods and habits of thrift in our children and our 
working classes. 

T remain, yours faithfully, 
Witt1am Marriort, M. Inst. C.E. 








THE RAILWAY MUSEUM. 
To THE EDITOR OF ENGINEERING. 

Srr,—A most valuable gift has been made by the direc- 
tors of the Great Western Railway Company to the 
Railway Museum, South Kensington, namely, the com- 

ny’s first locomotive engine, the celebrated ‘‘ North 

tar,” which was designed and constructed by R. Stephen- 
son and Co. in 1837. 

This engine was built for America, and actually was 
sent to New York, but being returned was altered for 
the Great Western line, and then ran 429,000 miles. 

Such an important link in history will of necessity 
engage very great public attention when put in position 
at South Kensington Museum. 

Yours truly, 


Leicester, February 6. CiemENT FE. Stretton. 





‘ LOOKING BACKWARD ”—AND 
FORWARD. 
To THE Eprror or ENGINEERING. 

Sir,—Here is a picture of the real and ideal ; a con- 
trast between romance and reality taken from parallel 
columns of the Times. 

The Hon. W. P. Reeves, Agent-General for New Zea- 
land, is evidently a student of the pleasing, confused doc- 
trinesof Bellamy. He has been visiting the Browning 
Hall Social Settlement at Walworth, distributing prizes 
to the Pleasant Sunday Afternoon Brotherhood, and, of 
course, gave an address. He paints, in brightest colours, 
a picture of ‘‘ The British Empire in the middle of the 
twenty-first century.” The empire in question will ‘not be 
extinct ;” far from thai, it will be ‘‘flourishing enormously.” 
Even better news is that the House of Counsatas will 
have orgy ea but will be replaced by ‘‘ The British 
Imperial Federation Council,” to consist of not more 
than 100 members, which will not—and this is the encou- 
raging fact—meet always in England, but sometimes, 
‘*as an honoured privilege,” in New Zealand. Of course 
there would be no more “ barbarous and bloody warfare,” 
and there would be no strikes and no lock-outs ; “the 
idea of one man being able to turn a thousand others into 
the street to starve would never be dreamt of.” All this 
is very pleasant, just as we would have things now if we 
could he unhappily there is a gloomy obverse to the 

icture which fills me with solicitude for those of my 

lescendants whose great-great-grandparents are yet un- 

born. In the first place, there will be a far greater 
number of public servants, and a considerable number of 
industries will be under State control; the empire will 
work upon socialistic principles. There will a few 
individualists—kept in a museum. 

So dreams the Hon. and amiable Mr. Reeves, and his 
dreaming would be quite harmless if it did not lead rough 
hands to try to push forward the hands of the clock. 

In the meantime some of us in this “‘so-called nine- 
teenth century ” have been actually trying a little State 
socialism of a practical kind. The scene of the experiment 
is Switzerland. For two or three years past a scheme of 
insurance for labourers against want of employment has 
been in existence, one in the canton of Berne, which was 
voluntary ; and one in St. Gall, which was compulsory. 
The American Consuls, reporting on these schemes, say 
that men whose work is steady, and likely to continue 
so, complain bitterly that they are compelled to 
support in idleness others whose labour is uncertain, 
but who for that very reason are better paid when 
they are at work. ‘It is not in the nature of 
things for such a system to succeed even among 80 
loving, loyal, and gentle a folk as the Swiss. The effort 
is not in vain if it will teach the thoughtless how hard it 








is to make laws or to institute any system that is to take 
the ~~ of thrift and economy during the days when 
work is plentiful.” The scheme was abandoned at the 
instance of the labourers themselves. They found that a 
system which insured against loss of work resulted in the 
promotion of laziness and idleness. In fact, a knowledge 
of this system of insurance had drawn to St. Gall a con- 
siderable number of ee with the object cf obtain- 
ws ba rt at the expense of resident labour. 

ntil the hygienist and the parson have so elevated 
the physical and moral sides of humanity as to eliminate 
a preference for ease to labour, it is idle—nay, it is mis- 
chievous—to preach socialism as understood. Until that 
utopian era the successful people will be the people of 
strong individuality—the men who can fight for their 
own. We have not tried the St. Gall scheme in this 
country, but we have in active operation many things ad- 
van under similar pretext, but of even more harmful 
tendency ; rules and restrictions, checks on production, 
degradation of labour by limiting reward, by destruction 
of competition, by preaching the doctrine of no striving, 
no emulation, and no rising above the lowest level of the 
weakest member. 

Yours obediently, 
ALLOY. 








“THE MAXIM MOTOR COMPANY.” 
- - To THE ee or ENGINEERING. ee 
1R,—Having noticed a newspaper paragraph relating 
to the registration of ‘‘The Maxim Motor Company ”— 
capital 7/.—for motors, launches, flying machines, &c., 
and having received several communications relating to 
the same, I beg to state that neither myself nor my as- 
sociates have any connection whatsoever with the said 
company, neither have we authorised any one to exploit 
the motors which we are now making. The seven share- 
holders whose names appear as organisers of this com- 
pany, are completely unknown to me. 
Yours truly 
Hiram 8. Maxim. 
18, Queen’s Gate Place, 8.W., February 4, 1897. 








TECHNICAL EDUCATION. 
_ To THE Eprtor or ENGINEERING. 
Srr,—Surely your correspondent ‘Sub Rosa,” who is 
apparently a young man, is much misinformed concern; 
ing the introduction of compound engines. The facts of 
the case as I remember them were that the practical men 
were busily engaged in compounding their simple expan- 
sion engines, because they found that actually there was 
an advantage to be obtained, whilst the theorists all the 
while were equally busily engaged in demonstrating that 
they were fools for their pains, as theoretically the thing was 
wrong. As soon as the advantage became so very evident 
that it could not be gainsaid, the professors set to work to 
find out the reason why, and in so doing discovered that 
there were many things in engineering previously un- 
dreamt of in their philosophy, and this, in my experience, 
is the usual course of events: the practical man invents 
and demonstrates the utility of his invention, the theoreti- 
cal man is very wise after the event. 


res Yours truly 
Birmingham, February 6, 1897. A. G. P. 








SULPHATE OF AMMONIA. 
To THE EpIToR OF ENGINEERING. 
Srr,—Recent discussions at meetings of societies con- 
nected with the gas industry, with chemical manufactures, 
and with metallurgy, have brought into prominence a fact 
that is a national misfortune, but which it appears pos- 
sible to remedy. The fact in ‘question is that many home 
farmers are using nitrate of an impo article, of 
which 5 ewt. are required to produce the same effect on 
crops that 4 cwt. of — of ammonia, a home manu- 
facture, are capable of doing. As the two manures have 
been for some time at about the same price, it is plain 
that the farmer, complaining as he does of agricultural 
depression, largely contributes to his sad condition by 
want of knowledge. Some portion of this could be very 
effectively conveyed by following the advice of Mr. James 
O'Sullivan, who at the recent Burton meeting of the 
Nottingham section of the Society of Chemical Industry, 
said that the name nitrate carries the idea of nitrogen 
to the ordinary man’s mind, whereas sulphate does 
not. He considered the great obstacle to the spread 
of the use of sulphate of ammonia was its name, and 
that if it could be re-christened so that the name 
should convey this idea, it = be a good thing. 
Presiding at the ay I joined in the smile evoked 
by the suggestion, but t a the matter over, I was 
struck with its great force, so that if made in jest it soon 
became to me a true word. In accordance with this idea, 
I would propose that sulphate of ammonia should, for 
icultural purposes, be known as a sulphate, 
which it is, and the farmer will not be able to say that he 
is in any way misled, for a substance that contains up- 
wards of 25 per cent. more nitrogen than nitrate of soda, 
and which is, besides, the richest nitrogenous manure 
available, is surely entitled to be so called. at: 
When one considers how successful the application of 
suggestive names has been in other departments of in- 
dustry and of commerce, it must be admitted that the 
neglect of sulphate of ammonia, with its nearly 21} per 
cent. of nitrogen, for nitrate of soda, which barely contain’ 
164 per cent., may be due to prejudice that only a change 
of name can remove. ; 
The Fertilisers and Feeding Stuffs Act makes no dif- 
ference between, the unit of nitrogen, whether derived 
from sulphate of ammonia—or let us now say nitrogenous 
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sulphate—or from nitrate of soda. This should go 
a long way to convince the farmer how great is his 
toss. Were the loss only his own, we might keep 
silence, but as the whole community participates in 
it, not only by the enormous sums that are sent abroad 
for an inferior article when a better one is made at 
home, but also by increasing the price of gas, by tending 
to depress the iron trade, and by causing injury to the 
great Scottish oil industry, the case is one that calls for 
combined and vigorous action. In this spirit I trust you 
will kindly render your powerful help to this national 
cause by publishing this letter, which it is hoped may 
induce gas authorities, ironmasters, and all others who 
are interested in sulphate of ammonia to adopt the name of 
nitrogenous sulphate, which must tend to increase its sale 
amongst home farmers, and thus gradually put an end to 
the anomaly of sending most of our sulphate abroad and 
bringing nitrate from South America to take its place. 
Yours faithfully, 
F. J. R. CARuLLA. 
Sharon Chemical Works, Derby, 
February 9, 1897. 


GRAIN ELEVATION. 
To THE Epiror oF ENGINEERING. 

S1r,—The only claim of novelty in the description of 
the grain elevator system described by you is certainly 
not valid. The first system of pneumatic grain elevator 
with flexible tubes is that described in the Patent 
No. 14,782, 1890. This patent also includes the system 
of a8 ur pe a combination of plenum and vacuum 
methods of grain elevation. Perhaps Mr. Duckham 
has not seen the specification. 

Yours faithfully, 
MERIT. 


SHORT - STROKE ENGINES. 
To THE Epitor OF ENGINEERING. 

S1r,—I am pleased to learn from the letter of Messrs. 
Browett and Lindley, in your issue of the 5th inst., that 
the manufacture of the Westinghouse engine has been 
taken up by that enterprising firm. I do not, know the 
double-acting type they refer to, but I know the single- 
acting pattern well, and have always admired its prac- 
tical mechanical details. I consider this engine is worthy 
of a better fate than the comparative obscurity into whic 
it has retired in this country. 

The Table of tests which I introduced into my paper 
read before the Yorkshire College Engineering Society 
was taken from page 126 of the reprint of Mr. Willans’ 
yaper on “Steam Engine Trials,” vol. cxiv., Part IV., 
Proceedinibi Institution of Civil Engineers, and I regret 
as much as your correspondents that further details were 
not available, but the results as tabulated were so 
that I thought them worthy of more extended publicity. 

Referring to the loss of pressure between the high 
and low pressure cylinders, I do not think there is any 
error in the percentages I gave having regard to the basis 
of comparison adopted. For this purpose I took the 
loss on a percentage of the total pressure as measured on 
the diagram between the exhaust line of the high-pressure 
and the exhaust line of the low-pressure. This is an 
empirical method, but I think quite as good as any other. 

he reason why the loss appears so large in the case of 
the Westinghouse engine is that the low-pressure di m 
is so greatly reduced by compression that any appreciable 
loss between the high and low pressure cylinders must 
come out asa high percentage of the available pressure in 
the low. 

Reference to the diagrams printed on page 127 of your 
issue of January 29, will bring out my meaning quite 
clearly, and at the same time will show that the absolute 
loss is not excessive. 

The following figures refer to the three diagrams marked 
A, B, and C: 


Low-Pres- 


Initial“ : Revo- Stroke. 
Pressure, SUPE Diam. lutions. —; 
in. in. 
A. Willans . 1% 14 405 6 
B. Westinghouse 105 18 305 10 
C. ‘*Universal” —-120 144 450 6 


The Westinghouse engine referred to is No. 3 in the 
generating station of the Salt Lake City Electric Light 
Company, Utah. 

I am, Sir, yours faithfully, 
February 8, 1897. Joun S. Rawortu. 


PERMANENT WAY. 
To THE Epitor OF ENGINEERING. 

Sir,—I read with interest ‘‘ Novoye Vremya’s” reply 
to Mr. La Touche’s letter. I regret I am at present 
unable to re-read the latter. Since Mr. La Touche gave 
the dimensions of the East indian Railway flat-footed 
rail in inches, it is to be regretted ‘‘ Novoye Vremya” 
transposed them into metric measure. However, the 
annexed sketch of a steel 75-Ib. flat-footed rail will serve 
as well. Height of rail is 4]% in., breadth of base 4 in, 
lhe principal horizontal axis of inertia is at a distance of 
2.441n. above the base; the vertical axis is an axis of 
symmetry through the centre of the rail. The radii of 
gyration of the rail round these axes are respectively 
1.72 in. and 0.74 in. The full line ellipse in sketch 
represents the ellipse of inertia of the flat-footed rail. 
the above rail with a bull-headed rail of the 


Comparin, ' 
same weight per yard, and taking the same percen 
of metal to in the head, web, and bullhead, the 





lower part of the rail will assume the figure abcde f 
approximately, giving a depth of rail 5/5 in, and 


the dotted ellipse in sketch representa the ellipse of 
inertia for the bull-headed rail. The lengths of its radii 
of gyration are 1.79 in. and 0.53 in. Both rails are of equal 
strength when the horizontal force is about 10 per cent. of 
the vertical force, and when the horizontal force is of 
greater proportion, the flat-footed rail is a much more 
suitable rail. In confirmation of this I have had in- 
spectors of permanent way complain that it was more 
difficult to “slew ” a flat-footed road than a double-headed 
road. The extra weight involved in having a double- 
headed road with chairs is about 36 tons per mile, or more 
equivalent to nearly 46 lb. ~ yard for both rails of a 
single track. I should think it would be more advisable 
to increase the weight of flat-footed rail (as the Americans 
have done) to a 98-lb.. rail, increasing the breadth of base 
as as to avoid the use of bearing plates; the 100-lb. flat- 
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footed rail, height 54 in., breadth of base 54 in., of the 
Pennsylvania Railroad, appears to be a rail of suitable 
design. It hasbeen assumed from the beginning of this 
discussion that the horizontal force is 30 per cent. of the 
vertical on the authority of Wellington, and is, I think, 
questionable. I, amongst others, would be glad if 
“ Novoye Vremya” would investigate it and inform your 
readers of the results. The Americans have increased the 
number of sleepers to the 30-ft. rail ; would this not tend 
to diminish the ‘‘bite” of the foot of the rail into the 
sleeper (whether of wood or steel) which ‘‘ Novoye 
Vremya” complains of ? 
T am, Sir, yours truly, 


January 20, 1897. J. H. Cumine. 


‘*‘DEFECTS IN CAST-IRON CASTINGS.” 
To THE EpiToR OF ENGINEERING. 

Srr,—In “R. R.’s” reply to mine of the 12th ult., his 
opening prelude is further evidence of the fertility of his 
imaginative genivs. I can assure him that I have no 
intention of beating retreat ‘‘under cover of my status,” 
and I fail to see wherein the tone of my former letter 
caused him to drift into such a delusion. I think he gives 
here full evidence of his determination to conceal his 
identity—not the least important point of all. I have 
done my best to follow him through his elaborate theory 
of the ram, but have failed to make out what he is driving 
at. He says that ‘‘ what a moulder would call fairly hot 
metal as far as the foundry is concerned, is practically in- 
compressible.” I cannot waste time on such nonsense, 
therefore your readers will have to form their own con- 
clusions, and award him whatever merit he justly deserves. 
Then, as to his “petrified fact,” with regard to the law 
of gravitation; he seems to be as good an authority on 
this as on the other subjects under consideration. To 
him it appears that all action of solidification is 
when the mould is filled and fed, he allowing nothing for 
shrinkage or contraction. If your readers will follow with 
their minds’ eye (as I am afraid I must address myself to 
such as are interested) a ram standing in a vertical posi- 
tion, as red as a cherry, or it may be in a semi-plastic 
condition, and allowing all outside influence of compres- 
sion to have passed, I will endeavour to show what further 
action takes place, whereby increased density is at the 
bottom end of the casting, no matter which end niay be 
so. 
18 ft. or 20 ft. long. 
knows that this must shrink about | in. to 1 ft., 
roughly, about 2} in. in all, there being no decided frac- 
tional shrinkage in cast iron, as all brands shrink in pro- 
= to their density. I think if “‘ R. R.” applies the 

w of gravitationas an accepted fact, he will see that shrink- 
age and absolute compression is gravitating towards the 
bottom end of the casting, and thus densifying this part, 
so that the molecules there, when com with the other 
end, seem to have no relationship with each other. As- 
suming the ram to have passed from the red to the black 
condition, when all shrinkage is past, it has now become 





Everybody following mechanics 


or, 


By way of example, we will take such a ram to be | 





at least 24 in. shorter. Where does this 2} in. go to if it 
has not compressed and densified the bottom? It will be 
seen from the above that I am money calculating from the 
orthodox of shrinkage, giving no allowance for the mass 
moving downwards when in a plastic condition, as shrink- 
age is always intensified in this type of casting when cast 
in the vertical position. Here is another of his conun- 
drums. He says, “‘ the fact that metal expands or draws 
while in a ig condition, or at the point of solidifica- 
tion,” that is, that it ‘‘ expands” and contracts at one and 
the same time. This is so irrational that I make no com- 
ment. His reference to me being no engineer, I can only 
regard as twaddle, otherwise I should never have applied 
the appellation of ‘‘ Foreman Moulder” to my article. I 
am_at a loss how to style my friend “R. R.,” but I have 
no hesitation in saying he is no moulder, and if he be an 
engineer, he must be one of a miniature type, as he seems 
not yet to have grasped what ‘“‘ tensional strain of a ram 
while working” means. Evidently the idea of tensional 
strain on the ram at the cotter eye, due to the weight of the 
ram hanging on the cotter, he regards as of no moment, 
as he says most emphatically that ‘“‘tensional strain in 
this ram can only be the friction of the packing.” Well, if 
he be an engineer and could make such an assertion, I 
hope he will excuse me when I say he has chosen the 
wrong trade; therefore, I cannot advise him to ‘‘stick 
to” anything in particular. In ‘‘R. R.’s” closing oration, 
which refers to patterns, &c., and what he styles as my 
‘* caricature of a cylinder in his article,” is undignified, 
but is quite in keeping with the nasty expletives and 
phrases so characteristic of him in his first letter. I would 
advise him in whatever future correspondence he may have 
on the subject, to be more amen a to what he may 
write. Had he done so, it would have saved him the 
humiliation of having to admit that what he styled as 
‘‘simply nonsense,” namely the feed rod sticking, is 
really matter of fact. In conclusion, this correspondence 
is worthy of no other title than useless banter, and if I 
have used oy ny 8 that may have wounded the feelings 
of “R. R.,” the fault lies with himself. Had he con- 
structed his criticism on the keytone given in the intro- 
duction of my article, which I refer your readers to, 

reater good would have resulted to all concerned. 

oping that he will take this advice, and apologising for 
taking up so much of your valuable space, 

T remain yours, &c., 
ForEMAN MOovutLpEr. 
Ayrshire, February 2, 1897. 








A New Frencu Trecanicat Review.-—With the title 
of the Revue de Mécanique a new technical review makes 
its appearance in Paris. It is published under the direc- 
tion of a committee that includes such prominent names 
as Haton de la Goupilliére, Flamant, Rozé, and Sauvage, 
and the acting editor is Monsieur Gustave Richard, so 
well known as the author of several standard engineering 
works. The contents of this new review give a good idea 
of its scope and ge ero they comprise an article on 
the determination of fundamental data in testing steam 
engines, % M. Dwelshauvers-Dery ; on entropy diagrams, 
by M. J. Boulvin; on compound locomotion, by M. E. 
Sauvage ; and on gas and oil motors, by M. G. Richard. 
The review is of large size, well prin and illustrated, 
and should command a full measures of success, not only 
in France, but abroad. 





Lonpon AssociaTION OF ForREMEN Enerneers.—The 
secondly monthly meeting of this association was held at 
the Cannon-street Hotel, E.C., on Saturday evening last, 
at 7 p.m., Mr. A. K. Douglass, President, in the chair. 
After the usual business Mr. W. Powrie gave an interest- 
ing report of a visit to the Middlesbrough Association 
dinner, and of visits to various works in the neighbour 
hood. In responding to the toast of ‘‘ Town and Trade,’ 
Mr. Councillor were ceo gave some statistics to show 
the great strides that have been made in the district in 
the manufacture of pig iron and steel. In 1870 the total 
output was 964,000 tons ; in 1896 it was 2,281,000 tons. 
The exports for 1870 were 389,000 tons ; in 1896, 1,138,000 
tons. A visit was made to Messrs. Raylton and Dixon’s 
shipbuilding yard, where a ship is in course of construc- 
tion, the largest ever built by this firm; the length be 
tween uprights is 475 ft., and she will have a displacement 
of 10,000 tons, her weight being 2500 tons. At Messrs. 
Bolckow and Vaughan’s steel works, the visitors were 
shown what is said to be the largest rolling mill engine in 
the world. The following are some of the chief weights and 
dimensions of this huge machine: 

Tons Cwt. 


Main bedplate, in eight parts 177 6 
Two bedplates for cylinders ... 39 17 
Two distance pieces... mee a <3 
The piston, with rings complete 10 16 
The cylinders and covers... 11 
The casings for piston valves, which — 


are 22 in. in diameter . = 
The connecting-rods are 15 ft. long from centre to centre 
of pins, and 12 in. in diameter in centre of web, and 
weigh 6 tons 9 cwt. The crankshaft is 24 in. in diameter, 
built up in three parts—26 tons 17 ewt. ; the four cranks 
and pins weigh 18 fons 12 ewt.; two drag links, 3 tons 
17 ewt. ; crank neck caps, 11 tons 14 ewt. ; slipper blocks, 
6 tons 10 ewt. ; slipper guide-bars, 11 tons 12 cwt. ; while 
no less than 64 tons of gun-metal and phosphor-bronze is 
used in the construction. The total weight is 488 tons. 
The cylinders are 604 in. in diameter and 72 in. stroke, 
developing 16,725 horse-power, thus beating the record 
for large rolling-mill engines by 138 tons. The next 
largest are those of Messrs. Palmer and Co., of Jarrow, 
which The Engineer described in 1889 as the largest engines 
at that time, weighing 350 tons. ; 
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INDUSTRIAL NOTES. 

THE return of Mr. Sam Woods as member for Wal- 
thamstow again places the secretary of the Parlia- 
mentary Committee of the Trade Union Congress in 
the House of Commons. Itseems to be pretty well igieed 
upon all hands that the marvellous turn over in the 
constituency was due more to labour questions than to 
purely partyissues. It appears that the Truck Act of last 
session had much to do with Mr. Sam Woods’ return. 
The Great Eastern Railway men were smarting over 
the recent list of fines under that Act, and they brought 
the full weight of their voting power into the contest. 
The dispute at the Penrhyn quarries also had an 
influence, especially the action of Lord Penrhyn in 
closing the quarries. This is regarded as a direct 
attack upon the right of combination, and at election 
times all these matters tell upon a large working-class 
constituency. Mr. Woods’ return gives an additional 
vote to the Mines Eight Hours Bill and to the Mines 
Regulation Bill. 





The report of the Associated Ironmoulders for this 
month reviews the state of trade in a manner which is 
peculiarly gratifying, covering as it does the very worst 
period of the year, especially in Scotland, where 
the bulk of the members reside and work. The state- 
ment is: ‘‘ We have to say that, all round, trade is 
still good, and membership is being well maintained.” 
The weather has been severe, especially in some dis- 
tricts, but it has not interfered with trade, except 
temporarily, as it was sure todo. The report is hopeful 
for the year, both as to employment and as to the 
progress of the union. In March next the delegates of 
the union will meet to revise the rules, so as to accom- 
modate them to the changing circumstances of the 
times, and the requirements of the members. The 
amendments sent in are very numerous, and some of 
them propose to greatly alter existing rules. This 
union is always the first to send to the Registrar of 
Friendly Societies the return as to income and expendi- 
ture for the year. This return is issued with the 
February report. The total income for the year 1896 
was 22,228]. 15s. 8d., of which only 565/. 12s. 2d. was 
received as interest upon capital and funds. The 
expenditure comprised 4948/. 17s. 9d. for out of work 
allowance, one accident claim 50/., superannuation 
allowance 5527]. 15s. 2d., and funeral allowance 
2029/. 10s. 5d., or a total of 12,556/. 3s. 4d. The 
printing, stationary, postages, rent, &c., amounted to 
7551. 18s. 6d., and salaries, committees, delegations, 
&e., 10987. 13s. The remainder was 64/. 1s. 11d. 
miscellaneous. Aggregate expenditure for the year 
14,4747. 16s. 8d. The balance on January 1, 1896, 
was 25,936/. 5s. 4d.; on January 1 this year it was 
33,6901. 4s. 4d., a gain on the year of 7753/. 19s. ‘The 
balance stands thus: Investments, Glasgow and 
Paisley, 12,000/.; the amount in banks and on deposit, 
20,3961. 19s. 8d. ; in branches, 12817. 14s, 9d.; in the 
hands of treasurers, 11/. 9s. ld. It will be seen that 
very little is invested out of the total, most of the 
money being at call. The total interest accruing was 
only about 2 per cent. on the cash balance in hand. 
The readiness with which the union prepares and pub- 
lishes its balance sheet is very creditable to the officials 
and auditors of the society. But the operations of the 
unionarecircumscribedas compared with the Engineers. 
The union is divided into 18 districts, the details of 
whose income and expenditure are given monthly in 
each succeeding report, together with the balance in 
hand at the close of each month’s working, according 
to its date. 





The report of the Associated Blacksmiths states 
that, so far as information has reached the office, the 
state of trade is good, and there is no lack of employ- 
ment, except in one or two districts where trade is a 
little slack. In Dundee there are more out of work 
than in any other town, and in Greenock a dozen men 
were on idle benefit. In other places the number 
ranged from one to six ; but in 25 districts not a single 
man was out of: employment. At Glasgow trade 
appears to be very brisk. It appears that the outlook 
for the year is regarded as especially good. The wages 
movement goes on quietly and generally sicuesalall a 
several large firms having made concessions recently. 
In two large firms, where the majority of the men are 
non-unionists, the application for an advance was not 
conceded ; a shop meeting was called, but it does not 
seem to have ended in any satisfactory manner, although 
it is stated that the average wages of the men are ds. 
pol agg week lower than the trade union rates of the 





The state of trade in the spinning branch of the 
cotton industries seems to have receded somewhat, as 
the number of unemployed has increased from 3 per 
cent. to 4.1 per cent. “The united strength of the 
Society is 14,080, including the “‘ piecers.” During the 
past month there were 25 cases of dispute which had 
to be dealt with by the officials, many of which were 
still pending at the date of the report. There were 


also reported 41 accident cases. But neither the dis- 











putes nor accident cases were very serious. It appears 
that the famine and plague in India are having, and are 
likely to have, a disastrous effect upon the cotton in- 
dustries of Lancashire. A stoppage of looms has taken 
place, and the spinning branches are likely to receive 
a check such as will greatly interfere with the margin. 
In examining the cases of dispute one cannot but be 
struck with the wise arrangement by which such dis- 
putes are frankly dealt with by the several firms, and 
the officials of the union. In other circumstances a 
stoppage of the spindles would have taken place over 
a mere technical question which only an expert in the 
trade could deal with properly. 





The report of the Amalgamated Society of Car- 
penters and Joiners is very buoyant for the time 
of year. The total membership is now 48,893, show- 
ing an increase of about 4000 ina year. Of that total 
number only 1170 were on unemployed benefit, or 600 
fewer than there were a year ago, with only 44,890 
members. There were also in receipt of sick benefit 
1308, and on superannuation allowance 644, the aggre- 
gate on the funds being 3122 members. As regards 
disputes this is usually the quiet season of the year ; 
at three places only is a dispute pending, but members 
are requested to see the secretaries of six other branches 
before accepting employment. Further, it appears that 
in a large number of places notices have been sent in 
by ‘is Venicbian to the employers seeking for better 
conditions in one form or another. No fewer than 50 
towns have trade movements on hand. The report, 
taking note of this fact, urges the members to strive 
to bring about a settlement by peaceful negotiation ; 
at the same time they are also urged to bring into 
union all the non-unionists, so that employers may not 
be able to rely upon the non-union labour if a dispute 
should arise in any locality eventuating in a strike. 
The work of organisation is going on apace. The 
officers and general council are being elected, the 
society being divided into districts for the latter pur- 
pose. A special investigation into the branch accounts 
shows that, in the 119 branches in the United Kingdom, 
62 were good, that is, well kept, 42 were fairly kept, 
and 15 were bad. But it does not appear that those 
marked bad were very wrong ; the investigation rather 
showed a little looseness in respect of fines, and in not 
keeping the out-of-limit lists in good condition. In 
the latter case it is pointed out that a large number of 
members are permanently out of benefit by mere care- 
lessness in payment, letting the contributions run on 
until past the limit allowed by the rules. The Welsh 
quarry dispute has brought forth 15 resolutions from 
as many branches, with the result that it is proposed 
to submit a vote to the whole body to levy sixpence 
per member. Meanwhile the council has been able to 
vote two small sums of 20/. and 25/. each, according 
to the rules in such cases. Larger sums must be voted 
by the entire society. 





* The condition of the engineering trades throughout 
Lancashire remains about the same in all essential par- 
ticulars. With a few isolated exceptions, all branches 
are fully employed, the activity specially notice- 
able being as regards machine tools, all the leadin 
firms being full of work for some time to come, nom 
with no scarcity of new orders coming forward ; the only 
difficulty seems to be regarding delivery, which is a very 
important matter to customers. The stationary en- 
gine builders are also well engaged, while locomotive 
builders are full of work for the entire year. All de- 
partments of general engineering are also full of work, 
and will be for some time to come. All along the line 
there appears to be excellent prospects for the current 
year, excepting in some sections of the cotton-machine 
trade. Wages questions are not absolutely quiet, but 
no serious disputes are pending, though some appear 
to be quietly simmering for a time. The hope is, 
however, that all such matters will be dealt with in 
such a way as to avert the terrible conflict of strikes. 
It is to be noted that in arranging the amalgamation 
of the Armstrong and the Whitworth firms, the latter 
had some arrangement with their workmen to become 
the possessors of shares. It is suggested that the 
same principle, in some modified form, is to be intro- 
pind into the new firm, and will extend to the 
Elswick men. In the iron trade a steady business has 
been done, makers’ prices being firm at recent rates. 
A little underselling of Scotch iron is reported, but 
not at all sufficient to affect local prices. In the 
finished iron trade a strong tone has been manifest for 
some time, with, if anything, an upward tendency. 
The steel trade is about the same, good in all branches, 
and firm as regards the rates. Altogether the pro- 
spects are good all round. 





The state of trade in the Wolverhampton district is 
exceedingly encouraging, especially as regards volume, 
but the average run of prices seems to be still compa- 
ratively low, at least it is slow to rise. The ex- 
amination of the books of the 12 selected firms by the 
recognised accountants gives the average selling — 
as 5/. 17s. 1d., or only an increase of 6d. per ton above 
that of two months ago. But the prices of finished 


iron continue very firm, and are likely to do so, for the 
orders on hand are considerable, and there is a well- 
sustained demand in all the leading branches on home 
account, and there are numerous inquiries by shipping 


houses. Makers therefore are not anxious to conclude 
business offered by accepting forward contracts at 
anything less than present prices, especially as the 
outlook rather points toa rise. Makers are pressed 
by consumers with specifications for quick delivery, 
and so urgent is the need in some cases that even an 
advance in quoted prices has been obtainable for the 
immediate completion of orders. The demand by 
home consumers runs chiefly on best and common bars, 
boilerplates, angle-iron, rods, and tube strip. The 
Cape, South America, and Australia require railway 
and girder iron, steel sheets, galvanised sheets, hoops, 
and plates in considerable quantities. Best thin and 
stamping sheets are in seed sale for home purposes, 
and at good prices, but there is a slackness as regards 
black pcr The steel branches are all busy, mostly 
still working on last year’s contracts. All branches 
of the engineering ond Wain’ trades continue to be 
well employed, as are also most of the hardware 
trades. There are no pending disputes of a serious 
character either in the iron and steel or the coal trades, 


Matters look somewhat serious on the north-east 
coast. Last week applications were made to the em- 
ployers on the Tyne, the Tees, and the Wear, includ- 
ing the Hartlepools, by the representatives of the 
Amalgamated Society of Engineers, for an advance in 
wages of 2s. 6d. per week on time rates and of 10 per 
cent. on piece rates. But perhaps the most difficult 
question that has arisen is that of overtime, which 
threatens to bring matters to a crisis, and cause vexa- 
tion and trouble. The men ask that in computing 
overtime each day shall stand by itself, no matter 
what time may be lost during the week. They also 
demand that 164 hours shall be paid for night work, 
instead of 144 hours, as at present. These demands, 
if persisted in, will cause the employers to consider 
whether it is worth while to work overtime at all, 
except in great emergencies. The men base their 
claim upon the ground of good trade, and that labour 
is in request throughout the district. The dispute is 
on a large scale, for something like 20,000 men are 
involved init. However, it is to be hoped that some 
amicable settlement will be effected. 





The labourers employed at the Barry Docks and at 
Cardiff having demanded an advance of 6d. per day, 
which the employers refused to concede ; the men 
refused to continue at work, and some 500 of them, 
mostly employed in the ship-repairing ~_— struck. 
The cessation of work by the labourers affects other 
workmen, so that the strike is more serious than it 
looks. The fitters and boilermakers refuse to do 
labourers’ work, and consequently all work in the 
fitting and boiler shops came to a standstill, the shops 
being closed. At Cardiff some of the men boarded a 
vessel where the boilers were being repaired, and in- 
duced the men to come out. They afterwards went to 
other places, the men at work ceasing their occupa- 
tion in sympathy with the strikers. Altogether some 
2000 men were thrown idle by the stoppage. Then 
the employers resolved that unless the men resume 
work they will resort to a lock-out. Other trades are 
being affected by the lack of men at the docks, and 
orders have been cancelled in consequence. Some 
efforts have been made to bring about conciliation, but 
up tothe beginning of this week no friendly interviews 
had been arranged. Meetings of the men have been 
held, but at those meetings the demands of the men 
have been alone advocated, without reference to con- 
ciliation or arbitration. If a lock-out is resorted to, a 
vast amount of labour will be displaced at and in the 
neighbourhood of Cardiff, and possibly at other places. 





The final collapse of the dockers’ strike at Hamburg 
was declared on Saturday last by telegraphic despatch. 
At a meeting called for the purpose of reviewing the 
situation, and for voting upon the continuance of the 
strike, the Social Democrats advised the men to resume 
work, and await a more favourable opportunity for 
renewing the contest. The immediate cause of the 
collapse was the want of funds to continue the strike, 
otherwise the men would have remained out, notwith- 
standing the fact that failure was inevitable. The 
money in hand was distributed, and it was intimated 
that, perhaps, another four marks per man might be 
forthcoming for Tuesday last ; but there were no funds 
for the following week The matter was then put to 
the vote, when 65 per cent. of those present voted for 
the resumption of work, and 35 per cent. against it. The 
vote practically declared the strike to be at anend. The 
utter collapse of the Hamburg strike was not unfore- 
seen, in spite of the confident declarations to the 
contrary. 





Almost concurrently with the collapse of the dockers’ 
strike at Hamburg the report of the Dock, Wharf, 
Riverside, and General Labourers’ Union appears, 





but it only deals with matters for the closing quarter 
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of 1896. It speaks of the continued progress of trade 
unionism, and of their own union. Their ranks had 
been augmented in every part. The International 
Federation had evoked enthusiasm and raised it toa 
high pitch. The report goes on in that high-falutin’ 
style so often used in connection with ‘‘ labour unions.” 
But there seems to be but little solidity in their orga- 
nisation. The total increase in contributions is stated 
to be 394/. for the quarter, or 32 per cent. more than 
in the previous quarter. But the figures tell the tale 
better than the percentage. A gain of 394/. in a 
quarter in the shape of contributions is one thing, but 
it does not represent a gain in funds. When it is re- 
membered that this particular union is the basis of the 
International Federation, high-sounding terms would 
seem to be out of place. 





The textile workers in the Belfast linen trades are 
up in arms against the provisions of the Truck Act, 
especially those which empower fines to be levied for 
lateness of attendance, and absence without leave. 
At a meeting held last week it was resolved to call 
out all the operatives if the revised list of fines is 
adhered to. 





The Isle of Man is just now the scene of a labour 
conflict, the plasterers of Douglas having been locked 
out for some weeks. The plasterers refuse to work 
with non-union men, and the employers have tried to 
get men from Belfast, Liverpool, and other places, but 
the pickets get hold of these men, and induce them to 
refuse employment. The result is that work is at a 
standstill. The employers have formed a federation 
to protect their interests, and both sides remain firm, 
neither willing to give way. So far the dispute is 
confined to Douglas. 





The Bakers’ Union is trying to effect, by legal pro- 
ceedings, what they have been powerless to do by 
trade-union pressure, namely, to put an end to the 
practice of Sunday work. The Jewish bakers contend 
that as they close on Saturdays, they ought to be able 
to serve on Sundays. But the law says no, and Mr. 
Corser fined the defendants in the case at Worship- 
street Police-Court. The special point was ‘‘ deliver- 
ing bread.” The magistrate expressed himself rather 
favourable to the defendants’ contention as to the 
abstract justice of their case, but he had to administer 
the law as it stood, and therefore decided for the union, 
with costs. The bakers have had to struggle so con- 
tinuously for their own protection, and under such 
adverse conditions, that they are justified in appealing 
to the law. 





The Boot and Shoe Makers’ National Union refer in 
their last report to the immense saving in their funds 
by the acceptance of conciliation in lieu of strikes. 
At the close of their great strike the union was 
totally without funds; all had been spent during the 
the struggle. Now there is a balance in hand of 
46,2831. 3s. 4d., of which 11,5487. was saved during 
the last half-year. The membership of the union is 
now 36,385, and it is progressing satisfactorily in 
other respects. The one point which is now occupy- 
ing their attention is the Truck Act, it being alleged 
that manufacturers charge excessively for grindery. 
The men declare in favour of fighting the question ina 
court of law, and of carrying it to the Court of Appeal 
if necessary, by selecting a test case. 





It appears that notices have been issued for the 
closing of the Pemberton Collieries, near Wigan, 
owing to the state of trade and other circumstances. 
The stoppage will throw some 500 men idle. This 
step seems to have come as a surprise to the people in 
the district. 

No further steps seem to have been taken by the 
miners in Scotland with the view of securing an ad- 
vance in wages. Possibly the men are awaiting the 
result of the labour conference, and some pronounce- 
ment on the part of the National Federation. 





The activity in the labour circles of the Jewish 
community of the East End of London not only con- 
tinues, but it extends in various directions. In nearly 
every branch of trade unions Lave been or are being 
formed, and appeals and manifestoes are issued in the 
Yiddish language, urging action and support. The 
compositors have Bio cx in getting an advance in 
wages from the Jewish printers from 44d. per thousand 
to 7d. per thousand, since the formation of the union. 
The cap blockers and cutters have now formed a union. 
The tailors are preparing for a strike. The Jewish 
workers at Manchester are urging the appointment of 
an inspector of factories auto of speaking Yiddish. 
Altogether the Jewish fraternity are stirring. The 
wonder is that they have been quiet so long. They 
seem to be always underpaid, to work long hours, and 
to be subject to gross sweating. So long as they 
submit, so long will they remain as keen competitors 


the trades at which they may work. This is especially 
manifest in the tailoring, shoemaking, and some of the 
East End wood-working trades. 





GREATER LONDON RAILWAYS. 

NoTWITHSTANDING the competition of omnibuses, 
cabs, tramcars and steamboats, the railway traftic of 
London—or, to speak more correctly, Greater London— 
would appear to be continually increasing. This, of 
course, is attributable, to some extent, to the steady 
growth of the population of Greater London ; but it is 
still more due to the vast and increasing influx year by 
year of provincials, colonists and foreigners, into the 
world’s capital. The newest amusement, the newest 
dress, the newest picture, the newest club, the newest 
hotel is always to be found in London. London, again, 
is still the financial and commercial centre of the 
world, and however remarkable may be the growth of 
industrial enterprise in other parts of the world, one 
inevitable effect of that growth is to increase the 
business importance of London. In support of the 
observations which we have just made, we may state 
that the number of passengers passing over the Metro- 
politan and the Metropolitan District Railways in- 
creased from 80,001,578 in 1876 to 121,163,703 in 1886, 
and 131,131,305 in 1896. We have remarked that the 
railway traftic of Greater London is continually grow- 
ing, but it will be seen that this remark must be 
qualified, to some extent, by the observation that the 
increase in the passenger movement has been less rapid 
during the last ten years than it was in the preceding 
decade. It should also be remembered, of course, that 
the Metropolitan and Metropolitan District lines have 
not by any means stood still ; on the contrary, sundry 
extensions have been opened from time to time, and 
the Metropolitan has even become, to some extent, a 
country undertaking. Thus the extension from Swiss 
Cottage to West Hampstead was opened in June, 1879, 
another link from West Hampstead to Willesden being 
brought into operation in ice. 1879; August, 
1880, witnessed the opening of an extension to Har- 
row ; and in September, 1882 a further extension was 
brought into operation from Aldgate to Trinity- 
square. From January, 1893, St. John’s Wood re- 
venue was brought into account; and in October, 
1894, the Inner Circle was completed and extended 
to the East London line. In May, 1885, an extension 
was opened from Harrow to Pinner; while in 1886 the 
receipts were exceptionally increased by the Colonial 
and Indian Exhibition of that year. In September, 
1887, the Pinner line was further extended to Rick- 
mansworth, and in July, 1889, from Rickmansworth 
to Chesham. In July, 1889, the Aylesbury and Buck- 
ingham line became vested in the Metropolitan, which 
extended its system from Chalfont-road to Aylesbury 
in September, 1892. All these extensions, of course, 
had some effect upon the traffic of the two under- 
takings; but still, the fact remains that from one 
cause or another, their passenger movement is steadily 
expanding. It has incidentally been helped on by the 
excellent arrangements made for establishing com- 
munication with the Great Eastern, the Great 
Northern, and the Great Western systems. 

While the combined business of the Metropolitan 
and the Metropolitan District undertakings has been 
steadily —s during the last 20 years, the expan- 
sion has been much more rapid and satisfactory upon 
the Metropolitan than upon the Metropolitan District. 
This is, no doubt, due to the fact that the Metro- 
politan has more to do with the great E.C. district, 
while it has profited very considerably from the deve- 
lopment of its country connections. The Metropolitan 
District has hitherto remained a much smaller under- 
taking, and it scarcely be said to have got fairly into 
the country. The directors have come to the conclu- 
ston that the time has arrived for following the 
example of the Metropolitan in respect of a policy of 
judicious and timely expansion. The Metropolitan 
District has profited by the construction of its small 
western extensions to Hammersmith, Ealing, Rich- 
mond, and Wimbledon ; and it is now proposed to con- 
struct a line from Ealing to Harrow, to carry a line 
from Whitechapel to the London, Tilbury, aa South- 
end, and ultimately to stretch further out into the 
sreen fields from Harrow to Uxbridge and High 
Vycombe. The two latter projects are promoted by 
independent organisations, but they appear to be favour- 
ably regarded by the Metropolitan District, which can, 
of course, acquire the new lines contemplated, if they 
are sanctioned by Parliament, and if it is advisable 
to arrange terms of purchase later on. <A Bill has 
been lodged by the Metropolitan District in the 
present session of Parliament, for authorising two 
additional lines between Earl’s Court and the Mansion 
House at a deep level immediately under the existing 
lines, and for adapting a portion of the existing lines 
for working by electric traction, so as to remove the 
disadvantages attending steam locomotive — 
during the warmer months of the summer anc 
autumn. Of course, the object of building what 
would virtually be a new line between Earl’s Court 





against English workmen, dragging down wages in all 


and the Mansion House, under the existing railway, 











is to avoid the great outlay attending the purchase of 
property; in any case, however, the construction of 
a new first-class deep-level line would be a costly 
undertaking, and it is not altogether clear that the 
capital which would be absorbed by it would receive— 
at any rate, in the first instance—a satisfactory re- 
muneration. The Metropolitan has no new works of 
importance on hand or in_ contemplation, but 
its Aylesbury and Buckingham line has been 
widened, and when the Manchester, Sheffield, and 
Lincolnshire—proposed to be known in future as 
the Great Central—has been extended to London, a 
further contingent of traffic ought to be secured to 
the Metropolitan. Hitherto, the traffic passing over 
the Metropolitan has been almost entirely confined to 
passengers, the whole amount of revenue derived from 
the conveyance of merchandise, live stock, and 
minerals in the second half of last year having been 
only 36,8397. If, however, as will no doubt be the 
case, friendly working terms are arranged with the 
Manchester, Sheffield, and Lincolnshire, upon its ex- 
tension to London being completed, the goods and 
mineral traffic of the Metropolitan ought to experience 
an important expansion. To secure this expansion, 
and at the same time to satisfactorily provide for 
the ever-increasing movement of passengers, new sid- 
ings, warehouses, &c., may be necessary; and new 
works of this description ought not to be attended 
with any serious difficulty ; the main question which 
will have to be considered in connection with them 
is whether they will yield a good return upon the 
capital expended upon them. 








ALLOYS. 
Fourth Report to the Alloys Research Committec.* 
By Professor W. C. Roperts-AusTEN, C.B., F.R.S. 


Introduction.—In presenting this fourth report} to the 
Alloys Research Committee, I would observe that it will 
deal—first, with some general considerations respecting 
the present position of the research. Second, with the 
copper-zine series of alloys, known as the brasses, which 
possess much industrial importance; and third, with 
certain relations between the fusibility and strength of 
alloys, which involve considerations as to the constitution 
of alloys generally. An account will a given of an 
experimental investigation, which was undertaken with a 
view to measure the molecular mobility of solid and 
molten metals, known as “diffusion.” Certain experi- 
ments will also be described, the results of which have im- 
proved the recording pyrometer, and have rendered its 
calibration more accurate. 

General Observations.—Before reference is made to the 
work which has been done recently, some general obser- 
vations may be offered which might escape attention if 
they were included in the description of the later investi- 
gations. 

The value of the experiments on the nature and pro- 
perties of alloys, which were originated by the Institu- 
tion of Mechanical Engineers in 1890, has received wide 








and appreciative recognition in this country and abroad. 
It may fairly be claimed that they have stimulated 


| similar work in France in a remarkable way ; for the con- 


stitution of our Alloys Research Committee, and the course 
they have adopted, have confessedly been closely followed 
by the ‘‘Commission des Alliages” of the Société d’En- 
couragement. The names of some of the best known 
scientific workers in France are included in the list of this 
Commission; and what is justly called a ‘vast pro- 
gramme of research” has been entrusted to six experi- 
menters whose individual reputations are already well 
established. The Institution of Mechanical Engineers 
has conducted the résearches on alloys entirely at its own 
cost; but in France the ‘necessary resources for the 
realisation of the experiments” have been furnished in 
part by the Société d’Encouragement, and in part by 
individuals and public companies. The list of these in- 
cludes M. Solvay, la Société Royale Asturienne, six of 
the great railway companies of France, la Société des 
Forges et Aciéries de la Marine, la Société de Chatillon 
et Commentry, and la Société Frangaise des Métaux. The 
first report of this Commission has been published during 
the present year, and reference will rr ed be 
made to it. ‘The Institution of Mechanical Engineers, 
however, has not only influenced indirectly the advance 
of scientific knowledge by stimulating research in other 
countries ; it has done much to sustain the reputation of 
our own country by affording means for conducting 
experiments, the results of which have a scientific as 
well as an industrial application. The necessity for 
keeping pace with such research work as is being done in 
Germany has been strenuously urged in letters published 
in the Times during the months of August and September 
last ; and it does not seem to be recognised how much 
good work of the kind advocated has already been accom- 











plished by this Institution, It should not be forgotten, 
moreover, that excellent investigations on alloys have 
also recently been made at Cambridge by Heycock and 
Neville, whose work has been carried on side by side 
with that of our Committee. : 
How much influence the Institution of Mechanical 
Engineers is exerting in connection with what has been 
justly called the “‘renaissance of inorganic and physical 


* Paper read before the Institution of Mechanical 
Engineers. 

+ For first, second, and third reports, see ENGINEERING 
vol. lii., pages 548 and 579; vol. lv., pages 629, 659, and 
686 ; and vol. lix., pages 742, 778, and 811. 
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chemistry,” may be gathered by comparing this series of 
reports with some recent observations of Dr. Etard, of 
the Ecole Polytechnic. He has pointed out* that ‘‘ one 
prominent fact stands out more and more in the re- 
searches in later years, and its manifestations deserve to 
be collected, discussed, and studied; this fact is the in- 
fluence, not of the infinitely small—the word would be 
unsuitable, but of very small quantities—the microplasms, 
or chimi-ons of some kind. A persistent study of steel 
has enabled the chimi-onic influence of such quantities as 
0.02 per cent. of carbon, silicon, or phosphorus to be re- 
cognised; such quantities are actually employed in 
metallurgy when varieties of steel possessing certain por- 
perties are required. This relation of carbon and iron, 
expressed in terms of atomic weights, would give a for- 
mula Fe, oo. C ; and whatever may be thought of this in- 
admissible formula, the relation of 1 atom of carbon to 


delivered before the Royal Society in February last, 
which was, in no small measure, an outcome of the work 
of this Committee. 

In the series of researches of which a part is described 
in the present communication, an attempt has been made 
to ascertain how far the properties of metallic masses are 
dependent on atomic movement and molecular grouping. 
The mechanical properties of alloys of definite series of 
metals have therefore assumed less prominence than the 

rinciples which affect alloys generally ; and the result 

as been that, although the course adopted hardly needs 
justification, the practical bearing of the investigation 
may have seemed to be somewhat remote. The de- 
votion of years of labour, for instance, to tracing the 
relations of alloys to saline solutions, would appear at 
first sight to be of less practical importance than deter- 
mining the mechanical properties of alloys by the aid of 





1000 atoms of iron remains a fact. Are there many ele- 


testing machines. LEstablishing the analogy between 





























| paper of my own ;* and the present report will contain 
| references to the latest phases of the inquiry, which may 
also be claimed as the outcome of the labours of this Com- 
mittee. 

Attacking the problem of the constitution of alloys from 
the atomic point of view has moreover been fruitful in 
results; for it has enabled the influence exercised by the 
relative atomic volumes of the alloyed metals upon the 
mechanical properties of the mass of metal to be clearly 
revealed. It has in fact justified the view of our Past- 
President, Sir William ‘Andcina, who initiated the work 
of this Committee, the original object of their investiga- 
tion being to ascertain whether a connection could be 
traced between the mechanical properties of metals and 
the ‘periodic law” of Newlands and Mendeléeff (Pro- 
ceedings 1893, page 102). With reference to this object, 
Professor Fessenden has lately published a rentarkable 
lecture on “Some Recent Work on Molecular Physics,” 
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ments in whose atoms such actions are revealed? Their 
existence may be accepted, if the rapidity of motion is 
such as to permit a single carbon atom to act upon a pile 
of 1000 atoms of iron. Some say that carbon converts 
Iron into steel in virtue of its small atomic volume, which 
permits it to lodge between the atoms of iron ; but other 
elements also convert iron into steel under certain condi- 
tions. Is not the effect due to a disturbance, propagate 
longitudinally, in the habitual movements of the atoms 
of iron ; which disturbance is introduced by the specific 
nae of the chimi-on, that is, of the added ele- 
nt? 

For the consideration of this question I have for many 
years been gradually collecting evidence ; and the first 
instalment of it was embodied in the Bakerian Lecturet 


, Revue des Sciences Pures et Appliqués, September, 
‘] 400. 

_t Philosophical Transactions of the Royal Society, 1896, 

vol, 187 A, page 383, 
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alloys and saline solutions has, however, been eminently 
fruitful in practical results; for it has enabled the mecha- 
nical properties of alloys to be explained, and even to be 
predicted. It has been easy to show that the property of li- 
quation by saline solutions while freezing—which 
consists in rejecting a certain quantity, often very minute, 
of a fluid portion of the mass, and distributing or relegat- 


as a whole or to the individual crystals—is now re- 

ised as being of fundamental importance in deter- 
mining the mechanical properties of varieties of iron an 
steel and of alloys generally. The subject of liquation 
will always be identified with the work of the Alloys 
Research Committee, and its history is interesting. Its 
origin is French ;* but much a work in this 
connection was published more than 20 years ago In a 





which he delivered before the Franklin Institute.+ After 
a singularly appreciative reference to the experiments 
which gave rise to this series of reports, he observes, 
“* We see at once that, in general, the addition to a metal 
of large atomic value of one whose atoms are small must 
increase the tensile strength of the former.” He gives 
mathematical reasons why it should be so, and illustrates 
his conclusions by the lines shown in Fig. 1, which ex- 
hibit the relations between Young’s modulus of elas- 
ticity and the atomic volume of metals, and be- 


d| tween the rigidity of metals and their atomic volume. 


In Fig. 2 he traces the relation between_the tensile 
strength of metals and their atomic volume. It may now, 
I think, be accepted as proved, that the influence exerted 
by an element added to a mass bears a direct relation to 
its atomic volume. This appears to be also true within 


* Proceedings of the Royal Society, vol. xxiii., 1874-5, 
pag 








* Levol, Annales de Chimie et de Physique, vol. xxxvi., 
1852, page 193; vol. xxxix., 1853, page 163. 


e 481. 
+ Journal of the Franklin Institute, September, 1896. 
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the limit of elasticity; and this is precisely the point | the curves. The position of these changes in respect to 
upon which our Past-President, Professor Kennedy, has , composition, and their mutual relations in the entire 
urged that it is desirable to obtain information. It is! series, are emphasised by dotted lines ) B, cC, dD, e E, 
shown, moreover, by Professor Fessenden how readily the | ee, and by the line ABC DEF, which connect similar 
properties of a metal or an alloy may be disturbed by | freezing points in adjacent alloys. The term “‘freezing- 
what, even to those who have experience of the extra-| point curve,” applied to these dotted lines, has now taken 


ordinary action exerted by traces of elements on masses 
of metal, appear to be insignificant causes. The original 
problem proposed for consideration by the Alloys Research 
Committee—‘t Are the mechanical properties of metals 
and alloys connected with their atomic volumes ?’—has 
been definitely answered in the affirmative, not only in 
the course of the present series of researches, but by the 
experimental and theoretical work of physicists and 
mathematicians on the Continent and in America. 

I have reluctantly come to the conclusion that we are 
not in a position to deal adequately in the present report 
with the great question of the behaviour of pure and im- 
pure metals within their elastic limit. Some considera- 
tions bearing upon this subject will, however, be found 
later on in thisreport. As regards the immediate future, I 
am of opinion that the nature of what may be called ‘‘ solid 
solutions” of metals must be more carefully studied than 
has hitherto been the case. When this has been done it 
will be desirable to continue the investigation of the in- 
fluence of the atomic volume of elements within the elastic 
limit of the mass and beyond it. It should, however, be 
borne in mind that the system of recording pyrometry, 


Fig.4. Freeung-Pount Curve 


| firm place in scientific literature,* though it must be 
borne in mind that the designation “freezing point” is 
applied to each of the various temperatures at which the 
different groups of constituent metals solidify. As in the 
copper-tin series, these curves have been considered in 
nl to the mechanical properties of the pat bk and 
they throw considerable light on the difficulties which are 
met with in working the varieties of brass, and point to 
the adoption of ees for overcoming these difficulties. 
It will be necessary, however, to discuss the meaning of 
the various points on the curves, before dealing with the 
industrial significance of the results ; and for the present 


it will be better to trace the relation of this investigation | 


to other work which has been published recently in 
France. 

The research on the brasses, which forms one of the 
subjects of this report, was begun nearly two years ago ; 
and while it was nearing completion, M. Charpyt pre- 
sented to the Société d’Encouragement the first report of 
the ‘Commission des Alliages.” It is entirely devoted 
to the copper-zinc alloys ; and his conclusions, which are 
of much interest and importance, may be briefly sum- 


of sectional area increase with the percentage of zinc, 
attaining a maximum with 30 per cent. of zinc, after 
which they decrease. The tenacity increases with the 
proportion of zinc, attains a maximum with about 45 per 
cent. of zinc, and then decreases rapidly. The alloys 
become fragile when they contain 50 per cent. of zine. 
Some of M. Charpy’s curves have been plotted in 
Fig. 4, which gives the freezing - point curves of the 
copper-zinc series obtained for the Alloys Research Com- 
mittee. As M. Charpy justly remarks, by varying the 
2 Yaa of zinc between 30 and 43 per cent. a series 
of brasses may be prepared, which possess such diverse 
properties that different members of the series represent 
almost distinct metals, although the range of variation in 
composition is limited. The most malleable of the series 
elongates about 60 per cent., and its tensile strength is 
17.45 tons per square inch, while one with 40 per cent. 
of zinc still elongates 40 per cent. with a strength of 
23.8 tons per square inch. By adjusting the softening 
effect due to annealing, and the strength produced by 
working, it is easy to increase the tenacity of bars and 
sheets to 38.09 tons per square inch, and to attain even 
greater strength in the case of wires. It is satisfactory 
that the evidence now submitted to the Alloys Research 
Committee is equally significant and important. M. 
Charpy’s curves represent respectively tenacity and ex- 
tensibility, and from these has been plotted the curve 
marked ‘work done” in extension and fracture. Thurs- 
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which was devised for this Committee and is now widely | marised as follows. _ The tenacity of the brasses is greatly | ston* has also studied the mechanical properties of the 


adopted, has for the first time enabled a clear view to be | 
obtained of the constitution of the metallic alloys. _ It | 
will be necessary to place on a firmer basis our knowledge | 
of the mechanical constitution of metals and alloys, as 
revealed by the pyrometer and the microscope, before 
attempting to explain how “ structure ” is built up of the 
ultimate atoms or molecules of the metals. 

Brassc &. 
and tin, begun in 1892 and published in the third report 
(Proceedings 1895, pages 252, 269, and 279), was fol- | 
lowed by a similar investigation of the copper-zine series, | 
which cludes every variety of brass, and _ therefore | 
possesses much industrial importance. 
claimed that no alloy except steel exhibits such extreme | 
diversity of mechanical properties as the brasses ; but in 
this respect they hardly equal the variations exhibited by 
the copper-tin alloys, whlch range in strength from 18 tons 
per square inch down to friable masses, and in colour | 
from reddish yellow to grey blue; while trustworthy | 
ordnance, sonorous bells, or brilliant mirrors, may | 
severally be produced from suitable members of the 
series. 

The investigation of the copper-zine series was con- | 
ducted on the same general lines as that of the copper-tin 
alloys, that is, by employing the recording pyrometer 
(Proceedings 1893, pages 132 to 134), for obtaining a 
complete series of curves, which indicate what takes place 
during the cooling and solidification of a large number of 
alloys composed of copper and zinc in varying propor- 
tions. As in the copper-tin series, some of these curves | 
have been so anon in Fig. 3 that the point at which 
each curve intersects the horizontal “‘ composition ” line | 
P P marks the percentage of copper in the alloy repre- | 
sented by the curve. It is unnecessary to remind readers | 
of these reports how seldom it happens that an alloy 
solidifies sharply or at one temperature, as water does. 
In alloys there are generally at ae two freezing points. 





| 





|diminution in t ) 
The work on the alloys —_ sed of copper | commercial alloys, which contain 0.15 per cent. of tin | point curves and of the eutectic alloys is necessary. 


| cooling reveals large crystalline planes, may be annealed 


increased by working; and annealing these alloys is | 
effective at lower temperatures than has hitherto been 
supposed ; annealing may, in fact, begin at so low a tem- 
perature as 430 deg. Cent. or 800 deg. Fahr., and is very 
efficacious at 500 deg. Cent. or 900 deg. Fahr. Heating | 
brasses to 900 deg. Cent. or 1650 deg. Fahr. causes a rapid | 
he extensibility of the alloy ; and in the | 
and 0.2 per cent. of lead, this effect, which is technically 
known as “ burning,” is produced at a temperature below 
800 deg. Cent. or 1450 deg. Fahr. 
With reference to the effect of annealing at low tem- | 


It has been | peratures, it may be pointed out incidentally that M. | distance. 


Osmond} and myself have recently shown that gold 
alloyed with antimony, and forming a mass which on 


at so low a temperature as 250 deg. Cent. or 480 deg. 
Fahr. The bon is that the original structure entirely | 
disappears, and the mass becomes minutely granular, no 
traces remaining of the large crystalline planes ; the effect 
may be compared with that of annealing cast steel at 
about 800 deg. Cent. or 1450 deg. Fahr. 

If attention be limited to the copper-zine alloys which 
admit of industrial application—namely, such as range 
from copper alloyed with a minute proportion of zinc to | 
copper alloyed with 50 per cent. of zinc—it will be found 
that the limit of elasticity, the resistance to penetration, | 
and the hardness, increase continuously with the propor: | 
tion of zinc. The extensibility also creases with the 
percentage of zinc, and attains its maximum in the 





‘alloy containing 30 per cent. of zinc, and then de- 


creases rapidly. The compressibility and the reduction | 





* Heycock and Neville, Proceedings of the Royal 


Society, 1896, vol. Ix., page 160, 


+ Bulletin de la Société d’Encouragement, 1896, | 


As a molten alloy cools, the different stages of soliditica- | pages 180 to 234. 
tion are clearly indicated by changes in the direction of 


t Ibid., 1896, pages 1136 to 1152. | 


copper-zine series of alloys, and his curves are plotted in 
Fig. 4. These curves have been arranged under the 
freezing-point curve of the copper-zine series in this dia- 
gram, in which the horizontal distances or abscisse are 
percentages of copper or of zinc. It will be evident that 
the entire series of curves are closely related. In order 
to make this clear, a brief explanation of the freezing- 


Eutectic Alloys.—In the curves which represent the 
cooling and solidification of most alloys, there are usually 
several points at which the direction of the curve changes, 
sometimes becoming approximately horizontal for a short 
The first or uP rmost of these halts or breaks 

i 


usually represents the falling out of a more or less pure 


/metal, or of some compound of the metal, from the 


cooling alloy. A second, and sometimes a third, break 


| will be found on most of these curves; and these breaks 


indicate the solidification of a eutectic alloy, that is, a 
fusible metallic ‘‘ mother liquor ” or bath, which solidifies 
at a definite temperature. In_ the copper-zinc series 
there are several of these eutectic alloys ; and the initial 
freezing points lying on the line ABC D EF in Fig. 3 
represent the solidification of copper, of zinc, and of cer- 
tain compounds of copper and zinc. In the industrial 
brasses, which never contain more than 45 per cent. of 
zinc, only three of the freezing points need now be referred 
to; but the scientific interest of the rest will be considered 
later on. Reference to a particular instance will serve to 
make clear the meaning of the curves. : 

If in the freezing - point curves, Fig. 4, representing 
the copper-zinc alloys, a vertical line be drawn, say from 
the point which marks 71 per cent. of copper, it will be 


seen that it encounters two freezing points—one at 952 


deg. Cent. or 1746 deg. Fahr., and a lower one at 89% 
deg. Cent. or 1645 deg. Fahr. This means that the cool- 
ing curve obtained by the autographic recorder for the 


* Treatise on Brasses, Bronzes, and other Alloys ; New 
York, 1893, page 366. 
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alloy containing 71 per cent. of copper had two points of 
solidification ; and by the aid of a method, which is fully 
described in page 14, is is possible to determine what 
constituents of the alloy fell out of the solution at each of 
these two points. In this particular case they proved to 
represent respectively copper and the eutectic alloy of 
copper, with the compound Cu Zn of copper and zinc ; 
that is to say, this alloy is the most fusible that copper can 
form with Cu Zn, and it contains about 63 per cent. of 
copper. It will be understood that in Fig. 4, which 
—— all the cooling curves of the copper-zinc series, 
the points marked are those which in any given allo 
were actually found in the autographic record of its cool- 
ing. Thus in the alloy containing 68.6 per cent. of 
copper three distinct freezing points were detected ; 
whereas in the alloy containing 62.6 per cent. the two 
upper points are blended into a single point occur- 
ring at 892 deg. Cent. or 1638 deg. Fahr., while the 
lower point at 450 Cent. or 842 deg. Fahr. still re- 
mains. It will be evident, therefore, that a curve drawn 
through a single freezing point for each alloy of a series 
cannot be claimed as complete. Such a curve is far from 
representing what actually happens during the solidifica- 
tion of the alloys of a given series, because comparatively 
few alloys become solid at a single point, while many 
have three points of solidification, and some have four 
or even five. 

Guthrie* introduced the designation “eutectic” alloy 
to denote the most fusible alloy cf two or more metals, 
comparing it to the mother liquor of a salt. solution, 
which remains fluid after the bulk of the salt has crystal- 
lised out. The recording pyrometer shows that as regards 





alloys the case is really far more complicated. Many 


ing curve, at which the metal in excess begins to crystal- 
lise, is the point which has usually been termed the 
‘‘melting” or ‘‘freezing” point; and difficulty has naturally 
been experienced in deciding what part of the long range 
of temperature, during which solidification takes place, 
should be called the true melting or freezing point of the 
alloy. In the previous reports, alloys with more than one 
freezing point eos been referred to. 'The temperature at 
which one constituent begins to crystallise out was called the 
higher freezing point ; and the temperature at which the 
eutectic alloy solidifies was called the lower freezing point. 
It may appear at first sight as though these points must 
be merely the beginning and ending of one continuous 

rocess of solidification. Even if this were so, it would 

: well to indicate both the beginning and the ending of 
the solidification of an alloy, and not merely a sort of 
rough mean ; but as, in the majority of cooling curves, 
the initial and eutectic freezing points are indicated by 
separate and distinct evolutions of heat, they may 
rightly claim to be separate and not merely stages in 
pee operation. That this must be so may be deduced 
from any freezing-point curve; for it can easily be 
shown that, for any particular alloy, the greater part 
of the metal which is in excess crystallises in a short range 
of temperature below the initial freezing point. Thus, to 
take a simple instance from the lead-tin series of alloys, 
Fig. 5, the alloy which contains 90 per cent. of lead begins 
to freeze at 290 deg. Cent. or 554 deg. Fahr., and has a 
eutectic alloy at 170 deg. Cent. or 338 deg. Fahr. The 
eutectic alloy, comprising one-fourth of the whole mass, 
freezes entirely at 170 deg. Cent. ; and of the remainder, 
which is pure lead, two-thirds freeze in the 25 deg. Cent. 
(or 45 deg. Fahr.) which intervene between 290 deg. and 
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alloys consist, when fluid, of more than one solution ; and 
each of the several solutions leaves, on cooling, a solid 
deposit and a fluid mother liquor. These mother liquors, 
however, do not usually unite with one another; and a 
complicated set of conditions is established, when the 
temperature has fallen sufficiently low for the whole 
mass to become solid. Each of these metallic mother 
liquors is a eutectic alloy, and may be included in the 
definition of eutexia actually given by Guthrie, although 
he does not appear to have been aware that there 
might be more than one eutectic in a single series 
of alloys. A ‘‘series” is here taken to mean all 
the possible unions which can be effected between 
two metals. Some alloys, such as those upon which 
Guthrie worked—the lead-tin, for instance—are of a 
simple character, and when fluid have only one eutectic 
alloy, that is, the deposits fall out from a single mother 
liquor, All the alloys which are used for the sake of their 
strength appear to be highly complicated. Thus in the 
alloys of copper and zine there at least four eutectic 
alloys, and in the copper-tin series there are at least six. 

It has been shown by Guthrie and others that the com- 
position of eutectic alloys does not in general correspond 
with simple atomic proportions of the component metals; 
and, indeed, there are theoretical reasons for supposing 
that a eutectic alloy cannot ibly be a chemical com- 
pound. The higher point on the freezing-point curve, that 
at which the excess of either metal begins to solidify, indi- 
cates the solubility of one metal inthe other, since it occurs 
at the temperature at which the solution is exactly satu- 
rated. Thus the freezing-point curve A B sloping down 
from the lead end of the lead-tin series in Fig. 5 indi- 
cates the solubility of lead in tin; while the curve C B 
sloping down from the tin end indicates the solubility of 
tin in lead. Where these curves meet at B, it will be 
obvious that both lead and tin will be deposited simul- 
taneously by further cooling, and that the composition of 
the residual fluid alloy will remained unchanged. Thus 
the whole of this residual alloy solidifies at a single tem- 
perature, 180 deg. Cent., or 356 deg. Fahr., and the lead 
and tin crystallise out side by side. There is therefore 
much _Treason for believing that when solidified the 
eutectic alloy indicated by the line a c is merely an inti- 
mate mixture of the component metals. 

Melting or Freezing Point.—The upper point on a cool- 





* ** Philosophical Magazine,” vol. xvir., 1884, page 462. 


265 deg., leaving only one-third to crystallise out during 
the remaining 95 deg. Cent. (or 171 deg. Fahr.) of fall. It 
is therefore justifiable (1) to say that these alloys have 
two true freezing points ; and (2) to adopt the eutectic 
freezing temperature and the commencement of the upper 
freezing range as the two significant points to record ; 
while (3) for industrial purposes, such as the casting of 
alloys, it might be well also to indicate either the tem- 
perature at which the mass appears to solidify, or that at 
which any particular fraction, say one-quarter of the alloy, 
has solidified. The eutectic alloy contains a considerable 
roportion of each metal; and therefore the eutectic 
Recdnapeint line a c, which passes through the freezing 
point B of the eutectic alloy of the series, extends both 
right and left of this point. 
he fact that the lead-tin series has more than one 
freezing point is of industrial importance, for on it 
depends the facility with which an artificer can ‘‘ wipe 
a joint” with plumber’s solder. The latter contains 66 
per cent. of lead, and its pasty condition when used is 
due to the fact that it has two widely separated points 
of solidification, the alloy consisting of granules of solid 
lead in a fluid mother liquor. 

Mechanical Properties of the Brasses, considered in 
Relation to their Freezing- Point Curve. —Fig. 4.— 
With the above prefatory remarks it is possible to 
trace the relation between the freezing-point curve of 
the brasses, and the curves which represent their me- 
chanical properties of tenacity and extensibility. In 
Fig. 4 the abscisse show the percentages of copper 
and of zinc for all the curves. The ordinates represent 
temperature for the freezing-point curves, and tenacity 
and extensibility for the remaining curves. It will be 
evident at a glance that all these curves are directly and 
closely related to one another. The fact that a complete 
freezing-point curve does not consist merely of a curve 
drawn through a single freezing point in each alloy of the 
series has already been referred to ; and it has been ex- 
plained that many of the alloys have more than one freez- 
ing point. Hence the curve is one having horizontal 
branches, b, c, d, and e, which represents eutectic 
alloys. The main curve line A B C D E F repre- 


sents the initial freezing points of the several alloys 
in the series. Looking at the curves which repre- 
sent the mechanical properties of the brasses, it is seen 
that on adding zinc tocopper these properties change 





somewhat abruptly before the alloy containing 50 per 


cent. of zinc is reached ; and further that tenacity and 
extensibility both fall to a very low point when 50 per - 
cent. of zine is exceeded. The explanation of the relation 
between the freezing-point curve and the curves repre- 
senting the mechanical properties requires a knowledge 
of the true significance of the points on the former curve ; 
and this is afforded by chemical analysis of the portion 
of the alloy which solidifies at each point. It is first 
necessary to separate from each alloy in the series its own 
particular eutectic alloy; and this separation may 

readily effected by squeezing away the fluid portions in 
a press, as shown in Fig. 6. The alloy under exami- 
nation is placed in the steel cylinder C, which is fitted 
with two loose steel plungers P P, each about 3 in. 
in diameter. The whole is placed between the jaws of a 
hydraulic press, and a pressure of about half a ton per 







Fig.6. Squeerer. 
Half full svxe. 
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square inch is maintained on the ends of the plungers. The 
cylinder C is then slowly heated, the temperature at any 
moment being measu by the thermo-couple T, which 
is — in a hole drilled in the cylinder. At a certain 
definite temperature part of the alloy will liquefy, and can 
be squeezed out between the plungers and the wall of the 
cylinder. The temperature is noted at which the alloy 
is sufficiently liquid to be extruded. The heat is then 
raised, and a further portion of the alloy can sometimes 
be separated. Finally a comparatively infusible residue 
is left. These several portions are then analysed. 
In some cases it is found to be desirable to subject 
the extruded portions to a second treatment in the 
compressing cylinder. The results of the analyses 
in the case of the brasses are given in the appendix. 
They prove that all the points on the line A B, Fig. 4, 
represent the solidification of metallic copper which is 
approximately free from zinc. The subsidiary points at 
bB on the other hand prove to represent true eutectic 
alloys ae about 63 per cent. of copper, in which 
the two metals do not appear to be related in any simple 
atomic proportions. The points between B and C repre- 
sent the solidification of the compounds Cu Zn and 
Cu Zn, ; and the existence of the latter as a true com- 
pound has already been established by Laurie* on electro- 
chemical grounds. Both these compounds are found to 
be very brittle; and all the copper-zine alloys in which 
either of these compounds forms the main constituent 
are also very brittle. The eutectic alloys of which the 
freezing points lie on the line b B probably consist, when 
solidified, of an intimate mixture of copper with Cu Zn ; 
while that part of the line B C which is immediately 
to the right of B represents the solidification both of 
the compound Cu Zn and of the eutectic, the pre- 
sence of the latter being masked by the downward 
trend of the line B C. The explanation of this is 
as follows: if the line B C were to turn upwards 
from B, as it would do in the alloys of certain other 
metals—the copper-antimony series, for instance—then 
the line ) B would be continued horizontally to the 
right of B. It is not found here to continue in this way, 
because the compound Cu Zn is soluble in one or more of 
the lower eutectics rich in zine, which increase in import- 
ance to the right of B as the proportion of zinc is increased. 
Near the point B the alloys have one main freezing point, 
and are almost free from eutectic alloys. The dominant 
fact disclosed by these curves is that the maximum 
strength in the series of cast brasses occurs in the alloy 
containing 60 per cent. of copper ; and it will be observed 
that this alloy has practically only one freezing point, 
namely, at B. Further additions of zinc catise a rapid 
diminution of tensile strength and extensibility ; and the 
explanation would seem to be that in these alloys the 
compound Cu Zn is unaccompanied by free copper. 

Tt will also be seen in Fig. 4 that in this series the 
apex of the curve representing extensibility coincides 
with the first appearance of the upper eutectic b, which 
falls out from the alloy that contains 71 per cent. of 
copper. This eutectic, as already stated, probably con- 
sists of a mixture of copper with the compound Cu Zn. 
The mixture of these soft and hard substances produces 
great strength, as is evident from the fact that the 
strongest alloy of the series consists almost entirely of 
this eutectic ; but the crag of the eutectic naturally 
diminishes the extensibility of a mass which contains 
more than a small amount of it. Thurston’s tensile tests 
in Fig. 4 were made on cast brasses; Charpy’s test 
pieces were completely annealed ; and the experiments 
made for this report were on worked rods. . It is note- 
worthy that both the annealing and the working of cast 
brass materially increase its strength; and this fact is of 
industrial importance, as it suggests that for certain pur- 
poses a brass containing nearly 50 per cent. of the cheaper 
metal, zinc, may by suitable treatment be endued with pro- 

rties which render it as useful as one richer in copper ; 
its extensibility, however, would be small. Although 
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brass containing from 60 to 70 per cent. of zinc is ex- 
tremely weak, further additions of zinc are accompanied 
by a partial return of strength, which appears to be in 
some way connected with the presence of free zinc ; and 
the eutectics c and d and e are formed by compounds 
which appear to be less brittle than the compounds Cu Zn 
and Cu Zn, which are so hurtful in the alloys containing 
less zinc. Each apex of acurve representing mechanical 
properties seems to be in some way connected with a point 
on the freezing-point curve where the points of solidifica- 
tion tend to unite, as at BC D. In the copper-zinc series 
the connection is complicated by the simultaneous pre- 
sence of more than one eutectic ; but in the lead-tin series 
shown in Fig. 5 the maximum strength is possessed by 
the eutectic alloy of the series, and in the lead-tin series 
there is only one such alloy. In the copper-zinc series 
this connection between a maximum strength and the 
union of the constituents of a given alloy in a single point, 
though generally clear, is sometimes masked by the wide 
range through which the eutectics extend ; but where the 
eutectics die away, as at b, c, d,¢, it is remarkable that 
there are corresponding falls in the tenacity curve. 
(To be continued.) 


THE ULTIMATE PURIFICATION OF 
SEWAGE.* 
By Grorce Tuupicuum, F.C.S. 
(Concluded from page 192.) 

VALUABLE as the results of these experiments are, they 
still left unsettled the question of purification on a practi- 
cal scale. The quantity of sewage that could be treated 
with continuous success apparently did not exceed 60,000 
gallons per acre per day, a quantity so small as to be quite 
useless for large towns. The sewage of the metropolis, 
for instance, would at this rate require about 3300 acres of 
filters constantly in work, without making any allowance 
for storm, breakdown, or even ordinary repairs. It was 
at this point that the Main Drainage Committee of the 
London County Council took up the question, with a view 
to ascertaining whether work on the biological lines 
already established could not be so extended as to have 
a really practical as well as a theoretical value. An 
account of these experiments is given in the chemist’s 
report, dated September 26, 1895, and also in a paper read 
by the chemist, Mr. Dibdin, before the Society oc remical 
Industry in November of the same year. Under these 
circumstances it is needless to ne in detail the infor- 
mation that is already so attainable and so widely spread ; 
but a short summary cannot but —_ highly useful, 
especially as the filter-bed has been kept at work during 
the whole of the past summer, and is still performing its 
duty most satisfactorily. 

Of the preliminary experiments but little need be said. 
They were chiefly directed towards the gaining of infor- 
mation regarding the best material to be employed, and 
although in this sense extremely valuable, have little 
bearing upon the questions considered in this paper. It 
was found that coke breeze formed a very efficient 
material, having regard to results obtained and to original 
cost. Accordingly, a filter, covering one acre in extent, 
was prepared, the coke breeze being laid en it toa depth 
of 3 ft. with 3 in. of pebbles on the top. The bed 
was drained with perforated pipes, arranged _herring- 
bone fashion, meeting in a common trunk for discharge, 
the main drain passing along one entire side of the bed, 
which was triangular in shape. In the first instance the 
operations of filling and emptying were repeated at as 
frequent intervals as peiec sm no heed being given to 
aération or to the necessity for giving the organisms 
sufficient time to deal with the matter supplied to them. 
The quantity of effluent that could be passed through 
rapidly decreased, falling from one million gallons daily 
to a quarter of thatamount. The filtrates were all utrid. 
and the filter-bed itself was clogged and stinking. Under 
these conditions the bed became absolutely useless by the 
end of the twelfth week of continuous working. The 
modus operandi was then entirely changed. For three 
and a half months the bed was allowed tostand idle, until 
it had quite recovered. Effluent was then passed on to it 
once daily for a week, then twice daily, and finally one 
and one-sixth million gallons were passed through on each 
of six days in the week, making an average for the whole 
week of one million gailons per acre per day. 

The method of working the filter is as follows: It is 
filled with effluent ; allowed to stand full for two hours; 
and is then emptied, the cycle occupying about seven 
hours. This filling, standing full, and emptying is con- 
stantly repeated during six days, when the work is stopped 
for 24 hours. Whether this latter rest period is required 
is perhaps doubtful ; a shorter time might answer equally 
well, but regarding this there are no data. The quantity 
of effluent that can be treated in this way amounts to one 
million gallons per diem, the average purification effected 
during the past summer and autumn being between 80 and 
$4 per cent. estimated by the reduction in the quantity of 
oxygen absorbed in four hours from permanganate, and 
75-80 per cent. if calculated on the reduction in albuminoid 
ammonia. The whole quantity of effluent that has been 
passed through the filter amounts to — of 500 
million gallons; the suspended matters that have been 
entirely removed total 230 tons, equal to 2300 tons of ordi- 
nary sludge of 90 per cent. moisture. Of this about 110 
tons were organic matter, which has been oxidised and 
got rid of. "The oxidation effected upon the oxidisable 
organic matter in solution is equal to that which would 
have been performed by 1000 tons of good commercial 
manganate of soda, containing 30-33 per cent. of actual 
manganate. The sand that has been passed on with the 
crude effluent amounts to about 40 tons, which would, 
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if spread evenly over the surface of the filter, cover it toa 
depth of a quarter of an inch. It has, however, all been 
washed into the body of the filter, thereby removing any 
fear of choking arising from this cause. The whole mass 
of the filter remains perfectly sweet and free from 
putrescent organic matter, having an odour resembling 
that of fresh garden mould. No renewal of the filtering 
material has been found necessary, the only attention 
that has been paid to the filter-bed being the occasional 
levelling of portions of the surface with a rake, in places 
where a slight subsidence had occurred or where a _wash- 
hole had been formed by the inpouring crude effluent. 
The life of the filter, in fact, appears to be practically 
without limit, provided always thot the balance between 
aération and food supply to the organisms be preserved. 
Should this ouniiien ts » disturbed, experience has shown 
thrt recovery is only a matter of time, the mass of the 
filter possessing a power of perfect recuperation, without 
any aid or renewal, rest only being required. 

The depth—three feet—of the existing filter-bed at 
Barking Outfall Works must not be taken as a necessary 
factor in its efficiency. It is becoming evident that the 
cubical capacity and not the superficial area of a filter 
should be considered in determining its powers. Thus, 
instead of saying that one acre of filter, three feet deep, 
is capable of purifying one million gallons of sewage 
effluent per diem, it would be more correct to say that this 
work is accomplished by 4840 cubic yards of breeze, pro- 

rly furnished with the necessary organisms. The author 

lieves that the limit of depth with which success can be 
attained depends only upon the necessity for aération 
during a certain length of time. It is quite evident that 
in this process of bacteriolysis of sewage effluent no part 
is played by a surface slime, but the work is accomplished 
throughout the body of the filter. The enormous import- 
ance of this fact is patent to all, since if it be possible to 
work with half the area by doubling the thickness of filter- 
ing material, the initial cost of preparing the filter would 
be greatly reduced. Granting that in either case the oxi- 
dation of organic matters is effected by the agency of 
micro-organisms, the question arises, which is the better 
method of application—irrigation farm or artificial filter ? 
The author submits that the work recently done at 
Barking, supported by the conclusions arrived at by the 
Massachusetts experiments, clearly pronounces in favour 
of the newer method. When a biological filter is employed, 
the whole of the conditions necessary for the ultimate 
purification of sewage effluent are completely under con- 
trol, being independent of the seasons and of all extraneous 
influences. The sewage itself supplies the organisms 
whereby the oxidation is effected, and all that need be 
done is to supply them with the surroundings necessary 
for their proper development and increase. These re- 
quirements, as already shown, are of the simplest, consist- 
ing merely in alternate supplies of food and air, with an 
occasional but not too prolonged rest. If by mismanage- 
ment or accident the working power of the filter is 
impaired, recovery is easy and certain. Neither wet nor 
dry, warm nor cold weather will affect the result, and a 
filter can be built on low lying or marshy land, upon 
which the establishment of a sewage farm would be prac- 
tically impossible. 

If the conditions obtaining in an irrigation farm be now 
considered, it will be found that they differ entirely from 
those of the artificial filter. The power of control is 
wanting. If the land be sufficiently porous and well 
drained to prevent its becoming water-logged and to per- 
mit of the free passage of the effluent during wet seasons, 
it will not retain the effluent for a sufficient time during 
dry periods to admit of the work of purification being 
completed ; whilst if it be sufficiently retentive to effect 
this, it will be useless during heavy rains. The time of 
contact, instead of being just sufficiently long to cause the 
oxidation to take place to any required degree, whilst 
avoiding killing the micro-organisms through want of air, 
must of necessity vary, and the quality of the filtrate will 
vary accordingly. In seasons of severe frost the crude 
effluent will simply run over the surface of the ground 
and escape practically unchanged ; and the first action of 
a thaw, especially if accompanied, as is so frequently the 
case, by rain, serves to accentuate the evil. “this is very 
well known to all who follow the varying quality of the 
water of the river Thames. The area required for filtra- 
tion by irrigation is also very large as compared with that 
needed for artificial bacteriolysis. The Rivers Pollution 
Commissioners recommend not less than one acre for each 
150 of the population ; a figure which, if worked out for 
the Metropolis, gives a sewage farm of some 40,000 acres 
in extent, or over 60 square miles. 

Further, whilst no nuisance is ever created by the arti- 
ficial method, the author has never known an irrigation 
farm which did not in some parts and at some time or 
another fail in this particular. That the possibility or 
even probability of nuisance was fully appreciated by the 
Rivers Pollution Commissioners is shown by the first of the 
‘points to be attended to,” on e 15 of their first re- 
»ort—‘*The irrigated fields dna » at least one mile 

rom the town, and, if possible, in the direction of North 
or East.” This points plainly to the desirability of keep- 
ing the farm at a safe distance to leeward, the prevailing 
winds in this country being south and west. 

But the final and chief objection to the irrigation 
method of sewage disposal lies in the fact that the sew 
must be delivered on to the land quite irrespective of the 
requirements of the latter, and without regard to seasons 
and to the condition of crops. It is this which is the main 
cause of the nuisance which, as already stated, obtains at 
some time or another on practically all sewage farms. It 
cannot be denied that during certain seasons of the year, 
at particular stages of the growth of a crop, water may be 
supplied by broad irrigation with the utmost advantage ; 
and more especially if the water contains some fertilising 
properties ; and this is certainly what is rendered possible 





by the adoption of the system of biological filtration. 
During droughts, and whenever the state of the crop re- 
quires it, the filtrate can be distributed on land, assisting 
growth both as water and as a manure, for it still contains 
nitrates and a proportion of organic matter. The latter, 
however, is in such a condition that nuisance is impossible, 
and not even a sentimental objection can be taken to its 
use ; and the possibility of the spread of disease or of 
parasitic entozoa—a possibility which, in the opinion of 
the late Dr. Letheby and Dr. Cobbold, is a very real one— 
is entirely removed. On the other hand, when the soil is 
already sufficiently moist, and the growing crops require 
neither water nor stimulation, the filtrate can be pass 
direct into the nearest stream, however small, without any 
fear of evil effects. These considerations lead to the 
opinion that, where facilities for irrigation already exist, 
a combination of the two systems would be of the utmost 
benefit ; care being always taken to look to the filter, and 
not to the farm, as the means whereby the sewage is to be 
purified, whilst taking full advantage of the possibility 
of using the filtrate when circumstances allowed or re- 
quired it. 

The author would again refer to the attitude of the 
Local Government Board towards local authorities seeking 
power to borrow money for the purposes of sewage dis- 
posal works. Judging from recent cases, in which the 
authorities concerned have been definitely informed that 
the inclusion in their scheme of land filtration isa sine qué 
non to the granting of permission, no other attitude is 
likely to be adopted, antl | the force of opinion amongst 
experts in sewage treatment actually compels a change. 
This action of the Local Government officials is certainly 
very extraordinary. That filtration by biological means 
produces an excellent and controllable result admits of 
easy proof. At the Barking outfall a million gallons per 
diem of an inferior effluent are successfully treated, and 
have been for some time, throughout all the changes of 
season incidental to this climate, including an exceptional 
frost such as that of February, 1895. 

At Wolverhampton a filter, made of coal but worked on 
similar lines, deals with sewage effluent at the rate of a 
million gallons per acre per day, and produces an admir- 
able result. At Sutton, Surrey, the farm is practically 
neglected, and the work is done by filters of various 
materials, but worked with due regard to biological condi- 
tions, the effluent being in all respects satisfactory. At 
Aylesbury, where just recently permission to borrow 
money for sewage disposal purposes was refused, unless 
the acquisition of land forirrigation purposes was included 
in the scheme, the authorities have for some time been 
carrying out experiments on biological filtration, and with 
every success. At Exeter the final purification of a por- 
tion of the sewage is satisfactorily accomplished by means 
of a coke-breeze filter. The continuance of the work at 
Barking during the present year is in a large measure due 
to the belief in webanseneed quarters that an opportu- 
nity of inspection and study would probably assist the 
towns in the valley of the Thames to comply easily with 
the demands made upon them by the Conservancy ; and 
the chemist to that nay has reported favourably upon 
the results obtained. On the sty hand, the fact that 
local authorities appear to dread the large expenditure 
that must attend the establishment of an irrigation farm, 
and to be fully alive to the t probability of failure 
when established, should surely have some weight with 
the advisers of the Local Government Board, whose atti- 
tude at present is simply one of obstruction to progress in 
sanitary science. 

No tables of analytical results are given in this paper, 
since these have been, or will be, all published in official 
documents, and are therefore freely accessible. The con- 
clusions arrived at, however, are not in any case derived 
from speculative calculations, but are the result of actual 
experimental work, carried out over a series of years, and 
finally confirmed by continuous working on a practical 
scale. The experiments are still incomplete, in that so far 
only sewage effluent, from which the greater part of the 
suspended solids had been previously removed by precipi- 
tation, has been dealt with. The possibility, however, of 
similarly dealing with crude sewage, without any previous 
clarification, is now being inquired into on an equally 
large scale, and with every hope of a successful issue. 
Light is also being thrown on the whole question of bio- 
logical filtration by various smaller investigations which, 
until published in official returns, the author is by his 
position precluded from detailing. 








BLAst-FURNACES IN THE UNITED StatTes.—The number 
of furnaces in blast in the United States at the commence- 
ment of January this year was 154, as compared with 191 
at the commencement of July, 241 at the commencement 
of January, 1896, 185 at the commencement of July, 1895, 
and 182 at the commencement of Jannary, 1895. The 
weekly productive capacity of the furnaces in blast at 
these respective periods was as follows: January, 1897, 
159,720 tons; July, 1896, 180,532 tons; January, 1896, 
207,481 tons; July, 1895, 171,194 tons; and January, 
1895, 168,414 tons. The unsettlement of business occa- 
sioned by the recent presidential election considerably 
reduced the — of American pig. At the com- 
mencement of May, 1896, the weekly productive capacity 
of the furnaces in blast was 189,398 tons; at the com- 
mencement of June, 182,230 tons ; at the commencement 
of July, 180,532 tons; at the commencement of August, 
157,078 tons; at the commencement of September, 
129,500 tons; and at the commencement of October, 
112,782 tons. Since then, however, business has been 
reviving, the weekly production at the commencement of 
November having rallied to 124,077 tons ; at the com- 
mencement of December to 142,278 tons; and at the 
commencement of January, 1897, to 159,720 tons, as 
already indicated, 





Bri vn a 


ata 














NAAN 


L 
% 
# 














x 
5 
: 
x 
4 
; 
a 
| 
is 
= 
4 














Fes. 12, 1897. ] ENGINEERING. 225 
indicates the base, which may be of porcelain, slate, wood, or F. G. Johannesburg, South African 
similar material ; C the movable contact pieces or contact plugs | Republi es 8 


‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComrILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are conmunicated from abroad, the Names, &c., 
of the Communicators are given in italics, 

— of Specifications may be obtained at the Patent O, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform "pee of 8d. 

The date of the advertisement of the tance of a yp 
| emery ene is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Be vas of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


Dob 





ELECTRICAL APPARATUS. 


25,002. R. Heathfield and W. S. Rawson, London. 
Electrolytical Apparatus. [4 Figs.] December 31, 1895. 
—This invention relates more especially to improvements in the 
material, the construction, and arrangement of a rotating deposit- 
ing barrel operating as described in Specification No. 5537 of 1894. 
In order to avoid too frequent renewals of the parts of the barrel 
such as the staves, which, when of wood, are acted upon by an 
alkaline solution of zinc such as zincate of potash, they are now 
made of Portland cement moulded to the necessary form and 
strengthened where necessary by iron. The stave A consisting of 
cement is strengthened by an iron framing B consisting of two 
parallel bars B and cross bars C near each end, all partly sunk into 
the cement. Bolts are passed between the cross bars C for fixing 
the stave to the ends of the barrel. The conducting bars are tubes 
D partly open so that they are filled with, as well as sunk in, the 
cement, presenting only a small part of their surface internally to 
the barrel. The openings in the staves are moulded in the form of 
slots E covered on the outside by wire gauze F, each slot being 
formed with one side abrupt and the other sloping, so that as the 
barrel revolves in the direction of the arrow, the articles which 
are being galvanised roll clear of the gauze. The conducting 
tubes D have their ends flattened and soldered to metal sockets 
G which are moulded into the cement and covered with a rubber 
sleeve H. The end of the insulated wire I leading to the com- 
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mutator is provided with a plug J and rubber sleeve K which can 
be rolled over the sleeve H, making a water-tight joint. Fig. 4 is 
a diagram showing the devices and connections for automatically 
closing the circuit when a barrel is lowered into position, and for 
automatically opening the circuit through the barrel when a short 
circuit occurs within it. One terminal d of the dynamo is con- 
nected to one end of the coil of an electro-magnet e, to two mer- 
cury cups m, m2 and to one end b of the barrel. The other ter- 
minal 41 is connected, it may be through external apparatus indi- 
dicated by w, to the other end b! of the barrel, to other two mer- 
cury cups m1 and m3, and to the other end of the coil of e. A 
lever / having on its one arm a conducting fork arranged to dip 
into the cups m, m2, and on its other arm an armature a pre- 
sented to the magnet ¢ is held in the position shown while the cur- 
rent passes through the barrel in the normal way, the magnet in 
that case being sufficiently excited to hold down the armature a. 
But should short-circuiting occur within the barrel, then the 
magnet has not sufficient power to hold @ down, and thereupon 
the fork of J drops into the mercury cupsm, m2, externally short- 
creniting the current, and virtually opening the circuit through 
be barrel, When the barrel is not in position the fork of the 
ee erl is in the mercury cupsml, m closing the external circuit ; 
ae — a barrel is put in working position, its weight acting on 
pened ever Ul raises the fork, thus opening the external circuit and 
1896)" the circuit through the barrel. (Accepted December 31, 


18,892. C. J. Hall and H. J. Fuller, Leeds. Switch 
~The®, or Electric Circuits. (8 Figs.| August 26, 1896. 
Pc, rr ipeer ea has for its object to provide a switch fuse or 
lei 5 . cut-out for electric currents which combines the fol- 

& desiderata: complete protection against accidental con- 





tt {aeiliy ot inspection without the need of interrupting the 
pu c Pr gp easy removal of the fusible conductor for the 
fall in th exchange or renewal ; low cost of manufacture, espe- 
of y i e case of large fuses, A represents the handle, made 

Porcelain, ebonite, or other suitable insulating material; B 





which are cemented into the handle A ; D the fixed contact pieces 
or contact jaws secured to the base B, and adapted to receive the 
plugs C. In the right-hand portion of Fig. 1 the contact jaw is 
shown cemented directly to the base, while the left-hand portion 
of the same figure shows the jaw D cemented in a porcelain or 
ebonite holder E, which in turn is bolted or cemented to the base 
B. F represents cement; Ga tube surrounding the fusible con- 
ductor, and made of glass, mica, or other transparent insulating 
material. The fuse wire J passes through the tube G, through 
the plugs C, and is finally clamped at each end under a screw and 
washer H. K! is a protecting guard made of fibre, mica, ebonite. 
or other insulating material, and intended to be used for current 
= of about 200 volts and upwards. (Accepted December 
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MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,721, C. T. Crowden, Beeston, Notts. Tubular 
Joints. [8 Figs.) November 27, 1895.—This invention consists 
chiefly in making a tubular joint by direct hydraulic pressure or 
by the pressure produced by refrigerating a fluid within or around 
the joint ; also in a tubular structure having two or more joints, 
making more than one of these joints at one application of pres- 
sure; and, further, inthe making of joints by direct hydraulic 
— in tubular structures, utilising the tubes of such structure 
‘or conveying the pressure fluid to the joint or joints. Thefigures 
illustrate the 4 pene of the invention to the joints of cycle 
frames. A and B are parts of the mould intended to take the 
bottom stays ; these parts are intended to separate in a horizontal 
plane along ‘the line 3—3 of Fig. 1. Between their meeting faces 
are tubular cavities C to receive the two bottom stays. D is 
another portion of the mould having axial perforations D!, D2 
intended to receive the bottom tube aud down tube of the cycle 
frame respectively. Studs E? retain the parts D of the mould in 
proper relationship with the part A. Other bolts pass through holes 
B! in the part B and similar holes in the part A to keep the parts 
Aand B together. The part Dis divided along a vertical plane 
containing the axes of the perforations D1, D2 into two sections 
D3, D4, which, when the mould is in use, are retained together by 
bolts ed through holes Dé in the sections D8, D4 (Fig. 1). At 
D7, where the several sections of the mould meet, there is a cavity 
to receive the bottom bracket, barrel E of a safety bicycle. Within 
this cavity are dies F to support the barrel in the desired position. 
G isa tubular bolt inserted in the barrel E, with the ends of 
which it is caused to make a tight joint by means of packing rings 
H which rest against the ends of the bottom bracket barrel E. 
The bolt G is screw-threaded at G! to receive a pipe by which fluid 
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under pressure is admitted to its interior. G? is a packing ring at 
the bottom of the screwed cavity G! to makea tight joint between 
the hydraulic connections and the bolt. At the opposite end of 
the bolt is a nut G3 engaging with a screw-thi ed portion G4 
thereof, and acting to compress a king ring H! against a 
movable bush J, which later encircles the bolt, and in turn 
compresses the adjacent packing ring H against the end of 
the barrel, and draws all the other joints tight. G5 are per- 
forations which deliver the fluid from the hollow interior of 
the bolt G into the interior of the barrel E. By the pro- 
vision of the packing rings H, H! and means for com- 
pressing them between the bolt G and the barrel and be- 
tween the bush J and the barrel, none of the fluid delivered into 
the interior of the barrel can escape past the ends thereof, and 
therefore all of it is compelled to flow into the interior of the 
tubular portions of the frame received in the tubular perforations 
C, D1, D2, expanding them outwardly, the several members of the 
frame being drilled or otherwise perforated to allow a free circula- 
tion of the pressure fluid all through them, so that the tubes of 
the structure are used for conveying the pressure fluid to the joint 
or joints. The socket El (Fig. 2) in place in the perforation C, 
and connected to the barrel E, is provided (Fig. 3) with internal 
grooves or corrugations E2, some of them parallel with the length 
of the bottom stay K, which is to be engaged with the socket F!, 
and others annular and transverse to the length of that stay. The 
admission of fluid under pressure to the interior of the stay tube 
K causes those portions of it which are opposite the corrugations 
E? to expand thereinto in such a manner that the tube K and 
socket El become firmly engaged with each other as shown in 
Fig. 3, (Accepted December 31, 1896). 


. » Or 
igs.) October 22, 1896.— 
The improved machine contains slides working in grooves or 
guides with detachable dies or swages at their inner ends, so 
arranged as to compress the metal placed between them to the 
desired shape. A is the frame of the machine, — hollow 
and provided with an inlet a and an outlet a! for water, air, or 
other fluid which is circulated through the frame to keep the 
parts of the machine cool. B are slides arranged radially to slide 
in grooves formed by blocks C projecting from the vertical face 
of the frame A. The outer peripheries of the blocks are curved 
and together form a circular path upon which the rollers D that 
operate the slides move. Four slides B are shown arranged in 
the form of a cross for the pu of forging or shaping “‘ star” 
drills. The inner ends of the slides are formed to give the re- 
quired shape to the work being operated upon, or they are fitted 
with dies or swages for that pu . The outer ends of the slides 
project slightly beyond the circular periphery of the blocks C, 
and they are made with a slight curvature to act as cams. The 
rollers D that actuate the slides work in an annular space E between 
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the inner surface f of a very ne ring or driving pulley F and 
the outer circular periphery of the blocks C. The rollers are kept 
at the proper relative distances apart by being mounted in a 
frame formed by a pair of rings G, G connected by distance pins 
or studs G1 at suitable intervals. The axles of the rollers turn 
freely in bearings formed in the rings or ring framing. The 
driving pulley F is kept in — by the ring frame, which in 
turn is retained in position by a plate H bolted to the blocks C. 
The said plate is formed with an annular groove H! on its inner 
face, which groove embraces a circular rib C! formed on the face 
of the blocks C, and thereby keeps the PS in its proper posi- 
tion. The machine is actuated by a belt F! passing around and 
rotating the driving pulley F, which in turn imparts motion to 
the rollers D and causes them to roll over the projecting ends of 
the slides, thus forcing the slides inwardly into or upon the metal 
placed in the space between their converging ends. The spacin 

of the rollers is such that all of the slidesare moved inward simul- 
taneously. By forming the outer ends of the slides with a cam- 
like curvature as shown, the movement of the slides is made 
1900} gradual and great power is insured. (Accepted December 31, 


23,487. F. G. Myers, Johannesburg, South African 
Republic. Machines for For and sherpenin 
Rock Drills. (2 Figs.) October 22, 1896.—A is the frame o 

the machine, X and Y are oscillatory levers furnished with .ong 
arms B, C, and pivoted on a common shaft D carried in suitable 
bearings in the frame. The ends of the said levers are shaped 
to form powerful jaws B!, B1, one on each side of the pivot shaft. 
The said jaws carry detachable dies or formers and cutters, or 
form of themselves dies or formers. The lever Y is made hollow, 
as shown, so that the arm B can pass through it. The lever Y 
embraces the pivot shaft D near its ends just inside the bearings 
of said shaft. The lever X embraces the pivot shaft at its centre. 
E, F are crankshafts journalled in bearings in the frame A and 
coupled by connecting-rods G, H with the lower ends of the lever 
arms B, C. The said shafts are geared together by toothed wheels 
J, J! preferably of different sizes, so that the shaft F may rotate 
much faster than the shaft E. The crank of the shaft E hasa 
longer throw than that of the shaft F, and hence the upper jaws 
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will oscillate through a greater distance and more slowly than the 
lower jaws, which will oscillate rapidly and through a less dis- 
tance. Facility is thus afforded for inserting the drills between 
the cutters. The shaft F is driven by means of a driving pulley 
from any suitable source of power. The jaws carry sets of dies 
K, K for shaping the flat faces of the drills, other sets of dies L, L 
for shaping and sizing the edges of the drills, and sets of detach- 
able cutters M, M for insuring the necessary bevel at the cutting 
edges of the drills. The dies K and L may be detachable or they 
may be formed by the jaws themselves. N, N are stationary 
rests for ———_> drills while they are being operated upon 
in the machine. e method of ration is as follows. e 
heated end of a bar of steel is pushed between the dies K, K, and 
is thereby flattened and formed of the desired taper . It is 
then inserted edge upwards between the dies L, L, which operate 
to size the drill or reduce it to the required width. It is finally 
ed between the cutters M, M, where it obtains the necessary 
vel forming the cutting edge. The drill is then ready for har- 
dening. (Accepted December 31, 1896). 


MILLING AND SEPARATING MACHINERY. 


26,501. R. Rectnhach, Magdeburg - Bucks’ Ger- 
+ Ball Mill. (2 Figs.) November 23, 1896,—The im- 

proved ball mill consists of a drum a@ with end walls al, and 
divided by a partition or two or more partitions b arranged at 
right angles to its axis. These partitions divide the drum into a 
corresponding number of compartments or chambers ¢, the 
number of which depends mainly upon the hardness of the 





material to be ground, and, secondarily, upon the desired size of 
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the ‘‘ grains” or particles of the product to be obtained. Each 
chamber is partly filled with balls or spherical castings of steel 
or other hard material. The end walls a! are provided with 
hollow pivots or trunnions, one of which d serves as an inlet and 
the other of which e serves as an outlet. The inlet pivot or 
trunnion turns in an ordinary bearing /, while the outlet pivot or 
trunnion rests upon rollers g. The drum receives motion through 
the belt pulleys 4, shaft i, and pinion k, which engages with an 
annular rack or toothed ring / secured to the drum. The grits to 
be crushed are supplied by means of a controllable feeding device 
of any suitable construction. The figures show a conveyor screw 
having an increasing pitch from one end to the other, for this 
purpose. The outlet is fitted internally with a cylindrical wide- 





meshed sieve m, the object of which is to keep the balls from 
dropping out of the drum, At the inner end of this sifting cylin- 
der is a cone 7”, the apex of which is turned outwards, The said 
cone serves to deflect the fine material which is carried up by 
the end wall and sieve, and which falls through the sieve into the 
hollow trunnion e from the top. The partitions b have a number 
of apertures or perforations p of any suitable shape, alternately 
at their periphery and at or near the centre, and through these 
apertures the material is enabled to pass from one chamber to the 
other. The size of these apertures is such that the balls will not 
pass through then. By the above means the material is com- 
pelied to travel through the mill in the direction indicated by the 
arrows in Fig. 1. (Accepted December 31, 1896.) 3 


SHIPS AND NAUTICAL APPLIANCES. 


10,247. C. M. Douglas, Berwick-on-Tweed. Fold- 
ing Boats. (4 Figs.) May 13, 1896.—The improved boat is 
constructed of a waterproof canvas skin a attached to a keel b 
and to gunwales ¢c hinged to the stem and stern posts d, e, so as to 
be capable of folding down closely alongside of the keel, as shown 
in Fig. 4. The canvas is stiffened in the longitudinal direction 
by battens f which maintain the form of the boat, and is held 
distended in the transverse direction by ribs g, g! which bear 
against the longitudinal battens / and engage with the gunwale c 
in such manner as to be removable to allow of the boat being col- 
lapsed. In order to fix the ribs g, g! securely in position and yet 
admit of their being readily mounted and dismounted, the upper 
ends are tenoned, as at /, and engage in brackets i fixed to the 
gunwales c. The shoulders h! of the tenoned ends h bear up- 
wards directly against the underside of the gunwales whereby to 
support the latter under the strain of the distended canvas skin. 
Each ril) is placed in position by first inserting its tenoned ends 
in the brackets ¢ of the gunwales, the rib being in an inclined 
position, and then sliding the bowed part of the rib along the keel 
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until the ribis brought to the upright position, and its shouldered 
ends are caused to bear against the gunwales with an upward 
thrust, by which the gunwales are raised to and maintained at 
the position required for the distension of the canvas. The ribs 
g, g' are maintained in this position on the one hand by abutting 
against stops k, k! fixed on the keel, and on the other hand by 
cross battens n, » attached to the underside of the flooring board 
i, these battens also serving to maintain in position longitudinally 
the flooring board, which is further secured towards one end by 
being passed beneath and between cleats m attached to the rib 
g, and towards the other end by a turn button r — to a pro- 
jection p upstanding from the keel and passing through a slot 0 
in the board. s are removable seats each held in position by 
notches s! engaging with the rib, and hy a folding bracket s! so 
hinged to its underside as to rest on the flooring board or keel 
when unfolded. Permanent buoyancy and self-righting capacity 
are imparted to the boat by cork belts ¢ lashed to the outer sides 
of the boat below the gunwales by cords w so as to admit of the 
belts being folded inwards over the gunwales, if desired, when 
the boat is collapsed. (Accepted December 31, 1896). 


TEXTILE MACHINERY. 


2608. J. Taylor, Manchester. Shedding Motions 
of Looms for Weaving. [4 Figs.) February 5, 1896.— 
According to this invention, the healds, heald staves, and connec- 
tions as heretofore employed are dispensed with, and in lieu 
thereof, two three, or more rods or rollers, but preferably two as 
shown, are employed. The top roller 1 is actuated by a chain 2 
and chain wheel 3 from the treadles on the tappet shaft of the 
loom. The lower roller 4 is driven by means of tooth gearing 5 





from the roller 1. Each warp 6 passes from the warp beam to 


and partly around the lower roller 4; thence partly around the 
top roller 1, and between the two rollers 1 and 4 the warp is 
crossed or formed in a single knot or loop 7. When the loom is 
in motion and the rods or rollers 1 and 4 are operated, the knots 
or loops 7 are moved nearer to the top or bottom rod or roller re- 
spectively, and the warps 6 are raised or lowered, and the shed is 
formed and opened and closed. On one end of the lower roller 4 


Fig 1 





























are formed teeth 8 which gear with teeth 9 on a presser roller 
10 mounted in slots in the frame 12. The presser roller 10 works 
in contact with the roller 4 and is employed for putting tension on 
the warp threads 6 and causes the knots or loops 7 to rise and 
fall as the rollers 1 and 4 are rocked or rotated. The roller 10 is 
kept in contact with the rod or roller 4 by springs or weights. 
(Accepted December 31, 1896). 


VEHICLES. 


22,588. H. P. Holt, London. Steam Motor Car- 
riages. [16 Figs.) November 26, 1895 —The boiler (Fig. 1) con- 
sists of a water chamber A below connected by a number of in- 
clined water-tubes B to a steam and water chamber C above, which 
communicates also with the lower chamber A by a return pipe D 
passing under the firebox or lamp chamber. Below the inclined 
water tubes B are arranged three oil lamps, each with three 
burners F, F!, F2.. The flames and products of combustion from 
the lamps are caused by a baffle-plate G to take their course as 
indicated by the arrows through amongst the tubes B to the out- 
let H. The boiler is inclosed within a plate casing I. Fig. 2 
illustrates the regulator of oil supply for one of the lamps F, F!, F°. 
The oil isadmitted under pressure at f, and flows to the lamp by 
the pipe #1. A pipe f? communicates with the boiler, so that the 
boiler pressure acts through a piston valve f* on a spring lever 4 
and a thin plate constituting a flexible diaphragm f°. When the 
boiler pressure exceeds a certain degree, which is determined by 
adjusting the spring /® that acts on the lever /4, the diaphragm 
7° is pressed against the mouth of the pipe /}, closing it, and so 
cutting off supply of oil to the lamp. The regulator for the middle 
lamp F has in the mouth 1 a notch cut to allow always a little oil 



































to pass to maintain the middle lamp alight. Water can escape 
from the regulator by the outlet #7. When the boiler pressure 
rises to a certain limit, the oil valve for the burner F! is 
closed, at a higher pressure, that for the burner F2 is also 
closed, and at a still higher pressure the valve for the middle 
burner is closed, except that a little oil passes by the notch in /1, 
Figs. 3 and 4 illustrate a suitable form of condenser, consisting of 
a number of lower chambers 6 made in the form of segments 
bolted together and communicating with corresponding upper 
chambers b! through sheaves of tubes 02. The arrangement is 
such that exhaust steam from the engine entering one of the lower 
chambers at U°, and flowing up one sheaf of tubes to the corre- 
sponding upperchamber, passes to the adjoining upper chamber, 
descends the tubes from it to the lower chamber, and so on, 
ascending and descending the alternate sheaves of tubes, until it 
becomes condensed, the water of condensation escaping from each 
of the lowerchambers into a collecting pipe leading to the suction 
of the feed pumps. The air current for the condenser is obtained 
under pressure from a pump worked by the engine, which also 
serves to charge the oil reservoir with air under pressure. (Ac- 
cepted December 31, 1896). 


25,872. H. Leber, Homburg, Germany. Cycle 
Saddle. [2 Figs.) November 17, 1896.—In this saddle the 
peak is dispensed with and the saddle is cut out at that place in 
the form of a semicircle. Connected to the saddleab means of 





hinges ¢ are ‘‘ leg splints” b adapted to bear against the underside 
of the thighs of the rider. These “‘ splints” seen from above show 
a slight concavity of surface. In this saddle the weight of the 
body of the rider is transmitted by his thighs to the splints b. 
The two splints } are attached to the front part of the saddle in 
such a manner that in the position of rest, one splint is inclined 
downwardly, and the other splint is approximately horizontal. 
This is effected by means of the following device on the underside 
of the saddle : The double levers e sliding in guides dare mounted 
on a cranked axle fin such a manner that when one splint is de- 
pressed, the other splint is moved upwards, and vice versa. For 
this purpose the cranked portions of the axle fare arranged at an 
angle to each other. When the rider begins to pedal, one of his 
thighs acts to depress the corresponding splint, whilst the other 





splint bears up against his other thigh and acts to press the thigh 
upwards. The power exerted in riding remains the same as 
before, because the force which is us«d to depress one thigh acts 
to _ the other thigh up again. The springs ¢ that support the 
saddle are arranged to suit the lever mechanism, which is similarly 
the case with the saddle pin s. With this saddle the rider mounts 
his cycle and seats himself upon the saddle in exactly the same 
manner as hitherto, and it affords further facility in dismounting 
because the splint of that leg which dismounts first, and which is, 
therefore, always the most depressed, is also depressed at the 
moment of dismounting and thereby allows of the rider gliding off 
easily from the saddle without being compelled to lift the other 
leg over the peak of the saddle as heretofore. (Accepted De- 
cember 31, 1896). 


MISCELLANEOUS. 


11,836. J. Terme and A. de Maroussem, Paris 
Apparatus for Taking and Exhibiting Photographs 
in Series. [6 Figs.] May 30, 1896.—The improved apparatus 
comprises a sleeve A provided witha cam H and arranged 
to be continuously rotated about an axle G. An intermittently 
rotatable roller B is pressed endways into frictional driving con- 
tact with the end of the sleeve, and is arranged to bear against 
a roller D, or rollers D, D1, and is provided at the end nest the 
sleeve with pins. A spring lever C is arranged to act successively, 
under the operation of the cam H, as the stop to the several pins 
of the roller B. A disc F is mounted to rotate opposite the 
objective of a chamber S through which the film passes, the said 
disc being arranged to be rotated continuously and with the same 
angular velocity as the sleeve A, and having its periphery cut 
away to an extent corresponding to or d dent upon the number 
of pins on the roller B. The film 2, duly wound on a bobbin, 
passes from the latter over a guide roller R, and through the 
back portion of the dark chamber §, travelling, for instance, in 
the direction indicated by the arrows when the photographs are 
tobe taken, and in the opposite direction when it is desired to 
project the photographs, when taken, upon a screen. Whilst it is 
being unwound from the said bobbin, the film is wound upon a 
similar bobbin having practically the same velocity, the two 
bobbins being loose on axles that have equal velocities of rotation 
and being hindered from freely rotating thereon merely by the 











lateral pressure of springs arranged and operating analogously 
to the spring Q in the case of the roller B, so that whilst the two 
bobbins are given equal velocities of rotation, either can slip 
when required by the speed of the film. The operation of the 
apparatus is as follows: The pinion K_ receives the requisite 
rotary motion from a train of gear wheels and transmits this 
continuous motion to the wheel L, the sleeve A, and the bush E, 
which are rigidly connected therewith. At the same time this 
motion is transmitted by the wheel L to the wheel M and the 
disc F. During this time the film 2 moves intermittently with a 
velocity equal to the peripheral velocity of the roller B, when this 
roller is rotated in consequence of the friction produc 
between the roller B and the sleeve A by the pressure of the 
spring Q. The relation existing between the period of exposure— 
that isto say, the period during which the film is stationary— 
and the period of non-exposure—that is to say, the period during 
which the film is moved rapidly—can be varied at will by varying 
the number of pins inserted in the face of the roller B, and cor- 
respondingly varying the ratio of the cut-out portion of the 
periphery of the disc F to the portion thereof not cut out. Thus 
if four pins be inserted into the roller B instead of three, and 
three-fourths instead of two-thirds of the periphery of the 
disc F be cut away, the period during which the film will be 
exposed and stationary will be three times instead of twice that 
during which it is unexposed and moved rapidly. (Accepted 
December 31, 1896), 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE AvustRIAN Navy.—The Austrian naval estimates 
for 1897 foot up to 1,347,800/. The new constructions 
proposed to be undertaken comprise three coast defence 
vessels a cruiser and six torpedo-boats, 
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LITERATURE. 


The Naval Pocket-Book. By W. Latrp Ciowrs. London : 
Neville Beeman, Limited. 

Aide-Mémoire de l Officier de Marine, 1897. De Epovarp 
DurassierR, Chef du Bureau au Ministere de la 
Marine ; Continué par CHARLES VALENTINO, Ancien 
Officier de Marine. Paris: Henri Charles Lavanzelle. 

Le Marine da Guerra del Mondo al 1897. Lorenzo 
D’Adda. Milano: Ulrico Hoepli. 

Tue object of these three manuals, each of a dif- 

ferent nationality, is the same; they being in- 

tended to give in a concise form outline particulars 
of the war navies of the world. Mr. Clowes’ ven- 
ture is in the second year of its publication, and 
was reviewed in our columns on its first apparance. 
The present issue is generally of the same character, 
and the generally favourable opinion we then ex- 
pressed, we may now endorse. It will be remem- 
bered that the author makes a classification of each 
warship according to its estimated value as a fight- 
ing unit. We pointed out last year the difficulty 
of such a task, but something should also be said 
as to its usefulness, wlien carried out by a 
competent person. We can repeat our testimony 
as to the remarkable manner in which he has 
packed a great deal of information into a small 
space and yet retained clearness and ease of re- 
ference ; qualities without which a book of reference 
is a trouble and a perplexity. The plan of the work 
is to give the navies arranged according to nation- 
alities. The name of the ship is stated in bold 
letters in one column, and the chief elements of de- 
sign are added on the adjoining part of the page. 
Sister ships, or those of a class, are grouped to- 
gether, so that unnecessary repetition of details is 
avoided. The descriptions are much helped by 
outline illustrations, of which there are a large 
number. This ‘classified and analytical list of the 
navies of all nations” occupies the greater part of 
the book, and carries the work to page 730, out 
of a total of 878. It is followed by ‘‘a compara- 
tive summary of the fighting fleets,” which takes 
the form of a Table, by means of which it is easy 
to see how we stand if we accept the author’s 
classification. Thus Great Britain has 34 “A” 
battleships: that is, battleships launched in or 
since 1890 of 8000 tons or upwards, or if launched 
from 1882 to 1889 inclusive of 9500 tons or 
upwards. Russia comes next with 16, and France 
follows with 15 of the class. Italy and the United 
States tie with 9 each, Germany 6, and Japan 5, 
which completes the list, except one for Turkey 
and two for Spain. It will be understood that the 
classification includes ships in progress or even 
ordered. It will be seen we are three ships 
ahead of any two nations in “A” class. In 

““B” class we are one ahead of any two nations, 

in C class nine to the bad, in D class 16 behind, 

and F class eight behind. That deals with armoured 
ships ; for the division of the classes adopted we 

must refer our readers to the book. In classes G 

and H, the highest divisions of the cruisers, we are 

13 and 20 ships ahead, again taking any two powers 

as a comparison. Our 90 torpedo-boat destroyers 

puts us 73 boats ahead of any two powers. Ger- 
many and Russia in this case—but we are a long 
way behind in torpedo- boats, as we can no 
doubt afford to be with our preponderance in 
destroyers. France has at present only two 
destroyers, but there are suggestions afoot. 

In his summary of the Table, Mr. Clowes shows 

that, adhering to the comparison of any two powers, 

we are 11 behind in ships of the line, 84 to the 
good in cruisers, 23 to the bad in coast defence 
fleet, and 169 to the bad in torpedo flotilla. The 
figures are, of course, arbitrary, and do not repre- 
sent comparative fighting efficiency. A study of 
this part of the book is an instructive task, and 
although no absolute result can be arrived at, the 
exercise is calculated to widen one’s view of the 
naval position of the country. Several pages are 
devoted to Tables of guns and small arms ; there 
are some useful notes on torpedoes, a Table 
of the personnel of leading navies, a list of 
dry docks in various parts of the world, and their 
dimensions, weights and measures, Tables of various 
descriptions, and, finally, a series of very complete 
trial trip tables which are fully adapted to modern 
requirements ; indeed, the author has determined 
they shall not become obsolete before the next 
issue of his work, as he carries the calculation up 
to 40 knots ; which, by-the-by, he speaks of as 
“knots per hour.” 

Turning to the two foreign publications, we find 








neither as well printed, tastefully bound, nor 
artistically got up as the manual already noticed ; 
certainly in these respects England carries the palm 
here; Mr. Laird Clowes’ little book is a model of 
excellence in all these respects. 

The second book referred to, the ‘‘ Aide-Mémoire” 
for the French naval officer, consists chiefly of a 
series of Tables, in which outline particulars of the 
ships of various navies are detailed. The date of 
launching is given first and the columns are then 
devoted to hull, machinery, and armour respectively. 
The armament is next dealt with, including tor- 
pedoes, and the number of crew follows. Compar- 
ing these Tables with those contained in Brassey’s 
Annual, we find much the same information given. 
Brassey states the cost and place of building, which 
the ‘‘ Aide-Mémoire” does not; on the other hand, the 
latter manual has somewhat fuller particulars in re- 
gard to armour. M. Valentino, like Mr. Laird Clowes, 
compares in a Table the navies of various powers, 
but we are unable to make a comparison between 
the two, as the basis of compilation is different. 
The English work includes, as stated, ships ‘‘ built, 
building, or ordered,” whilst the French author ex- 
cludes those which are on the stocks or are finish- 
ing afloat ; the fact of having been tried bringing 
them within the category of his Table. This assigns 
to England, France, and Russia respectively 39, 
21, and 14 battleships of 10,000 tons and 18 knots 
(or over) to 8000 tons and 14 knots; 3, 11, and 2 
coast defence armourclads ; 7, 5, and 4 armoured 
cruisers ; and of armoured gunboats of 12 knots 
0, 8, and 4. This gives England a total of 49 
armoured vessels, and to France and Russia com- 
bined 69. Our superiority is, however, very marked 
in battleships of the most powerful class, and the 
totals we have quoted, although doubtless accurate, 
are misleading. Mr. Clowes’ apportionment 
appears to us to give the more trustworthy com- 
parison ; although we think he draws a little too 
much on the future by including ships merely 
ordered. It should be stated, however, that there 
are materials for making a close comparison in the 
French Tables, but we have not space to go so fully 
into the matter here. 

Of cruisers proper Mr. Valentino allows us 96, 
to his own country he allots 35, whilst Russia 
has 29 given to her. Here we are well ahead, and 
our preponderance is again most strongly marked 
in the higher classes. Our absolute superiority 
might be reduced to a minus quantity if the 
relative duties of the fleets of the three Powers 
were taken heed of. Comparisons of smaller 
craft are also given in the Table. There is a 
chapter on international maritime law both in times 
of war and peace, which is followed by a Table 
giving the rank, and in most cases the rate of pay, 
of the personnel of the different navies, The next 
section of the work supplies an extension of the 
information given in the Tables, which form the 
main body of the work. Ships of various types are 
grouped together, and fuller details of construction 
are given. For instance, in our own Navy we have 
the Collingwood taken as the exponent of the 
Admiral class ; the construction of hull and general 
design, the propelling machinery and speed, the 
armour, and the armament are all given, whilst the 
description concludes with general details of the 
fighting capacity of the vessels. The other groups 
of battleships dealt with are the Royal Sovereign, 
the Magnificent, the Barfleur, the Renown, and the 
modified Renown or Canopus class. After this 
come the older armourclads, which are dealt with 
in considerable detail. The cruisers are described 
in alike manner. A great deal of information re- 
lating to the war vessels of different navies is thus 
given in a convenient form. Another section of the 
book is devoted to the marine artillery of the 
different maritime Powers, a general description 
being given, which includes the leading features of 
construction and design ; after which follow Tables 
of ordnance, giving in brief the calibre, length, 
weight, charge, and power of the various natures 
of weapons used. orpedoes are treated much in 
the same way. This section of the work also con- 
tains some Tables and general information of use 
to naval officers. A list of officers of the French 
Navy is also given. 

The Italian manual has also a comparative Table 
of the navies of the chief maritime countries, in 
which we are credited with 29 first-class battleships 
as against 18 for France and 11 for Russia, Italy 
having ten vessels of this class. In second-class 
battleships the corresponding figures in the same 
order are 12, 11, 7, and 2; and in third-class 


battleships they are 11, 2, 0, 5. The different 
systems of classification pursued, prevent, as we 
have said, any close comparison being made, but 
there is an evident tendency, doubtless a prompting 
of patriotism of the authors, to think well of the 
navies of their own countries. Thus the Italian 
compiler awards 17 battleships to Italy, taking 
three classes. Mr. Laird Clowes gives her 13, and 
M. Valentino only 10. Mr. Laird Clowes credits 
us with 57 battleships, M. Valentino bids us be 
content with 39, but the Italian manual gives us 
52. The French author is the most moderate. He 
claims for his country but 21 battleships, whilst 
Mr. Laird Clowes gives 24, and the Manuali Hoepli 
no less than 31. An examination of these three 
books confirms us in our long ago formed conviction 
that to attempt to fight naval battles on paper by 
——o of ships, is but spinning ropes of 
sand. 

The Italiam manual gives information of very 
much the same character as that contained in the 
French work, only not quite of so voluminous a 
character, and there are not so many extra Tables. 
A feature in this book is the outline drawings of 
various ships, of which there are a large number, 
very credibly executed. It concludes with a trans- 
lation of the Droit Maritime International. 





Submarine Cable- Laying and Repairing. By H. D. 
Wiikinson, M.I.E.E. London: The Electrician 
Printing and Publishing Company, Limited. 

The title of this book is fairly descriptive of its 

scope. It does not deal with the historical aspect 

of the subject, scarcely any reference being made 
to the early pioneering work which put submarine 
telegraphy on a firm footing, and made it a good 
subject for commerce by about 1870. This was 
effected, on the engineering side, mainly by the late 

Sir Charles Bright, Sir Samuel Canning, the late 

Mr. T. R. Crampton, the late Mr. F. N. Gisborne, 

Mr. H. C. Forde, Mr. F. C. Webb, and Mr. 

Henry Clifford. Correspondingly on the electrical 

side, by Lord Kelvin, the late Dr. Werner Siemens, 

the late Mr. C. F. Varley, Mr. Latimer Clark, 
and the late Mr. Willoughby Smith. In studying 
the history of the subject, the student. will find 
that history has repeated itself uncommonly often 
in matters connected with submarine telegraphy. 

Thus he. and other would-be inventors may be 

spared repeating the same operation. 

That part of Mr. Wilkinson’s work which deals. 
with the construction of telegraph cables is scarcely 
in proportion with the rest ; neither is it as good in 
its matter, several of the illustrations being, more- 
over, insufficiently detailed in’ character. There 
appears to be practically no information regarding 
either the different qualities of copper used for 
the conducting wire, or the manner in whicl: 
—as the result of experience—the stranded 
conductor is built up with a view to combining 
the electrical with the mechanical requirements. A 
considerable amount of valuable data on the former 
subject was given by Mr. W. H. Preece, F.R.S., 
in his paper before the Institution of Civil Engi- 
neers in 1883, as well as in Mr. Bucknall Smith’s 
treatise on ‘‘ Wire,” published at this office. The 
quadrant conductor adopted: for the Persian Gulf 
cable of 1864, as the first departure from the ordi- 
nary strand, is of some interest. This was a suc- 
cessful attempt at more effectively retaining the 
electrical advantages of a solid wire over a strand of 
the same weight of copper, whilst still maintaining 
the mechanical properties of the strand. Since then 
Messrs. Siemens Brothers introduced on the occa- 
sion of the direct United States cable of 1874 their 
‘*solid-strand ” conductor with a view to meeting 
the same conditions, and this—involving less trouble 
and expense than the segmental conductor—is now 
in very general use for long ocean cables requiring a 
high working speed. It was adopted for the last 
‘* Anglo”-Atlantic of 1894, as well as for that of the 
Commercial Company. Again, Mr. Wilkinson 
might suitably have dwelt at greater length on 
the insulation of the conductor, i.e., the prepara- 
tion of the gutta-percha, and the various methods 
of applying it to the wire. Indeed, the latter is 
probably the most important item in the successful 
manufacture of an ocean cable. When submerged, 
the smallest defect in the insulation, due to want 
of care, or to bad methods of preparation and ap- 
plication, may be the cause of endless eae 
and expense. It should be made clear in future 
editions that the metal tape is only applied to the 
core intended for fish, and boring insect, ridden 





waters; it is usually, therefore, confined to the 
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shore end, and intermediate types of cable, except 
in the Mediterranean and other spots where the 
temperature is comparatively high at considerable 
depths. The first patent for metal taping was 
that of C. T. and E. B. Bright, 1852. A short 
time ago Mr. Arthur Dearlove proposed to coat 
this with enamel or varnish to protect it from the 
corrosive action of sea-water. Some of the author’s 
illustrations of the machines employed in cable 


construction do not seem to give a very clear idea | 


of their principle. Several only give quite a general 
view. We would recommend a study of Mr. 
Bucknall Smith’s ‘‘ Wire” (already alluded to) for 
a further insight into the practice of this part of 
the subject. Mr. Wilkinson has made some mis- 
take in his rule for determining the lay of the 
wires, pointing to a length of lay of about double 
what it really is for a shore-end type. 

An illustration is given of a method of applying 
Messrs. Bright and Clark’s cable compound, 
but in most instances the plan originally de- 
vised by the late Sir Charles Bright is prefer- 
able, as it insures a more regular supply. In 
a future edition it should be remembered that 
the exact compositions and proportions of this 
compound in up-to-date practice are many and 
various, according to the conditions involved. A 
return has of late been made to the original plan 
embodied in the above outer covering patent, /.e., 
of applying hemp or jute yarns instead of Johnson 
and Phillips’ prepared canvas tape. It is con- 
sidered that, though slightly more costly, the yarns 
pind and hold the wires together better, besides 
acting as a superior protection and as a vehicle for 
the preservative compound. Again, as a rule, the 
yarns are slightly more durable. Quite recently 
hemp cords have been applied externally. Some 
engineers consider that by careful attention to the 
lay in relation to that of the iron wires, the high 
breaking strain which these afford can be actually 
turned to account to increase the strength of the 
completed cable. The author briefly recounts the 
method of plunging each coil of iron wire into a 
bath of hot Bright and Clark compound. He 
might, however, have done greater justice to 
another improvement of comparatively late years, 
that of covering each wire individually with cotton 
tape previously steeped in the aforesaid com- 
pound. This latter forms the basis of a patent 
due to Mr. Matthew Gray. Subsequently Messrs. 
Johnson and Phillips patented a plan for cutting 
up the tape into strips whilst on a wooden roller, 
thus, at the same time, slicing the tape up into 
discs all ready for the serving machine, with a view 
to saving time. 

With reference to the design of a submarine tele- 
graph cable, we find ourselves wholly at issue 
with the author in his preliminary sentence. 
We consider the design of a suitable type pre- 
sents most difficulties on the mechanical side. 
The proportions of the conductor and insulator 
may be settled from calculations based on known 
formule without any qualifications, so soon 
as the length of circuit and the speed require- 
ments have been determined. The form of pro- 
tective casing with which this insulated conductor 
is to be furnished introduces several conflicting 
considerations, and in the end is often the result of 
a compromise, the fact being that what is the easiest 
cable to lay, and the best adapted to cable opera- 
tions generally, is nct necessarily the most durable, 
as, for instance, the old hemp and iron com- 
bination adopted for the Atlantic lines of 
1865, 1866, and 1869, besides other cables. 
Again, a cable of low specific gravity, though a 
friend to the contractor, and often good (as a type) 
for recovery, is liable not to dip into the irregu- 
larities of the bottom when laid. It is, therefore, 
more prone to subsequent breakage. In offering a 
large surface, its advantsges of low specific gravity 
are often counterbalanced (especially for picking up) 
by the great resistance it offers to the water. The 
taped wire cable of the present day is probably the 
nearest approach to the ideal contractor's cable which 
is advisable, from the owner's point of view, as here 
stated, besides materially tending to add to the life 
of the protective armour, and, therefore, of the 
line asa whole. The main cable of the last ‘‘Anglo”- 
Atlantic is a good specimen of this type. It was 
described in detail by Mr. Arthur Dearlove in the 
Electrician just after laying. This form of cable 
overcomes much of the rigidity and springiness, so 
objectionable for cable work, which is experienced 
with the ordinary close-sheathed type. The gauge 
of wire is of equal importance with its composition 


|to meet the requirements involved. It must not 
be too large, for the above reasons ; neither must it 
be too small, for reasons of durability. For further 
information on these points see Bucknall Smith. 
Some explanation of Mr. Wilkinson’s book not 
being more complete as regards construction exists 
in the fact that this part of the subject is not em- 
bodied in the title, and did not, it is believed, 
originally form a part of its scope when the text 
originally appeared from time to time in the 
'columns of the Electrician. 

| The author well recounts all the necessary 
| apparatus connected with submarine survey, based 
|partly on the exhaustive paper thereon read by 
|Mr. Edward Stallibrass before the Society of 
| Telegraph Engineers in 1887. The Lucas and John- 
| ote 9 : ° 

son and Phillips’ sounding machines are well de- 
scribed. The machine illustrated by Fig. 183 has 
since been replaced by an improved form, by the 
Silvertown Company. The water and mercury 
piezometers of Mr. J. Y. Buchanan, F.R.S.S. (L. 
and E.), receive attention, as well as other similar 
instruments used for this class of work. 

The log arrangement of Lieutenant Anthony 
Thomson, R.N.R., and James’ submarine sentry, 
both come in for description in another part of the 
book. Each of these, in their respective ways, are 
invaluable on a cable ship. We are, however, 
| unable to follow the full significance of a sentence 
| which occurs on page 371. It runs thus: ‘“ With 
| two of Thomson’s logs out, one on each side of the 
| ship, the buoy was picked up within half an hour 
lof the calculated time from Fernando de No- 
| ronha.” 

The various methods of landing the end of the 
| cable ashore are well set forth by Mr. Wilkinson, 
with especially good descriptions of the empty 
barrel, cask, or balloon, method of flotation—the two 
former, be it noted, due to Mr. R. S. Newall (first 
used by Mr. F. C. Webb, M. Inst. C.E.), and the 
last an improvement emanating from Mr. Robert 
Kaye Gray, M. Inst. C.E., of Silvertown. In cases 
of surf, this plan is invaluable. Otherwise the lighter 
system is more usually adopted where possible, or 
else the raft plan of Messrs. Siemens Brothers. 

With reference to the cable gear of the laying 
vessel, the author furnishes a general view (Fig. 201) 
of the machinery designed and fitted to the Dacia 
by Sir Charles Bright. The friction table was in- 
troduced in this, soas to check the cable at will in 
the case of necessity. It has on various critical 
occasions been turned to excellent account on all 
the ships to which it is fitted. The Dacia is, how- 
ever, more noted for her picking-up gear. This 
apparatus (designed by Sir C. Bright many years 
ago) is, of course, incomplete in many _par- 
ticulars nowadays, but inferior to none in all 
essential features. Constructed by Messrs. Easton 
}and Amos, it is of the very best workmanship. 
|The Dacia has done a lot of good work in the 
way of repairs, owing largely to the sureness and 
steadiness of her picking-up machinery. This is 
accounted for by the long crank given to the en- 
gine. This gear is formidable in the space it takes 
up, and apparently unnecessarily powerful ; but it 
is just this which has rendered it so useful for 
repairs in great depths and rough bottoms. 

It is an omission on the author’s part not to 
give any illustration of the s.s. Scotia amongst his 
numerous and excellent outline drawings of tele- 
graph ships. This vessel has, be it remembered, 
laid a far greater length of cable than any other 
|ship. A good instance of up-to-date picking-up and 
| paying-out gear is that given for the Eastern Com- 

pany’s s.s. John Pender. The gear on board the 
| 8.8. Electra is also described briefly. The arrange- 
| ment of having the bulk of the machinery on the 
main deck (though controlled from the awning 
deck) was, however, first introduced aboard the 
Scotia some time previously Recent modifications 
| of the original form of cable dynamometer (due to 
Sir C. Bright) might have been given; also the 
late Mr. Charles Hockin’s formula for strains to 
apply so as to obtain a given required slack, with the 
modification of Mr. Herbert Taylor, M. Inst. C.E. 
In his description of the very beautiful slack mea- 
suring apparatus of Messrs. Siemens Brothers, on 
e 373, the author concludes by remarking : 
| ** The brake weights can then be adjusted for the 
required percentage slack, which can be kept con- 
stant for a given depth and waste of cable avoided.” 
The italics are our own, to lay stress on what we 
would suggest is misleading. If we interpret the 
sentence rightly, the expression should be “for 
lany depth.” Mr. Wilkinson should apply to 

















Messrs. Siemens for further particulars regard- 
ing this ingenious arrangement before another 
edition makes its appearance. In the event of the 
much - talked-of Pacific cable being arranged 
for, it is quite. possible that something in the 
direction of a lower specific gravity cable will re- 
quire to be designed, particularly if a heavy core 
is to be the order of the day. Otherwise, special 
considerations for brake power in the paying-out 
and picking-up machinery would be suggested by 
the extra depth to be contended with in some locali- 
ties. In quite shallow water probably cables would 
be better laid by employing no paying-out drum 
whatever, but only some sort of friction table (as 
shown on page 318) for use in emergency. This 
plan would insure a sufficiency of slack, such as is 
by no means always the case in shoal water. 
Amongst the several illustrations of ‘ bight slip- 
ping,” Fig. 71 shows the only proper method. 

On the subject of repairing operations (which Mr. 
Wilkinson, curious to say, opens up with) very 
clear drawings are given of various grapnels, 
ancient and modern, but principally the latter. 
What may be termed Special grapnels originated 
with the cutting grapnel of Mr. Latimer Clark, 
followed by an improvement of Mr. Frank Lambert, 
and by another later of Mr. Claude Johnson, 
M. Inst. C.E. We notice, by the way, that the 
author has failed to describe the excellent cutting 
and holding grapnel of Mr. H. Benest. Good 
views, evidently from photographs, of the ship 
engaged on grappling work are provided. More- 
over, buoys and the process of buoying receive 
fair notice. The author might, however, have 
devoted a little more space to some of the con- 
nections in the way of the various forms of rope, 
chains, &c., for grappling, buoying, and cable 
operations generally. The mechanical wedge 
stopper described on page 390, and illustrated by 
Fig. 219, was the invention of Mr. H. Kingsford 
(Patent No. 11,929 of 1895), though Messrs. 
Johnson and Phillips are the sole makers. 

With regard to subterranean lines, particulars 
are given of the terminal system of Mr. Charles 
Bright, F.R.S.E., besides excerpts from an engi- 
neering and electrical report on the subject gene- 
rally. The Eastern Company’s land-line system 
is also fully described. This originated with 
Messrs. Clark, Forde, and Taylor, the consulting 
engineers. Moreover, in this connection, the 
Bright and Saunders lightning guards for protect- 
ing the submarine line from lightning only on the 
land line, are nicely illustrated and explained. 

Taking the work as a whole, from an engineer’s 
point of view, we consider it an admirable, up-to- 
date treatise, though sadly wanting in arrange- 
ment as regards the order in which the subject 
matter is taken. A fuller index would also be a 
distinct advantage for any subsequent edition. 
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IMMIGRANTS AT NEw York.—The number of steerage 
ssengers who landed at New York last year was 
252,350. The number of cabin passengers who landed 





in the same period was 99,223, 
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ALGEBRAIC SPHERICAL 
CATENARIES. 


THE importance of mathematical knowledge of a 
high order in dealing with many practical problems 
in mechanics, electricity, and thermodynamics, is 
every year becoming more recognised, and the pre- 
sent generation of engineers are therefore more 
conversant with the subject of integration than 
their predecessors have ever been. Many of our 
readers must be well aware that the possibilities of 
integration are of limited extent. The ordinary 
treatises on the calculus reach only to the integra- 
tion of a differential whose coefficient is an algebraic 
expression containing in its denominator the square 
root of a quadratic, of which the integral depends on 
an inverse circular or hyperbolic function. Substi- 
tute a cubic or a quartic for the quadratic, and we 
get what is called an Elliptic Integral. There are 
three kinds of these, but only the second has any- 
thing to do with the ellipse ; historically it was the 
first kind to be investigated, and so has given the 
name which is still applied to them all. These 
integrals were classified by Legendre, who devoted 
a lifetime to the work. Afterwards Abel introduced 
the idea of the inversion of the first integral, to 
which Jacobi applied a new notation, and this led 
to a great further advance. Since then, very 
important improvements have been effected by 


ings of the London Mathematical Society, vol. xxvi., 
pages 123 to 185). The expression (1) is an elliptic 
integral of the third kind, the most difficult and 
complicated of the three, and the solution in all its 
generality applied to our problem would give an 
endless curve on a sphere ; but if it is desired to 
make the curve close in upon itself, the period 
must be divided into an aliquot part. The inte- 
gral can then be made Pseudo-Elliptic, and in the 
algebraical cases to which our article refers, the 
transcendental term in the result is got rid of by 
putting its coefficient = 0, and solving the equa- 
tion. This gives the value of the parameter to be 
used in the algebraical case. 

The diagram selected for illustration is the 
catenary of 13-fold symmetry ; when looked at 
stereoscopically a fine chain or wire is seen wound 
13 times round and round a sphere. If the chain 
were placed exactly in the position drawn on a 
model sphere it would be in unstable equilibrium, 
and the slightest displacement at any part would 
cause it all to slip off. If, however, the corners of 
one of the polygons near the upper pole were fixed, 
the chain would be in stable equilibrium, and if 
displaced it would return to its original position. 
The circle in the lower hemisphere shows where 
the pressure of the chain on the sphere becomes 
zero; below that the chain is supposed to 





rest on the interior of the hollow sphere. The | 


cated and laborious. For the multiplications re- 
quired, Mr. Macfarlane Gray invented a very simple 
apparatus which multiplies 16 figures by 16 figures. 
This was first used in the calculations for the Trans- 
formation of Elliptic Integrals of the 13th order, 
Proc. Lond. Math. Soc., vol. xxvii., page 420. 
Even with Mr. Gray’s contrivance the calculations 
are enormously heavy, but they can be evaded by 
describing the curve by means of the osculating 
circle, that is, the ever-varying circle which coin- 
cides with every infinitesimal portion of the cate- 
nary. The formulas for determining this are com- 
paratively simple, and have been employed success- 
fully to lay off a long course of the curve. Astereo- 
graphic projection very approximately accurate is 
readily drawn by means of arcs of successive oscu- 
lating circles whose radii vary by finite, not: in- 
finitesimal, amounts, and from this projection the 
stereoscopic diagrams are drawn by the rules of 
perspective. The original diagrams were made to 
three times the scale, and reduced by photography. 

Figures similar in character to that shown have 
been drawn for the spherical catenaries of 5, 7, 9, 
11, and 15-fold symmetry, also for that of fourfold 
symmetry. This last one, although the simplest in 
appearance, gave considerable trouble in the cal- 
culations, because it was necessary to go on to the 
modular equation of the 16th order for its resolu- 





tion. 

















Weierstrass and other mathematicians, and the 
example we now give exhibits to the eyes one of the 
most recent mechanical applications of the theory. 
In our issue of December 13, 1895, page 738, we 
gave a stereoscopic view of a Spherical Catenary of 
fivefold symmetry, that is, the curve of equilibrium 
of a chain wrapped on a smooth sphere. This case, 
which we said at that time was unique, has ‘turned 
out to be the progenitor of a series of catenaries 
similar in character of 7, 9, 11, 13,15. . . fold 
symmetry. A stereoscopic representation is better 
suited than a solid model or any other method, to 
give a clear idea of the convolutions of any one of 
these curves. Not to go too deeply into the mathe- 
matics, the problem is briefly to discover in any 
legitimate manner the solution of the integration 


Adz 
v= | Aain et ae 


where y = longitude, z = sin S. latitude, 
Z=(l— 2) (h — 2P + A’, 
in the form 
y= 1 cos —1 Hin + H, ens HOME Hn (2) 
n i 22)" 
= 1 gine Letty ott ss titre ag) 
n tee 22)3" 


where 1 is one of the above integers 
5,7, :9, 135 1316... 

Any clue—however slight—to the solution of the 
modular equation of the elliptic functions of corre- 
sponding degree, is of immense service in arriv- 
ing at the result ; but the details would lead us 
too far here, and are suitable only for the pages of 
an exclusively mathematical journal (see Proceed- 


tension at any point is represented by the weight 
of a length of chain which would hang down ver- 
tically from that point to the directrix-plane, the 
tesselated pavement, seen stereoscopically at its 
proper depth, h times the radius, below the centre. 
In the figure h = 1.1116527. The number A = 
— 0.0955035 in this case, is required to complete the 
details of the statical conditions, and represents 
the constant moment of the tension of the chain 
about the vertical. Given the constants A and h, 
the solution of the quartic equation 
4=0 

can be effected numerically ; it has an imaginary 
pair of roots, and a real pair denoted by 2 and 2%, 
which represent the sine of the latitude (south) of 
the limiting circles, the Arctic and Antarctic 
circles, so to speak, of the catenary. Starting on 
the upper or Arctic circle at the apse on the zero 
meridian, the longitude ¥) where the curve crosses 
the equator is given by putting = 0 in equation 
(2), so that 


cos n YW = H,,. 


In the case we illustrate n = 13, and the coeffi- 
cients of equations (2) and (3), the H’s and L’s, are 
determined by differentiation and equating coeffti- 
cients of like powers of z This process gives 31 
simultaneous equations to be solved in order to 
find the 26 unknown quantities involved in the 
problem. If the H’s and L’s have thus been deter- 
mined, the equations (2) and (3) remain to be solved 
—no light task considering that all the roots are 
real. The roots in numerical order give the lati- 
tudes where the catenary crosses the alternate 


prime meridians “— apart. The calculations for 


7 


It is unnecessary to cut out the diagram from the 
page and paste it on a card for placing in a stereo- 
scope in order to obtain the solid effect. A pair of 
lenses of 6 in. focal length and 2{ in. apart between 
centres, on a frame like spectacles held in the hand, 
will give the effect with normal vision. For short- 
sighted people the distance between centres usually 
requires to be a little more or less, adjustable 
within small limits. Some people have eyes so 
well disciplined as to seize the solid appearance 
without any apparatus, and a description of the 
method of so disciplining the eyes has already been 
given in ENGINEERING at the page quoted above. 

The mathematical theory of the subject, ‘‘ Pseudo- 
Elliptic Integrals and their Applications,” is due 
to Professor A. G. Greenhill, ERS. The numeri- 
cal calculations and diagrams have been made by 
Mr. T. I. Dewar. 

It may be asked, to what practical use can we put 
these elaborate calculations ? The answer is simply 
that they extend our knowledge of a difficult branch 
of pure mathematics. The use of complicated 
theorems and processes in mathematics is often not 
seen at the moment. In the case of electricity, for 
instance, when the practical applications com- 
menced, a body of pure mathematics relating to the 
subject was found to have been already worked out, 
and the correct theory so prepared beforehand has 
conduced greatly to the vast progress that has been 
made. 








THE PARIS INTERNATIONAL 
EXHIBITION, 1900. 

So great an undertaking as the Exhibition of 
1900, especially in its preparatory stages, involves 
very varied organisations, some of which are of 
special interest. Thus there has been established 








the higher orders of curves are excessively compli- 
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a very complete medical and surgical service, which 
will remain in active existence until the close of 


the Exhibition, and will doubtless have plenty of 


occupation, considering the great number of men 
who will be employed in the works. As the privi- 
lege of the working classes is forced always to the 


building will be reserved for exhibits of ceramics 
and glass ; on the banks of the Seine will be the 
Horticultural Building, and one for exhibits 
relating to navigation, forestry, commerce, the 
chase, fisheries, and agriculture. A special Con- 
gress hall will be built, and associated with it, 








| 


front in France, very favourable regulations have | space for exhibits connected with Social Economy ; 


been made for such workmen as may meet with | there will be separate sections for scientific instru- 
accidental injury on the Exhibition grounds. If | ments and for general processes relating to litera- 
an employé’s occupation is interrupted either by ill- | ture, science, and applied art. Food exhibits will 
ness or through a duly certificated accident, he will have a separate building, so will textiles and 
receive during the period of such interruption, half | clothing, transportation and civil mechanical engi- 
of his usual wages, whether he be tended at his neering, mining, electricity, chemical industries, 
own home or in a hospital, but only on the condi- | and colonial exhibits. The Machinery Hall, in the 
tion that he is married, or a widower with young | Champ de Mars, which has been maintained since 
children, or if he be the support of his parents. | 1889, will be converted at considerable outlay into 
Should the workman be permanently incapacitated, |a salle des fétes, and in this building many agricul- | 
he will receive this indemnity for the space of one | tural exhibits will also be placed. Besides these a 


not exceeding 6 ft. 6 in., the junctions being com- 
pleted afterwards. The contractor can use his 
own judgment as to the best means of executing 
the work, but it is specified that the working cham- 
ber of the air caissons should be at least 5 ft. 11 in. 
high; that the plates of the caissons should be 
lat least .30 in. thick, and the lowest plates 
.79 in. thick. The caissons are to be divided into 
four compartments by means of rigid bulkheads. 
At a height of 11 ft. 6 in. above ordinary water 
level, the sides of the caissons will consist of tem- 
porary plating, which will be removed when the 
work is finished. The bottom edge of the caissons 
will descend to a depth of about 61 ft. on the right 
bank, and 64 ft. on the left bank of the river. 

We hope shortly to give detailed illustrations of 
the steelwork of the superstructure, which will 
greatly resemble the Pont Mirabeau. The cost of 
the foundations is estimated at about 72,0001. 


year, while in case of death his family will be|new palace is to be erected on the Champ de 
entitled to the sum of 1000 francs. Practically 
such payments are made by the contractors, as 
1 per cent. is deducted from the amounts of the con- 
tracts to meet the expenses of the medical and 
surgical services. 

The administration is already makingarrangements 


Mars. It adds much to the interest of the general 
scheme that each one of the numerous buildings 
will be designed and carried out by a different 
architect, selected from among those whose de- 
signs were premiumed at the preliminary com- 
petition. 


Qpar O' ORSAY QUAI DE LA CONFERENCE 
| - ial s 






















; S 


it hie a 3p < + 5,60- 7 
prom one de eaeaoreome —— 
| ; je. 8.90 --%. SE cIERY mtn a a0 oN OS Ga: 
anes Ci A! = ——— eed S \ es 


RSS —_—_ ASS BD MSS 
M0 asin 











A 


— Sand 
{7-91 Pra Tees, PaO eT WaT 


| ee ee eS 
| 











| 


EE Gees amare 





day 


\-0.77 Meee: oe 
Sandy Uy 


rT) 





GLASGOW SUBWAY AND CABLE 
TRACTION. 
(Continued from page 170.) 

Havine described in detail the cable haulage 
machinery, we now turn to the cable itself and its 
guide sheaves in the subway. The view, Fig. 194, 
on page 231, gives a very good idea of the subway 
tunnels. The internal diameter is 11 ft. ; 8178 
yards of double tunnel were lined with brick or con- 
crete, and 3349 yards with cast-iron segments, as 
shown, the latter supplied by the British Hydraulic 
Foundry Company, Limited, Whiteinch, who have 
special hydraulic moulding machines for this class 
of work. The number of such iron segments, fully 
described in our first article, on page 573 of vol. 1xii., 
was 120,000, weighing 20,000 tons. The permanent 
way (Fig. 187) is laid to a 4-ft. gauge, and consists of 
L or flat-bottomed steel rails weighing 60.5 lb. per 
yard, secured directly by spikes to creosoted 
sleepers, which are squared to dimensions 9 in. by 
4} in., and accurately pitched 2 ft. 9 in. centre to 
centre, excepting at the fishplates, where they are 
closer, as is usual. In order to secure a durable 
and clean road bed, and to avoid, as much as pos- 





about provincial exhibits; a humber of departmental 
committees have been formed to collect exhibitors, 
and especially to make preliminary selections, and 
to report on such industrials as ought to be ad- 
mitted, on account of the interest and importance 
attaching to the manufactures or products that they | 
propose to exhibit. It is desired that the Exhibi- | 
tion should be strictly select, for space must be 
economised in spite of the large area reserved 
for the purpose. In view of the vast international 
competition that will exist, the various depart- | 


The foundations of the new bridge over the Seine, 
‘* Le Pont Alexandre III.,” will be commenced in 
a few days. The bridge, as we have already ex- 
plained, will consist of one flat arch ; its total length 
between the faces of the abutments will be 109 
metres (357 ft. 7 in.) ; the bearings will rest upon a 
slightly inclined granite bed placed somewhat 


‘behind the face of the abutment ; these bearings 


are placed almost at high-water level. The bridge 
will have a total length of 156.06 metres (513 ft.) ; 
the roadway itself will be 20 metres (65 ft. 7 in.) 


mental committees are instructed to make a rigorous | wide, and the total width, including footpaths, will 


selection, as only such exhibits are desired which | be 40 metres (131 ft. 3 in.). 


will add to the real utility and magnificence of the | 


display ; it may readily be imagined that the labours | the river quays. 


Approaches on each 
side will connect the roadway of the bridge with 
During the period of the Ex- 


of these committees will be very heavy, and their hibition the tramcars which usually run on the 


task an invidious one, which may readily cause | road level will pass 
|formed in the brickwork of the abutments. It 


serious difticulty, 


through a covered way 


We have already mentioned that the Palais, will be roofed with a light superstructure formed 


de l’Industrie is to be pulled down, and that to 
facilitate this work a tunnel has been made to the 
Seine for the removal of the débris and old 
materials. The contract for the demolition is | 





| of steel beams, placed 6 ft. 6 in. apart; the total 


width of the abutments will be 110 ft. The geo- 
logical formation of the ground is of some in- 
terest ; below the made surface soil, an alluvial 


already signed, and the work will begin shortly. | deposit is reached, and beneath lies the Seine 


The lowest level of the foundations will 


In the meantime the tinal plans of the large palace, | gravel. 
which is to stand opposite the small one, of which | reach alternate seams of stone and sand; fora depth 
we recently gave a description (see ENGINEERING, | of about 26 ft. the subsoil consists of sandy clay. 


sible, dirt and grit, the ballast from the bottom of 
the invert upwards, is entirely of whin or trap 
stone, broken to 2-in. gauge for the lower bed ; 
over this the road is graded, and the sleepers 
packed with a layer of the same material broken to 
l-in. gauge. The ballasting is then finished by 
filling in the whole surface of the road with the 
finer material, flush with the tops of the sleepers ; 
the result is very satisfactory, and as even when the 
cars are very heavily overloaded the weight per 
wheel will rarely exceed 1.75 tons, the wear and tear 
will be trifling for years to come. In this depart- 
ment, at least, the cable system shows to great 
advantage, the maintenance of permanent way being 
much less than when any system of motor traction 
is employed. 

Four cables have been supplied, one by Messrs. 
George Cradock and Co., Wakefield, a section of 
which is shown by Fig. 155; a second by Messrs. 
Thomas and William Smith, Newcastle-oh-Tyne, 
illustrated by Fig. 156; a third by the White- 
cross Company, Limited, Warrington, of which 
Fig. 157 is a section; and the fourth was by 
Messrs. R. S. Newall and Son, Limited, Wash- 
ington, Co. Durham, of. which Fig. 158 is a 


page 3 ante), are finished. 


this palace will be two large galleries intersect- | 60 ft. 


ing each other at right angles ; the side windows 
will be large and numerous, so that the interior will 
be well lighted, while visitors will enjoy from them 
a good view of the Champs Elysées and the new 
great avenue. The first storey will be lighted 
from above by means of a large skylight, almost 
entirely hidden by the facade. This fagade will 
consist of a portico, in the centre of which is 
the main entrance, formed of three arches, while 
covered galleries run behind the columns of the 
portico. 

The final plans of the different buildings of the 
Exhibition are far from being decided upon, but at 


lare two voids in 





least it is not too soon to obtain a general idea of | 


some of the more important. There will be a build- 
ing for Educational exhibits ; a National Industries 
palace, in which the State will exhibit the costly 
results obtained in its tapestry, porcelain, and 
other factories, and there will be a building devoted 
to exhibits relating to decoration and furnishing of 
public buildings and private residences. A special 


The chief feature of |The total depth of the foundations will be about 


The annexed diagram is a_ longitudinal 
section of the abutments, and it shows that there 
the foundations intended to 
lighten the weight of the bridge—one between 
the river walls, supporting the front of the arch, 
the other under the passage reserved for the 
tramways. 

The lower courses of the abutments will be of 
cut stone set in Portland cement and bedded in 
concrete, and above, as far as the springing of 
the arch, the masonry will be in granite. The 
spaces formed by the compressed-air chambers 
will ultimately be filled with concrete made in 
the proportions of three of broken stone and two 
of Portland mortar, cement, and sand. 
the principal blocks of masonry forming the abut- 
ment will be constructed within a caisson, the 


| internal dimensions of which will be the same as 


the external size of the abutment; the masonry 
forming the lower part of the river wall will be 
erected within caissons 13 ft. in length. If several 
caissons be used they may be separated by intervals 


Each of | 


section. The length supplied in each case was 
36,300 ft., the diameter i in., the circumference 
from 4% in. to 4? in., while Lang’s lay, or an adap- 
tation of it, was utilised. Although they all differ 
slightly in section, they were designed to meet the 
same conditions. 

Before indicating the characteristics of the several 
cables, it may be interesting to quote from Mr. 
——? specifications the principal conditions to 

e met : 


The cable on the outer circle runs ‘‘ with the sun,” that 
on the inner circle ‘‘against the sun.” There are no ter- 
minal sheaves, no switch crossings, and only one cross- 
over for each cable, at the entrance to the power station. 
The maximum speed of each cable will be 15.1 miles an 
hour. Each cable will be run continuously during 18 to 
19 hours each and every day. The cables will be driven 
| by Walker’s patent differential drums 14 ft. in diameter. 

The main guide or deflecting sheaves under the track are 
| 12 ft. in diameter. The curves on the track are all of 

very large radius—9 chains as a minimum—and all the 
| Vertical curves at the bottom of valleys are in keeping 
| with the horizontal curves. The most important grades— 
below the river—are 1 in 18}, the length on each side of 
the dip about 1000 ft.; for the rest, the greater part of the 
‘road is very easy for cable traction. After leaving 
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the elevating sheaves, which are close to the main 
guide sheaves, and arranged in groups to give an easy 
curve to the cables, the deflection on the track will rarely 
exeeed 4 deg. between any two sheaves. The track 
sheaves, will be more carefully made than is usual, and 
very fairly smooth to begin. All sheaves within the 
power station, and out to and including the elevating 
sheaves, will be turned true on the rim, and to suit 
the cable. The cables will be protected from the weather 
throughout their length, and every precaution will be 
taken to keep them clear of water and grit. 

The number of car-grips on each cable will, for the first 
year, probably not exceed seven; each grip will haul a 
train of two cars, and of 24 tons gross weight approxi- 
mately. Each car will carry a grip, but the secon ip 
is intended to be a reserve for the train. The length of 
bottom die of grip is 2 ft. 9 in., slightly rounded down at 
ends to avoid notching the cable ; effective length, say, 





2ft.7in. The <j die is 2 ft. 34 in. in length.* _ 
Each cable shall measure not less than thirty-six thou- 


quality known as “‘ patent improved crucible cast steel.” 

reference is expressed for the following mode of 
laying up each cable (provided that uniform diame er 
can r Bn & be guaranteed), viz., that each cable of the 
specified length shall be laid up in one continuous and 
uninterrupted operation, that is to say, that the total 
length of each strand required for each cable shall be 
made in one continuous length and wound on to one reel, 
and that the six reels carrying the six completed strands 
shall be placed at once on the laying-up machine, and 
the whole cable closed in one continuous operation, as 
above stated.* 

Contractors shall maintain and uphold each and all 
cables during not less than six months after each is put 
into regular service, that is to say, they shall make 
good or renew any or all parts which may prove, during 
the first six months, to be of defective design, material, 
or workmanship. Contractors shall not be required to 
make good damage resulting from fair wear and tear, or 
from accidents beyond their control. 
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sand three hundred feet (36,300 ft.) in length when 
delivered at the power station. The diameter shall be 
1}§ in., and the circumference 4 in., after the cables 
have been put into service, straightened, stretched, and 
the strands thoroughly pulled into position. Intended 
weight 21 lb. per fathom. 

Six-strand cables with compound strands are deemed 
_— suitable for the work to be performed, and the 
ergon of construction must be such as will secure the 
est combination of flexibility with continuous surface for 
wear and tear, 

In order that contractors may be able to accept full 
responsibility for the performance of their cables, it is 
= deemed ‘desirable to insist closely on any particular 
details of construction. Contractors must, however, bear 
> mind that while very large outer wires may lengthen 
so service of the cables, by reducing flexibility they 
i oy the wear and tear of sheaves: and, on the other 
iand, that very small outer wires, while favourable to the 





sheaves, are not likely to give so good results under the 

action of car grips. The cables are intended to be of the 
* It has been found that the present average require | 

pas wag traffic are best me by running aide cars | 

Ane y rather than double cars at longer intervals. | 

dena f ee of writing, there are eight cars on each cable ; | 

bp “e Shortly be augmented to nine, then to ten cars 
each circle. Double cars will follow when required. 





Messrs. Cradock’s cable (Fig. 155) is composed 
of six compound strands, with nine outside and 
seven inside wires, all manufactured of their 
special crucible steel and a hemp core in the centre, 
the total breaking strain being 67 tons. The 
36,300-ft. rope was manufactured in one piece, with- 
out splice either in the strand or in the rope, and 
the total weight is 60 tons. 

Messrs. Smith’s rope (Fig. 156) is also of six 
strands, but each contains 15 wires—eightoutsideand 
six inside wires—with one core wire in the centre. 
These six strands are in their turn laid round a 
heart of best hard-laid white manilla. The eight 
outer wires are, of course, of larger section than 
the inner wires, the reason for this being that it is 
desirable to obtain as large a wearing surface on 


|the outside wires as possible, consistent with a 


certain amount of flexibility, to enable the cable to 
pass round the driving sheaves without any danger 
of the wires being damaged by undue bending. 
The smaller inside wires give just the amount of 
* It was finally decided before placing any orders that 
all cables must be laid up in one length, without splice. 








flexibility required. The rope is laid up in the 
Albert lay, i.e., both the wires in the strands 
and the strands in the rope are laid up from left to 
right. The wires thus present a much longer 
wearing surface than in the ordinary lay, in which 
the wires and strands are laid up in opposite 
directions. The length of the cable is 36,600 ft., 
and the size is 48 in. in circumference. The total 
weight is not far short of 60 tons. 

The Whitecross cable (Fig. 157) is of six strands 
of 13 wires, seven outside, five inside, with a centre 
wire. The centre of the rope is of hemp. ‘This 
rope also is 48 in., and was laid up without joint or 
splice in one continuous length (36,300 ft.), and 
weighed 58 tons. The following are the tests of 
the various wires used in its construction. 











Gauge of | Twists in Breaking Strain _— Bends at 
Wire. 8 In per Square Inch. Right Angles. 
No. 16 | “ | 90 tons. | 

» i | 88 9 4, | Tt 
| i a 
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The safest, most economical, and most expeditious 
means of loading, transporting, and unloading any 
cable is undoubtedly a reel, capable of receiving 
the whole in one length. The cable is coiled on to 
this reel in the maker’s works as the laying up pro- 
cess goes forward ; the reel is carried toitsdestination 
by rail, and the cable is uncoiled, being pulled by 
power directly on to the drum on which it is to be 
stored in the power station, the transport drum re- 
volving in bearings temporarily fitted on the railway 
truck. This procedure reduces to a minimum the 
number of men required tou handle the cable and 
the risk of ‘‘ kinking,” which is a terror to all who 
are experienced in handling wire ropes. A cable of 
60 tons with theadded weight of a reel strong enough 
to carry it safely makes rather a heavy concentrated 
load, and it was found difficult to arrange a reel of 
proportions to meet the different requirements of 
the several carrying companies who were interested 
in the transport ; indeed, it would seem that a net 
load of 65 to 70 tons is rather more than the rail- 
way companies care to carry on eight wheels, ob- 
jection being taken either to the load on the trucks 
themselves, or to the concentrated load on the 
bridges. It was, therefore, decided to allow each 
maker to send forward his cable in the manner most 
convenient to himself, and it is interesting to note 
the method adopted in each case. 

Messrs. Newall sent their rope in a special 
train of seven ordinary wagons, each having about 
8 tons of cable coiled in it. The Whitecross 
Company intended to send theirs in a single reel, 
but owing to the difficulties already referred to 
they had to divide the rope in two trucks 
with a drop girder frame carried on four-wheeled 
bogies. Into these the rope was evenly coiled ; 
but the speed of the train was limited to 20 miles 
an hour. Messrs. Cradock sent their rope on two 
drums mounted on wagons, and Messrs. Smith 
employed their usual cages for the transport of 
tramway ropes, two cages being required, and each 
was carried on a six-wheeled wagon. A frame or 
derrick was erected over the railway wagons at the 
power station, and the cables were hauled thence 
through hatches in the roof of the power house 
immediately over the storage drums, which are 
4 ft. 10} ft. in diameter, 12 ft. over flanges by 8 ft. 
long, and are driven by separate engines, as de- 
scribed in a previous article. The four ropes give 
two spare cables, those by Messrs. Cradock and 
Smith, the cables now on service being those by 
Messrs. Newall and the Whitecross Company, 
Limited. 

Their great length and weight made the hauling 
of the cables into the tunnels a matter requiring 
some ingenuity. First, a pilot rope of 6? miles in 
one length, being in reality a strand, and there- 
fore nearly one-sixth of the weight and strength of 
the main cable, was coiled in equal parts on two 
reels. Each of these reels was placed on a small 
truck and carried by its gudgeons on_ bearings. 
The two trucks were then taken together round 
the track to a point opposite and equidistant from 
the power station in either direction. The bight, 
or loose part of the rope between the two reels, 
was lashed to the rails, then the reels set out for 
the power station in opposite directions, each pay- 
ing out the pilot rope on to the track and carrier 
sheaves as it went. When the trucks met at the 
station, the ends of the rope were released from 
the reels and taken within, one part being spliced 
to the main cable on the storage drum, while the 
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GLASGOW SUBWAY AND CABLE TRACTION; SHEAVES AND CABLES. 
MESSRS. SIMPSON AND WILSON AND MR. D. H. MORTON, GLASGOW, ENGINEERS. 
(For Description, see Page 230.) 
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other was passed round the smaller driving drums 
(just as the main cable was intended to do later), 
then taken out and made fast to the old storage 
drum, which has already been described as being 
provided to receive the old cables when they are re- 
tired from service. From this point, indeed, the 
process of putting the first cable is exactly that 
which will be followed in renewing cables, the old 
cable in the first case being represented by the 
pilot rope. Connections having been established 
all round, the main driving drums were set in 
motion by the auxiliary or barring engines moving 
at slow speed. The pilot rope was pulled home, the 
main cable spliced to its outgoing part being 
pulled on to the track to take its place, while the 
retiring end of the pilot rope on leaving the driving 
drum was taken up and coiled on the old storage 
drum. When the main cable was nearly all out, 
and the pilot rope nearly all in, the stress on the 
latter was something over a fair working load ; 
and the reappearance of the end of the main cable 
was anxiously watched for. All went well, how- 
ever, and the pilot rope pulled in the second rope 
in the same manner as the first, without any sign 
of straining. As indicated above, the retiring 
cable takes the place of the pilot rope in all 
future operations, and with proper management 
the old cable can be retired, the new cable threaded 
and spliced in the night without interrupting 
traftic. 

There are three types of track sheaves, and each 
is fully illustrated on page 233, No. 1 is a vertical 
sheave (Figs. 160t0168). This is used at intervals of 
30 ft. on straight tracks. No. 2 (Figs. 169 to 179) 
is the inclined sheave, being capable of adjustment 
from 30 deg. to 60 deg. from the vertical, and is for 
use principally on curves from 1320 ft. to 5000 ft. 
radius, also in combination with the horizontal 
sheave (Figs. 180 to 184) on all curves below that 
radius, the sharpest being of 660 ft. The diagram 
on page 231 (Fig. 159) shows the types and pitches 
used according to curvature. In the 11,527 yards 
of double tunnel there are 1300 of type No. 1, 
1550 of No. 2, and 600 of No. 3. Each is designed 
to run at from 260 to 320 revolutions. 

' Tt is not necessary to enter into any lengthened 
description of the design, on which Mr. Morton 
has bestowed much care and experience. The com- 
plete drawings which he has kindly enabled us to 
publish fully show the details. No. 1 sheave (Figs. 
160 to 168) is 16 in. diameter on the tread, with a 
4-in. rim, and runs on a spindle put in under hy- 
draulic pressure. Although 12 in. in the body it 
is 1} in. at the ends, where it runs in little axle 
boxes (Fig. 167). These boxes in turn are carried 
in a cradle which is titted inside of the cast-iron 
ballast box. Rubber washers have been put under 
the cradle boxes to help to deaden the sound. 

Type No, 2. (Figs. 169 to 179) is also 16 in. in 
diameter on the tread, but the width over the rim 
is bin. The spindles in this case are 1} in. in the 
hody and 1} in. in the bearings. To secure the 
proper running of these diagonal sheaves (which, 
as indicated above, are numerous on this road), it 
is important that their inclination shall agree ap- 
proximately with the resultant of the vertical and 
horizontal forces which make up the load. The 
relative values of these forces vary throughout the 
road, and depend on many circumstances, such as 
the amount of curvature and pitch of sheaves, or 
whether the sheaves are on a brow or in a dip, near 
to, or far from, the power station, on the outgoing or 
incoming part of the cable, &c. Some means of 
adjustment must therefore be provided after the 
sheaves are placed on the track, and to secure this 
end the bush boxes ought properly to be made to 
travel in a radial path whose centre is in the cable. 
But this is troublesome to achieve, and a close 
approximation to the true path is secured by 
choosing two inclined paths on which the trunnion 
blocks can be shifted and fixed in any desired posi- 
tion. This is clearly showr. in the general view of the 
sheave, Fig. 170, and in the details, Figs. 175 and 
176. Apart from the trunnion block the bearing is 
free to move, so that the spindle may always find a 
fair bearing. The oil feeds are also adjustable with 
a conical tipped screw, as shown in Fig. 175. 

Type No. 3 is a horizontal sheave 17 in. in 
diameter on the tread, It runs on a vertical stud 


of 1} in. diameter, on the upper end of which is 
fitted a circular malleable-cast oil box, the lower 
end being fitted into a large soleplate. 
is fitted with a movable rim as shown. 

The introduction of the ballast-boxes for types 1 
and 2, and of the large soleplates for type 3, 


The sheave 


adds rather seriously to the cost of track sheave 
equipment, but there are reasons. The two former 
being water-tight, prevent the sheaves throwing up 
water on to the cable, and all boxes having ledges or 
combings rising 3 in. above the tops of the sleepers, 
ballast, stones, and dirt are prevented from reaching 
the sheaves and bushes. These combings are pro- 
vided with lugs to facilitate the fixing of oaken 
guards wherever the cable shows signs of being 
liable to occasional disturbance from its normal path. 
Further, the boxes make the equipment of each 
sheave complete and self-contained, and the sleepers 
being accurately spaced, any desired improvement 
or alteration in pitch or alignment of sheaves can 
be made quickly and at little cost. 

All the sheaves are made of the best quality of 
cast steel. To insure the greatest practicable hard- 
ness and durability in the rims of the sheaves, with 
a reasonable amount of strength and elasticity, a 
number of interesting experiments were carried 
out. One-half per cent. of the total number of 
castings taken from the bulk, at random, were 
placed at the disposal of the engineers, and were 
subjected to drop tests, to bending, and ham- 
mering to destruction. Samples were taken from 
these broken sheaves, and prepared for machine 
tests. All the spindles are of bar steel, made by 
the Martin-Siemens process. The ultimate tensile 
strength was to be not less than 28 tons and not 
more than 32 tons per square inch, with an ultimate 
elongation of not less than 25 per cent. ina length 
of 10 in. All the bushings are of magnolia white 
metal. Phosphor-bronze anti-friction washers were 
used, All the bush-boxes are of cast malleable 
iron. One-quarter per cent. of these boxes were 
placed at the disposal of the engineers for destruc- 
tive tests by hammering. All the cradles, carriers, 
trunnion-blocks, ballast-boxes, and soleplates are 
of tough cast-iron—a mixture of Scotch grey iron, 
with one-fourth hematite, and a small proportion 
of goodscrap. The ultimate tensile strength was to 
be not less than 7 tons per square inch. Square test 
bars, 40 in. by 1 in. by 1 in., poured from the metal 
used in making the bulk of the castings, had to 
deflect 4 in. without fracture when loaded with 
800 lb. applied in the middle, between supports, 
36 in. apart. The load and supports were in con- 
tact with the bar by knife-edges. All the bolts and 
wood screws are of the highest quality of Staf- 
fordshire iron. The contract for the track sheaves 
equipment was placed with the Anderston Foundry 
Company, Limited, Glasgow. 

There are four diverting sheaves at the point 
where the cable leaves the power station and enters 
the subway. These are shown by Figs. 185 and 
186, on page 232. They are 12 ft. indiameter, and 
as they are placed below the rails, and are thus 
difficult of access, they have been made espe- 
cially strong and beyond the possibility of mischief. 

The stress on the sheaves running in towards the 
power station is heavy, and very far in excess of the 
load on those running outward ; but the sheaves, 
frames, and bearings are made all alike merely to 
facilitate construction and possible interchange. 
The load is taken on the caps of the bearings in 
preference to the solid bottoms in order to econo- 
mise space, to facilitate removal of sheaves, and 
access to, or removal of, bearings. The possible 
resultant stress at the bearings of each inrunning 
sheave may be stated at 33,000 1b., and though this 
load may rarely be reached, a large margin of 
strength is provided on this basis. The vertical 
permissible space for the sheaves and frames is 
2 ft. 10 in. between the under side of the rail 
girders and the foundations. More room is avail- 
able at the centre line of the gudgeons. All four 
sheaves lie horizontally in one plane ; in the other 
plane each sheave is canted to the extent of 1 in 
12 with the horizontal. The moving cables have 
about 6 in. of clearance from the centres of the 
cables to all stationary metal. 

The sheaves are made of the strongest mixture of 
iron, turned in grooves, and 3 in. thick at the 
bottoms of the grooves to allow for wear. There 
are 10 solid oval armsin each sheave. The sheaves 
are made in halves, with planed joints, the eyes 
being bored to 9 in. diameter. The gudgeons are 
of Siemens-Martin steel, the bearings being on the 
top and bottom, 7 in. diameter, 12 in. long, and 
each formed with a bearing on the bottom to serve 
as a footstep. Stud projections are left on the 
upper ends of the gudgeons (beyond the bearings), 
so that any small auxiliary machinery may be 
driven therefrom. Solid stop collars are provided 





on the gudgeons at the bottom of the eyes of the 





sheaves, so that the sheaves cannot fall against 
the lower bearings. The boxes or bushes for the 
bearings are of cast steel, lined with magnolia metal. 
Hard phosphor-bronze discs and tool steel pivots 
are provided for the bottom bearing of each gudgeon. 
The bearing caps are of cast steel, and are secured 
by two high-class steel bolts 2 in. in diameter. 
The lower sheave frames, or soleplates, are in 
section, 12 in. broad, 9 in. deep, of box-shape, 
covering a large area. Cast on each lower frame 
is a strong stool with planed upper surface, and 
the double-armed top frame is bolted to it. On 
each top frame is a patch to serve as a bearing 
for the rail girders. Strut pieces are provided 
to assist the holding bolts in maintaining the 
positions of the frames. On two of these struts 
are cast extensions, and on the extensions a 
bridge casting is bolted to carry the rail girder 
overhead and to span the cable below. The 
holding bolts are of Siemens steel; solid heads 
and strong washer plates, 12 in. square, are arranged 
to prevent the heads turning round (Fig. 187). 

The arrangement for ‘‘ crossing over” opposite 
the power station is shown by Figs. 187 and 193. 
We have just described that the cable runs round 
12-ft. guide sheaves in passing into and out of the 
station. In approaching the crossover the gripper 
is released, and the car floats over the intervening 
space until it reaches a point where it can pick up 
the cable on the outgoing side. In passing down 
into the crossover pit the cable describes a short 
and easy arc over a group of four 30-in. steel sheaves, 
pitched 3 ft. 9 in. centres; each sheave with its 
spindle and bearings being fitted into a cast-iron 
water-tight box. The bearings are provided with 
vertical adjustment, so that the load on each 
sheave and the lead of the cable can be adjusted 
with accuracy. On the outgoing side the cable 
passes over five sheaves generally similar to those 
described, and set at 6 ft. pitch, and the 
ast three have special narrow rims with just flange 
enough to hold the rope. These three are also set 
so that the cable runs in them at alevel above the 
rails higher than the normal ; the last sheave, 
indeed, carries the rope 1? in. higher than when it 
is secured in the grip. Further, these sheaves and 
the cable are set 1 in. out of the true centre line of 
the track in one direction, while the rails are set 
2 in. out in the other. The total deviation of 3 in. 
permits the grip just to clear the elevated sheaves, 
on passing the last of which it is in a favourable 
position to receive the cable. 


(To be continued.) 








THE RUSSIAN PYROCOLLODION 
POWDER. 
(Concluded from page 216.) 

Four rounds were fired from a 9-in. gun, with 
the new powder in strips of one thickness, with the 
results below. A gun of this calibre either fires a 
projectile of 308 funts (278.06 lb.) with a charge of 
brown powder of 84 funts (75.84 lb.), giving an 
initial velocity of 1573 foot-seconds and a_pres- 
sure of 1655 atmospheres, or a projectile weighing 
460 funts (415.29 lb.), with a charge, also of brown 
powder, of 176 funts (158.89 lb.) giving a velocity 
of 1862 foot-seconds and a pressure of 2410 atmo- 
spheres. In either case the value of T fora unit 
of weight of brown powder is 90.7 x 10°, or from 
one-half to two-fifths of that for pyrocollodion 
powder. The length of the gun is 35 calibres, and 
the chamber capacity is 4703.9 cubic inches. 








w. P. | Vv. | V/P. | Zz. Z. V/w. 
funts Ib. | atm. | ft.-s. 
56 (50.56) | 970 | 1709 | 1.76 |161 x 105} 283 x 105] 30.5 
70 (63.2 | 1550 | 2068 | 1.33 | 188 x 105] 250 x 105] 29.5 
81 (73.13) 1967 | 2323 | 1.18 | 205 x 105/242 x 105] 28.7 
88 (79.45) | 2570 | 2523 | .98 | 223 x 105/219 x 105| 28.7 








The ratio V/w varies quite regularly, and ap- 
proaches to constancy, thus showing the regularity 
of the action of the powder. The value of T is 
almost exactly the same as with the 3-pounder 
quick-firing, thus proving that the powder is as ap- 
plicable to a gun of 9-in. calibre as to those of less 
than 2-in. calibre. 

Finally experiments were made with the 12-in. 
gun of 35 calibres, which has a chamber capacity 
of 13,421 cubic inches, and fires a projectile weigh- 
ing 810 funts (731.27 lb.). Two different thicknesses 
of pyrocollodion were tried, and for purposes of 
comparison the results, obtained with brown 
powder manufactured at the Okhta factory and 
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at the Schliisselburg works, are also given. The 
thicker strips of pyrocollodion were not uniformly 
dried ; the thinner strips were dried uniformly, 
though insufficiently. 


Comparative Firing from 12-In. Gun 


























| 
_—- w. P.| V.|Vv/P|  T. Zz. \Vpo 

2 : | | 

a Ib. ae | f.-8, | 
340 (306.95)/2435 1977| .81| 93x 105) 75x 105) 5.8 
Cone een {| 380 Giscoclersoana| 36] 9ex 108] fo 105| 5.6 
es 380 (343.06))2115 2056) .97) 90x 105) 87x 105) 5.4 
brown 395 (356.61)/2312'2112) .91) 91x 105) 83x 105) 5.3 

Pyrocollodion : | | 
} 108 (97.516)| ? {1182} ? |105x 105 ? 10.9 
Thicker .. 180 (162.5 Jasss i267 1.48 |147 x 105/218 x 105 10.0 
250 (225.7 )}2535 2578/1.02 |215 x 105/219 x 105 10.3 
(| 180 ties2 )/1367/1854 1.36 |154 x 105/209 x 105, 10.3 
Thinner ..4 | 203 (183.27) 1850 |2092|1.13 175 x 105/198 x 105 10.3 
ri | 223 (201.32)/2122 2284/1.08 |189 x 105/204 x 105 10.2 
245 (Laas _— 95 |201 xX 105/191 x at 10.1 

| | 





The regularity with which V/P and V/w vary, 
shows that the requisite velocities can be obtained in 
the large calibre guns without the risk of any un- 
expected irregularity as the pressure increases ; 
and we see also that, with the pressures of 2700 
atmospheres which are developed by the brown 
powders, a velocity of about 2500 foot-seconds is 
obtained. In June, 1893, when these experiments 
were in progress with the 12-in. gun, Professor 
Mendeléyeff was absent from St. Petersburg, but 
he was promptly made aware of the results attained, 
by a telegram from the President of the Naval 
Artillery experimental committee—Admiral Maka- 
roff—congratulating him heartily upon the brilliant 
achievements of his new powder. 

The foregoing statistics are of great interest as 
throwing light upon the relation between the 
velocity and the pressure in these experiments ; 
but before leaving the subject, a further series of 
data will be given throwing additional light upon 
the pressures set up by pyrocollodion powder, 
viewed from a slightly different standpoint. 

It is almost unnecessary to remark that a propul- 
sive agent, which is to be employed in heavy ord- 
nance, should show no tendency to act explosively, 
or, in other words, that the pressure due to the com- 
bustion of the powder should develop gradually, 
and should be distributed over as large an area of 
the bore as possible. Where the pressure is sud- 
denly developed, and when a very high pressure 
occurs on a narrow area, there is a tendency to 
strain the gun, to form as it were a bulge in the 
explosive wave passing through the bore of the 
gun. Briefly, we should expect to find with an 
ideal powder that all the crusher gauges in the rear 
end of the bore give an almost identical reading ; 
but that where there is a tendency to act explo- 
sively, or to set up a local pressure, the readings of 
the rear crusher gauges will vary considerably, and 
the pressure recorded by the crusher gauge in the 
breech apparatus will be distinctly less than that re- 
corded by the gauges in the bore at the point where 
the highest pressure is developed. Viewed in this 
light, the following Tables are unusually interesting. 

The results below were obtained in a 6-in. gun : 


Pressures Recorded in 6-In, Gun, 





Pressure on a Crusher 


Nature of Powder. 
In Breech 


Apparatus. In the Bore. 





5 . atmospheres|atmospheres 
Prismatic non-smokeless .. 1886 1980 


Gun cotton (Okhta factory) 10.83 Ib. 1750 1798 
” ” » 9.39 ,, 1333 1379 
» | French .. i nd 1864 1885 
Rothweil e ac 12.41 Ib. 1592 1670 
Nitro-glycerine 10.16 ,, 1060 1193 











A similar experiment was made in a 4.2-in. gun 
using pyrocollodion powder, but nothing of this 
kind was observed. The variations did not exceed 
1 to 2 per cent., which may have been due to errors 
in the readings of the crusher gauges. With the 
nitroglycerine above, the variation, which amounts 
to 123 per cent., cannot possibly be due to this error. 
Again, the next Table gives results (means of 
five rounds) obtained with the light Russian field 
gun, which has a calibre of 3.42 in., length of 
chamber 9,35 in., and total length of bore 73.4 in., 
and fires a projectile weighing 15.12 lb. 

It will be observed that with black powder the 
pressures fall gradually towards the muzzle, while 
with the smokeless powders, until the crusher at 
19 in. from the base is passed, the pressures remain 
fairly constant, and even increase. The velocities, 





in the case of the smokeless powder, are unfortu- 
nately low, and it would have been more satisfac- 
tory had further data, with increased velocities, 
been available. 


Comparative Results of Firing from 4.2-In, Field Gun. 















































Black. Smokeless. 
Nature of Powder. | Gun-cotton. eee 
| Large are he 
| Grain, fa ‘eabitoa io 38 
| : chlussel- | 5 =o 
Okhta. | Kazan burg. | = 
Thickness of ribbons | 
and grains in} .3 034 |.028 .028) .036 | .118 
Weight of charge Ib.| 3.08 1.28 1.56 1.33| 1.64 | 1.58 
Pressure atmos. : — ——— |__|} —_—|-—_— 
At base of bore ..| 1563 990 {1557 1057) 986 | 1592 
», 4.5 in. from base} 1389 941 {1472 972) 959 | 1422 
»» 12 in. re 1459 967 |1490 978} 941 | 1537 
»» 19 in, x 1258 980 |1575 1058) 992 | 1555 
» 24.5in, 1077 | 962 |14301016) 906 | 1327 
», 34.5 in. wm 585 735 | 825) 710 742 =| 1065 
»» 48 in. 3 <300 336 | 441) 335, 443 458 
», 66.5 in. dé <300 319 | 323 825) 370 =| 373 
Mean pressure on 
first four gauges in | 
atmospheres 1417 970 |1524 1016) 70 1527 
Initial velocity f.-s.| 1439 1463 {1671 1474) 1475 1752 
| 








The results given below were obtained in 1894 
with pyrocollodion powder fired in a 3-pounder 
quick-firing gun of 1.85 in. calibre, in which the 
pressures were measured by crusher gauges, one in 
the breech apparatus, and 11 at various distances 
along the bore. These gauges had previously been 
set at varying pressures, viz., from 700 atmospheres 
for the tenth crusher, ranging up to 1800 atmo- 
spheres for the breech crusher, so as to avoid the 
influence of minor blows, which—as is well known 
—affect the accuracy of the readings. This had also 
been the case in the previous experiment. The 
projectile weighed from 3.21 lb. to 3.3 lb., and the 
charge was 11.59 0z. It is interesting to note, by 
the way, that the six rounds on the first three days 
were fired with a varying quantity of the solvent 
(from 1.3 to .8 per cent.) still remaining in the 
powder, but that on the last day this quantity had 
diminished to .4 per cent., with the result that in- 
creased velocity was obtained. 

The asterisk in the Table indicates an unrecorded 
result. 

Pressures from Pyrocollodion Powder in 1,85-In. Gun, 





Pressure on the Crusher Gauge 
Mean Distance of i 











in Atmospheres. 
Pressure, |Crusher Gauge} og Se Pa 
Atmosperes.| from Bottom | | 
| Of Bore. | Jan, 22. Jan. 28.| Feb. 4. | Feb. 16, 
: in | } | 
2026 | 0 2020) 2000 2030,1975|2010 1910 2125/2135 
2041 6.5 2055 2060/2065 |2015|2070'1980 2125/2160 
1984 13.25 1990 1950/2010)1940 1980/1930 2030)2045 
1974 16.75 1980 1925] 1990!1925]1965 1905 2040/2065 
2005 20.15 1995 2040/ 1965/1975 1990! * 2100'1970 
2022 | 26.9 * |1990)2005|2120|1975/1915 2080/2070 
1874 33.65 1900 1825] 2035|1725) 2005/1800 1925) 1775 
1554 40.4 |1550, 1555) 1520)1550)1630/ 1485 1575|1570 
1233 47.15 !1160/1230|1200/1260)1230| 1300 1165/1315 
1006 53.9 955) 976 990|1050/1075|1050 1000) 955 
878 60.65 825) 950) 870] 860) 850) 990 800) 780 
735 67.4 680, 780| * | 776} 800) 850 875) 685 
| | | | 
Initial velocity ee £.-8, 2223/2242) 2232| 2218/2241 2225/2302 | 2290 
|S me |e | | 
Man |G’ y ome | 2232 2225 2233 | 2296 
»» pressure on first six! | 
gauges atmos. | 2000 2000 1966 | 2079 





In order to enable the above results with the 
pyrocollodion powder to be more readily compared 
with those given previously for the black and 
smokeless powders, the following tabular statement 
has been drawn up, showing the percentage of the 
highest reading of the crusher gauge at various 
distances along the bore expressed in calibres, 
Column 2 gives the mean of the three columns 
for the gun-cotton powders, made at Okhta and 
Kazan, in the last Table but one, and column 4 
gives the mean of the eight rounds with pyro- 
collodion from the last Table. 

To enable the above data to be still more clearly 
grasped we may put this in the form in the last 
Table, which approximately shows the percentage 
of the maximum pressure occurring at certain given 
distances, measured in calibres. 

These results point to the great superiority of 
pyrocollodion in this particular respect, and show 
that the zone about the bore in which the greatest 
pressures occur is, in its case, more elongated than 
with the other powders, and that there is uniformity 









































4 
35 
Comparative Pressures with Various Powders, 
. Pyrocollodion 
Black Powder. Smokeless Powder. Powder, 
Distance Distance | 
. engi or | seehes of Crusher 
\from - : obel’s {from Bot-, 
—_ tom of | Prima | Nitro- | tomof | — 
* | Bore in | * glycerine. | Bore in 
Calibres. | | Calibres. 
| 
‘ AEE pes RRR eee) RAS 
1 —, 2. 3. | = | 4. 
Reading | | Reading | Reading | | Reading 
of crusher} ,of crusher of crusher ‘of crusher 
1563 = 100; 1212=100 | 1592=100 | 2026 = 100 
percent. | per cent. | per cent. | per cent, 
89 p.c.} 1.32 94 p.c. 89 p.c. } 
93 ,, | 3.51 6k Ce 3.5 | 101 
807? | 3.56 100)? | 9g? 72 | 98 
Os. | 78 on $3 ,, 9.1 | 97 
37 ,, | 10.09 eo: 66 ,, 10.9 | 99 
S19, | 14.08 5,1 Be 14.5 | 100 
<19 |, | 19.44 | 27, 23 ;, 18.2 92 
resins ares 21.8 77 
tere 25.5 61 
| a < ‘a 29.1 50 
és | oe wé 32.8 43 
ee | es re 36.4 | 36 
| | \ ! 
Percentages of Maximum Pressures at Various 
2 Bins Points of Bore. 
Distance | ‘ 
8 ae Nitro- Pyrocol- 
fre pe — Black, | tun — glycerine. lodion. 
} | 
calibre percent, | percent, | percent. | per cent. 
3.5 93 | 95 96 101 
7 (a 85 99 
10.5 35 60 65 98 
14 15 39 30 99 
20 10 26 22 80 
| 








of pressure in that zone. In other words, they 
demonstrate the absence of any tendency towards 
explosive, or disruptive, action on the part of this 
new form of powder. 

So far we have spoken only of experiments up 
to the beginning of 1894; but these were followed 
by further trials in 1894 and 1895 as the manufac- 
ture of the powder improved, and as it was brought 
into general use. Of these we, unfortunately, 
possess at present no details, but we are able to 
quote some results which have been attained by 
Russian ordnance which are sufficiently startling. 
At the armour-plate trials which took place at 
Okhta towards the latter end of 1895, the mean 
velocity on impact of six rounds fired from a 6-in. 
gun, with projectiles weighing from 87 lb. to 88 lb., 
was 2580 foot-seconds ; two exceptional rounds 
were fired with velocities of 2837 and 2891 foot- 
seconds; and the ordinary muzzle velocity of this 
gun is now stated to be 2600 foot-seconds. Aliso 
in November last, as reported in the columns 
of the Times, an 8-in. Russian naval service gun 
of 45 calibres drove its projectile completely through 
one of Krupp’s hardened 10-in, steel plates, the 
velocity on impact being 2850 foot-seconds, and 
after passing through the plate 700 foot-seconds. 
Experiments were in contemplation at about the 
same time in which 14$-in. armour plating from 
Krupp’s works was to be tested at Okhta 
by being fired at with a 10-in. projectile, 
weighing 4965 lb., and having a velocity of 
2838 foot-seconds. It is also no secret that 
the muzzle velocities of the principal Russian 
naval guns now using this powder have been 
brought up to 2600 foot-seconds and more, as may 
be seen from the following Table : 











| 
: Length in Weight of 7 
Calibre. Calibres. | Shell, Muzzle Velocity 
in. Ib. ft.-sec. 
12 40 731 2750 
10 45 496 2700 
4.72 45 2600 
2.953 | 10} 2800 
1.85 | | 3h 2300 








These facts should be a sufficiently eloquent 
testimony to the efficacy of Professor Mendeléyeff’s 
discovery, and they must furnish considerable food 
for reflection to those who are responsible for the 
armament of the first naval power in the world. 








THE CHICAGO DRAINAGE CANAL. 
(Continued from page 206.) 

We have seen that the work of preparing the 
ground for the formation of the ool those sec- 
tions passing through rock, involved several pro- 
cesses—stripping the surface soil, channelling the 
rock on each side in stages, and to the full depth of 
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A Dynamite Buast. 
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the canal; drilling the blast-holes over the un- 
covered area, blasting, and removing the débris. 
Such a series of operations seems simple and 
straightforward, and no doubt it would have been 
so on a smaller scale ; but the enormous quantities 
of materials to be moved, in the shortest possible 
time and at the lowest rate, imported special difti- 
culties intothe problem, which were solved in various 
ways by the different contractors and their engi- 
neers. The drill-holes were put down usually to 
the same depth as the groove made by the channel- 
ling machines, which worked to the bottom of 
the canal in three stages or benches, the same 








operations being repeated at each stage. For every 
blast, one, and sometimes two, rows of holes were 
put down, from 7 ft. to 9 ft. apart ; the maximum 
number of holes for one blast appears to have been 
about 50. The explosive used was almost entirely 
40 per cent. dynamite, this percentage of glycerine 
having given the most economical results; a 
greater proportion was found to break the rock 
into pieces too large for economical handling. 
The explosive was delivered in cartridges weighing 
|about ? lb.; they were 6 in. long and 1} in. 
in diameter. From 10 to 25 of these cartridges 
were placed in each hole, the percussion ex- 











GENERAL VIEW oF CANAL Works, WitH LipGERWOOD CONVEYOR. 


ploder being set about midway. The wires from 
each hole were led to a battery placed at a remote 
distance. The quantity of dynamite used varied 
from 6 1b. to 1.2 Ib. per cubic yard of rock. By 
this system, which was in general use throughout 
the works, the face of the rock along its entire 
width of 160 ft., was broken down at one opera- 
tion, and for the depth corresponding to that of 
the stage being worked. 

The most serious labour consisted in the re- 
moval of the rock thus broken down to a suit- 
able spoil bank by means of loading it into 
| wagons or hoists. The ways in which this 
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THE CHICAGO DRAINAGE CANAL. 


(For Description, see Page 235.) 
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, ; loading track. These tracks together left the pit 
" by) —Cos . XCAVATIO) > ] INTS PE Yr 7 c . 
: — : a thes ow — bo a A over a diagonal double-track trestle, from the top 
Cubic | | | | | | of which they again diverged, leaving space between 
shi Sec-| 7; ; vards  Channel- |p.n:., | Explod- |Pump- Operating Pit | Dump Total | them on the spoil bank for the hoisting engine. 
Machine. -. Time Period. pact ling. Drilling. ing. General. ing. —— Force. i Cost. Sidin gs for the p asain g of empty and } outed trains 
i lAug. 1, 1894, to . | | were maintained with each track both in the pit and 
Cantilovers ..| 10 | Heb. 1, 1895 | 222,505 3.94 4.05 | 8.04 | 321 0.94 | 358 | 14.56 0,00 3832 |onthe spoil bank. The length of each train track 
Cabl | s | “Setts, 198°" se275/ 370 | 290 | ass | 278 | 102 | ase | 1561 | 000 | save | W988 approximately 150 ft. on trestle, 300 ft. to 
Yableways .. | ril 1, Ss =| 344, iv 3. .36 2.7. J 3.7 bd. i 3 Pipe ‘i 
Hulett  der- a 1, 1894, to 800 ft. in pit, and 600 ft. to 1000 ft. on spoil bank. 
ricks 7 | April 1, 1895 87,884 3.92 4.02 7.37 2.50 1.81 5.30 18.32 0.00 | 43.24 ‘*TIn operation, trains of 12 cars of 4 cubic yard 
Hulett canti- |Sept. 1, 1894, to | 7 * 
levers 7 | April’, 1865 61,851 392 ast | 747 | 345 | Let | 5.50 | 1825 0.00 44.74 | Capacity ce oe the gag ed — by 
Hulett —_con- |Aug. 1, 1894, | | | mules, raised to the top of the spol ban y 
veyors | 9 ha Feb. 1, 1806 | 95,992 4.05 375 | 847 | 381 | 1.93 6.22 21.39 0.00 48.92 | cable, and then drawn to the dumping ground 
ug. 1, , to 
Car hoists 8 | Feb, 1,1885 37,508 3.70 3.89 | 911 | 2.72 | 0.76 3.09 24.79 | 15.06 53.12 | by mules. Two cables, one for each track, were 
|Aug. 1, 1894, to ae operated by the one engine by means of a double 
Ditto 10 a ae 1, 1894 mi 60,341 3.94 3.64 | 8.94 3.21 0.94 1.24 22.90 2.27 47.08 drum. The pit force for one double hoist consisted 
|Aug. 1, 1894, 
Ditto 9 | Feb, 1,1895 249,658 4.05 4.99 | 10.68 | 3.11 1.22 1.24 26.40 4.76 56.45 | of two foremen, two water boys, three teams, and 
rs led een Ps s about 75 men. The dump force consisted of one 
’ ’ _ | engineman, one fireman, three teams, and 10 men. 
TaBLe I].—Efficiency of Conveyors. (a) Fixed Incline and Spur Tracks.—In this | By this double face method a very high efficiency is 
i | * “2 | method which was employed on Sections 8, 11, 12, | obtained at a cost not greatly increased. Not only 
De (2. E.  £E. |13, and 15, a number of spurs, usually not more] js it good for first lift work like the other hoist 
Machine. | § | TimePeriod. | S22 32 SA |than 150 ft. in length, were laid both inthe pit and | methods, but also for second and third lifts, the 
| 3 | Ess zs 22 jon the spoil bank, all connecting by switches with| only change being to use 10 instead of 12 car 
eee |. mds pz>™ | Oo" &™ |a main track leading up over a fixed timber incline. | trains.” 
Cantilever ..| 10 (Jan. 1, 1894, to! 9285 | 443,750| 477.9 | This incline was at a right angle to thechannel, and| To a large extent the several methods described 
TRS AS |, Feb. 1, 1895 | PE enon had a slope of about 30 deg., with a horizontal! in the foregoing quotations were used only during 
pasnnbite '* es cae | 1513.8 | 600,725 996-8 | length of about 40 ft. in the pit and 85 ft. in the| the earlier periods of the work, and for removing 
Hulett derrick..| 7 July 1, 1894, to} 832.3 | 180,406 2168 |berme. At the head of this incline was = @|/the glacial drift and broken rock from the first 
Sept. 1, 1895 | hoisting engine with a hoisting cable extending to| stage ; as the work advanced and the excavations 
Hulett. i- 7 ‘Sept. 1, 186 35.1 | 109,397 | 235.2 : 5 : : se ; : é 
a  Bept.'1, 1805” ties | the bottom. On each side of the pit tracks single| became deeper, other and extensive appliances 
Hulett conveyor 9 |Jan. Na 1804, to) 533.0 | 178,839 335.5 | cars of about 1 cubic yard place measurement capa- | became necessary; these consisted of conveyors and 
Jar hois ah i heen tel any | 2 city were loaded by hand by the pit force. When| derricks of various kinds that will be described in 
Car hoist --, 8 |April 1, 1894, to} 462.7 | 131,674 | 284.6 - 
; | Feb. 1, 1895 ie full each car was hauled by a mule to the foot of the other articles, though afew words as to their general 
Ditto -| 10 we fye | 224.4 60,341 | 268.9 incline. Here the car was attached to the hoisting arrangement may be given here. 
I, 5 | : 
Ditto 9 June 1, 1894, to) 666.2 | 308,531) 463.1 asia = drawn to the ep . ry spoil a From} Of these conveyors, the largest number on 
|, Feb. 1, 1805 there the car was again hauled by a mule over one | any one system was that supplied by the Lidger- 
> derrick | 95 .5 | 324,880 | 282.3 : . é . 
mR (0 wet 1 1805 | re 24800 | 282-5 | of the spurs to its dumping place. z wood Manufacturing Company of New York ; 
413.9 | 63,700 | 153.4 “The pit force consisted of about 40 to 45 men, | there were 19 of these appliances at work on seven 


St. Paul derrick | 14 |Feb. 1, 1895, to 
| Aug. 1, 1895 


TaBLE III.—Efficiency of Pit Labourers. 





] 2 z 
° j ce. a : a 
| ak) ~ 
Working with § | Time Period. | = x £ 2 2 4 
oS | ERs 206 és 
& | 3am) BA | BR 
Cantilevers . 10 \Jan. 1, 1894, to 42482.9 443,750 | 10.45 
Feb. 1, 1895 | 
Cableways .. 8 |July 1, 1894, to £8620.0 600,725 | 10.25 
Sept. 1, 1895 | | 
Hulett derricks 7 |July 1, 1894, to) 21171.0 180,406| 8.52 
Sept. 1, 1895 | 
Hulett canti- 7 |Sept. 1, 1894, to, 11040.0 , 109,397 | 9.91 
levers | Sept. 1, 1895 
Hulett con- 9 |Jan. 1, 1894, to 26114.3 | 178,839 6.85 
veyors | Feb. 1, 1895 
Car hoists 8 |Aug. 1, 1894, to) 5391.7| 37,504 6.96 
| | Feb.1,1895 | 
Ditto .| 10 |Aug. 1, 1894, to! 8639.0 60,341 6.98 
| | Feb. 1, 1895 
Ditto 9 Aug. 1, 1894, to] 36607.8 249,658 6.82 
| 
eb. 1,1 
Double derricks 14 |Jan. 1, 1895, st 
Aug. 1, 1895 {| ,-. ‘ . 9 
St. Paul derricks 14 |Feb. 1, 1895, to (| 4765.9 388,580 8.22 
| Aug. 1, 1895 ) 
| 








was accomplished, was divided under the general 
heading of conveyors, into the following : 
Teams with carts or wagons. 
Incline hoists with tramcars, 
The Brown cantilever conveyor. 
High power derricks and incline conveyors. 
Revolving balanced derricks. 
Guyed boom derricks. 
Cars and locomotives. 
Hulett conveyors. 
McMuyler revolving boom derricks. 
Air hoists with modified Heidenreich incline. 

In some previous articles we have described the 
more important systems of inclines and hoists em- 
ms but we shall find occasion to refer to others 

ereafter. 

On one section (15) it was found practicable to 
lay tracks of normal gauge and by the use of a loce- 
motive and steam shovel, to which we shall again 
refer, to load the broken stone into cars and 
haul them direct to the spoil bank. But this was 
quite an exceptional arrangement, and for the most 
part the rock was collected in small cars run on tem- 
porary tracks, and brought to the hoist or con- 
veyor on one or both banks of the canal ; according 
to the system employed on the section, and toa 
certain extent according to the nature of the ground, 
the arrangement of tracks varied. In a paper read 


some time since before the Western Society of Engi- 
neers by Mr. W. G. Potter, and to which we are 
indebted for much information, a description of the 


one water boy, one mule and driver, and one fore- 
man. The dump force consisted of one engineer 
of hoist, one hoist runner, one mule and driver, 
and a fewdump men. Eight cars were generally 
in use. After the working face was excavated to 
the limiting economical distance from the incline, 
the trestle was torn down and rebuilt at the new 
face. The two highest bents of trestle being mostly 
buried under the spoil, were abandoned and left in 
position. 

**(b) Natural Incline and Loop Track.—This 
method, as used on Section 10 (see page 164 ante), 
was noticeable by the absence of nearly all timber 
work. After drillingand blasting the full width of the 
channel, the material was left in place in a wedge- 
shaped strip extending from the floor of the cut at 
a point 14 ft. from the channel line to the natural 
surface at that line. Upon the spoil bank, which 
also sloped upwards 1 ft. in 10 ft., was laid a single 
track about 150 ft. long. At about 75 ft. from the 
channel this track diverged into two tracks which 
led down over the berme and above-mentioned 
strip of blasted rock to the bottom, where they 
came together in a loop at the far side of the 
channel. The total length of track on this loop 
was about 325 ft., the curve being of 15 ft. inside 
radius, the track gauge being 3 ft. This made the 
shortest haulage of any hoist system, and as the 
track was simply placed on stringers on the rock 
and easily moved, it was the least costly in regard 
to maintenance and capital invested. 

‘In operation, trains of four cars, each of 14 
yards in place measurement capacity, were 
loaded by hand in the pit, the cable immediately 
attached, and the train hauled to the spoil bank, 
Here each car was side dumped. The train was 
then returned to the pit by the other track, and 
landed in behind the next loading train. Three 
trains were in use on each hoist, two being loaded 
while the third was being dumped. The pit force 
consisted of one foreman, one water boy, and about 
35 labourers. The dump force consisted only of the 
hoist engineman and four labourers dumping cars. 
However, after the hoist work was finished, a cart 
force is necessary to follow and remove the strip on 
which the track had been laid. 

**(c) Double Hoist and Diagonal Incline.—The 
third method used on Section 9 (see page 164 
ante) was very different from either of the pre- 
ceding. Two working faces were generally used, 
each being horizontally inclined at an angle of 
about 30 deg. with the channel, thus giving 
very long permissible loading lines. These two 
faces were in some hoists parallel to each other, 
and in others they were inclined in opposite direc- 





principal systems adopted, is given as follows : 


tions, Leading from each of these faces was the 





sections. Briefly it consists of two high towers, 
one on each side of the canal bank, on which are 
suspended a system of cables that serve as a means 
of traversing a skip hung from a carriage travelling 
on the cables ; this skip is lowered to the bottom 
of the excavation, where it is loaded by hand, and 
then raised and hauled to the dumping bank ; the 
details of this arrangement will be given later. 
The New York Engineering News gives the follow- 
ing list of the Lidgerwood cableways that have 
been in use on the canal : 


or Number ; Height of 
Section. Used. Span. Tower. 

ft. . ft. 

2 2 648 and 576 93 

3 4 700 93 and 73 

4 2 650 93 ,, 73 

5 1 700 Se; 7 

6 4 725 93 

7 1 657 93 and 73 

8 4 700 9% ,, 7 

8 1 550 83 


Next in importance to the Lidgerwood cable- 
ways comes the Brown cantilever conveyor, made 
by the Brown Hoisting and Conveying Machine 
Company, of Cleveland, Ohio. Of these 11 were 
employed on four sections—Nos. 10, 11,12, and 13. 
These machines have been long and favourably 
known in the United States, ina somewhat modified 
form, for shifting coal, &c. As used on the canal 
they consisted of a tower about 40 ft. square and 
60 ft. high on the higher side ; upon this tower is 
erected a balanced platform about 350 ft. in length, 
inclined so that the lower end overhanging the 
canal was about 50 ft. above the bottom, and the 
upper end nearly 100 ft. above the normal ground 
level. The depth of this cantilever supporting 
the platform is about 40 ft. over the towers, 
and decreases to nothing at the ends. The plat- 
form serves as “a carriage for a travelling car- 
riage to which is suspended a skip that is loaded 
by hand and then ‘hoisted ‘and hauled to the upper 
end of the structure, where it is automatically tipped 
upon the spoil bank, and returned to the bed of 
the canal. Means were, of course, provided for 
traversing the machine along the bank of the canal 
as the work proceeded. The hoisting machinery is 
placed in the central tower, from which all con- 
trolling operations are performed. The Hulett der- 
rick and conveyor, as used on some of the sections 
early in the work, had to be considerably modified 
before it was made practical. In its first form it 
consisted of a 50 horse-power derrick with a boom 
70 ft. radius, and travelling on a track of 20 ft. 
gauge laid in the bed of the canal. On the bank 
was a huge structure, that could be shifted on 
several tracks 45 ft. apart. It consisted of a 
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timber-framed incline gt an angle of 25 deg., and 
extending back over the spoil bank for a dis- 
tance of nearly 200 ft. This incline served as a 
platform for traversing a series of small cars that 
were loaded by the derrick. This arrangement was 
found inconvenient in many respects, but in a 
modified form has been largely used on the canal 
works. In this modification both the derrick and 
the incline are used independently, and both were 
placed on the edge of the channel. The boom of 
the derrick was lengthened from 70 ft. to 123 ft., 
so that it could swing the loaded skips from the 
bed of the canal to the spoil bank. The incline 
was reconstructed somewhat on the lines of the 
Brown conveyor, except that the cantilever platform 
was carried at the lower part of the tower instead of 
at the top. The engine-house was placed in the 
tower, and the dumping operations were wholly 
automatic. Another modification of this arrange- 
ment was also introduced. On Section 14a different 
form of derrick was supplied by the American Hoist 
and Derrick Company, of St. Paul, Minn. It con- 
sisted of a vertical mast, 130 ft. long, to which were 
braced two booms each 120 ft. long ; all three were 
mounted on a turntable. The booms could be 
rapidly raised and lowered, and each carried a 
bucket at the end, and as one bucket was being 
loaded the other was emptied on the spoil bank, 
the derrick being turned by appropriate machinery. 

The foregoing types were those chiefly in use 
on the different rock sections ; other appliances 
were employed on those sections passing through 
the glacial drift, and in the waterways. The Tables 
on page 238 supply some interesting information 
on the cost of working the conveyors ; it is taken 
from the paper by Mr. Potter, to which we have 
already referred. It will be seen from Table I. 
that the most economical work done during the 
six months to which it refers, was by the Brown 
conveyor, while the method of working by cars and 
inclines was the most costly. The same Table 
gives in much detail the actual cost per yard of all 
the various operations involved in the construction 
of the canal per yard of material through rock. 
Table II. deals with the actual efficiency of the 
different conveyors, and Table III. deals with the 
efficiency of the labourers in the bed of the canal, 
also referred to the different conveyors, 


(To be continued.) 


THE MACHINERY OF THE JAPANESE 
BATTLESHIP ‘‘ YASHIMA.” 

As beg in our issue of February 5, when we 
described the battleship Yashima, built by Sir W. G. 
Armstrong and Co., Limited, Elswick, for the Japanese 
Navy (see page 170 ante) we now begin the publication 
of illustrations of the propelling machinery constructed 
by Messrs. Humphrys, Tennant,: and Co., Deptford, 
for this as well as the consort: Fuji, built at the Thames 
Iron Works. On page 244}too, we publish an engrav- 
ing reproduced from a photogra h of the Yashima 
when she was being launched. We intend to give 
further drawings of the machinery, and will defer our 
description of details. Meanwhile it may be said that 
the engines, of which elevations and plan are given on 
the two-page plate accompanying this issue, are of the 
a type. The cylinders are 40 in., 59in., 
and 88 in. in diameter respectively, by 3 ft. 9 in. 
stroke. The boilers are of the usual single-ended 
return-tube type, with four furnaces. There are 10 in 
all, and they are placed in four separate water- 
tight compartments, three in each of two compart- 
ments and four in two others. The furnaces are 
athwartship, as in the recent British ships. The de- 
signed power is 10,000 indicated horse-power under 
natural draught, for which the speed is expected to be 
16} knots, and 13,500 indicated horse-power with 
1 in. of air pressure in the stokehold, the speed antici- 
pated with this forced draught power being 18} knots. 











A CONVECTION SCOPE AND 
CALORIMETER. * 

‘ By Atrrep R. Bennett, M.1.E.E. 

THERE is an especial propriety in bringing m yer On 
this subject before the ss at iamaneey ar iloso- 
Phical Society, for in 1863 your + townsman, Joule, 
— a communication (reported in Volume III. of your 

roceedings) on a thermoscope, which, so faras I am 
om naa is the only instrument which can in any sense 
oe led as a forerunner of the one to be described to- 
lon it. Joule’s apparatus consisted of a glass tube 2 ft. 
rk and 4in, in diameter, divided longitudinally into 
a tompartments, but having openings about 1 in. wide 
rath 5 and bottom. When either face of the instrument 

48 exposed to a greater heat than the other a convection 


* Paper read before the Manchester Lite rary and Philo- 


current started, flowing from the warmer to the colder 
division at the top and from the colder to the warmer at 
the bottom, a magnetised needle suspended by a silk 
thread in the upper opening serving by its deflections over 
a scale to indicate the dilerenes of pressure existing 
between the two columns of air. With this thermoscope 
Joule was able to detect convective effects due to the heat 
of moonlight. 

Although in no way suggested by Joule’s instrument, 
with which I was unacquainted until quite recently, my 
own depends on the phenomenon of current convection 
— in a confined area by the action of unequally 

eated surfaces. Instead of a suspended needle, my 
index consists of a light fan or vane, accurately poised, 
which is caused to rotate by the convective currents in 
such a way as to afford a measure of the heat employed. 

The — of my instrument will be clearly under- 
stood from Fig. 1, in which A is a metal funnel or chim- 
ney surmounting a glass or mica tube, open at the bottom, 
within which is pivoted an aluminium fan E. The whole 
is covered by a glass or mica shade G. 

Another form of motor is shown in Fig. 2, where E is 
a vane with vertical blades, pivoted, like the other, in a 
transparent screen, which is surmounted by a metallic 
chimney A. In this case the air enters by a vertical 
opening O in the side of the screen and impinges on the 
vane, afterwards assuming a rotary motion in ascending 
ja — G is a glass shade, as before, covering the 
whole. 

When such an instrument—which I have named a 
‘convection mill ”—is pl in the open air or in a room 
near a window, the radiant heat of the sun, if it is shining, 
or otherwise the diffused radiant heat of daylight, will 


must follow the shade in its descent at a distance without 
ever being quite able to catch it. In August last, on 
many occasions—but neither before nor since—the vanes 
stopped and then reversed the direction of rotation, show- 
ing that air was falling down the chimney and ascendin; 
by the shade walls. hese reversals, which never last 
long and were always coincident with the passage of 
clouds over a previously clear sky, were perhaps due to a 
sudden check being imposed on a rapid cooling of the 
motor surfaces, which resulted in heat already abstracted 
from the surfaces by the moving air being retained by the 
glass owing to the interception of radiation skywards, 
with the consequence that the glass temporarily became 
warmer than the motor and returned to it by convection 
some of its abstracted heat. But more prolonged observa- 
tion is necessary in order that all the — noted in 
connection with the instrument may be fully understood. 





For instance, this reversing occurred more than once 
when the sky continued quite clear overhead, but banks 
of heavy clouds were test basting visible on the horizon 
miles away. Again, under a clear sky, rotation often 
continues in a forward direction when thermometers indi- 
cate a lower temperature inside the motor than outside 
the shade. Moonlight appears to assist rotation, as the 
speed has been noticed to decrease on a bright moon be- 
coming obscured by trees or buildings, the sky meanwhile 


| remaining clear; this is confirmatory of Joule’s results. 


Occasionally, on a fine night, a sudden increase of spe 

has been observed to occur in several instruments working 
side by side, and the tops of the shades have simul- 
taneously become wet with dew. The instrument is 
therefore capable of marking the dew point. The coolness 





of the shade had induced condensation of water vapour, 


Fig.1, 





% ] ig. 2. Fig 3, 
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ass through the shade as through the glass of a green- | but the radiating power of the glass, instead of being 
ouse, and warm the fan, its supports, and the walls ot temporarily reduced by the consequent liberation of 
| 


























the chimney. On these surfaces the high-temperature | latent heat, had apparently been markedly increased. 
solar rays are degraded into obscure radiations which are; Thus dewy nights, notwithstanding the liberation of 
unable to escape through the glass shade, so that the | latent heat by condensation of water vapour, are favour- 
motor can only cool by conduction through its base and able to rotation. The instruments also usually work 
by the aid of convection currents, for direct molecular | well:when the shades are wet. with rain, partially buried 
conduction through the gas may be neglected. On expo-/in snow or coated with ice. Under such circumstances 
sure to daylight, the air in contact with the motor surfaces the glass disregards a cloudy sky, since it can radiate 
becomes expanded, ascends, issues from the top of the | freely to its snowy or icy covering. A complete coating 
chimney, and strikes against the glass, which absorbs of ice does not interfere in the least with the activity of 
and radiates outwards the excess of heat brought from | the vane—rather the reverse—since the radiant heat 
the warmed surfaces by the air. Cooled and condensed, | warms the motor surfaces through the ice and the latter 
this sinks to the bottom of the shade, whence it is once | constitutes a very efficient condenser for the glass. 
more drawn into the tube and heated by contact with the | Nothing brings the exquisite sensitiveness of the instru- 
fan and chimney surfaces, a cycle of operations which is | ment so forcibly to the mind as having to scrape a win- 
indefinitely repeated. A column of warmed air is thus | dow ina thick coating of ice before a view can be ob- 
continually rising through the chimney, and a cascade of | tained of the vane merrily rotating within. The instru- 
cooled air falling down the walls of the shade, as indi-| ment will even work at night during severe frost pro- 
cated by the arrows in the diagrams. | vided the sky be clear. 
The fan, when well made and well balanced, will! Two thick fogs have occurred in the district in which I 
usually rotate all day in the open air, whatever the live this winter. During the first the instruments con- 
weather conditions may be. It 1s affected by variations tinued in motion, making from 17 to 20 revolutions per 
in the barometrical pressure, and the speed of rotation | minute ; during the second they were all stopped, even 
depends on the difference of temperature existing between | at mid-day. Possibly.the sky was partially clear on the 
the motor surfaces and the glass shade, the height of the | first occasion and overcast on the second, although equally 
barometer, and the condition of the sky. A clear sky | invisible on both. : 
which permits of free radiation from the shade, together} Water, and even a saturated solution of alum, when 
with a high barometer, induces the maximum speed of | used in a double glass shade having walls } in. apart, so 
rotation, which, with a 3 in. fan, may be put at 160 re- | as to. entirely cover the instrument, are incompetent to 
volutions per minute. In gloomy weather, when the | reduce the heating effect on the motor surfaces of sunlight 
radiation onl the shade is intercepted by clouds, the | or daylight. The = continues as rapid as under a 
difference of temperature between the motor surfaces and | simple glass shade. But if the double shade be filled with 
the glass is much reduced, and the speed of rotation falls | solutions of aniline violet, blue, or green, the powerful 
off ; but since April last, when the instrument was de- | influence of colour absorption is at once demonstrated by 
vised, it has never, except on one occasion, to which I | a reduction of speed to nearly one-half. 
shall refer later, entirely stopped during the hours of day-| Seeing that the action of the convection mill in its 
light. | simple form is so nearly continuous, I shall now pea 
In wet weather, motion ordinarily ceases at sunset ; in | touch on two systems of automatic heat storage by whic’ 
gloomy weather, if the barometer high, it will some- | I have endeavoured to bridge over the intervals due to 
times continue for several hours thereafter ; but with fine | cloudy weather. : ; 
weather and a clear sky it frequently persists all night.| |The most simple storage arrangement is shown in sec- 
If the instrument has stop’ about sunset owing to un- | tion in Fig. 4, and consists of a funnel with a double skin 
favourable conditions, it will recommence rotation should | forming an annular water-tight vessel, H, traversed by a 
the sky become clear at any time during the night. The| tube. This funnel, the outside and ends of which are 
cause of rotation after sunset, when there is no longer any | covered with non-conducting material, after having been 
radiant heat to warm the motor surfaces, is chiefly due | filled with water, is pl either above or below the 
simply to a continuous fall in the outside ——— cylinder A, containing the fan, in sueh a way that the air 
However low this may sink during the night, the motor east in part, 








passing through the motor must pass, at 
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surfaces will always remain a little warmer than the | through the tubular vessel also. During the day the liquid 
shade, for they can only lose heat by convection and | gradually attains a temperature a little above that of the 
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shade, and as water possesses a high specific heat, and can 
only part with its heat by convection to the inner skin 


of the annular vessel, it cools but very slowly, and fre- | 
quently retains a higher temperature than the outer air all | 
It consequently gives off heat to the air in the | 


night. 
tube, which, expanding, rises and keeps the fan moving 
briskly even during a cloudy night. An annular air 
space J is shown between the storage vessel and the motor. 


This promotes rapid rotation during the early part of the | 


day, when the water in the vessel, by reason of the heat 
it has lost during the night, is cooler than the outside 
atmosphere. Were the motor fixed directly on the nae 
vessel, it would have to pull all its air through the tube | 
against the opposing influence of the cold_ water. The | 
opening enables it to draw at least a portion of its air | 
supply by a short orshunt circuit directly from the shade. | 
This storage arrangement greatly extends the period of | 
rotation. 

A more efficient, if more elaborate, storage system is | 
shown in Fig. 5. It consists of a motor and shade mounted | 
on a metal drum, or tank, K, which is covered with 
asbestos cloth, or packed in straw or sawdust, to prevent 
loss of heat by radiation. Air which has been cooled by 
contact with the glass shade, is forced by the guiding 
cone, M, and pipe, M', to descend to nearly wl carr 
of the tank. It afterwards finds its way upwards by the 
channels, L! and L, to the base of the motor, when it is 












The convection mill in its simple form will not operate 


' in the interior of a room when withdrawn from sunshine 


or other high-temperature source of radiation, since in 
such circumstances both the motor and the shade soon 
acquire the eine of the surrounding objects ; and 
owing to the absence of a difference of temperature be- 
tween the two, there can be no rotation. But if a supply 
of heat above the temperature of the room be by any 
means conveyed to the vane or motor surfaces, the instru- 
ment works quite well within doors, Such a supply can 
be managed in many ways, as by mounting the vane on 
the apex of an electric glow lamp Q, in Fig. 10; by 
suspending a glow lamp in the chimney, as in Fig. 11 ; 
by leaving an aperture R (Fig. 12) in the baseboard, so 
that ends of hot bars, tubes, &c., may be introduced 
below the vane; by providing a_thermally-insulated 
chamber S (Fig. 13), within which hot objects, or pipes 
conveying warm liquid or gas, may be located. The 
modification shown in Fig. 14 may be worked by grasp- 
ing the coiled pipe T in the hand or by dipping it into 
warm fluid. The warmth of the hand causes the air to 
rise in T, ascend through the chimney, and return vid T! 
and T?. By grasping T! and T?, and leaving T cold, the 
motion is reversed. 

This brings me to the question of the adaptability of 
the instrument to useful ends. 

If aninstrument be in a room, removed from a window, 
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drawn in, heated, and caused to ascend through the | 
chimney A, which in this instance is divided into several | 
small tubes for the purpose of affording greater heating | 
surface, to the glass shade G, where it is again cooled and | 
sent to the bottom of the reservoir. This cycle of opera- 

tions being constantly repeated during the day, the | 
circulating air stores heat in the walls of the tank and in | 
any vessels of liquid, N N, or other substances that may | 
be placed therein. This heat it can only lose, as it gained 
it, through the glass shade, so that when on the approach 
of night the temperature of the motor surfaces falls below 
that of the reservoir the latter yields heat to its contained 
air, which expands and rises vid L! and L, through the | 
motor and chimneys to the glass shade, turning the fan in | 
its passage. Being cooled by the shade, the air drops 
once more through M and M1! to the bottom of the tank, 
where it receives fresh heat from the walls, and ascends 
anew. Soon after sunrise the motor surfaces, becoming 
by radiation from outside hotter than the reservoir, re- 
sume the driving function, and heat is again stored. This 
transfer of the seat of motive power from the motor to 
the reservoir and vice versd is accomplished without any | 
intermission in the rotation of the fan. | 

A modification, shown in Fig. 9, has been made, by | 
which the vane runs forward during the day and back- | 
wards during the night. In this case the motor is fixed 
directly on a pipe M', which descends to nearly the 
bottom of the tank, the shade being in communication 
with the space between the pipe and the walls. During 
the day the warm motor surfaces draw air up the pipe, 
and heat is stored in the reservoir. On the approach of 
night solar radiation ceases, the motor surfaces become 
cooler than the tank walls, the air in contact with 
which thereupon rises into the shade and descends the | 
chimney and the pipe M! in the reverse direction to that | 
indicated by the arrows. Owing to a long column of inert | 
air in the pipe having to be kept in motion by the heating 
surfaces during the day, this arrangement is not so sensi- 
tive as the one shown in Fig. 5. 

The first instrument constructed in accordance with 
Fig. 5 ran night and day during May, June, and July of 
the past ew fine summer without stopping of 
its own accord. It paused twice or thrice for short periods 
during August and September, and has done so more fre- 
quently since, for the night temperatures, under the in- 

uence of cloudy skies and changes of wind, have often 
been as —_ as those of the day, and so afforded the 
storage cell no opportunity of parting with its heat. In 





a finer climate, as that of Egypt, where clear nights suc- 
ceeding warm days are the rule and not the exception, 
such a storage instrument would undoubtedly continue in 





incessant motion for very long periods. 
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and consequently at rest, the application of ice or cold 
water to its shade will immediately induce rotation, which 
will continue until the temperature of the vane and all 
the contents of the shade have been reduced to about 
‘ths deg. Fahr. (the exact point will vary with the baro- 
metrical pressure and the distribution of water vapour on 
the shadeand other surfaces) above that of the ice or cold 
water. This fact has enabled me to construct a calori- 
meter, in which the energy of heat introduced into it 
becomes manifested in the form of mechanical action, and 
is measurable by the convective effect produced as re- 
vealed by the rotations of the vane. 

Packing the shade in ice is unsatisfactory unless very 
carefully done, and is also inconvenient, as it prevents a 
view of the vane. A plan which I have adopted with 
success is shown in section and in plan in Fig. 15. Gisa 
glass gas jar having a long neck and a mouth provided 
with an air-tight fitting stopper G!. The base of the 
jar is cemented water-tight into the bottom of a tank U, 


which has at least two of its sides of glass. U! is a water- 
tight vessel upon which the tank U stands. U and U! 
communicate by means of the pipe and tap U?, and water 
coming from U is compelled by the mid-feather U% to cir- 
culate under the top plate of U! down and under the mid- 
feather before reaching the waste tap U4. U®is a tube 
passing through U!, serving to introduce gas or connecting 
wires into G, or to keep its contents at atmospheric pres- 
sure. Before U has been placed on U! a convection mill 
with the upper part of its chimney A thickly coated with 
non-conducting material, is fixed upon U! so as to be 
covered by the gas jar. The joint between U and U! is 
made air-tight by india-rubber packing or otherwise. To 
prepare the calorimeter for use, water at a lower tempe- 
rature than that of the room is turned on, and when the 
tank U and vessel U! become full the waste cock U? is 
opened, and a copious stream of water allowed to run 
nae the apparatus. Two sensitive thermometers, 
not shown in the drawing, are placed respectively in the 
running water and inside the chimney A. Soon after the 
water has been turned on the vane E will begin to rotate, 
and will continue in motion until the temperature of 
everything covered by the gas jar G, initially at that of 
the room, has been reduced to about 4; deg. Fahr. above 
that of the running water. The vane will then stop, but 








the inside thermometer will continue to fall until it 
registers only 75 deg. above that of the water. I have 
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found that the temperature of water from the London 
mains varies but little during the day, sometimes not at 
all for many consecutive hours, so that for rough measure- 
ments water straight from the mains suffices. But when 
strictly accurate results are aimed at, a perfectly constant 
water temperature is indispensable, as a variation of even 
sly deg. Fahr. makes itself felt. This may be obtained by 
causing the water to flow through a tank V (Fig. 15) kept 
well supplied with broken ice, and which is divided in the 
centre 7 a partition V? which descends nearly to the 
bottom. The water entering at V® sinks through one 
mass of ice, passes under the partition, rises through the 
other mass of ice, and flows away by V! to the calori- 
metertank U. By this means any temperature differences 
of the mains’ water are obliterated. 

Being sheltered from daylight or other high-tempera- 
ture radiations, the instrument can receive no access of 
heat from the outside, and is independent of sky varia- 
tions and all exterior influences except pressure. When 
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the inner thermometer registers ;'5 deg. Fahr. above that 
of the running water, and the vane is consequently at 
rest, the instrument is in an extremely sensitive condi- 
tion, and ready to start on the slightest provocation in 
the shape of introduced heat. If, now, a substance W 
(Fig. 15), at any temperature above that of the running 
water be suspended by a silk thread within the chimney, 
the vane will immediately begin to rotate, and will not 
stop until all the heat in W has been conveyed by con- 
vection to the running water, and the temperature of the 
whole inclosure once more reduced to 33, deg. Fahr. 
above that of the water. I have found that the number 
of rotations made by the vane under such circumstances 
constitutes a very accurate measure of the quantity of 
heat introduced with W. It is not difficult to understand 
why this should be so. W, when hung in the chimney, 
can radiate heat downwards to the vane, Peeters" 
to the chimney, and upwards to the stopper. As the 
exterior of the chimney is well coated with non-conducting 
compound, the upward is the only direction in which loss 
by radiation is likely to occur, and this may be minimised 
by silvering the top of the gas-jar and bottom of the 
stopper, so as to reflect errant rays into the chimney. 

88 by conduction through the base is insignificant, 
owing to the interposition of the badly-conducting mica 
tube ; while direct conduction by molecular diffusion 
between the heated substance W, the motor surfaces, and 
the glass cannot occur, since all these surfaces are con- 
tinually swept by currents of a strength sufficient to sup- 
press molecular convection. Thus nearly all the intro- 
duced heat is expended in causing air currents. 

To test the ability of the apparatus to measure specific 
heats I caused four cylindrical boxes to be made, respec- 
tively of lead, copper, iron, and aluminium, each box 
being of —s the same size and shape, and the last 
three being made equal in weight—viz., 6 oz.—to the lead 
by attaching extra pieces of metal to their insides. 

On suspending the leaden box at a temperature of 52.6 
deg. Fahr. in the chimney, the running water being at 
41.4 deg., a difference of 11.2 deg., it caused the vane to 
rotate 101.5 times. The copper box, similarly treated, 
and with the same terminal temperatures, gave 307.4 rota- 
tions, Taking the specific heat of lead at .031, this, by 
direct proportion, made that of copper .09388, which is in 
xact accord with accepted figures. 

Subsequently, by the same method, the specific heat of 
the iron 0x came out at .1070, and of the aluminium box 
at .2116, being respectively .0068 and .0027 lower than the 
ee figures. The motion caused by the lead box 
Pgs 22 minutes and yielded 104.4 rotations ; that due to 

le aluminium endured 2 hours 19 minutes and gave 712.6 
rotations, 

PR: A -vd agreements with accepted figures obtained, 
mnt lally between metals so wide apart as lead and alu- 

— shiow that the loss of heat from the substance 
ber teat must be very small. The differences observed 
whieh e due to this loss; to impurities in the metals, 
= ! were ordinary commercial ones ;_to variations in 

ne and hygroscopic conditions during the experi- 
— : ; or to all these combined. It is, of course, neces- 
rate! employ a very delicate and accurately-poised vane 
“an ch tests as these. Any bias or tendency to stop in 
Position will curtail the period of rotation, and the 








error caused will be by no means a constant one for 
all substances, as some, like lead, have but a short period 
of rotation and fall rapidly to a stop, and others, like 
aluminium, cool but pm , and have a long period of 
slow rotations during which any defect in the vane tells 
more than when the movement is brisk. Towards the 
close of an experiment the convection current is exces- 
sively feeble, and may sometimes be stopped by a push 
against the table, or by walking across the room. This 
affects the air current itself and not the vane. 

It is necessary to allow an interval of several hours to 
elapse between every test. When this is not done, the 
vane will no longer give the same number of revolutions 
for equal amounts of introduced heat. This effect I am 
inclined to ascribe to the distribution of water vapour on 
the glass and other surfaces having been altered by the 
first heat introduced and still further modified by sub- 
sequent ones. When the instrument is quite cold some of 
the vapour present iscondensed upon thesurfaces. A portion 
of this becomes vaporised by the first heat, and more by 
subsequent ones if they follow rapidly, ‘so that the film 
is driven off the glass, and its ability to absorb heat 
modified. By carefully drying the surfaces and using 
dry air in the gas jar as far as possible this difficult 
could probably be avoided. Such comparative tests as 
have described must be conducted under similar barome- 
trical pressures. It is not practicable to work with con- 
stant volume, since the unequal amounts of heat intro- 
duced with different substances would cause unequal 
pressures in the jar and quite vitiate results. It is, of 
course, necessary before repeating a test to wait until 
the inner thermometer registers exactly the same tempe- 
rature as when the first was commenced. 

A noteworthy point is that with this system of mea- 
surement the character of the surface of the substance 
under test appears a matter of indifference. The rate 
and duration of discharge, and.consequently the form of 
the cooling curve, may be affected by a dull or bright sur- 
face; but ultimately all the heat comes out and the usual 

roportion of it made manifest in rotations. I have not, 
si tried a very brightly-polished surface. 

As all substances are not capable of being formed into 
boxes, I tried suspending some in scraps in a leaden box, 
the value of whieh, when empty, in rotations was accu- 
rately known. The results o the few experiments which 
I have had time to make were only roughly in proportion 
to the specific heats. 

With regard to the energy required to start and main- 
tain the convection current, 4.2 thermal units would raise 
6 oz. of water through 11.2 deg. Fahr., the difference of 
temperature employed. As the specific heats of water 
and lead are as 1: .031, a 6 0z. leaden box would absorb 
only .1302 unit. As this yielded 101.5 rotations, it follows 
that one thermal unit would produce 779.5 rotations under 
the pressure and other conditions of the test. But this 
figure is in reality a little too high, because all the in- 
troduced heat does not become visible in the shape of 
rotations, for, as already stated, the movement ceases 
before the inner thermometer has quite sunk to the tem- 
= of the funning water. When comparing specific 

eats, this error, being a constant one, may be neglected. 

The calorimeter may be used to determine the relative 
heat-retaining properties of textile fabrics and other 





materials. The chimney A (Fig. 15) is carefully covered 
with non-conducting material. If this were not the case, 
some of the heat radiated by W would find its way by 
conduction to the outside of the chimney, where it would 
set up exterior convection currents which would not affect 
the vane. A naked copper chimney consequently forms 
a shunt or short circuit, and considerably reduces the 
number of rotations obtainable from a given amount of 
introduced heat. Figures expressive of the relative heat- 
retaining powers of silk, cotton, linen, woollens, furs, 
asbestos, boiler composition, &c., may be got by succes- 
sively covering the chimney with equal thicknesses of 
those materials, and noting the number of rotations. 

If the substance W be suspended by a thin wire instead 
of silk, the number of rotations is reduced use some 
of the heat escapes by conduction over the wire. By using 
a metal ins of a glass stopper, and putting it in con- 
tact with the circulating water, this effect would, no 
doubt, be accentuated, and a method of comparing the 
relative heat conductivities of threads and fine wires 
afforded. 

My experiments have all been conducted with heated 
substances hung in the chimney, but the form of apparatus 
shown in Fig. 13 would probably yield equally good re- 
sults. S is a chamber ras insulated by non-con- 
ducting material, but open to the chimney at the top. A 
heated substance popped into the chamber could only lose 
heat in an upward direction, principally against the under 


.| surfaces of the vane. The arrangement would be better 


for a small reflector in the chimney above the vane. The 
same figure indicates how heat could be conveyed into 
the chamber by the circulation of fluid through a coiled 
tube S! S2, the heating being effected at any distant 
point S°, and the fluid led to the instrument in non- 
conducting pipes S*, S4. The specific heat of gases could 
probably be compared in this way, the instrument being, 
of course, surrounded by running water. It is obvious 
that the forms shown in Figs. 10 and 11 could be adapted 
to use as measurers of electricity, since the heat generated 
in the incandescent lamps or in substituted coils would 
bear a definite proportion to the current passing, while 
the speed of rotation would be determined by the heat 
evolved. Variations in the current would not, however. 
become immediately revealed by changes in the speed, 
since the motor surfaces would have to part with or acquire 
some heat before the vane could fall into the new step. 
Thus, rotation would continue for some minutes after the 
current had ceased. A correction for pressure would 
have to be determined to insure correct readings. The 
resemblance of these two modifications to Professor 
Forbes’s electricity meter will, of course, be recognised. 
Nothing has yet been said as to the feasibility of re- 
gistering the rotations of the vane. When the motor is 
of large size (some have been made with fans measurin 
15 in. by 9in.) the spindle, which in such a case is pivo 
at top and bottom, may be arranged to actuate a delicate 
counter, or to alternately close and open a pair of light 


electrical contacts, by means of which a record of the re- , 


volutions might be preserved. When the vane is only 
resting on a needle point, the plan shown in Fig. 17 may 
be adopted. A magnetised needle Y is fixed to the vane 
EK, and a narrow coil of fine wire Y? is arranged vertically 
so as to surround the vane without sensibly diminishin 
the air-way of the chimney A. Connecting wires | 
from the coil to the place where it is desired to note the 
rotations, and there a sensitive dead-beat Thomson or 
d’Arsonval galvanometer is included in the circuit. The 
magnetised needle rotating within the coil induces alter- 
nating currents, which are made visible by the galvano- 
meter in the shape of deflections to the mght and left. 
Instead of a galvanometer, a syphon-recorder may be 
used, and a continuous record obtained. The state oF the 
sky in London or Edinburgh might in this way be auto- 
matically telegraphed to Manchester or elsewhere ; but 
the sensitiveness of the vane is, of course, reduced by the 
complication. 

In conclusion, I may mention that I have recently com- 
menced an investigation, with the aid of the calorimeter 
shown in Fig. 15, into the relative sensitiveness of 
different gases to convection. The gas jar is filled with 
the gas to be tested, and the amelie substance, W, is 
replaced by a delicate thermometer (Fig. 18), having its 
bulb enclosed in an air-tight aluminium box, and its stem 
taken air-tight through an accurately-fitting stopper. The 
thermometer is ually heated to 130 deg. Fahr., and 
then allowed to cool slowly, and when it registers 100 deg. 
Fahr. exactly it is popped into the gas jar. A constant 
difference between the amount of introduced heat and the 
temperaturé of the running water is in this manner readily 
obtained. The tests, so far, have revealed unexpected 
differences in convective sensitiveness hetween gases 
which do not differ widely in their densities, specific heats, 
or coefficients of expansion. I do not feel justified in 
giving further particulars to-night, use I have not 
hitherto worked with dry gases, and it is possible that the 
introduced heat may have been reinforced in some. cases 
by chemical action betwcen the introduced gas and 
the motor surfaces in the presence of water vapour, This 
would, in itself, be an interesting effect, but it would 
defeat the object in view of ascertaining the comparative 
convective sensitiveness of different gases when ex 
to the same termina] temperatures under precisely the 
same conditions. 





Tue Straits oF Messtna.—Plans have been completed 
for a tunnel to run from the mainland of Italy to Sicily 
under the Straits of Messina. Some time since it was pro- 
posed to build'a suspension bridge across the straits ; but 
the idea was abandoned on account of the width, which is 
more than two miles at the narrowest part, and also 
because high winds would probably render such a struc- 
ture dangerous, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 5. 

THE southern pig-iron makers report further en- 
couraging prospects for large shipments of pig at fair 
prices. Billets have also been quoted on export 
account, but no additional sales have been reported. 
Makers of certain lines of machinery have been favoured 
with recent liberal orders, and their correspondents 
advise them of improving probabilities of heavy ex- 
portations on urgent orders. Numerous important 
industrial developments are in progress, and American 
makers of certain lines of machinery are about secur- 
ing an unexpected share. Some 50 locomotives are 
being finished in one shop for China and Japan. Con- 
gress threatens to reduce steel rail duties 4 dols. per 
ton. The tariff revision is proceeding quickly, and the 
fight over it will be sharp. Hard times pinch the 
vecople of the United States. There are evidences of 
etter business, but the evidences do not transform 
into results. Mills are slack of orders; new work comes 
in slowly. Plates and shapes are alone active. Con- 
ditions are favourable to an improvement, and manu- 
facturers are preparing to meet a heavy demand in 
March. About then the present low prices will be 
taken advantage of. The attitude of the incoming 
Administration will have much to do with the volume of 
spring business. 

February 10. 

The large pig iron and old material shipments being 
made from different ports to Europe are drawing 
attention of not only producers and brokers, but the 
trade at large, to the possibilities of the export trade. 
The anticipation is that cheaper ocean freights can be 
brought about, and that heavier shipments will result. 
The other view is that when American requirements 
reach their normal level the advance will destroy 


export possibilities. Business is vexingly slow. 
Production is curtailed in all lines except pig 
iron, in which branch weakened in 


prices have 

Western Pennsylvania, Pim large operations occa- 
sionally disturb the monotony. Bessemer has weakened. 
Billets are dull ; bars are very quiet. Plate and struc- 
tural material are low in price, and recent orders are 
insignificant. The Edison electrical process for obtain- 
ing iron from lean ores has not yet reached the news- 
papers, but it is a success, and will enable the Eastern 
iron and steel interests to measurably discount Pitts- 
burgh, so it is claimed. The question of again reducing 
the pig iron output is receiving some attention, but the 
opinion is we are too close to heavy spring require- 
ments to restrict. A special session of Congress to adopt 
a revised tariff law gives some encouragement to the 
buyers and builders and constructors. The country 
has had four years of discipline in low tariff duties. 
As to mill trade, we have just secured a large wrought- 
iron pipe order from South Africa, including a number 
of attractive and encouraging orders for mining ma- 
chinery. There has also recently sprung up a good 
trade in tools and special implements. The Kuropean 
demand for certain lines of American machinery is 
something of a surprise to all, except the few who 
have been quietly working to that end. There is 
no change in steel rails, and the proposed 4 dols. 
reduction in tariff duties will have very little weight, 
certainly will not lead to imports, except, possibly, at 
one or two coast points where no demand exists, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Tron Market.—A large and active busi- 
ness was done last Thursday forenoon. The tone was 
very flat, owing to heavy sales by weak holders, and only 
indifferent support was accorded by covering purchasers. 
There were sales of somewhere about 40,000 tons. The 
drop in price was all round 2d. to 34d. per ton. A large 
amount of business was likewise done in the afternoon 
market, when the tone was firmer, and there was a 
rally ranging from 1d. to 24d. per ton. The closing settle- 
ment prices were: Scotch iron, 47s. per ton; Cleveland, 
40s. 3d.; Cumberland and Middlesbrough hematite iron, 
50s. and 49s. 6d. per ton respectively. There was a large 
business done on Friday forenoon, somewhat about 40,000 
tons of iron changing iieda. The further break in the 
price of steel rails in America caused renewed realisa- 
tions, and quotations were very flat. A drop of 4d. to 
2d. was reported all round. At the afternoon market 
dealing was very quiet, bit the tone was harder. Scotch 
iron recovered the forenoon loss, and other sorts rallied 2d. 
per ton. The only change made in the settlement prices was 
in the case of Cleveland iron, which was 40s. 44d. per ton, 
14d. per ton up. The market was very active on Monday 
forenoon, especially in the second half-hour, and at least 
40,000 tons of pig iron were dealt in ; but, in sympathy 
with the weakness in the stock markets, the tone was 
flat. Scotch declined in price 3d. per ton, and other 
sorts from 24d. down to 1d. per ton. In the afternoon 
the market was again very active, fully 50,000 tons being 
dealt in. One operator, who has stood a “‘ bear” of 
the market for a long time, was reported to have 
bought close upon 40,000 tons of iron. The finish 
was strong, at a complete recovery of the fore- 
noon’s losses, and the settlement prices were 47s. 
40s. 6d., 50s. 14d., and 49s. 74d. per ton. Business was 
very quiet on Tuesday forenoon, and the tone was again 
dull. Some 15,000 tons of iron were dealt in, and prices 





declined 24d. for Scotch to 4d. per ton for Cleveland iron. 
The market was again quiet in the afternoon, and flat in 
tone through want of support, and partly on account of 
the threatening aspect of affairs in the north-east of Eng- 
land shipbuilding trade. There were sales amounting to 
about other 20,000 tons, and the day’s losses ranged from 
34d. to 54d. per ton. The settlement prices were—46s. 9d., 
40s. 14d., 49s. 9d., and 49s. 14d. per ton. A large volume 
of business was done this forenoon, but the tone was lan- 
guid. Fears of labour troubles on the north-east coast led to 
free selling of hematite iron, which was offered down to 
483.11d. threemonths fixed. Some30,000tonschanged hands, 
and there wasa general decline in quotations all round— 
24d. to 54d. per ton. About other30,000 tons changed hands 
in the afternoon, and the finish was steady, at a small 
recovery from the midday close, and the settlement 
prices were, 46s. 6d., 40s., 498. 6d., and 48s. 9d. The follow- 
ing are some of the quotations current for No. 1 special 
brands of makers’ iron: Clyde, 51s. — ton ; Summerlée, 
52s. ; Calder, 52s. 6d. ; Gartsherrie .; Coltness, 53s. 6d. 
—the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 51s. ; Shotts pou. at Leith), 
52s. 6d. ; Carron (shipped at Grangemouth), 53s. per ton. 
The following are the returns of shipments of pig iron 
for the week ending last Saturday—3855 tons, as com- 
pared with 4183 tons in the a | week of 
ast year. They included 230 tons for India, 170 tons for 
Australia, 270 tons for Italy, 106 tons for Germany, 130 
tons for Spain and Portugal, smaller quantities for other 
countries, and 2779 tons coastwise. There are 82 blast- 
furnaces in active operation, against 79 at the same date 
last year. The stock of pig iron in Messrs, Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
362,815 tons, as compared with 362,825 tons regen: | 
week, thus showing a reduction for the past wee 
amounting to 10 tons. 


Glasgow Copper Market.—At last Thursday’s forenoon 
market 25 tons of copper chan hands, and the price 
lost 1s. 3d. per ton. In the afternoon one or two lots 
were dealt in, and the price declined other 1s. 3d. per ton. 
Some 50 tons were dealt in on Friday forenoon, when the 
price recovered 1s. 3d. At the afternoon session of the 
market 25 tons changed hands, and the price advanced 
other 1s. 3d. per ton. At the forenoon meeting of the 
copper market on Monday one lot of 25 tons changed 
hands, and the price lost 7s. 6d. per ton. In the after- 
noon there was another loss of 1s..3d. per ton, without 
any dealing taking place. At yesterday’s meeting of the 
market 100 tons were dealt in, and the price rose 3s. 9d. 
er ton. There was no business reported in the afternon, 
sut, all the same, the price advanced other 2s. 6d. per 
ton. One hundred tons were bought this forenoon, and 
the price rose 3s. 9d. per ton. There was no business in 
the afternoon, but prices rose other 5s. per ton—to 
51/. 2s. 6d. per ton. 


The Mining Institute of Scotland.—An ordinary meet- 
ing of this Institute was held in Glasgow last Wednesday 
night, Mr. G. A. Mitchell, President, in the chair. The 
following office-bearers were nominated for session 1897-98 : 
President, George A. Mitchell; Vice-Presidents, James 
Hastie, Wallace Thornycroft, James T. Forgie, and James 
Hamilton. Twelve members were also nominated for 
places in the Council. An interesting discussion took place 
on Mr. Prentice’s paper on “The Mineral Seams of New 
Monkland,” and was further adjourned. Mr. James 
Hastie, Greenfield, Hamilton, read an exhaustive paper 
on ‘Sinking Surface Fittings and Coal-Cleanin Plant,” 
being a description of Whistlebury Colliery, Hamilton, 
belonging to Mr. Archibald Russell. 


New Shipbuilding Orders.—Messrs. John Scott and Co., 
Kinghorn, Fife, have contracted to build a large steel 
screw steamer for passenger and cargo trade for foreign 
service. The vessel and her machinery will be built to 
the requirements and under the special survey of the 
British Corporation Registry to take its classification.— 
The Caledon Shipbuilding and Engineering Company, 
Dundee, have received an order for an oil tank steamer 
for service on the Caspian Sea.—Messrs. Ramage and Fer- 
guson, Limited, Leith, have received an order from Messrs. 
George Gibson and Co., Leith, to build for them a fast 
steamer for their Continental trade.—Messrs. Chambers 
Brothers, Greenock, have contracted to build six collap- 
sible boats for Messrs. Blohm and Voss, shipbuilders, 
Hamburg, in addition to eight already in hand. 

Royal Socicty of Edinburgh.—The sixth ordinary meet- 
ing of the Royal Society of Edinburgh was held on Mon- 
day night, when the following, amongst other communi- 
cations, were read: ‘‘On Configurations of Minimum 
Potential Energy in Clusters of Homogeneous Molecules, 
with Applications to the Theory of Crystalline Forms,” 
by the Right Hon. Lord Kelvin; on “ Apparent and 
Real Diselectrification of Solid Insulators by Flame, by 
Air in Contact with White-Hot Metal, by Ultra-Violet 
Light, and by Réntgen Rays,” by the Right Hon. Lord 
Kelvin, Dr. ttie, and Dr. Smollau. Professor P. G. 
Tait also had papers on “The Compressibility of Salt 
Solutions,” and on ‘‘ Linear and Vector Functions.” 


The Price of Electric Light in Edinburgh.—The Electric 
Lighting Committee of Edinburgh Town Council agreed 
to recommend that the charge for the light, as from May 
15, should be 4d. per unit, a reduction of 1d.; that the 
charge for each public lamp should be 167. per annum, 
oie of 18/.; and that the charge for motor power should 
ve Qhd. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Limited Companies in the Sheffield District. — Several 
important Sheffield limited concerns have presented their 
annual reports during the past few in. Messrs. 
Vickers, Sons, and Co. make a reference to the agreement 





which has been entered into with the Naval Construction 
and Armaments Company, Limited, for the purchase of 
their undertaking. The directors state that they have 
been led to do this because they are convinced that it will 
greatly add to the importance and success of, the com- 
pany oe enabling it to supply ships with their engines 
complete and equipped with guns and armour - plates 
entirely manufactured by the company in its own 
works. Henry Bessemer and Co. recommend the pay- 
ment of a dividend of 10 per cent. for the year. 


Interesting Samples.—At the last meeting of the Shef- 
field Chamber of Commerce the secretary reported that 
the Cutlers’ Company had consented to receive samples of 
barbers’ scissors and clippers from the Australian 
colonies, and that these articles will be on view for the 
inspection of manufacturers at the Cutlers’ Hall. A 
letter from the Leeds Chamber stated that samples of 

oods from the British West Indies, Victoria, and 
yprus would be on view at the Royal Exchange, Leeds, 
up to the 20th inst. 


Telegraphic Rates between Great Britain and France.— 
The Sheftield Chamber of Commerce have received a com- 
munication from: the British Chamber of Commerce in 
Paris asking for an opinion on the proposal that the 
charge for telegrams between the two countries men- 
tioned should be 1d. per word, with a further charge of 
4d. or 5 centimes until the new cables which would be ne- 
cessary in consequence of the increased work arising out 
of the reduction were paid for. The existing charge is 
2d. per word. 


Iron and Steel.—The condition of the heavy trades is 
on the whole very prosperous. Railway material is giving 
employment to more than the average number of work- 
men ; and as contracts are still coming in from the foreign 
and colonial as well as the home markets, there is every 
probability that this year’s business will fully equal that 
of 1896. Cncinnceing work of a heavy class is plentiful, 
but there is a falling away in the demand for tools. 
Marine engineering has, if anything, improved since the 
year opened, and makers of marine boiler specialities 
report steady p War material is being ordered in 
increasing quantities, and when the orders for the other 
new vessels are given out by the Government, the makers 
of armour will be in a very fair position. The staple 
trades of Sheffield—files, cutlery, edge tools, &c.—are 
going smoothly, but there is not so large a business as in 
the last quarter of 1896. Steels of all grades find a quick 
and remunerative sale, both on the Continent and at 
home. Quotations are: for Bessemer billets, of special 
carbon, 6/. to 6/. 10s. per ton; Siemens-Martin acid steel, 
81. for average qualities ; hematites up to 62s. delivered 
in the district; bar iron, 6/. to 62. 10s. Lincolnshire 
forge iron as previously quoted. Brassworkers and 
— makers do not find so ready employment as 

ore. 


South Yorkshire Coal Trade.—The collieries in South 
Yorkshire are working well, many concerns being engaged 
to their utmost capacity. In the Wakefield district the 
change from the depression of last year is most marked. 
House coal fully maintains its position, while the demand 
for steam fuel is steadily growing. The call for coal suited 
to the manufactures of the district is good, and coke is in 
active request. Best Silkstones realise from 8s. 9d. to 
9s. 6d. per ton; Barnsley softs, 8s. to 9s. ; hards, 7s. to 
7s. 9d. ; manufacturers’ sorts from 4s. to 5s, 6d. ; coke 
from 8s. 6d. to 13s., according to quality. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
meagre atténdance on ’Change, and the market was 
somewhat cheerless in tone, for which political news from 
abroad was largely blamed. The amount of business trans- 
acted was but small, buyers and sellers alike being un- 
willing to enter into contracts with the present unsettled 
state of affairs staring them in the face. What business 
was done was only for small lots for early delivery, there 
being few, if any, inquiries for delivery ahead. No. 3 
-m.b. Cleveland pig iron was quoted 40s. 6d. for early 
fo.b. delivery, and sales were recorded at that figure, but 
by the close of the market there were considerably more 
sellers than buyers at that price. Some purchasers would 
offer only 40s. 3d. The other qualities of pig were re- 
ported very scarce, and buyers who needed them shad 
to a | relatively higher prices than ruled for No 3. 
For No. 1 Cleveland pig 6d. was realised. 
No, 4 foundry was put at 40s. 3d., and grey forge 40s., 
whilst mottled and white iron were practically unobtain- 
able. Again Middlesbrough warrants fluctuated, and the 
‘*bears” got the better of matters, for they closed very dull 
at 40s. 2d. cash buyers. East coast hematite pig iron was 
only in very moderate request, and as the output in 
abundant prices were weak. Most producers quoted 51s. 
for early delivery of mixed numbers, but merchants were 
ready enough to sell at 50s., and even as low as 
49s. 9d. was said to have been accepted for small odd 
lots. This is a price which cannot be remunerative 
to makers, for there is little, if any, reduction in 
cost of production. Spanish ore kee scarce, and 
good rubio is selling at 15s. 6d. ex-ship Tees, To-day’s 
market was very quiet and flat. Sellers were very un- 
willing to reduce their quotations, and professed to rd 
the condition of the market as only a temporary lull. 
Prices for makers’ iron were thus not quotably altered, but 
Middlesbrough warrants fell to 40s. cash buyers. 

Manufactured Iron and Steel.—There is a decidedly 
quiet feeling in the manufactured iron and steel trades, 
and though producers, as a rule, will not admit that quo- 
tations are falling, there is undoubtedly an easing ten- 
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dency. The unfortunate threatened strike of ship- 
builders’ smiths is interfering to no small extent with busi- 
ness, and, in fact, in consequence of it, we believe that 
some orders for ship-plates have been cancelled. The 
scare about Americans sending billets into this coun- 
try is also attracting more attention than it did at 
first, for now it cannot be denied, however aggravating 
it may be to admit it, that for the supply of billets the 
Americans threaten to be most formidable opponents, 
and they may easily, with the prices they are quoting, 
secure Continental customers who have hitherto sent 
their orders to this district. The North-Eastern Steel 
Works here are still working only short time. Most of 
the railway producing plant in the district is kept very 
active. 








GERMANY AND InpIA.—The Hamburg and Calcutta 
Steamship Company proposes to abandon its undertaking. 
The company has paid no dividend since 1888. 





Butt CoLLisIoN WHEN SHUNTING.—<As an engine was 
pushing a loaded cattle truck from the main line into a 
siding at Dalry, on the Caledonian Railway, on Novem- 
ber 27, it came into collision with another engine with 10 
wagons attached, which had come out of another siding 
against its signal. The cattle truck was broken up, but 
happily the cattle were not badly hurt. The driver of 
the light engine was somewhat seriously hurt, and others 
who were on the engine were also injured. Colonel Addi- 
son, in his report, places the blame on the driver of the 
engine and train for not making sure that the signals were 
off for him before moving, and, at the same time, he does 
not entirely exonerate the shunters, as he considers that 
‘when an engine is called forward sf a shunter without 
any directions from the signalman, and when the latter may 
have other operations in view, it would seem to be most 
necessary that the shunter should either give the driver 
distinct instructions how for he is to go, or place himself 
where he can make sure of stopping the driver at the 


proper point.” 


PERSONAL AND TRADE Nortes.—Mr. Frank Thomson, 
who has just been elected president of the Pennsyl- 
vania Railroad Company, to succeed the late Mr. George 
B. Roberts, entered the service of the company at the age 
of 16, beginning in the shops at Altoona, When the war 
broke out Mr. Thomson was detailed for duty in the mili- 
tary railroad department of the Government. He also 
superintended the Seeeegortene of troops and of sick and 
wounded soldiers, and the carriage of munitions of war. 
He was afterwards appointed superintendent of the 
eastern division of the Philadelphia and Erie Railroad, 
and in 1871 accompanied the Russian Grand Duke Alexis 
on a railroad tour through the country. In March, 1873, 
Mr. Thomson was appointed superintendent of motive 
power, and in July, 1874, general manager of the lines 
extending from New York to Pittsburg, with the various 
lines of the Philadelphia and Erie, Northern Central, and 
the Baltimore and Potomac, extending from Iyer ong 
and Baltimore to Canada, New York, and the West, 
comprising a total of 2300 miles. In October, 1882, he 
was appointed second vice-president, and in June, 1888, 
first vice-president. — We are informed that Messrs. 
David Joy, Son, and Pryor, of 85, Gracechurch-street, 
E.C., have been appointed to represent in London 
Messrs. J. P. Hall and Co., electrical engineers, of 
Oldham. — Messrs. Fleming and Ferguson, Limited, 
shipbuilders and engineers, Paisley, have received an 
order to build a tug steamer for the Chilian Government, 
and an order from the Queensland Government for a 
sternwheel steamer for passenger traffic in connection 
with the Government railways.—Mr. W. T. Parrack, 171, 
Queen Victoria-street, E.C., intimates that he is relin- 
quishing the representation of Messrs. George Turton 
Platts and Co., Savile-street, Sheffield, as from March 12 
next. 








ACCELERATED Ir1sH Mait.—The Royal Mail steamer 
Ulster, the first of the four new cross-Channel Mail 
packets built for the City of Dublin Steam Packet Com- 
pany by Messrs. Laird Brothers, of Birkenhead, in accord- 
ance with the conditions of the accelerated Mail contract of 
1896, on the 9th inst. made a maiden trip from Holyhead 
to Kingstown with very satisfactory results. There were 
on board Mr. William Watson, chairman of the City of 
Dublin Company ; Mr. Edward Watson, 5 om ge direc- 
tor; Mr. R. R. Bevis, Mr. J. McGregor Laird, and Mr. 
J. W. P. Laird, representing the builders; Mr. A. J. 
Durston, representing the Admiralty; Mr. Ellis Mac- 
Cartney, financial secretary ; Captain Jenkins, R.N., re- 
same the Post Office, and many friends. The Ulster 
eft her berth shortly after one o’clock, and after a turn 
round the Bay was put on the course about two o’clock. 
The Kish Light was passed in 2 hours 44 minutes after 
the start from Holyhead Breakwater, and the Burford 
Buoy (52 knots) 2 hours 13 minutes, and the east pier, 
Kingstown, was reached in the wonderfully short time of 
2 hours 26 minutes. The mean s was over 23 knots 
per hour, largely in excess of that required for usual 
service. The engines were in charge of Mr. Ratsey 
Bevis, and worked splendidly, and the trip, taken in eve 
respect, was a success of the most brilliant description. 
very large gathering of people had assembled on the 
landing pier at Kingstown, and hearty cheers were raised 
as the Ulster steamed in. Among those present on the 
pier was His Excellency the Lord-Lieutenant, accom- 
panied by the Hon. Gerald Cadogan and the Marquis of 
Ormonde. When the vessel got alongside she was imme- 
diately boarded by a large number of people, His Ex- 
cellency being one of the earliest to inspect the vessel. 
A return with equally satisfactory results was 
made with the Post Office officials on board, leaving 
Kingstown about seven o'clock, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The supply of steam coal has been in excess 
of the demand ; and as stocks are increasing, reductions 
have been made, buyers taking coal for imniediate de- 
livery. The best descriptions , Bar made 10s. 9d. to 11s. 
per ton, while secondary qualities have brought 10s. 3d. 
to 10s. 6d. per ton. Owing to milder weather, the house 
coal trade has been rather easier ; No. 3 Rhondda large 
has made 11s. per ton. Coke has maintained a firm tone ; 
foundry qualities have made 17s. 3d. to 17s. 6d. per ton, 
and furnace ditto 14s. 6d. to 16s. 6d. per ton. A fair 
demand has prevailed for iron ore ; rubio has made 14s. 6d. 
to 14s. 9d. per ton. The manufactured iron and steel 
trades have shown considerable activity, the demand for 
steel rails having continued good. 


The Bute Docks.—The shipments at the Bute Docks in 
1896 amounted to 10,020,713 tons. The exports showed 
an increase of nearly 3 per cent. over 1895, and the im- 
ports an increase of 12 per cent. 


New Works at Barry.—Both the Lady Windsor deep 
dock at Barry Dock and the Vale of Glamorgan Railway 
will be formally opened for traffic in June. The con- 
tractor for the dock is Sir J. Jackson, while the con- 
tractors for the railway are Messrs. Pethick Brothers. 
Messrs. Price and Wills, the contractors of the new dock 
of the Barry Graving Dock and Engineering Company, 
Limited, will put a large staff of men on the works next 
week, and on the — of spring the contract will be 
pushed forward with all practicable expedition. 


Fitting a Propeller in Mid-Ocean.—A pony | - 
sentation was made by the Mayor of Cardiff (Mr. Alder- 
man Beaven) at the ean, Cardiff, on Thursday, to 
the officers and crew of the steamer Oak Branch, of 
Sunderland, in recognition of services rendered during a 
voyage from Yokohama to Sydney. The Mayor, in open- 
ing the proceedings, said the Oak Branch was in the 
China Seas, close to the Bismarck Islands, when she met 
with an unfortunate accident, by which her propeller was 
lost at sea, owing to the tail end shaft breaking. The 
vessel was on a voyage from Yokohama to Sydney, and, 
being light, she tossed about very much. A consultation 
was held between the officers and engineers as to what 
they should do, as the vessel was fe any means of 
propulsion. They agreed to make an effort to fix a new 
shaft and Fae gre which every engineer would know was 
a very difficult thing to do under the circumstances. The 
place was infested with sharks, which made the task all 
the more dangerous. In order to give the ship the neces- 
sary tilt, the fore part was filled with water, and by this 
means, after 74 days’ continuous work, the task was 
accomplished. The owners of the vessel, Messrs. F. and 
W. Ritson, laid the case befor the underwriters, and it 
had been agreed to give the crew nearly 1000/. to be 
divided among them. Lloyd’s committee had also decided 
to present the master and chief engineer with a medal. 


Port Talbot.—The half-yearly report of the directors of 
the Port Talbot Docks and Railway states that steady 
gi is being made with the construction of the works. 

ixty per cent. of the dock has been excavated, and the 
walls of the lock and entrance, as well as the lock gates, 
are about half finished. The piers are progressing favour- 
ably, and the bridges and viaducts of the railway are five- 
sixths finished, while the tunnel is excavated and lined to 
within 10 per cent. of its totallength. The directors have 
determined to increase the depth of the entrance lock and 
the size of the dock. 


The Rhymney Valley.—Both the steam and house coal 
trades of this valley have shown an improvement. The 
collieries are working full time, and some large orders for 
steam coal have been booked for some of the railway com- 
panies, while foreign contracts have also been secured at 
an advance of 6d. per ton. 








MISCELLANEA. 

Curomium is said to be a specially advantageous 
hardener for aluminium, the alloys thus formed retaining 
their hardness after heating or annealing better than 
almost all alloys of aluminium. 


The Steam Engines and Boilers Bill, which provides 
that, with certain exceptions, all men in charge of steam 
engines and boilers must be in possession of a Govern- 
ment certificate of competency, passed its second reading 
in the House of Commons on Wednesday last. 


The traffic receipts for the week ending February 7 on 
33 of the principal lines of the United Kingdom amounted 
to 1,411,883/., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,406,903/., with 18,863 miles open. 
There was thus an increase of 4980/. in the receipts, and 
an increase of 884 in the mnileage. 

At the Midvale Steel Works, which emply 1200 men, a 
system of piecework is in vogue. There are two rates of 
payment for the same work. The longer a man takes 
over a job the lower is the rate at which he is paid per 
piece. Thus a clever workman not only does more work 
in a given time than his slower neighbour, but is paid 
for his work at a higher rate per piece, and thus scores 
twice over. The effect of this method has, it is stated, 
been to more than double the output of the plant. 


Twenty-six students are to be transferred on July 1 
from the Royal Naval Engineering College, _——— 
for service as assistant engineers in the Navy. This 
isa smaller number than for several years past, and is 
six fewer than the number entered last year. For 
many years it has been the custom to allow each year 
about a dozen fourth-year students of marked ability 
to enter the Navy, but this practice is to be dis- 
continued, and in future only fifth-year students will 


be allowed to present themselves for the pass-out exami- 
nation. 


The seventh annual meeting of the British Corporation 
forthe 7 and may of Shipping was held at Glas- 

»w on Wednesday, February 10, when the chairman, 

r. N. Dunlop, described the present position of the 
undertaking, which was represented as a very favourable 
one. Credit was claimed for the Corporation in that 
they had been bold enough to class the turret-deck vessels 
introduced by Messrs. Doxford, at a time when Lloyd’s 
Register no encouragement to offer the builders. 
Already 30 of these vessels were afloat and doing ex- 
cellent work, and several more of very large size were in 
course of construction 


The annual report of the directors of Messrs. Vickers, 
Sons, and Co., Limited, recommends a dividend and bonus 
for the year equal to 15 per cent. on the ordinary shares 
of the company, with the sum of 42,262/. carried forward 
to the credit of the profit and loss account. The last 
60007. worth of the debentures of the company will be 
discharged this month. An agreement has been entered 
into with the Naval Construction and Armaments Com- 
pany, Limited, for the purchase of their undertaking, and 
this will necessitate a new issue of debentures. The 
acquirement of this business will enable the company to 
supply ships with their engines complete, and equipped 
with guns and armour-plates ptr poder Bem. by 
the company. 


The engineer to the New River Company has deposited 
in the Private Bill Office of the House of Commons an 
estimate amounting to 970,000. as the capital required to 
be expended by the company in the event of their Bill of 
the present session receiving the sanction of Parliament. 
The whole of this capital is proposed to be spent in giving 
the company an independent line hee ir for the purpose 
of conveying the a of stored water to which they 
will become entitled under the Staines Reservoirs Act of 
last year into a new service reservoir at Fortis Green and 
thence into their limits of supply. In the form in which 
the Staines Reservoir Act was passed last session the 
New River Company can only receive their proportion of 
stored water through the mains of the West Middlesex 
Company and the Grand Junction Company. 


The French Mediterranean Squadron entered on 
Saturday evening upon an important series of tactical 
exercises upon the hypothesis that war had broken 
out unexpectedly, that the Active Squadron had left 
Toulon and gone eastward, and that the duty of defend- 
ing the coast against an impending attack fell to the 
Reserve Squadron. The enemy was to the south of the 
Balearic Isles, and had detached his cruisers for the pur- 

of making a raid. The cruisers of the. Reserve 
Squadron were to beat off or capture these, taking pre- 
cautions against torpedo attack, and then to gain touch 
with the Active Squadron, of which some scouts had 
remained behind in the neighbourhood of Corsica. Three 
several exercises were included in this programme. The 
enemy, represented by packet boats from Algeria, was 
to be discovered and routed or destroyed. At the same 
time the duty existed of observing or attacking the 
enemy’s to o-boats, constituted out of the mobile 
defence of Toulon, which, not knowing whether the 
defending squadron was i. ee or had put to sea, was 
to seek it, during a period of 60 hours, between the 
meridians of Toulon and Marseilles, without passing the 
parallel of the Porquerolles to the south. The third 
theme was the concentration of the Reserve Squadron, . 
and the gaining touch with the scouts of the Active 
Squadron by extending the cruisers in a fan formation 
for long-distance signalling. Vice-Admiral Humann 
was in command of the main body, and Rear-Admiral 
Godin of the light division. 





GeERMAN PopPULATION.—The results of a census of the 
population of Germany, which was taken in December, 
1895, have just been made public. The aggregate popu- 
lation arrived at by the enumeration was 52,279,901. 





Tur GreAT NorTHERN AT NorrincHam. — Messrs. 
Nowell and Son, of Westminster, who have a contract 
for a line connecting the Great Northern’s Nottingham 
and Grantham section with a viaduct of the Manchester, 
Sheffield, and Lincolnshire at Middle Hill, Nottingham, 
are applying themselves in earnest to the works, and are 
makin progress with them. The new line is bein 
carried out under the superintendence of Mr. W. H 
Sadler, resident engineer of the Great Northern Com- 
pany, Mr. R. Johnson, of King’s Cross, acting as engi- 
neer-in-chief. The connection between the two systems 
will be effected by a viaduct, which will have to be con- 
structed upon a sharp curve. The Great Northern Com- 
pany now desires to divert its Grantham line, so as to 
run alongside the North-Western line and its own 
canal, and through Sneinton Hermitage, leaving the 
existing goods yard undisturbed. The alteration is made 
with the approval of the —— borough en- 

i and it is not expected that any objection 
will be raised to it. The most difficult part of the 
undertaking will be the carrying the necessary viaduct 
over some sidings now utilised by the gas works. These 
sidings are not the property of the Great Northern Com- 
pany, but have been laid down for the of carrying 
material to and from the gas works ; and it is, of course, 
necessary that they should be maintained in working 
order. e viaduct will be erected on cylinders, which are 
to be carried down by the pneumatic process to solid rock. 
The canal and London-road will be crossed by a fine steel 
bridge, some of the girders of which are to have a span of 
150 ft. The new London-road station is to be built on 





the top of the viaduct at this point, 
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F.R.S., on ‘ Animal Electricity” (Lecture VI.). Thursday, 
February 25, Mr. J. W. Gregory, D.Sc., F.R.S., cn ‘The Pro- 
blems of Arctic Geology ”(Lecture III.). Saturday, February 27, 
Mr. Walter Frewen Lord, on ‘The Growth of the Mediterranean 
Route to the East ” (Lecture III.). 

THE SourH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS’ 
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Professor F. W. Burstall (Mason College, Birmingham) will read a 
paper on ‘‘ The Mechanical Testing of Iron and Steel. The chair 
to be taken at 7 p.m. 
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tures. ‘‘ The Industrial Uses of Cellulose,” by Mr. C. F. Cross, F.C.S. 
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“* Reproduction of Colour by Photographic Methods,” by Sir 
Henry Trueman Wood, M.A. Captain Abney, C.B., F.R.S., will 
preside.—Thursday, February 25, at 8 p.m. Howard Lectures. 
‘The Mechanical Production of Cold,” by Professor James A. 
Ewing, M.A., F.R.S. Six Lectures. Lecture V. 

Puysicat Society oF Lonpon.—Friday, February 26, at the Rooms 
of the Chemical Society, Burlington House, at 5p.m. ‘‘ On the 
Photography of Ripples,” by Mr. J. H. Vincent. 
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THE UNIT OF POWER. 

James Wart found by experiment that a good 
horse could, working continuously for eight hours, 
raise 22,000 lb. 1 ft. per minute, but to avoid all 
danger of disputes with his customers, he adopted 
the amount of 33,000 lb. raised 1 ft. per minute as 
the unit of power—which he denominated a horse- 
power—in calculating the force of his engines. 
This unit has been adhered to ever since, and, with 
slight modification, it has been adopted all over 
the world. In countries in which the metric 
system is in use, the foot and the pound are re- 
placed by the metre and the kilogramme, and 
the numerals are, of course, varied, but the 
name, and the things which it signifies, are prac- 
tically the same as with our less scientific 
system of weights and measures. This universal 
acceptance of Watt’s unit is, however, no recom- 
mendation to those energetic people, who un- 
mindful of Lord Melbourne’s wise exhortation, 
‘* Can’t you let it alone ?” would reform everything 
which is open to a theoretical objection. Certainly 
if the horse-power were put on its trial before a 
jury of logicians, it would make but a sorry de- 
fence. What with commercial © horse - power, 
nominal horse-power, indicated horse-power, actual 
horse-power, brake horse-power, and electrical 
horse-power, we have the elements of a scientific 
long firm, which would receive very short shrift 
before twelve professors of physics. Fortunately 
Watt’s unit sins in good company, and when its 
faults are declared to be criminal offences, the 
British Constitution will be on the way to jail to 
answer for far more grievous inconsistencies. 
Engineers are fairly accustomed to hear their 
measures declared to be incorrect and illogical by 
men of pure science, and do not trouble themselves 
on that account. They know that they work under 
different conditions from their critics, and that they 
need different tools, the sole value of which lies in 
their usefulness. If they serve their purpose well, 
it matters little what they look like. The physicist, 


quite apart from its use. He is like the knight of 
old, who not only loved a good blade, but liked to 
have it inlaid with gold, and encased in a jewelled 
sheath. At a meeting of the British Association 
there is often as much rivalry about the introduc- 
tion of a new term, or the fixing of a new unit, as 
there was at tournaments and jousts in the fashion 
of breastplates and vizors, it being forgotten for 
the moment that all such things have no value 
except as a means to an end, and that their worth 
is measured by their usefulness. In scenes of this 
kind the prudent engineer takes no part, and even 
when his own methods come into question, he does 
well to imitate Brer Fox, in lying low and saying 
nothing. He speaks a different language from the 
professors, and weighs his reasons in a different 
seale ; hence there is no common ground of agree- 
ment, and discussion is but lost time and wasted 
breath. 

Occasionally, however, an engineer—particularly 
if he write F.R.S. after his name — falls a 
convert to the physicists, and then, like all con- 
verts, he becomes ten times more a child of the 
craft than those who are so by birth. Mr. W. H. 
Preece is a case in point. He was lately invited 
to deliver the ‘‘ Watt Anniversary Lecture,” and 
took advantage of the occasion to poke fun at Watt's 
horse-power, while by way of making amends he 
proposed to use as its substitute the kilowatt, 
We must emphatically protest against the introduc- 
tion into engineering of this fashion of inventing 
new units and endowing them with names which 
give no clue to their nature. It may be very neces- 
sary in electrical science, which has sprung into 
existence so rapidly that names have not had time 
to grow, but it certainly is not so as regards the 
older branch ; and if it ever should be, its members 
will be quite equal to inventing terms for them- 
selves. We have heard often enough that elec- 
tricity is in its infancy, but its irreverent attitude in 
the presence of its elders would point -to its 
having already attained the schoolboy stage. We 
entirely fail to see, in the present state of our 
national weights and measures, what advantage 
the kilowatt has over the horse-power. The foot- 
pound per second equals 1.856 watt. The horse- 
power, therefore, equals 746 watts. The watt 
equals 0.7373 foot-pound per second, and the kilo- 
watt equals 1.34 horse-power. To calculate the 
power of an engine we have to take areas in square 
inches, speeds in feet per minute, and pressures in 
pounds. The product divided by 33,000 gives 
horse-power ; by 44,238 (far more difficult to re- 
member) it gives kilowatts. Wherein lies the 
superiority ? The work that an engine has to do is 
calculated in foot-pounds, save in the case of driving 
electric generators, and there is no possible ad- 
vantage in 44,238 of these as a unit in place of 
33,000. 

It may be argued that engineers dealing with 
electric machinery would be convenienced by the 
adoption of the kilowatt in place of the horse-power. 
They are, however, a very small number, and their 
engines are of only moderate size. It were absurd to 
ask 95 per cent. of the profession to adopt a new and 
perfectly unnecessary unit for the benefit of the re- 
maining 5 per cent. As a fact, however, even the 
electrical engineers would be none the better off. 
A 100-kilowatt dynamo cannot be driven by a 100- 
kilowatt engine. The proposed output of the 
generator needs to be multiplied by 1.25 or 
some such factor to find the power of the engine, 
and if multiplication has.to be done it is just 
as easy to use another factor, such as 1.7, and 
get the result in indicated horse-power. From the 
seller’s point of view it is an advantage to have the 
two units in use simultaneously, as it prevents the 
commercial buyer gaining such an easy insight into 
the efficiency of the plant. We remember once 
hearing an electric engineer state that the curse of 
the business was the ease with which electric energy 
could be measured. He asked how the early steam 
engine builders would have fared if they had been 
bound down by specification defining the efficiency 
of their machines to $ percent. Very badly, we 
fear, although the public and science would un- 
doubtedly have benefited if there had been some 
professors in those days to enforce the use of Watt’s 
splendid invention, the steam engine indicator. 

But Mr. Preece does not base his advocacy of the 
kilowatt on convenience. He takes the higher 
ground that it is part of a universal system of units 
based on the centimetre, the. gramme, and the 
second, and that it ought to be adopted for that 











on the contrary, takes a pride in his equipment 


reason. In this system the unit of work is one 
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gramme moved through one centimetre against unit 
force, and 10 million such units are called a joule, 
and become the practical unit of work. The joule 
is to the foot-pound as 1 to 1.356, and the horse- 
power is 746 joules per second. One joule per 
second is called the watt, and is the thousandth 
part of the kilowatt. This is undoubtedly a 
rational system, but why take ‘one feature 
of it, and endeavour to plant it on an entirely 
different system, making confusion worse con- 
founded? Engineers do net reckon in centimetres 
and grammes, and in the present state of law and 
custom they cannot do so. They deal in products 
which must be bought and sold according to the 
statute, and to give legality to their operations 
they must use the pound and the yard. The dis- 
ability they suffer from is serious enough, without 
adding to our confused system of units another 
which is not commensurate with any of them, and 
which, taken by itself, does not offer the slightest 
advantage over that which it would displace. 

We are not among those who, according to Mr. 
Preece, maintain the horse-power ‘‘ with all the 
fervour and enthusiasm of an old Scottish 
covenanter, or the non possumus of a good old 
English Tory.” On the contrary, if Mr. Preece 
will lend his powerful influence to the intro- 
duction of the metric system in its entirety, 
we will, as soon as he succeeds, surrender the 
horse-power to his tender mercies, although not 
without some regrets, and we will feign a welcome 
to his protégé, the kilowatt. We fancied, in com- 
mencing to read his address, that his subject was 
to be the need of a system of weights and mea- 
sures based on the metre, for near the commence- 
ment he related how Watt, in 1783, proposed a 
decimal system based on the length of the seconds 
pendulum and a cube of unit dimensions filled with 
water. In 1786 Watt visited Paris, and was in 
communication with the Committee of the Academy 
dealing with this question. ‘‘ Nothing,” said Mr. 
Preece, ‘‘can prevent this system, probably the 
child of Watt, from ultimately becoming universal 
all over the civilised globe.” With this we quite 
agree, but it will have to be introduced at the 
right end, and not kilowatt -first. We have 
ever been consistent advocates of the metric 
system, not because it is based on the metre, 
nor because its divisions are decimal, but for 
the reason that all its measures have a common 
base, and that conversion from one to the other 
can be made with the utmost facility. This sounds 
avery small matter, but its practical importance is so 
great that English scientific men have been obliged 
to adopt the metric system in order they may not 
find themselves at a disadvantage with their foreign 
brethren. Both engineers and manufacturers will 
have to follow suit for the same reason, and also 
because the time is rapidly approaching when 
many of our customers will close their doors against 
us unless we conform to their requirements in this 
respect. 

The movement in favour of the metric system 
needs all the assistance which it is possible to give 
it, for it will be fought tooth and nail by the people 
who hate the trouble attending change, and have 
not the brains to understand the pressing necessity 
for it. Discretion is, however, as necessary as zeal, 
and more is to be gained by a wise reticence than 
by too lavish a use of scientific names—Ergs and 
joules are caviare to the general. ‘‘ What is a 
megerg ?”’ used to ask an engineer of our acquaint- 
ance when, in the early ’80’s, he was overwhelmed 
by applicants seeking to get into the electric light- 
ing industry. ‘‘ What! not know what a megerg 
is! Ah, you are evidently no electrician,” and so he 
cleared his oftice without the necessity -of inventing 
specious excuses. But the public cannot be treated 
in that fashion, and it is not wise to affright them 
with newly invented names. From foot-pounds to 
kilogrammetres is quite a long enough step, with- 
out going to kilowatts. The difficulty with the new 
electrical notation is that the words give no clue 
to the meanings. Such expressions as_horse- 
power, car-mile, foot-seconds, and the like need 
no effort of memory to retain their mean- 
ing ; their broad features lie on their faces, and 
once they are understood they cannot well be 
forgotten. But the erg, the watt, the joule, 
and the henry are very apt to be mistaken for one 
another. The old namesare like the rules of arith- 
metic : once acquired, they are always ready for 
use. The new ones resemble a slide rule—wonder- 


fully handy if in daily use, but exceedingly trouble- 
some for an occasional operation. 


If the idea 


should get abroad, even among engineers, that the 
adoption of the metric system involves the use of 
such terms, a popular feeling would be aroused 
against it, and it would be relegated still further 
into the future. The new units do excellently 
well at the British Association, but on a popular 
occasion, like a gathering of ‘‘ Paisley bodies,” 
they are better kept in the background. 








THE PROGRESS OF EDUCATION IN 
JAPAN. 

AmipstT all the industrial and commercial develop- 
ments which are taking place in Japan, the 
Japanese clearly recognise that after all the most 
important part of industry is that which prepares 
men to carry out the works which are necessary for 
the development of the resources of the country, 
and for imparting that education which must be 
the basis of all true progress. In the early days of 
intercourse with foreigners, large numbers of 
Japanese were sent to foreign countries before they 
had obtained a good preliminary training in Japan, 
and the results were not very satisfactory. At the 
present time, however, when the Japanese have 
very complete educational institutions of their own 
for every department of learning and its applications 
to professions and trades, the numbers sent abroad 
have been very much reduced, and those selected 
have for the most part been distinguished students 
in the institutions of their own country, who were 
designed to act as teachers and professors, or to 
take charge of special departments of industry. For 
some years past the funds set aside for this purpose by 
the Education Departinent have only been sufficient 
for the support of 20 students, and as the course of 
study generally extended over two years, it fol- 
lowed that the number despatched in one year 
never exceeded 10, and as some of them lengthened 
their course to three or four years, it became 
necessary to reduce the number below that 
figure. The recent sudden increase in the 
demand for experts and scientists has demon- 
strated that the number of foreign-trained pro- 
fessors and others are quite insufficient. During 
last session the Department of Education  suc- 
ceeded in obtaining the permission of the Diet 
to send 20 additional students abroad during the 
current fiscal year. The Department, however, 
does not consider this increase sufficient, and con- 
templates obtaining more funds next session 
to support 60 students abroad, gradually add- 
ing to the number, until, by 1905 160, men will 
be in training in foreign countries. In addi- 
tion to these there will be a considerable number of 
others sent by the executive departments of the 
Japanese Government for special purposes, and 
chiefly in connection with practical work, and also 
by private firms in connection with their business, 
so that, considering the rapid development which 
is taking place in all departments of Japanese life, 
we may expect a considerable number of inquiring 
visitors from the Far East. 

These arrangements are, however, not intended 
to render attention to the requirements of educa- 
tion in Japan any less necessary ; in fact, they are 
chiefly for the purpose of making them more and 
more complete ; and we learn from the last report 
of the Minister of Education that steady progress 
is being made in all departments of national educa- 
tion. A few of its most important points may be 
noted. The increasingly progressive tendency of 
education in Japan is shown by the fact that for 
the year under review the number of pupils in 
elementary schools increased by 163,511, the ave- 
rage number of daily attendance by 150,038, and 
the number of pupils who had completed the pre- 
scribed course of elementary instruction by 26,975, as 
compared with the previous year. The number of 
children who were receiving the prescribed course 
of instruction was 61.72 per cent. of those of school 
age, showing an increase over the previous year of 
nearly 3 per cent. In the ordinary normal schools 
for the training of teachers, the number of pupils 
also increased by 85, and that of graduates by 29. 
The number of secondary schools was increased by 
8, that of pupils by 2952, and of graduates by 100, 
as compared with the previous year. The higher 
middle schools have, in many cases, been reorganised 
and improved, and are now capable of preparing 
pupils for entrance to the university. During the 
year war was proclaimed against China, and the re- 
port states that the whole nation was aroused by a 
warlike spirit. The war then occupied the mind of 





almost everybody, to the exclusion of everything 





else, and the local officials were chiefly engaged 
with matters connected with this conspicuous 
event. Among the people, on the other hand, a 
great amount of money was expended for the relief 
of the soldiers and the celebration of triumphs, so 
as to cause some apprehensions whether educational 
administration would be attended to with such care 
as its importance demands. But notwithstanding 
this state of things, education was not the least 
impeded in its progress, but has been steadily ad- 
vancing. The Minister of Education even goes so 
far as to say that the successive battles gained both 
on land and sea, and the brave conduct of 
the ofticers and soldiers, have been a great benefit 
to national education ; and in this no doubt he is 
right, for after all the position of a people is to 
be estimated rather by the spirit with which they 
are inspired than by the amount of formal instruc- 
tion which they have have received. 

Some time ago Lord Reay, in introducing a 
deputation to the Secretary for Scotland, expressed 
the opinion that if the people of this country did 
not take care, we might soon require to send a com- 
mission to Japan for the purpose of obtaining in- 
formation as to the latest developments of the 
methods and organisation of education, and in 
looking over the report of the Minister of Educa- 
tion, this does not seem to be much of an exaggera- 
tion. The total number of schools in Japan in the 
year under review was 25,617 ; of which 23,667 
were public and 1950 private, showing an increase 
of 112 public and a decrease of 71 private schools, 
as compared with the previous year, and proving 
that the tendency for the private school to dis- 
appear is even stronger in Japan than in Britain. 
The total number of teachers was 69,196, of pupils 
3,613,026, and of graduates 465,145, including 
under that term all those who have completed their 
courses of study in the various grades of school. 
This shows an increase of 1474 teachers, 166,522 
pupils, and 25,866 graduates, as compared with the 
previous year. The total amount of expenditure 
for the public schools during the financial year 
under review was 11,376,862 yen, showing an in- 
crease over the previous financial year of 693,712 
yen. Among the institutions under the control of 
the Department of Education may be mentioned 
one university, that of Tokio, one higher normal 
school, one higher normal school for females, six 
higher schools, one higher middle school, three 
special and technical schools, one blind and dumb 
school, besides one institute for training technical 
teachers and one library. There are also an aca- 
demy of music, an ordinary middle school, and an 
elementary school belonging to the higher normal 
school for females, and an apprentices’ school con- 
nected with the Tokio Technical School. The num- 
ber of instructors and teachers in these institutions 
was 649, of students and pupils 8443, and of 
graduates 1434. Compared with the previous year, 
the number of instructors and teachers decreased by 
nine (probably by getting rid of some who were of 
no use), that of students and pupils increased by 
251, and that of graduates by 164. The total 
amount of expenditure during the present financial _ 
year was 1,077,474 yen, showing an increase over 
the previous financial year of 20,966 yen. 

There are many points connected with these 
institutions which are well worthy of study, and 
to which we may occasionally refer as oppor- 
tunity offers, but meantime space will only 
allow us to give a few details concerning the 
University of Tokio, which is the highest 
educational institution in Japan, and which now 
includes a number of colleges which were founded 
as separate institutions in different departments of 
the Government, e.g., the Colleges of Engineering 
and of Agriculture. The Imperial University has 
for its object the teaching of such arts and 
sciences as are required for the purpose of the 
State, and for the prosecution of original investiga- 
tions in such arts and sciences. It consists of the 
University Hall and the Colleges of Law, Medi- 
cine, Engineering, Literature, Science, and Agricul- 
ure. The College of Medicine includes the two 
courses of Medicine and Pharmacy. The College 
of Engineering includes the nine courses of Civil 
Engineering, Mechanical Engineering, Naval Archi- 
tecture, Technology of Arms, Electrical Engineering, 
Architecture, Applied Chemistry, Technology of 
Explosives and Mining and Metallurgy. The 
College of Literature includes the nine courses of 
Philosophy, Japanese Literature, Chinese Litera- 
ture, Japanese History, Philology, English Litera- 
ture, German Literature, and French Literature. 
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The College of Science includes the seven courses 
of Mathematics, Astronomy, Physics, Chemistry, 
Zoology, Botany, and Geology. The College of 
Agriculture includes the four courses of Agricul- 
ture, Agricultural Chemistry, Forestry, and 
Veterinary Science. For the purpose of facilitat- 
ing the practical investigations of students and 
pupils there were two hospitals established in con- 
nection with the College of Medicine. The Tokio 
Astronomical Observatory, the Seismological Obser- 
vatory, the Marine Laboratory, and the Botanical 
Gardens are connected with the College of Science, 
and the experimental farms, the veterinary hos- 
pital, the laboratories for forest technology and 
horseshoeing, together with buildings intended for 
sericulture, are provided in the College of Agricul- 
ture. There are also several other laboratories 
connected with the Colleges of Medicine, Engineer- 
ing, Science, and Agriculture. We miss, however, 
the excellent arrangements which existed in the 
Engineering College before it became part of the 
University, and when all the resources of the Public 
Works Department were available for the students. 
They are now allowed for the most part to obtain 
their practical training as best they can, and in 
many cases this is done in a somewhat hap-hazard 
manner. The consequence is that the students 
of engineering who now graduate in the University 
are not found, for a considerable time, to be as useful 
assistants as those who proceeded from the Imperial 
College of Engineering under the old arrangements. 
The positions now held by the students of that col- 
lege and the work which they have done are sufli- 
cient proof of the excellence of the training which 
they received. The course of study now extends 
over three years almost entirely in theoretical sub- 
jects, and provision is made for post-graduate courses 
for those who are in a position to profit by them. 

The number of instructors in the colleges accord- 
ing to the last return was 160, including 19 
foreigners, showing a decrease of 5 as compared 
with the previous year. The number of students 
in the University Hall was 94, of whom 71 were 
pursuing post-graduate courses in the colleges, 
showing an increase over the previous year of 29. 
The number of students in the colleges was 1108, 
and of pupils 266, the total being 1374. This 
shows an increase of 52, as compared with the pre- 
vious year. In the Engineering College there are 
225 students, of whom 65 were taking the courses 
in Civil Engineering, 41 Mechanical Engineering, 13 
Naval Architecture, 31 Electrical Engineering, 14 
Architecture, 24 Applied Chemistry, 37 Mining and 
Metallurgy. In the Science College there were 89 
students, of whom 11 were taking the courses 
in Mathematics, 2 Astronomy, 30 Physics, 15 
Chemistry, 12 Zoology and Botany, 14 Geo- 
logy, and 5 were taking post-graduate courses. 
The number of graduates was 74 in Law, 
33 in Medicine, 42 in Engineering, 21 in Literature, 
12 in Science, and 43 in Agriculture, a total of 225. 
The University Library contains a collection of 
books belonging to the University Hall and the 
colleges ; it contains 114,381 volumes of Japanese 
and Chinese, and 101,078 of European works, the 
total number of volumes being 215,459. Of the 
graduates a considerable number become adminis- 
trative or judicial officials, others enter profes- 
sions on their own account, or in the employment 
of the large industrial organisations which are now 
taking such a prominent place in the affairs of 
Japan. It is impossible to understand the great 
developments which have taken place in every 
department of the life of the Japanese nation 
without making ourselves acquainted with the 
nature and extent of their educational arrange- 
ments. It is quite evident that their material. 
progress has to a large extent been the direct result 
of the attention which they have paid to national 
education in all its aspects. 





MECHANICAL REFRIGERATION. 


In his third lecture on refrigerating machinery, 
delivered before the Society of Arts on the 11th 
inst., Professor Ewing again took up the subject of 
absorption machines. The efficiency of this class 
might, he stated, be measured by the ratio between 
the refrigeration effected and the supply of heat 
necessary to complete a cycle of operations. Thus, 
in the case of an absorption machine using sul- 
phuric acid to absorb water vapour, much more heat 
was required to evaporate the water from the acid 
in reconcentration than was taken up by the vapour 


as it escaped from the surface of the water in the 


refrigerator. In the large Windhausen machine 
already referred to it appeared that the heat re- 
quired to reconcentrate the acid in practice was 
about six times as great as that subtracted in the 
refrigerator. 

A more commor type of ae gg machine was 
that in which ammonia was used. This was first 
invented by F. Carré in 1860. As is well known, 
it consisted of two closed vessels connected by a 
suitable tube. One of these contained a strong 
solution of ammonia in water. By the application 
of heat this ammonia was evaporated and com- 
pressed into the other vessel, where it condensed 
to form a liquid, the latent heat set free in the 
process being absorbed by a flow of water. On re- 
moving the source of heat from the vessel first 
named, the ammonia re-evaporated and was absorbed 
again by the water. The latent heat absorbed by 
the gas in changing its state produced a powerful 
refrigerative effect, which could be employed for 
ice production. As originally designed, the action 
was intermittent, but by various modifications a 
continuously acting machine was produced which 
was still used commercially. The plan followed 
was to use four vessels, viz., a generator, a cooler, 
a refrigerator, and an absorber. In one form of 
machine constructed by Messrs. Pontifex and 
Wood for Meux’s Brewery, the generator consisted 
of a strong cast-iron vessel in which the ammo- 
niacal solution was heated by a coil of steam pipe. 
The evaporated gas, heavily charged with water 
vapour, was then passed through a separator in 
which most of the water was extracted. From 
here it was led to the cooler, the upper coils 
of which were distinct from the others, and 
in the preliminary cooling there effected the 
rest of the water was precipitated and sent back to 
the generator, whilst the nearly anhydrous gas 
passed on through the rest of the coils of the 
cooler, in which it was reduced to the liquid state. 
It was then re-evaporated in the refrigerator, pro- 
ducing cold. From here the gas was passed to the 
absorber, in which it was again taken up by water, 
being finally pumped back through an_ inter- 
changer to the. generator. The machine in ques- 
tion has been in use over 17 years, and was prac- 
tically as efficient as ever. The efficiency was, 
however, lower than that of a good compression 


machine, since the heat ratio could never exceed —_ 


as it required 850 units of heat to evaporate the 
gas from its solution in water, whilst only 500 were 
absorbed by its evaporation from the anhydrous 
state. In practice it was much less. Much better 
results could therefore be obtained with ‘‘ compres- 
sion” machines, which were the type most generally 
employed. Nevertheless in certain cases the 
ammonia absorption machines had advantages, in 
particular in those in which it was necessary to work 
at very different rates throughout the 24 hours. For 
this reason the plant erected at St. Louis for the 
house-to-house distribution of cold was of this 
type. In this the liquefied anhydrous ammonia was 
distributed over the town throughamain. The re- 
frigerators inside the houses consisted of a coil of 
piping connected at one end to this main and at 
the other to a return main leading back to the 
works. The liquefied ammonia was allowed to evapo- 
rate in these coils, absorbing heat and producing 
cold in the process. The temperature could be regu- 
lated by adjusting the supply of ammonia by means 
of acock. Experiments by Professor Denton had 
shown a heat ratio of .26 for machines of this type. 

The most important class of machine from a com- 
mercial point of view were those of the compression 
type. In these a vapour, compressed to a liquid 
inside a cylinder, was passed through a cooler, and 
finally allowed to re-evaporate inside the refrige- 
rator, from which it passed again to the compres- 
sing cylinder, thus completing the cycle. 

Almost any liquid could be used in these ma- 
chines. The Windhausen absorption machine, 
already referred to, had at times been worked with- 
out the sulphuric acid, when it became a simple 
compression machine, using water as the working 
fluid. Another machine using water was also de- 
vised by Southgate and Blythe. Water had, how- 
ever, the great disadvantage of occupying a very 
much larger volume in the state of vapour than it 
did as a liquid. It was also liable to freeze, 
though this objection could be removed by substi- 
tuting brine for ordinary water. 





The volume of vapour required for a refrigeration 


of 1000 units at 32 deg. Fahr. was about as follows 
for different working agents : 


cub. ft. 
Water ... 3200 
Ammonia... 9 
Sulphuric acid 43 te 22 
Carbonic acid Ke a oe me 2 


On the other hand, in an ordinary compression 
machine a refrigerating agent was the better the 
less the ratio of its specific to its latent heat. This 
was least with water and greatest with carbonic 
acid gas. Hence it became necessary to strike a 
balance of advantages, and it would probably 
appear that under some circumstances ammonia 
might be the most suitable fluid for use, whilst in 
other conditions the best results might be obtained 
with other working agents. 





SUBMARINE TELEGRAPHY. 

Prorrssor Ayrton’s lantern slide lecture on 
‘*Submarine Telegraphy” at the Imperial Insti- 
tute on Monday was, on the whole, a performance 
of the popular order. He spared no pains to sup- 
plement the limelight with plentiful flashes of that 
dry humour in which he is an adept; and thus he 
rendered some of the details of this branch of engi- 
neering more attractive than they could otherwise 
have been to the ordinary non-scientific mind. 

Yet the inevitable, and by no means unexpected 
presence of a certain telegraph-ship aroma about 
a large section of his audience, together with the 
imposing display of artificial cables and other test- 
ing-room apparatus ‘‘not understanded by the 
people,” and the fact that the Professor did wander 
into one or two questions of a mazy and mathe- 
matical order, compel us to suppose that he ex- 
pected to. be taken seriously by serious folk. On 
this assumption, he has certainly given us a few 
things worth remarking upon in his paper. 

To begin with, the title which he chose, viz., 
‘‘Sixty Years of Submarine Telegraphy,” struck 
us as being a trifle forced. The year of Queen 
Victoria’s accession, to which he takes us back, 
although an important date for all Her Majesty’s 
loyal subjects, was certainly not the birth-year of 
submarine telegraphy, the first submarine cable 
that can possibly be accounted as such, viz., the 
unsuccessful Anglo-French venture of 1850, not 
having been laid until a few months over 13 years 
from that auspicious event. The subaqueous in- 
sulated cables of Baron Schilling, of Colonel 
Pasley, and of Professor Morse respectively, to 
which he referred, constitute interesting stages 
in the evolution of a form of cable suitable 
for submarine telegraphy ; and that is about all 
that can be said about them. If we go back so 
far in the embryonic history of this branch of 
engineering, we ought to be consistent—go back 
at least to Jacobi, with his subterranean and sub- 
fluvian cables, and to J. R. Sharpe, who is stated 
in 1813 to have transmitted electric signals of some 
kind through a line of about seven miles laid up in 
his garden pond, 

The fact is that by no possible stretch can the 
history of submarine telegraphy be carried back 
further than 1845, when the Arse cable was laid— 
not under water, indeed, but on paper. The late 
Mr. Jacob Brett took out, as a *‘ communication 
from abroad,” a patent for a printing telegraph 
(the invention of an American, Mr. Royal fe, 
House), with which he incorporated devices for 
laying an ‘‘ oceanic” line. ith this he went to 
his more prosperous — and, it must be owned, 
more capable and _ business-like—brother, Mr. 
John Watkins Brett, whe thenceforth took the 
lead. The first outcome of their deliberations 
was the ‘General Oceanic Telegraph Company,” 
the certificate of whose registration Professor 
Ayrton exhibited as a curiosity of cable his- 
tory. The brothers and their friends now set 
to work to obtain the necessary capital and 
permission for an Anglo-French cable. The next 
most important step, perhaps, towards the realisa- 
tion of their object was the successful adaptation, 
in 1847, by Dr. Werner Siemens, of the principle 
of the maccaroni machine to the manufacture of 
cables. The first cable laid under the Straits of 
Dover in 1850, was, as is well known, a failure. 
This was partly due to the absence of iron sheath- 
ing, and, here again, inventive science supplied the 
remedy, the suggestion — from Mt Kiiper, 
the manufacturer, who been familiar with wire- 





sheathed ropes for other purposes. In this, as 
in other industries, enthusiastic promoters have 








\ 


248 


ENGINEERING. 





[Fr. 19, 1897. 








frequently had to wait upon the further progress 
of engineers and inventors. 

But in this industry, more perhaps than in any 
other, the engineers and inventors have in a finan- 
cial capacity also come to the rescue of the com- 
mercial promoters at critical moments in the history 
of its greatest enterprises. This was what hap- 
pened, as pointed out by the lecturer, in the case 
of the Anglo-French cable. After the breakdown 
of the first cable (to the humorous aspects of which 
he did full justice), it was Mr. T. R. Crampton, 
the engineer, who practically floated the new 
** Submarine eleemat Company ” when it seemed 
almost doomed to failure—the same Crampton who 
afterwards so successfully laid it. Out of his own 
pocket he made up the paltry 3001. (which was all 
that the devoted Bretts could get the public to 
subscribe) to 2000/., thus earning for himself a 
double title to be honoured as the chief author and 
creator of the first successful telegraph cable under 
the sea. 

In the annals of the first Atlantic cable we see 
something of the same kind repeated on a greater 
scale. It was largely, if not entirely, due to the 
exertions of two brothers, telegraph engineers— 
one of whom, the late Sir Charles (then Mr.) 
Bright, had already laid the first effective cable to 
Ireland, and became subsequently the successful 
engineer - in-charge of the Atlantic expedition 
itself—that the necessary capital was subscribed, 
mainly among their friends of the Magnetic 
Telegraph Company. Three-quarters of the 
entire capital of the ‘‘ Atlantic Telegraph Com- 
pany” were thus obtained in England, this pro- 
portion corresponding curiously with that of the 
original projectors of the enterprise. The latter 
were, as Professor Ayrton correctly gave them, 
Messrs. J. W. Brett, Charles T. Bright, and 
EK. O. W. Whitehouse on this side of the Atlantic, 
with Mr. Cyrus W. Field on the other. A con- 
siderable part of this three-quarters was subscribed 
at a public meeting called by Mr. Edward B. Bright 
at Liverpool, many shares also being taken up by 
the late Sir John (then Mr.) Pender, Mr. Brett, and 
their friends, The remaining quarter only came from 
Mr. Cyrus Field and his American friends, with 
whom, however, must not be included the other 
gentlemen of the so-called ‘‘ Atlantic Cable Group,” 
exhibited by Professor Ayrton. These gentlemen 
had nothing to do with it, being merely associated 
with Field in a previous and still-born scheme for 
completing the work of the ‘‘ New York, Newfound- 
land, and London Telegraph Company.” 

In his treatment of the above, and a few more 
matters of historical importance, on the engineer- 
ing and financial sides of the subject, the learned 
Professor committed some little inaccuracies which 
we have ventured to set right. On the purely 
scientific side he was evidently more at home ; 
at any rate we do not wish to try conclusions with 
him on such matters as come within his special 
enews Thus we followed his statement that 
Fourier’s mathematical theories ‘‘ supplied the 
weapon for attacking the problem (relating to the 
speed of the electric current for different lengths of 
wire), the solution of which,” &c., with respectful 
attention. The account which he gave of the 
speed calculations made by different electricians 
in the early days of submarine telegraphy, and 
the reason why Lord Kelvin turned out right 
and the others more or less wrong, were instructive, 
especially for students.* The galvanometer spot- 
demonstrations of the relative speed of the current, 
at different points in a long line, were clear and im- 
pressive ; none the less so through their somewhat 
comic. effect—irrisistibly reminding one of the glass 
balls which a juggler throws up and catches so won- 
derfully. His demonstration of the consequence 
of electrical faults in a line, by the analogy of a 
leaky water circuit, was, of mile § of the ‘‘ common 
or garden” order of lecture demonstrations, but 
excellent of its kind, and quite the right thing for 
his mixed audience. 

* In this connection it would have been fair to re- 
member that the specification sent in by the engineer 
to the Atlantic Company (Mr. Charles Bright), although 
unfortunately not adopted at the time, mentioned a con- 
ductor of over 390 Ib. per knot, to be covered with the 
same weight of gutta-percha. This type constituted a 
core far heavier than was employed either for the subse- 
quent °65 and ’66 Atlantic cables, or, indeed, for many 
years after, notwithstanding that these later cables had 
the advantage of an exhaustive Board of Trade inquiry 
(1861) on the subject. The lecturer, by the way, was not 
very happy in his selection of the 6d Atlantic type of 
cable for illustration, 





The late Mr. Cromwell Varley, to whom the 
Professor referred a. good deal, was no doubt one 
of the men who helped most towards putting us 
right in our knowledge of the electrical conditions 
of a submarine cable. Some of the discoveries 
and inventions which stand in his name were, how- 
ever, in part or in whole, the work of his less 
known brother Mr. S. A. Varley, as well as of 
other electricians ; and unless Professor Ayrton is 
really unaware of their true history; he would have 
been wiser to steer clear of such hazardous ground. 

Sir Henry Mance, C.I.E., who was in the chair 
that evening, made a very happy reference to the 
Pacific Cable project, the realisation of which, he 
submitted, would be one of the best possible ways 
of celebrating Her Majesty’s ‘‘ Diamond Jubilee.” 
Let us hope that the very practical wish of this 
genial chairman may turn out prophetic. 








TERMINAL CHARGES. 

TxE problem of terminal charges has always been 
a vexed question in the economy of railway manage- 
ment, both as between the various railway com- 
panies themselves, and also the railways and their 
customers the public. The difficulties that stand 
in the way of one who would investigate the sub- 
ject, with a view to bringing some order out of the 
chaos that exists, are innumerable. If the investi- 
gator be within the official circle of railway employ- 
ment he has ends to serve, which—unless he has 
an exceptionally judicial temperament—prevent an 
impartial view being taken ; whilst if he be an out- 
side student, usually he has not statistical data at 
his command. Yet the subject is very urgent, 
lying at the root of one of the most important 
factors of industrial progress, the cost of transport. 
No doubt, therefore, it is an extremely difficult 
task to apportion the sums that should be charged 
to goods for the use of stations, the labour of load- 
ing or unloading, clerical work, and other items 
which go to make up terminal charges ; but the 
task is to be accomplished by patient labour, and 
we have the example of foreign countries in this 
respect. Of course a definite sum is arranged for 
terminals, but it is always fixed by arbitrary means, 
or at any rate on insufficient data ; in fact, the rail- 
way companies have always been averse to going 
into this matter, and in a recent notorious case pre- 
ferred to pay a considerable sum rather than have 
it thrashed out in public. 

The general disturbance of freight rates, due to 
recent legislation, has brought the question of ter- 
minal charges into prominence again, and one of 
the most important contributions to the controversy 
is a paper read by Mr. R. Price Williams before 
the Royal Statistical Society. In dealing with this 
subject, one of the first things necessary is to sepa- 
rately determine the expenses attributable to the 
passenger, goods, and mineral traffic ; and unfortu- 
nately for the investigator, the published reports of 
railways do not afford a means of determining these 
items. Mr. Price Williams gets over the difticulty 
by taking the figures as to traffic expenses which 
the London and North-Western Railway published 
for 25 years, namely, from 1860 to 1885. The 
tables containing the figures referred to, detail the 
‘Coaching and Merchandise Expenses,” which 
constitute considerably more than a third of the 
entire working expenses of a railway. These 
figures, says Mr. Price Williams, afford the means 
of correctly apportioning the working expenses of 
the North-Western Railway, and also of the other 
principal railways whose reports do not furnish the 
information. During this long period the ratio 
of the coaching to the merchandise expenses re- 
mained almost constant, and closely approximated 
to the ratios of the coaching and merchandise 
receipts. Under these circumstances Mr. Price 
Williams concludes that the latter may be safely 
adopted as an indication of the apportionment 
of the traftic expenses of the other principal rail- 
ways. The assumption may appear somewhat bold, 
but in default of more precise data it must of 
necessity be accepted. 

The merchandise traftic—which for the purposes 
of classification is divided into ‘‘ goods” and 
‘* mineral” — supplies more than half the gross 
revenue of the principal railways of this country. 
In the case of the London and North-Western, the 
line chiefly dealt with by Mr. Price Williams, the 
gross goods traftic receipts for 1894 were 4,160,1311., 
which was just 364 per cent. of the entire revenue. 
The proportion per milé of railway was 2075/., and 
8s. 9d. per full train-mile, and 0.8759d. per ton- 





mile, the average net load being 120 tons. These 
figures, which are taken from Sir George Findlay’s 
paper read before the Institution of Civil Engi- 
neers, include the station and service terminal 
charges at both ends. 

In regard to goods traftic, the working expenses 
amounted to nearly 52 per cent. of the merchandise 
traffic receipts, or to 4s. 3%d. per train - mile. 
Adding the usual 10 per cent. for empty trains, the 
sum would be increased to 4s. 64$d., which, with 
the net load referred to, would be nearly 3d. 
(0.45d.) per ton mile, leaving a profit of 4s. 24d. 
per full train mile, and a little less than 4d. 
(0.42d.) per ton mile. Nearly three-fourths of the 
tonnage conveyed over the railways of the kingdom 
consists of minerals which are of the lowest class of 
merchandise traffic, and the gross receipts from 
this source constitute nearly half the revenue de- 
rived from all other classes of merchandise. The 
mineral traflic of the London and North-Western 
Railway in 1894 gave a revenue of 12661. per mile 
of railway, or 1s. 3d. per ton with an average net 
load of 250 tons, This would equal 0.4210d. per 
ton per mile. These gross receipts per ton-mile 
include the charge of conveyance of full trains, 
the haulage of return empty wagons, and the 
station terminals at each end. 

Turning to working expenses for mineral traftic 
during the same period, we find that 3s. per train- 
mile is the sum allotted. Estimating the return 
empty mileage at 90 per cent. of that of the full 
train, Mr. Price Williams gets an equivalent of 
5s. 44d. per full train-mile, or a little over a 
farthing (0.2471d.) per ton-mile. A comparison of 
the figures gives a profit of only 0.16d. per ton- 
mile. The author of the paper proceeds to give a 
Table in which he sets forth the relation the new 
rates and charges for merchandise and other traftic 
bear to the expenses incurred by the railway com- 
panies in connection with the services rendered for 
conveyance and terminal services. The Table is 
interesting and instructive. In regard to goods 
traftic (the paper also deals largely with passenger 
traftic, but to this we make no reference at present), 
the general conclusion is that the cost of the service 
terminals in respect of the higher class of merchan- 
dise amounts to nearly two-thirds (61.42 per cent. ) 
of the expenses attributable to this branch of rail 
way traffic, or to about 3s. 2d. per ton, or 1s. 7d. 
per ton for terminals at each end. The mineral 
traffic terminal expenses constitute just 39 per 
cent. of the total expenses attributable to that 
traftic, amounting to 47d. per ton, or to 24d. per ton 
of the terminal expenses at each end. 

The maximum rates and charges the London and 
North-Western Railway Company is authorised to 
make in respect to conveyance of minerals is 
graduated according to distance, but neglecting 
that, beyond 100 miles the average mileage rate 
comes out at 0.656d. per ton mile. The average 
expenses according to the figures given are roundly 
id. (0.26d.), and the gross receipts 0.42d. per ton 
mile. In addition to the maximum charge for con- 
veyance, a maximum station terminal of 3d. per ton 
at each end is allowed to very nearly all the railway 
companies of the United Kingdom. In the case of 
the London and North-Western Railway Company 
the cost of the terminal expenses, as shown, 
amounted in 1894 to over 39 per cent. of its 
mineral traffic expenses, or to 24d. at each end. 

Turning to the seven higher classes of mer- 
chandise, the paper states that the average 
maximum conveyance rate allowed for distances 
not exceeding 150 miles, which is about the . 
average lead of the merchandise traffic of the 
London and North - Western Railway, is, as 
shown in another Table, about 1?d. (1.79d.) per 
ton-mile, as compared with the company’s average 
goods receipts of 0.88d. per ton-mile ; the average 
net earnings only being a little under 3d. (0.44d.) 
per ton-mile. The average maximum station ter- 
minals common to almost all railway companies 
are 15.43d. each end, for loading and unloading 
21.34d., for covering and uncovering 4.50d.; or a 
total of 4s. 8.70d. The annual cost of these ter- 
minal charges to the London and North-Western 
Railway Company in 1894 was as much as 3s. 2d. 
per ton, as already stated. Mr. Price Williams, 
from a comparison made between the authorised 
maximum rates for conveyance and the actua 
expenses incurred, infers that no adequate allow- 
ance has been made in the terminal rates and 
charges authorised by the Railway Act of 1891 and 
1892, either in respect of goods or mineral. traffic. 
The inference will come, we think, as somewhat of 
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surprise to many freighters ; for when a comparison 
is made between the charges at home and abroad— 
to the disadvantage of our own railway systems— 
‘‘terminal charges” isgenerally the name given tothe 
scapegoat which has to bear the burden of blame. It 
is the same when the cost of distribution is put for- 
ward as the reason our own agriculturists cannot 
compete with those of distant countries in selling 
their produce (as it frequently is) ; we have thrown 
at us, by the defenders of things as they exist, 
the greater incidence of terminal charges. In 
regard to this aspect of the case, Mr. Price Williams 
states ‘‘that these large terminal expenses repre- 
sent but an average, by far the greater proportion 
of the expenses being attributable to the terminal 
and principal stations. In view of this, and the 
present very moderate average rates charged for 
conveyance by the railway companies, as illustrated 
in the typical case of the London and North- 
Western Railway, there would appear to be feasible 
possibilities of tariff readjustments being made by 
the railway companies themselves, well outside the 
actual expenses incurred, such as would offer sufti- 
cient inducements for the investment of capital in 
developing the latent resources of many rich dis- 
tricts in this country at present far too remote, if 
measured by distance, from the great commercial 
centres to afford any prospect of a profitable market 
being obtained for either agricultural or any other 
kind of produce.” 

The prospect here held out is not one of imme- 
diately cheering influence to the stranded agricul- 
turist, or to the industrial communities of districts 
remote from large centres. The point of practical 
interest to such persons is not the excess of charges 
they have to pay over expenditure of the railway 
companies, but what is the actual sum they will 
have to pay. Naturally the one is dependent upon 
the other, but the practical outcome, from the 
freighter’s. point of view, of a paper such as that 
under consideration is the prospect of a freight rate 
more nearly approximating to that of more favoured 
countries, or that charged in England on the pro- 
duce of more favoured countries. To discuss this 
would open up a large number of very debateable 
subjects; the Board of Trade regulations, the 
enormous capital sunk unavoidably in English 
railway construction, the average shortness of lead, 
and the conditions of packing which are prevalent 
with us. 

Anterior to raising these questions, however, it 
would be necessary to assure ourselves of the 
validity of Mr. Price Williams’s figures, or rather 
the soundness of his methods of inquiry. On this 
point he has in his favour, he tells us, the high 
authority of the late Mr. Findlay. It is much to 
be regretted that the discussion on his paper was 
of a very brief nature, and it is a pity some of. the 
important railway officials did not come forward to 
give us some light on the subject. Mr. Acworth 
questioned whether it was possible even to appor- 
tion the expenses between passengers and goods. 
If not, a fortiori, it was not possible to apportion 
the expenses between conveyance and terminals in 
the case of goods. We have little doubt but 
the task could be performed with a sufficiently near 
approach to accuracy to give a good working basis 
for comparison ; but undoubtedly it would in- 
volve a vast amount of clerical work. In all 
large undertakings, whether in the nature of 
private firms or public departments— such as 
the Royal Dockyards—the due share of expenses 
that should be borne, not ‘only by different 
classes of work, but also by separate jobs, is caleu- 
lated with remarkable precision. No doubt the 
railway companies do not see the need for this from 
their own point of view, and it is easy to under- 
stand that railway officials would prefer not to be 
called to too close an account. A railway company, 
however, is a public institution to the extent that 
it is practically granted a monopoly, and owes its 
existence to legislative enactment. It is on the 
promise .of public advantage that it was given 
special powers and facilities at:its inception, and 
these conditions must be fulfilled. 

The railways of this country are admirably 
managed, as a whole, but thosé who guide them 
would be more than human were they incapable of 
improvement ; and there is no disguising the fact 
that a feeling has been growing up of late that 
there is some room for advance in regard to certain 
branches of freighttransportation. Possibly this 
opinion is based’on a slender foundation of fact, 
but that is the greater reason fuller statistics of 
railway’ working should be published than are 





usually made known in this country. As an effort 
towards this end, Mr. Price Williams’s paper is 
welcome. 


LONDON WATER SUPPLY. 

THE never-ending dispite as to what body shall 
have control of the water supply of London is 
again likely to be brought prominently before 
public attention. The London County Council, 
emboldened by the failure of the Government 
proposals, embodied in the Bill of Lord James 
of Hereford, have taken heart of grace, and ven- 
tured on again asking Parliament for leave to 
swallow up the eight water companies. One of 
the chief difficulties the Council has- had to en- 
counter hitherto has been the fact that ‘‘ the out- 
side areas” are not within their jurisdiction ; that 
is to say ‘‘ water London” is of far greater extent 
than London County Council London. The 
Council, complaisant enough in one direction, are 
implacable to those they seem determined to 
look upon as their natural foes, the water 
companies. The London County Council, find- 
ing the ‘‘outside authorities” too strong to 
fight, have apparently offered terms that have 
satisfied them. The Chairman of the Surrey 
County Council has said that that body are ‘‘ quite 
capable of taking care of themselves ;” an ominous 
phrase, which suggests the impression that they had 
been bought off on terms which may be too liberal. 
In any case it is a most mischievous principle, this 
of dividing up a geographically compact district, and 
were there no other argument in favour of a water 
trust, that should be sufficient to insure its incep- 
tion. 

Last week the London County Council had the 
matter of water supply again before them, the 
Parliamentary Committee submitting for approval 
agreements relating to the Council’s Water Pur- 
chase Bills with the County Council of Surrey and 
the Corporation of Croydon and the water autho- 
rities of Middlesex, Essex, Kent, West Ham, 
and Hertfordshire. Mr. M‘Kinnon Wood said 
he could not see how the Bills could be got through 
their second reading against the opposition of the 
companies and the home counties. The home 
counties have therefore been pacified by most favour- 
able terms ; indeed, it would seem as if Surrey 
is to do just as it likes about coming into the fold, 
when the price to be paid is settled. This heads-I- 
win-tails-you-lose policy is hardly likely to meet 
the approval of Parliament—although it was quite 
good enough for the Council—if Parliament happens 
to be in a reasonable frame of mind when the ques- 
tion comes on. So many curious things, however, 
have happened of late, that it is dangerous to specu- 
late on any result. Still it is difficult to credit the 
rumour which attributes to the Government an 
intention to support the County Council measures. 
That is a prospect, we hope, too alarming to be 
true. 

The prospect is alarming, not only because 
County Council control would mean a dividing of 
interests which are one by natural laws, but chiefly 
because the London Council would, as soon as it 
obtained control of the supply, take steps to put 
into operation the scheme of bringing water from 
the outskirts of the kingdom, to which it is virtually 
pledged. That means the spending of 38,000,000/., 
according to the County Council’s own showing ; 
probably it would be 50,000,000/. before the scheme 
were completed. 

We have so fully discussed this question on past 
occasions that there is little left to say. That the 
Welsh scheme is unnecessary is proved by the fact 
that London has at present an ample supply of 
excellent water. It has been attempted of late to 
prove this is not the case ; that London water is not 
fit for potable uses. The accusation is hardly 
worth refuting. No doubt chemists can prove any- 
thing to their own satisfaction by analysis, but 
they can never get over the fact that London is one 
of the healthiest cities in the world, which it cer- 
tainly could not be were its water supply of that 
blackness which a class of chemists would have us 
believe. In addition to this it must be remembered 
that the monopolist water companies of London have 
supplied far more water per head of the population 
than any one of the next four big towns, even 
although the water supply of the latter is in the hands 
of the public authorities. It may be that London is 








getting rid of King Log to set up King Stork, with 
a voracious appetite for 38 millions, in regard to cost, 
for the poor man who lives in a small house in Lon- 
don is far better off than the corresponding inhabitant 





of Liverpool, Manchester, or Birmingham, and it is 
only when we get to ratings of 501. to 1001. a year 
that the Metropolitan rate exceeds that of Man- 
chester, although then it is below Liverpool, and 
even that model of municipal Y opmtee, Birming- 
ham. The fact is that the Londoner gets an average 
of 38 gallons of water a day, as against 26 gallons 
allotted to the Manchester citizen, 28 to the Liver- 
pool, and 24 to Birmingham. Moreover, London, 
out of every 1000 deaths, only owes-14 to typhoid, 
whilst the corresponding figures for Manchester are 
30, and Liverpool 37, Of course, typhoid may be 
due to other things besides water—milk, for in- 
stance ; but no city with an insanitary water supply 
could show such a good average as London. Bir. 
mingham has an average of 17 per 1000. We are 
told that the sentiment of: London is so strongly 
opposed to the monopolist water companies that 
they are necessarily doomed ; but an examination 
of the figures appears to show that with our ‘‘indi- 
vidualist ” methods of supply we get more for our 
money than is given by the “‘ socialistic ” systems 
of the big provincial towns. 

There are other things Londoners might think 
over with advantage before kicking out King Log. 
The eight companies, being but private enterprises, 
have to walk very warily in many ways. They can- 
not enforce the employment of rivileged workmen 
only to do plumbing work; they have not the autho- 
rity to insist on special fittings of their own selec- 
tion, to be stamped at the user’s expense; and 
generally their employés have no power to act in 
the possibly salutary, but undoubtedly annoying, 
manner in which the officials of a corporation, with 
all the authority of bumbledom at their back, un- 
doubtedly do act. If we municipalise ‘the water 
supply of the metropolis, the Londoner’s house will 
be less his castle. Moreover, the water companies 
are not hard taskmasters, as they are generally 
held up to be. They certainly cut off water if they 
do not get paid for it, but after all the butcher and 
the baker act in very much the same manner, and 
moreover the municipalities do the same thing. 
They are very lenient in the matter of watering 
gardens, and by no means invariably exact their 
pound of flesh in regard to upstairs supply. The 
servants of the companies are, as a rule, pleasant 
and civil, it is a duty enforced upon them by their 
superiors ; in fact, few things go more against an 
employé of one of the water companies than a 
proved case of incivility. In this respect the 
boards of water companies deserve well of the 
= ; and it would surprise a great many grumbling 

ouseholders did they know of the efforts made by 
the directors to make things as pleasant as possible 
for their customers. The same, however, might be 
said of most of the great companies that administer 
directly to the needs of the people—the railway 
companies, for instance. Those who complain— 
the public always complains—of the treatment they 
receive from the railway and other officials of Lon- 
don, would do well to study the subject by the 
light of a few months’ residence in Germany, 
France, or almost any other Continental country, 
and also, more particularly, the United States. 
These are sinall things, but they are the things 
which make life pleasant. 

When the Bills for the appropriation of the 
water companies’ ‘property are brought in we shall 
have more to say on the subject ; but in the mean- 
time we can see no reason to alter the opinion pre- 
viously expressed as to the undesirability of intrust- 
ing the London County Council with the water 


supply. 


THE SEQUEL OF LI HUNG CHANG’S 
MISSION, 


Wuen Li Hung Chang was in this country, and 
every one seemed to be anxious to do him the 
greatest honour, we indicated that in our opinion 
too much was being made of him, and that expec- 
tations with regard to future trade were being 
formed which were certain to be doomed to dis- 
appointment. This was, indeed, pretty well known 
to all who were acquainted with the state of affairs 
in China, and who knew the precedents of Li 
Hung Chang and the forces which were opposed 
to him. At the present time opinions with re- 
gard to affairs in the Far East are very apt to 
run to the extremes of optimism or pessimism. 
We hope to avoid both, and present our readers 
with fair statements of actual conditions, and of 
the probabilities of the immediate future, in so 
far as these can be ascertained from a careful 
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study of all the aspects of the problems involved. 
The special correspondent of the Times, who, 
during the recent war between China and Japan, 
wrote such valuable letters that they attracted 
the attention of all who were studying affairs in 
the Far East, has been reviewing recent events, 
and he takes the opportunity of expressing some 
very plain opinions about Li Hung Chang. He 
thinks that, apart from merely sentimental con- 
siderations, it is hard to conceive how. Li Hung 
Chang succeeded in posturing as he did before 
the nations of Europe, not only as an _ earnest 
reformer, but as a sort of dictator, holding in 
the hollow of his hand the future policy of 
China. Whatever influence he may have wielded 
in the past, his authority was known to have 
diminished almost to the vanishing point be- 
fore he started on his travels. His mission, he 
believes, was from the outset a deception. Russian 
diplomacy had suggested that China should be 
represented at Moscow by a Prince of the Imperial 
blood, and when that suggestion had to be dropped, 
Li Hung Chang’s name was put forward and 
accepted as a compromise. From the European 
point of view he still possessed a greater prestige 
than any other Chinese official, and from the 
Chinese point of view, especially from that of his 
adversaries, the doubtful honours of a mission 
amongst the ‘‘ outer barbarians” could only add 
to the discredit into which, as the negotiator of the 
the Shimonoseki Treaty, he had fallen at home. 
There is probably a strain of exaggeration 
in these opinions, but on the whole they are 
not very far from the truth. The writer ad- 
mits the ability of Li Hung Chang in many 
respects, and also his recognition, within certain 
narrow limits, of the necessity of borrowing some 
of the appliances of modern science, but though he 
must be given credit for having been the first to 
cast off many of the prejudices of his race, he thinks 
it would be difficult to quote a single instance in 
which his own personal interests have not been 


the chief motive power of his actions; and 
with the real spirit of European progress, 
with the highest ideals of European civili- 


sation, he is probably less in sympathy than 
others of his fellow-countrymen who are less known 
to fame and whose tongues may be less plausible. 
Moreover, the powerful opposition which is 
arrayed against him makes it exceedingly impro- 
bable that, taking into account his great age, he 
will ever be in a position to carry out any part of 
the promises which he made rather lavishly when 
in Europe. The Times correspondent, indeed, 
thinks that in some respects China may be said to 
have moved backward rather than forward during 
the 18 months which have elapsed since the ratifica- 
tion of the Treaty of Shimonoseki. He thinks that 
while the recent convention or treaty with Russia 
seems to leave China in possession of all her sove- 
reign rights, the arrangements are such that Russia 
is certain to become practically her master, as it is 
obvious to any one acquainted with Chinese 
methods, that China can never satisfy the conditions 
of general efficiency upon which alone any Euro- 
~~ Power would consent permanently to leave in 
1er hands the control of a great Imperial railroad. 
The concession upon which the Chinese set so much 
store at the present moment might be valuable if 
it were made to any but the Chinese. To them, 
however, Russian diplomacy can safely make it, as 
their own ineptitude can be almost infallibly relied 
upon to render it nugatory. The appointment of 
Sheng Taotai as Inspector-General of Railways must 
be taken as a bad sign for future progress, and the 
writer believes that so long as China refuses to 
place the management and control of her railways 
in responsible European hands, any new lines she 
may build will only be a repetition on a larger scale 
of the jobbery and imcapacity of which the one 
small line she at present »ossesses from Tien-tsin 
to Shan Hai Kwan affords a sufficiently instructive 
illustration. While we are not prepared to endorse 
these somewhat pessimistic views to their full 


extent, still, as they are given by a well-informed | Pee 


observer, they ought to moderate some of the ex- 
pectations which have been formed regarding the 
immediate future of China. 


NOTES. 
French Dockyarps AND Private CoNTRACTORS. 
A PRETTY fiction has been circulated amongst 
the French newspapers, and unfortunately has 
filtered its way through even to the technical press 





of this country, and although it concerns only the 
internal affairs of France, some reference to it is, 
perhaps, justified. There have been difficulties 
with some of the battleships recently constructed, 
notably the Carnot, which was built in one of the 
Government yards at Toulon. The sister ship, the 
Jauréguiberry, was built by the Forges et Chan- 
tiers de la Mediterranée, and gave no trouble, so 
far, at least, as workmanship was concerned. There 
was, as our readers know, an accident with the 
boilers, necessitating repairs. The imagination of 
the journalist conjured —_ pictures of the two 
ships being sent to the Toulon yard for repair, of 
the jealousy of the staff there at the superiority of 
the Jauréguiberry, of the consequent determination 
to rush through the repair of the Carnot, so as to 
make it appear that sheneeded less to be done toher ; 
that the Jauréguiberry was consequently delayed, 
and that finally the Minister of Marine showed his 
displeasure by removing the three engineering 
officers at the Toulon Arsenal who had been re- 
sponsible for all this procedure. The story being 
baseless is more discreditable than would have been 
the proceeding ; but the whole fabric collapses 
when it is stated that the Jauréguiberry was never 
sent to the Toulon yard to be repaired, and, to use 
the lawyer’s line of argument, could not therefore 
have been delayed in the Toulon yard. The Forges 
et Chantiers carried out the work of modifying the 
boilers when, and as, directed by the Minister of 
Marine. Thus the three engineering officers could 
not be removed for a delay which never occurred. 
Perhaps one might complete the pleas by urging 
that there were no engineering ofticers whose 
discretion was disturbed by jealousy, and therefore 
none could be removed. We believe that there 
is as much patriotism in the French service, and 
in the French private yards, as in any country. 


A YACHTING AND FisHERIES EXHIBITION. 


During the coming season a Yachting and 
Fisheries Exhibition is to be held at the Imperial 
Institute. It will be opened by the Prince of 
Wales on May 17, and considerable progress has 
already been made with the arrangements. As the 
conduct of affairs is in the hands of the new assistant 
secretary of the Institute, we may reasonably hope 
—remembering the way in which he piloted the 
Royal Naval Exhibition to success—that the new 
venture will be not less fortunate than was the 
‘* Fisheries ” of 1883; which we have always con- 
sidered the most interesting exhibition of a special 
subject ever held. The progress of yachting will 
be shown by models, paintings, water colours, 
working drawings, photographs, &c., illustrating 
the changes of rig and model from the date of the 
Queen’s accession to the throne, a period which 
takes in practically the whole history of yacht design ; 
including, of course, the great revolution wrought 
by the coming of the America. Sir Alfred 
Jephson, who is a yachtsman as well as a sailor, 
has the promise of a large number of models, 
pictures, &e., and it is to be hoped that those 
who have objects of this nature in their possession 
will lend them for the purposes, of exhibition. 
They will be well cared for and completely insured. 
Another interesting feature will be a collection of 
cups andother trophies, whilst the burgees of the lead- 
ing clubs, and the racing flags of celebrated yachts, 
will give an historic interest to the decorations. 
The Prince of Wales, who is taking a great deal of 
interest in the exhibition, has promised a number 
of interesting objects. The trade exhibits will ap- 
a form an important part of the show, for a 
arge section is to be set apart for the display of all 
manner of things used by yachtsmen or fishermen, 
from a marine engine to a marlinspike. Appli- 
cations for space have been received for motors for 
boats, patent windlasses and capstans, blocks, and 
many other things. There will also be collective 
exhibits from fishing centres, 25 of the principal 
fishing towns of the kingdom being each invited to. 
send a representative collection of the sea fishing of 
their district. The models of fishing boats are ex- 
ted to provide a very interesting collection, and, 
if not beyond the scope of the exhibition, it is to be 
hoped that foreign countries will be invited to con- 
tribute. At the Fisheries of 14 years ago, the 
foreign courts were almost the most attractive part 
of the show, and it would be extremely interesting 
to see what progress has been made in the interval. 
Among other headings referred to in the provisional 
programmeare pisciculture, collections of stuffed fish, 
oyster culture, life-saving appliances, boat-lowering 
gear, unsinkable rafts and collapsible boats, cabin 





fittings, stoves, &c., for yachts, provisions, paints, 
bottom compositions, and varnishes, canvas and 
rigging, fishing nets and lines, yachts’ lights and 
signalling apparatus, bunting and clothing, buoys 
and beacons, charts, waterproof clothing, and, in 
fact, all things that have to do with yachting and 
fishing ; including fresh water fishing, which we 
have forgotten to mention, but which will form an 
important section. 


Tue Krieger Exvectric Roap CARRIAGE. 


A paper was recently read before the Société des 
Electriciens, in Paris, by M. L. Krieger, giving a 
description of some electric carriages recently 
brought out. The first carriage, converted from an 
ordinary horse cab, has for some time past been 
driven about Paris. In this vehicle the driving 
power is applied to the fore carriage by means of 
an electric motor geared to each wheel. To 
the armature shaft of each motor is attached 
a pinion with helical teeth engaging with a 
similar wheel rigidly attached to the corresponding 
driving wheel. The ratio of gearing is as 1 to 10. 
The field magnets of the two motors are coupled in 
series, and the two armatures in parallel. The use 
of an independent motor to each driving wheel 
enables the steering to be effected electrically. For 
instance, if the armature of the motor on the inside 
of the curve it is desired to traverse, be short-cir- 
cuited, the fore carriage will turn to that side. The 
short-cireuiting is brought about by means of a 
special commutator arranged for this purpose. The 
fore carriage turns to an angle equal to that made by 
the steering handle. Hand steering gear of the 
usual type is also fitted to the carriage. The second 
carriage was made by transforming a cab belonging 
to the Compagnie l’Abeille. It weighed 1150 kilo- 
grammes (2535 lb.), and has taken trips of 30 kilo- 
metres without recharging the battery of ‘‘ Ful- 
men” accumulators, which in itself weighed 285 
kilogrammes (628 Ib.). M. Krieger very naturally 
points out that the ancient build of the carriage, 
constructed 10 years ago, for horse traction, shows 
his system at a disadvantage, owing to the great 
strain on the fore carriage, which was not designed 
for such a purpose. Another carriage, especially 
constructed for electric traction, weighs when 
empty, 1880 kilogrammes (4144 lb.). This includes 
the weight of the fore carriage, which is 1630 kilo- 
grammes (3593 Ib.), and it is possible to travel a dis- 
tance of 80 kilometres without recharging the bat- 
teries. This battery, especially designed by M. H. 
Meynier, commercial agent for the Julien accumu- 
lators, has a capacity of 450 ampere-hours, with atotal 
weight of 640 kilogrammes (1410 lb.). It consists 
of 16 cells, each weighing 33 kilogrammes and en- 
closed in an ebonite case having three compart- 
ments. Each compartment contains 13 plates, 64 
millimetres in thickness, that is to say, 39 plates per 
element. The capacity being 450 ampere-hours, 
one obtains about 15 ampere-hours per kilogramme 
of plates. The ebonite cellsare protected by thin 
oak boxes. © A layer of special luting is poured on 
to the surface of the liquid of each cell. This com- 
position, once dried, performs the function of a 
thin sheet of slate, sealing the cell hermetically, 
and preventing splashing over, which is one of 
the serious drawbacks in the carrying of accumu- 
lators by road. Two motors of 150 kilogrammes, 
running at an angular velocity of 600 revolutions 
per minute, give a maximum couple of 13 kilo- 
grammes, the normal couple being 1.5 kilogrammes. 
The rate of discharge of the accumulators is from 
60 to 80 amperes at 30 volts on the level, at a mean 
speed of 10 to 12 kilometres per hour, 'and the 
same speed can be maintained over such gradients 
as those on the toad from St. Cloud to Garches. 
With a load of five passengers this carriage has 
run 65 kilometres at an average speed of 11 kilo- 
metres per hour. It has also covered a distance of 
2500 kilometres in the suburbs of Paris at an 
average speed of 10 kilometres per hour. M. 
Krieger is having constructed an ordinary brougham 
with two seats, which is to travel 125 kilometres 
without recharging, and is to weigh only 800 kilo- 
grammes (1723 lb.), 350 of which are for some-new 
accumulators, the name of which M. Krieger does 
not divulge. 








Pic 1n GeRMANY.—The production of pig iron in Ger- 
many last year was 6,360, tons, as compared with 
5,788,798 tons in 1895. The total of 6,360,982 tons 
x step J the production of 1896 was made up as 
follows: Thomas pig, 3,252,765 tons ; refining and — 
pig, 1,689,200 tons ; casting pig, 903,665 tons; and Bes- 
semer pig, 515,352 tons, 
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TESTS OF 200-KILOWATT CONTINUOUS- 
CURRENT PARSONS TURBO-GENERATOR. 


By W. D. Hunter, M.1.E.E. 


WE have received the following report of a steam 
trial of one of Parsons’ turbo-generators. This motor 
presents so many points of interest, that we print the 
report in full, feeling sure that it will be read with 
interest, more particularly in view of the wonderful 
results attained by the ‘‘ Turbinia ” : 


On the 11th, 22nd, and 28th of last month a series of 
tests were carried out on a 200-kilowatt continuous-current 
Parsons generator, for the purpose of determining the 
steam consumption under different conditions of service 
and various grades of output. 

The generator was designed to work with a fair all- 
round economy, whether exhausting into the atmosphere 
or a condenser, although, in general, the latter method is 
expected to be employed. 
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chest of the motor; there was, therefore, a complete 
absence of throttling, with the attendant disadvantages 
| which would be felt when working on a fluctuating load. 
| The action of the governor left nothing to be desired, the 
rise in voltage being only momentary when the whole 
| load of nearly 280 electrical horse-power was thrown off. 
Between full load and no load the generator responded to 
| whatever calls were made upon it without any hunting, 
this valuable property eminently fitting it for electric 
| traction or haulage purposes. 
| During the trials measurements of electrical output, 
steam pressure, vacuum, &c., were taken.each time the 
water from measuring tanks was used up, the intervals at 
| full load being about eight minutes. The ———- tanks 
| from which the feed water was drawn were carefully cali- 
| brated, and the electrical output was taken by a Kelvin 
watt-meter, the readings of which were checked by am- 
meters and voltmeters. The figures obtained during the 
trials are shown on the Table annexed. 
It will be noted that for the full-power trials the water 
used per electrical horse-power hour, when exhausting 
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RESULTS OF TESTS OF 200 KW PARSONS TURBO GENERATOR. 
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The difficulty of obtaining high economy imposed by 
such a set of conditions can only be partially met in ordi- 
nary practice by adding to the engine a costly automatic 
expansion gear, which cannot always be relied upon 
when requi to act within a widely fluctuating 
range of load, or when called upon suddenly to 
work at full power, either high-pressure or condensing. 
In the case of the Parsons turbo-generator, the provision 
for expansion is constant, and when designed to exhaust 
into a condenser only the terminal pressure would be 
about 14 1b. to the square inch, with an initial boiler 
pressure of 140 1b., the steam being thereby expanded 
about 100 times. The degree of economy obtained under 
these conditions is already well known, the last 150- 
kilowatt generator supplied to the Newcastle and Dis- 
trict Electric Lightin mpany requiring only 17.28 Ib. 
of water per electrical horse-power per hour at full load, 
as given in our issue of November 13, 1896. 


Tests of 200-Unit Turbo Dynamo. 
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V ; is required to give full 
power, working either high-pressure or condensing (with 
a moderate consumption of steam), the problem of how to 
meet conflicting requirements presents many difficulties, 
and the fact that these difficultieshave been successfully met 
in the design of the generator tested, without any addition 
being made to the cost or parts of the machine, is further 
testimony to the adaptability of the steam turbine for 
every condition of service. e particular machine tested 
had one of the parallel flow type of turbines coupled 
direct to a continuous-current dynamo, designed for a 
normal output of 200 kilowatts. Steam was admitted at 
one end of the cylinder, the admission being controlled 
byan exceedingly sensitive and effective electrical governor 
which reduced or prolonged the period of admission with- 
out in any way altering the initial pressure at the steam 
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into the atmosphere, was 32.22 lb. Under similar condi- 
tions, but with the steam superheated 30 deg. Fahr., the 
consumption was 30.97 lb. ith saturated steam and ex- 
hausting into a condenser (vacuum 25 in.) the consump- 
tion fell to 19.51 Ib. per electrical horse-power hour. 

The generator ran throughout the trials smoothly, and 
without a hitch, the automatic lubricating arrangements 
acting perfectly. 








PARTIALLY IMMERSED SCREW 
PROPELLERS. 
To THE EpIToR OF ENGINEERING. 

Srir,—Your account of the discussion of a paper read 
by Mr. Barcroft on ‘Partially Immersed Propellers ” 
contains some important statements made by Mr. Barnaby 
which, with all due reverence to his commanding ex- 
rience, seem open to question. Firstly, he draws a 
istinction between the action of a submerged screw and 
that of a dle-wheel on the ground that the former pro- 
ls partly by thrushing the water away and _ partly 
oy drawing it towards the forward edge of the blade. In 
my humble opinion the only difference in action between 
them is that while the paddle-wheel thrusts the water 
directly astern, the screw gives the water an additional 
rotatory thrust. But assuming for the moment his 
theory as stated in his manual, that more than half the 
propulsive effect. of a screw is produced forward of the 
screw by the back of the blade, according to the pro- 
rtion of rotating action; he allows of a hypothetical 
imiting case in which the rotating action is at a 
minimum, and the sternward thrust at a maximum. 
He will at all events admit that what is applicable 
to a screw in this case will be equally applicable 
to a paddle-wheel, as in both cases the thrust is solely 
sternwards. In this limiting case he states that half the 
ropulsive effect of the screw is produced forward of the 
Blade, so he should equally maintain the same of a paddle- 
wheel float. Let us see leo far this is the case. The 
float exerts a thrust on the water behind it, which, being 
unable to completely resist the thrust, is driven astern, or 
rather piled up, as is seen when a paddle steamer is getting 
under way. This occurs merely because the small available 
head of water is less than the pressure exe’ by the float. 
Imagine an extreme case of a ~~ paddle-wheel with 
a float at such adepth that the head of water was sufficient 
tv counterbalance the pressure exerted by the float ; there 
would still be the same, or even greater, propelling 
effect, but no water could possibly moved astern ; 
so that, in this case at least, the theory that ‘‘ships are 
pelled by moving water astern” seems to collapse. 

ut I have more to say on that later. Let us now con- 
sider the forward side of an ordinary paddle-wheel float. 





The water fills the-void which the receding float tends to 


leave owing to the head of water and atmospheric pres- 
sure, and the result is an acceleration, or rather a settling 
down of water forward of the float; but how can it be 
said that this acceleration retards or assists the float, 
still less its thrust, any more than the wake current in the 
case of a ship? If the velocity of a float relative to the 
surrounding Water exceeds a certain limit, a vacuum forms 
forward of the float, which retards it with a pressure equal 
to that of the atmosphere, there being no such vacuum on 
the driving side to balance it. As the float nears the sur- 
face, air suddenly fills the vacuum, and the balance is 
momentarily restored, — excessive vibration, Dis- 
missing Mr. Barnaby’s hypothetical screw where all the 
thrust is sternwards, and regarding an ordinary screw in 
relation to its sternward thrust alone, surely the same 
principles will be equally applicable to both paddle and 
screw. 

Secondly, the hitherto acknowledged theory above re- 
ferred to, that ships are propelled by moving water 
astern, seems scarcely carried out by the results of the 

reliminary trials of IMS. Daring. According to Mr. 

hornycroft’s paper on Pe goes t Destroyers,” the 
first screw tried gave a slip of nearly 30 per cent., while at 
full power the speed did not exceed 25 knots. The suc- 
jee 2 screws were of the same diameter and pitch, but 
had 45 per cent. more blade area; and gave a speed of 
29 knots with 15} per cent. slip. Applying the accepted 
formula 

Thrust « disc area x speed of ship x slip 


to both screws, and we have the apparent paradox of the 
lesser thrust giving the greater s 5 

There can be no doubt but that the first screws gave 
way for the same reason that a man without snow-shoes 
will disappear in a snowdrift, namely, the inability of a 
yielding medium to resist more than a certain pressure 
per square inch. In my opinion the phenomenon known 
as ‘‘cavitation” (referred to above as a vacuum formin; 
forward of the blade), which undoubtedly existed with 
the first screws, judging by the vibration, was the effect 
of the rapid relative velocity _— to the screws, and not 
the cause, in the same sense that the projection of water 
sternwards is the result, not the cause, of propulsion. 

Lastly, with regard to Mr. Barnaby’s experiments of 
admitting air to a submerged screw, I should be much 
obliged if he would state the exact point where it was 
admitted. AsI take it, it was admitted forward of the 
screw, and quite clear of it, in which case the diminished 
resistance offered by water filled with air bubbles to the 
thrust of the blade would be quite enough to account for 
the diminished thrust. 
Apologising for trespassing so long on your valuable 
space, 

I am, yours truly, 
. D. Seton-Brown. 
29, Seymour-street, Portman-square, W. 
February 15, 1897. 





BOILER TUBES. 
To THE Epitor OF ENGINEERING. 

Str,—Your issues of January 22 and 29 contained letters 
from Messrs. Lagrafel et D’Allest re the bursting of a 
boiler tube on the Jauréguiberry. I contended in my 
letter of January 11 that this could not have happened 
if the tubes had been manufactured under British Ad- - 
miralty tests and inspection, and that, therefore, the tubes 
were of very inferior material and manufacture. 

I am borne out in this by Messrs. Niclausse’s letter of 
January 1, which described a tube which failed as “being 
a badly welded tube, the edges of the tube merely met with- 
out lapping ;” and Messrs. Lagrafel et D’ Allest assert that, 
‘if there be introduced into a tube a mandril, slightly 
conical, and which has a diameter slightly greater than 
the diameter (internal) of the tube, there results ver 
quickly an opening of the weld, the edges of whieh 
separate from each other without, in the majority of 
cases, showing any real union of the material ;” this is 
conclusive that the tubes were of very inferior material 
and manufacture. 

Our Admiralty tests for lap-welded tubes (steel) are : 
“Pieces 2 in. long, cut from the ends of tu under 
1's in. thick, are to be capable, when cold, of being ham- 
mered down endwise, until their length is reduced to 
1} in., and of being flattened until the sides are close 


ther. 

“The ends of the tubes under ;% in. thick are to admit 
of being expanded cold by a three-roller expander, and 
hot by a solid drift (or mandril) to the following increases 
of diameter : 

‘With roller expander cold, 124 per cent. With solid 
drift hot, 20 per cent. Tubes ,’; in. and over are to admit 
of being expanded, hot and cok , to half the increases of 
diameter required for the tubes ;4, im, and under. 

‘* Fach tube to be tested internally»to 1000 Ib. per 
square inch, by hydraulic pressure, with®ut the faintest 
sign of weeping.” 

ow I contend that if the tubes which failed had 

the above tests there would have been no failure, 

and that therefore the tubes were of inferior manufac- 
ture. 

What I said in my former letters was that the lap- 
welded tube makers should be encouraged by the Admi- 
ralty to make a thoroughly reliable tube ; and that there 
should be required tests of the strips before manufacture, 
as to tensile strength and elongation, which is impossible 
in a solid-drawn tube, with any accuracy. 


Yours faithfully, 
February 15, 1897. Marine ENGINEER. 


To THE EpIToR ov ENGINEERING. 
Sir,—A letter appears in your issue of the 22nd ult., 
written by Messrs. fel and D’Allest, in which the 





following statement occurs ; 





252 


ENGINEERING. 





[Frs. 19, 1897. 








‘* It is now certain that overheating, due to a failure in 
the feed, caused a badly welded tube in one of the boilers 
of the Jauréguiberry to open at the weld, but it is not 
less certain that this overheating would not have pro- 
duced an accident had the tubes been of solid drawn steel 
without weld.” 

This letter was in reply to one from a previous cor- 
respondent in your issue of the 15th ult., ‘‘ Marine En- 
gineer,” who wrote that ‘‘the accident which happened 
to the boilers of the Jauréguiberry would have occurred 
even if the tubes of these boilers had been solid drawn 
steel tubes instead of lap-welded.” 

I do not know upon what indications Messrs. Lagrafel 
et D’Allest have concluded that it is certain that the 
overheating in question would not have caused an accident 
had the tubes been of solid drawn steel without weld. This 
very positive expression of opinion is in their letter only 
supported by the following assertions, which will be in- 
formation indeed to those who have had experience of the 
use of lap-welded tubes. 

‘**We know by experience that tubes of the latter kind 
accidentally raised to a red heat under pressure, and con- 
taining nothing but steam, stand perfectly. On the con- 
trary, a welded tube subject to the same conditions opens 
along the line of weld. The most careful tests and ex- 
aminations of the tubes before use cannot counteract this 
defect in the system of manufacture, and a weld which 
will perfectly resist severe tests when cold may open 
very easily when the tube is strongly heated. We may 
add that it is even stated in Belgium that in water-tube 
land boilers, welded tubes, which have been even a good 
time in use, open suddenly along the line of weld while 
steam is being got up, thus indicating that the welds, good 
and solid at first, have become unsound, little by little, 
during use.” Considerable experience of tests of stee 
welded tubes at a red heat, some of which have been 
carried out, especially to determine if the comparative 
strength of a steel weld is affected by temperature, leads 
me to believe that the ultimate and elastic strength of the 
weld is in no greater degree affected by high heat than 
the strength of a plate. One of the Admiralty tests for 
welded steel tubes is that they must be expanded hot 
to a diameter 20 per cent. greater than the original, and 
daily experience shows that the steel welded tubes stand 
this test with ease. I have not known a case of tubes 
being rejected owing to their being unable to stand this 
hot expansion. These tests, which are carried out daily, 
are inconsistent with the description in your corre- 
spondent’s letter of the behaviour of steel welded tubes. 
The question of resistance of any tube to pressure is 
one of two factors, the pressure and the tempera- 
ture. A solid steel tube will withstand a higher 
pressure, or at a higher temperature than a badly welded 
tube, but so also will a good welded tube. To assert that 
a solid steel tube will not give way under high pressure 
and at high temperature is incorrect. Even if we admit 
that it might resist a slightly higher pressure or a 
slightly higher temperature, than the average welded 
tube, that only means that a badly welded tube would 
give way sooner or at a lower temperature than a solid- 
drawn tube; but if the tubes were all properly tested, it is 
—_ possible that the lap-welded tubes might withstand 
the same temperature as the solid-drawn tubes. In any 
case it is a question of time when the material will be 
ruptured. Theoretically a weldless tube ought to be better 
than a welded one, as making tubes from a solid bar 
eliminates the possibility of a bad weld. It appears 
however, practically as solid-drawn tubes are made, that 
the process introduces other weaknesses to such an extent 
as, in the opinion of many practical judges, to overbalance 
this advantage, and from what I have been able to learn 
from engineers who in many cases had exceptional 
opportunities of examining both the manufacture and the 
tubes themselves, and of comparing the excellence of lap- 
welded and solid tubes, I believe that a good method of 
making solid steel tubes has yet to be discovered, or, at 
least, practised. The fact that many of the largest makers 
of water-tube boilers, who have used lap-welded tubes for 
many years, still continue to use them, both of steel and 
iron, to the extent, in the case of one firm alone, of 500 


tubes daily, shows that the “ facts” given in the letter | 


referred to are not so universally accepted as Messrs. 
Lagrafel et D’ Allest appear to think. 
Yours truly, 


February 16, 1897. CoMMON SENSE. 


THE ‘‘JAUREGUIBERRY” 
TUBES. 
To THE Eprror or ENGINEERING. 

Sir,—As so much has been written in your columns in 
reference to the Jauréguiberry, and the accident to one of 
the boilers during the trials in June last, it may be 
interesting to your readers to know the ultimate outcome 
of the business, 

As is well known, the boilers of this ship are of the 
water-tube type of the Legrafel and D’Allest type, 
which were wrongly provided with welded tubes. 
One of these tubes, . imperfectly welded, opened at 





AND BOILER 


the joint for a length of about 8 ft., and, as a 
consequence, the Adrhinistration of - Marine decided 
to replace by solid-drawn tubes the welded tubes 


directly exposed tu the fire, as well as in the two rows of 
tubes round tl : : 
stitute a special feature of this type of boiler. 





the sides of the special fireboxes, which con- | 
Moreover, | 


specially searching nature, and throughout the boilers 
worked perfectly, and in every respect conformed to the 
requirements of the contract. At the end of the trial 
13,500 indicated horse-power was developed, and during 
the last 18 hours 10,350 indicated horse-power, the con- 
sumption of coal during this performance being only 702 
grammes (1.547 lb.) per indicated horse-power per hour, 
while thecontract permitted a consumption of 900 grammes 
(1.984 Ib.) per indicated horse-power per hour. These re- 
sults and the perfect working of all the boilers have pro- 
duced an excellent impression on all interested in mari- 
time questions. 


Yours rag 
Marseilles, February 13, 1897. J. D’ ALLEST. 


PORTLAND CEMENT. 
To THE Epitor OF ENGINEERING. 

Sir,—We see the statement sometimes made that 
England is losing ground, relatively to other countries, 
in her export ae. 

Of this fact there does not seem to be much evidence on 
the face of the general trade returns ; but with reference 
to her Portland cement trade in Canada, I fear it is 
or will be true, unless changes are made. 

The consumption here may be roughly divided into two 
classes : ’ 

1. Heavy Government contracts, and some other in- 
stances, in which careful and continuous tests are made. 

2. The vast majority of small sales, and some of the 
larger ones, even of 400 or 500 barrels, &c., in which the 
value of testing is not appreciated, and for which there is 
no criterion but price. 

There are several successful manufacturers of Portland 
cement in Canada, and there have been two or three bad 
failures, but the whole industry is in its infancy, and 
there are vast beds of almost pure Ca C Os (95 to 98 per 
cent. pure) scattered over Canada, and in Ontario in par- 
ticular ; and at least two strong companies now turn out 
40,000 barrels per year each, of a uniform and high grade. 
These companies and others will, I believe, in time push 
out all foreign and English Portland cements frow our 
market, but this will take 10 or 15 years, and in the mean- 
time every Canadian would be glad to see English cements 
used in preference to foreign ones. 

The heavy Government contract specifications usually 
demand a certain fineness of grinding in their material 
used, and it is in this respect that the weakness of English 
cements is apparent. It is generally understood that they 
are well burnt (giving specific gravity 3.08 to 3.12), and 
that they are correctly proportioned chemically, but in 
most cases in sifting and 3 to 1 sand tests they are hope- 
lessly deficient. 

There are some exceptions, but 10 per cent. residue on 
No. 100 sieve will reject almost all of * ced T have in the 
last four years tested 40 or 50 brands of cements from 
various countries, and 10 per cent. residue on 100 sieve 
can be, and is, obtained easily every day from Canadian, 
Belgian (artificial), German, and Danish cements, that 
are otherwise satisfactory, and give consequently high 
sand tests. 

Coming to the second class of cements, the ordinary 
ones, untested, and sold merely as Portland cements, the 
natural Belgian, and other cements are sold at very low 
figures, such as to cut out the better burnt, costlier English 
Portland cements. Then our own native cements fill 
small local demands, being similar to the so-called Roman 
cements formerly used in England. 

For these reasons the upper and the nether millstones 
tend to be very hard on the English manufacturer, who, 
I fear, has been taught to regard the colonies as dumping 

rounds, but nous avons changé tout cela, and in the most 
riendly way I would urge English manufacturers to 
either grind finer, and compete with the highest grades, 
or else burn lower, grind fine, and fight the cheaper 
Belgian trade. 








I am, yours truly, 
Ceci B. Smitu. 
McGill University, Montreal, Canada, 
February 5, 1897. 

P.S.—The usual tests in Canada are: 1. Fineness ; 
2. Specific gravity ; 3. Blowing test by Faija’s hot-water 
test ; 4. Neat and 3 to 1 sand tests. 

The sand tests are the criterion, however, and neat 
tensile tests will in time be looked on as unimportant, 
and merely indicating a rate of growth of strength.— 
Cc 


Pa 





‘*THE MAXIM MOTOR COMPANY.” 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of the 12th inst. appeared a letter 
from my brother, Mr. Hiram 8. Maxim, disclaiming any 
knowledge of or connection with the Maxim Motor Com- 
pany, a company recently registered. The necessity for 
this action on the part of Mr. Hiram S. Maxim appears 
to have been due to the newspapers having abbreviated 
my name to “‘H. Maxim,” in the notices given of regis- 
tration, instead of writing my name in full, ‘‘ Hudson 
Maxim,” the same as it appeared in the articles of 


| association, and as it should have appeared in the papers. 


In America a company was organised with the title 
Maxim Powder and Torpedo Company for working my 
inventions. There is also a place in America called Maxim, 
New Jersey, named after me, I having built two powder 
mills there, but in no instance have I ever heard of any 


as the accident had fatal consequences for some of the | one in America thinking it was Hiram S. Maxim who was 


stokers, because the doors of the furnace were open at | meant. 


The choice of the title Maxim Moter Company 


the time of the rupture of the tubes, it has been decided | was not expected or intended to be any hardship upon 
to replace all the furnace and ashpit doors by doors which | my brother Hiram, nor in any way to profit by his repu- 


will close automatically. 


tation. » The result would have been the same had my 


On the completion of these alterations, the Jaurégui- | associates chosen the title ‘‘ Maxim Engine Company,” or 
berry went through a series of trials on the Lith and 12th | ‘‘ Maxim Auto-Car Company,” or ‘‘ Maxim ” anything. 
inst., the Jast beipg of 24 hours’ duration. 


This was of a} 


Having noticed by the newspapers that the title 


‘*Maximite ” has been adopted and sk YT by the Maxim 
party in the case of the Maxim-Nordenfeldt Guns and Am- 
munition Company, Limited, v. the British Government, 
as a name for the it. S. Maxim cordite form of smokeless 
powder, and as I have been engaged in the manufacture, 
on a commercial scale, for more than four years, of explo- 
sives under the title ‘‘ Maximite,” and having received 
several communications from interested parties in regard 
to the same, I beg to state that I have no connection 
whatever with the Maxim-Nordenfelt Guns and Ammuni- 
tion Company, Limited, and have had nothing whatever 
to do with their choice of this title. Maximite, as made 
by me, is an entirely different form of explosive than 
that made by the Maxim-Nordenfelt Company. to 
priority in the use of this title, I refer to ‘‘ Nitro-Explo- 
sives,” a work by P. G. Sanford, — by Crosby 
Lockwood and Son, 7, Stationers’ Hall-court, Ludgate- 
hill, and to the tests of Maximite by the United States 
Government, also to the following New York publications : 
Contract News, April 26, 1893; Contract News, May 3, 
1893 ; Engineering News, April 27, 1893. A 

I made 27,000 1b. of Maximite for the Brazilian Govern- 
ment during the Mello Rebellion, to go with the pneu- 
matic gun furnished by the Pneumatic Torpedo and 
Construction Company of New York. I also furnished 
the same high explosive for the United States Govern- 
ment trials of the pneumatic gun at Sandy Hook. 

Yours, &c., 
Hupson Maxi. 
Thurlow Lodge, 377, Norwood-road, London, 8.E., 
February 13, 1897. 





GRAIN ELEVATION. 
To THE EpiTor OF ENGINEERING. 

Sir,—In reference to the letter signed ‘‘ Merit” in 
your issue of the 12th inst., no doubt ‘“‘ Merit” is 
well aware that it would be useless to make a claim 
for novelty for the mere idea of elevating and convey- 
ing grain by the employment of a current of. air. 
We do, however, claim that the Duckham pneumatic 
grain elevator is the only invention which has con- 
verted such an idea into the mechanical and commer- 
cial success which constitutes the difference between an 
idea, however original, and a perfected invention. y 

Mr. Duckham’s patent was taken out before the patent 
referred to by ‘‘ Merit,” and the first elevator was con- 
structed by us in 1891. These machines are now in ex- 
tensive use, and owe their success to a number of patented 
inventions in regard to details, by the success of which an 
invention must be judged. 

Yours faithfully, 
For the East Ferry-road Engineering Works 
Company, Limited, 
C. R. Parkes, Director. 
Millwall, London, E., February 16, 1897. 








ROYAL METEOROLOGICAL SOCIETY. 

At the meeting of this Society on Wednesday evening, 
the 17th inst., Mr. ward Mawley, F.R.H.S., Presi- 
dent, read a report on the ‘‘ Phenological Observations 
during the Past Year.” He showed that throughout the 
flowering season wild plants came into bloom much in ad- 
vance of their usual time, and were, as a rule, earlier than 
in any recent year since 1893. The wealth of blossom on 
nearly all kinds of trees and shrubs was a noteworthy 
feature of the spring and early summer, while the abun- 
dance of wild fruits in the autumn was even more excep- 
tional. From an agricultural and horticultural point of 
view the one great drawback of the year, which must 
otherwise have proved one of the most bountiful on re- 
cord, was a drought that lasted almost without break—at 
all events, as far as vegetation is concerned—from March 
to September: ‘The wheat crop proved the largest and 
best for many years, while there was a good yield of 
barley and potatoes. The small fruits were also good. 
With these exceptions, all the farm and garden crops 
were more or less indifferent, the crop of hay being espe- 
cially scanty. 

The Hon. Rollo Russell gave the results of some ob- 
servations on ‘* Haze and Transparency” which he had 
made at Haslemere, in Surrey. From these it appears 
that the clearest hours at a good distance from towns are 
from about noon to3p.m. The clearest winds are those from 
S. to N.W. inclusive, and especially W.S.W., W., and 
W.N.W.; the haziest are those between N. and E. On 
bright mornings, with a gentle breeze or calm, from 
autumn to spring, the haze of fog which has lain on the 
low ground, frequently covers the hills in the course of its 
ascent a few hours after sunrise. At any distance within 
100 miles of London, or of the Black antry, observa- 
tions requiring clear views are likely to be interfered with 
when the wind blows front’ theit direction, and should 
therefore be taken early. 








Our Gotp Imports.—The value of the gold imported 
into the United Kingdom in January was computed at 
2,111,761/., as compared with 3,879,471/. in January, 1896, 
and 2,519,102/. in January, 1895. In these totals South 
Africa figured for 1,103,379/., 529,2397., and 746,993/. 
respectively ; Australasia for 298,562/., 143,127/., and 
762,552/. respectively ; and British India for 107,980/., 
88,730/., and 251,816/. respectively. It will be seen that 
South Africa occupies the foremost place asa ——. 
ducihg region, while Australasia ranks second. It will be 
further observed that the deliveries of South African gold 
exhibited a large increase in January, while the receipts 
of Australasian gold were not so large last month as they 





were in January, 1895. 
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ALLOYS. 
Fourth Report to the Alloys Research Committee.* 

By Professor W. C. Roserts-AvsTEN, C.B., F.R.S. 

(Concluded from page 224.) 

Influence of a Eutectic on Certain Properties of Alloys. 
—It has long been known that the addition of a com- 
paratively small amount of iron to certain alloys of 
copper and zinc increases their strength in a remarkable 
way, as is the case in ‘‘Sterro” and in Aich’s metal. 
The cause has hitherto been obscure ; but a comparison 
of the cooling curve B, Fig. 7, of a copper-zinc alloy, 
with the cooling curve A of the same alloy after the 
addition of 14 per cent. of iron, at once disclosed the 
cause of the increased strength. The alloy selected con- 
tained 61 per cent. of copper and 39 per cent. of zinc ; and 
in the absence of iron there-was a low eutectic point ¢ in 





occur, are sources of weakness. The presence of eutectics 
with comparatively high melting points usually increases 
ow oe of an alloy, although it diminishes its exten- 
sibility. 

This assimilation of two constituents of a fluid alloy 
which do not naturally mix, by the intervention of a third 
metallic solvent, is moreover of great industrial import- 
ance. A curious instance of its usefulness arose in con- 
nection with the alloys of gold which now reach this 
country from South Africa, where the extraordinary 
development of certain processes used for extracting gold 
from its ores has been attended with singular results. 
Ingots of gold now imported into this country are often 
alloyed with base metals to an extent which has hitherto 
rarely been met with in metallurgical industry. The base 
metals associated with the gold in these ingots are usually 
lead and zinc; and the presence of these metals has given | 


more fusible than the mass of the alloy wherein = 
| 
| 





























TABLE I.—Tenacity of Brass and of Aich’s Metal. 














Senperatete of Tenacity per Square Inch. 
Test. \~ 7 

Brass. | Aich’s Metal. 

Cent. Fahr. 
~ deg. Ib. tons Ib. tons 
= 6 46,330 = 20.7 57, = 25.6 
100 = 212 30,550 = 13.6 49,610 = 22.2 
200 = 392 28,300 = 12.6 40,200 = 17.9 
250 = 482 23,400 = 10.4 35,500 = 15.8 
300 = 572 16,310 = 7.3 27,920 = 12.4 
350 = 662 15,200 = 6.8 25,000 = 11.2 
4% = 752 15,915 = 7.1* 21,800 = 9.7 
450 = 842 8,080 = 3.6 11,480 = 5.1 
500 = 932 | 6,300 = 2.8 9,192 = 4.1 





* Increased tenacity due to experimental irregularities. 
Composition of brass : Copper 61.2 per cent., zinc 38.8 per cent. 
Composition of Aich’s metal : Copper 59.8 per cent., zinc 37.9 
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the cooling curve B at about 450 deg. Cent. or 842 deg. 

ahr., evidently due to the presence of a eutectic, which 
constituted a source of weakness. The added iron, however, 
entered into combination with the eutectic, forming with it 
a less fusible compound ; for a cooling curve A then showed 
that the low eutectic a goo was absent, and that the 
source of weakness had been removed. Moreover, the 
main solidifying point a of the Aich’s metal was 
higher than that 6 of the brass, which in itself is an indi- 
cation of augmentation of strength. The facts thus 
established are probably of wide importance in metal- 
lurgical practice ; and where strength 1s desired, it would 
appear to be advisable, whenever a cooling curve reveals 
the presence of a low eutectic in an alloy, toadd some third 
metal which will diminish the fusibility of the eutectic. 
Aich’s metal, when compared with brass of the same com- 
position but without the 14 per cent. of iron, is greatly 
superior in strength. If it owes this superiority to the 
fact that a eutectic alloy does not remain fluid as the mass 
cools, it might be anticipated that the relatively high 
tenacity of Aich’s metal would be maintained at tempera- 
tures at which the brass would become weak. Table I. 
shows that this anticipation is justified. It may be con- 
fidently asserted that the obliteration of a eutectic alloy, 
which is effected by the addition of a small quantity of 
some other metal, affords the means of explaining much 
that has hitherto been obscure as regards the strength of 
alloys. Only those eutectics, however, which are much 





* Paper read before the Institution of Mechanical 
Engineers. 























rise to onyenid difficulties in estimating the value of 
the ingots. The difficulties arise from the peculiar dis- 
tribution of the precious and of the base metal, which 
renders it impossible to estimate the value of the ingots 
by taking by any of the well-known methods now in use 
the pieces of metal noes for assay. An ingot of gold, 
for instance, of the following composition : 


Gold ae 61.7 
Silver ... 8.1 
Lead 16.4 
Zinc... 9.5 
Copper... 4.0 
Tron 0.3 

100.0 


cat when the gold was actually separated from it, to 
really worth 1028/., while its value, as indicated by 
assay pieces taken in the usual careful manner, was only 
965/., or a difference of no less than 63/. on a single ingot. 
This subject was investigated by Colonel E. Matthey,* 
who showed that the distribution of the gold in the mass 
was mainly determined by gravity. An ordinary cooling 
curve taken on such an alloy disclosed the existence of 
several subordinate freezing points, notably one which 
occurred at 407 deg. Cent. or 765 deg. Fahr., and was 
probably due to the zinc eutectic of the series. The main 
solidifying point of the mass was at 655 deg. Cent. or 

* Proceedings of the Royal Society, vol. lx., 1896, 
page 21. 





mages conclusion seems to be that, if the base metal 
oes not exceed-30 per cent., half that amount of silver 
will combine with it, and will prevent the formation of a 
eutectic which would destrey the uniformity of the mass. 
A singular instance is thus presented of the value of the 
work of this Committee being manifested in an unex- 
pected direction. 

General Obser 


Tr Senate 


8 ond 





of Alloys.—The 


| work which has been conducted during the last few years 


by the aid of the recording pyrometer has served to show 
that the molecular changes which take place during the 
cooling of alloys are more ee than they have 
generally been supposed to be. ntil quite recently, even 
those who recognised the existence of more than one 
freezing point in an alloy, nevertheless appeared toconsider 
that the initial point of solidification was practically the 
only one which need be taken into account. Even now all 
the freezing-point curves which have been published, with 
the exception of those given in the present series of re- 
ports, afford no indication of the existence of more than 
one freezing point in the case of each alloy of a series, 
In order to understand the constitution of any series of 
alloys, it is absolutely necessary to determine the position 
of all the points of solidification which are revealed as the 
alloys cool down. This necessity may be exemplified by 
some beautiful curves recently published by M. Gautier.“ 
which were plotted by directly observing the indica- 
tions of the pyrometer. Cognisance was not taken of 





* Bulletin de la Société d’Encouragement, 1896, pages 
1293-1318, — 





254 


ENGINEERING. 





[FrB. 19, 1897. 








more than one halting place in the cooling of each alloy ; 
hence not only are the subsidiary eutectic points ignored, 
but in some cases the main eutectic alloys appear 
to have escaped recognition. Thus in the freezing- 
point curve of the silver-zinc series, Fig. 8, M. 
Gautier concludes from his curve that zinc is ‘‘isomor- 
phous” with a certain silver-zinc compound a ; that is to 
say, the intermediate alloys freeze entirely at the points 
given by the line a b. Autographic records, however, 
reveal the presence of a eutetic bc, having a slightly 
higher melting point than that of zinc, which shows that 
the metals in the silver-zince series of alloys can hardly be 
isomorphous. Silver-zine alloys are of great importance 
in connection with the desilverisation of lead by zinc, a 
process which is now so widely adopted. In the same 
way M. Gautier gives as the freezing-point curve of the 
copper-lead series the dotted curve a b, Fig. 9, of the 
same kind as that of copper-bismuth ; whereas the auto- 
graphic records show it to consist of two parallel lines cd 
and 6 e, the upper of which is joined to the melting point 
of copper by the line a f, and falls rapidly at the lead end 
to meet the lower line, thus proving how little soluble 
copper is in lead.* The freezing-point curve of the copper- 
lead alloys, obtained by automatic records, is given on a 
larger scale in Fig. 15; and further reference will be 
made to it in the appendix. 

The action of impurities is clearly evident in connection 
with these subordinate eutectic points, as was shown in a 
decisive way in the series of curves given in Fig. 7, 
Plate 39, of the last report to this Committee,+ where it 
was demonstrated that in a mass of gold the presence of 
a fusible alloy of bismuth and gold which solidifies at 
229 deg. Cent. or 444 deg. Fahr. is of great importance to 
the strength of the gold. In some cases the foreign 
bodies remain in the mass either partly or wholly as solidi- 
fied solutions, the impurities being dissociated into their 
atoms in both the solid and the liquid mass. Evidence on 
this point is given in a joint paper by M. Osmond and 
myself, which was recently published in the Philosophical 
Transactions of the Royal Society (1896, vol. 187 A, 
page 417). The influence of the presence of fusible eu- 
tectics on the strength of materials will probably in future 
be the dominant question in studying the infiuence of 
‘“*traces” upon masses ; it is to be hoped that it will not 
be lost sight of by the eminent investigators in Germany 
who are devoting attention to the mechanical properties of 
alloys. In this connection reference may be ote to the 
work of Professor Martens at the Royal Technical Experi- 
mental Works in Berlin.t The Royal Technical Re- 
search Commission in that city has arranged an elaborate 
programme for testing the strength of metallic copper, of 
which only the first part, dealing with (1) the influence 
of the method of experimenting, and (2) the condi- 
tion of the material, has as yet been published. Some 
highly valuable information, respecting the strength 
of metallic copper, and the working stresses to 
which the metal may safely be subjected in indus- 
trial use, has already been obtained. The data now 
furnished relate only to one variety of commercial copper; 
and Professor Martens points out that ‘‘a knowledge of 
the effect of the admixture of foreign ingredients on the 
oroperties of copper ” will have to be acquired. It is 
1ere, however, that the difficulties begin in the case of 
copper, or in that of any metal in which the effect of 
added elements has to be studied. For instance, assum- 
ing that copper of a high degree of purity, as indicated by 
chemical analysis, gives certain constants—limit of elas- 
ticity, modulus of elasticity, tensile strength, and reduc- 
tion of sectional area—it might at first appear that nothing 
could be simpler than to test the mechanical properties of 
the same copper, to which, say, one-tenth of 1 per cent. of 
lead has been added. But the question at once arises, 
what has happened to the metallic lead? Has it remained 
free? has it united with a certain amount of the copper 
to form a fusible eutectic alloy ? has it abstracted oxygen 
from the copper, becoming itself oxidised? has it united 
with the copper to form a “‘solid solution” ? or Jastly, 
does it form a true chemical compound with the copper? 
It is only reasonable to ascertain what has probably 
happened to an added element, before making elaborate 
tests on a metal in which chemical analysis shows only 
that a certain amount of the foreign element is present, 
but is incompetent to disclose the condition in which it 
exists in the metal. 

Elastic Limit.—The elastic limit has hitherto been de- 
fined as follows: (a) the load at which the material under 
stress just fails to resume its original size or shape when 
the load is removed ; and (b) the load at which the stress 
and strain cease to be proportional, that is, at which 
Young’s modulus ceases to be constant. Under both 
these definitions the detection of the limit, and the magni- 
tude of the corresponding load, depend on the accuracy of 
the instruments used for measurement. The more deli- 
cate the instruments, the smaller will be the apparent 
value of the elastic limit of the material. There is 
ampie evidence to show that with sufficiently delicate 
apparatus the smallest load vill produce permanent set. 
The problem is therefore reduced to the detection of the 
load at which a marked departure from Hook’s law 
takes place. Hartmann§ has recently pointed out that 
the restoration ofa piece of metal to its original form 
after distortion is the result of forces called into play by 
the distortion. He considers a stressed material to be 


* The melting points of er, silver, zinc, and lead 
employed by M. Gautier, differ slightly from those adopted 
in Figs. 8 and 9, which correspond with the scale of 
temperature used in this report. 

+ Third Report, ENGINEERING, vol. lix., page 743. 

+ Mittheilungen aus den Kiniglichen Technischen Ver- 
suchs-anstalten zu Berlin, parts 2 and 3, 1894. 
§ ‘* Distribution des Déformations dans les Métaux 
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‘polarised” in the direction in which distortion takes 
place; and the polarised material tends to become de- 
polarised by returning to its original form. In this con- 
nection it is easy to see why, as Bauschinger has experi- 
mentally shown to be the case, rar small loads are 
capable of producing permanent set. The production of 
such a polarised condition that the molecular grouping 
shall be best calculated to resist a particular stress, ex- 
lains the advantage of employing columns which have 
n stressed beyond their elastic limit, care being taken 

to prevent flexure during the application of the load. It 
also explains the hardening effect ——— by the “‘ cold 
working” of metals and alloys. The difference between 
the change produced in a metal by excessive stress, and 
by alloying it with a small quantity of another metal of 
different atomic volume, is probably as follows. Exces- 
sive stress produces an intermolecular arrangement—that 
is, a polarised condition of the molecules ; whereas alloy- 
ing with another metal produces a change in the mole- 
cules themselves, that is, the arrangement of the atoms in 
the molecules is affected. Picturing the molecules in an 
isotropic medium as being uniformly distributed spheres, 
as in Fig. 10, having mutual attractions, the effect 
of longitudinal stress or of rolling will be to polarise 
them, as in Fig. 11; and it will be evident that, as Hart- 
mann shows, the distortion will net take place in the 
direction of the applied force, but at an angle thereto, in 
the direction of the line of slip, as in Fig. 12. The forces 
acting on the material will consequently vary from point 
to point. After a certain amount of distortion produced 
by a small load, some of the molecules may be permanently 
displaced, and will be arranged as in Fig. 12; that is, 
the molecules will be moved from their position of 
stable equilibrium into some other sition, also of 
stable equilibrium; and they will, therefore, not re- 
turn on the removal of the load. The load at which 
any considerable number of them permanently assume 
a new position constitutes the elastic limit. The re- 
sult will be that molecular slip will take place at an 
angle of about 45 deg. to the direction of the line of stress, 
as has long been known to be the case. The lines of 
flow, known as the lines of Luders,* which are produced on 
the surface of well-polished metals by stress, seem to afford 
clear evidence of this deformation of molecules, and seem 
to show that it takes place, not in the direction of the 
applied force, but, according to Hartmann, spirally, the 
lines being inclined at a certain angle to the direction of 
the force, Fig. 13. The subject is far from complete at 
present ; but there is ground for hope that the action of 
the forces which resist the distortion of a solid body 
will sooner or later be clearly revealed, although at 
present it is only possible to consider their net 
result. As the deformation occurs in this special 
manner, the elastic limit as ordinarily measured depends 
to some extent on the angle made by the lines of flow 


with the line of applied force. Hartmann says that the | goiq 


elastic limit is reached when the applied force overcomes 
the force of cohesion which it calls into play. He connects 
“specific heat” with the elastic limit, saying that one 
increases as the other decreases ; and Tomlinson has also 
pointed to this connection. Fessenden shows by the line 
already referred to, Fig. 1, (page 221 ante), that rigidity and 
atomic volume are closely connected ; and as the investi- 
gations proceed, it seems to become more and more clear 
that the elastic limit of metals will be directly influenced 
by the atomic volume of the added element. Experi- 
ments made with a view to determine the elastic limit 
must, however, be conducted with wires, as Lord Kelvin 
and others have shown. 

Diffusion of Metals.—When two metals are melted to- 
gether, or when a fresh metal is added to two or more 
metals which have already been melted together, the 
question has often arisen, why is it that the resulting 
mass, when solid, possesses the uniformity which experi- 
ment proves it to have? If, for instance, a few pounds 
of ferro-manganese are thrown into a converter containing 
10 tons of fluid iron, the resulting ingots into which the 
fluid metal is cast are found to be encom | uniform in 
composition. Liquation may to some extent have affected 
the distribution of the elements in each ingot ; but any 
one ingot will be found to contain approximately the same 
amount of manganese as any other. The fluid mass in the 
converter cannot have owed its uniformity in composition 
solely to the mechanical agitation, which in one way or 
another aided the blending of the constituents. The 
result was influenced by the molecular mobility of the 
metals, which when dissolved in each other become, by 
& spontaneous process, spread or diffused uniformly. 
This is true of many alloys; and the spontaneous 
spreading or diffusion may be studied best in those in 
which the uniformity of composition does not become 
disturbed by liquation when the solidification of the mass 
is taking place. In approaching the consideration of this 
subject, it is important to remember that the laws which 
govern the diffusion of salts in water have already been 
carefully examined, and are well understood. Common 
salt or sugar, placed at the bottom of a vessel of water, 
would soon be dissolved, and would spread, in virtue of 
its own molecular movement, through the mass of the 
water with absolute uniformity ; but, as Graham showed, 
the rate of diffusion is greatly increased by a small rise in 
temperature. It seems evident, therefore, that the dif- 
fusion of molten metals would be greatly influenced by 
the necessity for working at the high temperatures re- 
quired to mins them melted; and certain experiments 
made by myself 14 years ago had to be abandoned at the 
time for want of some means of measuring and recording 
the temperatures employed. The provision of the recording 
pyrometer, which was the direct outcome of the work of 





*The subject of Luders’ lines has been treated recently 
in an interesting paper by M. C. Fredmond, in the Bulle- 
tin de la Société d’Encouragement, 1896, page 1218, 





this Committee, enabled the investigation to be resumed ; 
and the results have recently been communicated to the 
Royal Society, and formed the subject of the Bakerian 
Lecture* for the past year. A description of the appa- 
ratus a and of the precautions adopted would be 
out of place here ; but the subject possesses so much in- 
dustrial interest that a brief indication of the nature of 
the experiments should not be omitted. The various 
metals, of which the diffusion had to be studied, were 
placed at the bottom of tubes afterwards filled with 
molten lead ; and the results of the diffusion, during 24 
hours, of platinum and of gold through fluid lead con- 
tained in tubes placed side by side and heated to a 
temperature of about 500 deg. Cent. or 900 deg. Fahr., 
are represented in Fig. 14. The columns Au and Pt 
represent the actual length and diameter of the two 
columns of fluid lead. 1e spheres represent the sizes 
of the buttons of gold and of platinum extracted from 
the several sections shown by the _ horizontal lines, 
into which the columns of lead were divided by a cut- 
ting tool after the metal had been allowed to solidify. 
In the curves, which are marked respectively gold and 
platinum, the vertical ordinate represents the distance 
through which diffusion takes place, and the horizontal 
abscissa the degree of concentration. Each of the metals, 
gold and platinum, which diffused into the fluid column 
of lead, occupied, in the form of an alloy with lead, the 
length a d of the tube; and in both cases the initial con- 
centration of the alloy from which diffusion proceeded 
was the same, denoted by ac: "so that the area aced 
represents the total amount of gold or platinum employed 
in the experiments, the whole quantity of either metal 
being originally below the line de. The final state of 
complete uniform diffusion would be represented by the 
area a b g f, which is the same as ac ed, since the quantity 
of gold or platinum remains unaltered. In the same 
manner the area a y x f would represent the varying dis- 
tribution of the gold at the end of the experiment ; and 
consequently, in experiments which have lasted for equal 
times, the nearer the curve y « approximates to the line 
bg, the more rapid is the diffusion of the metal it repre- 
sents. The general results may be grouped in the fol- 
lowing Table IT.: 


TABLE IIT.—Diffusion of Metals in Metals. 











| | Bey 
aa 4 | Relative 
Diffusing Solvent Temperature Diffusibility j 
t ‘ y in 
icine or 4 Cent. Fahr. | 2 Hours, 
| deg. deg. | 
Gold. S Lead |} 492 = 918 | 3.00 
% oo ms | 492 = 918 | 3.07 
Platinum - - | 492 = 918 | 1.69 
2 ond o 492 = 918 | 1.69 
i ae 8 550 == 1022 | 3.18 
Rhodium iv = 550 = 1022 3.03 
oO 2 : ie | 555 = 1081 3.19 
- Bismuth | 555 = 1081 4.52 
9 i . Tin | 555 = 1031 4.65 
Silver... 3 | 555 = 1081 4.14 
Lead as ‘a a | 655 = 1031 318 
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It will be seen that gold diffuses more rapidly in bis- 
muth and in tin than it does in the heavier metal lead. 
The continuation of these experiments has led to the re- 
cognition of the remarkable fact that diffusion of metals 
can readily be measured not merely in molten but in 
solid metals. It is certainly ecto Phe that gold—placed 
at the bottom of a cylinder of lead 3 in. high, and heated 
to 200 deg. Cent. or 400 deg. Fahr., which is far below its 
melting point, and while it is to all appearance solid—. 
will have diffused to the top in notable quantities by the 
end of three days. Even if lead be heated cae to 
100 deg. Cent. or 212 deg. Fahr., the diffusion of gold in 
it can be readily measured, notwithstanding that it is only 

1 os ‘ 

; 60,000" of what it is in fluid lead. 

The diffusibility of one metal in another is a property 
just like the electrical conductivity of a metal. The 
figures given in thelast column of Table IT. are the number 
of grains of the diffusing metal which would pass in 24 
hours through each square centimetre of cross-section of 
the tube, if assays made at two points 1 centimetre apart 
along the tube showed a difference of one grain .per cubic 
centimetre of alloy. The diffusibility is not directly 
indicated by the curves in Fig. 14, from which it can 
be obtained only by elaborate mathematical treatment. 
The curve marked platinum indicates a diffusibility of 
1.69, and that sae gold a diffusibility of 3.1; while if 
complete diffusion took place, the distribution would be 
represented by the vertical line bg, and the correspond- 
ing figure of diffusibility in the Table would be infinity. 
Thus the more nearly vertical the curve is, the greater is 
the diffusibility which is indicated thereby. 

The practical bearing of this investigation is not remote, 
and may be sought in the following direction. It is 
admitted that the mode of action of an added element is 
one of the most important questions in metallurgy ; and 
it is hoped that experiments on the diffusion of metals will 

o far toenable the problem to be solved. Many peo 
10ld what may be called the “‘ gaseous theory ” of metallic 
solutions, which supposes that, when the amount of the 
added element is very small in relation to the mass of metal 
in which it is hidden, the atoms of this foreign ingredient 
are so widely separated by dilution that they act with no 
more mutual restraint than would the atoms of a gas, 
and exert pressure in the same way as the latter. The 
rapidity with which diffusion appears to take place in 
very dilute solutions of molten metals lends material sup- 
port to this gaseous theory of the action of an added ele- 
ment. 
* Philosophical Transactions of the Royal Society, 1896, 
vol. 187 A, page 389, 
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As regards the diffusion of solid metals in each other, it 
should be observed that the action of solids upon solids has 
long been known in industrial practice ; the penetration 
of solid iron by carbon in a cementation process will at 
once occur to every steelmaker as a case in point, even 
though a gas may intervene in this process. The experi- 
ments summarised in the foregoing Table IT. constitute an 
attempt to measure the velocity with which metallic diffu- 
sion takes place. They have already led to the recogni- 
tion of the undoubted fact, that it is possible actually to 
observe and measure the migration of the constituent 
atoms in a metal or alloy at the ordinary temperature ; 
and as this points to unexpected possibilities of structural 
change in metals used in machinery, and in engineering 
construction generally, it enforces the need for continuing 
the prosecution of the investigations which the Alloys 
Research Committee have still in progress. 

Relation between Melting Points of Alloys and Atomic 
Volwmes of their Constituent Metals.—This is a subject to 
which brief reference was made in the third report of the 
Committee (1895, page 251); and although the threshold 





of the inquiry can Scdiy even now be said to have been 
passed, it is desirable to indicate the nature of the infor- 





that there is such a connection. The pure metals 
have also been similarly plotted, and are found to lie gene- 
rally on a different curve AC. For the latter curve the 
tensile strengths plotted have been gathered from various 
sources, which may partly account for the irregularity 
observed ; and there appears moreover to be more diffi- 
culty in bringing pure metals than alloys to a standard 
condition ; hence metals are quite unsuitable for accurate 
comparison. From Fig. 16, however, it will be seen that, 
considered in relation to their melting os pure 
metals are consistently weaker than alloys. en this 
—— was brought before the Institution at the end of 
the last report, one or two alloys had been tested, which 
proved le much weaker than might have been antici- 
pated from their melting points. These were at first 
thought to be anomalous: but closer examination showed 
that they really afford fresh insight into the influence 
of atomic volume on the strength of alloys. It was 
observed that all the alloys whose behaviour appeared 
to be exceptional were com of two metals 
whose atomic volumes were identical or nearly so. 
Several other alloys of metals having nearly the 
same atomic volumes as each other were accordingly 
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mation which the research reveals. Many years ago 

Raoul Pictet* showed that there is an intimate relation 

between the melting point of metals and the length of 

their molecular oscillations, namely, that the length of z. 

Coe 


oscillation at ordinary temperatures diminishes as the 
melting point rises; and it is known that the metals 
with the highest melting points are the most tenacious. 
He showed that this is the case with the well-known 
metals, and also that for all metals there is a simple rela- 
tion between their atomic weight, the amplitude of the 
movement of their molecules under the influence of heat 
(that is, the coefficient of expansion), and their melting 
point. It follows, as stated in the last report, that ‘‘ the 
absolute temperature of the melting point of a metal 
must be closaly connected with its atomic volume, because 
the former is inversely proportional to the rate at which 
the amplitude of the oscillations of the molecules increases 
with temperature ; and the rate of increase of amplitude 
at any given temperature is obtained by multiplying the 
ordinary thermal coefficient of linear expansion by the 
cube root of the atomic volume.”+ 

Since the last report was presented, many alloys have 
been examined from this point of view, and the results 
are plotted in the curves in the wall diagram, Fig. 16, in 
which tenacities and melting points are co-ordinates. It 
is not for a moment connie that identity of condition 
has been attained in all the specimens examined ; but the 
alloys as cast have all been made as strong as was found 
to possible by carefully working the rods by hand 
under the hammer, and some approach to a standard 
condition has therefore been realised. Nearly all the 
rods were 6 in. long and , in. in diameter. The 
relation between the melting temperature and the 
tenacity appears to be much more definite in worked 
alloys than in the pure metals. This may be because an 
alloyed metal is in a more definite condition than one 
which is nominally pure. The alloy is less radically 
changed by traces of impurity than a metal is. Mat- 
thiessen,t in his classical paper on the electrical conduc- 
tivity of alloys (1860) pointed out that many metals pro- 
bably undergo an alloptric change when another metal is 
added to them; and the addition of the first 5 or 10 
per cent. of one metal to another usually sets up greater 
relative changes in its properties than do subse- 
quent additions. The fact that metals are hardened 
both by alloying and by mechanical ‘“ work” suggests 
that in hammered alloys the metals would be in the most 
suitable condition for showing whether there is, or is not, 
a general connection between melting points and tena- 
cities. Experiment proves that many alloys do fall on 
a curve AB, Fig. 16, with melting point and tenacity 
as co-ordinates; and this strongly supports the view 


* Comptes Rendus, vol. 88, 1879, pages 855 and 1315. 
+ Ibid., e 856 
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tested, and were all found to possess lower tenacities as 
compared with their melting points than alloys of metals 
having different atomic volumes. hen the atomic 
volumes are identical, or nearly so, the alloys appear to 
behave much as pure metals do; but as the identity of 
atomic volume of the constituents is never perfect, the 

cannot all be expected to fall on the curve A C. It 
should also be observed that true compounds of metals, 
which, as_is well known, are mostly very brittle, do not 
fall on either line. Certain aluminium-gold or silver- 
cadmium alloys, or some of the brasses, present such 








examples; but this, as Fessenden has pointed out, is 
seule not because the union of the molecules of the 
compound is not strong, but is owing to the fact that in 
normal-sized test-pieces inability to yield leads to frac- 
ture, if the load is applied with the least divergence from 
uniformity ; although, if the test-pieces could be produced 
as fine threads, they might be expected to possess great 
strength. Thus quartz is weak enough when tested in 
rods, but is strong in the form of oon fibre produced 
by Professor Boys. Steel is of such varied composition 
that it is difficult to say what would be a typical_ steel ; 
but it is interesting to observe that the line A B in Fig. 16 
if produced would pass through a hardened steel having a 
melting point of 1400 deg. Cent. or 2550 deg. Fahr. and a 
tenacity of 90 tons per square inch. 

The foregoing observations are offered tentatively. All 
the members of any one series of alloys do not admit of 
classification in connection with these curves, although 
the exceptions may usually be accounted for as bein 
brittle ‘‘ compounds.” The general results as yet obtain 
appear, however, to be highly suggestive as affording a 
basis for a broad classification of alloys. 

Improvements in the Recording Pyrometer.—In the last 
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report of this Committee a series of three curves were 
given (Proceedings 1895, Plate 39, Fig. 7) which at that 
time marked the latest stage of manipulation then attained. 
In those curves the freezing points of bismuth, of tin, and 
of standard gold containing 1 per cent. of bismuth, were 
successively recorded by a method fully described in that 
report, page 244. The result afforded evidence that great 
de a in recording could readily be obtained ; but the 
method was open to the objection that it involved a large 
angular deflection of the galvanometer mirror, whereby 
its suspending wires were severely strained ; consecutive 
readings, therefore, could not be expected to correspond. 
It thus became a question to combine sensitiveness in the 
indications of the galvanometer, with constancy of its 
zero. This was effected by the use of the following 
device. A galvanometer, specially constructed by Dr. 
Muirhead, was supported on a slate slab let into the wall 
in an underground vaulted chamber at the Mint, in order 
to insure steadiness. The current produced by heatin 
the thermo-junction attached to the galvanometer woul 
deflect its mirror through a large angle, say 50 deg. This 
current from the thermo-junction, however, is never 
allowed to pass unchecked through the galvanometer. It 
is opposed by a current from a large Clark cell, the 
amount of which, by the aid of a specially constructed 
“potentiometer,” could be readily adjusted and accu- 
rately measured, so that only a small portion of the cur- 
rent which would be generated by heating the thermo- 
junction really through the galvanometer. The 
general result is well exemplified in Fig. 17, in which 
the curve A B C D E is a faithful reproduction of the 
pee record obtained for the freezing of tin. 
n this case the thermo-junction was really heated to the 
melting point of tin, 231 deg. Cent. or 448 de . Fahr. ; but 
the galvanometer was deflected only a short distance from 
its zero line X Y, by a portion of the current correspond- 
ing at the point C to 27 deg. Cent. or 49 deg. Fahr. The 
current produced by the remaining 204 deg. Cent. or 399 
eg. Fahr. was neutralised by the current from the Clark 
cell, and was measured by the potentiometer. The 
angular deflection of the mirror may, therefore, be quite 
small, even at the highest temperatures. It must not be 
supposed that the sensitiveness of the galvanometer is 
diminished ; its resistance is not rations but a portion 
of the current from the thermo-junction is balanced. The 
curve shows that in fact the galvanometer is highly sensi- 
tive ; for the distance B C, which represents the surfusion 
of tin, is only 20 deg. Cent. or 36 deg. Fahr. This deli- 
cate method of recording demands special arrangements 
for actuating the sensitised photographic plate which re- 
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ceives the record. ‘The astronomical clock hitherto em- 
ployed was, therefore, replaced by a water clock, consist- 
ing of a float moving upwards between guides, and bearing 
a photographic plate. _The whole was inclosed in a light- 
tight case, provided with a horizontal slit, through which 
the ray of fight from the galvanometer mirror has access 
to the plate. This plan is a convenient one, as it enables 
the chamber, which corresponds with the camera of the 
old recording instrument, to be illuminated without fear 
of “fogging” the plate. The progress of the spot of 
light along the slit can be observed by the operator, who, 
provided he does not obstruct the ray of light from the 
galvanometer, moves about freely in the chamber. In 
this system of recording it is absolutely necessary that he 
should be able to do so, because the electrical balancing 
has to be effected during the operation. 

Comparison of the Thermo-junction with the Air Thermo- 
meter.—The question as to the degree of confidence which 
may be reposed in the numerical values of high tempe- 
ratures is a most important one; and in connection with the 
last report (ENGINEERING, vol. lix., page 743) it was stated 
that the temperatures which had been accepted might be 
some 17 deg. Cent. or 31 deg. Fahr. too low. Since that 
report, however, much work in this direction has been 
done. The determinations made by Professor Carl 
Barus,* who compared the air thermometer with thermo- 
junctions of different metals and alloys, are well known. 
More recently Holborn and Wien+ have instituted a new 
investigation, and they also compared directly the air 
thermometer with the thermo-junction. Their ex- 
periments, which were very elaborate, were conducted 
with great care, and have done much to satisfy phy- 
sicists as to the delicacy and trustworthiness of 
thermo-junctions. Still more recently Heycock and 
Neville, whose work has been so often referred to in 
these reports, have redetermined a series of melting 
points by the aid of the resistance pyrometer, and their 
results give for the melting point of gold 1061.7 deg. Cent. 
or 1943 deg. Fahr., while lem and Wien give 1072 deg. 
Cent. or 1962 deg. Fahr.; and Messrs. Holman, Law- 
rence, and Barr, assuming the temperature for the melt- 
ing of pure gold to be 1072 deg. Cent. or 1962 deg. Fahr., 
tind that of copper to be 1095 deg. Cent. or 2003 deg. Fahr. 
which is 13 i aed Cent. or 23 deg. Fahr. higher than 
Holborn and Wien made it. Other results might be 
quoted as having been obtained severally by Violle, H. 
le Chatelier, Callendar, Erhard, and Schertel, and by 
Barus. Results obtained by a new method of observation 
are also promised by M. Daniel Berthelot,t who in 1895 
communicated to the Académie des Sciences the principle 
of a system of measuring high temperatures, based on the 
change which is produced by heat in the index of refrac- 
tion of gases. 

The general result of recent pyrometric work still leaves 
uncertain a range of some 10 deg. Cent. or 18 deg. Fahr. 
in the melting point of gold, which is to be regretted, 
because this metal affords a highly convenient standard 
of reference. Differences of temperature, however, in the 
neighbourhood of 1100 deg. Cent. or 2000 deg. Fahr. can 
be registered by the improved recording pyrometer with 
less error than one-tenth of a degree Cent. or one-fifth of 
a degree Fahr. It therefore seemed well to employ the 
air thermometer in a series of new determinations of the 
melting point of gold. A number of preliminary ex- 
periments have already been made; and although the 
results cannot be completed in time for insertion in this 
report, it may be well to describe the method which has 
been adopted. A porcelain bulb B, Fig. 18, page 2565, 
having an internal capacity of 360 cubic centimetres or 
22 cubic inches, is made of porcelain glazed externally, 
and is provided with a long tubular stem 8, by which it is 
connected with a suitable apparatus for measuring the 
expansion of the air or gas contained in the bulb. A re- 
entrant tube R, closed at its inner end, affords the means 
of introducing a thermo-junction T into the centre of the 
bulb, though not, of course, directly into the air space of 
the bulb. The thermo-junction is supported by a suitable 
insulating tube. The receptacle consists of a clay cham- 
ber C, divided into two halves, jwhich are held together 
by iron plates and bolts. The heating is effected by 
passing a current from a dynamo through the coils of iron 
wire I [, which are placed inside the clay chamber; and 
in order to insure uniformity of temperature the clay 
chamber is made to revolve on axles A, A. An inner 
shell of iron E is provided in order to render the heating 
regular. The heat is steadily maintained for some time ; 
and the readings of the thermo-junction and of the air 
thermometer are made simultaneously. 

Some uncertainty as to what is the exact melting point 
of any given metal no doubt arises from the varying con- 
ditions under which different experimenters have worked. 
Thus while Heycock and Nevilles find that copper melts 
at a temperature which is 19.8 — Cent. or 35.6 deg. 
Fahr. higher than that at which gold melts, Holborn and 
Wien find a difference of only 10 deg. Cent. or 18 deg. 
Fahr., the divergence being probably due to the presence 
of dissolved oxygen in the copper. Another cause of 
discrepan’ y between the observations of different experi- 
menters arises from the fact that the temperature of a 
freezing mass of metal is not constant from the _be- 
ginning to the end of the solidification. It seldom 
happens, for instance, that the freezing of a metal 
is represented in the cooling curve by an absolutely 
horizontal line; hence it is important to know whether 
the beginning or the end of the freezing has been 





*United States Geological Survey, 1889, Bulletin No. 54. 

+‘*‘ Annales de Chimie et de Physique,” vols. 47, and 
56, 1892 and 1895. ‘‘ Bulletin de la Société d’Encourage- 
ment,” 1896, page 1012. 

t Comptes Rendus, vol. 120, 1895. page 831. 

§ Chemical Society Journal, vol. 67 1895, pages 160 
and 1024. 





noted ; and it is evident that autographic records render 
it possible to state accurately what phase of the melting 
or freezing of a metal or alloy occurs at any particular 
temperature. It is to be ho that, before this Report 
is discussed, it may be possible to tabulate in an appendix 
some comparisons of temperatures as indicated respec- 
tively by an air thermometer and by a thermo-junction. 

Conclusion.—It will be seen that the range covered by 
the work of the Committee during the past two years has 
been largely diversified ; and the evidence which has been 
gathered that there is constant and active molecular move- 
ment in solids can hardly fail to be of importance in all 
industries in which metallic alloys are employed. 

In concluding the report I would offer my warmest 
thanks to Mr. Alfred Stansfield, B.Sc., and Mr. Merrett, 
who so ably assisted me in its preparation. The work 
of Mr. Merrett appears in this series of reports for the 
first time, and he has proved himself to be a_ careful 
experimenter. To Mr. Stansfield the thanks of the Com- 
mittee are specially due, for owing to the many claims 
upon my time I have been obliged to entrust the conduct 
of certain portions of the research entirely to him, and I 
knew that I could do so with confidence. 
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TABLE III.—Freezing Points of Copper-Zine Alloys. 
Figures in brackets indicate small halts in the cooling curves, 








Percentage of Temperatures of Freezing Points. 














Copper. | Zine. | Centigrade. Fahrenheit. 
100.0 00) 1082 1980 
96.2 3.8 | 1075 1967 
94.7 5.3 | 1076 1969 
86.1 13.9 | 1032 1890 
80.1 199 | 1008 1846 
76.3 23.7 | 980 1796 
75.4 | 24.6| 980, (478) 1796, ( 883) 
71.7 28.3 | 958, (900) 1756, (1652) 
70.9 | 29.1 | 952, (896) 1746, (1645) 
68.6 | 31.4] 935, 883, (450) 1715, 1621, ( 842) 
66.4 | 33.6) 918, 893 1684, 1639 
66.2 33.8 | 913, 882 | 1675, 1620 
63.0 | 37.0 | 908 | 1666 
32.6 | 37.4 | 892, (450) 1638, (842) 
59.7 | 40.3} 886 1627 
59.7 40.3 | 894, (463) 1641, (860) 
59.6 | 40.4 | 889, (450) 1632, (842) 
52.1 47.9 | 878, 463 1612, 865 
50.2 49.8 | 880 1616 
48.1 51.9 | 855, 460 1517, 860 
47.4 | 52.6 | 870, (470) 1598, (878) 
47.0 | 53.0 | 852, (462) 1566, (864) 
45.8 | 54.2 | 855, (470) 1571, (878) 
41.2 | 588] 840 1544 
38.5 | 61.5 | 823 1513 
34.6 | 65.4) 816 1501 
32.8 | 67.2] 803 1477 
29.2 | 70.8 | 786, (682), (531), (450)! 1447, (1260), (988), (842) 
27.3 72.7 | 766, 680, (535) 1411, 1256, (995) 
24.3 | 75.7 | 740, 680, 565, 554 | 1864, 1256, 1049, 1029 
24.0 | 76.0| 741, 691, 569, 550 | 1366, 1276, 1056, 1022 
23.2 76°8 | 732, 680, 587, (554)| 1350, 1256. 1089, (1029) 
22.8 | 77.2] 729, 586, (555) 1344, 1087, (1031), 
20.9 | 79.1 | 712, (683), 590, (477)) 1314, (1261), 1094, (891) 
20.0 | 80-0 | 705, 590 1301, 1094 
19.1 80.9 | 695, 590 1283, 1094 
17.9 82.1 680, 591 1256, 1096 
16.6 | 83.4 666, 588, (470) 1231, 1090, (878) 
15.0 | 85.0| 657, 596 1212, 1105 
14.3 | 85.7 | 683, 590, (440) 1171, 1094, (824) 
12.2 | 87.8] 609, 419 1128, 1087, 786 
12.1 87.9 | 592, 419 1098, 786 
11.1 88.9 | 588, & 420 1090, 1081, 788 
10.9 | 89.1 | 583, 570, 420 1081, 1058, 788 
10.6 | 89.4 | 579, 419 1074, 786 
7.9 | 921] 547, 418 1017, 784 
7.2 92.8 | 537, 420 999, 788 
3.6 | 96.4 | (465), 419 (869), 786 
1.9 | 98.1 | (425), 419 (7#7), 786 
1.8 98.2 | 420 788 
0.0 |100.0| 419 786 











LAUNCHES AND TRIAL TRIPS. 

Tuk Belgian Royal Mail steamer Leopoldville, built by 
Sir Raylton Dixon and Co., Middlesbrough to the order 
of Messrs. Elder, Dempster, and Co., of Liverpool, for 
the Compagnie Belge Maritime du Congo, of Antwerp, 
proceeded to sea on January 30 for her official trial 
trip. Her dimensions are: Length, 364 ft.; breadth, 
44 ft.; depth, 26 ft. The Leopoldville is specially 
arranged for the comfort of ngers in a very 
hot climate. Her decks are all of teak, and a 
and bridge of over 250 ft. in length and 8 ft. high 
is devoted entirely to cabin accommodation. There 
are also three large houses above this for the first-class 
dining saloon, first-class smoking room, second-class 
smoking-room, and cabin entrance. The first-class dining 
saloon is arranged to accommodate over 100 passengers. 
Her engines, of 2000 horse-power, have been made by 
Messrs. Thomas Richardson and Sons, Limited, of Hartle- 
pool, and her boilers are fitted with Howden’s patent 
draught. The trial in every way proved satisfactory. 





The trial trip of the s.s. Italia, built by the Elsinore 
Iron Ship Building and Engineering Company, Elsinore, 
Denmark, to the order of the Steam Navigation Company 
“Svenska Lloyd,” of Gothenburg, took place on the 
30th ult. in the Sound, and was considered very satisfac- 
tory. The vessel is built of steel to the highest class at 
British Lloyd’s, and her dimensions are 234 ft. in — 
by 33 ft. 9 in. beam, by 16 ft. 84 in. depth of hold. e 





engines are of the triple-expansion type, with feed heater 
| of Lundkvist’s system. 


During the trial trip the engines 


indicated up to 1300 horse-power, and the speed was 


12} knots. 





The Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, launched on the 2nd inst. a steel screw 
steamer named Bittern, built to the order of the Cork 
Steamship Company, Limited, of Cork—the seventh added 
tothe fleet from the same yard. The vessel is of the follow- 
ing dimensions: Length over all, 229 ft.; breadth, 32 ft.; 
depth in hold, 15 ft. 8in. Her engines, constructed at 
the builders’ Lilybank Engine Works, are triple-expan- 
sion, having cylinders 19 in., 30 in., and 50 in. in diameter 
respectively, with a piston stroke of 33 in. Steam is 
supplied by one large steel boiler at a pressure of 160 lb. 
per square inch. 





The Angler, a 30-knot torpedo-boat destroyer, built to 
the order of the Admiralty, was launched from the yard 
of Messrs. John I. Thornycroft and Co. on the 2nd inst. 
This is the fifth vessel of this type recently launched 
from the Chiswick yard. 





Messrs. John Fullerton and Co., Paisley, launched on 
the 3rd inst. a steel screw steamer for Messrs. R. and W. 
Paul, Limited, Ipswich, for their towing trade to and from 


that port. Compound engines are to be supplied by 
Messrs. Rossand Duncan, Govan. The steamer is named 
the Spray. 





The new steam tug Rover, for the Glasgow and Greenock 
Shipping Company, was launched on the 3rd inst. by 
Messrs. Eltringham and Co., South Shields. Dimen- 
sions: Length, 110 ft.; breadth, 22 ft.; depth, 10 ft. 
Messrs. Hepple and Co., South Shields, will supply 
surface-condensing engines. 





The Anping, a passenger and cargo screw steamer, 
construc by Messrs. Wigham Richardson and Co., 
Newcastle, to the order of the Osaka Shosen Kabushiki 
Kaisha, of Osaka, Japan, went for a successful trial off 
the coast on the 3rd inst. The vessel, which has already 
been described in our columns, is 261 ft. in length by 35 ft. 
beam by 23 ft. in depth, and is rigged as a two-masted 
fore-and-aft schooner. The propelling machinery consists 
of a set of triple-expansion engines, which, with their 
boilers, have m construc by Messrs. Wigham 
Richardson and Co., and on the trial trip worked with- 
out the slightest hitch, driving the vessel at a mean speed 
of over 11 knots, the vessel being fully loaded. 





On Friday, February 5, the s.s. Orotava, built by 
Messrs. William Dobson and Co., Limited, of Ww 
Walker, left the Tyne for London. The vessel has been 
constructed to order of the Mersey Steamship Company, 
Limited, for their Madeira and Canary Islands service 
from London. She is specially designed for the nger 
and fruit-carrying trade, and has spacious and luxurious 
accommodation for 45 first-class ngers. The vessel 
is fitted throughout with electric light. The dimensions 
are 242 ft. length, 35 ft. breadth, and 27 ft. depth. Sheis 
flush decked, with saloon and passenger accommodation 
amidships, the crew being quartered aft. The propel- 
ling machinery, constructed by Messrs. J. Dickinson and 
Sons, Limited, of Sunderland, worked perfectly through- 
out, the vessel attaining a speed of 13 knots. The engines 
have cylinders 194 in., 32} in., and 54 in. in diameter by 
39 in. stroke, and the boiler is fitted with forced draught 
arrangement. The trial proved satisfactory in every way. 
The vessel and machinery throughout have been con- 
structed to the specifications and under the supervision of 
Messrs. William Esplen and Son, consulting engineers 
and naval architects, of Liverpool and London. 


Messrs. C. 8. Swan and Hunter, Limited, of Wallsend, 
launched on the 5th inst. the steel steamer Sorata, built 
for the Pacific Steam Navigation Company, of Liverpool, 
and a duplicate of the Corcovado recently delivered from 
the same yard. Her dimensions are 405 ft. in length by 
47 ft. 3 in. beam by 32 ft. 9in. depth. The vessel has 
been designed for the company’s cargo trade between 
Liverpool and the west coast of South America. She has 
a cargo capacity of about 6700 tons deadweight. She has 
seven water-tight bulkheads, and a cellular double bottom 
all fore and aft, divided longitudinally into 10 compart- 
ments. The machinery for the Sorata has been con- 
structed by the Wallsend rr tag and Engineering Com- 
pany, Limited, and has cylinders 24 in., 40 in., and 66 in. 
in diameter by 51 in. stroke, and three large boilers 
arranged for a working pressure of 1901b. per square inch, 


Messrs. Blackwood and Gordon, Port Glasgow, 
launched on the 6th inst. a steel screw steamer for service 
in the cross-channel trade between Ireland and England. 
This steamer has been built to the order of the City of 
Dublin Steam Packet Company, of Dublin, for their 
Dublin and Live 1 trade, and is a sister ship to the 
steamers Louth, Wicklow, and Carlow, also constructed 
by Messrs. Blackwood and Gordon for the same owners. 
On leaving the ways the vessel was named Kerry. 
Her dimensions are: Length, 260 ft.; breadth, 34 ft.; 
depth, 16 ft. 9in., with long p, bridge, and forecastle, 
and short wells filled in, oa bees a tonnage of 1270 
tons gross register. Engines of the triple-expansion type, 
with bronze propeller and large boilers working up to 
fully 3000 horse-power, will be fitted. 


The steamer Takao, built by Messrs. Wigham Richard- 
son and Co., Newcastle, to the order of the Osaka Shosen 
Kabushiki Kaisha, had a very successful trial trip off the 
Tyne on the 8th inst. The Takao is a sister ship to the 
Anping, also built by Messrs. Wigham Richardson and 
Co. for the same owners, and a description of which has 
already appeared in these columns, 
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INDUSTRIAL NOTES. 


No. 2 of ‘The Amalgamated Engineers’ Monthly 
Journal” intimates that the enterprise is already a 
great success, both in the matter of circulation and 
general interest. The journal does notin the least curtail 
the amount of space devoted to purely society matters, 
while on questions of a general character the selection of 
topics is governed by prudence and taste. The total 
number of members is now 87,506, of whom 7102 were 
on the funds. Of these 1885 were on donation benefit, 
2255 on the sick list, and 2962 in receipt of superanua- 
tion allowance. The total cost of these benefits was 
12987. 10s., or 10d. per member, per week, leaving a good 
— for a surplus of income over the aggregate ex- 
penditure. The general returns as to the state of 
trade are of an encouraging character; the only com- 
plaint made is not of trade, but of the comparatively 
small increase of members during the month, which is, 
after all, at the rate of 600 new members a year. 
Activity in this respect is urged, as the desire is to 
attain to 100,000 members at an early date. There 
was a substantial decrease in the number of unemployed 
members, but an increase of 210 on the sick list, and 
of 20 on the superannuation list. The proposed levy 
for the contingent fund of 6d. per member was 
carried by a large majority, only 302 against it. 
Another sixpenny levy is being charged for the 
emergency fund, as several strikes are on, and other 
districts are seeking better conditions for labour. The 
advance of wages movement appears to be going on; 
at Pembroke Dock Railway shops there has been an 
increase in wages of from Is. to 2s. per week, at 
Accrington of 2s., and other advances at Stockport, 
Birmingham, Loughborough, Newport, Plymouth, 
Ashton, and Kilmarnock, at all places except the last 
without any stoppage of work. At Blyth the smiths 
have had an advance, and negotiations have been 
almost completed for an advance at Thornycroft’s, and 
at Erith. The one point upon which the members are 
congratulated is the successful termination of the 
movement for an eight-hours day in the London dis- 
trict. It appears that there has been a general con- 
cession as regards ship repairers, and recently those 
engaged on new work have been included in the 
arrangement. Some divergencies have cropped up in 
connection with Messrs. Armstrong’s firm at New- 
castle, mainly as regards ‘‘ outworking conditions.” 





The report of the Ironfounders for February is even 
better than expected, though the decrease in the 
number on the funds is but small. The total number 
on the funds was 1848, a decrease of 41. Of the 
total 525 were on donation, decrease 7; 467 on the 
sick list, increase 19; on superannuation allowance, 
761, decrease 4; on the trade fund and travelling, 84, 
decrease 36 ; on dispute, 11, decrease 13. There was, 
therefore, a decrease under every head except illness, 
an increase of which is not unusual at this time of the 
year. The exception, on the other hand, is that there 
was a reduction in the number of unemployed in each 
class, and from all benefits. The total number of 
members was 16,266, an increase of over 1000 in a 
year. The total cost of all benefits was under 9d. per 
member per week, which has resulted in a gain in the 
funds of 1483/. 17s. in the month. The table as 
regards the state of trade is really very encouraging ; 
only in one place, employing 28 members, was trade 
said to be bad, and that was Doncaster, but only two 
were out of work, and one of these was out of benefit. 
In all the other places, 121 in number, employing 
16,237, trade was very good to dull, a return which 
was better than that of last month. Last month one 
place, employing 328 members, was in the return as 
discharging ; that is now deleted, not one place being 
in that category. The wages movement seems to be 
quietly but steadily advancing. At Barrow, Manches- 
ter, and Salford the second advance of 1s. per week 
has been given, as per agreement last autumn. At 
Birkenh and Liverpool the 53 hours per week has 
been in operation ; at Hull the men are moving for a 
second advance. The extra dispute benefit has now 
definitely been fixed to cease at the end of this month. 
No further intimation is given of other disputes as 
pending in connection with the wages advance move- 
ment; but there is an incipient dispute at Burnley, 
in connection with the Plate and Machine Moulders, 
into which the Ironfounders have been to some extent 
drawn. But the strike is not connected with the Iron- 
founders’ Society, and the facts are given so that 
there shall be no mistake as to the position of the 
members. This. has been done because apparently 
there is some desire to connect the two unions in the 
dispute, in such a way as to cause a stoppage of men 
not concerned in the matter, except remotely and 
indirectly. 





The condition of the engineering trades throughout 
Lancashire is well maintained as regards activity, for 
the weight of work onhand is very great. But affairs 
in India have had the effect of slackening off orders 
to some extent, and deliveries have been suspended. 
These adverse influences mainly affect machinists, and 








some of the stationary engine builders largely concerned 
in the Indian trade. The famine and the plague affect 
not only the vast populations of India, but all the in- 
dustrial and commercial enterprise between that coun- 
try and this. Machine tool makers are all exceedingly 
busy, and locomotive builders have ample work on 
hand, while all the general branches are in full activity. 
In all the engineers’ branches in the Manchester and 
Salford district, and also the outlying districts, trade 
is represented as being good or moderate with one ex- 
ception, in which branch 21 are on donation. But, of 
course, this was as regards the very worst month in 
the year. In the adjacent branch there was not a 
single member out of work. At Oldham also one 
branch represents trade as bad, with 11 members on 
the funds ; on the other hand, the branch adjoining it 
had not a single member unemployed. At Wigan all 
are employed, but at Widnes two were out of work. 
At Bolton five branches report trade as good, two as 
moderate. At Blackburn trade is represented as 
moderate. The ironfounders report trade to be good 
generally in all the Lancashire districts, and in many 
of them as very good. The wages movement appears 
to be going on favourably for the men generally, 
although disputes are pending in a few districts, while 
in one or two branches settlements have been effected 
on reasonable terms. The iron trade has been some- 
what affected by what is termed ‘bear operations ” 
in warrants, which have tended to check buying on 
the part of consumers. 


In the Wolverhampton district, and generally in 
South Staffordshire, business is brisk in the iron and 
steel trades, and in all the heavier hardware industries. 
Makers of marked iron experience a gy demand, 
with a good supply of orders on the books, at the full 
recent rates. Merchant iron is, perhaps, sold a little 
below the highest quoted rates. Vickaa ed bars are in 

ood demand, and not only are full rates maintained, 

ut some business is done at a premium. The home 
demand for finished iron is large, and exporting houses 
are pressing for large supplies of sheets, galvanised 
iron, and railway material for early delivery. Speci- 
fications for the completion of orders are furnished at 
a good rate, but repeat orders command an advance. 
Tube iron is in urgent demand, with the result that 
rates have advanced. Steelmakers are much pressed, 
and are working extra time in order to meet the de- 
mands. Altogether the state of trade is good as re- 
gards crude and finished material of nearly all kinds, 
nor are there any indications of a falling off in any 
department. In the engineering branches there is not a 
single member unemployed in either of the union lodges, 
nor 1s there an ireatouniler out of work. In most of 
the hardware trades there is the same activity, and in 
many cases overtime is being worked to keep pace 
with the orders pressing for execution. There are no 
serious labour disputes pending, nor are any threatened 
at the present time, so that the outlook is very en- 
couraging. 





In the Birmingham district trade generally is re- 
— as very encouraging, but with no special new 
eatures to record. The rates of crude and finished 
iron remain firm on the whole, and there is an active 
demand in most cases. In the engineering branches of 
industry there are only six members unemployed in 
the whole of the six union branches or lodges in the dis- 
trict, trade being reported to be good in all cases. In 
the ironfounders only four were on donation out of 240 
members. In the general run of the hardware and 
other metal trades there is a similar report—trade good, 
unemployed members of the unions being very few. 
In many cases the pressure of work is so great that 
large numbers work overtime to keep pace with the de- 
mands for early deliveries. There is a general absence 
of labour disputes, none of a serious character pending, 
and no signs of any in the near future. Altogether the 
outlook is good, and the prospects seem brighter than 
ever. 





The spindle and fly makers’ dispute, which had been 
going on for 11 weeks, and affected the employers and 
workmen in Manchester, Oldham, Bolton, Bury, and 
other Lancashire towns, was settled at the close of last 
week, and the men resumed work on Monday last. 
The dispute arose over the wages of apprentices upon 
the completion of their time, and as regards differential 
rates for improvers. The settlement effected is more 
or less of a compromise, but it gives to the apprentices 
on completion of their term a minimum wage of 24s, 
per week, rising to a maximum of 32s. per week, 
within two years of the completion of apprenticeship. 
Differential rates and all percentages are abolished by 
the terms of the agreement. The result was arrived 
at by a conference representing both parties, held in 
Manchester on the 12th instant, the proceedings being 
friendly on both sides. 





The last of the disputes in connection with the 
Belfast and Clyde shipbuilding industry has come to 
an end by the settlement effected last week between 
the shipbuilders and the ship carpenters and joiners. 





The men demanded an advance of 4d. per hour ; the 
employers offered as a compromise fd. per hour. The 
matter was submitted toa ballot, when the votes were 
for accepting the employers’ terms 1096, for a refusal 
483. The advance is therefore accepted, and comes 
into force on April 1, to continue for a space of six 
months. 





The dispute as to labourers’ wages on the north-east 
coast is still in a rather critical condition. The men 
demanded an advance of 10 per cent. in time rates, 
and proportional in piece rates. The employers offered 
5 per cent. advance and 24 per cent. respectively, 
according to scale of pay. At the conference held in 
Newcastle to consider the question, the men’s repre- 
sentatives complained of their treatment by the em- 
ployers, and a resolution was passed to the effect that 
if better terms were not forthcoming the men would 
cease work. Altogether about 13,000 men are affected, 
so that a cessation of work would be a serious matter, 
not only as regards those affected, but the large mass 
of other workers who would become involved if a 
strike were to take place. The notices have been ex- 
tended till next Tuesday, and another ballot is to be 
taken, as there was a misunderstanding at the date of 
the last about the hammermen’s wages. 





The London Trades Council is showing some alarm 
at the recent decisions in trade union cases, and the 
last delegate meeting passed a resolution urging the 
Parliamentary Committee to take up and test all the 
remaining points in the cases now pending. The 
wonder is that none of the leaders, the present leaders, 
took note of the flaw in the legal proceedings when the 
case of the Kentish Town men was before the courts 
in the first instance. The law is perfectly clear as to 
no trade union being a defendant in an action at law, as 
such. But the case was allowed to go on without the 
point being raised, and then came the appeal, in which 
the decision was shown to be wrong, but it was a 
wrong without a remedy. The union was condemned 
to pay, and did pay, and the appeal, while in its favour, 
did not require that the money should be refunded. 
It is the oddest case that ever before the courts. 
Another matter to be pressed to the front is the new 
Truck Act, the delegates resolving to support the Bill 
for its amendment in the present session. 





As regards the new Truck Act, the London and 
North-Western Railway Company have, by order of 
the locomotive superintendent, abolished fines in the 
locomotive department. All offences hitherto the sub- 
ject of fines are to be treated in some other way, first 
of all by a reprimand, and then by some severer mea- 
sure if the offence is repeated. It is rather curious 
that this abolition of fines should be promulgated at 
the very time when the provisions of the Truck Act 
came into force. The superintendent appeals to the 
men to do their duty faithfully, so that no injury shall 
arise to the travelling public, both in their own 
interests and that of the company. The men are put 
upon their honour, and it is to be hoped that they will 
give no cause to regret the abolition of fines in all 
respects, 





The Hamburg strike really terminated as the vote 
of the strikers intimated that it would, but the end 
was accompanied by some serious rioting, so much so 
that the police had to use their weapons to quell the 
disturbance. Several were injured, three severely ; 
and many arrests were made, The attack was made 
upon the non-union labourers as they left the docks, 
many of them being very badly maltreated. 





The dispute at the Penrhyn quarries remains in 
about the same condition. The quarries were open 
last week for any of the men who liked to apply 
for employment, but none applied. There were some 
rumours of a possible reference of the dispute to arbi- 
tration, but there seems to have been little or no foun- 
dation for the rumours. Meanwhile public subscrip- 
tions have continued to pour in, and the unions have 
been, and still are, voting supplies. 





The Conference of Government Workers was at- 
tended by delegates from 35 unions, representing all the 
chief centres where large Government establishments 
are situate, including the Royal dockyards, arsenals, 
small arms factories, and other Government works 
and manufactories. The letter of Mr. Goschen, though 
it did not hold out any prospect of further concessions, 
was not in the nature of a refusal to consider any 
claims which might be put forward where real griev- 
ances exist. The conference, in its resolutions, de- 
manded the abolition of the distinction - between 
establishment men and hired labour. But this has two 
sides to it: either the establishment men must forego 
all the advantages which they enjoy as permanent 
men, with prospects after years of service, or the 
hired men must be put upon the same footing. It is 
too much to expect the former to give up their privi- 
leges; on the other hand, the concession to the hired 
labourers would cost a good deal. - As to the question 
of a minimum wage, the men have put forward amore 
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modest demand than their advocates have been in the 
habit of doing. The latter have urged 30s. per week 
as a living wage ; the conference adopted 26s. per week 
as the minimum. The delegates also demanded a 
48-hour week. They further demanded old age pen- 
sions at the age of 60, and better conditions of fe 
for mail-cart drivers, ship-riggers, military uniform 
tailors, and others employed by the State. 





A deputation representing the United Government 
Workers’ Federation waited upon a number of members 
of Parliament at the House of Commons on Monday to 
lay before them grievances regarding their employ- 
ment, with a view to raising discussion when the votes 
involving these matters come before Parliament. Sir 
Charles Dilke, M.P., occupied the chair. The deputa- 
tion, about 20 in number, represented practically all 
the associations of Government employés except those 
engaged at Woolwich. Several speakers advocated 
increased wages, a minimum wage, provision for 
widows and orphans, the abolition of classification, the 
abolition of contracting and sub-contracting, the grant- 
ing of civil rights to public servants, and the re- 
arrangement of hours of attendance, and complained 
of reductions in pay to provide for pensions, and the 
slow rate of promotion. Sir Charles Dilke, in reply, 
said that the Committee on the Fair Wages Resolution 
had been reappointed, and if any cases as to improper 
conditions under the contracting system were fie 
warded to him, he would bring them before the Com- 
mittee. He had no doubt that some of the points 
brought forward would be better dealt with in the 
House of Commons in consequence of what the deputa- 
tion had said that night. 

The strike of the shipping labourers at Cardiff and 
Barry, by which some 2000 men were thrown idle, was 
settled last week at a conference between the em- 
ployers and the men’s representatives. The terms 
arrived at were not made public, but the men accepted 
them, and agreed to return to work. 


Arrangements are being completed for an interna- 
tional congress of dock, riverside, and ship workers, 
to take place on the 23rd instant. The subjects to be 
discussed include undermanning, employment of 
foreigners, loss of life at sea, rating of sailors and 
tiremen, and other matters. 





Notices have been posted at the Ruabon Collieries 








stating that the pits of the Wynnstay Colliery Com- 
pany will be closed on the 20th instant, thus throwing | 
idle some 1300 men. Notwithstanding the genera 
activity in trade, the coal industry does not appear to 
be flourishing. 

The Durham miners have resolved to fight the Mines 
Kight Hours Bill, though they have joined the 
National Federation. It seems that the northern 
men are very firm upon the question of Parliamentary 
nterference with the hours of adult labour, in spite of 
all influence to the contrary. We shall have more of 
this in the debate on the Bill. 


The reports of the American and Canadian Council 
of the Amalgamated Society of Engineers state that 
the returns indicate a continuance of depression in 
trade. As many as 241 members were on donation 
benefit, 60 on the sick list, and 85 on superannuation 
allowance. The Australasian Council reports a slight 
decrease in the number out of work, but only to the 
extent of six members. On the whole, the engineering 
trades do not thrive well in Australia, and have not 
for some time. But the settlement of the dispute 
with the marine engineers has removed one cause of the 
bad state of affairs. No serious dispute seems to 
exist either in America, Canada, or Australasia, but 
activity in the several branches of industry is at best 
but small. Unskilled labour is abundant, and possibly 
efforts to get inte the skilled trades are great. 





THE PREVENTION OF VIBRATIONS OF 
STEAMSHIPS. 
By Joun H. Macatprne. 

To every one who has seriously thought on the subject 
of the prevention of vibrations of steamships, it must 
surely appear that the most satisfactory method of pro- 
cedure is to provide an engine which has ssenetieally a 
running balance, and thus remove all cause of disturbance. 

To attack the problem solely through the ship and the 
disposition of machinery in it, contains many elements of 
difficulty, and there are too many conditions to fulfil to 
make it easy to ascertain beforehand what the result 
would be. Indeed, in many ships the required conditions 
vary very largely at different times, with the s of the 
engines and with changes in the disposition of the loading. 
And while it might be possible to meet these conditions so 
as to prevent one kind of vibration from becoming unduly 
prominent, how are we to proceed when we have to deal 
simultaneously with different periodic forces and various 
modes of vibration of the ship? 

I do not mean to unply that experiments with models, 








and observations on board ship, to ascertain the. precise 
action of the ship, are not of the very highest value. The! 


latter especially I look on as indispensable to the full 
solution of the problem. 

The main object of this paper is to show how, by mecha- 
nical means, the vertical transverse vibrations of the periods 
higher than the first may be almost entirely prevented. 
But the application of the remarks made to horizontal 
and torsional vibrations will be apparent. When the paper 
on “The Vibrations of Steamships,”* contributed to En- 
GINEERING by Mr. H. C. Flood and myself, was written, 
it seemed premature to discuss any mechanical means for 
the prevention of the higher vibrations. We strongly 
suspected that the importance of these vibrations, in 
larger steamships especially, had been overlooked, and 
the paper was written to call attention to their cause 
and nature. As we had no means of ascertaining the 
accuracy of our opinion, we merely referred to the possi- 
bility of such a mode of dealing with them. The dis- 
cussion of the vibration problem at the Spring meeting of 
the Institution of Naval Architects in 1895 seems to 
afford conclusive proof that these vibrations have to be 
reckoned with. Indeed, the whole question has been 
growing rapidly in importance in the last few years, 
owing to the increased power and speed both in ships of 
war and merchant ships, and the problem must be solved 
before much further progress can be made. 

The vertical transverse vibrations of the first period 
have already been successfully dealt with by means of 
“‘bobweights ” or revolving weights on the shaft. Each 
of these weights applies a simple harmonic force (to use 
a convenient abbreviation) of the first period, due to its 
inertia, the required intensity of the force and the time 
of maximum being determined by well-known methods. 

I will show in a paper immediately following this in 
ENGINEERING, how the inertia forces produced by the 
moving masses of an engine when running may be readily 
analysed into simple harmonic forces of various periods. 
It will be shown that, when the shaft is turning uniformly, 
the forces arising from the inertia of the parts more im- 
mediately attached to the crankpin, are of the first, 
second, fourth, sixth, &c., periods; that is, the various 
forces pass through a complete cycle of changes in one re- 
volution, one-half, one-fourth, one-sixth, &c., of a revolu- 
tion of the shaft. Also that all odd period forces higher 
than the first are entirely absent. In treating the vibra- 
tions of a perfectly elastic structure such as we may 
consider a ship to be, the forces of each period causing 
vibration may be treated separately, as if forces of that 
period alone were present. 

Now, as we can balance the inertia forces of the first 
“seo by applying one or more simple harmonic inertia 

orces of the first period, and in this way alone, so we 
must similarly apply inertia forces of the second period if 
we wish to balance that of the second period produced 
by the engine ; and each period can be treated in the 
same way. As the forces of the different periods will 
usually differ largely in maximum intensity and the time 
of occurrence of the maximum, the practical problem 
before us is to find a sufficiently simple mechanical com- 
bination which will produce inertia forces of the various 
periods we have to deal with, and such that we can 
properly adjust the intensity and time of maximum for 
each period separately. 

Several methods of producing the required periodic 
forces readily occur. They are: 

1. The use of revolving weights driven at the required 
speeds by means of gear wheels. 

2. Bobweights in which the ratio of the length of the 
connecting-rod to the stroke of the weight is properly 
determined. 

3. Weights made to move in the required manner by 
other linkages than the simple connecting-rod and crank 
or eccentric. 

4. Weights to which the required movement is given by 
means of cams on the shaft. 

The first is not likely to be adopted, as trains of gear 
wheels have naturally found little favour on board ship. 
Such an arrangement would give as powerful horizontal 
as vertical forces, and as there are no horizontal forces of 
higher period than the first produced by a vertical engine, 
these forces would be unbalanced, and might produce very 
sensible horizontal transverse vibrations, though no very 
objectionable effect of this nature seems to present itself 
when revolving weights are used to prevent vibrations of 
the first period. This may in some cases be due to a more 
rapid absorption of energy of horizontal than of vertical 
transverse vibrations. f, to obviate these horizontal 
forces, the gear wheels were each made to drive a bob- 
weight, the complication would become very considerable. 

There are also objections to the second method of com- 
pensation. When this method has been proposed to com- 
pensate for the fitst atid second periods, 1t does not seem 
to have been noticed that the use of one bobweight at 
each end of the engine would be insufficient. As will be 
showni in the succeeding paper, for such a vibrating 
weight the maximum intensity of the forces of all periods 
would occur when the weight was in the highest and 
lowest positions, that is, all would occur at one time, 
whereas, to produce the necessary compensation, the forces 
of the different periods must, in most cases, come to a 
maximum at different times. Such an effect could only 
be produced by the use of at least two bobweights at 
each point where compensating forces were being applied. 
But there is a stronger objection than this ; for if revolvin 
weights are used to compensate for the first period, a much 
larger vertical movement can be given them than can be 
conveniently given to bobweights, and thus the weights 
are greatly reduced from those required when bobweights 
of Bator stroke are adopted. The forces of the higher 
periods being almost always relatively feeble, compared 
with those of the first period, can be dealt with separately 
by means of comparatively small weights. 





* See ENGINEERING, vol. lviii., page 53, 








_The third method seems to be freer from objection than 
either of the other two, and at the same time it is suffi- 
ciently simple. I shall treat two simple arrangements 
further on by which a solution for the second and fourth 
period can be obtained. 

But it seems to me that by far the simplest and most 
mechanical solution is obtained by the use of cams to pro- 
duce the movement of the weights. In this case the 
objections which hold to many applications of cams have 
no weight. The various arrangements of cams and link- 
ages described below have been patented by the writer. 

F. rig. 1 shows one of the many arrangements that might 
be adopted. S is a section of the engine shaft to which a 
properly cut cam C is firmly keyed. On this cam rides a 
wheel A carried by an arm B D, the arm being centred at 
B, and having attached to it a weight W. When the 
shaft revolves the wheel A, and consequently the arm and 























weight, are vibrated about the centre B, and if the arm 
remains always nearly horizontal, the principal effect will 
be to produce vertical inertia forces. As the cam can be 
cut to produce any desired periodic movement of. the 
weight, the whole character of these inertia forces is at 
our disposal. By a simple mechanical device the cam can 
be cut in the lathe accurately and readily to the required 
shape. Mend ; 
In almost all cases when the engine is running at con- 
siderable speed the maximum inertia force of the weight 
W will exceed its gravity, and a simple device must be 
added to regulate its movement. P 

Fig. 2 shows another arrangement which could very 
conveniently be used when the stroke of the weight is 
considerable. Two cams of exactly the same shape are 
rigidly connected and keyed to the shaft. These, when 
the shaft revolves, give the frame F, which slides in the 
guides G, a vertical vibratory movement, the one cam 
pushing the frame up and the other pulling it down. If 
the frame is not of itself heavy enough, additional weights 
W may be added as shown, or the frame may be made to 
vibrate an arm which carries the required additional 
weight and gives it a longer stroke than that of the frame, 
and thus a proportionately smaller addition will suffice, 
or the arm may carry a counterpoise if the frame cannot 
be made light enough. To take up the almost infini- 
tesimal slack between the wheels A and the cams, all that 
is necessary is to make the attachment of one of the wheels 
to the frame very slightly elastic. It must, of course, be 
so stiff that the natural period of vibration of the frame 
due to this attachment is considerably shorter than the 
shortest period of vibration given to the frame by the 
cams when the engine is running full speed, otherwise 
the amount of movement of the frame would vary con- 
siderably at different speeds of the engine. 

In all cases the cams will take up but small fore and 
aft space in the engine-room. The positions in which it 
is desirable to place them will depend partly on the kind 
of engine employed, and partly on the distance between 
the nodes in the ship (when the engine is running full 
speed) for the highest period vibration being dealt with 
by the cams. If, for instance, the cams are cut for the 
second and fourth period, and if it is known from previous 
experience that the distance between the nodes for the 
fourth period vibration will never be less than three to 
four times the length of the engine-room, it would almost 
certainly leave the compensation nearly perfect if the 
after cams or other compensators were placed near the 
after engine-room bulkhead, while the engine was pl 
near the forward bulkhead. The distance which in prac- 
tice would be allowable is one which would have to be 
settled by experience, and by o ations such as have 
been well begun by Mr. Schlick ; and for which models like 
those of Mr. Mallock will serve admirably, if it is proved 
that the nodes for the model are in nearly the correspond- 
ing positions to those of the ship when afloat, and thus 
constrained by the action of the water. The question is 
one of importance, as in very many cases it would allow 
the compensation to be made by a — compensator 
placed near the after engine-room bulkhead, and thus 
more out of the way than if two had to be placed imme- 
diately fore and aft of the engine. { 

If a single compensator is to be employed it must, of 
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course, be so placed that the moments of the inertia forces 
due to the engine taken about this point are zero for all 

sitions of the crank, or very approximately so. It will 
»e indicated in the paper on the analysisof the inertia 
forces, how a four-crank engine may be so arranged that 
the moments for two periods, say the second and fourth, 
will be zero about a single point on the centre line of the 
shaft, while the arrangement is also such as will give no 
considerable vibration for, say, the sixth period. In such 
a case, the first period being treated by revolving weights, 
only one compensator is required for the second and fourth 
periods. The engine will then be balanced for vertical 
transverse vibrations of every period which presents itself 
up to and including tle sixth. Of course, the compensa- 
tion need not stop here, but there must be few cases in 
which it would be necessary to deal with still higher 
periods. 

The application to any engine whatever is very easy, 
but at present we will only look at the application to the 
three-crank engine, and we will suppose a case in which 
we are safe in placing the compensator well aft of the 
engine. Suppose the cylinders equally spaced in the 


order high-pressure, intermediate, low-pressure, beginning 
at the forward end, and call the distance between consecu- 
Also suppose the distance from the 


tive cylinders unity. 


applied at the point A would have to come to its maxi- 
mum intensity upwards, that maximum being 


a 


wr 4 
7 * Bo 
weight was equal to the crank radius, the mass of this 
7 
12 
moving masses reduced to the crankpin. : 

The ratios of moving weights for the three cylinders 
found above, are somewhat greater than those which 
usually occur in practice. But they can be brought to 
those given by light counterbalances on the high-pressure 


weight would only have to be of the high - pressure 


the cranks, a revolving weight may be placed forward of 
the engine, and the mass of the forward and aft revolving 
weights determined in the usual fashion. I have spoken 
as if the revolving weight for the first period and the com- 
pensator for the second and fourth periods were both to 
be placed at the point A, but of course the calculation 
can as easily be made to place them a little apart. 

Tet us now come to the second period forces, and sup- 
































high-pressure cylinder centre to the point on the shaft 
(which will be referred to as the point A) at which it is 
convenient to place the compensator = 5. For simplicity, 
leaving out of account all moving masses except those 
more directly attached to the crankpin, we have to calcu- 
late what the ratio of the masses for the three cylinders 
must be in order that the forces of the second and fourth 
yeriod may always have zero moment about the point A. 
Pet 6 be the angle by which the high-pressure crank has 
passed top stroke position, and make the angles between 
the cranks 120 deg., so that the intermediate has passed 
top stroke by an angle (@ + 120 deg.), and the low-pres- 
sure by (09 — 120 deg.). Let w be the angular velocity of 
the crank in radians per second, supposed uniform ; and 
let r be the crank radius in feet. 

We shall start with the first period. Take the high- 
ressure moving mass, which produces vertical inertia 
orces of the first period, as unit mass, and those for the 
intermediate and low-pressure cylinders as M, and M,. 
The moment produced by the vertical inertia forces from 

all three masses, about the point A evidently is— 


wr 
g 
Discarding the common factor and equating this to 

zero, we get 

(5 - 2M, —1.5M,) cos@ - \/3 (2My — 1.5 M,)sin# = 0. 


In order that this may always be zero we have the two 
conditions, 


{Seo + 4M, cos (8 + 120°) + 3 M; cos (6 - 120) 


5 — 2M, —1.5M;=0 
2M, —- 1.5M;=0 
Whence 


tpn) = > 
7 = 3= 3° 


The intensity of the upward force is 


a 2 - 6 + M, cos (@ + 120°) + My cos (@ — 120} 


{ 


2 - rm p 3 /3 
Pads | (ee i Do DUNG 
“> {( § g)emsa + (3 +) 2 sino } 


using the values for M, and M, just found. This re- | 


duces to 


Ory By Ey 
g — §] 008 + 94 «Sn 
=-<" 5 cos (0 + 9), 
where 
5/3 
tan ¢ = *S * = .7873 and o = 38° 13’. 


11 


Thus the maximum value of this force is 


f wr 
p. 

and it comes to its Maximum downwards when 
6 + (38° 13’) = 0, or 9 = — (38° 13’). 


’ 


g 


























pose the connecting-rod to be four cranks in length. Of 
course the crank by its revolution only gives rise to forces 
of the first period, and thus is to be disregarded in con- 
sidering the higher period vibrations. The exact propor- 
tion of the mass of the connecting-rod which is to be in- 
cluded, is got by dividing the distance from the centre of 
the crankpin to the centre of gravity of the rod, by the 
length of the rod between centres, as will be proved in 


This same ——— is to be used for all periods above 
the first. The crosshead, guide slipper, piston, and piston- 
rod are to be taken at their full value. Suppose then the 
moving masses to be used in calculating the inertia forces 
of the periods.above the first to be m;, mg, and m3, for the 
high-pressure, intermediate, and low-pressure cylinders 
in order. The inertia force of the second period for a 
mass M moving with the piston will be shown to be 
2540 a cos 26, when the ratio of the connecting- 
rod to the crank is that chosen above. The equation 
expressing the condition that the moments of the second 
period will be zero about the point A is thus: 


i 
\ 


+ 3 mg cos 2 (0 —- 120°) } =0 


2540 wt 5 m, cos 2 8 + 4m, cos 2 (6 + 120°) 
g 


We might go through the calculation in the same way 
as before, but it will more instructive to deduce the 
result from the previous calculation. The only ways in 
which the equation for the second period differ from those 
of the first are : 

1. In the factor .2540 ; 

2. All angles are doubled—both the angle by which the 
high - pressure crank has passed top stroke, and the 
angular distance between the cranks. 

These statements will obviously held true whatever the 
number or arrangement of cranks should be, and they are 
also true of the equations expressing the total upward 

forces. If then we make a second engine with the same 
cylinder centres, but with double the angles between the 
cranks which the first has, and also the moving masses 
for the first period = .2540 of those in the first engine for 





This is the position at which a force of the first period | 


If the radius of the centre of gravity of the revolving | 


and intermediate cranks, or instead of counterbalances on | 





the succeeding paper on the analysis of the inertia forces. | 


second period applied at A must come to its maximum up- 
| ward intensity. The positious of maximum upward inten- 
| sity for the first and second period forces thus differ by 
57 deg. 19.5 min. The ratios of the weights got from the 
equations for the first and second periods would evidently 
be the same, and we thus have 
Pe ek. 
M,iM,iMsii:1:—:—. 
| 1 2 3 4 3 
| . These will be found to be very nearly the mean values 
'of the ratios which generally occur in practice. ‘The 
— intensity of the force to be applied at A will 
| then be 


12 
| Suppose the stroke of the cam for the second period to 
| be one-tenth of the stroke of the engine, which can very 
well be managed without making the cam too oblique at 
|any part, and let M be the mass of the compensatur 
| corresponding to this stroke. Then we have 
| M x (2 w)? x O19 = .2540 m, x wr 
g 


or 


” Lod 
.2540 x m, x “2™ x 4 
g 


7 


= a 
12 


M 


_ Be x-F x 16= 
My 4x 12 

As m, is usually about one-half of the whole moving 
weights for the high-pressure engine, M will be somewhere 
about one-fifth of these weights. 

By the same reasoning we see that for the fourth period 
we must take four times the angles of the cranks to get a 
new engine which has forces of the first period of the 
same character as those of the fourth period for the ori- 
ginal, and so on for the higher periods. When the angles 
of the three cranks are 120 deg., increasing them four 
times still leaves them at 120 deg. and in the same order, 
that is, each intermediate and low-pressure crank is merely 
turned through one revolution. The required ratios of m,, 
Mm, and ms, in order that the moments may vanish about 
A, are thus the same as they have been made already for 
the second period. The multiplier for deducing the forces 
of the fourth period from those of the first will be shown 
to be .0041, but when the crank the top centre, the 
forces of the fourth period are downward, while those of 
the first are upward. The maximum upward force of the 
fourth period will thus be at 38 deg. 13 min. + 4 = 9 deg. 
33 min. This isthe position for which the fourth period 
force applied at A must be at a maximum downwards. 
The = ue of the maximum is, of course, .0041 m, 
wr 

nn. oe 


37. 


Re: 

If the fourth period force is produced by a special cam 
with a stroke of, say one-hundredth of the engine stroke, 
the required weight M will be given by 


M (4w)?.01Lr _ .0041m, wr) 7 
g g 12 
or 
M = -0041 x 700 = O18 ; 


16 x 12 


My 





the second period, then when both engines are run at the | that is, M would be about 45 of the whole high-pressure 
same revolutions the first period forces of the second | moving weights. In this case the cam and weight, even 
| engine will be of exactly the same maximum intensity as | for very large engines, is small, and such an arrangement 
the second period forces of the first engine. After finding | as is shown in Fig. 1 could be used with a spiral spring 
the position of maximum for the second engine we must | to bring the weight down, as the forces and travel of the 
| halve the angle by which its high-pressure crank has passed | weight are both small. Indeed, if for this period two 
| top centre to find the corresponding angle for the high- compensators had to be ri a immediately forward and 
pressure crank of the first engine. | aft of the engine, as would have to be done in very many 
When there are three cranks at 120 deg., by doubling | cases, the space occupied would be very trifling. 
the angles between the cranks, we are still left wit Passing to the sixth period, we find that, increasing the 


cranks at 120 deg., but the order is reversed. angles of the cranks six times, we turn them all into one 
The position of maximum downward rr ora 6 there- plane. The resultant of the sixth period forces is thus a 
fore, instead of being 38 deg. 13 min. before.the high- single force applied at a point between the intermediate and 


pressure crank comes to top centre, will be 38 deg. low-pressure cylinders. It comes to its upward maximum 
18 min. after it has passed top centre. The corre- | when the high-pressure is at top stroke, and the multi- 
sponding angle for the original engine will thus be 19 deg. | plier for deducing its intensity from that of the first 
6.5 min. after the high-pressure crank has top | period forces will be shown to be .00007. As all the 
'eentre. This is the position for which the force of the ' masses act together in this case, the force is 
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.00007 (m, + my + msg). 
g 


Taking moments round the high-pressure centre, we at 
once find the distance of the line of action aft of this 
high-pressure centre to be given by — ms + 2m, = _ 1.17 

Mm, + My + Mz 

of the distance between the high-pressure and inter- 
mediate cylinder centres. A cam and weight may be 
placed very near this point if practicable, or the same 
resultant may be supplied by two separate cams and 
weights placed very near the engine fore and aft. Of 
course, this force, even for very fast running engines, is 
quite feeble. But we are not at present discussing how 
many periods of vibration will cause trouble, and it must 
be remembered that an exceedingly small vibration of a 
very high period is less tolerable, so far as comfort is con- 
cerned, than a much greater vibration of comparatively 
long period. 

We need rot follow the method of compensation to 
still higher — as it would practically lead to a re- 
petition of what has already been said, but the process 
may be carried on indefinitely. 

Where the compensating forces of two periods differ 
greatly, as for instance in the second and fourth period 
calculated above, it seems advisable to apply each by 
means of a separate cam, as the change in shape of the 
cam to produce the feebler force is exceedingly slight, and 
the exact machining becomesa very delicate process. This 
leads to no considerable complication, and the arrange- 
ment admits of adjustment for errors such as may arise 
in the calculation of the weights of engines already built, 
in the analysis of the inertia forces of the valves and their 
gears, or from lack of rigidity in the base. 

In the previous paper on ‘‘ The Vibration of Steam- 
ships,” by Mr. H.C. Flood and myself, it was pointed 
out that unbalanced forces of lower periods would give 
rise to vibrations of higher periods, whether to a sensible 
degree or not will have to be settled by trial. But forces 
of higher periods will never give rise to vibrations of lower 
period. Thus in finally adjusting the compensators, 
those of longest period should be taken first, as they 
may affect the higher period vibrations. 

It is obvious that the method described above may be 
applied with slight variations to balance inertia forces 
other than vertical. It is applicable to the balancing of 
torsional couples, whether = to inertia or to the dis- 
tribution of the steam in the cylinders (any particular 
distribution having been chosen). Or it can be made 
to balance those Borne inertia forces of the first 
period which are due to the movement of the crank and 
connecting-rod, 

I shall merely notice two linkages by which movements 
can be imparted to weights in such a manner as to give 
the necessary compensating forces of the second and 
fourth period. I shall not give the theory of the move- 
ments. Indeed, the exact theory of both movements 
leads to expressions of considerable complexity, the pre- 
sentation of which would only distract attention from the 
principal features of |he motions. Besides, such linkage 
“nar none of the practical advantages which are got 
»y the use of cams. Thus, while it is interesting to show 
that the problem can be solved in this way, it is not 
likely that any such solution would be preferred to that 
already given. 

In Figs. 3 and 4, 8 is the centre of the shaft. To it is 
rigidly attached a piece A which has two diametrically 
opposite centres B, and By, at the same radius from 8. 
E is a fixed eccentric through which the shaft passes 
without touching. This eccentric carries a strap with 
arms C), C., also diametrically opposite, having centres 
D,, Dy. at the same distance from the centre G of the 
eccentric. The arrangement is completed by means of 
the two bellcrank levers D, B, F; and D, Bz Fy, which 
carry two weights W,; and We. As the shaft revolves 
the — are given an irregular motion which can be 
resolved into vertical and horizontal displacements of 
different periods. A moment’s consideration will show 
that only even period forces can present themselves. For 
when the shaft has performed half a revolution from the 
position shown, the levers D, B, F, and D, B, F, 
will have interchanged places. In that half revo- 
lution the vertical and horizontal forces of the first 
period will have completed half of an entire cycle; 
that is, will be exactly reversed. Therefore the forces of 
this period for weights W, and W, are equal and oppositely 
directed. There will then be no vertical or horizontal 
resultant for these forces; and in the same way it may 
be shown that the resultants for the other odd periods 
are annulled, The same argument at once shows that 
for the even periods the inertia forces of the weights W,, We 
reinforce one another. By merely turning the arrange- 
ment relatively to the shaft, any desired angular interval 
may be obtained between the positions of maximum in- 
tensity for the second and fourth periods. It can be shown 
by calculation that when the arrangement is applied at 
the point A to the foregoing case of the three-crank 
engine, each of the weights W, and We need only be about 
goth of the weight m,, or about ;45th of the whole movin 
weights of the hi f-preasure engine, the length B, F; 
being one-half of the stroke of the engine. The exact 
theory, however, shows that the ratio of the maximum 
forces for the second and fourth period cannot be brought 
to that required for this particular case unless the lus 
S B, is about 16 times the eccentricity SG. But there 
is no difficulty in fulfilling this condition and still bringin 
the arrangement within moderate size. By forking each 
bellerank lever and dividing each weight so that one- 
half comes on each side of the shaft, the straining of the 
mechanism due to centrifugal force can be largely got 
rid of. 

The arrangement, however, sets up almost equally power- 


fu] horizontal and vertical forces, and this can only be over- | 





come by driving another such compensator in the reverse 
direction. 

Fig. 5 shows by centre lines another arrangement 
which might be made. S isthe centre of the shaft, and EK 
the centre of an eccentric keyed on toit. B, and Bg are fixed 
centres, on which vibrate two bellcrank levers A, B, C, 
and A, B, Cy, actuated by the eccentric, and carrying 
weights W,and We. Nowit can beshown veryreadily thatif 
the arm B, C, vibrates equally on either side of the vertical 
line, and if the link A, E is so long that we may neglect 
its angular movement, the horizontal inertia forces of W, 
are only of the first period, while the vertical forces are 
of all even periods, Also, the vertical forces of all the 
periods come to their maximum upward intensity when 
the arm B, C, is at its greatest inclination to the vertical, 
and the greater the angular swing of the arm the more 
prominent will the forces of higher period be relatively to 
those of lower. We see, then, that except in very rare 
cases, it would not be sufficient to use one such vibrating 
lever to compensate for the second and fourth periods, 
for the same reason that it would not do to use only one 
bobweight for the first and second, because the compen- 
sating forces are almost always required to come to their 
maximum intensity at different times for different 
periods. 

If now at a second centre B,, the angle B, S B, being 

sroperly determined, we swing the second bellcrank 
ieee driven from the same eccentric, and if the angle 
through which the second lever vibrates be different from 
the first, the combined effect will be to produce vertical 
forces of the second and fourth period which come to 
their maximum at different times, and have the proper 
ratio. The result can be determined by the ordinary 
rules for combining simple harmonic motions. The whole 
elements for any case can be arrived at graphically, by 
trial and error, without difficulty. Applying this method 
to the above case of the three-cylinder engine, the weights 
required are found to be quite moderate, but there is a 
sixth period force produced which is considerably larger 
than that due to the engine. The sixth period will not 
always gain a sensible response from the ship, and when 
this 1s so its presence in the compensator would be no prac- 
tical disadvantage. In some other applications this sixth 
period force could be almost entirely got rid of. Instead of 
working the two rods from a single eccentric, we may by 
using two eccentrics place the vibrating levers in any 
convenient position in the section of the ship. The hori- 
zontal forces may also be got rid of as indicated by dotted 
lines for the weight Wj. For if Wj) is guided in an ap- 
proximately vertical line through C'!, either by fixed guides 
or a radius rod, the link C! D being equal to the original 
oe of the bellerank lever C, D and D B,, the vertical 
1eights of W, and W,', and consequently the vertical 
forces, will be almost exactly the same. If the horizontal 
forces are properly timed to counteract the horizontal 
forces of the engine, any required portion of them may 
be retained by fixing W,! to the proper point of the lin 
C! D. Of course the equality of C1 D and C, Dis in no 
way necessary. 

We have so far only dealt with the unbalanced forces 
more directly produced by the engine, and have seen how, 
for a given distribution of steam in the cylinders, a par- 
ticular position of the gear, and a definite condition as 
to securing clearance in the bearings, the compensation 
may be made in every way as perfect as is desired, without 
any considerable inconvenience or complication. The 
rotation of the shaft has been supposed to be uniform. But, 
as will be shown in the succeeding paper, and as is almost 
self-evident, the balance being made for uniform rotation 
is still perfect, however irregular the rotation may be. 
Let us now for a moment glance at two other causes of 
vibration. 

The propeller frequently gives rise to considerable 
vibration, and from various causes. If the shaft is not 
horizontal it is well known that this leads to a change in 
the effective pitch as each blade revolves. This change 
is regular and usually slight, and could without difficulty 
be compensated for if it was shown to be the source of 
considerable disturbance. 

A more powerful cause of vibration is the variable 
velocity of the water in which the outer parts especially 
of the blades have to work. As the transition from water 
of one velocity to that of another is comparatively sudden, 
the effect is nearly the same as a series of blows. To any 
one who is familiar with the application of harmonic 
analysis it will at once be evident that such an effect can 
only be produced by periodic forces in which quite a 
number of periods are of importance, the periods being 
equal to et submultiplies of the time between two conse- 
cutive blades passing top centre. Unbalanced propellers 
do not deserve notice. The forces applied by the pro- 
peller will depend to a considerable extent on the rough- 
ness of the sea, and will change with any change made in 
the propeller. In the last place the slack of the stern bear- 
ing, by allowing the shaft to roll about more or less and 
produce the thumping which is so invariably prominent 
at the stern of every screw steamer, must affect the 
vibrations of the ship to a considerable and variable 
extent. Thus, while the phenomenon will be well worth 
analysing experimentally after we have got rid of all 
disturbing elements from the engine, and while it can no 
doubt be met to some extent by compensators, it is 
not a matter of safe prediction how far immunity from 
vibrations thus caused can be gained. 


THE PHYSICAL SOCIETY. 

AT a special meeting of the Physical Society, held on 
February 12, the chair was taken by Captain Abney, who, 
as retiring President, referred to some of the changes 
which had oceurred in the Society during the past year. 
The annual subscription had been raised, but a satisfac- 
tory number of new Fellows had been enrolled. The 








soviey had lost two by death. A good deal of work had 
been done im the direction suggested by the discoveries of 
Réntgen. The treasurer, Dr. Atkinson, then presen 
his report and balance-sheet for the year 1896. There was 
evidence of improvement in the financial position, but 
there was still a deficiency to be met. Profits from sales 
of publications had been small ; it was desirable to reduce 
the price of the volumes of collected papers of Joule and 
Wheatstone, and to call the attention of physicists to 
these valuable records of classical work. r. Walker 
suggested that physical laboratories, especially those in 
London, should be visited by Fellows of the Society, with 
a view to somnareng notes as to the construction of appa- 
ratus ; professors of colleges and other institutions should 
be invited to appoint visiting days for this purpose. 
Votes of thanks were to the retiring President, 
Council, and officers, and also to the Council of the 
Chemical Society for the use of their rooms at Burlington 
House. In replying, Captain Abney said that the com- 
ing year would probably bring about further improve- 
ments in the system of abstracting and indexing, by co- 
operation with other societies at home and abroad. He then 
read the list of Council and officers for the year 1897-8. 
President, Shelford Bidwell, M.A., LL.B., F.R.S. 
Vice-Presidents who have filled the office of President, 
Dr. Gladstone, Professor G. C. Foster, Professor Adams, 
Lord Kelvin, Professor Clifton, Professor Reinold, 
Professor Ayrton, Professor Fitzgerald, Professor Riicker, 
Captain Abney. Vice-Pres.“ ents, Major-General E. R 
Festing, L. Fletcher, Professor Perry, G. Johnstone 
Stoney. Secretaries, T. H. Blakesley, H. M. Elder. 
Foreign Secretary (new office), Professor 8. P. Thomp- 
son. Treasurer, Dr. Atkinson. Librarian, C. Vernon 
Boys. Other members of Council, Walter Baily, L. 
Clark, A. H. Fison, Professor Fleming, R. T. Glaze- 
brook, Professor A. Gray, G. Griffith, Professor 
Minchin, Professor Ramsay, J. Walker. The newly 
elected President, Mr. Shelford Bidwell, then took the 
chair, and an ordinary meeting was held. Mr. Blakesley 
read a paper by Mr. H. H. Hoffert ‘On the Use of very 
Small Mirrors with Parafiin Lamp and Scale.” For the 
mirrors of reflecting instruments the author prefers small 
rectangular strips of microscope cover-glass chosen thin 
and plane. These are first silvered and then cut to shape 
by a splinter of diamond embedded in wax. They are 
about 8 millimetres long by 1.5 millimetres broad, and are 
suspended so that their longest sides are vertical. Rect- 
angular mirrors suspended in this way are lighter and 
have less inertia than round mirrors of equal aperture. 
A paraffin lamp flame placed _edgewise to the mirror 
gives sufficient illumination. The image of the flame is 
focussed on the mirror by a lens midway between them ; 
it is a right, vertical line, and thus conforms to the 
shape of the mirror. A scale is fixed upon a screen be- 
tween the lens and lamp; and the screen has a circular 
aperture just below the centre of the scale, provided with 
a vertical cross-wire. The relative position of screen and 
lens is adjusted so that an image of the wire is formed 
upon the scale after reflection at the mirror. Mr. Boys 
said he had frequently used small mirrors constructed as 
described by the author, and he could not see what was 
new in the method, except that a paraffin lamp had been 
found sufficiently bright for the purpose. It is desirable 
to diminish inertia, by choosing extremely thin glass. 
Microscope cover-glasses are generally supplied in squares 
or dises very fairly equal in size; if they are dealt out on 
a table like a pack of cards their relative thicknesses can 
be judged by the note produced as they fall. Flatness can 
be estimated nearly enough by balancing them one by one 
upon the knuckle nearly level with the eye, and observing 
the reflection of an illuminated straight edge, such as a 
window bar. All rejected glasses should be broken. The 
good ones can be further examined by a telescope and 
artificial star. A common “ writing” diamond is best for 
cutting the thin plates. Special care must be taken not 
to distort the mirror in fixing to the suspended system. 
If liquid shellac is used in the attachment, distortion will 
certainly occur, at any rate if it is applied throughout the 
whole length of the mirror. The best way is to make the 
attachment at a mere point, near the top of the mirror, 
using a speck of shellac as viscous as possible, and 
heating, if necessary, by radiation, not by conduc- 
tion. Mr. Boys thought that a reflecting prism 
near the mirror might be used in certain cases where 
a paraffin lamp with its inevitable vertical flame was 
required for horizontal projections. For general pur- 
poses Mr. Boys prefers some such arrangement as the 
following: If the source of light is a point, a lens is em- 
ployed, forming an image of the source upon the scale 
vid the mirror. (If the source of light is a surface, this 
lens 1s evidently superfiuous.) The cross-wire is stretched 
near to the lens on the side towards the mirror. It is 
now necessary to focus the cross-wire upon the scale, and 
this is best done by a plano-convex lens fixed as near as 
possible to the mirror, with its plane face towards the 
mirror. The light passes twice through this lens. As it 
may be necessary to change the plano-convex lens from 
time to time, according to the distance of the scale, Mr. 
Boys attaches it with a little vaseline to a strip‘of plate 
glass in front of the instrument. One advantage of such 
an optical system is that it allows the instrument to be 
set up in the same position with respect to the scale at 
all times. 

Dr. Thompson pointed out that Mr. Hoffert had ob- 
tained his results using only one lens, by properly choos- 
ing the position of the cross-wire. A vote of thanks was 
“teed to the author, and the meeting adjourned until 

ebruary 26. 





Paris MetTropotitan Rattway.—It is now considered 
—— that _the construction of the proposed Paris 
Metropolitan Railway will be postponed until after the 
Exhibition of 1900, ‘ 
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“ENGIN een” ama PATENT 


ComPiILteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the adverti t of the ptance of a complete 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


535. H. W. Headland, Leyton, Essex. Primary 
and Secondary Batteries. (8 Figs.) January 8, 1896.— 
These improvements relate to means for keeping apart the elec- 
trodes or plates in primary and secondary batteries, and for fixing 
them in the wooden or other box. For this purpose lengths of 
india-rubber of a flat rectangular section are made with a groove 
on one side for the side and bottom edges of each plate to enter, 
a strip of such rubber being bent round and sprung upon the 
edges of the plate at the bottom and sides. The rubber strip A is 
cut from lengths of the section shown in Fig. 3 having on one side 
a groove a! suitable for the bottom and side edges of the plate 
conductor B to enter, and a groove a2 for the bottom and side 
edges of a sheet C of finely perforated celluloid or the like to enter, 
which serves to prevent any short-circuiting by preventing con- 
tact of active material that might happen to drop down from two 
adjoining plates of opposite polarity. A strip A of this rubber is 








hent round the bottom and side edges of the plate conductor B 
and of the celluloid sheet C, so that the said edges enter their 
respective grooves a! and a?. The edges of the plate conductor 
should be slightly burred or flanged so so to hold the rubber strip on. 
B! represents the active material.on the conductor, and E, E are 
the spaces between the plates and the celluloid sheets. The requi- 
site number of plates covered with their active material and with 
their celluloid sheets held in the rubber — having been packed 
in the box D (Fig. 2) soas to fill it up and a little beyond the place 
for the removable end part D! of the box, said end part is put on and 
by clamps or equivalent means tightened up, whereby the rubber 
strips A are squeezed together and against the interior sides, 
ends, and bottom of the box, retaining the plates in place. The 
celluloid partitions may be made with vertical corrugations as 
shown in Fig. 4. The rubber strip A when used for a primary 
battery would be formed with one groove only for the plate to 
enter. (Accepted January 7, 1897). 


722. J. I. Thornycroft and J. E. Thornycroft, 
Chiswick, Middlesex. Electric Arc Lamps. [9 Figs.) 
January 10, 1896.—Referring to Figs. 1, 2, and 3, 1, 1 are two 
solenoids arranged vertically side by side, and provided with 
loosely fitting cores 2. Each core, which is of iron, is of approxi- 
mately [-shape in side view, its lower portion or gripper 2a 
being of bifurcated form and connected, as by screws 3, to an ex- 
tension 4 of non-magnetic material by which it is jointed to a 
web 5 on the piston 6 of a dashpot 7. Each gripper 2a may 
have a block 8 of leather clamped between it and the correspond- 
ing extension to enable it the better to engage the rod 9 which 

















forms an extension of the upper carbon-holder 10. This rod 
works through a central guide tube 7a carried by the dashpot 7. 
The extensions 4 of the two cores may be connected together by 
Springs 11 that are in compression and tend to move the pri pers 
2a apart against the force of magnetic attraction, whic fen 
them together. The top end of the rod 9 is connected by a rod 
9a to the piston 12 of an upper dashpot 13 which is carried by 
the top part 14a of the lamp frame 14. The lower carbon-holder 
15 is connected by a ball-and-socket joint 15a to the lower portion 


which is of self-focussing type, the solenoid cores 2 are suspended 
from a pair of rods 16 that may be of non-magnetic material 
and are jointed to a carrier 17, 17a arranged to slide on a fixed 
guide 18a. This guide, whichisin the form of a stem, extends 
upward centrally from the bottom of a dashpot 18, that is at- 
tached to the top of the solenoids 1, and in which works a piston 
17b carried by the lower end of the part 17a of the carrier. The 
upper part 17 of the carrier is adjustable as a nut on the lower 
part 17a to enable the position of the cores 2 relatively to the 
solenoids 1 to be adjusted, the said parts 17, 17a being adapted 
to be locked in their adjusted positions by a nut 17d. The grippers 
2a are adapted to grip a wire 10a that is connected at one end to 
the upper carbon-holder 10, is led over a pulley 20, and thence 
passes down within a hollow side-rod 14* of the lamp frame 14, 
where it is connected to a guide-rod 21 attached to one end of 
the lower carbon carrier 22 which works through a vertical slot 
in the said side-rod, and has its other end guided by the opposite 
side-rod. Tothis carbon carrier the corresponding carbon-holder 
15 is _ by a ball-and-socket joint 15a. (Accepted January 
7, 1897). 


| of arc lamp according to this invention. In this arrangement, 
| 


GUNS AND EXPLOSIVES. 


4614. J. Vavasseur, London. Rammer for Heavy 
Guns. [65 Figs.) February 29, 1896.—This improved rammer 
is intended for use in positions where there is not room 
to accommodate a rammer having a rigid stem. The head 
of the improved rammer has a double or twofold stem jointed 
to it. Each branch of the stem consists of a series of links 
connected by rule-like joints which permit the links to fold 
in one direction only. The two branches of the stem are 
arranged to come back so that one supports the other, and the 
mutual support thus afforded prevents either from folding. So 
long as by suitable guides the two branches of the stem are kept 
together they-operate as a rigid stem, but when permitted to 
separate they may be led off in opposite directions, and may, if 
desired, be wound upon or pass around rollers. a @ are a pair of 
gunsin a barbette. 06 represents a portion of the harbette wall. c 
are projectiles lying on the trough-like headsd of the shot hoists. 
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e are the rammer heads ; they have each a short rigid stem jointed 
at el, so that when out of use the rammer head may be turned back 
out of the way as indicated in dotted lines in Fig. 2. f is the double 
or twofold jointed stem ; it forms a continuation of the rigid stem. 
g are main guide rollers between which the twofold stem passes. 
By bringing the two branches of the stem ee these guide 
rollers render it rigid. hare other guide pulleys which control 
the branches of the stem when separate. Each link of the chain 
composing the twofold jointed stem has a section k of a toothed 
rack upon it, and when the chains straighten these sections abut 
end to end and form continuous racks. / is a toothed wheel gear- 
ing with the racks ; it can be driven by an electromotor, and, when 
so driven, it protrudes the rammer into the gun or withdraws it 
therefrom. 1 is the handle for starting and stopping the motor. 
(Accepted January 7, 1897). 


4941. H. F. Gaynor, Chatham. An Automatic Lay- 
ing Sight for Ordnance. [4 Figs.) March 4, 1896.—This 
invention relates to the construction and arrangement of a laying 
sight for ordnance, in such a manner that as the breech of a gun 
is elevated or depressed, the sight automatically takes a position 
suited for the range for which the gun is laid ; that is to say, the 
sight is automatically directed upon the spot where the projectile 
would strike on a level plane, such as water. The sight A, which 
may be a telescope, is formed as the base of an inverted _., which 
is pivoted near its angle on brackets B ——— up from the gun 
carriage or cradle, and the pee limb C of which is caused by 
gravity to bear against an adjustable stop D fixed on a bracket E 
projecting from the side of the gun or cradle, preferably in the 
plane of the trunnions. The edge of the pendant limb C of the 
sight is curved, so that as the gun is elevated or depressed, the 
stop D travelling along this edge C causes it to move more or less 
forwards or backwards, thereby causing the axis of the sight A to 








+940 





take various inclinations. The curvature of the edge of C is such 
that the resulting inclination of the sight A is always that which 
is suitable to the range for which the gun is laid. Consequently, 
in laying the gun, it is only necessary to elevate or depress it so 
as to sight the object, when the gun may be at once fired, but, 
the pendant limb C being graduated with a number of ranges, 
the gunner can, if necessary, see by the position of the stop D on 
the graduated edge what the range is. In order to allow for the 
lateral deviation of rifled projectiles, the sight is pivoted on an 
axis which is slightly inclined to the axis of the trunnions. When 
the gun is mounted on land to fire at objects on sea, the level of 
which varies with the tide, the edge of C is made with its curva- 
ture suitably varied in different planes of its width, and the stop 
Dis made adjustable by a screw (Fig. 2) so as to bear on any part 
of the width of C, according to the state of the tide, the stop 


LIFTING AND HAULING APPLIANCES, 


2449. J. Botterill, Leeds. Safety Apparatus for 
Hoists or Lifts. (7 Figs.) February 3, 1896.—1 is a wave- 
shaped cam formed from a bar of rectangular section, and secured 
to angle-pieces 2, which are bolted to one side of the cage 3.;. To 
the vertical guides 4 and 5 of the lift is secured a cross-beam 6 
carrying a stud 7 on which is mounted one end of a lever 8 whose 
other end is forked and provided with two bearings 9 and 10 in 
which is mounted a shaft 11. The end 12 of the shaft 11 next to 
the cage projects and carries a pulley 13, which is free to rotate 
on the said shaft, and is arranged to roll on the cam 1. The por- 
tion of the shaft 11 between the limbs of the forked end of the 
lever 8 carries a grooved pulley 14. One end of the lifting chain 15 
is secured to an eye 16 on the vertical guide 5, and its other end 
is nae round the grooved pulley 14, thence under a guide 
pulley 17 mounted on a stud 18 secured to a bracket 19 fixed to 
the vertical guide 5, thence over a guide pulley 20 mounted on a 



















































































stud 21 fixed to a bracket 22 secured also to the vertical guide 5, 

and finally over a guide pulley 23 adapted to revolve ona pin 24 

in a bracket 25 fixed over the gate 26, to which the end of the 

chain is secured. As the cage 3 ascends or descends, it brings the 
| cam 1 into contact with the roller 13 and causes it to oscillate the 
lever 8 back into the position shown in Fig. 1, and thereby to lift 
the gate 26 into the position shown in Fig. 2 in which it is fully 
opened. If the cage 3 be now moved upward or downward, the 
cam 1 will allow the lever 8 to be oscillated back again into its 
original position, and the pe to be closed by gravity. In the 
example shown, the vertical length of the cam 1 is rather greater 
than the length of the cage 3, but its effective vertical length is 
equal to that of the cage, so that the gate 26 is opened and closed 
by the movement of the cage through a distance equal to its own 
length. The passing of the chain 15 round the pulley 14 in the 
manner described, causes the gate to move twice as fast vertically 
as the pulley 13 moves horizontally. (Accepted January 7, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

23,486. F. G. ers, Johannesburg South African 
Republic. Machines for Cutting and 4 
Rock Drills. [3 Figs.) October 22, 1896.—A is a strong ver- 
tical frame or body constructed with four projecting - blocks a 
forming between them guide grooves in which the slides B carry- 
ing at their inner ends the cutters E work. The said slides are 
kept in position by a front cover or stress-plate C bolted to the 
frame by bolisc. ¢,e are additional triangular retaining Plates 
bearing on the slides. A machine for operating on “ star” drills 
necessitates four slides as shown. For operating on drills of 
other shapes a diff t ber and arrang t of slides would 
be required. In all cases the cutters are formed in accordance 
with the shape of the drills to be operated upon. At each angle 
or corner of the main frame A and of the cover plate C bosses are 
formed to serve as bearings for eccentric shafts D that actuate the 
slides. The outer ends of the slides receive bearing blocks H that 














can slide transversely in the slides, and. that embrace the eccen- 
tric parts of the shafts D. The rotation of the latter causes the 
slides to move to and fro in their respective ves to and from 
acommon centre. Upon the rear end of each shaft D is keyed a 
toothed wheel G, and the said wheels gear with each other, and 
are of equal size, so that the shafts D are caused to rotate at the 
samé speed. One of the shafts is longer than the others, and it 
carries at its extremity a —— _ or gearwheel by which it 
can be driven from a shaft. All the shafts D are thereby simul- 
taneously rotated and at the same speed by means of the wheels 
G, and the eccentric parts of the shafts working in the slidin 
bearings H cause the slides B to be thrust with great force tow: 
the common centre, and then to withdrawn, once for each 
revolution of the shafts. Any piece of metal such as a rock drill 
placed between the cutters is rapidly cut and sharpened. (Ac- 
cepted January 7, 1897) 


MINING, METALLURGY, AND METAL 
WORKING. 
Cc. C. » G. T. 





being provided with an index moving along a scale graduated to 





of the lamp frame. Figs. 5 and 6 show a modified construction 


periods of the tide. (Accepted January 7, 1897). 


303. and 
Holloway, ‘London. ag Precsss for Smelt- 
ing Auriferous Antimony Ores, (3 Figs.) January 4, 
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1896.—According to one method the ore is liquated and the sul- 
phide is run into the mixing or gold-extracting furnace or cham- 
her, where it is intimately and continuously mixed with metallic 
antimony, so that the antimony shall come in contact with the 
maximum amount of the sulphide. When the extraction is 
judged complete, the sulphide is removed from the furnace or 
chamber and a fresh charge may be treated. In treating very 
rich ores with little or no gangue the liquation might be con- 
ducted in the extracting furnace or chamber if desired. Accord- 
ing to another method, the liquated sulphide is acted upon by 
sufficient metallic iron or other reducing agent to reduce sufficient 
antimony to combine with the bulk of the gold, and a system of 
mixing or agitating is adopted, as in the previous case. The 
general arrangement of plant consists of a liquating furnace A, a 
reducing furnace C, a refining furnace D, and a starring furnace 
‘; but refining and starring, if desired, may be conducted in the 
sam furnaces, When it is desired to extract gold from the ore a 
mixing furnace B is interposed between the liquating furnace A 
and the reducing furnace C, and in this the gold is extracted from 
the liquated sulphide. The furnaces are supplied with covered 
conduits J for leading the metal from one furnace to the other. 
The reducing, refining, and starring furnaces C, D, and E are in- 
dependently fired from the gas supply main F, and provision is 

















uale for direct firing of the mixing chamber or furnace Bina 
vranch Fl from the main supply pipe F, but the mixing chamber 
r furnace B may be kept at normal temperature by means of the 
vaste gases from the other furnaces C, D, E conducted through 
‘ues H and nozzle H!. In the alternative, however, such waste 
roducts may be conducted through a bye-pass H? to the liquat- 
ng furnace A, a valve I being provided for regulation as required. 
Che liquating furnace or chamber A may also be fired or kept at 
iormal temperature by the waste gases passing through the bye- 
pass H2, or in the alternative may be fired direct with gas from 
the main supply pipe F. A valve is provided for regulation while 
the zas is admitted into the furnace at L and passes through the 
‘ue K to the chimney stack. A lander N is provided for convey- 
ing the gold-laden antimony from the mixing chamber B when 
such has become sufficiently enriched with gold. To favour the 
‘ow of metal the furnaces are built on an incline or series of steps, 
as illustrated in Fig. 3, the liquating furnace A being at the to) 
and the starring furnace E at the bottom of the series. The gold- 
extracting furnace B is designed to insure complete and con- 
‘inuous mixing of the sulphide with the metallic antimony, and 
nay be either a rotary or an agitating furnace, or a fixed fur- 
vace with a mechanical mixer. (Accepted January 7, 1897). 


RAILWAYS AND TRAMWAYS. 


1337. W. Towler, Leeds. Compound Tramwa: 
Rails. [3 Figs.) January 20, 1896.—a is the vertical flange, and 
» the head of the girder portion. In Fig. 1 the sides of the 

~w1 b are inclined, giving the head a dovetail secticn ; whilst in 

‘ig. 2 the sides are vertical. ¢ is the removable or wearing head, 
referred to asa rail. This is provided on the underside with two 
side depending flanges or ribs /. To tirmly secure the rail ¢ to 
the girder head }, the bottom of the head is formed on both sides 
slightly inclined to the horizontal as at /. The lower ends of the 


Fig.1 








fanges or ribs d, after these have been pressed close to the sides 
of the head }, or at the same time, are bent or rolled under so as 
to fit close and tight against the just mentioned inclined under- 
sides ¢ of the head b. It is not necessary that the extreme ends of 
the flanges or ribs d should fit closely against the undersides #, it 
will suffice if they are close at the bend e, and left slightly open 
beyond, which has the advantage that the flanges or ribs can be 
more readily got hold of when it is desired to open them out to 
remove the worn out rail, (Accepted January 7, 1897), 


SHIPS AND NAUTICAL APPLIANCES. 


2 H. Laing and W. Hoek, Sunderland. Con- 
aneten of Vessels. (4 Figs.) January 25, 1896.— 
In the figure S S represent the sides of a two-decked vessel, which 
sides in ordinary construction would be extended upwardly for 
the whole length of the vessel, as shown at S!, between the decks 
D!, D®, but for the reasons above stated, according to this inven- 
tion, for a certain distance these upper sides, illustrated at S!, are 
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Y | chains G, &c. After a discharge, the doors A are hauled up by 











shifted inwardly towards the centre line to such a position as S°, 
so as to do away with the cubic space marked S*, except at the 
bridge. Thus there are produced a long central midship erection 
or trunk T and continuous weather decks B, B at either side 
thereof, which are provided with bulwarks B!, so as to render 
them available for deck cargo if required, and also for safety of 
the crew during working of the vessel. This central trunk T 
extends for at least half the length of the vessel, and instead: of 
bending the deck beams to form the frames of its two sides, and 
plating them, there are employed a pair of continuous wrought- 
iron or steel girders G, G, supported by the laterally disposed 
vertical pillars P, P. These girders G consist of comparatively 
light stiffening frames g and plating g!1. The weather decks B are 
supported by and secured to the deck beams 8, and are of iron or 
steel plating, in order to preserve continuity of strength between 
the sides S of the vessel and the girders G. The part D* of the 
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deck D2 within the trunk T between the girders G, G may either 
be retained or disp d with. If it is retained, the vertical 
stiffeners or frames g of the girders G are attached thereto by 
inner vertical gussets and other[stiffeners, and the plating. g! is 
connected to the decking B by flanging or by ‘angle-irons, and 
stiffened in the known way. But if the deck plating D® is re- 
moved, the frames g are attached to the deck beams b by large 
gussets or brackets g2. By this arrangement of continuous longi- 
tudinal girders G, G, the pillaring P, P, instead of being centrally 
disposed, as is the usual practice, is placed vertically below the 
main girders G, G, which it supports. The lower ends of the 
pillars are rigidly fixed to the top of the tank p or floor ; and if 
there be decking at D°, the upper ends are secured to the weather 
deck beams 6. But if there be no decking at D%, then the tops of 
the pillars P, P are rigidly fixed to the girders G, G. (Accepted 
January 7, 1897). 


26,095. F. Lobnitz, Renfrew, N.B. Hopper Dredgers 
and Barges. [2 Figs.) November 19, 1896.—This invention 
has for its object to facilitate the adjustment and secure holding of 
the discharge doors of hopper dredgers and barges, and to pre- 
vent the sagging or yielding of the doors under the load in_the 
hopper, which occurs with the long chains heretofore in use. Each 
pair of doors A is connected by short chains or rods B toa vertical 
ve bar C fitted with an adjustable screw coupling D and a 

ead E, which has formed in it a slot F to receive a wedge. The 
bar head E is connected by a short chain G, which passes partly 
round a ae H and is connected toa pair of horizontal bars J, 
movable longitudinally on guides on the hopper girder or on deck. 
The two bars J are fixed together by interposed blocks K, L, the 
block K at one end being in the same piece with a spindle M, 
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which passes through a bearing N, the part of the spindle beyond 
the bearing being screwed, and working in the internally screwed 
boss of a wormwheel P, arranged to be turned by suitable gearing. 
The blocks K, L are severally connected to the doors A by short 


means of a screw spindle M, bars J, and other parts; and when 
the doors are closed, wedges are driven into the slots F, and the 
wedges resting on blocks or other suitable supports, hold the 
doors securely in their closed positions. The doors are opened to 
different extents according to the nature of the materials in the 
hopper, a small opening being sufficient for fine sand or the like. 
When opening the doors, the horizontal bars J may be moved to 
an extent mn td to the amount of opening desired, and 
then the wedges holding the several doors may be driven out in 
succession ; or the wedges may be driven out first, and the doors 
lowered gradually. (Accepted January 7, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4523. A. § cer, London. Shields or Protectors 
for Water Gauge Tubes. [6 Figs.] February 28, 1896.— 
Ppt 
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The casing 1 consists of reticulated material, such as woven wre, 
strengthened at its edges by a sheet-metal frame la, and provid 





with spring clips 2 of sheet metal, by which it can be readily fixed 
to the water gauge tube 3, and also with guides 4 of wire and sup- 
ports 5 of sheet metal for holding in ition, behind the tube, 
two vertical mirrors 6 arranged at an obtuse angle to each other. 
The apex of the angle is nearer to the tube than the outer edges. 
of the mirrors. The clips 2are mounted on cross-pieces 2a attached 
to the casing. The mirrors may be of silve glass, held in a 
removable frame, or of metal, and the tube may be of the kind 
having a white or opaque side or back to enable the height of 
water therein to be more readily seen. The casing may, if pre- ° 
ferred, be made of perforated or plain sheet metal inst of 
woven wire. Also in place of clips 2 of the kind shown, any other 
convenient attaching means may be employed, and if desired the 
clips or other attaching means, ins of being adapted to be 
fixed to the gauge glass, may be adapted to be attached to the 
gauge glass fittings. Also the See and lower ends of the casing 
may be provided with clamps pted to be secured around the 
stuffing-box nuts. (Accepted January 7, 1897). 


MISCELLANEOUS. 
22,101. H. D. Fi tri G ow. (A. Schwarz, 
Berlin - Schoenenberg, saat Pas r Feed lis. 


(2 Figs.) October 6, 1896.—The improv paper feed roller is 
made of a larger diameter at the ends than at the centre. The 
roller tapers uniformly from the ends to the centre, and the taper 
is not very great, being only 10 millimetres in a roller 720 milli- 
metres long. The straight dotted line, Fig. 1, indicates the 
amount of taper. A damp paper band passing between two feed 
rollers has a constant tendency to slacken in the centre, and, as 
a consequence, is liable to form in creases even when fluted rollers. 
are used; all the flutes do is to allow the escape of air. The 
new feed rollers, although they are not capable of preventing the 
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slackening of the paper, yet they stretch it at the moment it is. 
fed forward by the rollers, and also, at the same time, impart a slight 
lateral -: which prevents the paper creasing without damaging 
it. As the roller is made larger in diameter at the ends than at the 
centre, and as it revolves uniformly, the ends of the roller have a 
greater peripheral speed than the middle, and, as a consequence, 
a lengthwise pull is imparted to the paper throughout its width. 
As the roller gradually tapers towards the centre, the peripheral 
speed likewise gradually diminishes towards the centre, with the 
result that the lengthwise pull gradually increases from the centre 
towards the ends, thereby preventing the formation of creases or 
folds. (Accepted December 31, 1896). 


23,954. J. Y.Johnson, London. (J. J. Deeble, Bendigo, 
Victoria, Australia.) Apparatus for Use in the Extrac- 
tion of Gold from Auriferous Material by the Aid of 
Chemical Solvents. [10 Figs.] October 27, 1896.—A is a vat 
to contain the auriferous material to be treated, and B is the 
vertical spindle which is provided in the centre of the vat, and 
carries the agitators or stirrers C on its lower end. These latter 
consist of projecting bars or arms attached at their inner ends. 
toa casting cl on the lower end of the square spindle B which 
passes through a corresponding hole in a bevel wheel D supported 
in a casting d resting upon beams d!, extending across from side 
to side of thevat A. This construction admits of rotary motion 
pe J imparted to the a B, and yet allows of its being raised 
and lowered as required. For this latter purpose ascrew-threaded 
rod E is connected to the end of the spindle B by a shackle e and 
is fitted with a corresponding threaded pinion el in gear with a 















































second pinion e? having a crank handle e®. Steps f enable the 
crank handle e to be operated. Rotary motion is imparted to 
the stirrers by the bevel gearing g, g and a clutch g! to connect or 
disconnect said gearing as required. H, H are projections pro- 
vided upon the inside of the wall of the vat A, for the purpose of 
imparting a series of eddies or swirls to the material in the vat, so 
as to more thoroughly bring the whole of such material in contact 
with the solvent solution. I represents the vertically sliding 
valve which is used for drawing off the solvent solution from the 
vat A. It is arranged to be slid up and down in a frame ¢ by 
means of a screw-threaded rod 71 so that it can be opened more or 
less according to requirements. J is a waste disc! e valve 
fitted in the lower part of the vat ; it enables the débris therein to 
be discharged aftes it has been treated, and the gold-bearing solu- 
tion has been drawn off. (Accepted December 31, 1896). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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LITERATURE. 


Chauditres Marines: Cours de Machines a 
fesse « Ecole @ Application du Genie Maritime. 
L. E. Bertin. Paris: E. Bernard et Cie. 

Any book by a well-known author dealing wholly 
or even partially with tubulous boilers must, at this 
present time, be of interest to engineers. But when 
an authority like M. Bertin, the able Directeur de 
Construction Naval, who, from his official position, 
has the entrée to authentic official information often 
inaccessible to the general public, publishes a book 
on this subject, it will be received with keen interest 
by engineers in general, and more especially by 
marine engineers and naval architects. M. Bertin 
was the lecturer at the Naval School for many 
years, and the book is the outcome of his lectures, 
doubtless revised and enlarged previous to publica- 
tion. He is one of the leading naval authorities of 
the present day, and has done much for the advance- 
ment of naval architecture and marine engineer- 
ing. The treatise now in our hands is another 
example of his ability in dealing with these sub- 
jects, and its publication at this present moment is 
particularly opportune, when so much attention in 
naval circles and elsewhere is being directed to 
water-tube boilers. 

As would naturally be expected, M. Bertin deals 
with the subject in a masterly and comprehensive 
way, and about half the book (which consists of over 
400 pages) is devoted to the actual description of the 
various types of water-tube boilers at present in 
use, the remainder of the book being devoted to 
cognate subjects, all, of course, directly affecting 
marine boilers. 

M. Bertin confines himself principally to the 
various boilers and other fittings used in the 
French Navy, about which he can speak with 
unimpeachable authority, both from a theoretical 
point of view, and what, perhaps, is of more 
value to engineers, from actual practical ex- 
perience gained in everyday working. Any in- 
formation about the results obtained in our 
own Navy, or that of other nations, would 
necessarily have been second-hand, and perhaps 
supplied by interested parties, therefore their 
omission, as far as English readers is concerned, is 
not so important as might appear at first sight. 
Some of these omissions we shall allude to later on. 

The French have given peculiar attention to 
water-tube boilers, and have without doubt led the 
way in this direction, as may be seen from the fact 
that we have now adopted types of boilers that have 
been in use in the French Navy for some con- 
siderable time, such as the Belleville and Normand 
boilers. 

M. Bertin divides his book into four distinct 
portions, prefaced by an introduction. The intro- 
duction occupies the first three chapters, and deals 
with the general laws ‘underlying steam navigation. 
Part 1 contains three chapters on the production 
of heat, a chapter on liquid fuel, and also one on 
corrosion. Part 2, consisting of three chapters, is 
devoted to the description and construction of 
tubular boilers. Part 3 is devoted entirely to the 
description of tubulous boilers, and forms the most 
interesting part of the book. Part 4 gives a short 
account of some of the boiler mountings and other 
fittings in use in connection with boilers. 

The whole book is profusely illustrated, which 
adds materially to its value, but if we might be 
permitted to make a suggestion, we are of opinion 
that some of the boilers would be more effectively 
illustrated if the longitudinal sections had been 
given as well as the section in the transverse direc- 
tion, as one could then have more easily followed 
the course taken by the gases, which, under the 
present circumstances, is not always easy to do. 

M. Bertin deals in the first chapter with the 
general laws underlying® the problem of steam 
navigation, and he includes a table giving the 
various coefficients and horse-power, together with 
the displacements, of several of the boats lately 
tried in the French Navy, which are of consider- 
able interest and value. He goes very fully into 
the question of coal consumption and radius of 
action, a point to which the French Government 
have devoted a very considerable amount of atten- 
tion, far more than it has received in our own Navy. 

We may pass over Chapter III., which gives a 
short account of the various types of engines used, 
as there is nothing particular that calls for any 
remarks ; this chapter closes the introduction. 
In Chapter IV., M. Bertin gives the calorific 
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value of the principal coals, and also an account of 
the series of tests and trials that led to the disuse 
in the French Navy of English coal, and the adop- 
tion of their present briquettes. 

The question of natural draught is gone into, a 
table being given of the various speeds and tempera- 
tures of the gases in different parts of the boilers. 
Inability to burn sufficient coal per square foot of 
grate led to the introduction of forced draught, 
The experiments of M. Joessel, Niclausse, de 
Maupeon, Thornycroft, and others are alluded to, 
and the results lately obtained by M. Normand on 
the Forban are given in detail. The description he 
gives of the non-success and subsequent abandon- 
ment of the closed ashpit system on the Trans- 
atlantic steamer Touraine is instructive. Kemp’s 
method of heating the feed water by the waste 
gases is dealt with, as also Howden’s and Ellis and 
Eaves’ forced draught systems. 

The question of liquid fuel is too large a one to 
be satisfactorily condensed into one chapter, but 
M. Bertin wisely remarks that the whole crux of 
the question of the extensive application of liquid 
fuel is one of price and storage. However, he 
describes briefly the better known systems at 
present on the market. 

Chapter VI. deals with the production of heat 
and subsequent transmission through the boiler 
plates and tubes. The usual theoretical ground is 
traversed, embodying the experiments of Durston 
and Blechynden. 

The question of corrosion is an important one, 
especially when considering the life of tubulous 
boilers, and M. Bertin gives a digest of the ex- 
perience gained in the French Navy, and the means 
taken to diminish this evil. 

Cylindrical or Scotch boilers occupy the whole of 
Chapter VIII. Various types of double and single 
ended boilers are fully described, as also the 
various accidents and disadvantages to which they 
are heirs. We need not enter very lengthily into 
the subject-matter of this chapter, as our English 
readers will, if anything, have more experience 
than the French in this direction. The Serve tube 
naturally comes in for a considerable amount of 
attention, the practical result of its employment 
being an economy in steam per horse-power of 
about 10 per cent. The various methods employed 
for getting over what is known as ‘‘ bird’s-nesting,”’ 
and the different forms. of ferrules employed for 
this purpose, as also descriptions of the different 
methods of expanding the tubes into the tubeplates, 
are given. They are of considerable interest, but 
we have not space to deal with them at present. 

Locomotive boilers are fully described in Chap- 
ter IX., and the reasons that led to their adop- 
tion are fully discussed. M. Bertin adds some 
very interesting experiments made by M. Henry on 
the locomotives of the Paris-Lyon-Mediterranée 
Company, showing the influence that the length of 
tube has upon the efficiency of the heating surface ; 
these are certainly well worth careful attention. 

Passing now to the more interesting part of M. 
Bertin’s book, namely, that of the tubulous boilers, 
he has got together a remarkable collection of these 
boilers, and a large number of illustrations. There 
are no less than nearly 80 diagrams in this portion 
of the book alone. The chapter opens with the 
description of, perhaps, the best known French 
boiler, namely, the Belleville boiler, which has 
proved so successful in our own Powerful and Ter- 
rible ; the author gives an interesting history of 
the development of this boiler, beginning with 
the first trial, made in 1856, and passing in 
review all the various improvements that have 
been embodied in it up to the very latest type 
in use to-day. One of the great advantages of 
this class of boiler, which M. Bertin defines as that 
of ‘‘ limited circulation,” is that the feed water can 
be put into the boiler at the coldest part and gradu- 
ally warmed up, taking the opposite direction to 
the furnace gases. 

Passing now to what M. Bertin calls boilers of 
‘*free circulation,” in Chapter XII. he gives an 
account of Joessel’s early experiments in 1869, and 
the results he obtained. The Oriolle boiler is some- 
what on the same lines as Joessel’s boiler, and has 
been used on torpedo-boats in France, but in 
actual service these boilers have given anything but 
satisfaction. 

The d’Allest boiler, introduced in the year 1871, 
and subsequently associated with the improvements 
of Lagrafel, has been fairly extensively applied in 
the French Navy and the merchant marine. 
Bertin describes both the older form of this boiler 








and a new type which was introduced by M. 
D’Allest last year, but which appears to have not 
yet received the test of regular service. M. Bertin 
expresses a preference for the new type, and with 
regard to the older form he points out that in view 
of the serious accident on the cruiser Jauréguiberry, 
the most careful attention to the maintenance of 
the proper water level is necessary to safety in 
working boilers of this class. 

The boilers of Messrs. Seaton, and Babcock and 
Wilcox, Anderson and Lyall, Towne, Field, &c., 
are dealt with, but these are too well known to 
English readers to need further comment. The 
Niclausse boiler has been tried pretty exhaustively 
on the Friant, but the results during the earlier 
trials were not altogether satisfactory, the combus- 
tion being very imperfect. The boiler has, how- 
ever, incontestable advantages, such as facility for 
cleaning, repairs, and other matters, which M. 
Bertin thinks must undoubtedly bring it to the 
front. The other boilers dealt with are Diirr, De 
Dion-Bouton-Trépardoux, Ward’s boiler as fitted 
on the Monterey, Charles and Babillot, and others. 

In Chapter XIII., which is devoted to what M. 
Bertin calls boilers of ‘‘ accelerated circulation,” he 
explains the theory of circulation, of the formation 
of steam bubbles, &c., and their influence upon 
ascending columns in a limited area. To M. du 
Temple and M. Sochet M. Bertin gives the honour 
of the first introduction of tubulous boilers, on 
a practical scale, into the French Navy. M. du 
Temple’s first boiler was designed with a view to 
being used on a flying machine. It has maintained 
its original form very much from the beginning, 
viz., that of a large reservoir above two smaller 
ones, and a series of small tubes connecting 
the upper drum to the two lower ones. M. du 
Temple began by using very small tubes indeed, 
namely, of about 10 millimetres diameter, but was 
gradually obliged to increase this diameter. A 
large number of improvements have been intro- 
duced into the du Temple boiler by various engi- 
neers, but undoubtedly the most important improve- 
ments, and those of most practical value, have been 
those suggested by M. Normand, of Havre. These 
consisted in shortening the length of the small 
generating tubes and increasing their diameter ; the 
diameter of the tubes has gradually grown up to 35 
millimetres, and there are now three rows of tubes. 
instead of five, as employed in the earlier boiler. 

The most recent type of the du Temple boiler is 
that invented by M. de Guyot; it is now being 
employed on several of the French torpedo-boats. 
A somewhat special attachment is used for screw- 
ing the tubes into the reservoir, which M. Bertin 
illustrates. 

M. Normand’s first work in connection with the 
tubulous boilers was in the improvements he em- 
bodied in the du Temple boiler ; these alterations, 
M. Bertin says, have proved the most practical inno- 
vation introduced into that boiler. From that M. 
Normand gradually developed the various forms 
of boiler that bear his name. The latest type, as 
used on the Forban, has given somewhat remark- 
able results, and will no doubt be of interest to our 
readers. It is a semi-return flue boiler, an arrange- 
ment greatly increasing the efficiency and getting 
over the difficulty found in the du Temple boiler of a 
low efficiency in combustion and an excessive heating 
of the funnel, points that have given considerable 
difficulty, both in this country and abroad. M. 
Bertin gives some interesting details about copper 
tubes which M. Normand himself used in a few of 
his boats with very satisfactory results, but which 
he ultimately gave up in common with other con- 
tractors, using now iron tubes, whereas most of our 
contractors use galvanised steel. 

Leblond and Caville, of Cherbourg, have intro- 
duced one or two types which resemble the Nor- 
mand boiler, and their latest type is somewhat 
similar to the latest type brought out by d’Allest ; 
this has not yet been fully tried, but ought to be 
an improvement on their earlier boiler. 

The next boiler described is one of our best known 
English boilers, designed by one who, M. Bertin 
says, is justly known and admired all the world 
over—the able engineer of Chiswick. M. Bertin 
gives very full particulars both of the earlier and 
late types of this boiler, in which we need not 
follow him, except to say that his views do not 
quite coincide with those of Mr. Thornycroft as 
to the dryness of the steam, &c., and to remark 
that the list of the Thornycroft boilers fitted in the 
French Navy is not quite complete. 

The Mosher boiler, which closely resembles the 
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Thornycroft boiler, is fitted on board the Maine ; its 
only advantage is, M. Bertin says, that if one half 
of the boiler gives out the other half can still be 
used. The only other above-water delivery boiler 
is the Symon-House, designed expressly for use 
with liquid fuel. 

Mr. Yarrow’s well-known straight tube boiler has 
been fitted onthe Foudre, with good results. Ease 
in cleaning, inspecting, and replacing of the tubes 
are points of special advantage with this class of 
boiler. Mr. Yarrow’s experiments on circulation, 
which are too well known to our readers to need 
comment, are discussed, and a comparison between 
the Thornycroft and Yarrow boiler is given. 

Mr. Blechynden’s modifications of Yarrow’s 
boiler, Read’s, White’s, Fleming and Fergusson’s, 
Seaton’s, and other boilers are all described and 
illustrated. With this ends the description of the 
various classes and types of boilers. Chapter XIV. 
treats of the various advantages attaching to 
tubulous boilers. These may be briefly summed 
up as follows: Facility for supporting high pres- 
sure, immunity from serious accidents, lightness 
(and under this head M. Bertin gives a very inte- 
resting Table of the comparative weights of the 
different boilers per square foot of grate surface), 
ability to stand forcing without injury, and quick- 
ness in raising steam. 

M. Bertin next turns his attention to the price 
and life of tubulous boilers, the difticulties of repairs, 
tube stopping, irregularities of feed, necessity of 
using pure water. The comparative Tables given 
by M. Bertin will be studied with interest, espe- 
cially as regards weights, space occupied, &c. 

art IV. is devoted to boiler mountings and 
fittings, and covers all the ground of fire and man- 
hole doors, safety valves, reducing valves, super- 
heaters, automatic feed regulators, &c. With the 
enormous number of accessories and fittings of all 
kinds that are now crowded into our modern 
engine and boiler rooms, their importance is daily 
on the increase, and their maintenance and super- 
vision occupy a larger share of the attention of 
the engineer on watch. As far as possible these 
tittings should be automatic, so as to demand the 
minimum amount of attention on the part of those 
in charge; but, on the other hand, a nominally 
automatic fitting which is not reliable is a most 
fertile source of danger. 

Safety valves and the calculations for their 
<limensions are gone fully into, and M. Bertin 
gives two formulz at present in use ; he also states 
that safety valves, instead of exhausting into the 
atmosphere, are now fitted so as to exhaust direct 
into the main condenser. This arrangement has 
obvious inconveniences, but it saves the feed 
water. The now familiar Belleville reducing valve, 
which has contributed so materially to the success 
of that boiler, is fully illustrated and described, as 
also the automatic trap. 

Chapter XVIII. gives us descriptions of all the 
fittings connected in any way with the feed water 
level, &c. The question of gauges, glasses, and 
water gauges is a very important and difficult one, 
especially with tubulous boilers, when the quantity 
of water in the boiler is small, and when the pres- 
sure is high. M. Bertin says that so far no system 
has given complete satisfaction and fulfilled all the 
necessary requirements. He omits the tale gauges 
used by Mr. Thornycroft, which, although some- 
what difficult to read after they have been a short 
time in service, are not so liable to failure as the 
glass ones, and can therefore be used as a stand-by. 

The various automatic feed regulators which M. 
Bertin selects are those of Belleville, Thornycroft, 
and Sigaudy, and an ingenious arrangement sug- 
gested by Messier. Weir’s hydrokineter and M. 
Garnier’s arrangement for increasing the circulation 
in cylindrical boilers are given. 

Suction filters are represented by the one used 
almost exclusively in the French Navy designed by 
M. Normand, and we have no doubt that in a 
future edition of his book M. Bertin will include 
some of the pressure filters now in use in our own 
Navy and mercantile marine. 

The French have always paid great attention to 
feed heating, and to any system whereby they can 
save coal, and we are, therefore, not surprised to 
find that M. Bertin devotes several pages to this 
subject. The Normand heater is given as the 
type of French heaters, and Weir and Wain- 
wright as British and American. We have not 
follow M. Bertin in his elaborate 
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calculations of the gain due to feed heating, 
beyond saying that by using steam from the low- 


pressure casing a saving of 8 per cent. is to be 
obtained. He remarks, however, that the actual 
advantages of using feed heaters must not be gauged 
merely by their theoretical gain, as there are 
other important advantages that accrue from their 
use. 

With a description of various forms of evaporators 
and ash ejectors, M. Bertin closes his important 
elementary treatise on marine boilers. We are 
sorry he has not included a thoroughly complete 
alphabetical index, as this is of great service in a 
book of reference, and saves a good deal of time 
when looking up a subject. 

In conclusion, we cannot but feel that M. Bertin 
is to be congratulated on the appearance of his book 
at this present juncture. Its publication is most 
opportune, its style is lucid and descriptive, and 
the book is not crowded with complicated formule, 
which may be of use to the engineering student or 
professor, but which are often quite unnecessary 
to the practical engineer in solving the problems 
of everyday work. 

Were the book in English its circulation here 
would be large amongst marine engineers, and, in 
fact, amongst all interested in tubulous boilers, and 
we hope that M. Bertin will see his way to giving 
us an English edition before long. 





The Light Railways Act, 1896 (59 and 60 Vict., c. 48). 





Together with the Rules of the Board of Trade made 
under the Act; the Lands Clauses Consolidation Act, 
1845 (sections 16-80); the Arbitration Act, 1889; and 
the ‘‘ Enactments Relating to Safety,” with Notes and 
a copious Index. By Evans Austin, M.A., LL.D. 
London: Reeves and Turner, 100, Chancery-lane and 
Carey-street. [Price 5s. net. ] 
The Light Railways Act came into force when it 
received the Royal assent on August 14 last, and, 
as has been fully explained in ENGINEERING (see 
vol. lxi., pages 287, 324), was passed through the 
Legislature with the view of enabling individuals, 
companies, and public authorities to construct rail- 
ways of limited capacity on the public highways or 
through lands without the necessity of Parlia- 
mentary sanction, provided the Board of Trade 





gave permission. The work now issued gives the 
full text of the Act, with those sections of other 
Acts regulating procedure, and the author, who has 
a close acquaintance with private Bill procedure, 
offers valuable suggestion as to the scope of, and 
procedure under, the Act, while the index at the 
end is invaluable. 

Proceedings may be started in May or October 
by advertising the usual notices and the depositing 
of plans in the following month. Of course such 
notice must include intimation of the gauge and 
the motive power. The estimate to be deposited 
is, in addition to the particulars required for ordi- 
nary railways, to include the expenses of acquir- 
ing land, and all incidental expenses. 

he Committee under the Act comprises the 
Earl of Jersey as chairman, Mr. Gerald A. R. 
FitzGerald, barrister-at-law, and Colonel Boughey, 
R.E., members. This Commission first ascertain 





if all parties interested have been notified and 
consulted, and if all formalities have been observed, 
and then they must hold a public inquiry, con- 
sidering and weighing every objection, whether 
made formally or informally. Here, too, it is 
interesting to point out that in addition to the 
usual objectors, any one may oppose the scheme 
if the railway will destroy or injure any building 
or other object of historical interest, or if it will 
injuriously affect any natural scenery, &c. The 
Commissioners, if satisfied, prepare the draft order 
for submission to the Board of Trade, who then 
become the court of appeal. The Board of Trade 
also must consider every objection lodged with 
them, and may hold an inquiry. The prospect 
of frivolous objection is greatly lessened when 
it is recalled that the expenses of the Board of 
Trade inquiry must be paid by promoters or ob- 
jectors, according to the direction of the Board. 

he Board of Trade also consider whether Parlia- 
ment should not be consulted by reason of the 
magnitude of the scheme, its effect on public safety 
or on any existing railway company, or for any 
other reason relating thereto. The Board of 
Trade inquiry will be more formal. The procedure, 
it will therefore be seen, is such as to conserve 
public freedom ; a local authority can only embark 
on a railway scheme by special resolution. It is 
quite clear that a ‘‘parish” council cannot take 
this step. As we have said, the work before us 
makes the provisions of the Act very clear, each 





clause being carefully elucidated. 
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CaTALoGuEs. -— Mr. Edward Baker, 14 and 16, John 
Bright-street, Birmingham, who some time ago issued an 
admirable list of books dealing with locomotives, has 
now sent out what he aptly calls a chronicle of books re- 
lating to steam navigation, the Navy, and allied subjects, 
with their selling prices. In each section the books are 
arranged in chronological order, and there is given a brief 
but serviceable description of the contents, so that by any 
one interested the catalogue will be appreciated. He 
may ascertain whether the book is worth consulting in his 
particular quest without going to the library for it. The 
price is 6d. 


COPENHAGEN FREE Port.—We have received from Mr. 
P. F. Esbensen, of 8, Reventlowsgade, Copenhagen, a 
very well printed book concerning the free port of Copen- 
hagen. In this port no customs duties are charged, and 
further the fees are restricted to a nominal pierage due. 
The northern basin has 858 yards of quays “a a depth of 
24 ft. 7 in.; the middle basin has 686 yards of quays 
with a like depth; the western basin has 1167 yards of 
quays with a depth of 26 ft. 8in.; while the east basin 
has 1476 yards of quays and 30 ft. depth of water. This 
book gives a large number of statistics of exports and 
imports, together with the text of the Act constituting 
the port and copies of the regulations. It also contains 
a guide to Copenhagen and a number of capital illustra- 
tions of objects of interest there. 


COLLISION AT VicTORIA STATION, MANCHESTER.—The 
Lancashire and Yorkshire Railway Company’s Victoria 
Station at Manchester is situated for trains coming from 
the east at the foot of a steep incline, and as the traffic in 
this station is exceedingly heavy, ‘‘calling-on” arms are 
provided just outside the east end of the platform, these 
signals being used whenever the platform 1s occupied and 
the train brought in at caution, while the instructions 
provide that these arms must not be lowered until the 
train has come toa stand. On December 3, however, it 
appears that the arm was lowered while an empty Mid- 
land train, with an engine at each end, was some way off, 
and the driver, ins of stopping, ran on, and was un- 
able to draw up short of a previous train which was just 
moving away. The collision injured no one, and the Mid- 
land stock suffered the most. Colonel Addison considers 
that both signalman and driver were to blame, the former 
for pulling the signal ‘‘ off” too soon and the latter for 
not stopping. It appears that the Lancashire and York- 
shire drivers have been instructed to stop at the “ calling- 
on” arm whether “ off” or ‘‘on,” but the Midland drivers 
had not been officially notified of this. The “ calling-on” 
arm, and the home signals working in connection there- 
with, had been recently moved further away from the plat- 
form, but Colonel Addison does not think that this con- 
tributed to the accident. In view of the enormous traffic 
at this point he considers it very satisfactory that there 
are so few accidents, and that generally signalmen and 
drivers show no want of care, pee he suggests that, when- 
ever possible, no second train should be allowed to run to 
the platform until the previous train is well on its 
journey. 
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TEST PIECE MILLING MACHINE. 


CONSTRUCTED BY MESSRS. RIEHLE BROTHERS, ENGINEERS, PHILADELPHIA. 


MICROSCOPIC OBSERVATIONS ON 
THE DETERIORATION BY FATIGUE 
IN IRON AND STEEL. 


By Tuomas AnprEws, F.R.S., M. Inst., C.E., 
F.C.S., Consulting Engineer and Chemist, 
Metallurgical Testing Laboratory, Wortley, near 
Sheffield. 

INTRODUCTION. 

Tue author has for many years past been 
engaged on researches with the object of ascer- 
taining some of the causes of the deterioration of 
iron and steel, leading to the accidental fracture 
of railway axles, rails, tyres, propeller shafts, and 
other forgings and engineering constructions of steel. 

In the study of the causes leading to the de- 
terioration by fatigue in metals, ultimately pro- 
ducing fracture, it seemed to the author desirable 
primarily to commence a careful investigation with 
high microscopical powers, of the visible, tangible, 
and measurable causes influencing the enduring 
strength of metals. This method will prove of more 
practical value than any attempt at theorising in 
connection with such an important subject, and will | 
doubtless lead to interesting and important results. | 
Some attempt has been made to do this in a recent | 
research by the author, entitled “ Microscopic | 
Internal Flaws Inducing Fracture in Steel” (EN- | 
GINEERING, July 10, 1896; also E. and F. N. 
Spon, Strand, London). 

If it were possible to produce a perfect metal, | 
theoretically, there should be no deterioration by | 
fatigue, but, alas! this at present seems almost 
impossible. 

Brief reference may be here made to various 
authentic information and opinions on the subject 
. the deterioration of iron and steel from fatigue. 

Nhatever be the cause of the deterioration of 
metals through repetition of stress, or the fatigue 
of wear and tear (and notwithstanding the most 
valuable | experiments of Wohler, Sir Benjamin 
Baker, Professor Bauschinger, Professor Kennedy, 
and others, comparatively little is known of the 
true cause of such deterioration), there is a con- 
Seusus of facts indicating that a weakening of 
endurance practically occurs in iron and_ steel 
through the action of repeated stress. In connec- 
aya interesting subject reference may be 
ran poms remarks by Professor W. C. Unwin, 

-R.S., M. Inst., C.E. : “In all cases the number 


of repetitions of loading the bar wi imini 
rep vill bear diminishes 
with increased range of variation of stress.” ‘It 
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is impossible not to conclude that, whatever the 
cause of decreased life of the bar may be, it isa 
cause which acts continuously, altering in some 
way the structure or the properties of the bar.” 
‘‘The material, after a certain number of repeti- 
tions with a given range of stress, does break with 
fewer subsequent repetitions. For some reason 
the ordinary testing machine observations are too 
coarse to detect the difference. The deterioration 
may be primarily a loss of power of yielding in 
the particles near the place of weakness, and not 
a loss of tenacity” (‘‘The Testing of Materials of 
Construction,” by Professor W. C. Unwin, F.R.S., 
|M. Inst., C.E., pages 378 and 379). 

‘Repeated change of temperature alone, even 
within the comparatively moderate range from 
100 deg. Cent. to 17 deg. Cent., produces a con- 
siderable amount of internal friction between the 
constituent molecules of the metal, which tends to 
modify some of its physical properties” (Mr. 
Herbert Tomlinson, B.A., F.R.S., ‘‘ Philosophical 
Magazine,” vol. xxix., page 77), 

The eminent American professor of engineering, 
Dr. Robert H. Thurston, referring to the effects of 
age and exposure on iron and steel, has observed 
that ‘‘These phenomena, which consist in alter- 
nations of chemical constitution and molecular 
changes of structure, are not less important to the 
mechanic and the engineer than those already 
described. Requiring usually a considerable period 
of time for their production, they rarely attract 








|attention, and it is only when the metal is finally 


inspected, after accidental or intentionally pro- 
duced fracture, that these effects become observable. 
The first change to be referred to is that gradual 
and imperceptible one which, occupying months 
and years, and under the ordinary influence of the 
weather going on slowly but surely, results finally 
in important modification of the proportions of 
the chemical elements present, and in a consequent 
equally considerable change of the mechanical 
properties of the metal.” Crystallisation ‘may 
apparently take place, according to some authori- 
ties, either by very long continued jarring of the 
particles beyond their elastic limits, or under the 
action of high temperature, by either mechanical 
or physical tremor. But no evidence is given here 
that a single suddenly applied force, producing 
fracture, may cause such a systematic and com- 
plete rearrangement of molecules” (‘‘Iron and 
Steel,” ‘‘Materials of Engineering,” Professor 
r. Eng., page 582). 








Mr. James EK. Howard, C E., Engineer of Tests, 
Watertown, Mass., has also referred to ‘‘the 
effects which lapse of time alone causes in over- 
strained material.” 

Mr. G. Snelus, F.R.S. (Iron and Steel Institute 
meeting, May 7, 1891, see Iron, May 15, 1891, 
page 423), remarked that ‘‘ Vibration had an 
enormous effect in producing crystallisation.” 

Allusion is made to the circumstance that “ rail- 
way axles become brittle from the fatigue of wear 
and tear, and that continued strains and concus- 
sions induce brittleness in metals,” in a recent 
work, “Iron or Steel Railway Axles,” pages 51 
and 52, by Mr. Thomas Andrews. The following 
reference is also made to this subject by Professor 
Thurston, ‘‘As it was carefully made from ex- 
cellent material, Beardslee regards it as ‘an un- 
mistakable instance of crystallisation, which was 
probably produced by alternations of severe stress, 
sudden strains, recoils, and rest.’” (‘‘ Materials 
of Engineering,” vol. ii, page 578; see also 
page 580 of the same work.) 

It has been thought that magnetic influences 
tend to induce brittleness in railway axles, as will 
be seen on reference to the following paper (‘‘ Some 
Peculiar Changes in the Internal Structure of 
Iron,” by Charles Hood, F.R.A.S., read before 
the Inst. C.E, June 21, 1842), and some other 
interesting observations on the crystallisation and 
consequent brittleness of metals resulting from 
long wear and tear, have been made by Dr. Collett, 
the State Geologist of Indiana (Iron, January 23, 
1885). 

Furthermore, corrosion appears to promote 
brittleness in railway axles (‘‘ Iron or Steel Rail- 
way Axles,” page 57, by Mr. Thomas Andrews), 
and some remarks were made on the brittleness of 
iron and steel resulting from corrosion and electric 
action in The Engineer, April 6, 1888. 

That low temperature induces brittleness in rail- 
way axles, when under concussional stress, has 
been demonstrated by Mr. Thomas Andrews 
(‘* Effect of Temperature on the Strength of Rail- 
way Axles,” Parts I., II., and III., Min. Proc. 
Inst. C.E., vols. Ixxxvii., xclv., and -ev., and 
‘* Effect of Chilling on the Impact Resistance of 
Metals,” Min. Proc. Inst. C.E., vol. ciii.). See 
also a paper by Mr. Thomas Andrews ‘‘ On Effect 
of Strain on Railway Axles, and a Minimum 
Flexion Resistance Point in Axles,” Transactions 
Society of Engineers, London, 1895. 





Mr. Christer P. Sandberg, C.E., has also made 
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valuable experiments on the influence of low tem- 
perature on iron and steel rails (Styffes’ ‘‘ Iron 
and Steel,” page 151), and ‘‘ Falling Test Results 
of Winter and Summer Experiments on Steel 
Rails,” at Domnanfvet, Sweden, 1888. 

Reference may be made also to recent Russian 
experiments, Iron, February 26, 1892, page 189. | 
Additional information on the subject will also be 
found in Iron, May 1, 1885 ; The Engineer, Novem- 
ber 9, 1888; The Engineer, March 8, 1889 ; see 
also the remarks by Mr. Pendred during a discus- 
sion on a paper by Mr. Thomas Andrews, ‘‘ On 
the Strength of Railway Axles,” in the Transac- 
tions, Society of Engineers, 1879, page 171, and 
also the observations of Mr. C. Horsley, M. Inst. 
C.E., on the same paper (Trans. Soc. Engineers, 
1879, page 173). Reference may also be made to 
Tron, November 22, 1889. 

The experiments of M. André le Chatelier (The 
Engineer, February 21, 1890), on the influence of 
temperature on the resisting strength of metals, 
are also of interest. 

The brittleness of steel at low temperatures has 
also frequently been noticed in Arctic expeditions 
(*‘ First Crossing of Greenland,” by Dr. Nansen, 
page 36). 

The recent experiments of Herr F. Steiner, 
Professor at the German Technical High School 
in Prague, will be regarded with interest in con- 
nection with this subject, and the experiments of 
Chernoff have shown that chilling largely reduces 
the size of the ultimate crystals of metals (Engi- 
neering aut Mining Journal of New York, No- 
vember 3, 1888, page 374). 

The following extracts from ** The Metallurgy of 
Steel,” by Mr. Henry M. Howe, M.A., pages 197, 
198, afford useful information on the deterioration 
of iron and steel from fatigue : ‘‘ Regarding iron 
as a viscous liquid, it is not intrinsically impro- 
bable that the size of its crystals should change at 
the ordinary temperature, eminent and dogmatic 
engineers to the contrary notwithstanding. The 
crystals in native silver and of ‘ moss’ copper are 
credibly reported as changing their shape some- 
what rapidly in mineralogical cabinets. Given 
such a tendency, vibration might well increase it. 
Agitation precipitates the crystallisation of water 
tranquilly cool below 0 deg. Cent.” 

‘* Instances of important changes in iron at rela- 
tively low temperatures are that of density at 100 
deg. Cent., observed by Langley, of stress at 60 deg. 
Cent., by Barus and Strowhal, of carbon at a 
brown tint by Brinnel, of flexibility by Coffin at a 
straw tint.” ‘‘ We can readily understand that 
vibration should increase the tendency to break 
with a crystalline fracture. First, every variation 
of stress alters the shape of the metal: and all 
vibration and shock must cause vibration of stress.” 
‘* Vibration may be harmless if longitudinal, in- 
jurious if transverse, and so flexure-causing ; the 
flexure the immediate, the vibration an indirect 
cause.” ‘* Again, if stress be applied to iron by 
some vibrating body whose vibrations are syn- 
chronous with the natural vibration of the metal 
itself, then each vibration of that body creates a 
stress which tends to increase the amplitude of 
the metal’s vibration, and we can conceive that 
this might go on till we reach an amplitude so great 
as to cause rupture, as in the fabled attempt to 
fiddle a bridge down.” 

‘* Vibration is said to change the structure of 
some alloys greatly, making them extraordinarily 
brittle.” ‘*On the Pennsylvania Railroad the frac- 
ture of wrought-iron axles is usually more or less 
fibrous, that of steel axles granular; but as a whole 
there seems to be a tendency, stronger in steel than 
in wrought iron, towards a crystalline fracture.” 

Some interesting remarks have been recently 
made on ‘The Fatigue of Metals” by Mr. P. 
Kreuzpointner, from the Iron Age (see Industries 
and Iron, May 3, 1895, page 347). 

It has also recently be2n stated that cast metal, 
instead of deteriorating by reason of wear and stress, 
actually increases in the strength of its endurance 
under certain conditions, Mr. A. E. Outerbridge, 
Jun., Philadelphia, Pa., observing, ‘‘It has been 
generally accepted as a fact that cast iron under 
the influeace of repeated shocks, becomes brittle, 
and will finally break under a blow which otherwise 
it would have withstood. Tt will probably surprise 


metallurgists therefore to learn that experiment 
disproves the supposed fact, and establishes exactly 
the opposite condition.” 

‘The result of about a thousand tests of bars of 
cast iron of all grades, from the softest foundry 





mixtures to the strongest car-wheel metal, enables 
me to state with confidence that, within limits, cast 
iron is materially strengthened by subjection to 
shocks of repeated blows.” 

‘* Quantitative tests made upon the impact 
machine prove that the molecules of cast iron 
rearrange themselves under reasonably few shocks, 
so that it is perfectly practicable to molecularly 
anneal such castings when cold. Pulleys, and, in- 
deed, all castings, are subjected in everyday ser- 
vice to this process of molecular annealing, and old 
castings are, therefore, more reliable than new 
ones, unless misused.” (‘‘The Mobility of Mole- 
cules of Cast Iron,” from discussion on the ‘‘ Physics 
of Cast Iron,” at the Pittsburg meeting, American 
Institution of Mining Engineers. See Industries 
and Iron, March 13, 1896, page 202.) 

The problem of the causes involved in the de- 
terioration of iron and steel by fatigue is a difficult 
one, nevertheless there is hope of its solution. 
The present testing appliances are apparently not 
sufliciently delicate for the purpose, but the author 
is of opinion that the microscope will, in all pro- 
bability, prove in the near future a valuable in- 
strument for the investigation of the subject. The 
basis of the research must be an intimate know- 
ledge of the ultimate structure of the metals, and 
unfortunately our knowledge in this direction is at 
present very meagre and limited. 

Additions to our knowledge of the microscopic 
structure of iron and steel have, however, been 
made by the recent valuable researches of Dr. H. 
Clifton Sorby, F.R.S., D. Chernoff, J. C. Bayles, 
F. Lynwood Garrison, Dr. Wedding, F. Osmond, 
A. Sauveur, Professor Martens, Professor J. O. 
Arnold, Mr. J. E. Stead, Mr. Thomas Andrews, 
and others. 

The study, with suitably high powers, of the 
microscopical structure of unstrained new iron or 
steel, in combination with a comparative study of 
microscopical sections of the same metal, after 
having been exposed to prolonged vibration and 
stress, will probably throw new light on the causes 
of fatigue in metal resulting from long wear and 
tear. Accurate drawings and micro-measurements 
of the relative microscopical structures of new, 
compared with the structure of fatigued metal 
(under known conditions of stress), would prove 
of considerable value in the elucidation of this 
important subject. 

So important, indeed, is this aspect of the ques- 
tion, that the author, some time ago, commenced a 
research with the hope of throwing light on the 
matter. He has already made numerous micro- 
scopical observations on the structure of both 
strained (under known conditions of stress and age) 
and unstrained metal, such as steel railway axles, 
rails, tyres, propeller shafts, locomotive forgings 
of iron and steel, &c., and tentatively he is now of 
the opinion that the deterioration of fatigue in 
metals is probably to some extent due to a gradual 
loosening of the cohesion along the intercrystalline 
spaces or lines of junction of the ultimate crystals 
constituting the metal, this gradual loss of cohe- 
sion being induced and promoted by the repetition 
of stress or vibratory strains, the effect being 
intensified, and perhaps in many cases primarily 
induced, by the presence of internal micro-flaws 
or germs of metallic disease of the nature of those 
alluded to below. Sometimes also in course of the 
primary crystallisation of the metal from its plastic 
state on cooling, the ultimate crystals are stressed, 
and in their endeavour to resume their normal geo- 
metrical symmetry a microscopic alteration of their 
‘* habitat” or environment occurs, which tends, in 
however slight a manner, to fatigue the mass of 
metal as a whole, and to induce inter-structural 
strain. The presence of internal micro-flaws in 
steel or other metals, due to the micro-segregation 
of sulphide of iron, phosphorus, silicon, and other 
impurities, also greatly aids the deterioration of 
metals under the stress of wear and tear, in the 
manner referred to in the author’s recent researches, 
** Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts,” by Mr. Thomas Andrews, Enetr- 
NEERING, January 17, 1896, and E. and F. N. 
Spon; see also ‘‘Microscopic Internal Flaws 
Inducing Fracture in Steel” (see ENGINEERING, 
July 10, 1896), and this aspect of the subject will 
he more extensively alluded to in the further part 
of the present investigation. 

In connection with this subject reference may be 
made to the following papers, &c. : 

**On Tests of Railway Axles,” by the Engineers’ 
and Architects’ Society of Austria, published in 





The Engineer, February 2, 1877, by the late 
Mr. Walter R. Brown, M.A. 

‘* On Steel for Tyres and Axles,” by Sir Benjamin 
Baker, K.C.M.G., LL.D., F.R.S., Min. Proc. 
Inst. C.E., vol. xvii, page 353. 

‘* Effect of Temperature on the Strength of 
Railway Axles,” parts I., II., and III., by Thos. 
Andrews, Min. Proc. Inst. C.E., vol. Ixxxvii., 
Session 1886-87 ; vol. xciv., Session 1887-88 ; and 
vol. ev., Session 1890-91. 

‘* Effect of Chilling on the Impact Resistance of 
Metals,” by Mr. Thos. Andrews, Min. Proc. Inst. 
C.E., vol. ciii., page 231. 

**The Breaking of Locomotive Driving Axles” in 
‘* Safe Railway Working,” by Clement E. Stretton, 
C.E., page 96. 

‘*Observations on the Durability of Wrought- 
Iron Axles ” (see Presidential Address to the Iron 
and Steel Institute, May, 1889, by Sir James 
Kitson, Bart., M.P., M. Inst. C.E.). 

** Fracture of Steel Axles on Rounding Curves,” 
by Thos. Andrews, in The Engineer, June 20, 1890. 

“Tensile Strength of Wrought-Iron Railway 
Axles,”* by Thos. Andrews (The Engineer, De- 
cember 29, 1893). 

‘* Effect of Strain on Railway Axles, and a Mini- 
mum Flexion Resistance Point in Railway Axles,’”’* 
by Thos. Andrews (Transactions of the Society of 
Engineers, London, 1895). 

“The Life of Railway Axles,”* by Thos. 
Andrews, in The Engineer, February 22, 1895. 

‘* Remarks on the Influence of Temperature on 
Steel Railway Axles,”* by Mr. Thos. Andrews, 
ENGINEERING, July 5, 1895. 

‘* Microscopic Internal Flaws in Steel Railway 
Axles, Tyres, Rails, Propeller Shafts, &c.,”* by 
Thos. Andrews, ENGINEERING, July 10, 1896, and 
E. and F. N. Spon, London. 

‘*Tron or Steel Railway Axles ; a Defence of 
Wrought-Iron Axles and Shafts,’* by Thos. 
Andrews, 1895. 

‘* Remarks on Steel Railway Axles,”* by Thos. 
Andrews, 1895. 

** Micro-Metallography of Iron,” by Mr. Thomas 
Andrews, Proc. Royal Society, London, 1895. 

‘*The Micrographic Analysis of Metals,” by 
Professor J. O. Arnold (‘Iron and Coal Trades 
Review,” January 31, 1896). 

‘*The Cause of Mysterious Fractures in the 
Steel used by Marine Engineers as Revealed by 
the Microscope,” by A. E. Seaton, read before the 
Institution of Naval Architects, March 26, 1896, 
and ‘‘Remarks thereon by Professor J. O. 
Arnold.” 

‘*The Micro-Physical Structure of Heavy Steel 
Guns,”* by Thomas Andrews. 

** Microscopic Structure, Chemical Specification, 
and Physical Tests of Steel Rails,”* by Thomas 
Andrews. 

‘*Safe Specification for Steel Locomotive Con- 
necting-Rods and Forgings,” * by Thomas Andrews. 

‘* Relative Effect of Hydraulic and Impact Forg- 
ing on Steel Shafts,” * by Thomas Andrews. 

‘** Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts,”* by Thomas Andrews ; En«1- 
NEERING, January 17, 1896, and E. and F. N. 
Spon, London. 


(To be continued.) 


THE WORK OF THE REICHSANSTALT. 

Every year the President of the Physikalisch- 
Technische Reichsanstalt has to present to the 
curators a report on the work done during the year 
in the physical and in the technical departments. 
This report is not published, but an official abstract 
appears in the Zeitschrift fiir Instrwmentenkwide. 
The report for the year ending in February, 1896, 
was dealt with in the July and August issues of 
that journal. The Reichsanstalt has further pre- 
pared a memoir for the Imperial Diet ; this memoir 
covers the period 1893 to 1895. We pointed out 
in our British Association report,t that about 
15,000/. is allowed annually for the maintenance 
of the institute, not reckoning the cost of site, 
plant, &c., on which some 200,000/. have been 
spent, partly met by donations. The Wissenschaft- 
lichen Abhandlungen der Reichsanstalt, the second 
volume of which was published in 1895, do not by 
any means explain all the scientific researches con- 
ducted in that institute. Papers appear in Wiede- 








* Copies of these works may be obtained on application 
to Mr. Thomas Andrews, Metallurgical Laboratory, 
Wortley, near Sheftield. 

+ See ENGINEERING, vol. lxii., page 552. 
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manws Annalen, generally cited as ‘‘ Wied. Ann.,” 
whilst the Wiéissenschaftlichen Abhandlungen are 
rather unfortunately abridged as ‘‘ W. A.” ; in the 
Sitzungsberichte der Berliner Academie, Zeitschrift 


fiir Anorganische Chemie, Zeitschrift des Vereins 


Deutscher Ingeniewre, and in other technical jour- 
nals. A distinction is duly made between ofticial 
and private communications. In the summary of 
the report of 1896, which we herewith offer, we 
shall not have particular occasion to distinguish 
between the work of the two departments. The 
staff of last year had not changed ; 71 persons were 
in constant employ, while several scientists gave 
their voluntary assistance. We add the names of 
the respective investigators in brackets. 

Gravitation (Scheel and Diesselhorst)*, — In 
order to determine the diminution of the gravity 
effect with height, experiments were made in the 
building, 46 ft. high, and in the chimney, then still 
surrounded by its false work, 99 ft. high. Follow- 
ing the method previously used at Breteuil by the 
Bureau des Poids et Mesures, a balance was fixed 
at the higher level, and a second pair of scales sus- 
pended from the first by three hard brass wires, 
(0.5 millimetre in diameter, so that the same mass, 
nickeled brass cylinders of 1 kilogramme, could be 
weighed according to Gauss’ method at the two 
levels. In the chimney both balances were placed 
in boxes within which the wires were encased, 
whilst in the main part of the shaft the wires 
were hanging free and secured eccentrically about 
one-third of the diameter from the wall. For the 
tests conducted in the house, the wires were en- 
cased in fine tubes, to cut off draughts. It resulted 
that the weight of one kilogramme is diminished by 
0.295 milligramme for each metre that the mass is 
raised above the surface. At Breteuil, under dif- 
ferent local circumstances, 0.309 had been found. 

Thermal Researches, Expansion and Thermo- 
meters (Thiesen, Scheel, Sell).+—The expansion of 
a body, as measured, does not depend only upon 
the final temperature, but also upon the stages 
through which the body has passed. These varia- 
tions are known only for certain glasses. It is 
further believed that the volume alters in the 
course of decades, even if the temperature remains 
constant. The reasons are not clearly understood, 
but it seems probable that the chief matter consti- 
tuting a body (glass) may contain imbedded small 
somewhat different particles, between which and 
the chief matter equilibrium can be established 
only at an exceedingly slow rate. This assumption 
might also account for irregular expansions, partly 
ascribed to internal stresses. The paper deals chiefly 
with the linear expansion of glass and zinc rods, the 
expansion of glass, water, and mercury between 
0 and 100 deg. Cent., and especially near 100 deg., 
and the depression of the freezing point of thermo- 


meters made of Jena glass 16"! and of verre dur 
which had been kept at fairly constant tempera- 
tures for months. These thermometers were then 
very slowly heated up to 25, 50, 75, and 100 deg. 
Cent. By these means the difference between the 
uormal and the chief expansion of glasses is ascer- 
tained. ? 

yy * . 

The same investigators have also compared many 
mercury thermometers with one another, both in the 
horizontal and the vertical positions. { The previous 
comparisons by Griitzmacher of thermometer tubes 


of the Jena borosilicate glass 59" with gas thermo- 
meters agree well with these researches, and with 
Wiebe and Béttcher’s tests of Jena glasses 1641, so 
that both these kinds of glass prove reliable. 
Very High and Low Temperatures. —F urther 
experiments by Holborn and Wien§ are said to 
demonstrate that Le Chatelier’s thermo-couples, 
> . ranged by these scientists, and manufactured 
’y ‘elser and Schmidt, remain preferable to all 
other Pyrometers. Although the porcelain softened 
and — stuck to the platinum platinum-rhodium 
_ during an uninterrupted use of three months 
a ae glass works, where the temperature 
aried between 1100 and 1600 deg. Cent., the 
couple was finally found correct. No mention is 
made of Griftiths’ apparatus. The thermo-couple 
1s recommended even for practical operations, as its 
oS: fg does not call for particular skill. The 
bee mae to be carefully protected against the 
vace gases, however. There is, as Mahlke learned 
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t Ibid., vol. 2., pages 73-184. 2°" *Ol % Page 185. 


+ Ibid., vol. 2, pages 1 to 73. 
» Vol. 56, page 360, 
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on inquiry, a decided demand fora good pyrometer. 
The porcelain tubes which the Royal porcelain 
manufactory at Berlin now supplies are baked at 
1700 deg. Cent. They have been tested at the works 
of Julius Pintsch at Fiirstenwalde, and further 
experiments with larger water gas furnaces will be 
conducted at the Reichsanstalt. The following 
melting points have been determined: Nickel 
1484, palladium 1587, platinum 1780 deg. Cent. 

Low temperature researches are carried on in 
liquid air by means of platinum wires, 0.1 or 0.05 
millimetre in diameter, wound on slate frames or 
mica plates, and inserted in copper tubes. As yet 
the following thermo-couples have been studied 
between + 100 and — 80 deg. Cent.: Iron-con- 
stantan, copper-constantan, copper-nickel. 

Standardising of Thermometers.—During the 10 
months ending January 31, 1896, 9870 thermometers 
have been tested. Of these 8470 were for physicians ; 
200 of the technical or scientific thermometers were 
partly filled with nitrogen or carbonic acid. Of the 
instruments 848 were rejected, 36 arrived damaged, 
and 31 showed defects while under examination. 
There is also a testing station for thermometers at 
Ilmenau, which the Reichsanstalt has inspected. 

The Density of Water Vapour is being investi- 
gated by Thiesen. Two methods are being applied : 
either a body of known volume is weighed in satu- 
rated vapour (proposed by Bauer), or the volume 
occupied by the vapours of a weighed quantity of 
water will be determined. The former method is 
applicable only for working at atmospheric pres- 
sure, whilst with the latter method the pressure 
will be raised to 20 atmospheres. 

Determining Expansions by Fizeaw’s Apparatus 
(Gumlich).—The thermal expansion of the steel 
screws in Fizeau’s table was controlled by deter- 
mining, with the aid of these screws, the expansion 
of quartz which Benoit had ascertained with the 
aid of a platin-iridium table. A difference of 2 per 
cent. was found, and confirmed on repeating the 
experiments. The discrepancy would be accounted 
for by a slight oxidation of the steel mirror. On 
the other hand, it was observed that the thermal 
after-effect upon the steel screws would hardly 
exceed experimental errors. 

The Torsion Coefficients of Quarts and Glasses 
have been studied at different temperatures 
(Thiesen, Schell). Between 0 and 100 deg. Cent. 
that coeflicient varied by 10 per cent. in the case of 
a soft glass, of good Jena glasses and quartz fibres 
by 1 or 2 per cent., and of a glass containing no 
alkali by an almost inappreciable amount. 

Barometers and Pressure Gauges (Wiebe, Diessel- 
horst, Hebe).—A barometer of the technical depart- 
ment was compared to a normal barometer. The 
chief trouble seems to arise from the unequal tem- 
perature of various parts of barometers in heated 
rooms; cathetometer reading wouldaffordnoremedy. 
Three mercury barometers and 17 aneroids were 
tested, also 16 pressure gauges. The inquiry into 
the time effects in elastic boxes (two of the 
aneroid instruments are made of constantan), 
have not yet been brought toa conclusion. Their 
temperature coeflicient is very small. 

The experiments on the Transmission of Heat 
through Metallic Plates have already been noticed 
in our columns.* 

Electricity. Plant.—There have been put up 
in the new buildings a vertical compound 40 
horse - power engine of G. Kuhn, of Stuttgart, 
coupled with a Siemens and Halske dynamo, 
which can also be run as motor by the aid of 
the accumulators which were supplied by the 
Hagen Works; a gas engine of 12 horse-power; 
a dynamo for biphase or triphase currents by 
Siemens and Halske ; a dynamo of the Allgemeine 
Electricitiits Gesellschaft, and a continuous current 
Schuckert dynamo. The instruments are described 
as of the Weston type and Reichsanstalt design. 
The cells are all supplied with glass covers ; those 
for the laboratories are divided in groups of eight 
and placed in cupboards in the passages. 

Standard Resistances (Lindeck, Feussner, Jiiger). 
-—The primary and secondary mercury standards, 
and also the manganin standards, had last been 
tested in February, 1895, when no variation greater 
than 0.00002 or 0.00001 had been observed after 
two years’ use. The repeated tests to which also 
the wire standards from the technical department 
were submitted in 1896, entirely confirm this 
favourable result. Considering this constancy 
and the very small temperature coefticient of man- 
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ganin and its small thermo-electric force against 
copper, it has been resolved to use these manganin 
standards for comparisons, for which purpose they 
are far more convenient than the secondary mer- 
cury standards. Particulars about these experi- 
ments have been published by Jaeger,* while 
Feussner and Lindeckt have dealt with the electric 
resistances of alloys, the influence of bending and 
heating, construction of standards, methods of 
measuring, and durability of wire standards. From 
this paper we quote the following particulars 
regarding a few new resistance materials. The 
patent nickel is practically the alloy from which the 
German nickel coins are made : 


Germany; 10): Patent 
Silver. Nickelin. Nickel. 
Copper re .. 60.16 61.63 74.71 
Zinc ... et aos Oe 19.67 0.52 
Nickel i .. 14.03 18.46 24.14 
Cobalt eee ae eS 0.19 trace 
Tron ... 2. ae 0.24 0.70 
Manganese ... oo 0.18 0.17 
Temperature co- 
efficient ... 0.00036 0.00030 0.00021 
Thermo - electric 
forceagainstcopper 14.4 18.1 29.1 
Specific resistance 30.0 33.2 32.8 


The technical standardising and testing concerned 
79 single resistances and 13 apparatus (boxes, 
bridges, &c.), with 300 divisions; 87 of the 92 
were constructed to the rules of the Reichsanstalt ; 
49 of them have gone abroad. The material of 
standard resistances was manganin in 83 cases, 
constantan in 2, German silver in 3, not specified 
in 4 cases. Most of the 28 conductors submitted 
for examination were silicon bronze wires, 7 or 8 
millimetres in diameter ; the rest copper or galva- 
nised iron wires. Insulation tests were made with 
26 porcelain insulators, 2 vulcanised rubbers, 
and 12 materials of different descriptions, com- 
prising papers and cardboards, which lose noticeably 
in insulating power when the metallic electrodes 
are under pressure. Of normal cells, 75 were 
tested and certified ; of 46 ampere and volt meters 
only three obtained certificates; no certificates 
appear to have been accorded to any of the 12 new 
accumulators, 21 primary cells, five sorts of arc 
carbons, and 39 electric meters (Feussner, Reich- 
ardt, Schone). 

The electromotive force of the normal cadmium 
cells, containing 16.7 parts of Cd and 100 of 
Hg, has been ascertained by a great number of de- 
terminations ; at a temperature of 15 deg. or 
20 deg. Cent. it is 1.019 volts. This amalgam is dis- 
tinguished by a very low temperature coefficient. An 
amalgam of 1.2 per cent. of cadmium yields an elec- 
tromotive force of almost exactly 1 volt, but the tem- 
perature coeflicientis higher, 0.0003 perdegree Cent. 
The determinations (Kahle) were made with silver 
voltameters. It was again observed that basic 
silver solutions give a larger silver deposit than per- 
fectly neutral nitrate, and that the platinum leads 
must not come into contact with the liquid, as 
otherwise silver peroxide is formed, and too little 
silver is deposited. 

(To be continued.) 


MODERN THEATRE STAGES. 
No, XXVI. 
By Epwin O. Sacus, Architect. 

In the preceding article I have described at con- 
siderable length Carl Lautenschlaeger’s electrical 
turntable stage for the Munich Opera House, and 
I have referred to the paper he prepared on this 
subject in 1894. I made a particular point of stat- 
ing that the design of the electric turntable stage 
was based on exhaustive experiments for which 
Herr Lautenschlaeger has had special facilities. 
Since the preparation of this particular design, 
Herr Lautenschlaeger has, however, had further 
opportunities of testing the system he advocates ; 
for the Court authorities at Munich had sufficient 
confidence in the practibility of the design to allow 
the principle to be adopted at the so-called ‘‘Royal 
Residenz-Theater” of that city. A turntable stage 
without turntable under-machinery has been duly 
installed in that theatre, and the first piece that 
was mounted un it was Mozart’s ‘‘ Don Juan.” 
The description of the mounting of this play on 
turntable stage with numerous illustrations has 
been the subject of another paper by Herr Lauten- 
schlaeger, which has been published by Mr. Karl 
Schiiler under the title of ‘‘ Munchener Dreh- 
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Biihne im konigl Residenz-Theater.” The author 
has kindly put a number of illustrations at my dis- 
posal, of which I am presenting a selection with the 
present article, as they are highly instructive in 
showing the practical working of the kind of stage. 
It should be remembered that Herr Lauten- 
schlaeger’s scheme was met with considerable pre- 
judice. 

In the preceding article I showed the plan and 
two sections, with a perspective view, of a fully- 
equipped electric turntable stage ; and in perusing 
these lines, reference should be made to the pre- 
ceding illustrations, which will be found on page 
202 ante and on the two-page plate published with 
ENGINEERING of the 12th inst. On May 29 last the 
modification of this turntable was first tried, and I 
am pleased to record that not only were the experts, 
who were present, in every way satisfied, but the 
smooth working of the performance was enthusiasti- 
cally received by the audience and the press. The 
subject for which it was first used, i.e., the opera 
‘*Don Juan,” had ten scenes,and gave ample 
opportunity for a fair trial of the new appli- 
ances. 

To better illustrate the mounting of a play on the 
turntable stage, nine diagrams, Figs. 290 to 298, 
page 268, have been prepared, showing plans of the 
various scenes when in position, together with plans 
of scenes next in rotation, which were prepared 
whilst the curtain was open. Perspective views of 
the scenes as shown are also given in Figs. 299 to 
304, on page 269. I should add that transformation 
from one scene to another was carried out without 
lowering the curtain, the stage only being darkened 
for the procedure for a few seconds. Referring to 
the diagrams, it will be seen pow the first scene, 
Figs. 290 and 299, opens with a view of a garden, 
while at the same time a. scene depicting a street 
is in course of preparation. A turn of three-quarters 
brings this street scene in front of the curtain (see 
Figs. 291 and 300), and during the time that this 
scene is opened another one, showing a second 
garden scene (Figs. 292 and 301), is in course of 
preparation. Only a quarter turn is necessary to 
bring this, the third scene, into position, and whilst 
the performance is continuing the banqueting hall 
scene of the play is being set up. A three-quarter 
turn is necessary to bring the banqueting-hall scene 
before the audience (see Figs. 293 and 302). Con- 
tinuing in the second act, it will be seen that the 
street scene, somewhat curtailed (Fig. 294), is again 
before the audience, and on this diagram is plainly 
shown how three other scenes are in course of 
preparation. These are the Governor’s garden and 
the graveyard scenes and a room scene, and on the 
first quarter turn bringing the Governor’s garden 
scene (Fig. 295) before the audience it will be 
noticed that a large dining-hall scene is already 
in course of construction in the place previously 
occupied by the street scene. 

When the view of graveyard (Fig. 296) is in front 
of the proscenium opening, the scene showing 
Donna Anna’s room, which has long been ready, 
can at once be moved forward, whilst the dining- 
hall scene is being completed ; and when the room 
interior actually comes before the public (Fig. 297) 
the dining-hall scene, which practically takes up 
the whole of the stage, is ready to move round. 
This is the last scene (Figs. 298 and 303), and is 
only followed by a transformation in which the hall 
collapses and takes the form of a ruin (Fig. 304). 

The differences in the scenes exhibiting the two 
gardens, the street, and the banqueting-hall will be 
observable from the illustrations, whilst the rapid 
change of the dining-hall into a ruin is clearly de- 
picted. When we, however, observe, as we have 
opportunity for in one place, no less than four 
scenes, mounted on the same turntable, I think we 
must admit that it is scarcely likely that the turn- 
table would in ordinary practice be made use of to 
that extent. Two scenes mounted on the same 
turntable will be the ordinary procedure, and three 
only on special occasions. It would not only lead 
to inconvenience, but materially hamper the work- 
ing of the stage, ifso much scenery as is necessary 
for mounting four scenes at the same time were on 
the turntable at once, and no stage manager would 
care to have more paraphernalia on his stage floor 
than is absolutely essential. The turntable, it should 
be remembered, also extends to nearly the whole 
width of the stage, and hence leaves but a small 
passage for gangways if used to its full extent. I 
would also point out that it is probable a manager 
would prefer scenes to be set half turntable deep, 
where possible, instead of building up, in a slant- 





ing direction, as is so frequently the case in the 
setting above described. 

It will be remembered that I have made a special 
feature of the quotation of experts’ opinions in 
matters relating to the theatre stage. Following 
out this practice I may practically quote literally 
an article published by Herr Lautenschlaeger 
in an English contemporary, where an attempt 
is. made to describe his views and purposes. 
Herr Lautenschlaeger has chosen for the title 
of his article ‘‘The Motor Stage,” and if the ex- 
pressions used be somewhat unusual, I am sure 
they will be excused, as Herr Lautenschlaeger does 
not pretend to be an adept in our language. The 
author of the ‘* Munich Turntable Stage” writes as 
follows : 

‘‘ Whoever looks back only 15 years from the 
present time on the improvements which have been 
made in the construction of the stage in Germany, 
will be astonished at the notably rapid develop- 
ment that it has taken during this short period. 
Two facts have specially determined this: the 
burning of the ‘Ring’ Theatre in Vienna in 
1881, entailing great loss of human life, and the 
constantly increasing demands made upon the 
arrangements of the stage in regard to the bulk of 
weights to be lifted and the rapidity of lifting 
them, the presentment of entirely novel effects, 
the swiftest change of scene practicable, and other 
matters. 

‘*The burning of the ‘ Ring’ Theatre occasioned 
in Germany the issue of strict police regulations in 
the matter of stage architecture, and resulted in 
producing a great number of theatres that are really 
safe from fire. But the increase of demands on 
stage machinery necessarily led to the antiquated 
and exceedingly primitive machines built almost 
exclusively of wood, being given up, while their 
place was taken by iron appliances structurally 
perfect in make. 

‘*Unfortunately, in the majority of cases the 
builders of theatres are grievously at fault ; it is 
but seldom that the stage expert is consulted in the 
carrying out of the project. On the other hand, 
the architect entrusted with the execution of the 
building has naturally more interest in the realisa- 
tion of a fine exterior and showiness in the internal 
parts of the house than in the construction of a 
perfect and, therefore, more expensive arrangement 
for the stage, which would only diminish the means 
at his disposal for purely architectural achieve- 
ments. 

‘* Now in all stage arrangements that need to be 
renewed, rapidity of changing scenery and effects 
is rightly considered in the first place, and, in this 
respect, various attempts to introduce novelties are 
deserving of regard. For instance, there is the 
new plan of the Burg Theatre at Vienna, by which 
the arrangement of the under-floor permits of furni- 
ture and properties, together with the floor in the 
centre of the scene, being lowered and then carried 
behind. Meanwhile the furniture and properties 
for the scene following have been shunted upon a 
movable floor towards the proscenium. Then the 
furniture which has just been used is elevated to 
the stage level and removed. This arrangement is 
therefore confined to the rapid removal of furniture, 
&c., and their being placed more quickly upon the 
stage ; nevertheless, it is by no means a matter 
free from anxiety, by reason of the great danger of 
persons falling through the gaps when the stage is 
dark. 

‘*A second attempt at the quickest change of 
scene practicable—an attempt, however, which 
certainly necessitated the giving up of all the 
greater order of scenical effects—is the arrange- 
ment of the so-called ‘Reform’ or Shakespeare 
stage at the Court Theatre of Munich ; according 
to this plan, all the forward of the scenery which 
is of a neutral type is retained throughout the 
entire piece, and it is the background only that 
alters according to the necessities of the occasion. 
Although this plan was a decided step in the right 
direction, it has been but little imitated, since it 
does great injury to the naturalness of the repre- 
sentation, and, as has been already remarked, the 
lack of great scenic effect fails to satisfy the love of 
what is spectacular in the public. 

‘The latest novelty of this sort is the establish- 
ment of a revolving stage in the Royal Residenz- 
Theater in Munich. The revolving stage, called 
Drehbuhne, or turntable for short, might be com- 
pared with the egg of Columbus for the simplicity 
of its idea, if the extraordinarily complex demands 
of our modern spectacular pieces did not increase 





the difticulty of the practical execution in a high 
degree. 

‘* Any one who has seen a representation of a 
Shakespearean play, or of the second part of 
Goethe’s ‘Faust,’ can form some approximate 
idea of the great labour entailed by the manage- 
ment of as many as 20 distinct sets, especially 
upon large stages. 

‘‘Every scene must be first removed, and 
then the next one put on, and for this labour 
only a few minutes are given for every change 
if the length of the performance is not to be 
unusually protracted. And the revolving stage 
is of use in two ways. In the first place, 
before the scene begins, from two to four different 
scenes can be placed entirely ready and brought 
before the proscenium, according as they are wanted, 
by the turning of the stage ; and it is further pos- 
sible, while the play is going on, to remove the 
scenes which have already been used, and which 
stand at the back of the revolving stage. At the 
same time a future scene can be set in order, so that 
by these means a longer pause than from 20 to 25 
seconds is not necessary for the change of the scene 
visible to the spectator. 

‘‘For this purpose as great a portion of the 
stage as possible, together with the corresponding 
machinery, is made movable like a turning platform ; 
and upon this turning platform all the appliances 
of the under machinery ‘traps’ and so forth, are 
placed ; the whole is then put on rollers, and 
capable of being moved round. But when the 
revolving stage is brought into its normal position, 
the under-floor, and, in general, the total theatrical 
arrangements, can be used without alteration, as in 
any other fixed stage. The upper floor is like that 
of any other stage, except that the machines are 
managed by electricity. And in the same way, 
scenery that has been in previous use can be turned 
to account upon the revolving stage. 

‘“Great rapidity in the change of scenes is, 
however, not the only advantage of the revolving 
stage. The stage manager can turn this scheme to 
very special account, for in most pieces, especially 
modern ones, which generally necessitate a few 
closed rooms and perhaps a lansdcape, he can find 
plenty of time to make in the course of the day the 
arrangement which must always be hurried through 
in the evening. In the majority of cases the dis- 
play of furniture, &c., can be richer, because it 
can remain the whole evening undisturbed, and 
does not need to be bundled away ina hurry. 

‘“* And since it is possible through the use of the 
revolving stage to reduce the pauses during which 
the curtain is down to the most trifling duration, 
the time can be devoted to the piece, and it will be 
possible to give a complete representation of many 
plays which hitherto could not be produced, except 
with cuts. 

‘*One of the hardest effects of the stage is the 
employment of real water for the representation of 
a voyage, both on account of the difficulty of the 
contrivance and the time it demands, as also of the 
great weights that come into question. But on the 
revolving stage the contrivance can be made in 
the daytime, so that in the evening all that needs 
to be done is to let in the water. After it has been 
used the reservoir is turned backwards and can be 
removed in a short time. 

‘*In stages of the ordinary type it is always 
necessary in the case of important representations 
to have a large staff of assistants in readiness, since 
the change of scenery would otherwise take too 
long. This staff, which is often very costly, can 
be got rid of, with the revolving stage, since all the 
scenes for the evening have either been set already, 
or else, where more than three to four scenes are 
requisite, they can be set at the back while the 
play is going on in front. 

‘* But in order fully to display the advantages of 
the revolving stage, it is necessary to provide it 
with perfected machinery, and then at once comes 
the question, What is the most appropriate motive 
power? Here the power of electricity has been 
chosen. To move revolving stages, a couple of 
rollers are connected with electric motors, which 
are themselves established upon the turning plat- 
form. Moreover the trapdoors can be worked by 
electric motors where rapidity is desired. 

‘* All the appliances for commanding the motors 
are united at a part of the stage at the front at the 
proscenium, so that one person can set the whole 
of the machinery in motion. By these means a 
sureness has been attained in the manipulation 
which did not previously exist, together with a 
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most considerable economy in the matter of the 
staff ; and these are circumstances which will deter- 
mine managers, who have, unfortunately, only too 
much to reckon with expenses, to introduce the 
revolving stage. 

‘Tn the stage system which has hitherto ob- 
tained, even with the employment of electric ma- 
chines, the fixed staff has had to be more numerous 
than in the case of the revolving stage, since in the 
first instance the arrangements of the rooms, &c., 
invariably causes a great deal of work, whereas on 
the revolving stage everything can be made ready, 
in pieces with from three to four different scenes, 
of an evening during the representation, and the 
turning of the stage is alone necessary. 

‘‘ Since all the appliances of the under-floor are 
brought together within the limits of the revolv- 
ing platform itself, it is possible, even in turning, 
to have scenes sent up mounted from below, while 
those which have been used vanish. In the same 
way traps and so forth can shift, so that the new 
scene is ready as soon as the revolving stage has 
ended its course ; and this can be done either with 
the curtain down or with the curtain up and the 
stage darkened. 

“The electric motor arrangements for the 
management of stage machines in the upper and 
under floors have already been introduced in the 
new German theatre at Munich, and work in a 
satisfactory manner.” 

No doubt Herr Lautenschlaeger has reason to 
congratulate himself on the very elaborate piece of 
mechanism of which he is the author, for there is 
much of practical use in the idea which he has so 
ably developed. On the other hand, as is perhaps 
to be expected, he seems to be all too conscious of 
the good points of his system, and not to know of 
any of the disadvantages. The expressions of Herr 
Lautenschlaeger, which I have quoted so liberally, 
will remind those who have followed this series of 
articles of the prospectus of the ‘‘ Asphaleia” Syn- 
dicate, with its one-sided laudation of the hydraulic 
stage they originated. There is the same optimism 
and an absence of reference to anything that might 
tend to show a failing or even a point that might 
be open to improvement in the case of the ‘‘ turn- 
table.” It is to be regretted that a man of such 
reputation as Herr Lautenschlaeger should have 
recourse to this tone in his discourse, as a fair and 
impartial statement of the advantages and defects 
of the system and appliances would put both the 
inventor and his work on a higher level. 

Herr Lautenschlaeger nowhere speaks of possible 
vibration of the ‘‘turntable ” stage, or its effect in 
the acoustics of the auditorium. He does not 
speak of its noiselessness, or, perhaps, its resonance. 
In fact, he only treats of his system and appliances 
as though they were the most elementary and yet 
model appurtenances of stage-land. Herr Lauten- 
schlaeger does mention the staff and promises a re- 
duction in its number, not unlike the reduc- 
tion promised by the ‘‘ Asphaleia” Syndicate. 
I fear that even if some slight reduction is pos- 
sible, the extra cost of such skilled labour as is 
necessary for the use of the more complicated 
appliances he advocates will, if anything, be a 
greater burdenon the exchequer than he anticipates. 
I have no figures before me, but experiments with 
the ‘‘ Asphaleia” stage should be remembered for 
purposes of comparison. On the ‘ Asphaleia” 
stage is was found from the first that practically the 
same staff was necessary as on the ordinary wooden 
stage, owing to the fact that the scenery had to be 
got into trim for the performance quite independent 
of the actual working of the scenes from a central 
station during the entertainment. 

The staff had also to be in attendance during a 
performance for an emergency, and for the move- 
ment of ordinary ‘‘ properties ” and ‘‘ set-scenes.”’ 
Only the actual working of the ‘‘traps,” ‘under 
machinery,” and “ battens” in the ‘“ top machinery” 
required less attention during the actual per- 
ego I am under the impression even 
aie Sedaen call oan be prepared to a consider- 
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and in mentioning this one financial fact as to 
staff, I am doing so with the view to solely point 
out that there are two sides to almost every ques- 
tion dealt with by Herr Lautenschlaeger. The clever 
idea of the electrical ‘‘ turntable” stage certainly 
has a great future, but it is in its infancy, and will 
require perhaps even more modification than was 
the case with the ‘‘Asphaleia” stage of 1881, of 
which we have now seen the gradual development 
during the last 15 years. 

Personally I am under the impression that the 
‘turntable ” will primarily also be materially modi- 
fied in size, and that its position in the stage 
floor will not be where shown in the plans pre- 
sented in the preceding article. The ‘‘ turntable” 
as anadjunct will be eminently practical for certain 
classes of playhouses, but I do not hold that it 
should be the ruling feature in stage design. 

Although it is not my purpose to propose innova- 
tions or improvements, but merely to state facts 
and point out leading characteristics of the many 
systems and appliances of the last few years, never- 
theless I cannot avoid saying that I consider the 
principles of the modern hydraulic stage, if still 
further modified to the adoption of electrical power 
in place of water power, promise to have a greater 
future than the ‘‘turntable” system. We should 
apply the ‘‘turntable,” if I may say so, to the 
system on lines of the hydraulic stage, rather than 
attempt to supersede it with a complete ‘‘turn- 
table” installation. Continuing, I would further 
say that the idea of working the ‘‘ turntable” stage 
solely from one point, as advocated by Herr Lauten- 
schlaeger, will not be found useful for a practically 
managed theatre. The separate regulation of each 
individual appliance on the spot, with the possi- 
bility, however, of manipulating several sections 
together from a central point, is what should be 
aspired to. No manager will, either, on a practical 
stage, favour such exact setting of scenery as will 
be essential where Herr Lautenschlaeger advocates 
the arrangement of four or more scenes on the ‘‘turn- 
table ” ready to be moved in front of the proscenium 
as required. I havealready called attention to one 
of the diagrams presented with this article, where no 
less than four scenes are on the ‘‘ turntable,” and 
on reference to the diagram it will be observed how 
complicated a setting of this description becomes. 
It should be remembered that it is by no means the 
ambition of a stage manager to cramp the action of 
his artists by limiting the area which is available 
for their movements. Quite apart from the stage 
manager’s point of view, it is also unpleasant for the 
audience to find a scene set entirely in one direc- 
tion and the players playing in the same direction, 
as would necessarily be the case with such mount- 
ing as that of the street scene of which we have given 
diagrams (see Figs. 291 and 300, pages 268 and 269). 

I would further point out that there are also but 
few plays where extreme rapidity in the change 
of scene is necessary, and that such rapidity as is 
desired is obtainable on modern stages not equipped 
with ‘‘turntables.” I quite agree with Herr 
Lautenschlaeger’s expression that the hydraulic 
stages such as are to be found at the ‘‘ Hofburg ” 
Theatre at Vienna, primarily facilitate the moving 
of the furniture, but I would remark that such an 
appliance as a sliding floor at that theatre is quite 
as serviceable for shifting a set scene as the ‘‘ turn- 
able,” though, of course, there can be no question 
that the number of movements is limited. 

I trust these remarks will not be considered dis- 
paraging, for they have only been invited by the 
one-sided manner in which Herr Lautenschlaeger 
has chosen to speak of his work, and those who 
have opportunity of seeing the expressions by 
which I might almost say his system is being ‘‘ ad- 
vertised” should receive them seasoned with dis- 
cretion. There have as yet been no prolonged 
experiments made in the case of the ‘‘ turntable” 
stage, as were carried out in connection with hy- 
draulic stages, and, without wishing to depreciate 
the former, I am afraid that if Herr Lauten- 
schlaeger’s system is submitted to the same exhaus- 
tive trials as were undertaken when water power was 
introduced, there will be a not unsimilar story to 
tell as was the case after the devices had been 
launched with equal brilliance by the ‘‘ Asphaleia ” 
Company. 

One thing, however, is certain in Herr Lauten- 
schlaeger’s system, and that is that electric power 
lends itself to stage mechanism, and should long ago 
have been adopted. There is no doubt that electric 
power will in many instances supersede hydraulic 
on stage-land, and that the initiative in its appli- 


cation will be to this gentleman’s credit, and due 
primarily to his experiments with the ‘‘ turntable ” 
gear. Electric motors should be equally serviceable 
for both ‘‘top machinery ” and ‘‘ under machinery,” 
and theatre managers should find it economic to 
introduce electric power for working these appli- 
ances, more especially where electric light is worked 
on the premises. I am under the impression that 
so far as motor power for ordinary stage appliances 
is concerned — and here I particularly refer to 
‘*battens,” ‘‘ traps,” &c.—the initial cost of gear 
worked by electricity will be found far less than 
that worked by water power. The working of 
stage machinery by electricity should be a subject 
worthy of the attention of our electrical engineers, 
for whom a new speciality is always welcome. 

With the electrical ‘‘turntable” stage Ihave practi- 
cally come to the end of this series on modern 
theatre stages, which I shall now only supplement 
with some allusion to the new appliances to which 
my attention has been called during the compila- 
tion of these articles, and I shall also wish to sum- 
marise my remarks as far as possible in a few con- 
cluding words. Before doing this I must, however, 
touch on one section of the subject to which as 
yet little reference has. been made, and that is the 
protection of the stage against fire. The many 
allied subjects in connection with modern theatre 
stages, such as ‘‘stage lighting,” will have to be 
treated quite separately, and under a different title, 
for these allied subjects have attained an import- 
ance which necessarily disconnects them, and which 
calls for independent treatment. In the next two 
articles the safety of the stage from fire will be 
treated of, and a number of illustrations of fire- 
resisting curtains will be presented. 





THE CHICAGO DRAINAGE CANAL. 
(Continued from page 239.) 

Tue Lidgerwood cableway was the most exten- 
sively used appliance on the Chicago Drainage 
Canal works for the removal of the rock blasted 
from the bed of the channel, and its deposition on 
the spoil banks alongside. This method of trans- 
port in its original form possessed no novelty, for 
as a fixed installation it had been largely employed 
in different parts of the world for the shifting of 
rock from quarries and for other purposes ; it was, 
in fact, nothing but an aerial railway. But the con- 
ditions under which it had previously been worked 
were inapplicable in this instance, because it was ne- 
cessary that the whole installation should be mounted 
on rails laid alongside the banks of the canal so that 
it could be traversed as the work advanced. Asa 
matter of fact, the idea of such a moving plant is 
quite old, though there appears no evidence that. it 
was put into practice earlier than on these works. 
The invention is that of a French engineer named 
Pluchet, who about half a century ago patented a 
cableway for canal construction, which travelled 
along the banks after the manner of the Lidger- 
wood apparatus. It is highly improbable that.the 
original system was ever used, and the later inven- 
tors were fortunate that the existence of the earlier 
invention escaped the searchers of the Washington 
Patent Office, otherwise the patent could not have 
been granted. Giving, however, the fullest mea- 
sure of credit to Mr. Pluchet, does not in any way 
detract from the original ingenuity of the Lidger- 
wood Company, of whose invention we give 
various illustrations on pages 272 and 273, show- 
ing the manner it was applied on the Chicago 
Canal. The illustrations do not refer to the first 
installations, which were confessedly a failure, 
chiefly because the contractors who ordered the 
machines did not fully realise the conditions that 
were requisite for the proper execution of the 
work. The earliest machines constructed were re- 
quired to handle 300 yards of rock a day, and 
travel at a rate of from 30 in. to 5 ft. a day. These 
conditions were fulfilled, but it was soon found 
that machines of a far higher capacity were neces- 
sary if the contract times were to be kept, and the 
later installations, such as those we now illus- 
trate, were supplied, which gave a largely increased 
duty, to which we shall refer presently. We quote 
from Mr. Potter’s paper to the Western Society 
of Engineers the following general description 
of this conveyor: ‘‘It consists of two high 
towers connected by several cables of about 
700 ft. span, by means of which buckets are raised 
from the pit and dumped over the spoilbank. The 
tail tower, 70 ft. high, is located close to the 





channel, while the other, the head tower, 90 ft. 
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THE CHICAGO DRAINAGE CANAL; THE LIDGERWOOD CONVEYOR. 


(For Description, see Page 271.) 
































Fic. 81. TravELLInc Gear AND Sxre. 














Fic. 80. Tar Towers or Linc—Erwoop CoNVEYORS. 
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from sagging too much. 
head tower, the carriage picks up each of these 
carriers on a projecting arm. In returning, each 
carrier continues on the carriage until it reaches its 
own button, which it cannot pass on account of its 
shape ; therefore it falls off the arm and resumes 
its duties of holding the ropes in place. Fifth, a 
rope for automatically dumping the load, which is 
a new contrivance, and is carried on the same drums 
as the traversing rope. It is attached to the back 
of the bucket, which is made open in front. As 
the bucket approaches the dumping place, this rope 
is thrown on a portion of the drum of larger dia- 
meter. Asa result the bucket turns up and the 
rock slides out of the front.” 

The illustrations, Figs. 68 to 79, show the con- 
struction of this cableway clearly ; Figs. 69 to 72 
are views of the head and tail towers. It will be 
seen that these are each carried on six trucks, two 
of which are six-wheeled and the remainder four- 
wheeled, there being seven lines of rail laid for the 
towers to travel on. The length of the platform of 
the tail tower is about 82 ft. and that of the head 
tower 108 ft. ; on the latter is placed the motive 
power for hauling the bucket to and fro, and for pro- 
pellingthe conveyor(Fig. 71). Thesummitof the lofty 
trestle-work at the top of each tower is very strongly 
braced to carry the sheaves and pulleys over which 
the various running ropes pass, the main cable being 
anchored down to the end of the platform, which 
has to be made of considerable strength to resist 
the strains. The details of the heads are shown in 
Figs. 73 and 74; Fig. 74 also shows the carriage to 
which the bucket is suspended, as well as the group 
of carriers that have been brought along the line to 
the head tower. Fig. 80 illustrates quite a series 
of the tail towers of these conveyors, and shows 
how the platform is counterbalanced by loading 
over the three-rail track. Fig. 68 gives a good idea 
of the general appearance of the installation, 
while the remaining figures show various details. 
On Fig. 74 are indicated the positions of the five 
cables required to operate the conveyor, and the 
same figure also shows the form of the carriage, 
the method of suspending the dumping bucket, 
and the various carriers that have been col- 
lected by the carriage on its way to the head 
rope. Fig. 77 isa front view of one of these 
carriers, and Fig. 78 is a section showing the form 
of one of the buttons, and the way in which it is 
held in place by the stops inserted in the rope on 
each side. Fig. 75 isa plan of the hoisting drum, 
which is shown by the perspective view, Fig. 82. 
Reference is made in the quotation given above 
to the special device by which at any desired 
point on the run between the two towers, the 
speed of the dumping rope can be increased 
in order to raise the bucket and discharge the 
contents on the spoil bank. The hoist has three 
drums, two of which are of the same diameter, 
while between them is a third of larger diameter, but 
very narrow. The dumping rope in passing down 
from the tower to the drum is led down between 
two friction rollers (see Fig. 75) mounted on a 
frame which can be moved to and fro by one of the 
levers at the side ; the other levers (see Fig. 82) 
are used to control the movements of the various 
ropes. When the bucket has reached the point 
over the spoil bank at which it is desired to dis- 
charge the load, the dumping rope is shifted over 
by the lever and roller frame, so that it passes on 
to the larger drum and is wound up at a higher 
speed, with the result vhat the bottom of the bucket 
is lifted. Fig. 82 shows this operation very clearly, 
while Fig. 81 is a view of the loaded bucket being 
hauled to the point of discharge. 

The main cable is made of crucible steel wire, 
with a hemp centre, the outside diameter being 
2.25 in. ; the breaking strain of the cable is 155 
tons, and the working load is about 7 tons. The 
average speed of working is about 250 ft. per 
minute ; the maximum rate of haulage along 
the cable is 1300 ft. per minute ; the buckets are 
made of steel boiler-plate riveted up in the form 
shown in the illustration. Their capacity is 96 cubic 
feet of water, equal to 1.9 cubic yardsof rock in place. 
This is equivalent to 8200 Ib. of spoil delivered at 
any desired point along the line of travel. The 
total weight of the machine, including the plat- 
forms, towers, ropes, &c., in fact, all that has to be 
shifted on the rails, is about 220 tons. The cost of 
the machine as delivered has been 28001, As for 


its capacity, it is stated that the best record fora 
day’s work, up to April, 1894, of 10 hours, was 
made on Section 11, when 296 loads, or equiva-| 
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TABLE IIT.—Suowine Percentaces or Tora Cost ¢ 
TRAVELLING CABLEWAYS ON SECTIONS 2 AND 4, WH 
AND ALSO THE PERCENTAGES OF EAcu ITEM oF WoRK \V 





Section 4. 


Character of 
Work. mire 


Cableway No. 1. 


labour |supplies 
22 12.44 





Drilling 17 15 
Blasting oe : 2.32 j 54.66 20.22 | 3.11 
Loading és is .-| 47.9 | 2.44 32.19 | 43.6 
Conveying .. - .-| 15.03 | 20.75 
Channelling .. = | BB i Bs 44 | 5,14 
Pumping... i «| B68 6.76 4.25 | 4.15 8 
Superintendence and 

general labour >| we 3.77 5.15 





lent to 562 yards of rock, were filled into the 
skips and deposited on the bank ; in addition to 
this many large pieces of rock that could not be 
received in the buckets were hauled out by 
chains. This was the first machine put to work, 
and which, as we have seen, was not equal 
to the actual requirements of the contractors. 
In later machines a duty of 338 skips was ob- 
tained. The cost of working is given by the 
builders as follows: Three men are required to 
operate the conveyor, an engineer, a fireman, and 
a signalman, whose wages combined amounted to 
5.50 dols.; the coal consumed cost 4 dols., the oil 
and waste 50 cents, and the maintenance of the 
machine, tracks, &c., 5 dols. To this has to be 
added the wages of a labourer employed to oil and 
clean, 2.50 dols.; making a total monthly charge of 
400 dols. This is exclusive of the cost of labour 
for loading the buckets, an item that cannot be 
charged to the conveyor. It will be understood 
from the description that we have given, that in 
this machine, the spoil bank can be made on 
one side only of the canal, and that in con- 
sequence of the height of this, it is neces- 
sary to use electric signalling between the 
working face in the canal bed and the power 
station on the platform of the head tower. This 
was found to be the cause of accident during the 
earlier period of the works, but the method of 
signalling now in use has prevented the occurrence 
of mishaps. It should be mentioned that when it 
is necessary to move the conveyor forward, after 
the tracks have been laid, anchors are placed about 
100 yards ahead, and tackle is secured to them and 
passed over the drum of the hoisting engine, so 
that the machine can be hauled to its new position 
with but little trouble or delay. By reference to 
the Table we have already published, it will 
be seen that as a result of a year’s working on 





TABLE IT.—Showing Amount of Rock Handled, Number 
of Men Employed, and Wages of Employés for each of 
Four Lidgerwood Travelling Cableways at Work on 
Sections 2 and 4, in March, 1895. 


— Section 4. | 


Section 2. 











1. 2. 3. 4. 
Number of 10-hour shifts. . 49 35 52 49 
skips worked 
on each face : 4 10 10 10 10 
Number of labourers work- 
ing on each face .. -_ 27 27 32 32 
Number of foremen work- 
ing on each face .. 2 2 2 2 
Wages labourersperday *% 1.50 1.50 1.50 1.50 
»,  foremen es os 3.00 3.00 3.00 3.00 
» engineer is o | mae 2.75 2.75 2.75 
ie fireman = os 1.80* 1.80 1.80 1.80 
»,  towerman ,, ” 2.70* 2.70 2.70 2.70 
Total cubic yardsexcavated 12,633 8632 16,162 14,535 
Number of skips loaded, day 


shifts * = : 5,117 5327 
Number of skips loaded, } 
night shifts .. - 4,087 1201 | 5,467 4,468 
Average load skip, cubic 
yards, in pl. - “ 1.44 1.32 1.48 1.65 
Cubic yards, material ex- 


5,435 4,369 


cavated per shift. . .| 257.8 246.6 310.8 296.6 
Total hours labour -.-| 12,861 9608 17,075 15,227 
Cubic yards excavated per 

man per shift - <e 9.82 8.98 9.46 9.54 
Tons of coal burned per shift 1.83 1.83 2.28 2.28 


These men in every case worked 12-hour shifts, all others 
10-hour shifts. 
one of the sections, a total of 344,175 cubic yards of 
rock were removed by the Lidgerwood conveyors 
on Section 8 at a cost of 3.56 cents per yard for 
working the conveyor. The entire cost of all opera- 
tion on this section was 38.78 cents per yard, in- 
cluding channelling, blasting, loading into buckets, 
&c., as set forth in the Table. It is interesting to 
note that the cost of the pit force for loading the 
buckets was nearly three times as great as that of 


Cableway No. 2. 
total | labour supplies} total labour supplies | 
19.17 24. 11.42 1 15. 7. 

59.20 22.23 


16.95 | 14.7 | 18.21 | 15.92 13.41 | 22.85 
3 5 2.61 4.44 8.50| 4.26| 699] 90 4.33 | 7.17 


y»¥ ExcaAvatinGc Rock ror ONE Montu sy LiIpGERWOOD 
ICH ARE CHARGEABLE TO DIFFERENT ITEMS OF Wokk, 
VHICH ARE CHARGEABLE TO LABOUR AND TO SUPPLIES. 





Section 2. 








Cableway No. 3. Cal:leway No. 4. 


| total | labour supplies | total 
9.72 5.19 7.85 | 12.23 16.81 9.31 13.44 
3.16 50.9 22.30 2.47 49.2 20.00 

28.29 49.30 , 2.55 | 30.36 46.1 1.81 29.4 
| 17.24 15.0 22.25 17.62 
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55 | 5.87 4.12 | 1159] 7.09 | 421 12.10) 7.32 
| 3.58 682) «| ae | Ca) | os 


man ; these were able to load eight of the two-yard 
buckets that were required to keep the conveyor in 
full work. 

Supplementing the above general figures, we 
reproduce from the Engineering Record some de- 
tailed Tables supplied by the contractors on Sec- 
tions 2 and 4 upon which the Lidgerwood conveyors 
were in operation. The first of these Tables 
shows the number and wages of the labourers, the 
capacity of each machine, and the cost of con- 
veyors over a month’s work. 

The next Table, taken from the same source, also 
refers to Sections 2, 3, and 4; it shows the per- 
centages of total cost of work during one month ; 
two Lidgerwood conveyors were in use on each of 
the Sections 2 and L. 


(Zo be continued.) 


MILLING MACHINE FOR TEST 
SPECIMENS. 

WE illustrate on page 265 a special milling machine 
built by the well-known Testing Machine Company of 
Riehle Brothers, Philadelphia, Pa., U.S.A., to meet 
the demands of rolling mills, railway shops, boiler- 
makers, bridge-builders, &c., for the rapid and accurate 
preparation of test specimens. The cutters are of 
the spiral type, being 6 in. in diameter and 12 in. long. 
They are arranged with their axes vertical and driven 
from each end. The prime driver is a bronze worm 
gear under each head carrying cutters, driven by one 
wormshaft of cast or tool steel. The worms are right 
and left, so that the thrust is self-contained. The speci- 
men carriage slides at right angles to the bed similarly 
to the cross-slide of a lathe. In it are placed speci- 
mens 18 in. long by 3in. wide, roughly sheared. A 
clamp bar hinged to the carriage is brought into 
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position and secured by a pin on the free end. 
In this bar are two clamping screws, which are 
screwed down upon the specimens to hold them 
rigidly in position. The heads carrying cutters are 
connected by right and left screws, and can be brought 
together or separated by moving a lever at the front 
of the machine. In working, the cutters are fed in- 
wards to the width required for the specimen ; the 
cross-feed is then thrown in, and when the desired 
length is reached, the feed is automatically tripped. 
The whole machine is built in a manner to resist with 
no appreciable vibration the very severe duty it has 
to perform. Twenty-four specimens of steel 4 in. 
thick, similar to that shown above, Fig. 2, were 
milled from 3 in. to 14 in. wide in 25 minutes. They 
were perfectly parallel, and had a surface that required 
no further finishing. The machine was designed by 
Mr. Joseph W. Bramwell, superintendent of the 
Riehle Brothers Testing Machine Company. 








THE PREVENTION OF VIBRATIONS OF 
STEAMSHIPS. 
To THE Eprror OF ENGINEERING, 

Sir,—All those that do business in great waters ought, 
whether they have read your issue of February 19 or not, 
to feel themselves deeply indebted to Mr. Macalpine for 
the trouble he has taken in devising methods for the pre- 
vention of vibration in steamships. Vibration is one of 
the minor ills of the sea, small in comparison with the 
intensity of other troubles, but nevertheless, from its 
dogged pe..istency, an abominable nuisance. The sub- 
ject is one to which I have given very considerable 
thought, particularly when it has forced itself upon me 








working the conveyor. This pit force consisted on 
an average of 45 labourers, one boy, and one fore- | 


by interfering with my personal comfort. I take this 
opportunity, therefore, now that public attention has 
again been aroused, of suggesting to Mr. Macalpine and 
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other engineers whose minds are constantly wrestling 
with this problem that there is a very sim le method of 
dealing with the vibration trouble which I believe would 
probably dispose of the whole difficulty at a very small 
20ST. 

" o— noticed, when travelling in twin-screw steamers, 
that the vibration was always periodic, and that there 
were times corresponding with certain relative phases of 
the engines, when the vibration disappeared entirely. My 
scheme is to seize upon one of these lulls and fix it, or, 
in other words, to compel the engines to continue work- 
ing exactly on the same phase—in electrical phraseology, 
‘‘perfectly in parallel.” ; : 

There are half-a-dozen ways of doing this—electrically, 
magnetically, and mechanically, all more or less clumsy 
and cumbersome ; but the method which I desire to 
present to the consideration of your expert readers is 
simple, and easily understood from the standpoint of a 
marine engineer. wee ‘ 

Imagine screw gear reversing link motion ; let the two 
nuts of the two engines be coupled together by rods, 
which are controlled by an hydraulic cylinder ; the valve 
of the said cylinder is actuated by a ‘‘ jack-in-the-box” 
(i.e., differential bevel gear train) in connection with both 
engines. ¢ 

Tnder all circumstances the hand screw is free, and can 
be used in the ordinary way ; the engines are started up, 
and as soon as the ship attains full speed, the engineer 
waits through the periodic vibration, and as the lull com- 
mences he closes the clutch which puts the controlling 
valve in gear with the differential motion. The engines 
are now coupled in parallel, and any. a on cod ra 
of one to go ahead of the other is instantly checked by 
the hydraulic cylinder, which pulls up one link, and lets 
out the other. ; 

I need scarcely say that the hydraulic valve would be 
fitted with the differential motion usually applied to re- 
versing gears and steam steering engines. 

The travel of the hydraulic piston would be small 
—only sufficient to equalise the engines, and not 
enough to interfere with the action of the hand gear. It 
is obvious that the engine might be equally well con- 
trolled by making the differential gear act upon the 
throttle valves. . 

The arrangement of gear which I have sketched out 
may be modified in a dozen ways, as, for instance, by the 
use of Joy’s hydraulic reversing motion, or by mechani- 
cally connecting the forward eccentrics, but the method I 
have described can —_ be tried with the smallest 
experimental expenditure. ; 

In view of the fact that the Admiralty are about to 
build anew Royal yacht, the question of vibration has now 
attained to a position of national importance, and TI do 
not think I am over-sanguine in believing that it can 
be settled for 5002. 
am, Sir, 


I 
46, Christchurch-road, 8. W. JouN S. RAWORTH. 








SILK MILLS AND MACHINERY IN CHINA’ 
To THE Eprtor OF ENGINEERING. 

Sir,—The following account, taken from a recent report 
of the United States Consul at Chinkiang on silk filatures 
in Chinkiang, and giving a description of two mills and 
their machinery, all of native construction, may be 
interesting as an instance of that foreign competition so 
much talked of, but as to which the facts are not as widely 
disseminated as they should be. oo 

Cotton mills under Chinese management are springing 
up like mushrooms at Shanghai, and a determined 
attempt is being made in Chinkiang to rival Shanghai by 
the establishment of two such filatures. : 

As the province of Kiangsu is a great ae 
district, and as the filatures established in Shanghai under 
foreign management for a number of years have been a 
great success, it is reasonably expected that the new 
ventures in Chinkiang will be equally successful. 

Two separate companies have been organised, one under 
the patronage of Mr. Yen, a wealthy salt commissioner of 
the neighbouring city of Yang-Chow; and the other 
under the management of Mr. Ying, a high native official 
of the same place. Both establishments are situated on 
low, marshy ground near the British Cemetery, some- 
thing less than a mile from the concession of Chin- 
kiang, in an angle formed by the Chin San Creek and the 
Yangtze River. The first, called the Dah Wren filature, 
consists of a one-storey range of buildings, comprising an 
engine-house, drying-room, spinning-room, sample-room, 
packing-room, and go-down or store-room. The staff of 
resident workmen, overseers, and managers are housed 
in commodious dwellings, in which are the offices for a 
large clerical staff. 

The complicated machinery has all been manufactured 
by a Chinese firm of engineers in Shanghai on the most 
improved foreign patterns, and is decidedly creditable to 
Chinese workmanship. The engines are double compound 
of Sand 24 horse-power, setting in motion the drivin 
wheels, each of 6 ft. diameter. Seco are two soma 
pumps which supply the water for the boilers, engines, 
and works, and two large boilers with five furnaces, the 
boilers and engines being contained in a building 50 ft. 
square. An iron chimney, 90 ft. high, and built in sec- 
tions of riveted plate, is erected near, and connected with, 
the engine-house. Thisis expected to give better results, 
0th as to cost and durability, than a brick structure. 
The water is drawn from a cutting 50 ft. wide and 12 ft. 
deep, surrounding the whole block of buildings, and is 
om _ ell filled by a small canal connecting it with the 

nin San Creek. In the very likely contingency of an 


outbreak of fire, the supply of water would be practically 
inexhaustible and prove of the greatest service. 

_ The supply of cocoons, though only to be obtained dur- 
ing the months of April and May, is practically unlimited, 
coming chiefly from different parts of this province 





(Kiangsu), but Wusich appears to be the principal source 
of supply. The quantity required to keep the mill in full 
work all the year round is estimated at 120 tons, valued at 
31,250/., but it is proposed to start only half the number 
of spindles until a sufficient number of girls can be trained 
to carry on the work. 

The total number of spindles which will eventually be 
worked is 200. These will require 200 girls and women, 
and there will be employed 100 additional women in 
steaming and cleaning the cocoons ready for spinning. It 
is expected that the supply of labour will present some 
difficulty. To cope with this in the most effective manner, 
100 trained girls of Shanghai have been employed to teach 
the young of Chinkiang how to spin. The method of 
ver requires an application of about 12 months to 
learn all the mysteries of the trade, and the intelligence 
of the young Chinese women is not quick, so that there 
may besome delay before the 200 spindles are put in full 
operation. The girls are drawn from the kuli, or working 
class, and begin to learn the business at the age of 10. 
They start at wages of 10d. a day, which are increased till 
an efficient worker may receive 2s. 1d. a day—extremely 
good wages in China, especially for young girls. Work- 
ing hours are from 6 a.m. to 12 noon, and from 1 to 
5.30 p.m. They have every Sunday free—a boon which 
the Chinese appear to be discovering the value of, at 
least in the cotton and silk industries. It is not a ques- 
tion of religion with the employers, but merely of rest. 
Except with foreign firms, there is no observance of 
Sunday as a day of rest in China. The working hours 
may appear very long for children, as most of these work- 
people are, though they look healthy and happy, and are 
well fed, the wages being taken by the parents. Considerin 
the wages paid to the native Chinese, as compared wit 
those paid in America or Europe for similar work, it is 
not a matter of surprise that the industry should prosper 
in China. 

The Ying Li silk filature, situated close to the preceding, 
is an almost exact counterpart thereof, the only differ- 
ence being that the spinning-room is built in two floors, 
with the intention, if the venture is a success, to start an 
additional 200 spindles, which, in that event, will lead to 
a considerable saving in both time and money. The 
chimney, an ornamental one, 180 ft. high, is to be of 
brick, a terrific blow to the superstition of China, and in 
defiance of the Fengshui, held heretofore in such reverence 
by the people ; but as the building is in the hands of an 
influential Chinese official, it will doubtless be accepted 
without a word of protest. 

One serious item the enterprising managers of these 
establishments may have left out of account—the exac- 
tions of their own Government, which has recently pro- 

d to lay an additional tax of 10 per cent. on all 
cotton and silk goods manufactured for export. If this is 
carried out despite the strenuous opposition of the foreign 
commercial communities, natives, as well as foreigners 
———— in these industries, may find themselves in a very 
tight place. 

T am, Sir, yours, &c., 
February 20, 1897. &: 8. V. 








THE METRIC SYSTEM. 
0 THE EpITorR oF ENGINEERING. 

Srr,—Almost daily we hear of some new suggestion for 
celebrating in a befitting manner Her Most Gracious 
Majesty’s record reign. Everywhere the people are 
bringing forward their pet schemes, some far-reaching in 
influential power, others more or less of a local character, 
but they all seem to culminate in the great desire to 
benefit humanity in some form or other. Do you not think 
a scheme which will confer an everlasting Mesing on the 
nation in general, and the engineering profession, &c., in 
particular, would prove an immense success ? 

Well, here it is: I propose the adoption of the metrical 
system without further delay ! 

You will admit that the step is inevitable ; sooner or 
later it will have to be taken, so why not now, and be- 
come a most promising criterion in the Victorian era ? 

It is, to put it mildly, not complimentary to the intel- 
lectual faculties of our great nation, this persistent cling- 
ing to asystem which has been discarded as being bot 
clumsy and obsolete by almost every other nation long 


ago. remain, yours faithfully, 
Charlton, February 19, 1897. A. 8. Gorbon. 





BOILER TUBES. 
To THE Epitor OF ENGINEERING. 

Sir,—Being a lap-welded tube manufacturer, I have 
been interested in the controversy respecting the com- 
parative merits of lap-welded and solid-drawn steel tubes. 

I was amazed at M. d’Allest’s unfortunate experience, 
as described in his letters to you. I cannot understand 
how he could have got such inferior tubes. I can only 
say I do not make them, 

Though not a test prescribed by the Admiralty, I have 
often seen one of their inspectors hammer steel tubes 
while subject to a water pressure of 1000 lb. to the square 
inch, and I havenever known one to fail, as described by 
M. d’Allest invariably to occur at pressures from only 
285 lb. to 430 Ib. per square inch. Surely there must be 
a mistake. 

I have, since his first letter appeared, had a number of 
lap-welded steel tubes, picked at random, severely tested 
with the hammer as described by him, under a pressure of 
1000 lb. per square inch, without their showing the 
slightest Femail he : J 

have also had a steel tube 6 ft. 4} in. by 2# in. ex- 
ternal diameter and 23 in. internal diameter, tested to de- 
struction by passing a mandril , in. ns than the 
internal diameter through the tube, followed by six others, 
each ¥; in. larger than the preceding one. No defect was 
apparent until the passing of the seventh mandril, when 


the tube began to open up at one end along the line of tke 
weld for about 12in., showing remarkable resistance, 
especially as the tube was unannealed before or during the 
process. The test was continued until a mandril 28 in. in 
diameter was passed through, when the tube split up at 
one end 224 in., then came an interval of 4 in. unbroken, 
again a fracture of 7 in., followed by 3 in. unbroken, and 
finally a 7-in. fracture. So severe was the treatment 
that the tube was shortened 1,% in. 


Tests made Across Lap Weld of Common Steel Tubes (i.e. 
not made to Admiralty Requirements), July 11, 1896. 
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11.40) .19 |.266/6.70 25.18 |Cross| 2 | 27 | 4.75 Did not break 

| } at weld. 
21.40 .19 .266/6.50 24.43] ,, 2 | 14 | 3.00 Broke at weld. 
3)1.40! .19 +266 |7.35 27.63) ,, 2 | 35 | 4.80 Did not break 
at weld. 

4|1.40, .19 |.266 |7.30 27.44 is 2 | 43 | 3.00 Ditto 
5/1.40' .19 2666.90 25 94 a 2 | 44} 4.35 Ditto 
6)1.40) .19 .266|6.70 25.18| ,, 2 | 30 | 3.40 Ditto 
7\1.40| .19 .266 |6.90 25.94 Pe 2) 29 | 455 Ditto 
811.40) .19 |.266 |7.25 27.25] ,, 2 | 33 | 3.35 Ditto 


Tests of Pieces Cut from same Tubes not Including the 
Weld. The Numbers Correspond with those above, 
having been Cut from the same Tube Number for Number. 








1/1.40 | .19 |.266 \6.75) 25.30 | Long | 2 | 36 | 4.15 
2/1.40] .20 |.260 7.05] 25.18 ,, | 2) 30 | 5.15 
3)1.40| .19 |.266'6.45| 2424) ,, 2 | 37 | 3.55 
41.40| .19 |.266 7.00'| 26.31 ,, 2 | 36) 2.00 
5|1.40| .19 |.266)7.75| 29.13 | ,, 2 |\*15 | 4.09 
6/1.40| .20 |.280|6.90| 24.64; ,, 2 (*15 | 3.90 
7/1.40| .19 |.266 7.10! 24.69| ,, 2 | 36 | 3.40 
8)1.40 


| 20 |-280 6.95) 24.82/ 5, 2 | 31 | 4.20 





* Broke beyond centre dabs close to grips, so unable to get the 
exact elongation. 

I also give a series of tests made, on July 11 last year, 
at the request of Admiralty inspectors, with pieces of 
ordinary Siemens-Martin steel (not of Admiralty quality) 
cut from tubes made for rollers, and not to vila 
pressure. The results clearly demonstrate how satisfac- 
torily steel can be welded. 

T remain, your obedient servant, 

February 20, 1897. TuBE MANUFACTURER. 


BARSI LIGHT RAILWAY. 
To THE Eprtor or ENGINEERING. 

S1r,—In your issues of October 30 and November 13, [ 
read the descriptions of the experimental line and rolling 
stock of the Barsi Light Railway, at Newlay near Leeds. 

I consider the performance of the locomotive as some- 
thing extraordinary, for hauling a net train load of 190 
tons on a gradient of 1 in 57, corresponds to a calculated 





coefficient of adhesion of while from the general 


9? 
data in your issue of November 13 this coefficient, calcu- 
lated in the same way, results to be 


For a level line with 1036 tons. 


For a gradient 1 in 100 4 - with 276 tons. 


For gradient 1 in 57 ca with 150 tons. 
5 


the mean value of the four being consequently 3 a , 
v0 

This is a high figure, especially so if the railway is 
intended for the tropics, where during some months of 
the year (and in the mountainous countries daily) heavy 
rains prevail, and consequently slippery rails are to be 
expected. 

An mo ges of my practice may be given here. 

On a trial trip, one rainy day, an engine—not a new 
one—weighing 234 tons, resting on two coupled axles, 
had to transfer a net train load of 464 tons (the total 
train load, including the engine, being therefore 70 tons) 
on a gradient of 1 in 434. The wheels slipped, and the 
train could only be moved forward by using sand. The 
calculated coefficient of adhesion resulted to be at the 


time , Which is about one-third of that adopted in 


the Barsi experimental line. 

Our heaviest locomotives have a weight of 34 tons, of 
which about 6 tons rest on the bogie axle, the rest being 
supported by three coupled axles, 

e heaviest net train load allowed for these loco- 
motives on a gradient of 1 in 83 is 170 tons, the corre- 


sponding coefficient of adhesion being consequently _ 


ta) 
and this figure often proves, with slightly wet rails, to be 
too high yet! 
The good performance of the locomotive on the Barsi 
experimental two miles line may not, I fear, prove to be 
the average everyday performance.under similar circum- 
stances as I alluded to, and I am very anxious to hear the 
results in actual practice, if the Barsi system should ke 
adopted for tropical countries. 
I am, Sir, yours truly, 

GRADT VAN GEN (Locomotive 

Superintendent of Sumatra State Railways). 





Padang, January 21, 1897, 
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“THROUGH AND THROUGH” ENGINE SHED AT CREWE. 
MR. F. W. WEBB, CHIEF MECHANICAL ENGINEER. 


(For Description, see opposite Page.) 
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In our two-page plate of last week we published 
four views of the engines of the battleship Yashima, 
built at Elswick by Sir W. G. Armstrong and Co., 
and engined by Messrs. Humphrys, Tennant, and Co., 
of Deptford. We give above and in the two-page 
plate of the present issue, the remaining views illus- 
trating these engines. Fig. 11 is a general perspective 
view of one set of engines. This engraving has been 
prepared from a photograph taken as the engines were 
standing in the shops on the erecting blocks. Fig. 12 
is a cross-section of the engine room showing both sets 
of engines in position, one engine being in section. 
Figs. 13 and 14 are end elevations, one showing the 
high and the other the low pressure engines. 

The engines are of the three-stage compound, verti- 
cal, direct-acting, three-crank type. They have cylin- 
ders, 40 in., 59 in., and 88 in. in diameter, by 3 ft. 9 in. 
stroke. The general design is well shown in the 
illustrations in the present and last week’s issue. The 
specified power is 13,500 indicated horse-power, the 
revolutions 120 per minute, and the steam pressure 
155 Ib. to the square inch. The cylinders are carried 
on castings of the usual type at the back, and have 
turned columns in front, each engine standing inde- 
pendently, the cylinders being separate castings. The 
whole is carried on a steel framing attached to the 
ship. The cylinders are jacketed, the required pres- 
sures being regulated by reducing valves, the drains 
being hand regulated. The covers are of cast steel. 
lhe pistons are of cast steel, and are secured to their 
rods by cone and nut in the usual way, the ends being 
solid with the rod. Spring packing is used. The 
slide valves are all flat valves, having balance pistons 
at the top taking the steam pressure of the corre- 
— steam chest. The high - pressure valve 
is double-ported, while the intermediate and low- 
pressure valves are triple-ported. All valves have 
an equilibrium oc fo the back for relieving the face 
pressure, the ring ing set up by springs in the usual 
way. There are separate faces to the slide surfaces of 
the cylinders, these being secured by screws. The 
slide valve gear is the ordinary link motion, fitted with 
solid link and sector. The valve spindle is screwed 
into a square sector block, means being provided for 
adjustment to take up wear. The vertical motion is 
controlled by a solid casting which projects downwards 
from the cylinder and acts as a guide, The eccentric 








rods are attached to the straps by bolts, asshown. The 
reversing engine is placed on the front as shown in 
Fig. 11. Means are provided for varying the cut-off 
in the different cylinders independently, by means of 
levers fitted with adjustable screws acting on the drag 
link. In this way the expansion can be altered so as 
to get a proper distribution of power within any 
cylinder according to the work being done and the 
method of running. The arrangement is shown in 


Fig. 14. 

The crankshafts of the two sets of engines are each 
in three parts, the cranks being placed at equal angles. 
The cranks are of hollow forged steel. The air pumps 
are carried on the back frame casting of each low-pres- 
sure engine, and worked directly from the piston by 
means of a rod, which passes through a stuffing-box in 
the bottom cover. The stroke of the air pump bucket 
is, therefore, the same as that of the engine itself. 
The arrangement is generally adopted by Messrs. 
Humphrys, Tennant, and Co., for this class of engine ; 
and though it was common with the old horizontal 
engines of warships, it is quite unusual with vertical 
engines. It makes, however, a very snug arrange- 
ment and takes up less room, allowing a freer passage 
at the back than when side levers are used. It also 
saves weight, and reduces the working parts. That it 
is an efficient arrangement is proved by the excellent 
vacuum this firm gets on its engine trials. The pump 
has foot and bucket valves and head valves as usual. 
All rubbing surfaces are of white metal, excepting the 
top end of the connecting-rod. 

There is a rectangular surface condenser for each set 
of engines. These are placed behind the low-pressure 
cylinders, and contain collectively 13,500 uare feet 
of cooling surface. There are also two auxiliary con- 
densers, one in each engine-room. They are cylin- 
drical in form, and each one has its own separate air 
pump and circulating pump. ‘The larger steam pipes 
are of steel, and are either welded or solid drawn. 

The boilers are of the ordinary return-tube type, and 
are 10 in number. They will be placed in four boiler- 
rooms separated by athwartship and fore-and-aft bulk- 
heads. The two forward stokeholds will have three 
boilers, and each after one two boilers. The boilers 
are all single-ended, and will be placed back to back. 
The length of each will be 9 ft. 74 in., and the dia- 
meter 15 ft. 3in, There will be four Purves furnaces 
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to each boiler, and each pair of furnaces will have a 
combustion chamber in common, so there will be two 
combustion chambers in each boiler. The boilers will be 
run by forced draught on the closed stokehold system. 
There will be eight fans below the protective deck. 
The tube ends will be fitted with Humphrys’ patent 
tube connection, which has been found to give ad- 
mirable results, and has been in use since it was first 
practically tried on the Royal Sovereign. _ Special ma- 
chinery has been laid down for making this fitting, 
and a large number have been turned out. There is 
an auxiliary boiler on the deck above. It is 9 ft. 5 in. 
long and 10 ft. 3 in. in diameter. 

The propellers are of gun-metal and are three- 
bladed. 

The trials of the Yashima are expected to be run 
shortly, and are being looked forward to by the de- 
signers of warships, as this Japanese battleship un- 
doubtedly affords a most interesting example of war- 
ship design. 








NEW ENGINE SHED AT CREWE. 

WE illustrate on the opposite page the new “‘ through 
and through” engine aaa which has recently been 
erected at the south end of Crewe Station, and which 
is intended by its designer, Mr. F. Webb, to accommo- 
date 60 standard tender engines. The shed in question 
will be used principally for the ‘‘turnback ” engines 
arriving at Crewe with goods trains from either the 
north or south. . These will pass into the shed at one 
end as they come off work, and, after cleaning, will 
come out at the other end for the return journey. An 
excellent idea of the internal appearance of the shed 
will be obtained on reference to Fig. 2, which brings 
out its huge proportions in a pone more striking 
way than the external view, ‘ig. 1. The length is 
272 ft. 7 in., whilst the breadth is 184 ft. 1 in. All 
the ironwork is made to template and to standard 
patterns, so that any part will fit any similar shed, 
many of smaller dimensions having been erected at 
different points of the company’s lines. The arrange- 
ment of tracks is well shown in Fig. 3. 








ARGENTINA.-—Last year 164,208 immigrants entered the 
— Republic. Of this total 162,674 were labourers 
and-immigrants of the poorer class. 
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THE LAUNCH OF H.M.S. ‘‘ NIOBE.” 

WE give on page 280 an engraving prepared from a 
photograph of the Niobe in the process of launching 
trom the yard of the Naval Construction and Arma- 
ments Company, Limited, Barrow-in-Furness, on 
Saturday last; but as we hope next week to repro- 


duce further illustrations, we defer a detailed refer- | 


ence. It may, however, be stated here that the vessel 
is one of eight, six of which are being built by con- 
tract, four on the Clyde and two at Barrow, while the 
other two are being constructed at Pembroke Dockyard. 
The Niobe is 435 ft. in length between perpendiculars, 
but the overhanging stern and the projecting ram 
make the length over all 463 ft. The breadth over 
sheathing is 69 ft., and her moulded depth to the 
upper deck 39 ft. 9 in. The mean load draught of 
the vessel is 25 ft. 3 in., at which draught the dis- 
placement is 11,070 tons. The hull of the vessel is 
constructed of Siemens-Martin steel, with a 4-in. 
sheathing of wood to 9 ft. above the load water line, the 
heavy external framing of the ends, stem, and sternpost 
and propeller brackets, andtherudder frame being, as is 
usual in sheathed vessels, phosphor-bronze castings. 
The rudder is of the balanced type, and the stem 
curved outwards under the water so as to form a for- 
midable ram. Two long bilge keels 3 ft. deep are also 
fitted to prevent rolling. Amidships the vessel’s 
bottom is constructed on the cellular principle, the 
inner skin being carried to the protective deck. The 
double bottom, or the space between the two skins, is 
minutely subdivided into water-tight compartments 
which are partly used for the carrying of water, and 
afford security against sinking should the outer 
skin be pierced. By water-tight bulkheads and 
water-tight flats the vessel is throughout closely sub- 
divided. 

The protection consists of an armoured deck of steel 
plating 4 in. thick at the crown, and extends the 
whole length of the vessel. It is arched in section, 
rising from 6 ft. under the water line at the side of the 
vessel to 4 ft. above the water line at the crown of the 
arch. Under the deck, which is raised for the purpose 
in way of the engines, are placed the propelling ma- 
chinery, the steering engines and gear, the capstan 
engines, the air-compressing machinery, and all the 
magazines, shell-rooms, and torpedo-rooms. The coal 
bunkers, which have a capacity for over 2000 tons of 
coal, are arranged along the sides of the boiler-rooms 
and along the sides of the vessel on the protective 
deck above the engines and boilers, thus afford- 
ing most satisfactory coal protection to the ma- 
chinery of the vessel. The armament of the 
vessel, as will be seen from the following, is of 
a most powerful description. There are sixteen 
6-in. quick-firing guns, twelve 12-pounder quick-firing 
guns, three 3-pounder quick-firing guns, two 12- 
pounder boat and field guns, and eight .45-in. Maxim 
machine guns, The Niobe is supplied with three 
torpedo tubes, one of them firing right aft above the 
water line, while two broadside under-water tubes are 
placed under the protective deck in a special compart- 
ment forward. The 6-in. guns and 12-pounder guns 
will be supplied with ammunition through armoured 
tubes extending from the protective deck to the deck 
on which the guns are worked. An ammunition 
passage is arranged on each side of the ship below the 
protective deck and extending for the whole length of 
machinery space. The passage is completely protected 
by coal on top, sides, and bottom, so that the ammuni- 
tion need never be exposed to fire in its course from 
the magazines to the guns. The total complement of 
the vessel, including the Admiral’s staff, will be 718 
men, for whose comfort every provision is made, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 15. 

THE drop in steel rails came like a thunderclap out 
of aclear sky. (Giuesses put the sales of the past 10 
days at from half to three-quarter million tons. Large 
orders are coming in daily. Prices have hardened 
somewhat from 17 dols. to 18 dols. at Pittsburgh. 
So far as reported, sales since January lare 650,000 
tons, but during the past three or four days a heavy 
unreported business has been done. Efforts are being 
quietly put forth to revive the agreement. Wages 
are being reduced 10 per cer t. in rail mills all around. 
Everything is uncertain, but at the rate orders are 
coming in the Carnegie interests will be oversold for 
six months before very long. After this concern is 
tilled up others will have a better chance, and prices 
may harden towards 20 dols., which would allow ample 
margin. The course of the railway managers in this 
emergency cannot be foretold. Should the directories 
meet and decide to push projected work, it would 
open up great possibilities. The cost of rails is only 
one item. All mills are gathering in orders, and it will 
be several days before anything definite can be told 
or known. The rush of orders during the past week was 
never equalled. If money could be borrowed by rail- 
way corporations there would be a rush of business 
such as we have not seen for many years. In all other 


| branches of the iron trade there is nothing unusual 
| to report. Billets are quiet but firm. Plates and 
| shapes are selling moderately. Bar and sheet mills make 
about single turn. Pipe and tube mills are gathering 
in some early spring business. The ore situation 
isnot changed. Coke is firm, and its high price puts 
| western consumers at a disadvantage with Pittsburgh. 
| The nail trade is in favour of buyers. Factories are 
increasing oe but not with a view of accumu- 
lating stock. Pig iron is now selling at the lowest 
prices ever known. Large purchases were made in 
this market, particularly of foundry iron. The entire 
trade is aroused, and no one knows what may happen 
next. The general belief is that the rush for steel 
rails will be followed by improving conditions. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of busi- 
ness was done in the warrant market last Thursday fore- 
noon, some 30,000 tons of iron changing hands. Prices were 
steady, Cleveland advancing only 4d. per ton. The tone 
was quiet in the afternoon, when prices were from 4d. 
to 2d. lower than in the forenoon ; and the sales included 
other 20,000 tons. At the* close of the afternoon market 
the settlement prices stood thus: Scotch iron, 46s, 44d. 


r ton; Cleveland, 39s. 104d.; Cumberland and 
iddlesbrough hematite iron, respectively, 49s. 44d. 
and 48s, per ton. On Friday forenoon the 


pig-iron warrant market was excited, and sales were 
made at very low prices. The reports of large 
sales of steel rails in America for English railway 
companies completely upset operators in Glasgow, who 
closed their accounts; but the reports referred to were 
disbelieved in well-informed quarters. Still Scotch fell 
3d., Cleveland 25d., and hematite iron 5d. to 5}d. per 
ton. The sales amounted to about 30,000 tons. There 
was continued realising in the afternoon, when close on 
other 50,000 tons changed hands. The finish was at 
the worst points, Scotch iron losing 44d. per ton on 
the day, and other sorts 34d. to 74d. “The settlement 
prices were 46s., 39s. 74d., 48s. 9d., and 48s. 14d. 
per ton. There wasa quiet market on Monday forenoon, 
when only some 25,000 tons of all sorts were dealt in. 
Prices were fairly steady, and at the last Scotch was down 
1d. per ton, but Cleveland was 1d. dearer. The market 
was firmer in the afternoon, and prices rallied 4d. to 3d. 
per ton compared with the forenoon finish, and the sales 
amounted to 20,000 tons. At the close the settle- 
ment prices were the following: 46s., 39s. 9d., 
48s. 104d., and 48s, 44d. per ton. There was more 
business passing in the pig iron warrant market 
on Tuesday forenoon, when the business tone showed 
some improvement. About 40,000 tons of warrant iron 
changed hands, and prices rose from 1d. to 25d. per ton. 
In the afternoon other 30,000 tons changed hands, and 
prices closed steady at near the forenoon level. About 
40,000 tons were reported to have been sold by one operator 
for the fall. The settlement prices were—46s., 40s., 
48s. 104d., and 48s. 74d. per ton. A moderate business 
was done this forenoon, about 30,000 tons of iron 
changing hands. Prices were firmer, there being a rise 
of 4d. to 5d. per ton. In the afternoon other 35,000 tons 
were dealt in, and prices were strong till near the 
close, when some ‘‘ bear” sales were pressed, Still there 
was an improvement all round of 14d. up to 64d. on the day. 
The closing settlement prices were 46s. 14d., 40s. 44d., 
49s. 14d., and 49s, 14d. per ton. The following are a few 
of the prices for No. 1 special brands of makers’ iron: 
Clyde, 51s. per ton; Summerlee, 52s. ; Gartsherrie and 
Calder, 52s. 6d. ; Coltness, 53s. per ton—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
50s. 6d.; Shotts (shipped at Leith), 52s. 6d.; Carron 
(shipped at Geaguneid, also 52s, 6d. per ton. The fol- 
lowing are the returns of shipments of pig iron for last 
week, 4541 tons, as compared with 7332 tons in the 
corresponding week of last year. They included 130 
tons for South America, 760 tons for Australia, 126 
tons for France, 130 tons for Germany, 340 tons for 
Holland, 150 tons for Belgium, smaller quantities 
for other countries, and 2400 tons coastwise. There 
are still 81 blast-furnaces in active operation in Scotland, 
compared with 79 at this time last year. Six are making 
basic iron, 40 are making ordinary iron, and _ the re- 
maining 35 are working on hematite ironstone. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 362,765 tons yesterday, as against 362,815 
tons yesterday week, thus showing a reduction for the 
past week amounting to 50 tons. 


Finished Iron and Steel.—There has been no material 
change in the condition of the market for the past couple 
of weeks in respect of finished iron and steel. he 
producers of iron and steel continue fully employed, and 
they report that their order-books are well filled, but 
they admit that there is a slackening of demand, owing, 
as they believe, solely to the slump in the pig-iron 
markets, which consumers conclude will be followed 
by a reduction in makers’ prices. The latter, however, 
are showing a firm front in the conviction that before 
their requirements grow acute buyers will be forced to come 
forward again. Much will depend on the course of events 
in the shipbuilding and engineering trades. 


Glasgow Copper Market. — Last Thursday forenoon 
one lot of 25 tons of copper was bought, and the price 
made 3s. 9d. per ton. Another lot was bought in the 
afternoon, when the quotations rose other 2s. 6d. per ton. 
At the forenoon session of the copper market on Friday 
two lots of the metal changed hands, and the price lost 
5s. per ton. No business was done in the afternoon, and 








the quotations were unaltered from the forenoon finish. 





No business was done on Monday forenoon, and the price 


was marked down 2s. 6d. per ton. In the afternoon a lot 
of 25 tons was bought, and the quotations recovered 5s. 
per ton. At yesterday’s forenoon session of the copper 
market 50 tons changed hands, and the price lost 1s. 3d. 
per ton. At the afternoon market 25 tons were dealt in, 
and the forenoon loss was recovered, 51/. 8s. 9d. being the 
cash price and 51/. 16s. 3d. the three months’ price at the 
close. In the forenoon market to-day one lot was sold, the 
price falling 1s. 3d. per ton. No business was done in 
the afternoon. 


Explosion at Nobel’s Explosives Works.—At 6.35 this 
morning a serious explosion occurred at the Ardeer Works 
of Nobel’s Explosives Company. So far as is known, all 
the persons who were in the house where the explosion 
took place, six in number, have been killed, so that it does 
not seem likely that any information as to the cause 
thereof will yet be evolved. 


New Shipbuilding Contracts.—Messrs. A. Rodger and 
Co., Port Glasgow, have secured a contract to build two 
new steamers for Messrs. Robert M‘Andrew and Co., 
London. The new vessels, which are to be employed in 
the Spanish trade, are to be of the following dimensions : 
Length, 238 ft.; breadth, 34 ft.; depth, 23 ft. 3 in.— 
Messrs. Mackie and Thomson, Govan, are said to have 
secured an order for a new steam yacht of about 170 tons 
gross, to receive the highest class in Lloyd’s Register. 

A steel well-deck steamer of about 300 tons gross, for 
the East Devonshire Steamship Company, Limited, has 
been placed with the Ailsa Shipping Company, Troon.— 
The Caledon Shipbuilding and Engineering Company, 
Dundee, have just entered into a contract with the Cork 
Steam Navigation Company to build for them a passenger 
and cargo steamer similar to the Bittern, which was 
recently launched for the same owners in Caledon yard. 


Institution of Civil Engineers; Association of Students. 
—A meeting of this association was held on Monday 
night, Mr. William Crouch, M. Inst. C.E., president, in 
the chair. Mr. James Young, Jun., Assoc. Mem. Inst. 
C.E., read a paper on ‘‘Questions Arising during the 
Construction of certain Reservoir Works in Proximity to 
a Limestone Area.” The paper gave a description of 
works near the estuary of the Severn, for the Newport 
Corporation, and it gave rise to an interesting discussion. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this institution was held last 
night, when there was a very large attendance of members 
Mr. Paul’s paper on ‘‘Suction Draught” was further dis- 
cussed, the speakers including Professor Jamieson, Mr. 
Stark, Professor Watkinson, and others. Mr. Paul re- 
plied to the speakers on the first evening, and promised 
to write replies to the other speakers. Papers were sub- 
sequently read by Mr. A. 8. Biggart and Mr. F. J. 
Rowan, the latter being on ‘‘ Recent Practice in the 
Application of Electricity to Engineering Tools.” Both 
were fully illustrated by lantern slides. 


STEEL AND TRON IN SWEDEN IN_ 1896.—The Swedish 
steel and iron industry has on the whole been satisfactory 
during 1896 ; prices have improved, and a very fair busi- 
ness has been done. The exports amount to about the 
same as during the previous year, but within the various 
descriptions some alterations have taken place, the exports 
of pig iron having decreased, and altogether the stocks of 
pig iron are smaller than they have been for years. This 
is no doubt traceable to the greater activity which has 
prevailed in the steel industry. There appears to be a 
tendency on the part of some ironmasters to raise the 
prices a trifle ; still there has of late been a good business 
doing in Lancashire. The quotations fixed at the last 
meeting of the Union of Swedish Ironmasters were as 
follow : 

eh; a Stockholm. 


-o.b. F.o.b. 

£s. d. en dh 

Ordinary hammered iron 815 0 810 0 
- rolled iron 815 0 810 0 
Rolled fine iron ... 9 0 0 815 0 


These prices, which are per ton of 1016 kilogrammes, and 
without discount, show an increase of 5s. per ton for ordi- 
nary hammered iron f.o.b. Gothenburg, and 2s. 6d. f.o.b. 
Stockholm, whilst the other quotations were unaltered, 
The exports during 1896 of the more important descrip- 
tions were as follows : 


: Tons. 
Pig and ballast iron 70,700 
Ingots a Rei Be st Si 5,800 
Blooms sii a oe ba ae 27,200 
Bar iron sat a 180,500 
Cuts of bar iron 4,200 
Rolled wire... 5,700 
Plate iron aA tes e 4,100 
Drawn wire Se a we ee 900 
Nails... ; 2,300 

301,400 


Compared with the figures for the previous year, pig iron 
shows a decrease of some 15,000 tons, whilst amongst 
others blooms have increased 10,500 tons and bar iron over 
4000 tons. On January 1 there were in warrant stores 
24,800 tons, which was 18,600 tons less than at the 
same date 12 months ago, During the last quarter of 
1896 there were in operation 107 blast-furnaces, 278 fur- 
naces, 27 Bessemer converters, and 34 Martin furnaces; 
the latter figure showing an increase of 33 per cent. as 
compared with a year ago. The production during 1896 
amounted to: Pig iron, 488,400 tons; blooms, 185,500 
tons ; Bessemer ingots, 115,300 tons; Martin ingots, 
135,300 tons ; showing an increase in pig iron of about 
30,000 tons and of Bessemer and Martin ingots respec+ 
tively of 16,300 tons and 36,700 tons, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Rolling and Rolling Milis.—The lecture delivered on 
rolling and rolling mills at the Sheffield Technical School 
by Mr. W. Watts, to the members of the local society of 
engineers and metallurgists, was a very instructive one. 
Mr. Watts, in dealing with the historical part of his sub- 
ject, gave a description of a rolling mill established by 
Swedenborg in 1700. The first rolling mill in England 
was set up in 1728, and one was started at Wortley in 
1790. An account was given of the construction of 
English, Continental, and American rolling mills, includ- 
ing Carnegie, Phipp, and Co.’s, and Krupp’s. Details 
were given concerning the diameter of rolls and the speed 
of che principal mills, also of the various kinds of 
steel, the percentages of reduction of different sorts of 
steel, &c. Allusion was made to the advantages gained 
by the Continental roll turner from the use of the metric 
system, and regret was expressed by the lecturer that 
manufacturers in England do not adopt mechanical ap- 
jliances to the same extent as in Austrian, Belgian, 
French, and Swedish rolling mills. A number of foreign 
tools were exhibited during the course of the proceedings. 


Machinery Applied to the Manufacture of Razors and 
Scissors.—Much correspondence has appeared recently in 
a section of the Yorkshire press on the subject of the 
forging of razor and scissor blades by machinery, and 
evidence has been adduced which points to a speedy 
change in the method of manufacturing medium and low- 
grade cutlery of these classes. Already several firms 
have adopted machinery, which is said to work well and 
cheaply, and although the workmen are said to disvourage 
the new method, the hostility is not so pronounced as 
heretofore. One of the new machines is being worked by 
trade unionists, and this in itself would have been deemed 
impossible a few years ago. 

Tron and Steel.—There is a very heavy demand for both 

ron and steel, consequent upon the activity in the heavy 

engineering trades. Armour-plate work is plentiful in the 
Sheffield district, and war material isactive. In the Leeds 
district there is a steady demand for hydraulic, electrical, 
and locomotive engineering work. Machinery is being 
extensively used in the cutting of files, and as users of 
these tools are becoming accustomed to the machine-cut 
articles, there is likely to be a heavy demand in this direc- 
tion. Cutlery ware is rather inactive, several important 
markets showing symptoms of a decline. The exception 
is found in the razor trade, where the Sheffield manufac- 
turers are rapidly regaining the market for hollow- 
ground razors. Boilermaking is on the increase, and 
there is a very heavy and continuous inquiry for 
railway wheels, axles, tyres, buffers, and springs. 
Steel of all kinds maintains its position, the demand for 
crucible material being exceptionally ge High prices 
are obtained for the best brands, the competition from 
abroad affecting only the less expensive qualities. Quota- 
tions are as follow: Bessemer billets, of special carbon, 
used in the Sheffield trades, 67. to 67. 10s. ; bar iron, 67. at 
makers’ works, 6/. 10s. in the warehouse; Siemens- 
Martin acid steel, 87. per ton ; hematites, delivered in the 
district, from 60s. to 62s.; Lincolnshire and Derbyshire 
forge iron active at late rates.: The rolling mills, tilts, 
and forges are well employed in the preparation of material 
for the staple Sheffield industries. 


The Coal Trade.—There is but little change in the 
situation so far as the coal trade is concerned. As a 
rule, most of the output finds an immediate sale, and 
very little coal is being thrown into stock. Household 
qualities are readily disposed of at full quotations, and 
steam fuel moves off so quickly that there is practically 
no stock at the pits. A large tonnage is abucebed by the 
Humber — and it is evident that the record figures of 
1896 will be improved upon, if the market this year be 
undisturbed by trade agitations. Manufacturers’ coal is 
steady, and coke has slightly declined. Quotations: 
Silkstones, 8s. 6d. to 9s. 6d. ; Ibecminy house, 8s. to 9s. ; 
hards, 7s. to 7s. 6d. ; manufacturers’ sorts, 4s. to 5s. 3d. ; 
coke from 8s. 6d, to 13s. 6d., according to quality. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attandance on Change, but at the opening of 
the market affairs were very quiet, and hardly any busi- 
ness was transacted. Afterwards, however, notwith- 
standing the actions of the “bears,” labour troubles, and 
war scares, the tone of the market became quite cheerful, 
and a good few transactions were recorded. Early on No. 3 
g.m.b. Cleveland pig iron was sold in small lots at as low 
as 4 s., and there were sellers over at that figure, but later 
40s. 3d. was realised, and several sellers quoted 40s. 6d. 
for early delivery. For forward delivery reliable quota- 
tions were hardly obtainable, and very little was oing. 
Sellers, however, would not sell forward, except at higher 
rates than ruled for early delivery. The lower qualities 
were still very scarce. No. 4foun ry and grey forge were 
each put at 39s. 9d., and mottled and white each 39s. 6d., 
and only small quantities were obtainable. Middlesbrough 
warrants closed 39s. 11d. cash buyers. East coast hema- 
tite pig iron was plentiful, and quotations varied very 
much. Buyers reported that they had bought odd lots 
of mixed numbers at as low as 49s. from merchants, but 
few sellers would listen to such a figure. Producers 
— 50s. to 51s., and some of them asked more than 
the latter-named price. Spanish ore was reported 
still searce, and rubio was 15s. 3d. to 15s. 6d. ex-ship Tees. 
To-day’s market was decidedly more cheerful in tone, and 
more disposition to do business was shown. Prices for 
makers’ iron had a decided upward tendency, but they 











were not quotably changed. Middlesbrough warrants ad- 
vanced to 40s. 44d., which was the closing cash price of 
buyers. 


Manufactured Tron and Steel.—There is really no new 
feature in the finished iron trade. Inquiries are only | 
moderate, but quotations are upheld. Though the reports 
of quantities of American-made steel articles being sent 
to this country are believed to be much exaggerated, it 
cannot be denied that our friends across the Atlantic 
are competitors not to be despised, particularly 
with regard to the supply of billets, which they are sending 
to this country at 4/. 2s. 6d. To that, however, must be 
added the cost of removing them from the ship, and 
another important point is that the quality is not gua- 
ranteed. Makers here are willing enough to sell billets at 
4/. 10s. delivered in any quantity at customers’ establish- 
ments. Already several customers who have hitherto 
placed their orders with Cleveland firms are patronising 
the American article, and it is feared that Cleveland may 
lose some good Continental customers. The rumours 
that American firms have secured large steel rail orders 
or England are not believed. 


_ Labour Troubles.—The unfortunate labour difficulties 
in the north are, of course, interfering a good deal with 
trade, but the general feeling is that all disputes are likely 
to be speedily settled. 

Coal and Coke.-—Coal continues in fair request, and 
quotations change very little. A good demand for coke 
continues, and sellers are not at all disposed to lower their 
prices. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown somewhat in- 
creased activity ; the best descriptions have made 10s. 9d. 
to 11s. per ton, while secondary qualities have been in 
steady demand at 10s. 3d. to 10s. 6d. per ton. The de- 
mand for dry coal has, however, fallen off. Shipments 
of house coal have continued satisfactory, the demand 
from inland sources having been well maintained ; No. 3 
Rhondda large has made 11s. to 11s. 3d. per ton. Numerous 
orders have come to hand for patent fuel, and shipments 
are increasing. Coke has shown little change; foundry 
qualities have made 14s. 6d. to 16s. 6d. per ton. Iron 
ore has ruled firm; the best rubio has made 14s. 6d. to 
14s. 9d. per ton. The manufactured iron and steel trades 
continue to exhibit a good tone. 


The *‘ Ocean.” —The dimensions of the Ocean, line-of- 
battle ship, which has just been laid down at Devonport, 
are: Length, 390 ft. ; breadth, 74 ft. ; mean load draught, 
26 ft. She will have bunker capacity for 1000 tons of coal. 
If required, however, by utilising her wing spaces, &c., 
she will be able to stow an additional 1300 tons, and the 
collective stowage will be sufficient to take the vessel a 
distance of nearly 8000 miles at a 10-knot speed. Her 
armour will consist of a belt of Harveyed armour plat- 
ing 6 in. thick, and a protective deck of 24 in. armour- 

lates, while her 6-in. quick-firing guns will be worked 
behind casemates made of 5-in. plating. She will be 
fitted with two hooded barbettes, on each of which will 
be mounted two 12-in. 46-ton breechloading guns, and 
her armament will also include twelve 6-in. quick-firing 
guns, four of which will be mounted on the upper deck 
and eight between decks; ten 12-pounder quick-firing 
guns, six of which will be on the upper deck and four on 
the main deck, six 3-pounder Hotch iss on recoil mount- 
ings, one 12-pounder a gun for boat service, a 
similar gun for field service, eight .45:in, Maxim machine 
guns, four submerged “—~ tubes, and seventeen 18-in. 

hitehead torpedoes. The weight of the armament 
alone, including guns, stores, and ammunition, will be 
over 1000 tons. The propelling machinery has _ been 
ordered from Hawthorn, Leslie, and Co., Newcastle-on- 
Tyne, and will consist of two sets of triple-expansion 
engines having high-pressure cylinders of 30 in. diameter, 
intermediate cylinders 49 in. in diameter, and low-pressure 
cylinders 80 in. in diameter, with a stroke of 51 in. These 
engines are expected to develop 13,500 indicated horse- 
power at 108 revolutions per minute. Steam is to be 
supplied to the engines by 30 water-tube boilers of the 
improved Belleville type, each boiler being fitted with an 
‘‘economiser.” The steam pressure in the boilers will 
be 300 lb. per square inch, which will be reduced at the 
engines by means of Belleville reducing valves to 250 Ib. 

r square inch. The aggregate heating surface of the 
Coulens will be about 32,000 square feet, the total grate 
area being 1100 square feef. 


Death of Mr. J. C. Wall.—The death occurred on 
Sunday of Mr. J. C. Wall, a well-known West of England 
railway veteran. Mr. Wall was at one time secretary and 
manager of the Bristol and Exeter Railway, which was 
absorbed by the Great Western Company in 1875. Mr. 
Wall did not give up railway work when the Bristol and 
Exeter passed out of his hands, but he became cartage 
agent to the Great Western. or last year, when his 
health began to decline, Mr. Wall was an aldermanic 
member of the Bristol Town Council. 


The Electric Light at Cardiff.icAlderman Carey pre- 
sided at a meeting of the electrical and lighting committee 
of the Cardiff Town Council on Tuesday, when a report 
was presented by the electrical engineer (Mr. N. Apple- 
bee). At the close of 1895, Mr. Applebee stated, there 
was an equivalent of 9330 eight candle-power lamps con- 
nected to the system, and at the end of 1896 there were 
14,136, showing an increase of 4806. The returns of 
the amount of current supplied were also satisfac- 
tory. The units sold in the two years were 175,078 
in 1895, and 306,450 in 1896—an increase of about 
75 per cent. The current had been generated by 


the original plant, which had a capacity of 440 kilo- 
watts ; anda comparison showed that the plant at Cardiff 





had been made more use of during the last 12 months 
than the plant at any other municipal electricity works, 
with the exception of four places—Brighton, Dublin, 
Edinburgh, and St. Pancras. 


Great Western and Midland Railways.—For the first 
time in its history, the Great Western’s gross revenue has 
reached _5,000,000/. in half a year, and it is the same with 
the Midland. For the half year ending December, 1896, 
the Great Western return is 5,071,307/., and that of the 
Midland 5,075,278. For the corresponding period of 
1895 the figures were: Great Western, 4,910,0887. ; Mid- 
land, 4,851,107/. The net revenue of the Great Western 
last half-year was 2,374,910/., and that of the Midland 
2,405,343/. The Great Western carried 37,038,265 pas- 
sengers in the six months for 1,925,677/., and the Midland 
carried 22,647,344 for 1,224, 3017. 


Rhondda and Swansea Bay Railway.—The half-yearly 
—' of this company was held on Monday at Swansea, 
Sir J. J. Jenkins presiding. The chairman, in moving 
the adoption of the report and accounts, expressed his 
regret that the directors were not able to recommend a 
dividend on the ordinary shares. They had available 
10,554/., which was sufficient to pay a dividend of 5 per 
cent. (and also an outstanding deficit of 4 per cent.) on the 

reference shares. The development of the coalfields 

ad been slow, and the Afan Valley minerals still re- 

mained to be opened up. Although the trade of the 
country generally had improved during the past 12 
months, the collieries of the Rhondda had done less busi- 
ness, and this had undoubtedly affected the company’s 
receipts. The report was adopted. 








Prussian State Raiways.—The administration of the 
Prussian State Railways has ordered 7500 additional 
trucks. The contracts have been divided among works in 
Westphalia and Rhineland. 

BRAZILIAN RarLwais.—The contractors engaged on the 
San Paulo and Rio Grande Railway have been laying 
rails between Castro and Ponta Grossa, and between the 
latter place and Entre Rios. 





THe Rattway Coat Biit.—The cost of the coal and 
coke consumed in the locomotive departments of 18 prin- 
cipal railways in the second half of last year was as 
follows: Great Eastern, 101,6497.; Great Northern, 
106,885/.; Great Southern and Western (Ireland), 18,7920. ; 
Great Western, 176,143/.; Lancashire and Yorkshire, 
83,515/.; London, Brighton, and South Coast, 72,343/.; 
London, Chatham, and Dover, 36,139/.; London and 
North-Western, 196,033/.; London and South-Western, 
90,4117.; London, Tilbury, and Southend, 7587/.; Man- 
chester, Sheffield, and Lincolnshire, 74,354/.; Metro- 
politan, 17,202/.; Metropolitan District, 10,010/.; Mid- 
land, 185,589/.; North-Eastern, 136,159/7.; North Staf- 
fordshire, 10,993/.; South-Eastern, 54,478/.; and Taff 
Vale, 14,8877. The corresponding totals for the corre- 
sponding period of 1895 were: Great Eastern, 103,038/.; 
Great Northern, 105,301/.; Great Southern and Wes- 
tern (Ireland), 18,526/.; Great Western, 167,307/.; Lan- 
cashire and Yorkshire, 85,093/.; London, Brighton, and 
South Coast, 72,330/.; London, Chatham, and Dover, 
35,0837.; London and North-Western, 202,239/.; London 
and South-Western, 90,948/.; London, Tilbury, and 
Southend, 7685/.; Manchester, Sheffield, and Lincoln- 
shire, 73,960/.; Metropolitan, 15,371/.; Metropolitan 
District, 9827/.; Midland, 184,206%.; North - Eastern, 
138,5607.; North Staffordshire, 10,6117.; South-Eastern, 
52,714.; and Taff Vale, 15,337/. The aggregate cost of 
the coal and coke consumed by the 18 companies in the 
second half of last year was 1,393,171/. The corre- 
sponding cost for the second half of 1895 was 1,408, 136/. 

rain mileage has, of course, a constant tendency to 
increase. 





Tue Frencu Batrriesuip ‘J AUREGUIBERRY.”—The 
first-class battleship Jauréguiberry, which was constructed 
by the Forges et Chantiers de la Mediterranée, and is 
supplied with water-tube boilers on the Lagrafel and 
@Allest system, has now finished her steam trials. These 
trials were commenced some months ago, but were inter- 
rupted by an accident to the boilers. The following 
Table shows the results obtained : 




















| j 
|\No. 1.) No. 2. | No. 3. | No. 4. | No. 5 
; 4: | ogee 
fae (22 | #3 
Aan (8s. | 88, 
= al lees | 232 | 238 
Ai 2 |gs® | 282/252 
Kg. ges 224 | 823 
9% | gd is 28) 888 | BBE 
2. Ef + 2 &o 8 ze | Sem 
| & ra) ge OR 's} @ lo 3 
Duration ; ..|6 hrs. 4 hours 24 hours 6 hours | 6 hours 
Indicated horse-power |13,819| 13,880 | 10,511 | 8076 | 3433 
Coal burnt per square | | 
foot of grate area per 
hour .... —_..| 23 Ib. 82 Ib. | 15th, | 12Ib, | 11 Ib. 


Coal per indicated) 
horse-power per hour |1.75Ib.| 1.85 Ib. | 1.55 Ib, | 1.50 Ib,| 1.52 Ib. 
Speed in knots... ../ 17.6 | 17.65 | 
| | 
In trial No. 2 the intention was to burn at least 30 Ib. of 
coal per square foot of grate area, ‘and to this end only a 
portion of the boilers were in use. In trial No. 5 the aim 
was todevelop not more than 3500 indicated horse-power, 
which is a small output for engines capable of working up 
to more than 13,000 indicated horse-power. The excellent 
economy obtained in No. 2 trial, in spite of the forcing of 
the boilers, is worthy of note, the figure being little more 
than in trial No, 1. 
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NOTICES OF MEETINGS. 


Tue InstituTION oF Civi, ENGINgEERS.—Tuesday, March 2, at 
8 p.m. Papers to be further discussed: 1. ‘‘The Main Drainage 
of London,” by Messrs. J. E. Worth and W. Santo Crimp, MM. 
Inst. C.E. 2. “The Purification of the Thames,” by Mr. W. J. 
Dibdin. At this meeting the monthly ballot for members will be 
taken.—Students’ vis't, Thursday, March 4, at 2.30 p.m., to the 
works of the Incandescent Electric Lamp Company, Brook Green, 
Hammersmith. (Students desiring to attend this visit must pre- 
viously call at the Institution and notify their desire in person.) 

Royat InstiTUTION OF GREAT BriTaIn.—Friday evening, March 5, 
at_nine o'clock. Paper by Mr. Shelford Bidwell, M.A., LL.B., 
F.R.S., M.R.L., on ‘Some Curiosities of Vision.” Afternoon lec- 
tures next week, at three o’clock. Tuesday, March 2, Professor 
A. D. Waller, M.D., F.R.S., on ‘‘ Animal Electricity ” (Lecture VII.). 
Thursday, March 4, Professor Percy Gardner, Litt. D, F.S.A., on 
‘Greek History and Extant Monuments” (LectureI.). Saturday, 
March 6, the Right Hon. Lord Rayleigh, M.A., D.C.L., .D. 
oe M.R.I., on ‘‘ Electricity and Electrical Vibrations” (Lec- 
ture I.). 

Society oF CHEMICAL INDUSTRY: LoNDON SxcTIoN.—Monday, 
March 1, at 8p.m., at the Chemical Society’s Rooms, Burlington 
House, W. The following papers will be read: 1. ‘ Relation of 
Colour to Quality in Malt,” by Mr. J. W. Lovibond. 2. ‘‘ Hehner’s 
Bromine Tests for Oils,” by Mr. J. H. B. Jenkins. 3. ‘‘ Note on 
the Analysis of Superphosphates,” by Mr. J. H. Coste. 

GroLogists’ Association, LonpoN.—The next meeting will be 
held at University College, Gower-street, W.C., on Friday, March 
5, at 8 p.m., when a lecture will be delivered by Professor Henry 
A. Miers, M.A., F.R.S., on ‘‘ Some Properties of Precious Stones.” 

Society oF ENGINEERS.—Ordinary meeting on Monday, March 1, 
at the Royal United Service Institution, Whitehall, at 7.30 p.m. 
A paper will be read entitled, ‘‘ Notes on the Proposed Bye-Laws 
of the London County Council with respect to House Drainage,” 
by Mr. J. P. Barber. 

Tue CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
March 3, at 7.30 o’clock. 1. To resume the discussion of Mr. 
Hardingham’s paper on ‘‘The Amendment of Patent Specifica- 
tions.” 2. To read and discuss a paper by Mr. A. P. Jones on 
‘*Some Notes on a Bill relating to Trade Marks, prepared by the 
London Chamber of Commerce.” 

Society or Arts.—Monday, March 1, at 8 p.m. Cantor Lec- 
tures, ‘‘ The Industrial Uses of Cellulose,” by Mr. C. F. Cross, F.C.S. 
Three Lectures. Lecture III.—Tuesday, March 2, at 8 p.m. 
Applied Art Section. ‘‘Gesso,” by Mr. Matthew Webb. Wed- 
nesday, March 3, at 8 p.m. Twelfth Ordinary Meeting. ‘‘ English 
Orchards,” by Mr. George Gordon. Mr. W. T. Thiselton Dyer, 
C.M.G., F.R.S., Director of Kew Gardens, will preside. Thurs- 
day, March 4, at 8 p.m. Howard Lectures. ‘The Mechanical 
Production of Cold,” by Professor James A. Ewing, M.A‘, F.R.S. 
Six Lectures. Lecture VI. 
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INDUSTRIAL EDUCATION IN 
GLASGOW. 


THE very varied character of the industries 
of Glasgow, and the necessity in these days 
of keen commercial competition for thoroughly 
equipping apprentices with the training which 
will enable them to fully utilise the plant 
placed at their disposal, is being recognised, 
and we are glad to note the prospect of an 
addition to the financial resources of the city 
specially to meet the ever-growing requirements. 
In view of this it is interesting to review the pro- 
gress of 10 years, for it was in November, 1886, 
that the Educational Endowments Commissioners 
for Scotland presented for the approval of the 
Privy Council a scheme amalgamating certain en- 
dowments in the City of Glasgow, and creating for 
their administration a body of governors under 
the style ‘‘The Governors of the Glasgow and 
West of Scotland Technical College,” and the tenth 
annual report of these governors is before us. 
The endowments date back 100 years, for Glasgow 
practically set an example to the other great cities 
of Britain in the way of providing scientific instruc- 
tion for artisan classes. In June, 1796, the magis- 
trates of the city granted acharter of incorporation to 
Anderson’s College, founded and supported by the 
munificence of Professor Anderson, and for a period 
of 90 years this institution did notable service to 
education, and last June, as we reported at the 
time, the governors of the amalgamated trusts, 
among which it occupied so prominent a feature, 
celebrated the centenary of its foundation in a 
worthy manner. : 

Referring to the statistics of progress during the 
last 10 years, we are struck not only with the increase 
in the emoluments, but with the development and 
organisation of the courses of instruction. The 
number of subjects, and of students, and the 





amount of fees have been doubled, there being now 
no fewer than 3327 individual students, giving as an 
annual income from fees 42371. 18s. 6d. 

As the finances at the disposal of the governors 
are to the extent of about 50001. depending on 
grants from the Science and Art Department, 
there naturally exists a questioning attitude 
regarding the effects that may flow from changes 
in the regulations of that department. Those 
engaged in teaching are, as a rule, opposed 
to change, and it is not astonishing to find remarks 
about ‘‘fettering regulations ” and ‘‘ subordination 
to an inspector” appearing in the report from the 
college staff. No doubt there are some grounds for 
this kind of criticism, but it has to be remembered 
that the distribution of national money must neces- 
sarily be accompanied by conditions and by super- 
vision from the distributing department ; and al- 
though it is perfectly fair to say that the Science 
and Art Department has frequently insisted on 
changes without sufficiently consulting the manag- 
ing bodies who were carrying on its work, and with- 
out paying sufficient regard to the difficulties that 
sudden changes created, it should be borne in mind 
that the present highly satisfactory arrangements 
for the teaching of science pure and applied that 
are to be met with in cities like Glasgow, are 
due in very great measure to the action of that de- 
partment. 

Looking to the character of the work accom- 
plished, we find that 13 candidates have this year 
earned diplomas of associateship of the college, 
while six candidates received certificates in assay- 
ing, and that a sum of nearly 3000/. has been 
obtained from the results of the May examinations. 
In the Industrial Art Department there are signs 
of progress, and the governors seem satisfied that 
there is special ‘‘ need for courses of practical in- 
struction to supplement the shortcomings of 
trade workshops in consequence of the system 
of specialising which is now so generally prac- 
tised in them.” This opinion of the governors, 
and their action in accordance therewith, might 
be considered with reference to certain eco- 
nomic questions in which the interests of the indi- 
vidual artisan and the ordinary citizen are involved, 
were it not too late in the day for discussions of 
that order. The matter stands thus: In many 
industries the conditions under which apprentices 
work, do not encourage an adequate education in 
the art of their craft, and it seems incumbent on 
technical colleges to supply, so far as possible, the 
deficiencies. This policy is accepted, and although 
it is quite impossible to draw a balance-sheet, it is 
more than probable that the advantage lies with 
the general public. The reference to the enrol- 
ment in the 39 day classes conducted by professors 
and lecturers shows that the work carried on was 
really needed. It is, however, in evening class 
work that the college declares its importance in 
advancing the education of the industrial area of 
which Glasgow is the immensely active centre : 
4340 names are entered on the books of the 65 
various classes, and these classes cover a remarkably 
variegated field of instruction, from mathematics, 
chemistry, and physics, to photography, dairying, 
sign painting, and vocal music. 

Leaving now the Technical College, which, ac- 
cording to the scheme of 1886, included Anderson’s 
College and the College of Science and Arts (for- 
merly the Mechanics’ Institution), we come to Allan 
Glen’s school, founded originally in 1853, recon- 
stituted by Allan Glen’s Institution Act of 1876, 
and now maintained by the governors of the Glas- 
gow and West of Scotland Technical College as a 
higher class secondary and science school for boys. 
The report of the governors testifies to the excep- 
tional nature of the work done in this school, both 
as regards those essentials of a liberal education 
which must appear in all higher class schools, and 
the well-considered and extensive curriculum of 
training in science, given there under the Organised 
Science School scheme. Apart from the reference 
to examination successes, there is a significant 
remark in the report bearing on the prosperity of 
the school. Attention is being directed by the 
report to the very considerable outlay on the new 
physical laboratories, to which reference was made 
in an issue of December, 1896, but the report adds: 
‘It should also be pointed out that nearly 20001. 
had been saved for this purpose out of the income 
of the school for some years previous.” It israther 
unusual to come across such words in connection 
with reports of educational institutions. Accord- 
ingly we congratulate the governors on their 
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management of Allan Glen’s School, and have! not increase the responsibilities of directors, and | 
pleasure in recognising the services that institution | subject them to penalties, or claims for penalties, | 
is rendering. | which at present they escape. Thus, the absence | 
In the last paragraph of the report mention is | of a director from a board meeting might not be a} 
made of a proposed new building in which the | bar to an action; ‘“ claims against directors might 
work carried on in the somewhat antiquated build- | be carried further than that ; that is what we are 
ings that formed Anderson’s College and the College | afraid of. It might be said he ought to have been 
of Science and Arts, may be continued and extended | there” (to exercise ‘“‘reasonable care and_ dili- 
under more favourable architectural and geographical | gence”’). Again, with reference to the disclosure 
conditions. The Bellahouston Trustees offer aj of contracts, where sale and resale of the pro- 
magnificent grant of 25,0001. contingent on the) perty has passed through several hands anterior 
governors obtaining sufticient additional bequests, | to the inception of the company, he says, ‘‘ and so 
and accordingly there is by implication an appeal to | far as it is in the power of the directors to give the 
the wealth and munificence of Glasgow which we | information, it seems to be everything that could be 
feel will not fail to receive a hearty response. It | desired ; but if it means that the directors must 
will redound to the credit and certainly be to the| get that information, it may go too far, in my 
advantage of Glasgow to have in its midst a/ judgment.” Several of the subsequent witnesses 
technical college worthy of taking a place among | equally fear the effects of the clauses defining the 
the first edifices in the kingdom. |liability of directors, even if those clauses are 
: merely crystallising the present law. The Incor- 
ae ee, : a yorated Law Society reported that, ‘‘It is extremely 
AMENDMENT OF THE COMPANIES likely to prevent prudent and responsible people 
ACTS. from becoming members of joint stock companies.” 

Tue report of the Departmental Committee | Mr. Henry Cosmo Bonsor, M.P., replying to the 
appointed by the Board of Trade to inquire what | Lord Chancellor, says, ‘‘ Your Lordship tells me it 
amendments are necessary in the Joint Stock Com-/|is the law at the present moment, and I have 
panies (Limited Liability) Acts is a document of | joined boards of direction under the law ; but if I 
great importance, the interest in which has not) had known it was the law, I certainly should not 
been diminished by the subsequent course of} have joined the boards of direction that I have.” 





events. We called the attention of our readers to 
it in our issues of August 9, 1895, and January 3, 
1896, and to the desirability of careful considera- 
tion thereof by the several engineering societies. 
On the 5th March, 1896, an amending Bill was intro- 
duced into the House of Lords by the Earl of 
Dudley, Parliamentary Secretary to the Board of 
Trade, and ordered to be printed ; on May 4 the 
Bill was referred to a special Committee of the 
House ; and during June and July the Committee 
was engaged in taking evidence on the subject. 


On July 11 they reported : ‘‘ That they have been | 


unable to complete the inquiry, and therefore beg 
to recommend that, if the Bill be again introduced 
into your Lordships’ House, the Committee be re- 
appointed.” The report and minutes of evidence 
were afterwards issued in the form of a Blue-Book, 
No. 342. 

The Lords’ Committee was an especially strong 
one, both in legal, financial, and ofticial autho- 
rities, and the members, during the inquiry, 
repeatedly displayed the careful and close atten- 
tion they had given to the provisions of the Bill 
before coming to the Committee-room. And this 
attention was sorely needed in order that a correct 
understanding of its effects might be arrived at. 
The Lord Chancellor, as chairman, in paragraph 


220, speaking of clause 10, defining the general | 


duties and liabilities of directors, stated: ‘‘I may 
say at once that I suppose this clause was drafted 
(1 do not know, but I suppose so) upon the hypo- 
thesis that it disclosed what is the state of the law 
at present, and that directors should know what 
their liabilities are. That I take to be what is 
meant by the draftsman?’ And again, ‘‘ The 
question is not whether you believe the directors at 
present are familiar with what the law is; but 
whether this is not a crystallising of the law in 
such a way as to frighten them away from being 
directors.”” Lord Davey, however, substituted the 
word * diligence” for ‘* prudence ” in sub-section 2 
of this clause, as more correctly representing the 
present law than the wording of the draftsman, and 
this substitution, made at the first meeting, was in 
the minds of the Committee throughout the rest of 
the proceedings. It seems to laymen only a trifling 
alteration, but it greatly impressed the witnesses, 
and appeared in some cases to modify their objec- 
tions. When the alteration of a mere word can 
produce such an effect, it is quite evident that the 
Lords acted wisely, and in the general interests of 
the public, in referring the Bill to a Select Com- 
inittee. 

The first witness was Mr. John Wreford Budd, a 
solicitor who has had considerable practice in the 
formation and arrangement of joint-stock com- 
panies, and who is president of the Incorporated 
Law Society. He not only spoke on behalf of that 
society, but handed ina report prepared by a com- 
mittee of the council thereof. He must, therefore, 
have devoted considerable attention to the subject, 
and his experience as a solicitor would enable him 
to correctly interpret legal phraseology ; yet it is 
impossible to read his evidence without seeing 
that the Bill had greatly perplexed him, and that 
he was in considerable doubt as to whether it would 


|The chairman of the London Stock Exchange 
thinks ‘‘it would not frighten a bad director, a 
|man that would be a bad director, it might frighten 
a good director . . It might prevent a good 
jman; that is what I think it would do. It would 
| throw companies into inferior hands, and into an 
inferior state of honour;” whilst Mr. Joseph 
Herbert Tritton, an acknowledged authority in the 
| banking world, and a member of the firm of Barclay, 
| Bevan, Tritton, and Co., says, ‘‘The tendency 
|of the Bill, I fear, would be to frighten good and 
solvent men from becoming directors of companies, 
'or even from continuing in that position.” Mr. 
| Wallace, a director of the Bank of England, who 
'certainly does not display any great desire to 
|extend the privileges, or imagined privileges, of 
| limited companies, also fears that the severe and 
|unlimited penalties imposed on directors ‘ will 
|prevent good directors joining.” Mr. William 
| Mackenzie, a member and director of the Dundee 
|Chamber of Commerce, very lucidly points to a 
| misconception, not only in the Bill under review, 
| but also in the minds of the members of the Lords’ 
Committee and of the witnesses under examination 
by them. The Earl of Dudley asks (1711), ‘‘If it 
is impossible for the directors of an insurance com- 
pany to follow the details of the work, can you 
explain to me the use of them at all?’ Answer: 
‘‘They are there to be consulted about important 
things, and I think that is one thing that has been 
somewhat overlooked in this Bill. Directors are 
not managers, but they are there to be consulted.” 

If the clauses relating to the liability of directors, 
both in promotion and management of a company, 
give rise to so much adverse criticism, it may 
reasonably be expected that other portions will 
not escape animadversion. One remarkable fact 
was stated by the Registrar of Joint Stock Com- 
panies, which apparently indicates that investors as 
a body have no great desire to impose increased 
burdens on their directors. Under the present Act 
companies can be formed on the en commandite 
principle ; yet during the last 20 years only six 
have been so formed, two of which retained 
the unlimited liability of the managing director 
for only a short time, two others have ceased 
to exist, and two only remain still existent. 
If the Board of Trade have misinterpreted the 
demand of the public in reference to the responsi- 
bilities of directors, as from this they appear to 
| have done, it is important that the remainder of 
| their investigations should be subjected to severe 
scrutiny, and not accepted at the mere dictation of 
a Government Department, however ably it may 
usually be conducted. Unfortunately the witnesses 
examined have hitherto been either officials or 
members of the investing classes ; when represen- 
tatives of our producers and manufacturers are 
called, as we trust they may be, we think they will 
feel more concerned with condemnation of the 
management clauses than with those relating to the 
formation of the company, or the issue and manipu- 





lation ofits shares and debentures. It is probable 


that much of the distinction between public and 
private companies, hitherto insisted upon, will, by | 
such witnesses, be allowed to lapse, and that free- | 





dom of management and privacy of accounts will 
be shown to be desirable for both varieties. 

The publication of balance-sheets by filing them 
with the Registrar of Joint-Stock Companies for 
inspection by the public, was a point earnestly de- 
bated by both Committee and witnesses. The 
Departmental Committee of 1895 refrained from 
recommending this filing of balance-sheets. They 
reported : ‘52. Your Committee have considered 
a proposal which has been made that the annual 
balance-sheet shall be filed at the office of the Re- 
gistrar of Joint-Stock Companies, so as to be open 
to public inspection. The balance of opinion, as 
shown by the communications with which your 
Committee has been favoured, is decidedly adverse 
to this proposal. And, after avery full discussion, 
your Committee have determined not to recommend 
it. The primary duty of the directors is towards 
their own shareholders, and your Committee have 
adopted the view tersely expressed by the Wake- 
field Chamber of Commerce that ‘ the true financial 
position of the company shall be honestly disclosed 
to shareholders not less than once a year, but not 
for public use.’ This conclusion will, of course, 
leave untouched the liability under the existing law 
of those who use a balance-sheet or issue one with 
the intent of its being used for the purpose 
of inducing outsiders to act upon it.” The only 
dissentient was Mr. Justice Vaughan Williams, 
and even he considered that ‘‘ probably the better 
form would be that merely of a statement of the 
assets and liabilities.” The Bill promoted by Lord 
Dudley, on behalf of the Board of Trade, however, 
provides that the directors of every company shall 
‘send a copy of the balance-sheet to the registrar 
within 30 days after the general meeting at which 
the balance-sheet is laid before the company.” Mr. 
Smith, the Inspector-General in Bankruptcy and of 
Companies in Liquidation, was a member of the 
Departmental Committee, but, in his evidence 
before the Lords, he states that on further con- 
sideration he is unable to concur in the recom- 
mendation against the filing of balance-sheets, and 
that he does not consider the consensus of com- 
mercial opinion to be opposed to it. He bases this 
on the replies received from the Chambers of Com- 
merce, of whom, according to a table officially pre- 
pared, 18 reported in favour of registration and 18 
against. Assuming this table to be correct, it 
merely indicates how misleading statistics may be, 
if no care is taken to look behind the actual 
figures. It is quite true Blackburn and Rochdale 
desire registration, and, in a more limited way, 
Manchester also ; and the Chambers of Commerce 
of these places represent commercial communities 
of great importance and of extensive and varied 
trade. But it will hardly be contended that the 
views of the Chambers of such places as Exeter, 
Luton, Portsmouth, and Tunbridge Wells, who 
report in favour of registration, are of equal value 
with those of Birmingham, Bradford, Halifax, 
Leeds, Wakefield, Wolverhampton, Glasgow, Liver- 
pool, and London, who are opposed to it. The 
totality of the Chambers may be equal, but the 
value of the units is very unequal. 

Both witnesses and Committee appear to have 
largely had in their minds investment companies, 
such as banks, trusts, and insurance corporations, 
rather than factories or producing companies. 
Strangely enough, the distinction between the two 
classes appears to have been most forcibly appre- 
ciated by a solicitor, Mr. Budd, who points out how 
it affects the question of divulging the extent or 
character of stocks held for manufacturing purposes. 
The example he cites can be easily amplified by our 
readers. He has admitted that there are many 
companies to whom such disclosure would be no 
injury ; the P. and O. Company, for example, he 
imagines would not be prejudiced by the details of 
all its ships, and stocks, and stores being published, 
but a similar disclosure might inflict great injury 
on others, as he explains in the following answers : 

By the Chairman : ‘‘ You mean that a commer- 
cial company trading in a particular article would 
not like to disclose that they had an enormous 
quantity of unsold stock in hand ?—No. Take such 
a company as the very important manufacturing 
company, the Telegraph Construction and Main- 
tenance Company. I have no relations with that 
company, and I take it simply as an example from 
the public companies. I can easily understand that 
company objecting very much to its being known 
that it had a stock of gutta-percha or of iron wire 
of any considerable magnitude, or to its being 
known either that it had not a stock ” . 
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By Lord Davey: ‘‘ Would the balance-sheet | market value of the assets was given fairly ; and 


necessarily tell that ‘stock on hand ?—I think it 
would to experts ; it might not do it toa casual 
observer, but any one behind the scenes would 
know it.” 

The witnesses who recommend the filing gene- 
rally admit that it should be only a statement of 
assets and liabilities, or at most only a balance- 
sheet which shall not give any indication of profit 
or loss. Mr. Smith says he desires the filing of 
simply assets and liabilities ; ‘‘the reason why I 
prefer the registration of the balance - sheet 
would be that it is the simplest form of com- 
piling a statement of assets and liabilities. . . 
The suggestion (by a deputation to the Board 
of Trade) was that a statement of assets and 
liabilities would show necessarily the profits of 
acompany. But that need not be so. It would 
not show the annual profits if they had been distri- 
buted before the statement was prepared, which 
might be done. If the dividend were declared, and 
the amount paid away, and after that the state- 
ment of assets and liabilities prepared, it would 
not disclose the profit of the year; it would dis- 
close, however, the amount of the reserve fund, 
and any additions to it.” He, however, subse- 
quently admits that the present Bill would require 
disclosure of the result of the year’s trading, and 
suggests that in the filed return it shall be sufficient 
to estimate the assets ‘‘after deduction of the 
balance at the credit of any profit and _ loss, 
reserve, or other account arising wholly out of 
profits.” He thus destroys the simplicity of his 
balance-sheet, without providing for such possible 
contingencies as the case of an adverse balance of 
profit and loss account without any reserve fund 
from which to deduct it. 

Lord Farrer drew the attention of Mr. Smith to 
the case of an insurance company found by the 
Board of Trade officers to be insolvent, but which, 
owing toa change in management, and non-publi- 
cation of the facts, eventually became prosperous, 
instead of being pulled down with infinite loss. 
Yet after this example the witness appears to miss 
the moral. He says (1635), ‘‘I think a balance- 
sheet ought to be required in all cases :”” (1636 and 
1637) ‘‘as a matter of policy it is right they should. 
I think so,” and he does not dread any increase of 
widespread ruin in the whole commercial world 
through inconvenient disclosures of the difliculties 
from which any leading firm might be suffering, 
such, for instance, as Baring’s, ‘‘ which did come 
right,” the Earl of Leven and Melville remarks. 
This, however, is partly explained and emphasised 
in a later reply to Lord Farrer. ‘I should like to 
ask you whether a large part of the assets of every 
great financial concern does not consist in their 
credit /—No ; certainly not... If you say that 
credit is not an importent asset, I have no further 
questions to ask ?—Not a legal asset I meant. 

The question of the filing of balance sheets is 
mixed up with, and, indeed, cannot be separated 
from, the much more important matter of deprecia- 
tion. The Inspector-General in Bankruptcy is 
quite clear that if a balance sheet is filed it must 
be an honest one, with which we entirely agree ; 
but herein lies the danger of filing it. Mr. 
Robert Mellars, a chartered accountant, and for 
over 30 years secretary of the Association of Trade 
Protection Societies of the United Kingdom, gives 
only a half-hearted support to the resolution 
of his association in favour of publication. He 
dreads an increase in the levying of blackmail, 
anticipates the figures being used for their own 
advantage by rival concerns, and fears that in 
times of panic or trouble the publicity of assets 
would do more harm than good. Nor, indeed, does 
he appear very clearly to see how the valuation 
of assets in the balance-sheet (which necessarily 
involves this matter of de reciation) is to be dealt 
with by the directors. e breaks away from mere 
banks and financial corporations, to which Lord 
Leven was referring, and says: ‘‘There would 
come in considerable difficulty. There is no need 
to limit it to bills; it will apply to real estate. 
In Nottingham we have had a depression for 10 
years, from 1884 to 1894. During that 10 years if 
oo estate had had to be revalued it would have 

ad to be valued at 30 per cent. lower than now 
or previously to the time I have named. Then 
with regard to machinery, during seasons of de- 
pression of trade, machinery goes for what is com- 
monly called an ‘old song ;’ so that there is no 
par oe that it would be very difficult to publish 
4 balance-sheet in such times in which the exact 





it would be a hardship upon a company to compel it 
to write down its assets in that way.” Such writ- 
ing down, he continues, would damage the credit of 
the company, and might even cause a stoppage ; we, 
therefore, fear the directors and managers would, 
in the interests of their shareholders, fail to comply 
with the strict requirements of the proposed Act, 
and thereby incur grave responsibility for their 
efforts to prevent commercial disaster The diffi- 
culty is seen, though imperfectly, by the Inspector- 
General in Bankruptcy, who says, ‘‘So far as re- 
gards many imprudent valuations, I do not think it 
is possible to provide by legislation against them, 
except by requiring an audit ; to some extent that 
will check imprudent valuations.” But this is only 
shifting the difficulty, without in any way helping 
to a solution of the policy under investigation. 
Even Mr. Tritton conceives that a sudden shrinkage 
of assets, even of a temporary character, may in- 
volve the ruin of the company if it coincides in time 
with the preparation and registration of the balance- 
sheets. There is thus created, by law, an addi- 
tional inducement for directors to conceal a fall in 
values, not only from the public, but also from 
their shareholders, and trust for redemption to the 
returning tide. Nor will the audit always prevent 
this, though in a few isolated cases it may prevent 
over-valuations ; if there are fraudulent directors, 
there are black sheep amongst auditors ; if there are 
over-sanguine boards, there are also many incom- 
petent critics. It is impossible to imagine that a 
public accountant, whose profession usually affords 
him no special training as a valuer, would correctly 
appraise depreciation of buildings or machinery in 
Nottingham, when no such fall in value was dis- 
cernible in Bradford, Manchester, or Oldham, or 
would appreciate the loss which might accrue to an 
engineering firm by the introduction into the 
market of an improvement on their own speciality, 
when the very knowledge of the improvement 
depends on highly specialised technical training. 
These are really the crucial points of a balance-sheet ; 
these, the questions of shrinkage and depreciation, 
are the determining factors inthe valuation of factory 
assets, and very few auditors possess theskillandtech- 
nical knowledge to deal with them safely, honestly, 
and wisely in a manufacturing concern, though 
they may be perfectly capable of checking, from 
the Stock Exchange share list, the present values 
of securities in a bank or trust company’s safe. 
It must be remembered that the tendency for some 
time past has been to intrust audits to qualified 
professional accountants, who have justified the 
trust reposed in them when they have kept freefrom 
manageinent and appraisements, but this tendency 
will become a serious menace and danger to the 
commercial community if, as the Inspector-General 
to some extent implies, the valuations of competent 
manufacturers, engineers, and other skilled pro- 
ducers are to be subordinated to those of techni- 
cally unskilled accountants who, for widely dif- 
ferent purposes, have been elected as auditors. 

The danger to limited companies owning or work- 
ing factories, whether engineering or otherwise, is 
a graver one than appears on the face of it. The 
Institute of Chartered Accountants in England 
and Wales has at present under consideration 
a Bill, which the council are promoting, whereby 
any person who is not on the register of Chartered 
Accountants shall be liable to a fine not exceeding 
201., and of 11. for every day on which he shall 
repeat the offence after conviction, if he takes or 
uses any name, title, description, or addition, 
stating or implying that he is in practice as a 
public auditor, or if he undertakes for pay, or holds 
himself out to the public ‘‘as ready to undertake 
for pay as a professional accountant, the oftice of 
auditor of any public company, or of a receiver 
appointed by any court, or of an expert appointed by 
any court to report on accounts, or of liquidator of 
a company, or of trustee of any estate to be ad- 
ministered under bankruptcy law.” In the face 
of such claims as these, we feel compelled to say 
that the question of audit becomes one of vital 
importance to the future of our limited companies ; 
and that, so far as engineering works are concerned, 
many of the duties named would be better dis- 
charged by a practising civil or mechanical engineer 
than by a chartered accountant. We should not 
ourselves recommend a mining engineer, in the 
absence of special circumstances, as receiver or 
liquidator of a steamship company, but we have 
no hesitation in saying that he would be far better 
qualified for the:task than the majority of the 





gentlemen to whom the council desire to restrict: it. 
If the audit is to be compulsory on all companies, 
and carry the increased importance implied in the 
Bill, it should be also compulsory that two auditors, 
having equal authority, be appointed, one of whom 
shall be specially versed in the business under 
review. There are undoubtedly objections to this 
course, but it would probably be better than the 
delusive protection afforded to creditors and share- 
holders by the present system. 

The report of the Departmental Committee con- 
tains a serious warning. ‘‘It is obvious that legis- 
lation affecting interests of this magnitude and 
widespread character demands great caution and 
care. Restrictive provisions, which may have the 
effect. of either curtailing the facilities for the for- 
mation of companies, which bring so much business 
to England, or of embarrassing the administration 
of companies, or deterring the best class of men 
from becoming directors, are not to be lightly 
entertained.” The commentary on this is sup- 
plied in Mr. Pureell’s evidence before the 
Lords’ Committee. Lord Wolverton asks: ‘‘ Have 
you noticed lately any great increase in the 
number of companies which have been registered 
abroad, and have changed their domicile to England? 
—Rather on the contrary ; I think a good many com- 
panies have recently registered abroad, in the 
Transvaal especially.” Mr. Mackenzie, on a later 
day, expressed a fear that the Bill, if passed, would 
probably be evaded through the registration of 
companies abroad, especially in the United States, 
in some portions of which great latitude is permitted 
both in promotion and management. The warning 
is worthy of careful attention, especially as it ap- 
pears that the danger is already upon us. It is 
hardly necessary to point out the importance of it 
to our workpeople and executive ; the erection of 
works frequently follows the domicile of the com- 
pany, and an increase in the number of limited 
companies domiciled abroad, even if founded with 
English capital, will probably curtail employment 
at home. 

The Lords by no means exhausted their inquiry ; 
indeed, it may almost be said that they only 
touched the fringe of it. There was, therefore, 
wisdom in the recommendation for the reappoint- 
ment of the Committee if the Bill be again intro- 
duced into their Lordships’ House. Our readers 
would equally display discretion if they carefully 
studied the BiH and the two re thereon, and 
judged for themselves of the probable effects of the 
proposed legislation. It may be necessary, or it 
may be unwisely destructive, but the whole subject 
so bristles with doubts and difficulties that it would 
certainly be foolish to legislate hastily or without 
most exhaustive inquiry and full consideration. 








MECHANICAL REFRIGERATION. 

In his fourth Howard lecture on the ‘‘ Mechanica 
Production of Cold,” delivered at the rooms of the 
Society of Arts on Thursday, February 18, Pro- 
fessor Ewing resumed the consideration of com- 
pression machines with particular reference to the 
most suitable vapour for use as the working fluid. 
Were it practicable to work on a reversed Carnot’s 
cycle, the thermodynamic efficiency of all the dif- 
ferent agents would be the same. Taking purely 
mechanical conditions into consideration, the points 
which called for attention were the compactness of 
the plant required, and the working pressures in 
compressor and refrigerator. With water the 
volume required was very great and the pressures 
low, so that practically it was out of court as a 
suitable working fluid for compression machines, 
At the present day only three working fluids were 
used at all on a large scale, viz., ammonia, sul- 
phurous acid, and carbonic acid. Taking — 4 deg. 
Fahr. as the lowest temperature to be met with 
in practice, the pressure of SO, was 9 lb. absolute, 
ammonia 21 lb. absolute, and CO, 289 Ib. At 
86 deg. Fahr., which might be taken as the 
ordinary highest temperature of the cooling 
water available, the pressures were for SO,, 
66 lb. ; NH;, 171 Ib. ; and CO,, 1039 Ib. It would 
be seen from the above that the ammonia pressures 
were just those with which engineers were accus- 
tomed to deal in their ordinary steam engine prac- 
tice. With SO, it would be noticed that pressures 
below the atmosphere were liable to be reached in 
the refrigerator. This was objectionable in that it 
rendered the leakage of air into the machine pos- 
sible, which was a much more serious defect than 
an outward leakage, This latter only led to a 





284 


ENGINEERING. 


[Frs. 26, 1897. 








waste of the working agent, whilst the other 
seriously affected the efficiency of the machine. 
It was important that the working agent should 
be without chemical action on the ordinary mate- 
rials used in construction. On this head carbonic 
acid had a favourable showing, being absolutely 
innocuous, whilst, on the other hand, ammonia 
machines must be constructed entirely of iron, as 
the gas entered into chemical combination with 
copper or brass. Finally, the question of cost had 
to be considered, and in this respect carbonic acid 
had the advantage, being much cheaper than 
ammonia. 

In the ideal Carnot machine the working agent 
was drawn in from the refrigerator and compressed 
to a liquid. This liquid then passed through a 
cooler and into an expansion cylinder, where it did 
sufficient work in evaporating to reduce the tempe- 
rature of the fluid to that of the refrigerator, into 
which the resulting mixed liquor and vapour passed 
during the exhaust stroke of the expansion piston. 
In the refrigerator a further evaporation took 
place, thus producing the cooling effect desired. In 
actual practice the expansion cylinder was omitted, 
the working fluid being passed into the refrigerator 
through a regulating valve. No energy having 
accordingly been extracted from the working fluid 
between the cooler and the refrigerator, part of the 
cooling effect obtained in the latter was expended 
in reducing the temperature of the working fluid. 
A loss of efficiency was thus occasioned, which was 
relatively less the greater the ratio of the latent 
heat of the vapour to its specific heat ; and the 
amount could be accurately calculated from a 
study of the temperature entropy diagrams of the 
different working agents. Ammonia in this regard 
was far superior to either CO, or SO,. Thus 
with the former the heat carried into the refri- 
gerator was only 8 per cent. of that extracted there, 
whilst with SO, it was 11.5 per cent., and with CO, 
28 per cent., the temperatures assumed in making 
the calculation being 14 deg. Fahr. for the lower 
and 68 deg. Fahr. for the higher. Hence ammonia 
gave less falling away from the ideal Carnot cycle 
than either of its rivals. 

In practice there were two different methods of 
working with ammonia. In one the working fluid 
as drawn into the compression cylinder was partly 
in the liquid condition ; whilst in the other, or ‘‘ dry 
compression” process, the working agent on enter- 
ing this cylinder was entirely in the state of vapour. 
There was not much difference in the thermo- 
dynamic value of the two methods, there being a 
maximum theoretical gain of 8 per cent. in the case 
of the wet as compared with the dry system of 
compression, and in practice it was very much less ; 
and, if anything, there was possibly an actual gain 
in departing slightly from the conditions necessary 
for perfect ‘* wet’ compression, as the loss to the 
cylinder walls was probably somewhat less if the 
vapour drawn in was slightly superheated. Under 
actual working conditions, ammonia machines 
showed a coefticient of performance equal to 4.5, as 
compared with a theoretically possible one of 6.3. 
Carbonic acid machines suffered from the fact that 
the critical temperature of this material was but 
31 deg. Cent., which caused the performance of the 
machines to fall off in hot climates, though it might 
still remain fairly high. 

The first compression machine appeared to have 
been devised by Jacob Perkins in 1834, whose 
apparatus, in all essentials, was identical with that 
used to-day. The working fluid was intended to 
be sulphuric ether, but actually a material obtained 
by the destructive distillation of india-rubber was 
employed. As constructed, the machine was very in- 
efticient, and Perkins proved to be much in advance 
of his time, for the next machine was not made till 
1857, when James Harrison, of Geelong, patented a 
similar machine using sulphuric ether, which became 
quickly commercially impoxtant. This machine, 
however, suffered from the disadvantage of low 
working pressures and consequent ‘‘in” leakage of 
air. The working agent being inflammable, made 
the ether machine dangerous. Sulphurous acid 
was introduced as a working fluid by Raoul Pictet 
in 1875. The machine used had several peculiarities, 
including the thorough jacketing of the cylinder 
and piston-rod by cold water, so as to reduce the 
energy needed for compression. The ammonia 
machine was brought forward in 1876 by Linde, 
and that first made was so thoroughly worked out 
in its mechanical details, that few alterations have 
since been required. A feature of the machine was 
the careful design of the compression cylinder ends, 





piston and valves, so as to reduce the clearance to 
a minimum ; in some machines this was as little 
as 0.5 per cent. In the De la Vergne machine, 
alsoof the ammonia type, the same end was attained 
by flooding the cylinder with oil, which at the same 
time acted as a lubricant, sealed the valves, and 
tended to cool the vapour during compression. 
The carbonic acid machines were introduced by 
Windhausen in 1881 and 1886. His patents had 
been taken up in this country by Messrs. Hall, 
of Dartford, who made a practical success of the 
machine, having with great ingenuity surmounted 
the mechanical difficulties arising from the high 
working pressures required. 





A SCHOOL FOR ENGINEERS. 

WHATEVER may be the merits of the eternal con- 
troversy on technical education, there is no doubt 
that a large and increasing number of engineers 
desire to insure a different kind of school training 
for their sons to that which was universal in days 
when there was practically no applied science in 
the world’s industry. It may be that the human 
mind is incapable of being enlarged to a respect- 
able capacity without the aid of Latin grammar and 
Greek verbs, but it is apparently impossible to 
make every one accept it as a fact in the present 
day. Parents are beginning to wonder more and 
more whether it is wise to make their sons devote 
the brightest and most receptive periods of their 
lives to the acquirement of knowledge which has 
no practical application, 

The result of this is seen in the large number of 
old schools which have established a ‘‘ modern 
side.” Nowthe modern side of an ancient founda- 
tion is very often a delusion. It has been forced 
on the authorities by circumstances which they de- 
plore. 

The average British engineer who has a son 
to educate fortunately wishes him to become 
manly, good-tempered, and unaffected first, trust- 
ing he will develop into a good engineer in due 
course. In this he is instinctively wise, for it is 
possible to acquire the scientific foundations re- 
quired to build engineering practice upon, later in 
life, but the other qualities mentioned must be 
engrafted in youth. So it is the Latin and 
Greek, together with sundry other fragments of 
learning, have to be taken whether desired or 
not; and engineers often send their sons to 
public schools, not for the scholastic, but for the 
social education. 

How much better it would be if the young engi- 
neer could combine in his youthful education both 
the social qualities and the intellectual training 
which will make his professional career successful 
and his private life enjoyable. Until recently a 
combination of such training as a lad gets at a 
public school and a scientific education has been 
hardly possible, and even now the opportunities 
are all too few, as a somewhat extended inquiry, 
made for a special purpose, has proved to us. It 
is in order to call the attention of engineers to an 
establishment founded for the dual purpose that 
this article is written. 

The establishment referred to is the Seafield 
Technical College, which is situated at Crofton, on 
the mainland side of the Solent. The college has 
been founded by Sir Edmund Hay Currie, whose 
disinterested work in another field in the cause of 
education is well known. Some years ago Sir 
Edmund had brought to his notice the want of a 
college such as he has started ; and entered with 
characteristic enthusiasm into what seemed to him 
the delightful scheme of gathering round him a 
number of English boys of the best class who would 
be working with a definite practical object in view. 
Sir Edmund, himself a public school boy, deter- 
mined his school should have ail the best traditions 
of English public school life, and should draw its 
pupils from the same class as the public schools do. 
The education was to be on the same lines, with 
this radical difference, that applied science should 
be substituted for classic studies. The result was 
that a school was started at Folkestone, which grew 
apace, and for a time was most successful. Owing 
to reasons which it would be unprofitable to enter 
into here in detail, the Folkestone establishment 
was abandoned, and a fresh start was made at Sea- 
field Park in Hampshire. The park contains 80 
acres, and the original residence was admirably 
adapted for the purpose of being converted into a 
college by the additions which were made. There 
are now two houses which are quite distinct from 





each other, but are connected by a corridor, and 
contain in all about 80 rooms. The range of build- 
ings which comprise the mechanical, electrical, 
physical, and chemical laboratories, the engineering 
workshops, dynamo-room, engine-room, and boiler- 
house are distinct from the houses. 

The classes are divided into a junior and a senior 
school ; the former comprises the boys under 16— 
although no hard and fast line is drawn in regard 
to age—who are prepared for entrance into the 
senior division. As a rule, the age at which boys 
enter who pass the whole course is about 14, although 
there is no age limit in this respect. A brief review 
of the course of study will give perhaps the best 
idea of the system of education pursued. 

A lad entering the college at the age of 14 
will devote from half to two-thirds of his time 
to ordinary education, including English litera- 
ture, mathematics, natural science generally, and 
languages. It is often not settled at first what 
branch the boy will ultimately follow, parents 
frequently deferring any decision on this point 
for a time until it is seen what is the natural bent 
of the lad’s character, and being largely guided by 
the observations of the masters and lecturers, who 
are naturally able to give valuable advice in this 
respect. It is a point to which a good deal of 
attention is paid. The pupils follow elemen- 
tary workshop practice in wood and metal work- 
ing, mechanical and freehand drawing, &e. If, 
however, electricity is the branch to be pursued, 
elementary laboratory work is given, and lectures 
on fundamental principles are attended. If, on 
the other hand, civil engineering is to be the end, 
the course of study is directed more particularly in 
this direction, some surveying work being done. 
Generally, it may be said, however, that the junior 
school work is not greatly different for all students, 
and serves as an introduction to the next depart- 
ment, in which specialisation commences in earnest. 

After two years’ study in the junior school, or less, 
therefore, any lad of average ability and diligence 
will be fully qualified to pass to the senior school, 
which is divided into three departments, namely, 
1. Mechanical, Civil, and Electrical Engineering. 
2. Mathematical. 3. Natural Science. Teaching 
is also continued in modern languages. An exami- 
nation is held to determine whether the scholars 
are fitted for transmission into the senior school ; 
but this is largely a formal matter, as the masters 
and lecturers have a pretty good idea of what pro- 
gress alad has made. The examination, however, 
helps to keep the boys up to the mark, and if any 
should fail through idleness or be hopeless, his 
parents are informed that some other walk of life, 
not requiring the education followed at the college, 
would be preferable for him. 

During a visit recently paid to the college we 
had an opportunity of seeing, under the guidance of 
Mr. P. R. Kirk, the director of studies, the lads 
at work. Our first visit was paid to the electrical 
laboratory, where a number of pupils of the junior 
school were engaged under the superintendence of 
Mr. F. W. Sedgwick, the instructor and lecturer on 
electrical engineering. The boys were experiment- 
ing in measuring the resistance of currents and 
determining the electric motive force. They were 
using batteries for generating the current, which 
was light. They were also learning the plotting of 
curves and general use of graphic methods. So 
far as we could judge, the instruction was practical 
and simple. No foolish effort was being made to 
teach the industrial part of the profession of an 
electrical engineer, but the fundamental and ele- 
mentary facts were being inculcated. Indeed, it was 
a point that both Sir Edmund Currie and Mr. Kirk 
especially dwelt upon, that the college should not 
be a forcing house which would take the place, or 
endeavour to take the place, of the workshop, but 
that pupils should be well grounded in scientific 
principles which would enable them to deal with 
large issues when launched into the practical in- 
dustrial work of their profession. Nothing is more 
pernicious than trying to finish engineers for the 
commercial work of their calling in college labora- 
tories and workshops. The junior electrical students, 
it should be said, go through a course of mechanical 
engineering, but they do less mechanical work and 
machine drawing than the mechanical engineers, 
electrical subjects being substituted. 

We next passed to the senior class-room, where 
boys of the first year were engaged. The lads here 
were extending their experience in work formerly 
done, going further into the mathematical and 
physical principles involved, and generally adding 
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to their knowledge of theory. They also have 
a little practical work to do in looking after the 
engine, wiring, &c., under supervision, but do not 
have charge. The second-year boys, who form 
another class, are more completely instructed in 
the theory of the dynamo and motors, and the 
chief features of design. The third-year boys form 
the senior class. They do still more advanced work 
with alternate-current circuit transformers, &c. 
In place of arranged experiments, the students 
are encouraged to follow up research work of 
original nature, and to get exact results ; in fact, a 
free hand is largely given to them to initiate their 
own course of work. 

The illumination throughout the establishment 
is by electricity generated in the shops, so that 
the lads have a good opportunity of being brought 
in contact with practical work. The average 
current required is about 70 amperes at 100 volts 
when all the lamps are on. In the dynamo-room 
there are three dynamos, a Giilcher alternator and 
transformer. There is a motor used for pumping 
water for the college in another building. The en- 
gine by which this is driven comes within the 
province of the mechanical department. 

We need not enter into further details of the 
plant in use for instructional purposes ; and per- 
haps what has been said in regard to the electrical 
branch will serve as a guide to the course of study 
in other departments, otherwise our article would 
be extended to altogether undue length. At the 
time of our visit preparations were being made for 
fitting up a new mechanical laboratory, which is to 
have a steam engine specially designed for experi- 
mental purposes, a 10-ton testing machine, and other 
appliances. The mechanical department also con- 
tains a fitting and turning shop, with machine tools, 
a foundry, a smith’s shop, and a patternmaker’s 
shop. These are used for giving practical instruc- 
tion and examples of the scientific principles which 
are taught. There is nothing like personal observa- 
tion and actual work to impress abstract principles 
on the memory. 

A few words should be said as to the chief 
members of the teaching staff. Sir Edmund Currie 
acts as governor of the whole establishment, but 
takes no part in the actual instruction in schclastic 
or technical details, although his long experience in 
educational matters gives him a wide grasp as 
responsible chief of the establishment. Mr. P. R. 
Kirk is, as already stated, the director of studies, 
besides being the instructor in mechanical and 
civil engineering. He is an M.A. of Cambridge 
(Clare), but has had practical experience as the 
assistant engineer to the Thames Iron Works, and 
also at Earle’s Shipbuilding Company at Hull. He 
is assisted by Mr. W. Cobbett, an Associate of the 
Institution of Civil Engineers, who superintends 
the surveying, and Mr. James Malt in workshop 
practice. Mr. F, W. Sedgwick is also a Cambridge 
man, having graduated at Emmanuel College. He 
has had experience in practical work as assistant 
engineer to the Giilcher Electric Light and Power 
Company, and was engineer in charge of the testing 
department of Messrs. Elliott Brothers’ electrical 
works. The chaplain to the college, the Rev. F. A. 
Williams, is an Oxford man ; the house master, 
Mr. C. B. Nicholl, graduated at Queen’s College, 
Cambridge. The mathematical master is Mr. E. 
Coupland, a wrangler of Jesus College, Cambridge. 
Natural science is in the hands of Mr. J. L. White, 
a Fellow of Durham University, and who also studied 
at the Royal School of Mines, Freiburg. Modern 
languages are under the guidance of Mr. W. Rolles- 
ton, a graduate of Merton College, Oxford. 

There is one other feature to which we must 
make reference. It is only of late years that the 
importance of sports, games, and athletics as an 
educational factor has received official recognition 
m our public schools, and much controversy has 
been raised on this point. Parents of the old 
order, who passed their school days before the doc- 
trine of ‘‘muscular Christianity ” was preached by 
Kingsley and others, are very apt to exclaim 
against so much time, attention, and money being 
spent on “mere amusement,” to the neglect of 
study. For our own part, we do not think that 
boys study less than they did—the pace is hot 
ane in all conscience—but that the impression 

iat there is a falling off is conveyed by our hearing 
more about their sports, and this is because sport 
18 how so fully organised. 
sae - hrm educated it is necessary that the 
wh 8 ould be healthy, the mental disposition 

olesome, and nothing brings boys more surely to 





that complexion than thoroughness in their sports ; 
nothing more certainly acts in the contrary direc- 
tion than loafing. The first article in the creed of 
the enlightened educationalist is ‘‘ No loafing.” 
It is a watchword of respectable antiquity, 
long inculeated by homely maxims: ‘‘ Satan 
finds some mischief still ;” ‘‘ Work while you 
work, play while you play,” &c.; but it 
is only recently that educationalists have been 
acting up to it, by encouraging a proper organi- 
sation of school sports. Knowledge is gained 
in the class-room, character is built up during 
hours of recreation ; knowledge without character 
is of little use in the battle of life. No doubt a 
good many youths at public schools and the 
universities think too much of the recreative side 
of their education, and let the boats, cricket, or 
football occupy some of the attention which should 
properly be devoted to lessons and lectures. The 
complaint, we believe, is not a new one in kind, 
and perhaps those of an older generation may 
remember youthful contemporaries of the past who 
were not altogether bookworms. The boy whonow 
dreams of football instead of Greek particles or 
quadratic equations would, had he been born 50 
years earlier, have gone much the same road, only 
something less wholesome might have been sub- 
stituted for football. It is also to be said in favour 
of athletic sports that the desire to take part in 
them wanes as the keen desire for physical 
exertion, which is characteristic of youth, passes 
away ; but the habits of self-denial and determina- 
tion to succeed remain to form a useful part of a 
man’s mental equipment in the struggle of life— 
which, after all, is chiefly a struggle with oneself. 

We must not, however, labour this point. What 
we started to say was that Sir Edmund Currie is a 
strong advocate of organised sport, and takes that 
branch of education under his own personal super- 
vision. In the park there is ample room for cricket 
and football fields, and enough to spare for other 
kinds of sport. The estate includes a large part of 
the foreshore of the Solent, the safe yet mode- 
rately open stretch of salt water giving facilities 
for aquatic sport ; an excellent boat-house having 
been built on the beach. 








COMMERCIAL AND TECHNICAL 
EDUCATION IN JAPAN. 

IN previous articles we have given some account 
of the development of the higher scientific and 
technical education in Japan as represented chiefly 
by the work of the colleges which now form the 
University of Tokio, and have shown some of its 
results on the industrial activity of the country. 
While, however, the Japanese recognise the 
importance of training the leaders of industry, they 
do not overlook the requirements of those in charge 
of the commercial departments of the work and of 
the foremen who are responsible for the practical 
details, and of others in subordinate positions, and 
have instituted schools in which they can obtain a 
training which fits them to carry on their work with 
intelligence and success. 

The Higher Commercial School in Tokio is chiefly 
designed to give instruction in those higher branches 
of commerce which are necessary to prepare persons 
for the management of commercial affairs, or to 
enable them to become directors of or instructors 
in commercial schools. The course of instruction 
is divided into a main, a preparatory, and a post- 
graduate course, extending over three years in the 
former and one year each in the two latter courses. 
According to the regulations hitherto in force, all 
graduates of ordinary middle schools, and also those 
who have attended either Government or private 
schools and completed such a general course of 
study as had been recognised as of a standing not 
lower than the ordinary middle schools, and 
proved themselves most eminent in attainments, 
have been admitted without examination. During 
last year, however, it was found necessary to hold 
special entrance examinations in the following four 
subjects, viz., writing, composition, arithmetic, and 
the English language, as it was found impossible in 
many cases to estimate the value of the previous 
training of the candidates. The foreign languages 
in the main course are Chinese, Korean, French, 
German, Spanish, Italian, and Russian, and each 
pupil must take one of those, besides English. 
The more technical subjects taught in the school 
are those which are of special use in commerce, 
great attention, of course, being paid to book- 
keeping and accounting. The number of instruc- 








tors in the school during the year under considera- 
tion was 39, including four foreigners, of pupils 
338, and of graduates 72. Of the graduates in the 
main course, 13 have been employed by the various 
Government departments and schools, 22 by bank- 
ing and other companies, while the others have 
found occupations of different kinds. The school 
has been found a most important factor in the 
commercial development of the country, and many 
of its graduates now occupy important positions. 

The Tokio Technical School, which must be 
clearly distinguished from the engineering college 
of the University, is chiefly designed to train fore- 
men of manufactories and instructors of technology, 
with an apprentices’ school under its control. The 
school plan is divided into two compartments, viz., 
the department of chemical technology and the 
department of mechanical technology. The former 
department is subdivided into three sections of 
dyeing and weaving, of furnace work, and of applied 
chemistry ; and the latter department into the two 
sections of mechanics and electrical engineering. 
The same entrance examination is required from 
all the candidates, and English is one of the com- 
pulsory subjects. The number of instructors during 
the past year was 35, and of pupils 62 in the 
department of chemical technology, and 152 in the 
department of mechanical technology, a total of 
214. The number of graduates was 21 in the 
former, and 49 in the latter department. The 
demand for graduates has lately much increased, 
Not only did those who had graduated during the 
year find work, but many of those who had 
graduated in previous years, and who were still 
without settled employment, have since also been 
recommended to, and employed by, the various 
industrial companies. Still the supply is inade- 
quate to meet the demand. It is evident, however, 
that under such conditions many mistakes are likely 
to be made on account of the want of practical 
experience of those placed in charge of the works, 
and it is probable that it would pay the promoters 
to engage skilled foreign experts, as indeed they 
do in some cases. The practical work done in the 
school is of a very varied nature, and well designed 
for the object in view, but it can never replace 
experience in an actual commercial manufactory. 
The apprentices’ school attached to the Tokio 
Technical School is defined as an_ institution 
in which practical instruction is given in such sub- 
jects as are suitable for the sons of men engaged in 
wood and metal work. The woodwork is divided 
into the two courses of carpentry and joinery, and 
the metal work into the three courses of casting, 
forging, and finishing. The course of study ex- 
tends over three years, but it is evidently only 
intended to be preparatory to the workshop, 
because, after graduation, all pupils are bound to 
carry on their practical training either at manufac- 
tories or by apprenticeship under the supervision 
of practically qualified persons for a period of two 
years, a system which, on the whole, ought to 
produce good results. During the past year an 
institute for the training of technical teachers was 
established. It is designed for the training of 
teachers in apprentices’ schools and supplementary 
schools for technical instruction, and is under the 
control of the director of the Tokio Technical 
School, and the instruction is given by the teachers 
of that school. The length of the course varies 
according to the previous training of the studenis. 

The Tokio Fine Arts School is designed to train 
specialists in various arts and as instructors of 
general drawing. There are departments for 
painting, sculpture, architecture, and the industrial 
fine arts. Each course of study extends over three 
years, a preparatory course of one year being im- 
posed on every pupil when first admitted. For 
the benefit of graduates who desire to pursue 
their study further after graduation, a post-graduate 
course not exceeding two years has been esta- 
blished, and arrangements have been imade for 
special courses of study in different departments of 
the applied arts. During the year there were 203 
students of all kinds in the school, and the work 
done by those who have studied in it shows that it 
will be most useful in maintaining the artistic 
character of the Japanese. 

Of other special and technical schools, either 
public or private, there were 29 of the former and 
30 of the latter. The subjects taught in the 
public schools were medicine, technology, agricul- 
ture, commerce, industrial fine arts, and veterinary 
science; while law, politics, medicine, physics, 
literature, mathematics, drawing, agriculture, wood- 
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work, dyeing and weaving, and dental surgery were 
given in the private establishments. The number 
of instructors in public institutions was 284, in- 
cluding three foreigners, and of those in private 
institutions 493, including seven foreigners. The 
number of pupils was 4423 in the public and 7369 
in the private institutions ; while that of graduates 
was 492 in the former and 1259 in the latter. The 
greatest increase in the number of pupils was 
found in the subject of commerce ; those studying 
literature, medicine, and agriculture following in 
the order named. The graduates of these schools 
are to be found all over the country, in many diffe- 
rent capacities in industrial occupations, and they 
have done a great deal to help on the development 
of trade and commerce, which has been such a 
marked feature in Japan during recent years. 


rial of which the car is built. To change speed 
or direction, gearing is employed, two different 
speeds being available at will. The speed lever 
and reversing lever are both fitted on the car plat- 
form. When the former is in mid position the 
engine runs free, though, as at the same time its 
gas supply is throttled, its speed falls to 80 revolu- 
tions per minute. Pushing the lever to right or 
left places either the high or low speed in gear with 
the engine, simultaneously fully opening the gas 
valve and causing the engine to run at its normal 
speed of 220 revolutions per minute. The gas is 
carried in three reservoirs, two of which are fixed 
under the opposite seat to that concealing the 
motor. These reservoirs have a capacity of about 
35 cubic feet, and are charged initially to a pressure 
of 140 lb. to 170 Ib. per square inch. The cooling 
water is carried in tubes placed in the roof of the 
car. At the compression stations a small gas 





NOTES. 
South Arrican Diamonp MINING. 

De Beers Consolidated Mines, Limited, con- 
tinues to be one of the most remarkable joint- 
stock enterprises in the world. The dividend 
paid upon the company’s share capital for the 


engine is used to drive the pumps which charge 
| reservoirs connected to a standpipe near the track. 
| When a car requires recharging, its tanks are con- 
|nected to this standpipe and the valve opened, 
when about two minutes is sufficient time to com- 
pletely recharge the car. At Dresden the line is 
about 2.2 miles long, and includes one grade of 





financial year ending June 30, 1896, was at the 
rate of 40 per cent. per annum, as compared with 
25 per cent. per annum distributed for 1894-5, a 
comfortable balance of 329,357/. being, at the 
same time, carried forward to the credit of 1896-7. 
The diamonds sold in the financial year ending 
June 30, 1896, realised 3,165,382/., while the 
working expenses of the year were 1,452,5281., 
leaving a profit of 1,712,854/. It should be stated 
that the working expenses included 60,225]. for 
depreciation of machinery and plant, and 206,7541. 
for interest upon the company’s debentures. The 
profit of 1,712,854]. was increased to 2,019,087/. by 
100,817/. received from rents and dividends on 
sundry investments, 82,231/. representing profits 
on the realisation of investments, 7183/. derived 
from miscellaneous revenue, and 116,0011. from the 
balance brought forward from 1894-5. The divi- 
dend declared for 1895-6 absorbed 1,579,5821., 
92,539]. was invested in consols on reserve funds 
account, 17,609/. was applied in repayment of 
expenses incurred in certain debenture conversion 
operations, and 329,357/. was carried forward, as 
already indicated. The average yield of diamonds 
per load of ‘‘blue” handled by the company in 
1895-6 from De Beers and Kimberley was 0.91 
carat. The average value of each carat of dia- 
monds raised in 1895-6 was 26s. 9d., so that the 
average value of each load of ‘‘ blue” was 24s. 43d. 
An increased price was obtained for diamonds in 
1895-6, and the directors anticipate that this rise 
will be maintained. The quantity of ‘‘ blue” and 
lumps on the floors at the close of June, 1896, was 
3,674,357 loads, as compared with 3,452,020 loads at 
the close of June, 1895. At this latter date, the 
company’sreserve fund (invested in English consols), 
stood at 997,727/. This amount was increased during 
the year by the addition of accrued interest, and 
by the realisation of debentures of the British | 
South Africa Company received in settlement of | 
advances made by the company, so that at the | 
close of June, 1896, it stood at 1,118,172/. The 
company will commence working the premier mine 
(Wesselton) in 1896-7, the lessee’s contract having 
expired ; the necessary compounds and buildings 
are in course of erection. It will be seen that the 


4 per cent. The cars are small, and consume about 
| 36 cubic feet of gas at ordinary pressure per car- 
/mile, including that used at the compression sta- 
|tions. At Dessau the line was opened at the end of 
| 1894, and is nearly 4 miles long. It comprises one 
5 per cent. grade about 200 ft. long, and a curve of 
50 ft. radius. There are 13 cars on service, four of 
|which are supplied with 10 to 12 horse-power 
motors, and nine with those of 7 to 10 horse-power. 
The motor cars weigh 6 tons empty and 8 tons 
| loaded, and there are, moreover, 7-ton cars. The 
gas is stored at a pressure of 142 lb. per square inch 
in tanks of 28.25 ft. capacity. With this supply a 
run of 10 to 12 miles can be made without re- 
charging. The cooling water carried is only about 
18 gallons. The speed is limited to a maximum of 
7} miles per hour. The consumption of gas is 
30 cubic feet per car-mile, 10 per cent. of which is 
used at the compression stations. At Paris the 
experimental car tried weighed 7 tons empty, and 


|10 tons when loaded with 42 passengers. The 


motor of 10 to 15 horse-power was designed to run 
at 100 revolutions when the car was stationary, and 
at 250 when the latter was moving. The tanks 
were of 44 cubic feet capacity, and were charged to 
a pressure of 142 lb. per square inch. The water 
carried was 19 gallons. The speed attained reached 
10 miles per hour, the gas consumption, exclusive 
of that used in compression, being 31 cubic feet per 
car-mile, and about 14 miles could be run without 
recharging. 


THE Sprnnine Inpustry IN JAPAN AND CHINA. 

The discussions which have taken place in the 
Japanese newspapers with regard to Japan’s recent 
surrender of the privilege of free manufacture, 
place the motives which prompted that action in a 
very clear light. The Mainichi, in a comparison 
of the relative circumstances of the spinning 
industry in Japan and China, proves that the 
abandonment of the privilege really confers a sub- 
stantial benefit on Japanese spinners, and enables 
them to compete successfully with spinners work- 
ing in China. The writer does not maintain that 
the imposition of a 10 per cent. duty will prove pro- 





dividends paid by the ccmpany upon its shares are 
extraordinarily large; this is due not only to success 
in working and remunerative prices obtained for 
diamonds, but it is also explained, to some extent, 
by the fact that the company has the advantage of a 


large amount of debenture capital upon which a| 


relatively moderate interest only is paid. Includ- 
ing its reserves, its debenture capital, and its share 
capital, the company at the close of June, 1896, 
yossessed resources to the aggregate amount of 
10,207, 704/, 


rey 


Gas TRACTION ON TRAMWAYS. 


In an interesting paper read before the Paris 
Society of Civil Engineers, M. A. Lavezzari gives 
particulars of the system of gas traction on 
tramways, which, originating at Dresden, is now 
being tried at Dessau, Blackpool, and Paris. The 
motor used is of the Otto type, having two 
cylinders, and is located under the seat on one| 
side of the car. Access for cleaning, &c., is obtained 
through suitable doors, For ignition, electricity | 
is used, it being thought undesirable to keep} 
naked lights burning amidst the inflammable mate- 


hibitive to the foreign spinning industry in China, 
seeing that even the Osaka capitalists, who decided 
from the outset to erect a mill in Shanghai, are 
steadily proceeding with the enterprise, but he 
believes that if no such duty were imposed, Japa- 
/nese producers of yarns would be entirely pre- 
| cluded from shipping commodities to China. At 
| the present time there are in China seven mills, in 
| which the spindles in operation and those about to 
be added, amount to 135,000 and 90,000 respec- 
tively. There are also seven mills in course of 
construction, their spindles aggregating 235,000, of 
which 60,000 are the property of Japanese. The 
writer says that the Japanese are not so devoid of 
the spirit of enterprise as to shrink from starting 
industries in China or elsewhere, but everybody 
must admit that, other things being equal, no 
people carrying on business in a foreign land 
can reasonably hope to achieve the same measure 
of success as they would if they were working 
at home. According to information from most 
trustworthy sources, the spinning business in 
China, if free from all taxes, should yield a net 
profit of from 15t017 per cent. Turning to Japan, 





there are at present 57 mills, with spindles aggre- 
gating 1,300,000, of which, however, only 610,000 
are in operation. From the latest returns we find 
that these mills declared on an average 10.5 per 
cent. of a dividend. Hence the Mainichi concludes 
the retrocession of the free-manufacture clause 
confers a substantial advantage on the Japanese 
spinning industry. The Japan Weekly Mail, com- 
menting on these figures, says that they are very 
interesting so far as they go, but they raise the 
question why the cotton mills in China realise a 
profit of from 15 to 17 per cent., while those in 
Japan only yield 104 per cent. The chief difference 
under which the industry is carried on in the two 
countries is that, whereas the Chinese mills 
obtain their supplies of raw material in China, 
the Japanese have to carry theirs from China 
to Japan, so that the cost of thg cotton is 
enhanced by export duty and freight. But, on 
the other hand, Chinese manufacturers have to pay 
freight and import duty on the coal used in their 
mills, and it would consequently seem that neither 
side possesses any special advantage over the other 
—at all events, nothing to account for a difference 
of from 5 to 7 per cent. inthe net profits realised. 
It is evident that some explanation of this point 
possesses the greatest interest, for upon it seeins to 
depend the relative capacity of Japanese and 
Chinese labour and organisation for industrial pur- 
poses. Probably the comparison shows that before 
long the Chinese, and not the Japanese, will be the 
greatest competitors of Europeans in the markets 
of the Far East. 


Directrorirs.—We have: received from the publishers 
copies of the Electrical Trades Directory for 1897, and of 
Berly’s Universal Directory fur the same year. The 
former is published by the Electrician Printing and Pub- 
lishing Company, Limited, whilst Messrs. Alabaster, 
Gatehouse, and Co. are responsible for the other. Both 
cover practically the same field, giving the names and 
addresses of the principal electrical manufacturers and 
electricians both here and abroad, to the number of more 
than 20,000. Both volumes are strongly bound and ex- 
cellently printed. 





THe New Wuite Star Suip.—Some very exaggerated 
reports have been going the rounds of the press regarding 
the new White Star ship which Messrs. Harland and 
Wolff are about to build at Belfast for the White Star 
Line Atlantic service. The vessel is, we understand, to 
be of the ‘‘ Majestic type, slightly improved and larger,” 
but her exact dimensions have not been made public 
beyond the fact that she will ‘‘ exceed in length by 65 ft. 
any vessel either afloat or in course of construction... 
She will break the world’s record for length, which has 
hitherto been held by the Great Eastern.” The latter 
vessel was 679 ft. long, but the Oceanic, for that is to be 
the new ship’s name, will be 704 ft. In a letter giving these 
particulars Messrs. Ismay, Imrie, and Co. say, ‘‘ Due 
attention will be given to the matter of speed, but 
extreme speed will be subordinated to the comfort and 
convenience of passengers.” It has been determined, as 
far as possible, to aim at a regular Wednesday morning 
arrival both in New York and Liverpool, making the 
Irish land and Queenstown by daylight. It is expected 
that the new Oceanic will be launched in January next. 
She will be able to steam at 12 knots for 23,400 nautical 
miles, or practically round the world without coaling. 
The tonnage hitherto turned out by Messrs. Harland and 
Wolff for the White Star Line reaches a total of 155,195 
tons, and the famous Belfast firm have now in hand for 
the same line new steamers amounting to no less than 
103,885 tons. 





PERSONAL AND TRADE NorEs.—We are informed that 
the Beaman and Deas Syndicate, Limited, makers of 
refuse destructors, have opened new head offices at 32, 
Victoria-street, S.W.; the old Warrington office will, 
however, still be maintained as a northern district office. 
~Messrs. Dick, Kerr, and Co., Limited, of 101, Leaden- 
hall-street, London, and Britannia Engineering Works, 
Kilmarnock, have inaugurated their new electrical traction 
department by securing the .contract for the electrical 
equipment of the Dover Corporation tramways.—The 
professors and students of the Polytechnic School of En- 
gineering, Regent-street, presented their president, for 
this year, Professor D. Hughes, F.R.S., with an_illu- 
minated address, congratulating him upon the distin- 
guished honour conferred upon him on Tuesday, the 16th 
inst., When he received from the hands of H.R.H. the 
Prince of Wales, at Marlborough House, the Albert 
medal bestowed upon him by the Council of the Society 
of Arts, of which H.R.H. is president, in recognition of 
the great services he has rendered to arts, manufactures, 
and commerce by his numerous discoveries and inventions 
in electricity and magnetism, especially the printing 
telegraph, the microphone, and long-distance telephone.— 
The tirm of Ley’s Malleable Castings Company, Limited, 
of Derby, has been reconstructed on a larger capital 
basis. The new company takes over the assets and 
liabilities of the old company. There will be no shares 
offered to the public, and the shareholders will, as hitherto, 
consist of Mr. Francis Ley and those associated with him 
in the business. Mr. Gordon Ley (son of Mr. Francis 
Ley) has, however, been appointed a director, 
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THE LATE MR. ALFRED BLECHYNDEN. 


Ir is with extreme regret we have to announce the 
death of Mr. Alfred Blechynden, which occurred sud- 
denly at his residence, Roxburgh, Blackheath, on 
Saturday last, the 20th inst. He was in his 48th year. 

It is just a year since Mr. Blechynden became the 
general manager of the historic engineering works of 
John Penn and Sons, Limited. His death, in the 
prime of manhood, is the more sad because he had 
fairly entered upon a period in his life which gave 
every promise of adding fame and prosperity to a 
career in the marine engineering world already dis- 
tinguished by unusual brilliance. After leaving school 
Mr. Blechynden continued his education, while an ap- 
prentice, at evening classes in Newcastle, and to these 
he was largely indebted for the scientific knowledge he 
possessed. He commenced his professional life by being 
apprenticed to Messrs. J. and G. Joicey and Co., New- 
castle-on-Tyne, from whence he went to Messrs. Robert 
Morison and Co., and later to Messrs. Thompson, 
Boyd, and Co., now the Wallsend Slipway and Engi- 
neering Company. He then went to Messrs. Palmer’s 
Company, and in 1873 was associated with the design 
of the triple-expansion engines for the s.s. Sexta, which 
were almost contemporaneous with Kirk’s engine for the 
Propontis, and were designed to the specification of 
Mr. A. C. Franklin, and constructed at the Ouseburn 
Works in 1873-4. Later on he became a leading 
draughtsman in the marine engineering department of 
Messrs. R. and W. Hawthorn. It was during this 
period that the engines of the celebrated cruiser 
Esmeralda—built by Armstrongs — were constructed 
at the St. Peter’s shops. This vessel was one of the 
first of the fast cruisers. It will be remembered what 
an impression she created at the time, and how im- 
portant was the part she played in the evolution of 
the modern fast cruiser. 

In 1884 Mr. Blechynden became the general 
manager of the Rio Tinto Copper Mines, a post of con- 
siderable responsibility, which he was obliged to resign 
in 1886 on account of ill health. After his return to 
England he became head draughtsman, and subse- 
quently engine works manager, at the St. Peter’s 
works, the firm having become R. and W. Hawthorn, 
Leslie, and Co. In June, 1887, he was appointed the head 
of the engineering department of the Barrow Shipbuild- 
ing Company. This position he held when the late Mr. 
Bryce-Douglas was the leading spirit in the reorganisa- 
tion of the celebrated west coast yard, after the late 
Mr. William John had resigned his connection with 
the establishment. When the Barrow Company was 
reorganised as the Naval Construction and Arma- 
ments Company, Mr. Blechynden continued to be the 
head of the engine works, remaining in that position 
until the end of 1895. After his resignation at Barrow 
h» became, as already stated, the general manager at 
Messrs. John Penn and Sons, Limited, at Greenwich. 

Such, in brief, is the professional career of the 
engineer the news of whose death will come as a shock 
to many who knew him best. He was in active work 
almost until the hour of his death, for he was at his 
office at Greenwich on the evening of Friday, when he 
was discussing in a very sanguine manner the way in 
which he proposed conducting the trials of H.M.S. 
Pactolus, about which he had great hopes of success. In 
the evening he was discussing with a friend the design 
of a new type of marine boiler he had in view, and was 
not taken ill until midnight. About 12 hours after 
this he died. 

The chief work of Mr. Blechynden’s life was in the 
designing of marine engines. We have already re- 
ferred to the cruiser Esmeralda, but it is difficult to 
speak of the work he did on the Tyne, as he was not 
then in the position of chief. There is no doubt, 
however, that in the application of light and high- 
speed machinery to large war vessels he played no un- 
important part. It was when he took up the work 
at Barrow that he was able to exercise the full bent of 
genius uncontrolled. His first important work there 
was designing the engines of the Oruba and Orizaba. 
The Empress of India, the Empress of China, and 
the Empress of Japan were three important mail 
steamers also built and engined at Barrow. 

Mr. Blechynden also designed the machinery for 
several important war vessels, the latest and perhaps 
most important being the big cruiser Powerful, the 
trials of which, with her 48 Belleville boilers, we have 
so recently dealt with. Before leaving Barrow Mr. 
Blechynden saw the engines of this vessel in position, 
but he did not remain long enough to carry out the 
trials. The engines of the first-class battleship Ma- 
jestic were another important piece of work which 
was planned and carried out by Mr. Blechynden. 
oar other of Her Majesty’s ships the machinery of 

‘hich was designed by the subject of our memoir, 
were four of the second-class cruisers of the Latona 
class, _three torpedo gunboats, the Jason, Jaseur, 
and Niger ; and the torpedo-boat destroyers Stur- 
geon, Starfish, and Skate. The latter were titted with 
the water-tube boiler which Mr. Blechynden designed 
and which bears his name. 

His first design of water-tube bojler consisted of four 





series of short tubes, which were arranged like the St. 
Andrew’s cross, with water drums at the four points, 
and in the centre a water chamber of diamond shape, 
so that all the tubes had connection with it. There 
were outside downcomers, and the steam was taken 
from the two top water drums to a receiver. After 
working this boiler for some time, he reverted to an 
arrangement of tubes of the orthodox A type. Instead 
of having them straight, however, he, acting on the 
assumption that they were sure to bend when heated, 
curved them sufficiently to insure that all would bend 
in one direction, so that there would be the same 
space between them under all conditions. The bend, 
too, is so arranged as to facilitate removal. 

A vessel of an altogether different class, the machi- 
nery of which he also designed, was the big sand dredger 
Brancker, a full description of which was given ina 
paper he read before the International Maritime Con- 
gress held in London in 1893.* This vessel was built 
for the Mersey Dock and Harbour Board, and has done 
wonderful work in clearing a passage through the 
Mersey Bar. 

It would unduly extend this notice to give an 
account of all the important vessels for which Mr. 
Blechynden designed the machinery. As will be seen 
from what we have stated, his work extended through 
a wide range, and it could only have been by the ap- 
plication of the best traditions of his profession that 
he was enabled to be so generally successful as he was 
during his too brief career. He was indeed a mecha- 
nical engineer worthy of the name; an earnest 
inquirer after scientific truth, an originator, and 
one never content to take opinions on trust at 
second-hand. A recent example of this spirit is to be 
found in the records of his researches; of which that 
on the transmission of heat through plates is an 
example. His investigation of this question was by 
no means complete, and we are aware he hoped to take 
the subject up again as soon as he had settled down in 
his new position at Greenwich. In 1887 and again in 
1891 he read before the North-East Coast Institution 
of Marine Engineers important papers on the screw 
propeller, and the influence of its proportions on a 
vessel’s performance. 

The experiments were carried out at the request of 
Mr. F. C. Marshall, whose health, we are sorry to 
learn, is far from satisfactory, and with Mr. Blechyn- 
den was associated his old friend Mr. W. Craw- 
ford. The important point of the first paper was that 
the effect on screw propellers of equal pitch and 
diameter was the same independent of the shape of the 
blade, provided always that the distribution of the 
surface was the same. In practical work he would 
as readily adopt the ‘‘bat’s- wing” blade as the 
elliptical. It is perhaps interesting to recall, too, that 
the experiments were made in a large tank through 
which the water flowed, for he contended that it was 
a matter of indifference whether the screw moved 
through the water or the water moved to the screw. 
In this subject of propellers he continued to take 
an active interest, and it must be recognised that it 
is one still calling for close attention. With our 
destroyers, for instance, it is now easy with the 
water-tube boiler to get the power, but the size, the 
pitch, and position of the screws relative to the form 
of the ship, involve difficulty. Again, in the metals 
of which propellers are cast the subject of our memoir 
made many experiments, and early recognised that the 
bronze blades were liable to alter their pitch in work- 
ing, and in anticipation of the increase from this cause 
he invariably made the pitch initially less by about 
74 per cent. 

Another noteworthy paper read by Mr. Blechynden 
was his memoir on ‘‘Marine Engineering during the 
Last Decade,” read at the Liverpool meeting of 1891 
of the Institution of Mechanical Engineers. This was 
one of the historical series begun by Sir Frederick 
Bramwell in 1872, and continued by Mr. Frank Mar- 
shall at Newcastle in 1881. It will be remembered 
that Mr. Marshall, in his paper, referred to the assist- 
ance he received from Mr. Blechynden in the prepara- 
tion of his contribution. The preparation of this 
paper, and the elaborate tables by which it was 
accompanied, involved a large amount of painstaking 
research, guided by a thorough technical knowledge of 
the subject. 

Upon Mr. Blechynden’s accomplishments outside 
his profession we need touch but briefly. He took 
an active interest in the affairs of Barrow when he 
was there, and he was buried in the cemetery there 
on Wednesday. He was president of the Barrow 
Naturalists’ Field Club from 1894 to 1896, and his 
contributions to the Proceedings indicated not only 
his wide knowledge, but marked him as a keen 
observer. He was an enthusiastic amateur photo- 
grapher, even in the days of the wet plate pro- 
cess, and was not only a patron of art, but on 
brief holidays he tried his hand with palette and 
brush, so that his paper on ‘‘ Art in Photography ” 
was from full experience ; another was on ‘‘ Moorish 
Architecture in Spain,” and a third on ‘‘ Man’s Re- 
lations to Nature.” He was, of course, a member of 





* See ENGINEERING, vol. lvi., page 800. 





the Institution of Mechanical Engineers, which he 
joined in 1881, also a member of the Institution of 
Naval Architects. 

The immediate cause of death was heart disease, the 
foundation of which may probably have been laid 
during the unfortunate illness which he contracted 
when at the Rio Tinto mines, the disease being 
fostered by his untiring energy and a period of worry 
and hard work which he experienced after his return 
to England. 





THE LATE MR. HENRY CHARLES FORDE. 
ELEcTRO-TELEGRAPHY, like our railways, is gradu- 
ally losing its pioneers. The telegraphy which may 
be most appropriately described as a branch of civil 
engineering is constituted by the construction and 
laying of submarine cables. In this connection we no 
longer have with us such men as T. R. Crampton, 
F. N. Gisborne, Werner Siemens, Edwin Clark, and 
Sir Charles Bright. Now again we have lost one. 
who, as a civil engineer in the broadest sense, has 
furthered the development of submarine telegraphy as 
much as any one: his name is Henry Charles Forde. 
Born in 1827, Mr. Forde had all but reached his 
seventieth year before his sudden death on the 21st inst. 
Young Forde’s early life was spent in Ireland, where— 
unlike most telegraph engineers of the present day— 
he was engaged on almost every sort of engineering 
work, including river, canal, and drainage, besides 
railways—partly whilst associated with the late Mr. 
Charles Vignoles, C.E., F.R.S. The subject of our 
obituary was also employed on various public works 
during the historic Irish famine of 1846. Whilst in 
Ireland Henry Forde was in official communication 
with the late Mr. Lionel Gisborne. An intimacy 
grew up which led to a visit being undertaken in 
1852 by the two young engineers to South America 
with a view to examining and considering the Isthmus 
of Darien, for the purposes of a ship canal. Much—and 
at times critical—native opposition was met with, but, 
as it turned out, more useful work was to be accom- 
plished by these engineers before the termination of 
their lives. The famous partnership with Mr. Gis- 
borne had its origin the following year. These gentle- 
men were amongst the foremost and earliest workers 
in the pioneering of submarine telegraphy. They 
were the engineers of the Government Red Sea Tele- 
graph of 1857-—one of the first deep-water lines— 
Messrs. R. 8S. Newall and Co. acting as contractors. 

In 1859 Messrs. Gisborne and Forde acted as en- 
gineers to the Malta-Alexandria Telegraph on behalf 
of H.M. Government, Messrs. Siemens and Halske 
being the electricians, whilst Messrs. Glass and Elliot 
were the contractors. The successful laying of this 
line was under the entire supervision of Henry 
Forde, and was fully described by him in the course 
of a paper read at the Institution of Civil Engineers a 
short time afterwards.* This was the first cable in 
which the core was subjected to experimental pressure 
and to a proper system of electrical tests. 

In 1860, Mr. Forde gave evidence before the Board 
of Trade Commission appointed to consider the con- 
struction of submarine cables. In collaboration with 
Mr. Gisborne and Mr. (afterwards Sir C. W.) 
Siemens, this gentlemen contributed a table—the 
result of elaborate experiments—dealing with the 
strength of materials used in deep-sea telegraph cables, 
This formed one of the most useful appendices to the 
Blue-Book connected with the above investigation. 

Mr. Forde was associated with the late Sir Charles 
Bright and with Mr. Fleeming Jenkin in connection 
with several submarine cable undertakings in the 
capacity of consulting engineer, as well as with Mr. 
Latimer Clark, with whom he entered into partnership 
some years later, to be joined afterwards by Mr. 
Herbert Taylor. The firm of Clark, Forde, and Taylor 
may be said to be largely responsible for the Ever 
carrying out of the greater proportion of the cable 
extensions throughout the eth i which have grown up 
since 1869, the date at which submarine telegraphy 
became a fair subject for commercial investment, 
so many concerns were promoted. Several of these 
culminated in the “ Eastern” and ‘‘ Eastern Exten- 
sion” Companies, to which, amongst others—much to 
their benefit, be it added—this firm have for so long 
acted as technical advisers. 

A member of the Institution of Civil Engineers 
since 1862, and for several years Member of Council of 
the Institution of Electrical Engineers, Henry Charles 
Forde was an ornament to his profession in every 
sense, no less on account of his manly character than 
on that of his achievements which we have here 
endeavoured to briefly portray. His genial counten- 
ance we can no longer behold ; but an impression is 
left behind of what it represented such as will scarcely 
be forgotten by those who chanced to cross his path. 
A number of these gathered round the graveside to 
pay a last tribute of respect to their esteemed friend 
on Thursday, 





* «<The Malta-Alexandria Submarine Telegraph Cable, 
by Henry Charles Forde, M. Inst. C.E., Minutes of 
Proceedings of the Institution of Civil Engineers, vol. xxi. 
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LONDON DRAINAGE AND THE THAMES. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, February 23, Mr. John Wolfe 
Barry, C.B., F.R.S., the President, in the chair, two 
communications on ‘‘The Main Drainage of London,” 
by Messrs. W. Santo Crimp and J. EK. Worth, MM. 
Inst. C.E., and on ‘‘The Purification of the Thames,” by 
Mr. W. J. Dibdin, were read. 

In the first paper were described in detail the works 
carried out in London for the purpose of intercepting the 
sewage, which formerly passed directly into the river, 
and conveying it to outfall works at Barking and Cross- 
ness, about 14 miles below London Bridge. The works 
designed by the late Sir. J. W. Bazalgette, and carried 
out by him for the late Metropolitan Board of 
Works, comprised the construction of about 110 miles 
of intercepting and _ storm-relief sewers, the former 
having a final discharging capacity of about 540 million 
gallons per day, about 2.7 times the present dry-weather 
flow. There were two main pumping stations on each 
side of the river, with machinery of an aggregate of 3000 
horse-power, capable of pumping 500 million gallons per 
day, and a like number of storm water pumping stations, 
capable of pumping directly into the river 150 million 
gallons per day. The latter were used for preventing 
tlooding in the lower parts of the metropolis when a heavy 
fall of rain occurred at or about the time of high water, 
when the storm outlets were closed by the tidal water. 
The works undertaken by the London County Council to 
improve the pumping machinery by compounding the 
steam engines at the principal pumping stations were also 
deseribed. 

The outtall works for the purification of the sewage, the 
dry - weather flow of died now exceeded 200 million 
gallons per day, were next dealt with. They consisted 
of settling tanks and their accessories for the chemical 
treatment of the sewage, and the means for removing the 
sludge produced to the German Ocean. The tanks at 
Barking contained 20 million gallons, whilst those at 
Crossness contained 31 millions. The sludge, amounting 
to 2,169,000 tons in 1895, was discharged into the open 
sea at a distance of about 50 miles from the works by a 
fleet of six steamers, each having a carrying capacity of 
1000 tons. The experimental filters for dealing with the 
effluent, and capable of effecting a purification of 78 per 
cent., were mentioned, The question of flood discharges 
from an area fully built over was referred to, and the 
details relating to an area of 160 acres were given; it 
appeared that the flow had reached a rate equal to 2 in. 
per hour. The bearing of this question upon the ‘‘ Sepa- 
rate” system was next referred to, and it was stated that, 
so far as London was concerned, the system was impracti- 
cable. Nine hundred and twenty men were employed in the 
continuous disposal of thesewage, which amounted to 75,000 
million gallons per annum, the working expenses in 1895 
being 104,000/., or about 54d. per head per annum. The 
works now disposed of the sewage from a population of 
44 millions. The results had been the interception from 
the Thames of vast quantities of filth, which formerly 
rendered it offensive, and the conversion of the river into 
a relatively pure estuary. 

In the second paper, the author described first the steps 
that had been taken in accordance with the scheme 
adopted by the late Metropolitan Board of Works for the 
treatment of the London sewage at the outfalls at Barking 
Creek and Crossness; secondly, the effect of that work 
in freeing the river from the raw sewage ; and thirdly, the 
best method of effecting still further improvement. 

On arrival at the Northern Outfall Works the sewage 
was screened to remove all large particles, such as rags, 
&e. After receiving the proper quantity of lime the 
sewage passed the iron water station, where the solution 
of iron sulphate was added. The iron salt was dissolved 
in a tank of water heated by a steam coil, and the con- 
centrated solution was sufficiently diluted and passed into 
the already limed sewage. The precipitation was com- 
pleted in the channels, 13 in number, about 30 ft. wide, 15 ft. 
in height, and having an average length of 1000 ft. The 
sludge was discharged from these to the sludge-settling 
channels by sweeping the deposit through culverts to the 
receiving chamber at the engine-house, whence it was 
pumped into the settling channels. On its way to these 
the sludge was again passed through gratings to collect 
rags, &c., which might have escaped the first filth grat- 
ings. The quantity of solid matter extracted by the 
combined action of these double sets of gratings was be- 
tween 80 tons and 100 tons per week. A destructor fur- 
nace was built close to the filth hoist for calcination of the 
refuse. After the sludge had settled, and the top water 
had been drawn off by means of lowering syphons, the 
sludge was let into the storage tanks maior the settling 
channels, whence it was pumped to theships. The water 
drawn from the settled sludge was separately treated with 
lime and iron, and after such treatment it was allowed to 
settle in the sewage precipitation channels. 

At the Southern Outfall Works, Crossness, the preci- 
pitation works were more compact. Practically the whole 
of the lime was in solution. The iron water was made at 
Crossness by the simple agitation of the crystals of iron 
salt with water in an ordinary mixing mill from which 
the rollers were removed, stirring arms being substituted 
in their place, the effect being equally efficacious with 
that of the steam coil at the Northern Outfall Works. 
The methods of collecting the —_ settling it, and 
loading the ships were practically identical with those 
at the Northern Outfall. 

The discharge of the sludge took place in the Barrow 
Deep, commencing at a point 10 miles east of the Nore, 
about half-way between the Swin Channel and the Princes 
Channel. As the sludge was discharged 10 ft. under 


water, and was thus agitated with the sea water by the 
action of the twin screws, the diffusion of the sludge in 
the water is very complete, so much so that its visible 





effect was soon lost. The heavy matters soon separated by 
subsidence, and the animal and vegetable débris was 
rapidly consumed. Although some 10 million tons of 
sludge had now been deposited, the most careful examina- 
tion failed to detect more than the merest trace, either in 
dredgings or on the sandbanks, which were now as clean 
as in 1888. The cost amounted to about 44d. per ton of 
sludge. 

The average character of the sewage before and after 
treatment was set out in tables of monthly averages of 
daily analyses of samples taken every two hours, day and 
night, at each outfall during the year 1894. At Cross- 
ness, in consequence of the better solution of the lime- 
water, there was a reduction of the matters held in solu- 
tion of 17 per cent., a result which agreed closely with 
the experiments by the author in 1887. At the Northern 
Outfall the results were not yet so good, but this would 
doubtless be remedied as soon as the new liming station 
was erected. 

Tables showing the averages of daily analyses of the 
river water since 1885 were given, and showed that the 
degree of aeration at high water had increased from 17.4 
per cent in 1887 to 55.5 per cent. in 1894; and this im- 
provement has been accompanied by a large reduction in 
the quantity of free ammonia. 


Atv a general meeting of the King’s College Engineer- 
ing Society, held on February 16 last, a paper on ‘‘ Har- 
bours and Docks” was read by Mr. Learona. 

Ata meeting of the Hull and District Institution of 
Engineers and Naval Architects, held on Monday, the 
22nd inst., a paper on ‘‘Graphical and Mechanical Aids 
to Calculation ” was read by Mr. George H. Strong. 

On Sunday last a fire broke out at the works of the 
Hadfield Steel Foundry Company, Limited, Sheffield. 
Fortunately, however, the damage done was confined to 
the stores, and will not therefore interfere with the busi- 
ness of the company. 


The eleventh annual dinner of the Birmingham Asso- 
ciation of Students of the Institution of Civil Engineers 
was held on the 18th inst. at the Grand Hotel, Birming- 
ham, and was presided over by Mr. W. Bayley Marshall, 
M. Inst. C.E. Mr. Wolfe Barry, C.B., President of the 
Institution of Civil Engineers, was amongst the guests. 

M. Moissan has found that when a jet of acetylene is 
allowed to impinge upon pyrophoric iron, which has been 
reduced by hydrogen at the lowest possible temperature, 
the gas is decomposed into its constituents, while at the 
same time a certain portion is condensed into a liquid 
hydrocarbon rich in benzene. 


The United States of Columbia have arranged to give 
the following bounties with a view to promoting the con- 
struction of railway and steam navigation on their prin- 
cipal rivers. Thus, 10,000 dols. will be paid for every 
kilometre of line constructed, 15,000 dols. for the placing 
on the River Canea of a steamship not inferior in size or 
capacity to that now navigating that stream. 

The traffic receipts for the week ending February 14 on 
33 of the principal lines of the United Kingdom amounted 
to 1,445,555/., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,407,154/., with 18,863 miles open. 
There was thus an increase of 38,4017. in the receipts, and 
an increase of 884 in the inileage. 

At the last ordinary meeting of the Yorkshire College 
Engineering Society, Mr. William Cleland, B.Sc. (Shef- 
field, and late of the Yorkshire College), read a paper on 
‘**Microscopy of Iron and Steel.” He said that this 
subject was coming more and more to the front, and had 
been found very useful. The preparation of slides was 
fully explained, as well as the methods for distinguishing 
the components of the metals under examination. 

M. Andrée, the Swedish engineer, has been busy during 
the autumn and the winter completing his arrangements 
for his Arctic balloon exploits during the early part of the 
forthcoming summer. The balloon has been increased by 
some 300 cubic metres, whereby the carrying capacity of 
the balloon has been increased by about 400 lb. This en- 
largement has also entailed an increase in the requisite 
quantity of materials for gas making. The various ropes 
and appliances have been tested, and been found quite 
satisfactory. 

We are requested to remind intending exhibitors at 
the country meeting of the Royal Agricultural Society 
to be held at Manchester next June, that applications 
for space in the implement department at that meeting 
must be made by Monday, March 15, 1897. Post-entries 
may be tendere fup to Thursday, April 1, at double fees. 
Entries for the various departments of live stock (horses, 
cattle, sheep, pigs, and goats) must be made by Thursday, 
April 15, 1897, and for poultry and farm produce by 
Saturday, May 1, 1897. 

The Norwegian Government is contemplating the erec- 
tion of a new factory for smokeless powder; the State 
factory at Skars is only for ordinary powder, and it is pro- 

vo8ed to discontinue it. The new factory will probably 

2 located at Rédfos, but opinions are divided as to what 
kind of powder, although most seem to be in favour of 
nitro-glycerine cellulose powder, whilst others advocate 
hallistite instead. Smokeless powder is already being 
manufactured at the Engenes factory in Norway, but the 
quality has not been considered suitable for the 6.5 milli- 
metre calibre rifle so far. 

At a meeting of the Society of Cyclists, held at their 
oftives in Chancery-lane on Wednesday last, a paper on 
‘‘Improvements in Pneumatic Tyres” was coal ter Mr. 
Thomas Dunn. He gave a description of a new band- 





fastened tyre applicable to_ either cycles or vehicles. 


When used on the latter no alteration is necessary to the 
ordinary existing carriage wheels, which is an advantage 
should it be desirable to use the carriage without the 
tyres. The tyre is protected from puncture by a corru- 
gated steel band which is imbedded in about 4 in. of 
rubber on the tread; this band also helps to produce a 
constant narrow running surface. A discussion followed, 
Mr. Worby Beaumont and other gentlemen taking part. 


It isstatedthat with the completion of the Trans-Siberian 
Railway it will be possible to cover the distance between 
England and Japan in 16 days. With the Nord express 
the distance between London and St. Petersburg, vid 
Ostend and Dover, can now be covered in 52 hours, and 
when the line is completed to Vladivostock a moderate 
speed over it will bring Japan within 13 days or so of St. 

etersburg. Of the total length of the Trans-Siberian line 
about one-third is now finished, but the length is so 
enormous that there still remain some 3000 miles to be 
yet constructed. The greatest rate of construction yet 
reached has been 918 miles in a year, so that could this 
speed be maintained, another three or four years would 
see the completion of the work. 


In a paper recently read before the Institution of 
Municipal Engineers, Mr. R. W. Richards, the City Sur- 
veyor of Sydney, N.S.W., gave some particulars as to 
hardwood pavements constructed with the timbers of 
New South Wales, which are much less well known in 
this country than the West Australian woods karri and 
jarrah. The most suitable timbers for the purpose named 
were stated to be black butt tallow wood, blue gum, red 
gum, and mahogany. To get satisfactory results the 
blocks must be laid with close joints on a good concrete 
foundation, and be accurately cut to gauge. Each block 
was tarred before laying, no other preservative being re- 
quired. No trouble was experienced in Sydney from the 
expansion of the timber, which had been found very satis- 
factory in all respects, though sanding was required in 
greasy weather. The wear was found to be but 74 in. to 
Jy in. per annum. 


The half-yearly report of the directors of the Man- 
chester Ship Canal Company shows an expenditure 
on capital account during the half-year, after deduct- 
ing 4523/., the proceeds of sales of land and plant, of 
14,5927., making a total expenditure out of capital of 
15,168,795/. , and leaving a balance on the account of 
235,5591. Interest for the half-year on first and second 
mortgage debentures amounting to 44,7-42/. has been paid; 
the total amount of interest now due to the Manchester 
Corporation but not paid is 393,750/. The gross receipts 
from ship canal traffic during the six months amounted to 
101,116/., an increase of 26,6797. The weight of toll-pay- 
ing merchandise over the canal gives totals of 1,003,158 
tons during the six months ended December last, as com- 
pared with 758,775 tons during the half-year ended 
Jecember, 1895. A comparison is also given of three 
years’ traffic, which shows totals of 825,659 tons in 1894, 
as against 1,358,875 tons in 1895 and 1,826,237 tons in 
1896. The directors add that there has been on the 
average a steady and continuous increase in the volume of 
seagoing traffic. Efforts are being persistently made in 
every possible direction to secure a continued and aug- 
mented increas? of traffic. The greater portion of the 
increased traffic has consisted of imports, and the recent 
largely augmented imports of cotton and grain have 
emphasised the necessity for the early provision of in- 
creased transit shed and warehouse accommodation and 
general equipment at the Manchester Docks. The 
directors have deposited a Bill in Parliament in the pre- 
sent session to enable them to mortgage the surplus lands 
of the company. 


At the meeting of the Institution of Junior Engineers, 
held at the Westminster Palace Hotel on February 12, 
the chairman, Mr. H. Bloomfield Vorley, presiding, a 
paper on ‘‘The Manufacture of High-Class Bridgework ” 
was read by Mr. J. A. Macpherson, of London. There 
were, he stated, two systems of setting out practised at 
the present time: (1) By wood template ; (2) by using the 
actual plates and bars as templates from which to work 
every corresponding piece. The author showed how the 
employment of the wood template method might be 
accepted as producing the best results. The direct system, 
however, being more expeditious (if the material were to 
hand), was very beneficially applied in ironwork for 
the building trades where high finish was not required. 
In illustration of the methods of setting out the rivet- 
holes, &c., a 50-ft. single-web girder was taken, and all 
the operations described. The desirability of no two 
holes coming opposite in small angles, so as not to weaken 
the section and avoid difficulty of riveting, was pointed 
out. In referring to lattice constructions, the author 
showed that theoretically a lattice girder formed _a seg- 
ment of a very large circle, and the true lengths of every 
member could be readily obtained by mathematical cal- 
culation, This method gave far more satisfactory results 
than the old-fashioned rule of thumb and laborious pro- 
cess of drawing down the girder full size on a floor and 
fitting the templates to the lines. Rules were given for 
obtaining the correct lengths for tie-bars, in order to 
make them taut and to preserve the required camber. 
Approximately , in. for every 10-ft. length deducted 
from the dead calculated length effected this purpose, but 
judgment in each case was necessary. Difference of 
opinion existed as regards the size of rivets and rivet- 
holes, some preferring the rivets to be the size figured 
on the drawing, and the holes 34 in. larger; others 
that the holes should be the size figured and the rivets 
jz In. smaller. Experience had proved that more accurate 
results could be obtained by first punching a small hole 
with a nipple punch, and then broaching out to the 
finished size at a single drilling machine. 
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INDUSTRIAL NOTES. 

Tue second number of the Labour Gazette in each 
year gives the real indication of the state of trade from 
the labour standpoint at the beginning of the year, 
and is therefore the true index as to outlook and 
prospects. In this year we started with almost 
a 2 per cent. advantage as regards employment 
compared with 1896, and even at that date things were 
better than they had been for a considerable time 
previously. There was very little actual change in 
the state of employment as compared with the previous 
month; what change there was was a trifle in the 
wrong direction, but seasonal causes will account 
for this. Nearly all industries were in a far better 
state than a year ago, but the textile trades were not 
so good. Among those which had improved were the 
coal, iron and steel, engineering, shipbuilding, and 
kindred trades, and all the ——t trades, except 
house painters, the season for the latter being the 
worst in the year. The total number of trade unions 
making returns was 115, with an aggregate of 452,742 
members, of whom 14,842, or 3.3 per cent., were un- 
employed, compared with 3.2 per cent. in the month 
previous, and 4.5 per cent. in the 96 unions with 
401,410 members a year ago. Of the total, 62 unions, 
with 282,883 members, had less than 3 per cent. out 
of work ; in 28 others, with 68,503, the proportion 
out of work was over 3 and under 5 per cent. In 
25 unions with 101,356 members the — of un- 
employed was over 5 per cent. The only satisfaction 
to ue gathered from the last quoted figures is that the 
condition of trade was better than in most years at the 
same date. 





With respect to the various industries, employment 
was better in the coal-mining districts than it was a 
year ago, with very little change compared with the 
previous month. The average time worked at pits 
employing 406,977 persons was 5.15 days, compared 
with 5.16 at the date of the last report, and 4,94 in 
the same month of last year. The total unemployed 
in Durham and Northumberland was 1.4 per cent., as 
compared with 1.7 per cent. last year. In the iron- 
stone mines and workings employment continues to 
be good, better even than last month. At the 126 
mines and open workings, employing 16,238 persons, 
the average time worked was 5.72 days per week, as 
compared with 5.65 days last year, whilst the number 
employed was larger by 4.6 cent. Therefore more 
were employed, and the average time worked was 
longer than a year ago, indicating that there is a larger 
demand for iron ore. 

In the pig iron industry employment was much 
better than it was a year ago. Returns were received 
from ironmasters who had 349 furnaces in blast, em- 
ploying 22,341 workers. At the same date last year 
only 335 furnaces were in blast, the number employed 
being 21,464. There was an increase of three in the 
number of furnaces in blast last month, while the 
number employed increased by 78. At the steel works 
also employment was better than a year ago. At 129 
works 36,678 were employed, as compared with 33,788 
at the same date last year, showing an increase of 
about 8$ per cent. At the puddling furnaces and roll- 
ing mills the difference is not great; at the 92 works 
making returns 18,214 were employed, as compared 
with 18,133 last year. This shows a slight increase. 
At the tinplate works there was a further improve- 
ment, 332 mills being at work as compared with 324 
last month. Thus in all that pertains to raw material 
for manufacturing purposes, such as coal, iron, and 
steel, the indications are very favourable as to employ- 
ment as a start for the year. 





Employment in the engineering and kindred in- 
dustries continues to improve, and is now brisk gene- 
rally, according to the reports and returns. The per- 
centage out of work was only 1.9 per cent., as com- 
pared with 4.3 per cent. at the same date last year. 
It is, indeed, a long time since so low a proportion as 
1.9 per cent. was reached. In the shipbuilding trades a 
further improvement has taken place, with the result 
that the proportion out of work has fallen to 7.4 per 
cent., as compared with 9.1 per cent. last year at the 
same date. The rcentage is still large, but, on the 
other hand, a good deal of overtime is being worked in 
some districts, in spite of all limitations attempted by 
the unions. 

Employment in the building trades was still good, in 
spite of the weather and of the usual seasonal causes. 
It was not quite equal to that reported last month, 
but only 2.4 per cent. were unemployed, as compared 
with 3.7 per cent. at the same date last year, and 
even that percentage was considered good. In the 
furnishing and woodworking trades there has been 
a decline after a busy season, but affairs are better 
than last year. The fergie out of work was 5.1 per 
cent. ; at the same date a year ago it was 5.4 per cent. 
But causes are at work which will give a further spurt 
to all those branches of industry, so that we may anti- 
cipate a prosperous time of it this year. 


Employment in the printing and bookbinding trades 





has been less brisk, owing to seasonal causes, but it is 
1 per cent. better than it was a year ago. In the 
paper trades employment is steady, the proportion out 
of work being about the same as it was at the same 
time last year. In the glass trades there is continued 
depression, 12.1 per cent., or 2 per cent. increase over 
last year at the same date, being unemployed. The 
leather trades are busier, only 2.7 per cent. being out 
of work, as compared with 5.4 per cent. a year ago. In 
the boot and shoe trades there is some improvement. 

In the textile trades there is more reason for anxiety. 
The spinning branch of the cotton industry is re- 
ported to be moderately good, but the weaving branch 
remains slack. Employment in the woollen trades 
is slack, in the worsted trades dull ; the hosiery trades 
are reported to be only moderate. In 457 mills, em- 
ploying about 73,000 females, only 76 per cent. were 
in full employment, a trifle better than reported last 
month, but last year the proportion in full work was 
87 per cent. This shows a severe decline. 

Employment at the docks and wharves is con- 
siderably better than it was a year ago, but not quite 
so good as last reported. The average number daily em- 
ployed was 16,008, or nearly 700 fewer than last month’s 
report gave, but 1298 more than a year ago. The 
commencement of the year is never so good as its 
close for dock and wharf labour. In the agricultural 
districts employment is fairly good, but the weather 
was adverse during a portion of the time. Otherwise 
matters were not abnormal. Irregularity of work was 
mostly confined to odd or casual men, and did not 
much affect the permanent hands. Generally the 
outlook in the rural districts is not bad. 


The total number of fresh labour disputes in the 
month was 48, involving 16,615 workpeople. In the 
previous month there were 36 disputes, affecting only 
6316 workpeople, while in the same month last year 
there were 50 disputes, involving about 7500 workers. 
Of the total given above, 14 were in the iron, steel, 
metal, engineering, and shipbuilding industries, 11 in 
the toxtile trades, 6 in the building trades, 5 in 
mining industries, 5 in the clothing trades, 2 in the 
dock and riverside industries, and 5 in other trades. 
Altogether 58 disputes, new and old, were settled, 
involving 17,911 persons. Of these, 24, affecting 
4166, were in favour of the workers; 20, affectin 
2210, were unsuccessful ; 13, affecting 11,191, resultec 
in a compromise ; in one, affecting 344 persons, the 
issue was indefinite. The aggregate time lost by these 
disputes was 310,000 working days; in the last re- 
ported month it was 199,000 days. 

The changes in the rates of wages in the month 
affected 25,000 workpeople ; of these 23,800 received 
advances in wages, while 1200 suffered a decrease. 
The estimated effect was an average increase of 1s. 44d. 

er week in the wages of the total number affected. 

he increases in wages affected 6300 in the engineering 
and shipbuilding trades, 6000 ironstone miners, 5500 
tinplate workers, 2000 building operatives, and 1800 
quarrymen. The only important decrease was as 
regards 1100 steel workers. The methods of settling 
the disputes show a better feeling than usual. Only 
in the case of about 750 workers were the changes 
preceded by strikes. In the case of 1700 the results 
were attained by sliding scale, wages board, or similar 
means. In the case of over 22,500 matters were 
arranged by negotiation or otherwise, without any 
pari strike. 





The report of the Boilermakers and Iron Ship 
Builders for this month speaks hopefully of the 
future. Unfavourable weather interfered with work 
out of doors for some time, but it adds ‘‘ the outlook 
presents grounds for the most gratifying anticipations 
regarding trade prospects. The evidences of plenty 
of employment ahead are more substantial than they 
have beta for a long time past.” Then it is stated 
that many causes are conspiring to bring about this 
satisfactory state of things. ‘‘ From Scotland, the 
north - east coast, Lancashire, Yorkshire, and the 
Midlands reports reach us of busier yards and shops, 
accompanied by suggestions of better prices and im- 
proved profits; contract books are becoming filled 
up.” ‘All our branches connected with iron and 
steel ship building have excellent prospects before 
them for 1897,” ships of war for the home Govern- 
ment and for foreign Governments being elements in the 
calculation. The total number on the funds was 5227, 
of whom 48 had drawn cards for travel, 799 were 
signing the vacant book, 2502 were on donation, 1387 
were sick, and 491 on superannuation. There was a 
slight increase, except as to the number signing the 
vacant book, under which head there was a decrease 
of 70. But the large increase was in the sick list, 
being 157. The report suggests that the increase 
under this head is sometimes the result of imposition 
in the winter months. The members in the whole 
of the yards and shops on the Tyne, the Tees, 
the Wear, and the Hartlepools started with a 5 
per cent. increase in wages on piece rates, and of Is. 
per week on time rates, on the 17th instant. The 


start with an advance from the 19th and 20th instant. 
The society had to pay 97. 0s. 8d. to Palmer’s Com- 
pany, Jarrow, on behalf of two platers, who are 
threatened to be expelled unless they refund at once. 
Something like a dozen are named who have gone 
away from several places leaving debts behind for 
food, lodging, and other matters, allof whom are told 
be they must pay up, or that they will get into 
trouble. 





The condition of the engineering trades throughout 
Lancashire continues to present the same general 
features of satisfactory improvement. In nearly all 
branches the prospects are good, and with the single 
exception of sections of the manufacture of textile 
machinery, employment is everywhere in full activity, 
in many cases with overtime. The busiest branches 
are the machine-tool making departments, the chief 
firms engaged in which are not able to keep pace with 
the demands upon their resources. Stationary engine 
makers and locomotive builders are also very busy. 
The reports of the Board of Trade correspondents from 
the several districts support this view generally. In 
Manchester, Salford, Stockport, Warrington, North- 
wich, and Macclesfield em ermine is reported to be 
moderate, but the Steam Engine Makers’ Society has 
no unemployed. Ironfounders report trade to be good in 
Manchester and Salford, but moderate at Macclesfield 
and Warrington; boilermakers not good in Manchester, 
moderate at Northwich and Warrington. Machine 
workers, brassfounders, finishers, braziers, and sheet 
metal workers as good in Manchester, with smiths and 
stokers only moderate. But taking the whole member- 
ship of nearly 10,000, only 2.4 per cent. were unem- 
ov ed during the worst month in the year. In the 

Idham district only 2.1 per cent. were unemployed out 
of 2354 members, and that, too, with some slackness 
in the textile branches of machinists. 

In the Wolverhampton district there is a continu- 
ance of a good demand for most classes of iron, and of 
firmness in prices all round. Makers of the better 
qualities report a good supply of orders, while the new 
rates for ordinary marked bars are well maintained. 
Merchant iron is in good demand, with an upward 
tendency, and the associated makers of unmarked bars 
are booking heavily. Home demands for boiler-plates, 
tube iron, rods, angles, and stamping sheets continue 
to increase, while foreign houses are wanting material 
for export. There have been good inquiries for best 
thin sheets, and producers refuse to accept lower terms 
or discount the market quotations. There is a steady 
demand for common black sheets for working-up pur- 
poses, but the galvanised branch is reported to be not 
so good. The output has been so largely increased in 
this department, by newer mills, that prices are 
weaker. Steelmaxers continue to be very busy, having 
had a further accession of orders, especially for plates, 
bars, and billets. The Board of Trade correspondent 
reports that the mills and forges are well employed 
and are running full time in South Shropshire ; but 
about 50 furnacemen are unemployed at Prior’s Lee. 
The engineering branches are all well employed ; 
moulders are busy; boiler-makers, tank and “ gas- 
holder makers are also busy, both in South Stafford- 
shire and Shropshire. Employment is also good at 
Coalbrookdale and Wednesbury. 





In the Birmingham district there has been a little 
quietude in the iron trade as far as actual business is 
concerned. But this lack of animation can scarely be 
said to be due to any falling off in trade; it is rather 
due to the heavy contracts which had been placed dur- 
ing the last month or so, and which are now running. 
Best finished iron is in good request, especially boiler 
plates and engineering specialities. Ordinary brands 
of finished iron have had a ready sale. Steel is in good 
request at full rates, and there would appear to be an 
upward tendency in prices. The engineering branches 
of trade are all busy, especially cycle and general tool 
makers. A gool deal of overtime is being worked in 
some cases, 





The first labour question of importance debated in 
the House of Commons, in so far as a Bill or measure 
is concerned, has been the Engine and Boilers Certifi- 
cate Bill, which came before the House on the 17th 
instant. The debate on the second reading was pre- 
ceded by a conference at the Westminster Palnce 
Hotel, when arrangements were made for the course 
of the debate. It was then announced to the delegates 
that the Home Secretary would receive a deputation 

and accordingly a deputation waited upon him on the 
16th, the day before the second reading of the Bill. 
At that deputation the Home Secretary refused to 
give any promise of support to the Bill, but it cropped 
up later that in anticipation of a possible defeat, h 

would consent to refer the Bill, if carried, to ’the 
Grand Committee on Trade. When the division came 
after the second reading was opposed by the Under- 
Secretary of State for the Home Department, the Bill 
was carried, being read a second time by 203 against 





members in the Liverpool and Birkenhead districts 





137 ; majority for the Bill, 66, exclusive of the tellers 
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Of course it does not follow that the Bill will pass, 
but there is a good chance of it, by reason of the good 
majority. It is objected to relegate the Bill to the 
Grand Committee, and if this course of objection is 
yersisted in there will be little chance, as it can only 
ye taken after midnight, and then only by the assent 
of the House. But after 18 years the prospects have 
brightened in favour of the measure. 





The condition of affairs on the north-east coast has 
got into a rather complicated state, the end of which 
can scarcely be forecasted at present. The shipwrights’ 
dispute ended satisfactorily after a ballot of the men. 
The demand was for an advance of 2s, 6d. per week in 
wages. The employers, after some negotiation, con- 
sented to offer ls. 6d. per week advance as a com- 
promise. Then a ballot was taken, with the result 
that the men accepted the offer. At a conference this 
was ratified, and the dispute ended. 





A conference between representatives of the Amal- 
gamated Society of Engineers and the engineering em- 
ployers on the north-east coast was held at Newcastle 
on Tuesday with reference to the application of the 
men in the engineering establishments for an advance 
in wages of 2s. 6d. per week on time work and 10 
per cent. on piecework and improved pay for overtime. 
The employers offered a compromise, but no decision 
was come to, and the sniegisiinane, which did not refer 
to the shipyard engineers, were adjourned. 

The shipyard labourers on the north-east coast pre- 
sented themselves at the various yards on Tuesday in 
accordance with the decision against a strike. In some 
cases the platers did not put in an appearance owing 
to some misunderstanding. 

The lock-out notices to the Amalgamated Smiths in 
the north-east coast shipyards, in consequence of the 
strike of certain Amalgamated Smiths at Elswick, the 
Hartlepools, and on the Tees, expired last Tuesday, 
when the’ Amalgamated Smiths all left work. The 
strike notices given by the Amalgamated Engineers in 
the shipyards, in consequence of the lock-out notices 
to the smiths, also expired, and the Amalgamated En- 
gineers left the shipyards along with the Amalgamated 
Smiths. This will seriously interrupt work in the 
shipyards. 





A very serious strike has taken place on the North- 
Eastern Railway. A few men in the goods depart- 
ment struck work in consequence of some new regula- 
tions, and thenthe men engaged in the goods and pas- 
senger departments in Newcastle struck out of sym- 
pathy. 





The Penrhyn quarry dispute continues, with no 
apparent approximation to any amicable settlement. 
It coe lasted five months, and the families are suffer- 
ing acutely notwithstanding the support accorded to 
them. A national appeal to trade unionists is being 
sent out, urging that at least 500/. to 600/. weekly 
shall be remitted to the union in support of the men. 
No response seems to have been made by the men as 
to resuming work, though presumably work is there 
for them if they will accept it. 





There are some rather ominous rumours with respect 
to the cotton industries, as to a 10 per cent. reduction 
in wages and short time. It appears that things are 
rather depressed from various causes, and the em- 
ployers are feeling the pressure as well as the work- 
people. 

The railway men at their recent conference de- 
manded an eight-hours day for all enginemen and fire- 
men, all time in excess to be paid for at the rate of 
time and a quarter. The conference decided to co- 
operate with the locomotive engineers and enginemen 
as regards the hours of labour, so as to act upon the 
same or similar lines. 


METALLURGY IN THE SouTHERN States.—The produc- 
tion of pig iron in the Southern States last year amounted 
to 1,834,451 tons, as compared with 1,702,088 tons in 1895, 
1,268,425 tons in 1894, 1,567,299 tons in 1893, 1,890,137 tons 
in 1892, 1,708,965 tons in 1891, and 1,744,160 tons in 1890. 
In these totals Alabama pig figured for 922,170 tons, 
854,667 tons, 592,392 tons, 726,888 tons, 915,296 tons, 
795,673 tons, and 816,911 tons respectively. 





American Locomotive Buirpine.—The Baldwin Loco- 
motive Works, of Philadelphia, have received orders for 
13 locomotives for Japan, six for passenger service and 
seven for freight trains. The works are engaged upon 
designs for eight locomotives for China, for which an 
order has recently been received. The Rogers Locomo- 
tive Works, of Paterson, New Jersey, are constructing 18 
engines for the Japanese Government of the ‘‘ Mogul” 
type; the engines are on a 3$-ft. gauge, and are intended 
for mixed freight and passenger service. The Brooks 
Locomotive Works, Dunkirk, New York, recently com- 
pleted two locomotives for Osaka, Japan, which were 
ordered through the American Trading Company. These 
locomotives are of special design, being of the double- 
ender type, with six coupled wheels and a pony truck at 
each end. 





CURRENT RAILWAY CONSTRUCTION. 


THE extension of the Manchester, Sheffield, and 
Lincolnshire Railway to London continues to be the 
most important new railway work in hand at present. 
The extension is divided for construction purposes into 
three parts—the Northern, the Southern, and the 
Metropolitan. The Northern division extends from 
Annesley to Rugby, a distance of 52 miles; while the 
Southern division comprises 41 miles between Rugby 
and the junction with the Metropolitan at Quainton- 
road. The Metropolitan division is, of course, of no 
great length, but it embraces a great number of more 
or less difficult and costly works. The Northern divi- 
sion comprises 5,750,000 cubic yards of excavation, and 
4,750,000 cubic yards of earth have now been moved. 
Five out of seven large viaducts upon the Northern 
division have been completed, and the remaining two 
—those through Nottingham and Leicester—have 
reached a forward stage, all the arches having been 
turned, and a considerable length of the parapets 
having been built. The steelwork of some of the 
larger bridges in Nottingham and Leicester is 
being rapidly pressed forward; and the most 
important bridges at Nottingham, over which the ex- 
cavation from the central station site is to be carried, 
will probably be completed in about two months. The 
Northern division comprises 170 bridges, including one 
over the Trent, and of these 159 are either built 
or in progress, while by far the greater number are 
completed. There are five tunnels upon the division, 
and two of these, under parts of Nottingham, have 
been practically completed, except the fronts; the 
arch fining of the Victoria-street tunnel is also 
finished. The East Leake tunnel is completed, except 
the fronts, and the Dunton Bassett tunnel is finished. 
A considerable length of formation has been trimmed 
and ballasted, and 40 miles of the permanent way 
have been laid. The number of men employed upon 
the Northern division at a recent date was 3217 ; 117 
horses, 44 locomotives, 17 steam navvies, and 53 port- 
able and other engines assisting their labours. Upon the 
Southern division the number of men employed is 5752, 
their efforts being supplemented by 46 locomotives, 18 
steam navvies, and 100 horses. The heavy earthworks 
upon the Southern division, including extensive sorting 
sidings anda locomotive dépétat Woodford, havereached 
a forward stage, the total quantity of earth excavated 
at the close of last year having been 5,329,058 cubic 
yards, out of an aggregate of 6,272,550 cubic yards. 
There are six important viaducts upon the Southern 
division, viz., at Rugby, Willoughby, Staverton, 
Catesby, Helmdon, and Brackley; five of these are 
nearly completed, and the sixth is proceeding rapidly. 
There are 107 bridges upon the division, and 84 of 
these are finished. Good progress is being made with 
the Catesby tunnel, 2529 lineal yards out of a total 
of 3000 lineal yards having been keyed in; it is 
expected that the brickwork will be completed about 
the beginning of May. Trimming and ballasting are 
proceeding upon the Southern division, and about 
10 miles of permanent way have been laid. As regards 
the Metropolitan division, heavy work under the site 
of the Orphanage has been completed, while that 
under Lord’s Cricket Ground, which was commenced 
in September, is about finished. About 810 lineal 
yards of covered way and tunnelling have been keyed 
in upon the Metropolitan division. The foundations 
for a goods warehouse are being pressed forward 
with all speed, and contracts for the steelwork and 
superstructure have been let. A site for a passenger 
station has been cleared, and is now practically ready 
for a commencement of operations. 

The Great Eastern Railway has no important works 
of its own in hand, but it is beginning to benefit from 
the completion of its new ally, the Lancashire, Derby- 
shire, and East Coast Railway. This line was opened 
for goods and coal traftic between Lincoln and Barl- 
borough in November, and between Lincoln and 
Edwinstowe in December. Within the last few days 
it has been further opened between Chesterfield and 
Langwith Junction, thus securing the Great Eastern 
Railway independent access to the Derbyshire coal- 
field. The Great Northern Railway has laid down an 
additional line for goods traffic between Hatfield and 
the Twentieth Mile Signal box, and the work is being 
extended tothe south end of Welwyn Viaduct. A new 
down goods line from Knebworth to Stevenage has been 
opened for traffic. New goods sheds are being constructed 
at Grantham and Colwick. Cuttings on the Leen Valley 
line have been completed, and a single line is now 
ready for coal traffic. A good start has been made 
with the works on the proposed junction with the 
Manchester, Sheffield, and Lincolnshire Railway at 
Nottingham ; and Messrs. Neill and Sons, the con- 
tractors for a new line and goods dépét at Manchester, 
are pushing the works Taaeenily forward. The 
Great Western Railway has been widening its South 
Wales section between Newport and Cardiff, and its 
Monmouthshire section between Newport and Aber- 
beeg. The Henley branch and portions of the Corn- 
wall and Ely Valley sections have been doubled. The 
Great Western Railway has been further proceeding 





with the construction of the Yealmpton, Avonmouth, 
East Usk, and Steens Bridge and Bromyard lines. 
The land required for the Stert and Westbury line 
having been acquired, the construction of the works is 
to be at once proceeded with. Tenders are also about 
to be invited for the South Wales and Bristol 
direct line between Wootton Bassett and Patchway, 
for the Roath branch at Cardiff, and for new lines in 
the Rhos district. The Lancashire and Yorkshire 
Railway is pushing forward a branch to the Manchester 
Ship Canal, and three-fourths of the’work has been com- 
pleted. A contract has been let for the widening of 
the line between Lostock Junction and Bullfield, 
Bolton, and also for constructing a system of marshal- 
ling sidings at Bullfield. A new engine shed has 
been completed at Wakefield. At Lockwood and 
Lowmoor a goods shed and marshalling sidings 
have been extended and rearranged. The only im- 
portant work now on hand upon the London, 
Brighton, and South Coast Railway is the widening 
of the line near South Croydon; this widening in- 
volved an outlay of 66,310l. in the second half of last 
year. No new works of importance are being under- 
taken by the London, Chatham, and Dover Rail- 
way. 
The London and North-Western Railway is con- 
structing a new warehouse between Wilson - street 
and Finsbury-avenue. Increased goods shed accom- 
modation has also been provided at the Camden 
station. The Trent Valley Railway is being widened 
for two additional lines between Milford and Staf- 
ford ; all the bridges have been built, and about half 
the ironwork has been fixed for a viaduct over the 
Penk. New marshalling sidings are being proceeded 
with at Crewe. A new goods and coal d spot has 
been brought into use at Levenshulme, near Man- 
chester. The London and North-Western Railway 
has further a new line on hand, from Ashbourne, on 
the North Staffordshire line, to its own High Peak 
line near Parsley Hay; about one-third of the ex- 
cavations have been completed, and of 378 lineal yards 
of tunnelling at Ashbourne, 145 lineal yards have been 
lined with brickwork. The earthworks have reached 
a forward stage upon the southern section of the 
Heaton Lodge and Wortley line, between Heaton 
Lodge and Northorpe ; seven out of 14 bridges have 
been built, and others are in hand. Viaducts at Mir- 
field and Battyeford have been completed, girders are 
being erected for a bridge over the Calder, and works 
on the central section Coban Northorpe and Cleck- 
heaton have been commenced. On the Northern 
section between Cleckheaton and Wortley, about 
one-fourth of the excavation has been removed, and 
seven out of 19 bridges are in course of construction. 
At the Gomersal and Gildersome tunnels, comprising 
a total length of 3150 yards, the headings have been 
driven for about 2200 yards. Additional loop lines 
are being constructed upon the Chester and Holyhead 
line between Flint and Prestatyn. The London and 
South-Western Railway is proceeding with widening 
works between Waterloo and Clapham, and Woking 
and Worting Junction. It is also constructing new 
quay walls and warehouses at Southampton docks, 
but it is not engaged in any new works of importance. 
The London, Tilbury, and Southend, and the North 
Staffordshire Railway have been doing practically 
nothing as regards new works for some time past. 
The South-Eastern Railway has completed pre- 
liminary surveys for harbour improvements at Folke- 
stone, and for pier extensions at that port. The 
South-Eastern Railway has also made considerable 
progress with the widening of its Charing Cross, 
Cannon-street, and Greenwich lines ; but operations 
have been retarded, in consequence of the contractors 
having to wait for houses occupied by the labouring 
classes. The company is prohibited from acquiring 
such houses until it has provided adequate accommo- 
dation elsewhere for the number of persons proposed 
to be displaced ; and in compliance with this obliga- 
tion contracts have been let for the erection of artisans’ 
dwellings in Rotherhithe and Lambeth, to accommo- 
date 1075 and 417 persons respectively. The new 
works which are being proceeded with Ly the Metro- 
politan and Metropolitan District Railways have been 
already dealt with to some extent in ENGINEERING. 
It may be added, however, that the Metropolitan 
Railway is widening its line from Finchley-road to 
Wembley ; these widening works comprise 21 bridges, 
five of which are nearly finished, while 10 more 
are well in hand. About one-half of the total 
length of the retaining walls has been completed, and 
good progress is being made with the remainder. A 
viaduct of 32 arches is to be constructed in connection 
with the widening, and 14 out of 32 arches have been 
completed. A bridge over the London and North- 
Western Railway at West Hampstead is well ad- 
vanced. It is proposed to continue the Finchley-road 
and Wembley ions as far as Harrow, and the 
necessary contract will be shortly let. Upon what 
may be termed the original Metropolitan Line the 
Moorgate-street station has been reconstructed, and 
some of the other stations, commencing with Bishops- 
gate and King’s Cross, are also to be remodelled. The 
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Taff Vale Railway has no new works of importance in 
hand. The Great Southern and Western Railway has 
prepared plans in connection with the Drumcondra 
and North Dublin link line, and tenders for the con- 
struction of the works will be shortly invited; the 
Great Southern and Western Railway has no other 
works of importance in hand. The North-Eastern 
Railway has been proceeding during the past 
six months with the Hunslet branch at Leeds, 
and with various improvements at other points 
upon its system. he company is maturing 
a more ambitious works programme; important 
dock works are especially in contemplation at 
Middlesbrough and Hull. A deeper entrance to the 
Albert Dock at Hull is aimed at. It is also proposed 
to secure additional quay space, and to increase the 
area of the Hull Docks to the extent of 10 acres. The 
necessary plans have been prepared under the advice 
of Mr. J. Wolfe Barry. The Midland Railway has 
practically completed a ling between Chapeltown and 
the Barnsley branch, although something still remains 
to be done in connection with the stations and perma- 
nent way. A line to Wharncliffe has reached a for- 
ward stage, and will be available for traffic from the 
Barrow, Rockingham, and Wharncliffe collieries during 
the current half-year. The Wincobank north curve 
has been opened for traffic. The earthwork and most 
of the brickwork for a coal dépét at Somers Town have 
been completed, and about one-third of the iron and 
steel work has been erected. Good progress has been 
made with the Kentish Town widening. A contract 
has been also let by the Midland Railway for the 
Heysham branch, and a good start has been made with 
the works. 





CORLISS VALVE GEAR FOR LOCOMOTIVE 
ENGINES. 
With Results of Comparative Experiments on Consumption 
of Feed Water, Coal, &c.* 
By M. E. Potoncrau, Chief Engineer, 
Paris-Orleans Railway. 

For several years M. Ernest Polonceau, of the Paris- 
Orleans Railway, has made use of a system of four Corliss 
valves for locomotives, patented by MM. Durant and Len- 
cauchez. Fig. 1, page 292, givesa general view of locomo- 

Example of a Diagram taker on Loco. 337 
(fitted with ordinary {lat slide ralre) 
Train N° 19 of Oct. 12,1894. from Paris to Orleans ; 
13 Cars Weighing 1487 15. 
Distance from Paris 64 Miles. 
Fig .10 Bowler Pressure... 149 lbs.per sq. in 
Cat Off iv percent of the strokel5 per cent 
Forward Gear | Speed, Mues per hour..... 53-5 Miles 





Total work (foot pounds) ..........-...- 35882 foot pounds 
 ceeeeee ee per pour of steam I6262 » ” 





Example of a Diagram takev on Loco 332. 
(fitted with four Corliss valves.) 


Tran N*5 of Oct. 1% 1894. trom Paris to Orleans. 
14 lars Weighing 166,3 Tons. 


Distance from Paris 52-2 Miles. 


Fig. 71 Bowler Pressure .......-. 743 los per sq. in. 
: Cat OFf in per cent of the strokelper cent. 
Ferward Gear | Speed Miles per hour ......... 57-6 Miles. 
PIO - ic. ssnceectes. de epee 











Total work (foot potnds)....._.._.__.. 35.740 foot pourids 
ber)” Pe@& pound of stam ...16-603 + ” 
tive engine No. 331, with this valve gear, &c., and Figs. 2 


to 7, on page 293, show the application of the gear 
to an express locomotive. The novelty of this system 








* Notes and summarised translation from Les Annales 


consists in making the two rods, driving the admission | 
and exhaust valves, work in the same guide, and con- } 
necting them with each other by reversing links of a given 
length, which are actuated by the same reversing shaft. 
Each cylinder has four cylindrical valves of the Corliss 
type, two for admission, two for exhaust. By placing 
them at the extreme ends of the cylinder, the clearance 
space is reduced to 45 or 5 per cent. of the volume swept 
through by the piston. Both sets of valves, admission 


found that the wear of the steam and exhaust valve cases 
was practically ni/. The valves themselves were a little 


| worn, but their surfaces were in good condition. The 


cranks driving the valve-shafts were rather loose on their 
square seats, but all the pins of the connecting-rods, 
cranks, and levers of the valve gear were practically intact. 
The eccentric straps were exposed to the same wear as in 
ordinary locomotives. The only special repair required 
for the mechanism of the new gear was to tighten the 


and exhaust, are double-ported. square valve-shafts on their seats. After these 40,200 
This new system of Corliss valve gear has the following | miles, the valves, &c., were in such good condition that 
advantages : the engine was returned from the workshops without any 
1. The steam before entering the cylinder is not so| repairs. With ordinary French locomotives, the valves 
much cooled as Mm ordinary engines, because the steam | have, as a rule, to be inspected after a run of 12,500 to 
chest and valves are not chilled by the passage of the | 17,500 miles, and both valves and chests have usually to 
exhaust steam through them. The temperature of the! be planed each time. it is very seldom that this over- 
latter is about 230 deg. Fahr., while that of the steam | hauling can be dispensed with. 

chest is 356 deg. Fahr. Thus, in ordinary engines witha! Practical Results of Experiments with Corliss and 





TABLE I.—48 Experiments ON FERD-WATER CONSUMPTION FOR THE CoRLIss AND ORDINARY LCCOMOTIVE 
RUNNING BETWEEN PARIS AND ORLEANS AND Back IN 1894, Express TRAINS. 






























































Commencement of | oo Se SBae Direction of 
3 . | the ‘Trip. membered i; Ce i 4 Trains. 
S| Ba Be ORLA" 
Date—1894. & q | | | 343 Pic 35 7 | 
a - Weight Weight = pte =5 | 
-— | 2 Boiler | cf Water| Boiler | of Water 22 | 285 e PEt P 1g |Orleans 
S |g [Prevsure. | othe | Pressure.) inthe | 382 | 2g (98s 5loricane| Pare 
° o | 
S S | Boiler. Boiler, pro eto e=2se 
| |(b.p.sq.in, Ib. tb. p.q. in. Ib. Ib. Ib. Ib, | 
832 | { 5 153 9112 153 81479 633 19,t90 | 20,520 | P. t»0.| 
September 29 { Corliss | (23 | 163 8917 14 8133 784 25,090 | 26,870 .- |O.toP. 
P 837 | 519 | 124 8953 135 8931 22 22,920 | 22,940 |P toO| 
( ordinary | tia | 149 £953 149 8953 0 24,600 | 24,000 .. | 0, to P. 
332 ee | 158 8946 181 8997 61 21,740 —- 21,890 | P. toO,| 
£0 14 | 185 9310 | 128 82r7 1033 23,480 | 24,610 -- | 0, to P. 
iS 987 ;e | We 9539 112 8439 1100 19,580 | 90,680 | P. toO. 
: 128 142 8798 142 8798 | 0 21,670 21,570 .. |0.toP 
382 { 5 | 146 | 9382 114 7747, «| ~=«1F85 18,500 | 20,080 | P.to0 
October 1 ) r 28 124 | 9068 114 7407 «=| = 15x1 21,020 22,600 . |O.toP, 
nd sig 142 | 9026 128 8832 | 194 21,660 21,850 | P. toO 
{ = i144) | = 42s] Ss S91 128 8332 | 89 27,970 | 28,050 .- . |0. toP. 
| aes {19 | 142 | 8439 114 8253 ist | 22,200 | 22380 | P. too. 
9 f 4 14 | 128 8351 128 8351 | 0 24,180 24,180 - |0.toP. 
* | 87 fj 5 | 142 | 9729 78 8095 1634 21,390 | 23,020 | P.toO 
{| i128 | ~Ss«156 9312 12t 7460 1852 24.720 | 26,570 «« , |Oster: 
382 5 | 146 | 9383 121 7474 1919 18,360 | 20,270 |P.tcO| 
3 f . {98 | 146 | 9228 7544 1684 22,740 24,420 .. |0.toP. 
oh | qn 9 | 34 -|> See 128 7688 1435 19,000 20,480 | P. to 0.) 
| si {is | 442 9023 123 7716 1307 19,490 800 . | 0. to P. 
339 19 149 | «8783 121 7864 929 20,390 | 21,310 | P. too 
4 j : {ia 149 8953 114 7487 1466 17,640 19,100 .. |O0.toP 
- 337 5 153 9661 128 7718 1943 17,780 19,720 | P. to0| 
{ { 93 142 9239 128 7590 | 1649 | 90,760 | 22/400 .. | 0, toP. 
aso | 5 138 9108 85 7888 1515 17,640 | 19,150 | P. to 0.) 
8 f | jes | 149 8340 128 7456 1384 18,500 880 s+ _ | 0. oP. 
” 937 19 | 168 9438 85 7694 +| 1744 18,050 19,790 | P. 100.) 
| oo { 14 160 | 9400 139 7568 1882 17,050 | 18,880 ue to P 
319 {= 188 | 8865 96 7864 1001 20,710 | 21,710 | P. to0.| 
9 ( ‘ 14 131 8896 128 7466 1440 15,740 17,180 .- |O toP. 
" £37 15 169 9592 96 8060 | 1582 18,230 19,760 | P. to O.| 
— f 28 156 9508 135 7639 | © 1869 18,590 460 «(Oster 
332 {6 146 9123 146 7551 1572 19,150 | £0,720 | P. to 0.| 
10 (28 | 124 9173 138 7436 1737 | 18,990 | 20,730 - | 0, toP 
” 387 i= | 153 9122 160 7780 1612 20,390 | 22,080 | P. to O.| 
7 | YM 153 9321 99 7661 1660 16,159 | 17,810 ae... [OAS 
sso | is 139 8807 121 7734 1073 18,690 | 19,760 | P. to 0.| 
u | (i | 146 8845 121 7540 1305 17,940 | 19,240 ..  |0.toP 
” 387 { 5 | 156 | 9001 128 7716 1885 19,910 | ¥%1,820 | P. to O,| 
} (28 | 168 | 9486 106 7573 1913 18,140 ,050 . 
| gga 5 | 198 | 9480 142 7621 1859 21,610 | 28,470 | P. toO.| 
12 “ | Yes | 142 | 92y9 7526 1713 22,470 | 24,180 .. |0.toP. 
” gxy | $19 «| «48 | 9239 121 7474 1765 19,940 | 21,700 | P. to 0.| 
; 414 | 149 | 9224 92 7676 1548 92,770 | 24,820 . |0.toP 
| geo | f19 | M42 | 9891 121 7474 1817 20,480 | 22,800 | P. to 0.| 
13 | (14 | 148 | 98966 124 7460 1506 18,450 | 19, » |0. to? 
anata | gg7 5 | 146 | 9577 135 7318 2264 19,760 | 22,020 | P. toO., 
| | {98 |; 142 | 9842 135 7443 1999 19,490 21,490 -- |O.toP. 
{ ! | | 





(1) Locomotive No. 332 with Corliss valves ; locomotive No. 337 with ordinary valves. 
(2) Trains with odd numbers ran from Paris to Orleans. Trains with even numbers ran from Orlean to Paris. 
Each train 1} to 2 hours, see Table II. (100 min. to 120 min.). Both outside cylinder locomotives, each with cylinders 
1 ft. 5), in. in diameter and 2 ft. 2 in. stroke. 


single valve, there is a certain amount of condensation, | Ordinary Valves, both Engines with Cylinders of the 
which does not occur in the engines with four Corliss | same Diameter and Stroke =1 Ft. 545; In. Diameter and 
valves. |2 Ft. 2 In. Stroke.—Comparative experiments were made 
2. There is not the same loss in steam pressure during | on locomotive No. 332 with four Corliss valves, and 
admission, because the steam enters through ports of | locomotive No. 337 with ordinary valves, each working 
about double the usual area. 24 trains between Paris and Orleans and back. To deter- 
3. The expansive force of the steam in the cylinder is | mine the quantity of feed water used, the level of the 
better utilised, because the clearance space is smaller, the | water was noted in the tender before starting, and after 
period of compression is shorter, and of expansion longer, | the arrival of each train, the height of water in the boiler 
all conditions telling in favour of the new valve gear. | water gauge, and the pressure were also taken, and the 
4. When reversing the valves, the power developed to | number py ard of water thrown on the coal, &c. The 
stop the en ine is greater, because the quantity of steam | same briquette fuel was used in all the trials. All obser- 
filling the clearance space is less, and the exhaust valve | vations were duly checked by the staff. , 
has a “lead.” | Table I. gives the consumption of feed water in the 
5. There is less valve friction, and the four valves being | two kinds of locomotives working between Paris and 
nearly balanced, do not absorb as much power as one | Orleans and back; Table II., on page 294, the tonnage 
ordinary valve. | of each train, consumption of fuel, total quantity of water 
6. The two exhaust valves being at the bottom of the | used, coal and feed water consumed per horse-power per 
cylinder, the water esca through them by gravity, | hour on the drawbar, and the water converted into steam 
and the cylinder drain cocks are seldom required. | per pound of coal. Table III., on page 294, gives the in- 
Locomotives fitted with this valve gear have done re- Ficated work and consumption of steam, as shown by the 
markably well when attached to express trains — | indicator diagrams only, during the trials, and calculated 
a maximum speed of 62 miles an hour, and have proved | from these diagrams. : 
their superiority to ordinary locomotives, both in starting | General Remarks and Summary of Results Obtained with 
easily and in getting up speed. Their behaviour was | the Dynamometric Car, Showing the Useful Work Deve- 
especially noted when running up the Etampes gradient | / by the Two Types of Locomotives.—The consumption 
(Paris-Orleans Railway), a five-mile incline of about 1 in | of steam per drawbar horse-power per hour in the Corliss 
125, when they attained a speed of 44 to 5 miles in excess | locomotive, No. 332, with four valves, was 11.19 per 
of the ordinary locomotives, with a load varying from | cent. less than in locomotive No. 337 with ordinary 
148 to 190 tons. |valves, (See Table II.) The coal consumption was 6.3 
After running 40,200 miles, locomotive No. 331, with | per cent. less, In ordinary locomotive No. 337, 8.17 lb. of 
the Corliss valves, was taken to the Paris workshops in | steam were generated per pound of coal, and in the Corliss 
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December, 1892, for inspection and repair, and it was|7.81]b. This difference in the efficiency of the two boilers, 
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of the latter. This figure has, it appears, been confirmed 
by various trials in France. 

















TABLE II.—ConsumpTion o¥ Fezrp Water AND Coal PER HOUR PER Horsk-Powkr on DrawBak. Ruys In Table II. it will be seen that for the Corliss engine 
BreTwkEN Paris AND ORLEANS. Express Trains. 1894. 24 EXPERIMENTS. = __| the consumption of water per hour per drawbar_horse- 
a Ss a, ‘ 5 ae re as V. aa power is 47.4 Ib. After deducting 15 per cent. for the con- 
2 ‘a s FI Throttle Valve | 3S. | S%e 2 (| Soe 8 S| tinuous steam air pump for the brakes, the injector, and 
ig 8 Ey x . S eB g Open. 312 52 | 0 8 “Ee 22° the water for wetting the fuel, it = 40.3 1b., which when 
ai. = ro - bo gg ee a! FS ies | Ss $ 2% -% | multiplied by 60 percent., the consumption of steam or 
§ |e ps Z 3 £ 47) oe | a2 18 ga 2; |28.0 £2 feed water per indicated horse-power per hour comes out 
Ey s 5 - be s | gx @ 2 .| $3 8 = ea aes 24.18 lb. 
a oA A =. ro} i 5a On oe oS °° i age 5. +1 ‘ , ; 
4 eis. a ee » | 2 ak E le § §| Se |O8o gs & |©8"2 $2) For the ordinary engine the consumption of water per 
vs @ Be sé fe = 23 ~ BEEE| oy | SEE <8 |_252 38, % | horse-power on the drawbar is 52.8 Ib., and treating this 
¢ /|38 He a Qa B £ oA $s S55 | se x ge $8 gone $£¢5/in the same way as above the consumption comes out 
= | A in a7 o™ 4 a < eB ae) & = B = 26.94 lb. of feed water per indicated horse-power per 
= a aa is aes etic i iat ae a hour : 
. | min. Bec. ; op. | Ib b | wb | Ib ad | 
1804 tons en eee me Ib. | In the case of the Corliss engine, the dynamometer q 
Locomotive No. 332, Fitted with Separate Corliss Admission and Exhaust Valves to each Cylinder. ~evern tnintd is « this yee M9 _ q 
; a norse-power, 7.¢., 60 per cent. of 498 indicated horse-power 3 
sevisof | | MMA gong | mh | game | Bg) apsmn | HBO | TEE Eat | Te | Ot trnnmeter homepower. With the ordinary ; 
nf 04 < 13 148.56 3 14 43 9600 5091 | 322.98| 91,690| 47.6 | 3,807 | 7.25 | 65 | locomotive the dynamometer horse-power = 269, which q 
» 801 aa] 5 16 200.48 0 4 8 24 113 18 5454 343.64 | 24,500} 47.1 | 3,307 685 7.4 | 18 — to 448 indicated horse-power. 4 : a 
Oct. 1..4/ 5 | 4 14 166.29 | .. = 100 58 6545 276.76 | 20,080 | 47.1 2,654 | 5.99 78 The fuel used in all these experiments was ‘‘ briquettes” 4 
oe = | ry - Sage 8 12 vf = 4 od oe ae ae — | Hof 4 from Somain Nord, made from good washed coal, the j 
pi Rie { ul g 4 soap : . 21 109 45 5802 399.20 | 24180 | 484 3197 | 6.39 75 | average weight of each piece being 24 Ib. Each briquette 
. f| 51s 14 165 31 100 98 5488 283.37 | 20270 | 46.9 2'645 612 776 | was broken by the stoker when thrown into the firebox. 
» 8.4) 08 El ao 256.21 3 5 55 | 112 65 6487 | 378.36 | 24,490| 423 | 3,197 | 5.54 7.6 | The heating value of this combustible was about 13,500 
4..{| 29 S 13 148.34 3 8 27 101 16 5512 293.24 | 21,810 | 47.4 2,645 | 5.89 | 80 | thermal units per pound. d 
SaaS 14 166.03 6 10 39 | 11839 5502 269.66 | 19,100 | 46.3 2,262 | 5.48 8.4 Analysis of Gases. —The gases were not actually Ey 
BS { = 3 = agg ‘ae a A 4 54 med an nyo | 74 =. analysed in these trials, but the average of several other f : 
of Wig) 18 9st 4 5 eo | 10Ra2 6641 | 312.37] P1,710| 45.1 | 2,756 | ase | ze | Spebvace may ently bo Sakon 0 follows: N, 20 per out. ; 3 
w 91) ag | 14 e4.59 #2 D_ssB-1—~| sO | 248.26 17,180 | 48.2 | 2,077 | 5.81 | 82 | COz, 16 percent. ; O, 4 percent. (by volume). | : 
, f 65 | & 14 168.08 1 0 3 100 42 6425 284.46 20,72 48.3 2,535 5.91 8.1 Quantity of Steam as Shown by Indicator Diagrams.— ‘ 
n 10.1 98 | 18 197.74 3 9 27 107 45 £027 801.72 | 20,780 | 49.2 2,489 | 5.90 83 | Table III. gives calculations of work done and quantity of 4 
TT { 19| 8 13 146.84 2 8 4 105 34 5627 255.26 | 19,770 | 49.5 2,361 | 6,23 8.3 | steam used per stroke, as shown by the indicator diagrams, 4 
eT a ee ae 13 157.18 894 8 55 = 109 11 5242 245.30 | 19,240 | 53.8 2,204 6.18 8.7 | from the volume and pressure of the steam up to cut-off ‘ 
RR: « 98 | 4 ao 4 R a — = <4 pool rye or | —— en} 4 in the cylinders in the usual way, allowing 5 per cent. j 
, J 19|™ | 38 | 16001 2 | & 24 30318 | 5442 | 283.67 | 22400 | 52.2 | 2664 | 6.21 | g4 | Clearance space in the Corliss locomotive and 9.5 per cent. : 
13.9 34 | 12 149.26 6 10 53 114 57 | 5864 238.10 | 191950 | 56.2 21495 | 6.83 g.2 |in the ordinary locomotive. The average drop in steam 
REESE) RES, PEER, Ree N REEL AE Aaa fe ——_| ——___ —_—___ | ____ |__| pressure between that of the boiler and maximum pres- 
I P 
Totalsand averages = ..._-:175.5 * .. | 2568 56 12165m.4e.! 299.13 |515,330 | 47.7 | 66,049 | 6.11 7.8 | sure shown on the diagrams, wHen the regulator was 
Deduction to be made for reversed steam: 1€6 5 Ib. per mile (5) ..| 3,140 oe 407 fully open and the locomotive going at 49.7 miles per 
7 PR hour, is 10 lb. 
£,642 ’ : : , 
SES190 | GTAGH GEASS | O08 _ In these tests the stokers, engine-drivers, steam engine 
indicators, and dynamometrical cars were constantly 5 
Loccnutive No. 337, Fiticd uith One Ordinary Slide Valve to cach Cylinder. 24 Experiments. changed during the various runs between Paris to Orleans ; 
Dice ee Bi 13 | 14926; 2{ 7 66, 102 9 5447 -278.54 , 22,050 / 544 2,866 | 6.71 go |and back with these two ‘locomotives, so as to minimise ; 
Sept. 29 1 | 14 16 | 191.87| 8 | 19 12 | 11918 | £410 299.25 | 24,000} 584 3,042 | 6.76 7.8 | errors as far as possible. ; : 
so /| 5 14 Le i 100 19 5489 —- 264.63 | 20,680 | 51.2 2,585 | 628 8.1 The total heating surface of each boiler—exactly alike ‘ 
” \ = x | s 138.85 | 6 . 41 106 59 BIES 266.80 | +1,570 | 56.6 2,646 | 6.94 +H and fitted with Tenbrinck iron deflector—was 1537 square q 
Oct. 1 4 Z| 45 Paap - | 19 : = ~ vom aoae oe me os Fe a4 feet ; grate surface 17.4 square feet. The water evapo- : 
5 & 14 164.60 : 110 57 B46 265.00 93090 | 663 2482 | 607 9g | rated per hour ang square foot of boiler heating surface E 
, { & | Etampes ‘ ie , ie ’ ‘ : — 85 lb. for the 48 trains, but more could have been . 
9 J “ 72 : i ; 3 
aS Siy 2% Q| 5 , mn ee Peas > | obtained. Gases from locomotive chimneys were not : 
( ” Bilt 2 } reves . 20 67 es ree HOME | 870) 8 sens | Sat 1.2 analysed, and no water gauge was fixed to obtain vacuum a 
3 {| 19 | 13° | 147.90 2 4 36 104 36 5504 253.78 | 20,430 52.6 | 2,328 | 5.99 87 |in chimney. : 
” | . : 4 = 6 7 6 5 9 53 3 OS Rg 4 pe . . . F 
\ : rs “+4 ap ‘ 6 62 4 = oe or yn mH nye eos i Some 17 locomotives are now working with this system 
» 4 4] 98 8 21 | 930.87! ‘3 728-108 47 5397 «329.43. | 22'400 | 45.9 °'866 | 5.87 7g | Of four Corliss valves to each cylinder on the Paris and : 
3 {| 3 13 151.33 2 | 5 18 10839 5540 | 251.12 | 19,790] 51.2 | 2.535 | 6.55 7.8 | Orleans and other railways in France. A gold medal 
” \}14 8 13 159.21 4 8 62 116 «1 £546 197.46 | 18,880 | 62.1 2 022 | 6.64 9.3 | has lately been awarded to Messrs. Lencauchez and ; 
9 : ~ . oped 3 94 4 = end nore | peed oe Hod | nae ~4 Durant from the Société d’Encouragement for their is 
ig 28 . 228.96 9 % 82.88 | 20,4 . 2,315 | 5. . invention. i 
1 $101.8 14 =| 16997, 2 8 49 103 9 5551 267.30 | 22030 | 535 | 2866 | 6.95 7.6 or ~ i 
> Y| 14 z ll 135.385 4 7 €4 113 56 5289 189 67 | 17,810 | 63.8 2,112 7.56 84 
n ! 5 <¢ | 14 165.91 os ° 101 54 5742 252.60 | 21,820} 54.2 | 2646 | 656 8.2 ‘ * R 
(| 28 @ 16 191.95 | 3 8 54 108 54 5278 «269.21 | 20,050 | 52.7 2,535 | 6.67 7.9 Nortu-Eastern_ Rattway.—In compliance with the 
2 fj 4 13 148.15 | 5 | 15 53 115 34 5921 =: 284.56 | 21,710 | £0.9 2,646 | 6.52 82 | standing orders of Parliament the engineers of the North- 
: 7 rf nape oh Gewiug La a: nid —. aiane 7 ae +94 $4 ee Company have deposited detailed esti- 
» 18 Po oe Ma - we a ’ : a6 ; e mates of the capital which will be required in the event 
Ui = 207-75 ee, Bud ud _10 ° 5166 201.66 | 21,400 | 51.8 8,006 | 6.88 7.5 | of Parliamentary sanction being given to new works pro- 
Totals and averages.. | 174 | 2611 36 2198m 53s, 269.01*| 522,170} 63.0 63,970 | 648 | &1 = ~ hs a ange —s. — by ew. ‘ 
Deduction to b de fi . es ‘ ile. ae 2.020 A 4 1€ estimatec cost 0 e Ww: 1016 0) I J ITOPOSE WOrkS 18 & 
sSustion to be anade for severecd cteam = 206.6 0). por mille. (6) BB aed aN ee end 1,467,676/., of which 1,666,7692. will be laid out upon 4 
520,150 | 528(4) 63,721 | 6.46 | dock extensions at Hull and Middlesbrough. The dock b 
works at Hull are estimated to cost 781,712/., and the 








(3) 47.4 Ib. less 15 per cent. = 40.3 1b, steam per drawbar horse-power x 60 per cent. = 24.18 lb. steam per indicated hors:-po ver 


per hour. 


(4) 52 8 Ib. less 15 per cent. = 44.91b. steam per drawbar horse-power = 26.94 Ib. per indicated horse-power per hour. 


enlargement and improvement of the Middlesbrough dock 

385,0577. The estimated cost of proposed new railways 

and widenings is put down at 185,369/., of which 172,890/. 

is to be pra oa railway a and extensions 
Ld 


52.8 _ 1.119. Water or steam saved in favour of Corliss engine No. 332 = 11.19 per cent. in Durham, 3650/7. upon a railway at Thornaby, in the ; 

Comparative Results co North Riding of. Yorkshire, 18,8207. upon the construc- i 
\ 6.03 ~ 1:0628. Coal saving in favour of Corliss engine No. 332 = 6.28 per cent. tion of a junction between the Leeds and Wetherby 3 

0S Railway and the Church Fenton and Harrogate Railway, : 


(5) Given by special dynamometric car = 498 indicated horse-power. and 52,278/. upon widening the Leeds and Wetherby 


(6) By dynamometric car = 448 indicated horse- 
Nore.—No deductions have been made for air pump of continuous brake, for applying the injectors, nor for watering the fuel. 
These latter may be taken as 15 per cent. Deduct 15 per cent. for net pounds of water. 


wer. 


TABLE I1I.—Focr Pounps cr Wonk 4s shown By JnpicatcR DiaGRAMS, AND CosSUMPTION OF S1#AM 
Express TRAINS. 


CaLCULATED FROM DIAGRAMS, 





2 Corlies Locomotive No, 332. Cylinders with Tw) L t ’ ' Savingin | were derailed, and several were considerably damaged. d 
A Steam and Two Exhaust Valves. with Ordinary Fiat Slide Valve. Feed Water | The guard in the rear brake was rendered insensible, and : 
s rire mee f ng me BAC in the pagans ~— — = injury. 
ot te ‘ee 2 aus , . be a 7 3 ree 1e signal cabin in the rear is Port Eglinton Junction, 
s. & Se SSE Work in cea orm & a & Bot Work in nde from aon oo. and the signalman there admits that he pulled off the 
as © s- s- £ cate © s~S=€ _— motive 337. | home signal for the second train before he received ‘‘ Line 
<8 a 8 ef 7 = <S 8s clear” for the first, and after lowering this signal he sat 
2 Ss, Ais £4 Per a. |2_.&6 Per Percentage | down to his tea. On this train passing his cabin he 
Z¢ oS shxce From Indicator Pound 35 = ro & Frem Indicator Pound Gain by | noticed that his advance signal lever was over, and the 
Es % © es 5S4 Diagrams. of | $2 = Sis Diagrams. C Corliss Loco- | booking lad admitted that, thinking it had not been pulled 
= s ip Stam.| a” jOPe-*% Steam = motive. =| over through oversight, he had done so himself. Colonel 
Ese 2 os rth. | felb. ey eee % ft.-Ib. is Yorke, who has now reported on this accident, does 
From i Minimum .. 30,303 | 105,879 From "(Minimum .. 81,878 76,740 | not place much credence in this story, and thinks 
93 | 44.74 OrWw | Mean.. 35,847 ! 119,457 44.74 0.°51 Mean.. 36,146 102,757 16.55 that the lever was most likely pulled over by the 
\ to 59.03 | \ Maximum £8,266 | 130,054 | to 59.03 | \ Meximum .. 88,495 | 125,638 | signalman. Anyway the lad had no right to touch the 
{ From | j Minimum 88,484 99,609; From _ | Minimum 33,557 76,346 | levers, and would not have done so, presumably, unless he 
64 } Bl j 0310 | ee 4 = 4 ry Be 0.413 \ ye oe = S 4 Et ; 10.8 had been allowed to do so on former —- It = 
27 aximum 907 ¥ | of.09) ) 4,UUG <5, ertal row y . > wo] P ave » » 
‘\"sec")|  |feeses < fo |'sutet|‘sees'))  |jtiiwom “Stan sean | Srtinly wrung forthe home signal to havo bec pall 
82 34 07 0.496 Mean . 55,628 111,044 31.07 0 68 ~ Mean.. 64,957 | 102,429 9.2 . OTe : a : 
U! to 59.65 J Maximum 73,209 133,729 | to 65.92 ( Maximum 71,969 | 123,568 | J man is alone to blame for the collision. Owing toa curve, 
Average froin 169 — ee ‘ feito ——— ae the driver of the second train could not see the obstruc- 
diagrams 0,492 48,037 | 118,715 | 0.464 47,843 102.954 10.45 tion until close upon it, when he did all he could to 














RUNS BETWEEN Paris AND ORLEANS AND BACK. 


1894, 


O:dinary Locomotive No. 337. Cyiinders Fitted 























Railway for 10} miles. 





REAR COLLISION AT GORBALS JUNCTION.—As an empty 
passenger train was standing, on November 23, at Gorbals 
Junction home signal, on the Glasgow and South-Western 
Railway, waiting for it to be lowered, it was run into from 
the rear by a passenger train. The empty train was 
driven forward about 20 yards, and some of the vehicles 


uuitigate the force of the collision 
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SCREW PROPELLERS FOR CANAL BOATS. 


Partially Immersed Screw Propellers for Canal Boats ; 
and the Influence of Section of Waterway.* 
By Mr. Henry Barcrort, of Newry. 

TE discussion which followed the reading of the author’s 
former paper on ‘T'win-Screw Propellers with Adjust- 
able Immersion, fitted on Canal Boats,” at the Manchester 
meeting of this Institution in 1894, seemed to indicate 
that a somewhat fuller consideration of the principles in- 
volved in the action of these partially immersed screw pro- 
pellers might be of interest to the members, in connection 
with the experience resulting from his further experiments 
on this subject, and from his observations on the influence 
of section of waterway upon the progress of canal boats. 

Action of Screw Propeller.—In all screws, considered 
apart from friction, two efforts—propulsive and rotary— 
are dividing their share of the power between them in un- 
equal proportions ; so much so that in an lag sce 
screw, where the angle varies over the whole radial length 
of the blade, the loss due to the effort of rotation becomes 
very great over that part of the blade which is inclined at 
an angle of more than 45 deg. to the beam of the vessel. 
When this angle is exceeded, in all probability the power 
absorbed by rotation is even greater than that expended 
in forward or propulsive effect. Applying this reasoning 
to the blades of the partially immersed propellers em- 
ployed by the author, which are so made that no part of 
their surface exceeds this angle of 45 deg., it is submitted 
that a greater percentage of efficiency is obtained, as re- 
presented by the ratio of thrust to rotary resistance, than 
with an ordinary screw, in which a considerable area of 
blade near the boss has an inclination greater than half a 
right angle. : 

In all ordinary screws, therefore, the effort of rotation 
absorbs a great amount of power. Moreover, the lower 
half of the propeller moves laterally against a greater head 
of water than the — portion during rotation ; it con- 
sequently meets with greater resistance each time a 
blade passes the bottom centre. This, the writer thinks, 
cannot fail to have a lateral effect on the ship. If 
proof were needed, it is afforded by the fact that, with the 
ordinary single central screw, the ship’s head would turn 
to the right if the screw revolved in its upper half to the 
left, and vice versd, unless the helm were kept over at an 
angle sufficient to counteract the lateral influence. It is 
said that steamers have lately been built, including the 
Umbria and Etruria of the Cunard Line, with the 
main shaft some inches out of the centre, on the side 
opposite to that towards which the screw revolves in its 
upper half; and that in these vessels the helm is carried 
more nearly amidships for going right ahead. 

Tn the case of the partially immersed propellers, where 
the upper half is out of the water, their steering influence 
is is greater, although up to a certain speed no loss of 

power in addition takes place ; and in order to neutralise 
the lateral effect of each singly, and to carry a midshi 
helm, the twin propellers being right and left handed, it 
is necessary in a boat of 60 ft. length and 15 ft. beam to 
place the ee about 34 in. out of the centre, instead 
of only about 18 in., as is assumed in the case of the 
wholly submerged screw. This explains the seeming 
anomaly of a propeller, placed so far from the centre 
line of the boat, having no influence on the steering, as 
is found to be the case when only one of the partially 
immersed twin-screws is in action. In a recent experiment 
with the lighter Agnes, one of the twin propellers was 
taken off and left behind on the quay; and it was found 
that the vessel propelled by the other, which was 34 in. 
out of centre, made a perfectly straight course, the tiller 
being left free without a hand upon it; thereby proving 
that each propeller, when out of centre to that extent, is 
in itself absolutely neutral as regards steering. 

Size of Screw.—The foregoing considerations will also 
help to explain the desirability of having a screw in this 
instance of large diameter in proportion to the boat." By 
means of large diameter the advantage can be gained of a 
slow speed of revolution, and at the same time a small 
angle of blade suffices to give the desired pitch. The 
large diameter also enables the large blade to be stopped 
or cut off as soon as the angle reaches 45 deg., while yet 
retaining blade surface enough for operating on a sufficient 
body of water to minimise the slip, which is so excessive 
1u a small screw of high velocity when driving a slow and 
heavy boat. The advantage claimed for the large dia- 
meter is illustrated by the use of snow-shoes, which enable 
aman to walk on snow with only ordinary exertion ; 
whereas with common boots his feet would sink at every 
step, and the labour of walking would thereby be greatly 
increased, Another illustration is afforded by the use of 
wheels with broad rims for moving heavy loads on soft 
ground ; with sufficiently broad wheels one horse would 
do as much work on soft ground as two harnessed to a 
wagon having wheels no broader on the rim than those of 
a brougham, This reasoning would not apply to ordi- 
nary steamers, where the screw blade area is proportioned 
to the mass and velocity of the boat; but in a canal the 
water 1s usually so shallow that a screw must necessaril 
= of Comparatively small diameter if wholly submerged. 
peor ty —— has the additional advantage of not 
in porn wash 3 and thus propellers can be employed 

vases Where canal banks are soft and easily damaged. 

F ccc of Waterway.—A vessel moving freely in open 
re — have an average amount of slip; but should 
She enter upon a confined section of water her progress 
becomes slower. notwithstanding that the P er z 
may be making almost as 7 ¥ 1 icons The 
retarding influence increases eer aaa we 
y ases as the section of the water 


diminishes, until the way of the vessel may be completely 
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stopped and she may even commence to go astern instead 
of ahead, while the propellers are still continuing to re- 
volve in the same direction for forward p ion. Here 
the difference between the progress and the pitch multi- 
plied by revolutions cannot be described as slip, unless 
the meaning of the word is much more extended than that 
entertained by most nautical authorities. . 

If a ship were passing through solid matter in the 
manner of a plough, the displacement of the ship would 
be apparent by the vacant space left behind. In a con- 
fined waterway, however, as the ship proceeds, the water 
in front passes astern, and so at slow speeds no vacancy 
or even depression can be noticed. If 1t were necessary 
to demonstrate this, it can be done by putting a float on 
the water with a sinker attached, and, when a boat 
passes a confined section, observing the speed at which 
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the float and sinker pass an object on shore on their 
way sternwards. It will be found that, in proportion 
as the section of waterway is smaller, the speed of the 
float will increase. This experiment, which can be tested 
any day when a barge is moving in a narrow canal, proves 
the existence of an induced current sternwards as the boat 
proceeds. In this current the barge floats, and is carried 
with it in a backward direction, just as she would be if 
stemming or ascending the current of a river, or if 
moving against the tide in an estuary. In order there- 
fore to understand the decline in progress of a boat when 
in a narrow waterway, it is necessary to realise that this 
current of displacement is passing sternwards, and that, 
as the boat floats in the current, she must be subject to 
its influence, and must be carried aft bodily at its velo- 
city. Her progress through the water may remain as in 
open water, or nearly so; but her progress over the 
ground will be no more than her open-water progress 
minus the velocity of the induced backward current. ‘The 
oo slip in this case is, firstly, slip as it occurred 
before entering the narrow section, and, secondly, the 
velocity of the displacement current, which will vary in 

roportion to the difference between the cross-section of the 
Boat and the cross-section of the waterway. In most cases 
alsoa further decline of speed results from the diminished 


rate of revolution of the screw. These considerations 
show how impossible it would be to obtain high velocity 
in a narrow channel with a large boat, no matter how 
effective might be the mode of traction or propulsion ; 
and no more can be done than to diminish by suitably 
proportioned propellers the losses of every kind when in 
open water, so that on entering narrow sections no more 
loss may be sustained than the direct and inevitable loss 
resulting from the induced sternward current. 

It may thus be seen that slip, as generally understood, 
may be but little increased by contracted cross-section of 
waterway, although the apparent slip may be great, 
owing to the vessel being carried backward in her own 
displacement current. It is only in narrow channels 
that this current is strong and unmistakable; but it is a 
question at what proportion of cross-section of vessel and 
cross-section of waterway it practically ceases. So far 
from ceasing altogether, is it not possible indeed that it 
may exist even in open water, and thus may occasion part 
of the loss usually attributed to the thrust of the screw 
acting on a yielding substance and driving water astern ? 
It is true that next to the skin of the ship there is a thin 
frictional current set up, travelling with the vessel ; but 
like the vessel itself it is within the greater current out- 
side, and must be carried bodily sternwards with the 
motion of the water in which it is contained. 


On some shallow canals ordinary screws have lately 
been introduced ; and it is not uncommon to find that 
when the pitch multiplied by the revolutions gives, say, 
10 miles per hour, the speed of the boat when towing is 
only 3 miles per hour, and with the displacement current 
added a speed of not more than 4 or 44 miles per hour is 
accounted for. The velocity of the displacement current 
cannot at present be estimated with exactness, so far as 
the writer knows, for it varies so much with the sectional 
form of the canal ; but a sufficiently near approximation 
can usually be made. The question of most consequence 
in the present connection is, what becomes of the power 
represented by the difference between the 10 miles per 
hour of the screw, and the 4 to 44 miles per hour made up 
by adding together the speed of the boat and its dis- 
placement current? Part of the loss, antl perhaps a con- 
siderable part, may be accounted for by the violent rush 
of water which shoots away from the screw, the loss from 
this cause being in a certain proportion to the velocity of 
thecurrent. But even if the screw could be expanded on 
entering the narrow section, so that the water in its wake 
should travel aft no faster than previously, there would 
still be a loss which would increase with the diminution 
of water section. This loss may be explained as follows. 
The displacement current passing sternward can derive 
its motion only-from the influence of gravity ; that is to 
say, a head of water must be created in front of the boat 
by the propelling power, and the velocity of the current 
sternward will vary with the head which may be so 
created. Thus the sources of loss of power, or of seeming 
disappearance of power, are twofold; the creation of a 
head of water in front of the vessel ; and the friction pro- 
duced by the sternward current which is kept in motion 
by this head. 

The new partially immersed propellers are of such large 
diameter and area in proportion to the power that under 
similar circumstances the thrust wave following the boat 
is practically ni/, because the abutment of water acted 
upon is so large that it refuses to move away backwards, 
and the power is exerted almost wholly in pushing the 
boat forward. This is the explanation of the observed 
fact that no perceptible wash or wave from the thrust 
current can be detected on the bank when the adjustable 
twin propellersare at work. It also explains the observed 
fact that the horse-power developed by the engine is 
almost wholly accounted for by the sum of the speed of 
the displacement current added to the speed of the boat. 
Finally it explains why, with the twin screws of large 
area and partially immersed, whereby the surface portion 
of the water is chiefly acted upon, no depression of the 
stern takes place, and consequently no loss of carrying 
—_ arises from this cause ; because in most canals the 
oats carry as much as the depth of water will permit, 
and if a drop of 6 in. had to be allowed for, it would mean 
many tons less than if no such allowance had to be made. 
Independently the captain of a steam barge with ordinary 
screw on an English canal found that the stern sank as 
much as 5in. when plying with a full load in shallow 
water. On another English canal the screw steamers 
when towing cannot carry more than about 22 tons, while 
the barges they tow, of the same size and build, carry 
40 tons ; allowing 9 to 11 tons for machinery and coal, the 
reduction of carrying power by depression of the stern 
would appear to be from 7 to9 tons. On the contrary, 
the Newry, with her large propellers partially immersed, 
has passed through the Newry Canal when drawing 1 in. 
more than the draught permitted and more than horse 
boats passing through on the same day; the excess of 
draught was an accidental occurrence, owing to her 
having started from Belfast for her trip before the water 
level had fallen in the canal. 

The influence of section of waterway is illustrated by 
the following analysis in Table I. of No. 10 voyage of the 
Ulster in October, 1893, through the Newry Canal from 
Newry to beyond Portadown, a distance of approximately 
37,460 yards, or 21.3 miles, with a cargo of 34 tons. Her 
draught forward was 4ft. 4in., aft 4 ft. 5in., and 
immersed section 46 square feet. Her propellers, of 
4 ft. 10 in. diameter and about 5 ft. pitch, were immersed 
3 ft. deep, from the surface of the water down to the 
bottom of their circumference. Each of the fourteen 
stages given in Table I. has practically a different sec- 
tional area. From the time occupied in each successive 
stage has been calculated the time that would have been 
spent on whole pany of say 20 miles, provided the 
speed had throughout been the same as in the several 
stages. The sectional area of the water in the canal at 
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Moyallen, between locks 13 and 14, was 180 square feet, 
giving a ratio of 3 of water to 1 of boat; and here the 
speed attained was 2 miles an hour. At Carumeen, 
between locks 5 and 6, with closely the same nominal 
water section, a deduction of 40 square feet must be made 
for the water being at the time 1 ft. below the ordinary 
level, as was the case also in some other stages; and 
23 square feet must also be deducted for weeds, leaving a 
net section of 119 square feet, and a consequent ratio of 
only 14 of water to 1 of boat. Here the speed fell to only 
one mile an hour. It is difficult to be exact in the measure- 
ment of the water sections, because in some cases the 
obstruction is chiefly weeds at the sides of the canal, the 
middle being tolerably clear. With the large twin pro- 
pellers, as the proportion between the cross-section of 
canal and the cross-section of boat declines, the speed of 
the propellers declines also. The explanation suggested 
of this is that the frictional resistance offered to the dis- 
placement current by the slopes of the banks constitutes a 
load upon the engine, having the same effect as increased 
cargo; and that, in making up the sum of the work done, 
there should be added to the speed of the boat and the 
speed of the displacement current a quantity, at present 
unknown, representing the creation of head and ihe Bebo. 
tion of the displacement current. -This would vary, of 
course, with the shape of the section of channel; the 
greater the wetted surface in proportion to the section, 
the greater would be the drag upon the boat. 
TABLE I.—WNo. 10 Voyage of Steam Lighter ‘* Ulster” 
in Newry Canal, October, 1893. 





Speed. . | Propellers. 
vw 
y 
a ° ‘ 
Stage ; Number and 3 gies 3 
‘ . bd ‘ 7 = 
Names of Locks. Pi} s & «| Se 
$ = s ® sé ~ 
2 = Ss a) 5S 6 
3 3 A = o i'o. | eat 
£ a h - = -5 wo 
ee o @ = /24.| 8s 
al = = oe | <n --heee bee 


Nos. Name of Lock. mn. yards yards miles hrs. revs. p. cnt. 
3to 4,Bishop’s 
Lock ..| 21 | 1210 57} 1.96 10 
1 ,, 5, McGurgan’s 
40 ..114] 770! 55 | 1.87 | 103 
» 6, McKnight’s 


Lock ..; 58 | 1833 31} | 1.08 | 183 46 61 
Cs 7, Dickson’s, 

Lock .., 56 | 1540 | 28 0.95 | 21 46 68 
7 ,, 8, Goragh Lock} 60 | 2420 40} | 1.37 | 144 
8 ,, 9,Ainsley’s } 

Lock ..| 50 | 3080 | G1} | 210] 93 
9 ,,10,Gordon’s 

Lock 40 | 2200 | 55 1.87 | 10} 


10 ,, 11, Hall’s Lock | 23 | 1256 544 1.86 | 10} 
11 ,, 12, Poyntzpass 
ck .|132 | 6270 | 47} | 16212); 48 44 
12 ,, 138, Hunter’s 
ack ..| 52 | 2530 | 48h «1.66 | 12 
13 ,,14,Madden 


Lock ..| 98 | 5332 4h 1.85 1037 49 37 
14, toWhitecoat 
(river) ..| 37 1760 | 474 | 1.62 12 
Whitecoat to Porta- 
down.. aa .-| 23 | 1980 86 2.93 6) 42 6 
Portadown to Pottery) 55 | 5280 | 96 3.27; 6! 58 4 


| 


A study of the annexed Table IT., compiled from data 
obtained in the passage of the steam lighter Tyrone 
through the Newry Canal, will show how largely the pro- 
gress of a boat 1s influenced by contracted section of 
waterway. Those details lead to the surmise that it 
would be perfectly practicable to construct a Table, by 
means of which the progress of a boat under given cond1- 
tions of waterway could be approximately calculated 
beforehand. In making the observations for Table IT., 
ten sections of the canal were taken, as shown in Figs. 1 
to 10, on page 295; but in five of them the weeds were so 
long and thick that these five have been omitted from the 
table. The observations recorded in the last two columns 
were taken eight days after the others, when the water level 
had in the meantime lowered 4 in. ; except this, and the 
fact that the propellers were depressed 3 in. lower in the 
water, the only difference was in the supply of steam to 
the engine. On May 8 the link handle was in the second 
notch, and on May 16 in the first notch, so that in the 
last two columns all the steam possible was pouring into 
the cylinders; the effect of the increased immersion of 
the propellers and the greater area of water acted upon, 
cr mhined with the increased quantity of steam, resulted 
in reducing the slip from 15 and 18 yards per minute in 
the same sections of the canal to 8 and 11 yards respec- 
tively. 

The experience gained since the former paper in 1894 
enables the writer to reply more fully to the objection 
then raised, that when propellers work partly out of the 
water a serious loss of efficiency immediately takes place, 
caused by air being drawn down by the blades. In the 
literature of screw propulsion this has become an axiom, 
which, however, the writer f nds himself unable to accept 
unconditionally. That a loss takes place it is true; but 
the explanation is questionable that it is caused by air 
being drawn down. In a recent valuable paper on eco- 
nomy and speed in connection with ocean voyages, Mr. 
John Inglis suggested the consideration of an imaginary 
vessel, which could be altered at pleasure in any or 
all of her dimensions. Similarly with an imaginary 
propeller, which could at pleasure be enlarged or con- 
tracted in diameter, if by its revolving with the tips of 
the blades out of the water its efficiency were impaired 
to the extent, say of 15 per cent., the loss could be re- 
stored by simply increasing the diameter of the propeller 
so as to act on a greater number of square feet of water 
per minute. The cause of the previous loss of efficiency 
was not that air was drawn down, but that during a por- 
tion of the revolution each blade emerged from the water 








TABLE II.—Voyace or Steam LicuTer “Tyrone” In Newry Cana, May, 1895. 
Lighter 60 ft. length, 14} ft. beam, 4 ft. 10 in. draught. Cargo, 65 tons. Two screws 4 ft. 10 in. in diameter, 5 ft. 3 in. pitch ; 


three blades, each 576 square inches area. 


Two cylinders 4} in. in diameter and 7 in. stroke. Revolutions of engines, 
34 to 1 of propellers, Water level in canal 4 in. lower in Nos. 7 and 8 on May 16. 








b | Date.. aa = ee rr * oe 
e | Section of canal (See Sections Figs. 1 to 10) 
d | Immersion of screws 3 we As 
e | Canal, width of surface :. +" as he {t.| 52 
» wetted perimeter f | 

- sectional area .. = 


a | Number of observation .. ne be 55 aS | 1 
| 
a } 


. .* ” 
square feet) 256.9 


~ >a, 


| Lighter, sectional area submerged .. om 64.8 
| Water = » remaining .. °° 192.1 
j | Ratio of watertoboat ..  ... ..  -.- -.| 296 tol 
{ yards per minute 90 


k | Progress of boat over ground .. \” miles per hour| ~ 3.06 

‘ .. f yards inute 30 
l Displacementcurrent, fromlinej { 5 gon tpt wad 1.03 
| Progress of boat through water, { yards per minute| 120 
; lines k + 2 miles per hour) _ 4.09 
n | Revolutions of screws .. nat . per minute| zs 
o | Revolutions x pitch of screws {?*Iniles per hour| 4 


f yards per minute 


| 
p | Slip, line o-line m i ++" miles per hour) 0.21 
q | Steam pressure, persq. in. above atmosphere Ib.| 100 
r | Indicated horse-power, approximate. . ..1L.H.P.| 15.6 
8 | Hours for 20 miles, from line k ee .. hours) 6.5 
t | H.P. hours for 20 miles, liner x lines H.P. hours 101 





and ceased momentarily to act as a propeller.” Propul- 
sion depends on the work done during the time the blades 
are submerged ; and, if the screw was properly propor- 
tioned for complete immersion, it will cease to have sufti- 
cient area when the tips of the blades emerged from the 
water. The speed of revolution will then increase at the 
same time that the speed of progress of the vessel will 
gradually diminish. The action of the blades will be to 
churn the water; and instead of a solid body of water 
being driven aft, a certain proportion will be thrown use- 
lessly into the air, with a motion at right angles to the 
progress of the boat. 





LAUNCHES AND TRIAL TRIPS. 

THE Clydebank Engineering and Shipbuilding Com- 
pany, Limited, launched from their yard at Clydebank 
on the 6th inst. a twin-screw torpedo-boat destroyer built 
to the order of the Spanish Government. The vessel, 
which was named the Audaz, is of greater tonnage than 
the Furor and Terror lately delivered from the same yard, 
and illustrated on pages 13 and 16 ante, and will carry the 
same armament, but she will be two knots faster. It was 
considered appropriate, probably for the first time, that a 
twin-screw vessel should have a twin christening. 








The new steel screw steamer Jacob Bright, recently 
launched by Messrs. Irvine and Co., of West Hartlepool, 
eng 00 on her trial trip on the 10th inst. She has 
ven built for the Jacob Bright Steamship Company, 
Limited (Mr. W. Leatham Bright, of London, managing 
owner). Her dimensions are 314 ft. by 44 ft. by 23 ft. 3 in., 
with a gross tonnage of 2718 tons. Triple-expansion 
engines by the Central Marine Engine Works have been 
fitted, the cylinders being 23 in., 364 in., and 63 in. in 
diameter by 39 in. stroke. An average speed of 10? knots 
was attained. 





The official trial of the torpedo-boat ‘njeniero Hyatt, 
built by Messrs. Yarrow and Co. for the Chilian Govern- 
ment, took place at the mouth of the Thames on Monday, 
the 15th inst., when a speed of 27.2 knots was obtained 
over the Maplins with a pressure of steam of 195 lb. This 
vessel and the torpedo-boat Cirujano Videla, tried last 
month, are being fitted out to join the Chilian Squadron, 
which will shortly leave this country. 





On Monday, the 15th inst., the s.s. Afghanistan, a fine 
steel screw steamer built by Messrs. W. Gray and Co., 
Limited, for Messrs. Frank C. Strick and Co., of Swan- 
sea and London, left the port for her trial trip. Her 
ce dimensions are: Length over all, 316 ft. ; 
weadth, extreme, 43 ft. ; and depth moulded, 20 ft. 10 in. 
The machinery has been supplied by the Central Marine 
Engine Works of Messrs. W. Gray and Co., the engines 
being of the triple-expansion type, having cylinders 23 in., 
364 in., and 62in. in diameter, and a piston stroke of 39 in. 
Steam is supplied by one large boiler working at 160 Ib. 
pressure and fitted up with Howden’s system of forced 
draught. 





On the 19th inst. there was launched from the west 
yard of Messrs. C. S. Swan and Hunter, Limited, the 
steel screw steamer Ashanti, built to the order of 
Messrs. Elder, Dempster, and Co., for their Transatlantic 
trade. This vessel has been designed to carry a dead- 
weight cargo of 5600 tons on a moderate draught, and to 
~arry a very large measurement cargo. Her dimensions 
are 330 ft. between perpendiculars by 45 ft. 3in. by 
28 ft. 9 in. moulded. The triple-expansion engines were 
built by the North-Eastern Marine Engineering Company, 
Limited ; the cylinders are 24 in., 40 in., and 641in. in 
diameter by 42 in. stroke, supplied with steam by two 
large single-ended boilers 15 tt. 3in. in diameter by 
10 = 6 in. long, working at a pressure of 170 1b. per square 
inch. 





On the 20th inst. Messrs. Ramage and serguson, 
Limited, Leith, launched from their yard a handsome 
steam yacht of 307 tons, named Leon Pauilhac, built to 
the order of M. G. Pauilhac, Toulouse, from the designs 
of Mr. St. Clare-Byrne, Liverpool. The dimensions of 
the yacht are: Length between perpendiculars, 144 ft., 











2 3 5 6 | 7 8 
May 8 May 8 May 8 May 8 May 16 May 16 
1 2 3 7 a 2 

3 ft 3 ft. 3 ft 3ft. | 3ft.3in.| 3 ft.3in 
40 40 33 DH BB e| 40 
464 45} 40 353 | 4 «| 45 
239.2 | 224.8 150.8 127.5 229.2 | 2142 
64.8 64.8 64.8 64.8 | 648 | 64.8 
174.4 100.0 86.0 62.2 | 164.4 | 149.4 
2.69 to 1 | 2.46 tol | 1.32tol] 0.96tol | 2.39tol | 2.31 tol 
71 64 45 89 71 
2.42 2.18 1.53 115 | 292 2.42 
2 86| 8626 34 | aaaer 30 
0.88 0.88 1.16 190° | «1.05 | 1.02 
97 90 79 i ee 101 
3.30 3.06 2.69 2.35 3.77 3.44 
64 62 58 58 | 68 64 
112 108 101 101 | 119 112 
3.82 3.68 3.44 3.44 4.06 3.82 
5 18 22 32 | 8 11 
0.52 0.62 0.75 109 | 0.29 0.38 
100 95 95 9 | 100 | 100 
13.6 12.6 11.0 1:0: | 176. | 368 
8.2 9.1 13.0 17.4 3.3 8.2 
lll 114 143 191 128 CO 137 











by 21 ft. beam by 12 ft. moulded depth. The triple 
expansion engines have cylinders 13 in., 21 in., and 34 in. 
in diameter by 24 in: stroke, steam being supplied from a 
large multitubular boiler working at 170 Ib. pressure. 





The s.s. Lulmira, built by Messrs. Ritchie, Graham, 
and Milne,;Whiteinch,. went down the Clyde last week 
for her trial trip.: The little vessel is 60 ft. long between 
perpendiculars by 12 ft. beam by 6 ft. moulded depth, 
and is fitted with a pair of. compound surface-condensing 
engines having cylinders 9 in.: and 18 in, in diameter by 
12 in. stroke. A mean speed of 9.89 miles per hour was 
obtained over six runs on the measured mile. 


The steel screw steamer Gallia, built by Messrs. Wil- 
liam Gray and Co., Limited, for Messrs. Hecksher and 
Son, of Copenhagen, has completed her trials. Her 
length is 290 ft., breadth 40 ft., and depth 20 ft. The 
engines are of the triple-expansion type, supplied by the 
Central Marine Engine Works of Messrs. William Gray 
and Co., the cylinders being 20 in., 314 in., and 53 in. in 
diameter, with a piston stroke of 36 in., and steam is sup- 
plied by two large steel boilers working at a pressure of 
160 lb. per square inch. A full-speed run was made for 
about two hours, when the engines made 86 revolutions 
per minute. 





The Star, torpedo-boat destroyer, built and engined by 
Palmer’s Shipbuilding Company, has this week undergone 
steam trial by the contractors before delivery. She was 
run for three consecutive hours at full speed, the average 
being 31.05 knots. The Whiting and Bat, also built by 
Palmer’s Company, are ready for their trials. 


FRANCE AND Her NeEiGuBours’ CoAt.—France is still 
a considerable coal importer. Last year she received 
from her neighbours 8,757,190 tons of fuel, while the 
corresponding imports for 1895 were 8,748,109 tons; for 
1894, 8,735,606 tons; for 1893, 8,785,598 tons; and for 
1892, 8,933,072 tons. It has been the dream of suc- 
cessive French Governments—or rather successive French 
régimes — to endeavour to render France independent 
of foreign coal supplies; but all efforts in this direction 
have thus far resulted in failure. It is true that the ex- 
traction of coal in France has steadily progressed during 
the last two decades ; but the demand has expanded at an 
equal rate, the continued growth of steam power absorb- 
ing larger and yet larger quantities of coal and coke year 
by year. The development of railways and the establish- 
ment and extension of steam shipping lines— to say 
nothing of the advance of manufactures properly so called 
—render it necessary, of course, that ever-increasing sup- 
plies of coal, whether French or foreign, should be avail- 
able for consumption. The sources from which France 
draws her principal supplies of foreign coal are Great 
Britain, Belgium, and Germany. Last year Great Britain 
furnished France with 4,370,080 tons, as compared with 
4,289,488 tons in 1895, 4,218,516 tons in 1894, 3,973,518 
tons in 1893, and 4,386,799 tons in 1892. It will be 
observed that the figures did not vary very much year by 
year. The imports of Belgian coal into France last year 
were 3,741,590 tons, as compared with 3,868,648 tons in 
1895, 3,851,057 tons in 1894, 4,117,965 tons in 1893, and 
3,942,667 tons in 1892. Germany, again, sent France 
641,550 tons of coal in 1896, as compared with 581,959 tons 
in 1895, 663,139 tons in 1894, 691,737 tons in 1893, and 
599,000 tons in 1892. The figures change a little, of course, 
from year to year ; but the solid substantial fact remains 
that France is still tly dependent upon her neighbours 
for the coal which sho cunmntaseeante one-third, indeed, 
of the coal burnt up annually in France comes from other 
countries. From a French standpoint this is, of course, 
an unsatisfactory state of affairs. This is such a coal- 
consuming age that the country which depends to any 
important extent upon other nations for its coal supplies 
is in a weak and unreliable condition. It should be ob- 
served that France is not only a free coal importer, but 
that she also obtains appreciable supplies of coke from 
abroad. In 1896 France imported 1,422,180 tons of coke ; 
in 1895, 1,412,961 tons; in 1894, 1,529,682 tons; in 1893, 
1,443,819 tons ; and in 1892, 1,423,619 tons. Great Britain 
does not send any coke to France; the great bulk of the sup- 
plies just enumerated came from Germany and Belgium. 
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ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
. UNDER THE ACTS 1883—1888. 
views given in the Specification Drawings is stated 
"= poo “onere none are mentioned, the Specification is 
illustrated. , 

Where tennis on are communicated i abroad, the Names, £c., 

unicators are given in ttatics. 

PR ot ‘Specifications may be obtained at the Patent O Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
iform price of 8d. 

The date, of the stitertisoment of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a comp specification, 
give notice at the Patent Ofice of opposition to the grant of a 
‘Patent on any of the grour mentioned in the Act. 


ELECTRICAL APPARATUS. 


. W. Headland, Leyton, Essex. Secondary 
tig Figs.) > 11, 1896.—This invention relates 
to a light and compact cellular frame or structure forming a 
retainer of improved form for the active material. The frame or 
structure is made of lead by preference by casting, and is of a 
square or rectangular section. In the arrangement shown in 
Figs. 1 to 5, the structure, which may be called a grid bar, consists 
mainly of the following members, viz., four outer corner posts A, 
four inner corner posts B, and transverse ledges D and D! which 
unite all the posts at suitable intervals. The ledges D reach to 
the outer surface of the sides, while the ledges D! are set back 
from the outer surface so as not to be in contact with the acid 
while also furthering the continuity of the active material on the 
outside. These transverse ledges D and D! are thin and flat, and 
taper to a thin edge towards the outside. The outer corner posts 
Aare of thin flat section, and are set in a direction towards the 
centre. The inner posts B are of thin flat section, or it may be 
of round or bulb section ; these posts are also set in a direction 
towards the centre, but do not reach to the centre. Only the 
narrow front edges of the posts A and ledges D are exposed to the 
acid. Spaces C are provided between each inner and corre- 





























sponding outer post, so that the active material lodging in such 
spaces keys together the active material contained in two adjoin- 
ing sides of the grid bar. This light and strong construction 
exposes to the action'of the acid a minimum surface of the lead 
and a maximum surface of the active material, while the said 
material is thoroughly keyed together, and retained and supported 
by the structure flush with its outer faces, and no portion of the 
said material is of such large bulk as to tend to pull away from the 
rest. Two or more structures of this kind may be connected or 
combined, and in various ways, to form or make 5 the positive 
and negative electrodes of a battery, projections F on the top 
and bottom being sometimes provided for connecting them by 
means of lead bars fixed between said projections. Figs. 6 and 7 
show one arrangement of four grid bars, two such with positive 
active material being connected by a lead piece E with conductor 
or tang F, and two with negative material being connected by a 
lead piece E! with conductor Fl. By this arrangement there are 
obtained four acting positive and four active negative surfaces 
parallel with each other, and straight, direct currents are produced. 
The bars are insulated as required at top by the insulators G, and 
are insulated at the bottom by the insulators H. The insulators 
may, for instance, be of celluloid. (Accepted January 13, 1897). 


23,071. W. R. Rawlingsand J. J. Rawlings, London. 
Switches for Electric Currents. [6 Figs.) October 17, 
1896.—Referring to Fig. 1, b is a section of one of the plungers to 
which the wires are connected, ¢ is the block mounted on the 
spindle d, f is the cover, and g a porcelain or other non-conducting 
base. Jis a cover to protect the connecting terminal y. ¢ is the 
porcelain block, and z the metal contact maker,,in this case 
shown only on one side of the block. Fig. 2 shows three plungers 
a, b, and k, at the bottom of which the wires are attached. The 
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block which is shown has upon rt of its face the metal contact 
maker h mounted on such eats oak j is the non-conducting part 
- ne ae in contact with plunger k, which is thereby electric- 
ally isconnected, a and b being electrically connected by the 
contact makerh, Fig. 3 showsa plan of a contact maker mounted 
ona block arranged for a switch with three plungers. The contact 
psn is 80 arranged on both faces of the block in such a way 
that whilst the block is in one position the two outer plungers are 
connected, and when the block is in the other position, one outer 
plunger and the centre plunger are ted. his the metal 








contact maker mounted on the insulating block j. Fig. 4 shows a 
plan of a contact maker mounted on a block arranged for a switch 
with four plungers. The metal contact makers are so arranged 
on both faces of the block in such a way as to connect the two 
outside and the two inside ones when in one position, and the 
other position would connect the two outside plungers with the 
two inside. By the method employed, if a slight variation of the 
design of the metal contact makers is made, any combination 
of electric connections between the plungers can be made. (Ac- 
cepted January 13, 1897). 


25,001. Headland’s Patent Electric Storage oe tee f 
Company, Limited, London, and H. W. Headlan 
n, x. Electric ideas, Apparatus fo: 

Cabs and other es. [6 Figs.) November 7, 1896.— 
According to this invention the side lanterns for cabs and other 
carriages to be lighted by electricity are arranged in such manner 
that the lamps can be taken out of the lanterns without detaching 
or unwiring any part relating thereto, and so that they can in case 
of need be exchanged or replaced by the ordinary oil lamps. The 
arms or brackets carrying the lanterns may be of about the usual 
external form, but are made hollow, as shown at A, Figs. 3 and 4, 
for the wires from a secondary battery placed under the seat, to 
be carried through as shown. These wires terminate in platinum 
contact points P and N in an insulator C dovetailed in the socket B 
and fixed by screws C1, C!. The stock or stem D of each lantern, 
Fig. 1, is fitted with insulated contact springs E, E! ; thus the mere 
insertion of the lantern into its socket B brings the platinum 
points P and N in contact with the contact springs E, E!, and 
closes the electric circuit in this place. From the contact springs 
wires are carried up to two contact buttons F, F! in an insulating 




















base-piece G in the inner bottom H of the lantern, one button F 
standing up a little higher than the other. The holder I which 
carries the electric glow lamp is provided with insulating base K 
carrying two contact springs L, L!, and is made of a form similar 
to that of the lower part of the ordinary oil lamp, that is to say 

with a thin flat plate 1, so that the lampcan be slid in and pulled 
out exactly in the same manner as and instead of the oil lamp, the 
edges of the plate I! coming under the flanges M. When the 
coulneny oil lamp is slid intoits place, its bottom will press on the 
highest button F, but not touch the other button F!, hence no 
electric circuit is established. On the other hand, if the electric 
lamp is pushed into its place, its two bottom contact springs L, L! 
will close the circuit with the two buttons F, Fl. In the inside of 
the vehicle are provided two glow lamps O, O of different colours, 
end one above the other (or side by side), attached to an angle 
bracket Q ; these are connected to the battery and to a switch 
placed convenient to the driver. By means of this switch he is 
enabled to turn on the one or the other of the inside lamps O, O 
to indicate whether the carriage is engaged or not. By meansalso 
of another switch he is enabled to turn on or off the outside 
lantern lights. (Accepted January 13, 1897). 


1563. R. Pearson, London. Gravity Electrical Con- 
tact Makers. [2 Figs.) January 22, 1896.—This invention 
relates to electric circuit closers, in which mercury is used as the 
circuit-closing medium, particularly to those applied in connec- 
tion with the signal arms or semaphores of railway signalling 
apparatus. The figure illustrates the improved circuit closer in 
two positions with a single tube containing two pairs of contacts. 
Ais the tube, Bthe mercury, C creosote or other hydrocarbon, 
de, f el pairs of contacts formed of platinum wires sealed into the 
tube and connected as shown to the members D, F and to the 
common return or earth wire E of two electric circuits connected 
with any suitable return signalling devices G in proximity to the 
hand lever by which the signal is worked. The form of the under- 
side of the tube or tubes is so curved in a vertical plane that the 

















mercury normally rests in each position of the signal in proximity 
to the pair of contacts corresponding to that position without, 
however, touching them, the closing of the circuit by the mercury 
being momentary and due to the fact of the mercury flowing 
beyond that normal position and over the contacts, when by the 
movement of the signal arm the inclination of the tube is so 
altered that the mercury is caused to flow along it. Such tubes 
need not be exhausted of air, since the creosote protects the mer- 
cury from oxidation as well as the contacts from the action of 
mercurial vapours. The lubricating effect of the creosote on the 
contacts enables the two contacts of a pair to be placed close to- 
gether by diminishing the adhesion of the mercury and avoiding 
liability of accidental permanent closure of the circuit by a de- 
tached globule of mercury caught between the contacts. (Accepted 
January 7 1897) 


22,156. P. F. W. Simon, London. (F. W. Busch, 
Ludenscheid, Germany.) Duplex Electric Switch. (6 Figs.) 
October 6, 1896.—The handle H is fitted with a spring sliding 
pin entering a notch of the axis A which is so shaped that 
when the handle is turned in the direction of the arrow, 
Fig. 3, the axis A turns with it, but when the handle is turned 
in the opposite direction, the spring pin is merely pressed back 
— the notch, and the axisis not turned. To the lower end 
of the axis A is attached a wheel B a four ratchet teeth 
directed one way, and four spiral arcs extending from each to the 
next, so that when it is turned in one direction, a sliding pin C 
is pushed outward in opposition to a spring. This pin operates 
as a pawl engaging the ratchet teeth of another four-toothed 
wheel D which is immediately above B, and has its ratchet teeth 
directed the a way. The wheel D is fixed on a sleeve E 
which surrounds the axis A, and is fitted to revolve in“a hole of 
the base F. On the top of the sleeve E is fixed one end of a 
helical spring S having its other end bent upwards so as to meet 
a pin projecting from the axis A, this spring vielding so as to 
allow the axis A to be turned partly round without turning the 
sleeve E. On the sleeve is fixed a disc G of ebonite in which are 





fixed two metal segments K. On two opposite studs are fixed 
— L and L! which bear upon the upper surface of the 

isc G, and on other two — studs are fixed springs 
M, Ml, which bear against the under surface of the ps G. 
A line wire is connected to each of the springs L, M, LI, Ml. 
The switch operates as follows: In the position of the parts as 
shown in Fig. 2, the springs are all bearing on metallic segments 
of the disc G, consequently there is conduction between L and M, 
and between L! and M1. On turning the handle H in the direc- 
tion of the arrow it turns the axis A, straining the spring S, but 
not turning the sleeve E, because it is held stationary by the pin 
C engaged with a tooth of the wheel D. As the axis A is turned 
and the wheel B with it, the spiral arc of B pushes outwards the 
pin C, and when it is thus disen from the tooth of D, the 
strain of the spring S causes the sleeve E to make a sudden partial 
turn and with it the disc G, soas to bring the insulating seg- 
ments G between the springs L and M and between L! and MI, 
thus preventing conduction between the springs and consequently 
opening both circuits. By the next partial turn of the handle H, 
the disc is again suddenly turned so as to bring its metallic seg- 
ments between the two pairs of springs, thus closing the circuits. 
(Accepted January 7, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,454. F. G. Bartlett, Bristol. Burners for Incan- 
descent Gas hi . [5 Figs.) October 22, 1896.—The 
barrel a, which is at the lower end screwed on a gas supply pipe 
b, governed by a main cock or tap having a bye-pass arrange- 
ment, is fitted internally with a thimble cof gun-metal. Below 
the thimble ¢ is a seat formed in the barrel a@ for the valve d, 
which is of aluminium. The thimble is slotted from the top 
downwards to a short distance from the bottom. Fig. 2 is a plan 
of the thimble c. When the valve d isin the ition shown at 
Fig. 1—that is to say, in its seat, the aperture a! in the valve seat 
is blocked, and communication is closed between the gas supply 
a b and the ordinary —— e, which is perforated at top. 

he channel f to the pilot light tube g is made at one side of the 
barrel a, and opens into the space below the valve seat. The 
supply of gas to the pilot light tube g is derived through the bye- 
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pass of the main cock, and is regulated by an ordinary regulating 
screw h. In order to establish communication between the 
supply pipe and the nipple e, the main cock controlling the 
supply of gas to the supply pipe } is opened, and thereby a suffi- 
cient pressure of gas is admitted through the aperture @! to the 
underside of the valve d to raise the said valve from its seat above 
the lower ends of the ports cl in the thimble ¢, as seen at Fig. 3. 
The gas has then free passage — the ports cl to the sj 
above the valve and thus to the perforated nipple ¢, from which 
it passes to the burner, and is ignited by the pilot light, which is 
permanently alight. The valve d remains in the raised position 
while the pressure of gas continues sufficient to keep it so. When, 
however, the main supply cock is turned off, and the pressure of 
gas thus withdrawn, the valve returns to its seat and closes the 
communication between the supply pipe band the space above 
the valve. (Accepted January 13, 1897). 


RAILWAYS AND TRAMWAYS. 


508. J. Thomas, Newcastle-on-Tyne. Buffers for 
Railway Vehicles, Hoists, &c. [4 igs.) January 8, 1806. 
—The buffer-box C is a wrought iron or steel box so constructed 
that it may be incorporated and become part of any vehicle, and 
within are fitted two flat springs A and a wedge B, In Fig. 2 the 











springs A are shown holding in ition the wedge B. 

in this instance being I~ of the buffer itself. In anne ‘a 
sion the buffer wedge B is forced further into the buffer-box and 
the force of the impact is taken by the springs A, which strain 
tends to force them further apart and thus gradually lessen the 
concussion due to the collision. (Accepted January 13, 1897). 





27,084. W. Campbell, Houtzdale, Penn. S.A 
Rail Chairs and Sleepers. [4 Figs.) November a0, 1896. 
—1 is a cross-tie constructed of metal, and provided adjacent to 
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its ends with integral chairs, comprising parallel bottom portions { C, and causes it to sink. This draws down the lever El, and opens 


2 disposed longitudinally of the tie, and a transverse jaw 3 
bevelled at its engaging edge 4, and adapted to engage one edge 
of the bottom flange of a rail. The parallel bottom portion may 
be formed integral with the cross-tie, or be integral with a base- 
plate adapted to be secured to a wooden or other cross-tie by 
spikes or other fastening devices. The other edge of the bottom 
flange of the rail 5 is en paged by an adjustable clamp 6, having a 
jaw 7 at one end provided with a shank 8 arranged in the space 
between the bottom portions of the chair, and extending longi- 
tudinally of the cross-tie beyond the chair. The jaw 7 is bevelled 
to conform to the configuration of the adjacent edge of the bottom 
flange of the rail, and securely engages the same, the rail being 





interposed between the jaws 3 and 7. The clamp is provided at 
one end of the shank with a transverse slot or opening 8a, in 
which is arranged a wedge-shaped key 9, having a straight edge 
to bear against the chair at the adjacent edge thereof, and having 
its opposite edge tapering and adapted when the key is driven 
into position to draw the adjustable clamp longitudinally of the 
cross-tie to securely clamp the rail and to adjust itself to the size 
of the same. The smaller end 10 of the wedge-shaped key is pre- 
ferably split as shown, and is adapted to be yy to prevent it 
from leaving the slot or opening of the shank of the adjustable 
clamp. The bottom portions of the chair are provided at their 
inner longitudinal edges with grooves or recesses, which receive 
laterally disposed flanges, located at opposite sides of the shank 
of the adjustable clamp, whereby the latter is interlocked with 
the chair to prevent any accidental upward movement at its 
engaging end. (Accepted January 13, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

3564. W. J. Jobling, Newcastle-upon-Tyne. Steam 
Generators or Boilers. (6 Figs.) February 17, 1896.— 
Fig. 1 shows the application of this invention to a marine boiler 
with two furnaces. The ordinary fire tubes are replaced by a fire 


flue F.F. ae from front to back between the tube plates | 
ay 


T.P., and leading by the fire tubes F.T. into the smokebox at front 
end, W.T. are the water tubes extending through the tubeplates 
T.P., and therein secured, and into the water spaces W.S. at each 
end. At the back and front of the shell are access doors A.D. 
bolted to the shell and stayed by bar stays S., the nuts of which 
being removed allow the doors to be taken off and access obtained 
to the water tube ends. The front access door which receives the 
ends of the fire tubes F.T. can be removed by unscrewing the outer 
nuts N. without disturbing the fire tubes. Baffle plates B.P. will 
be inserted in the combustion chambers to direct the course of 
the flame and gases so as to cause them to impart their heat to 
the water tubes before escaping into the smokebox and chimney. 
The strong dotted lines on Fig. 1 show an arrangement of sinuous 
water tubes W.T. opening from the lower water spaces at the sides 
of the combustion chambers and proceeding vertically upward and 
then horizontally along the fire flue F.F. and curving upward 
opening out into the water space above the flue. By this arrange- 
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ment an increased heating surface is obtained and access to the 
lower ends of the water tubes in the combustion chamber will be 
»rovided for by doors in the shell at the wings and by the space 
Gpaen the combustion chambers being made sufficient for a 
workman to get at the tube ends from inside the boiler, or all the 
groups of water tubes may lead from the wing water spaces above, 
so that doors on the shell will give access to their ends. In the 
locomotive type of boiler (Fig. 2) the fire flue F.F. replaces the 
small fire tubes extending from the tubeplate T.P. of the firebox 
to another front tubeplate T.P. A fire tube F.T. leads into the 
smokebox, and access doors A.D. are provided to open out the ends 
of the water tubes W.T. where they join the water spaces W.S. The 
water tubes in this case may be arranged sinuously as in Fig. 1, 
opening out into the lower water —— round the firebox pro- 
ceeding vertically upward and then horizontally along the fire flue 
F.F. and curving upward opening into the water space above the 
flue. In Fig. 3 the Seobox is arranged to be removable bodily from 
the shell by taking off the nuts N. from the tops of the fire tubes 
F.T. and from the bolts B. of the angle-iron ring at the bottom, 
when the shell can be lifted clear of the ends of the water tubes 
W.T. for access to their ends and again replaced and the nuts and 
bolts screwed up. (Accepted January 13, 1897). 

2860. 'G. G. Picking and W. Hopkins, London" 
Steam Traps. [2 Figs.) February 7, 1896.—A is the outer 
box of steam trap. Bis a cover bolted on same. C is the float 
placed inside the outer box of the steam trap, and freely moving 
up or down, working on the trunnions D, which drop into recesses 
in the side of the outer box. The discharge pipe E is attached at 
the upper end to the outer box A. The water enters at F, and 
filling the outer space G, it runs over into the inside of the float 





the valve F. The pressure of steam then acting on the surface of 
the water contained in the float, discharges the water up the pipe 





H and from the outlet I. When sufficient water is blown out of 
the float it rises, and by so doing raises the lever E! and closes the 
valve F, which remains closed until sufficient water accumulates 
in the float to again sink it. (Accepted January 7, 1897). 


VEHICLES. 

731. J. H. Hamilton and A. Rollason, Sandiacre, 
Derby. Self-Propelled Vehicles, (3 Figs.) January 11, 
1896.—On the engine crankshaft is fixed a flywheel F having cast 
with it a pulley P covered with non-slipping material G for the 
pu of more effectively driving the tyre of one of the wheels 
T which is shown in contact with it. The engine is preferably 
mounted in front of the steering head of the bicycle, the engine 
being supported on a pivot O passing through lugs formed on the 
fork crosshead, which is made extra strong, the forks also being 
extra strong and securely fastened to the crosshead. For the 

urpose of pressing the pulley against the tyre there is provided a 
handle H fixed to a spindle, to which is also fixed a crank arm I, 
which is connected by a rod R to the upper end of the cylinder, 
which is provided with an arm K, sliding in guides attached to 
the steering head. The handle H is arranged so that it can turn 
through a semi-revolution, being supported by stops in each ex- 
treme position. When it is pushed full forward, that is, away 
from the rider, it presses the pulley hard against the tyre, and 
when pulled full back, or towards the rider, it lifts the pulley clear 
of the tyre. The weight of the handle tends to keep it in which- 
ever position it may be placed, and it may be further steadied by 
coming in contact with sloping faces formed on the arm K, thus 
wedging it in each extreme position. Should the rider desire to 
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use the engine, he pushes forward the handle H, thus bringing the 
pulley in contact with the tyre, and opening the passage supply- 
ing air and vapour, and continues to pedal till the engine hall 
have got up sufficient speed to suck in and ignite the charges. The 
engine then commences to drive the machine and continues to 
do so while the pulley is in contact with the tyre. The rider may 
assist with the pedals, which are geared to the back wheel in the 
usual manner, or if on a level road, he may put his feet on foot 
rests and allow the engine to drive the machine alone. Should he 
not wish to use the engine, or should the latter be out of order, 


shutting off the oil and vapour supply, and breaking the primary 
circuit. Hecan then use the machine as an ordinary bicycle, 
and will not have the disadvantage of having to keep the engine 
running and overcoming its friction. If he desires to ride the 
machine without the ergine, the latter can be readily taken off by 
withdrawing the pivot, unclamping the clamps that hold the oil 
reservoir, and taking out the handle H. The exhaust may be led 
through the tube X, thence to the pivot, which may be hollow, 
thence to the hollow mudguard Z, and so discharged near the 
ground, the mudguard wane | | ene turned backwards at its 
lower end to give a backwa: irection to the exhaust products. 
(Accepted January 13, 1897.) 


2289. H. Lane, siomings Mechanically Pro- 
elled Road Vehicles. (4 figs.) January 31, 1896.—a and b 
(Fig. 1) are the driving wheels of the vehicle to which this inven- 
tion is applied. These wheels are shown running loose upon the 
axle c which is fixed in the frame d of the vehicle. eis a strong 
helical spring coiled loosely round the axlec, one end of the spring 


axle, andits other end being attached to a chain wheel g which 


Fig.1. 



































also carries a ratchet toothed wheel h, which is provided witha 
_ or detent i so arranged that it can be rel: from the wheel 

by means of a lever and handle k (Figs. 1 and 3) when required. 
Parallel with the axle c isarranged a shaft 7 carried by the frames 
d, and having fitted freely upon it tubular axles m, n, retained in 
their places by collars o. The tube m carries a chain wheel p, con- 
nected with the chain wheel g by a chain. The chain wheel p is 
connected to its centre by a friction clutch wheel of an ordinary 








kind (Fig. 5). Each of the tubes m and 7 has also fixed upon it a 


he can pull the handle H back, thus bringing the pulley out of gear, 


being attached to a ratchet toothed wheel / turning freely on the | 


chain wheel r and s, which are connected by chains with corre- 
sponding chain wheels ¢t and wu, upon the driving shaft of a motive 
power engine v. The wheels ¢, uw are driven [ balance gear of 
the ordinary kind (w, Fig. 1), so that either of the tubes m and n 
may revolve, if necessary, at a greater speed than the other one 
(as when the vehicle is going round curves). The outer ends of 
the tubes m, n carry wheels x and y, which are connected with 
corresponding chain wheels A, B upon the carriage wheels a and . 
These chain wheels A, B are provided with friction clutches. 
(Fig. 4). Upon the tube n is rwell 9 an eccentric D ofshort stroke, 
which actuates a plunger E, working in a cylinder F against a 
spring G. The outer end of this cylinder is connected to a lever 
H, turning upon the axle ¢ and carrying a pawl I which gears 
with the ratchet toothed wheel f aon | turning it round one 
tooth for each revolution of the eccentric D. A detent K holds 
the ratchet wheel f. When the vehicle is running, the engine v 
drives the tubular axles mand n, and by means of the chain wheels 
x, y and A, B the carriage wheels a, b, the chain wheel p running 
freely on its friction clutch, without driving the chain. At the 
same time the eccentric D actuates the ratchet toothed wheel f 
tooth by tooth, coiling up the spring e, until its tension is sufficient 
to overcome that of the spring G, and the eccentric then ceases to 
actuate the wheel f. When the vehicle comes to rest, the spring 
e remains coiled, until it is desired to restart, when the detent 7 
is disengaged from the ratchet wheel h by the lever k, and it then 
uncoils, carrying with it the wheel g and turning .the wheel p 
which by its clutch turns the wheels r and ¢ and assists the vehicle 
and engine in starting and until the latter is properly at work. 
(Accepted January 13, 1897). 


| 27,343. H. <A. Stephens, oula, Montana, 
U.S.A. Ball Bearings. [2 Figs.| December 1, 1896.—The 
stationary axle A is engaged at its outer threaded portion A! by 
the members B of the fork of the bicycle wheel, the said members 
resting with their inner faces on nuts C screwing on the reduced 
threaded ends Alof the axle. The outer faces of the members B 
are engaged by nuts D, likewise screwing on the ends Al to 
securely hold the axle A rigidly on the members B of the fork. 
The inner faces of the nuts C abut against washers E resting on 
annular flanges F! formed inwardly on ring-shaped bearings F 
screwing into the ends of the hub G carrying the spokes G! of the 
wheel. By the arrangement described, the washers E firmly close 
the bearings F, and consequently prevent access of dust and other 
impurities to the inside of the hub. On the inner surfaces of each 
of the bearings F is formed a ball seat F2 engaged by a row of 
balls H held in a peripheral groove of an annulus or bearing ring 
I formed with an internal annular groove engaged by a second 
row of balls J fitted on to a seat A? formed by the shoulder con- 
necting the middle large portion of the axle A with the outer re- 
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duced end Al, The annulus or bearing ring I is thus interposed 
between two rows of balls H and J, so that the said annulus does 
not come in contact with any of the other parts of the device, as 
the said annulus is thus freely suspended within the hub G of the 
wheel. The shoulders of the seats F2 and A? are arranged dia- 
metrically opposite each other, so that lateral displacement of the 
annulus or the balls is prevented. The wheel revolves on the 
outer row of balls H, and consequently friction is reduced to a 
minimum in this row of balls over that of the second row of balls 
J, as the surfaces on each side of the balls in the annulus I are 
nearly of the same length, while the surfaces for the outer row of 
| balls are not of the same length. Hence when friction is to be 
| overcome in the other row of balls then the annulus I and the 

inner row of balls J, on account of being free to travel, move and 
| hence overcome the friction. In case a ball should break in one 
of the rows of balls there is no danger of injury to the wheel, as 
| the latter still turns on the other row of balls. (Accepted January 


13, 1897). 
| 5760. T. Briggs, Barrow-on-Soar, Leicester. Road 
and other Vehicles, [2 Figs.] March 14, 1896.—This inven- 
tion is an improved arrangement of the springs of road and other 
vehicles. In the figures, A represents the bottom bar of the body 
of a cart or other vehicle, to the under side of which a plate B is 
attached by screw bolts Bl. The said plate has two downwardly 
depending cheeks C, between which is a thickened bedplate D 
having a concavity D1 therein. A roller placed in such concavity 
has one end of the vehicle spring F resting on it and between a 
crossbar Cl which stretches between and connects the two cheeks 
C together, being secured thereto by screws or in any convenient 
manner. The concavity of the bed is preferably formed with a 
series of intersecting ribs or ridges D 2, and the roller E, instead of 
having a plain surface, has a number of circumferential grooves 
E! corresponding to the ribs D 2, the one fitting the other. This 
construction insures the roller moving evenly to and fro in the 
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bedplate, and prevents it getting awry and jamming or becoming 
fixed in any way. The free end F! of the spring is passed between 
the device as shown in Fig. 1, while the opposite end of the spring 
is connected by a shackle or link to the body of the cart. The 
roller E might be axially connected between the side cheeks C, 
but it is considered preferable to place it loosely in the concave 
bed, so that it is free to move to and fro therein as the spring F 
becomes more or less flattened in adjusting itself to varying loads 
or to inequalities of the road. The roller is kept in position by 
the weight of the vehicle “wager it dowawandly against and in 
contact with the spring, the latter resting on the crossbar. Thus 
all strain is removed off the spring bolts in consequence of the 
free end of the spring being able to move easily through the 
device above described. (Accepted January 7, 1897). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE CHICAGO DRAINAGE CANAL. 
(Continued from page 274.) 

Tue Brown Hoisting and Conveying Machine 
Company, of Cleveland, Ohio, have, next to the 
Lidgerwood Company, whose devices were de- 
scribed in the last article, supplied the greatest 


amount of plant for the removal of rock and other | 
f 


excavation on the canal. This firm had the advan- 
tage of a prolonged experience in the construction 
of that particular class of machine well adapted to 
the purpose, though previously they had only been 
used for the transport of coal, ore, &¢c., so that 
certain modifications were necessary to adapt them 
for the canal works. Eleven of these machines 
have been used on the canal, not counting the 
first, to which an unfortunate accident occurred. 


Of these three were employed on Section 10, | 
and the others were used on Sections 11, 12, and} 


13. The general arrangement of the Brown con- 
veyor will be understood by reference to Figs. 86 and 
87, page 302, which are an outline plan and section 


could have been a longer period during which they 
could have been operated.” 

All of the Brown conveyors used on the canal are 
practically similar, as illustrated. They are carried 
on four tracks of standard gauge by four trucks of 
four wheels; the distance apart of the tracks 
between centres is 37 ft. The tower, which is 
mounted on a platform carried by the trucks, is a 
strongly framed structure ; it consists of two pairs 
of columns braced together, as indicated in the 
illustrations. The front pair of columns is 53 ft. 
in height, and the back pair 60 ft. 8 in. ; this dif- 
ference in height corresponds to the necessary 
inclination of the cantilever, which is set at an 
angle of 12 deg. 50 min. Upon the platform, between 
| the columns, is placed the power station, from which 
| all the required manceuvres of the cables, &., are 
operated, and the power required for propelling the 
derrick derived. The total length of the cantilever 
is 355 ft., which allows an overhang of about 150 ft. 
into the canal bed, while the furthest point for 
dumping is nearly 200 ft. from the edge of the canal. 


cylinder engine, is about 150 tons. The buckets 
used are of iron and steel, and contain 75 cubic 
feet water measure. The records of different canti- 
levers for long periods of time, show the actual work- 
ing load to be from 1.5 to 1.7 cubic yards in place 
measurement. The best average by these canti- 
levers was made in September, 1894, when the two 
cantilevers in use on Section 11, carried 627 cubic 
yards per day in a total of 49 days worked.” The 
form of the bucket is shown in Figs. 91 and 92, page 
303, and the details of hoisting gear and carrier are 
given in Figs. 88 to 90. We have no precise infor- 
mation as to the operation of the hauling and dump- 
ing gear contained on the carriage, Fig. 89, but its 
general operation is as follows: The handle of the 
bucket, Fig. 90, before being slung to the hoisting 
rope is locked so that the bucket cannot turn before 
it reaches the trip on the cantilever. The hoisting 
rope passes over sheaves on the carriage, which 
runs along the cantilever path on four flanged 
wheels. As soon as the bucket has been raised 





to the proper height by the hoisting rope, 
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of the machine in position. It consists of a square| The length of travel of the buckets is, however, 


tower free to travel on rails laid parallel with the 
line of work. Supported in the middle of its length 
is a long girder structure, one end of which extends | 
nearly to the further side of the canal, while the 
other stretches back over the spoil bank. On the| 
narrow platform between the girders is a roller path | 


only 353 ft. The height of the lower end of the 
cantilever above the bed of the canal is 53 ft., and 
that of the upper end is 93 ft. above the natural 
surface. The form and dimensions of the spoil 
bank deposited by this machine are indicated on the 
diagram, Fig. 86. The buckets, holding about 


for the cables that control the movements of the | 14 yards, are attached to the end of the hoisting 
buckets that are raised from the canal bed and_/| cable as shown, and raised to the under side of the 
hauled to the opposite end of the cantilever, from! cantilever, when a second and hauling cable trans- 
which they are dumped upon the bank. The first | fers them for the whole length of the cantilever, 
of these machines was put into service at the|or to such a point as may be desired for dump- 


beginning of 1893, but it had a very short career ; | ing. 


during a violent storm in April, 1893, the ponderous | 
derrick had not been properly secured, and under | 
the influence of the wind, it was driven along the | 
short line of rails on which it was mounted, until it | 
reached the end and was overturned in a general 
wreck, which involved the loss of several lives ; 
this accident, however, by no means reflected on | 
the character of the machine, which is referred to 
by one of the engineers upon the works ‘‘as the 


This work is performed in the engine-house 
on the tower, where three different motions are 
used and controlled by three levers. ‘‘One lever 
hoists the bucket from pit to truss ; another trans- 
fers it to the other cable and raises it along the 
truss till striking the trip it automatically dumps 
and then returns to the pit; and a third lever 
moves the whole derrick along the track. Buckets 
can be lowered at any point on the truss, and the 
trip can be placed at any point on the upper arm. 


most desirable rock conveyor that has as yet been | The average speed of cantilever along the track is 
installed, and would doubtless have found wider , about 150 ft. per minute, but as much as 400 ft. 
application if satisfactory arrangements could have | per minute has been made. The total weight of 


THE Brown Conveyor ; CuHtcaGo DRAINAGE CANAL. 


the fall block of the latter strikes a pair of 
swinging notched levers that fall back as_ the 
extended spindle of the fall block presses on them, 
but return and hold it securely. As soon as this 
has been done the hauling rope comes into opera- 
tion, and the bucket is drawn along the cantilever 
path till it encounters the trip that releases the 
fastening between the handle and the bucket, when 
the latter is overbalanced and the contents are dis- 
charged on the spoil bank. When this has been 
done the various parts return automatically to 
their normal position, and the carriage runs back 
to its loading point at the lower end of the 
cantilever. The usual practice appears to require 
nine buckets for each machine, and five labourers 
in the canal bed to each bucket. Experience 
showed that the Brown conveyor proved the 
cheapest means of dealing with the blasted rock ; 
for although there is a slight difference in favour 
of the Lidgerwood system so-far as the actual 
conveying is concerned, the cost of pit labour 
is less with the Brown conveyors ; the difference 
is, however, so small that it may be claimed 
that both these methods showed an equal degree 
of economy. We borrow from the Engineering 


News the following figures giving the actual results 





been made with the makers as to price, or if there truss, tower, 120 horse-power and 10} in. by 12 in. 
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obtained, and furnished by the contractors on diffe- 
rent sections. The first Table contains the average 
duty per 10-hour shift for one cantilever working 
through one month ; it is stated to be a fair average 
of work, and shows that the duty was 520.4 cubic 
yards per day, and 10.4 yards per pit labourer. 
Number of shiftsin month _... < 25 
Total cubic yards excavated... sss 13,014 
Number of skips worked on each face 9 
5 labourers worked on each 
face see oe eae see ~ 48 
Number of foremen worked on each 


ace ee aa ae = ae 2 
Wages of labourers, per hour ... cents. 5 
is foreman, perhour ... _,, ) 
ee crane engineers, per month 
dols. 7) 
Wages of crane firemen, per month ,, 60 
Tons of coal burned, per shift ... or. 2 to 23 
Cost of coal, per ton on siding... dols. 1.75 
Average skip load, cubic yards in place 1.6 


The next Table shows the amount of rock handled, 
the number of employés, and wages paid for canti- 
lever cranes worked on sections 11, 12, and 13 in 
October, 1894. 

Sec. Sec. Sec. 


Cubic yards excavated percrane 11. 12. 13. 
per shift... ace ae ... 544.4 488.8 541.8 
Number of skips worked onface 9 9 9 


_ 


Average skipload... cub. yds. 1.72 1.57 1.74 


Number of labourers and fore- 


men on face... oe ce: ae 45 46 
Cubic yards excavated per man 
per shift ... 12.66 10.86 11.77 


Pay of labourers, cents per hour = 15 15 15 
foremen pershift  dols. ¢ 
of crane engineer and 


~ 
= 
» 
= 
i 
~ 
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bh 


fireman ... bop .. Gols. 2.25 2.25 2.25 

Pay of oiler forcrane... ,, 1.75 1.75 1.75 

,,  towermanoroperator ,, 2.75 2.75 2.75 

Tons of coal burned per shift ... 1.63 1.54 1.56 

Cost of coal per ton .. dols. 1.73 1.73 1.73 

Total hours’ delay, all cranes 126 189 170 
© 


te 
bo | 
Nn 


Numberof10-hourshiftsin month 


Other official statements of a month’s duty of 
a conveyor upon three sections are much higher 
than those previously given, and may probably 
be regarded as exceptional performances, espe- 
cially when it is borne in mind that a consider- 
able percentage of lost time is unavoidable from 
various causes, besides that due to any defect in 
the working of the installation. During one 
month, which is not reported as being excep- 
tional, the total delay amounted to 295 hours on 
eight conveyors; of this 93 hours were due to 
delays on the part of the men, and 292 hours to 
the contractors. It should be mentioned that the 
cost of 3.58 cents per cubic yard given as the cost 
of working the Brown conveyor, includes all the 
wages, coal, stores, and repairs connected with the 
running and maintenance of the machine. 

(To be continued.) 


THE WORK OF THE REICHSANSTALT. 
(Coneluded from page 267.) 

Deprez-D’ Arsonval Galvanometers were frequently 
mentioned during the discussion on the protec- 
tion of physical institutes against electrical dis- 
turbances, and it seems to be the general con- 
sensus of opinion that these, in many respects, 
splendid instruments, crawl when used with small 
resistance, and are insufliciently damped, if high 
resistances are in circuit. Their sensitiveness can 
be increased to aimost any degree, but the time 
they require before equilibrium is attained grows 
likewise. Wachsmuth experimented with three 
instruments of 135, 210, and 525 ohms resistance, 
increasing this resistance, until the ultimate deflec- 
tion was reached in 20 seconds ; for this purpose 
there were needed in the three cases 0, 200, 3400 
additional ohms. It would, therefore, appear 
that these galvanometers have a very limited range 
of applicability. 

Magnetic Tests of Iron and Steel (Ebeling and E. 
Schmidt)* have been carried on for some time with 
but little success. Last year experiments were 
made with different irons and steels with the aid of 
Du Bois magnetic balances (first standardised), 
magnetometers and iron yoke apparatus, massive 
blocks of cast-iron with a rectangular opening to 
take the coil, through the hollow core of which the 
test-bar was pushed. The materials were examined 
in the shape of ellipsoids, of closed rings, 14 centi- 
metres in diameter, 2 centimetres thick, and of 





* Zeitschrift fiir Instrumentenkunde, 1896, pages 77 
and 87, 








round bars, 10 or 15 centimetres long and 1 centi- 
metre in diameter. All were put through 
complete cycles to settle the ratio of B:H. 
Absolute measurements were based on the lines of 
shear, as derived from the balance tests; but it 
was found that for this purpose the bars should all 
have the same section. The other results were not 
more than fairly concordant, and often differed so 


|much that this year’s work has concerned itself 


chiefly with the homogeneity of each material. 
The experiments were made with a yoke apparatus, 
the inner hollow being of dimensions 10 by 6 by 6 
centimetres. A great number of bars of wrought 
iron, rolled iron, steel, cast iron and steel, tempered 
or annealed, were examined, and very little homo- 
geneity was found. The annealing was effected in 
the works of the Royal porcelain manufacture. One 
piece of cast steel proved homogeneous; all the other 
test-pieces were faulty. Cast materials are less 
heterogeneous than others ; annealing, if very care- 
fully conducted, is profitable, but a faulty piece of 
wrought iron cannot magnetically be improved by 
these means. One very interesting observation was 
made. Fair, uniform electric conductance goes 
together with fair magnetic uniformity ; but the 
inverse does not apply. The conductance was 
examined by applying knife-edges of brass under 
pressure of 1 1b. to different points of the bars. 
We need not say that the tests were varied in 
many ways; the greatest deviation in conductance 
amounted to 15 per cent. 

Electric Railways and Physical Institutes.-—This 
question has indirectly occupied the attention of 
the Reichsanstalt to a considerable degree, and 
although—apart from Lindeck’s researches, pre- 
sently to be mentioned, and minor tests—they have 
not made any experiments on these disturbances of 
their own, their deputies have attended the various 
trials. The problems have several times come 
before the Elektrotechnische Verein during 1895 
and 1896, and the discussions of the respective 
papers are most interesting. Professor Ulbricht 
very ably opened the discussion* by referring to 
the tests conducted at Breslau, Charlottenburg, 
Chemnitz, Dresden, Halle, Hamburg, Hanover, 
Konigsberg, &c. We have to distinguish between 
the direct disturbances, in which the rail, as return 
conductor, corresponds to a wire carrying a current, 
and the leakage earth currents. The former, as 
a rule not much felt at distances of more than 100 
metres, may produce deflections in instruments 
amounting to two, three, and even six minutes, and 
are, of course, most marked when the line partly 
encircles a building, and when the electric car is 
near that building. The latter indirect effect is 
much weaker—perhaps a tenth of the former ; but 
it increases with the distance of the moving car, 
that is, with the length of rail and earth in cir- 
cuit, and it extends over far greater distances. 
The current rushes, produced by starting cars and 
making counter-connections for brake purposes, 
are most unpleasantly felt. The strength of 
the leakage current depends on the ratio 
earth resistance to rail resistance. We may lower 
the latter, but only at considerable expense, 
or raise the former by imbedding the rails 
in dry, badly conducting materials, for instance, in 
asphalte-beton, which would keep off the under- 
ground water. On the other hand, Ulbricht pointed 
out that ordinary carriages and iron tank carts 
transported through the streets had influenced his 
magnetic instruments quite as badly as the electric 
railway. In any case, no exact measurements were 
possible in an institute which an electric tram line 
approaches within 200 yards. The answers to in- 
quiries addressed by the Verein to various institutes 
and electric tram companies left no doubt that the 
trouble has made itself felt everwhere. Dr. Michalke 
drew attention to a third disturbing influence, the 
leakage occurring between two lines worked at dif- 
ferent voltage. Dr. Strecker’s remarks deserve 
particular attention. In order to detect any faults 
in cables at the earliest possible moment, and for 
other reasons, the telegraph cables are tested once 
every week in most large towns. These tests, 
which require the greatest care, have revealed that 
there areneutral zones between areas of disturbances, 
and that the magnetometer needle remains for some 
time deflected after all traffic on electric trams has 
stopped, probably because the rails become magne- 
tised and retain their magnetism for some hours. 

Professor Kohlrausch, the president of the 


* Elektrotechnische Zeitschrift, 1895, pages 417-433, 
443-447. 





Reichsanstalt, was strongly interested in these 
debates, as the Reichsanstalt was threatened with 
an electric tram-line in its neighbourhood. Like 
Dorn and Voller, who had regretted that the 
electric tram now took away the only possible 
hours for accurate measurements, between 7 P.M. 
and midnight, when the heavy traffic had ceased, 
he insisted that the disturbing influences would 
make themselves felt at far greater distances than 
Ulbricht had thought, and that the protection of 
galvanometers and apparatus by rings or cages 
could not be sufficiently relied upon. The inte- 
rests of the electric railways were, on this occa- 
sion, advocated by Wilhelm von Siemens, who 
spoke pro domo ,; von Hefner-Alteneck, who briefly, 
but forcibly, argued that science would have to per- 
fect our instruments, and would be able to do so; 
and Slaby, who went further, to the evident satis- 
faction of the large meeting. The nearness.to the 
Reichsanstalt of various works, he objected, hardly 
permitted of exact magnetometric research at the 
Reichsanstalt, and if science could not manage 
youthful electricity, what were we to do in the days 
of electric manhood, of whose quick approach he was 
perfectly convinced ? 

Those who propose to transform Kew Observa- 
tory into a national research laboratory will not 
forget to secure proper isolation of the buildings. 
Apart from general improvements, including the— 
in this respect, very doubtful advisability of work- 
ing trams by alternating currents—three suggestions 
were made especially for the protection of scientific 
institutes. Kapp would catch the earth currents 
by surrounding the building with wells filled with 
coke, place iron masts in the wells, and connect 
these masts to a compensating ring. How he 
would prevent gas and water pipes from introduc- 
ing the leakage currents, he did not explain. 
In another paper Kapp* has expressed the opinion 
that Ulbricht’s insulation of the rails would be 
dangerous to men and horses, and has advocated 
return feeders. Frélicht preferred to arrange 
large earth plates round the building and connect 
these in wire cage fashion above the building. His 
second proposal, similar to one by Corsepiust, 
would form a protecting cage in connection with 
several points of the rails. In a modified shape this 
plan has successfully been tested near Dresden. 
The central power station is not connected with the 
cage; but loops are started from two suitable pairs 
of points, and the building itself, or, preferably, the 
instruments, are surrounded by coils inserted in 
these loop circuits. It appears simplest to place 
the coils over open frames inclosing the instru- 
ments. The diminution of the disturbance cur- 
rents amounted to 75 and 80, and even 98 per cent. 

Lindeck§ experimented on the suitability of the 
beton bed, on which the rails of Continental elec- 
tric trams are generally placed, whilst the American 
practice prefers longitudinal or transverse, impreg- 
nated sleepers. He had blocks of cement, or of 
cement mixed with 3, 5, and 7 parts of sand or 
gravel made by a skilled mason, and electrodes im- 
bedded. These experiments showed that dry pure 
cement is a poorer insulator than cement with gravel, 
and that the resistance increases with the percentage 
of gravel (the extreme resistance ratios were 1 : 10 
about). Placed in water, the resistance of the cement 
sank in one day to one-third, that of the betons in 
a few hours to one-tenth and less; the moisture 
is retained a long time, and in this respect a top 
layer of asphalte cannot be recommended, since it 
would prevent drying. Ulbricht’s so-called asphalte 
beton, on the contrary, consisting of 50 per cent. 
of broken stone, 20 of gravel, free from loam and 
sand, 12 of asphalte mastix, 8 of tar pitch, 10 of 
coal tar, is an excellent insulator, and practically 
impermeable to moisture. This material can be_ 
applied in thin layers, which would not cause much 
additional expense. We are not aware that 
Frélich’s protective system has been adopted by 
any institute. As regards the Charlottenburg 
electric tram, we are informed that a mixed plant 
is being put down, accumulators to propel the cars 
in the neighbourhood of the Reichsantalt. 

Optics. Platinum Unit of Light (Lummer 
and Kurlbaum).—The principle of this new unit, 
proposed by Lummer and Kurlbaum, which has 
for several years occupied the Reichsanstalt, has 
not been explained in the reports, the reader being 





* Elektrotechnische Zeitschrift, 1896, page 43. 

+ Ibid., 1895, pages 421, 745; 1896, pages 40 and 115, 
t Ibid., 1896, page 302. 

§ Ibid., 1896, page 180, 
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‘ brought before the Berlin 
— eS nua caets tink the aihieapie of 
poe ra Violle’s unit had not been brought to 
pa ences rh but been discontinued for the time. 
Our readers will remember from our summary 
of the proceedings of the Electrical Congress at 
Geneva, tthat it proved impossible to obtain uniform 
results "though no official declaration has been made 
to this effect. Hundreds of fusion tests were also 
made with Siemens sheets of rolled platinum, 
which, however, often gave way before the radia- 
ting surface had reached the temperature of fusion. 
It was to be supposed that a glowing surface of 
sheet platinum, perfectly pure, would produce a 
constant radiation, as long as the same temperature 
was maintained. The new unit is defined as the 
quantity of light radiated by one square centimetre 
of glowing platinum at a temperature further 
to be fixed ; the temperature of the platinum to be 
determined by the ratio of two radiations, the one 
being the total radiation, the other the partial radia- 
tion through an absorbing medium, this ratio, for in- 
stance, to be10:1. Bothradiations areto be measured 
by the heat received by a bolometer. This pro- 
posal has been carried out during the year 1895 by 
taking sheets of platinum with diaphragms 2 centi- 
metres in diameter. The absorbing medium, a 
layer of water 2 centimetres in thickness, is held 
between two quartz plates together 2.5 (or re- 
cently 2) centimetres in thickness. The bolometer, 
coated on both surfaces of 4 square centimetres 
each, is placed 55, or now 50, centimetres from the 
diaphragm. The current is varied until the ratio 
of the two radiations has become 10:1; the corre- 
sponding temperature of the platinum is considered 
the normal temperature. 

Although it is easy to produce a spongy film, 
e.g., platinum and copper, when copper is dipped 
into platinum chloride, difficulty was experienced 
in obtaining an absolutely black film on platinum 
until the following solution was used : one part of 
platinum chloride in 3.0 water, and for each 4000 
parts of water one part of lead acetate. Currents 
of 4 volts and 0.25 ampere are employed, the bolo- 
meter being blackened on both sides at the same 
time. The bolometers are formed of narrow strips 
placed by the side of one another, with narrower 
intervals intervening ; a second equal group of strips 
is placed behind this, covering the intervals. With 
this arrangement the exact surface of a sensitive 
bolometer could be determined, whilst broad strips 
would cause difficulties, and the determination of the 
other quantities which enter into the problem, cur- 
rent intensity, resistance, distance of the bolometer, 
can easily be effected. The arrangement is not 
simple, but several apparatus have been constructed 
which agree within 1 per cent. with one another. 

The Spectrum of the Platinum Unit.—The energy 
distribution in the spectrum’ of this platinum 
unit has been investigated after the method of 
Konig and Rubens, the latter guiding the work. 
The platinum light was not bolometered directly, 
but the light of a zirconia burner was analysed by 
means of the bolometer, and the zirconia and the 
platinum radiations were compared with the aid of 
a spectro-photometer of Lummer-Brodhun. So 
far the energy curves have been determined for six 
different degrees of incandescence. 

Determinations of the Radiation in Absolute 
Measure.—The method which Kurlbaum has been 
applying or proposing since 1891 has also sug- 
gested itself to Angstrém.{ The temperature of 
a thin blackened foil of platinum is raised by 
radiated heat ; the same increase of temperature is 
produced by the electric current. The absolute 
radiation can then be expressed by W J? ©, in 
which W is the resistance of the platinum, J 
the current, and C the thermo-electric constant. 
Angstrém determined the temperature of his 
platinum foil with the aid of a platinum couple, 
whilst Kurlbaum uses a narrow, thin bolometer 
strip, and derives the temperature from the 
increase in the electric resistance. Such tests have 
been made between 0 and 100 deg. Cent. It is 
planned to make the bolometer not one branch of 
the bridge, but to form all the four branches of the 
bridge of bolometers, and to divide one of the 
branches in four equal parts. 

—, tation of Absolutely Black Bodies (Lummer, 
ien).—According to Stefan, 1879, the heat 
radiated by a substance varies as the fourth power 

* Sitzungsberichte Kon. ; 9 

+ Vide ENGINEERING, ot tek, peoe meee ici ene 

+ Acta Reg. Soc, Upsal, June, 1893; also Wied. Ann. 
vol. 51, page 591, . 











of the absolute temperature. Boltzmann has 
theoretically deduced this law for absolutely black 
substances, whilst H. F. Weber regards the radia- 
tion as a function of both temperature and wave- 
length. The Reichsanstalt* endeavours to work out 
the experimental basis of such phenomena, thus in 
a certain sense to complete these optical researches. 
The idea is to obtain a hollow body, black inside 
and of uniform temperature throughout, and to 
measure the radiation passing out through a small 
aperture. The radiation from the interior of such 
a hollow, surrounded by walls of equal tempera- 
ture, and in which there ought to be thermal 
equilibrium, should depend entirely upon its tem- 
perature. The rays issuing from the aperture pass 
through a water-jacketed diaphragm on to a bolo- 
meter. For moderate temperatures a steam or 
vapour jacketed boiler is employed ; for tempera- 
tures up to 600 deg. Cent., a hollow copper ball, sur- 
rounded by melting saltpetre ; for higher tempera- 
tures, porcelain balls heated in gas stoves. If these 
experiments lead to definite results, it will be pos- 
sible to reduce light radiation to heat radiation, a 
question which has more than scientific interest. 
We have only to think of the incandescence gas light. 
Do the mantles radiate simply by virtue of the gas 
flame, or have they a luminescence of their own ? 

Photometry (Brodhun, Liebenthal, Schénrock).— 
The testing department has hardly been able to 
satisfy all demands for trials of incandescence gas 
lighting apparatus. For some time 30 such burners 
were simultaneously under duration tests of up to 
800 hours. Minor points, such as the adjustment of 
the little bye-path, the shape of the mantle, &c., 
are undoubtedly of importance. The new shapes 
of burners did not commend themselves to the ex- 
perimenters. It resulted, on the other hand, that 
several new rivals—20 firms presented apparatus— 
were well able to enter into competition. In general 
it may be said that those mantles which at first 
excel will not prove the best in the longrun. The 
lowest gas consumption observed was 1.1 litre per 
hour per Hefner unit ; but after 100 hours the con- 
sumption had risen to 1.6 litres. 

Other work concerned 12 spirit incandescence 
lamps (hardly known in England, we believe, and 
characterised as being still in the experimental 
stage), 35 Hefner lamps, 232 electric glow lamps, 
one are light carbon, 110 incandescence gas light 
apparatus, one carburation apparatus, three tests 
of petroleum for various burners, four petroleum 
lamps, 51 petroleum testing apparatus, 47 viscosity 
meters, four reflectors, and three photometers ; the 
latter required also spectro-photometric work. 

The Contrast Polarimeter (Lummer) is an out- 
come of Lippich’s half-shade polarimeter. The 
instrument does not aim at establishing equal 
brightness for two fields, but at making two fields 
constrast to the same degree with the uniform 
background, so that on turning the analyser, the 
one field gains as muchas the other loses in bright- 
ness. Four fields are required for this purpose. 
If we imagine an arrangement as in Fig. 1, the 


Fig.1. a 









































fields 1 and 3 being polarised in the planes ac, 
bd, and the fields 2 and 4 in the planes ad, be, 
then for a certain position of the analyser, e.g., 





ag, bh, these lines being the bisectors of the 
angles, all four fields will appear equally bright. 
If now the analyser were turned, 1 would always 
remain equal to 3, and 2 to 4, and we should 
simply have two pairs of fields (Fig. 2). If, how- 
ever, the turning of the analyser shifts ac as much 
to the left as be to the right, so that these lines 
assume the dotted directions of Fig. 1, then 2 and 
3 will be of uniform brightness, whilst 1 and 4 will 
stand out in contrast (Fig. 3). When the analyser 
is turned now, the contrast between 3 and 4 
will increase, and that between 1 and 2 will 
diminish (Fig. 4). Lippich had only three fields ; 
each of the combinations 1, 2, 3 and 2, 3, 4 would 
represent his system. In Lippich’s arrange- 
ment, the deviation of the planes of polarisa- 
tion from parallelism ma,, ai zero, be only such 
that the difference in shade is too slight to be- 
come discernible, as indicated by the dotted 
lines of Fig. 5. Turning them to the right, 
the difference in intensity between 3 and 4 will 
really vanish, whilst that between 2 and 3 will 
increase. Lippich says that there are differences, 
but they remain for some time below the threshold 
of observation, and he speaks hence of the threshold 
contrast principle. His arrangement had its advan- 
tages, but this new four-field contrast principle 
appears still superior. 

Saccharimeters.—The sugar tests were made with 
a Lippich apparatus, or with a saccharimeter, also 
with triple field, supplied by Franz Schmidt and 
Haensch. In the latter case the observations were 
conducted at different illuminations, furnished by 
a triplex gas lamp, a petroleum lamp, and a Wels- 
bach lamp. For the coefficient of dilatation of the 
pure saccharose employed, the following formula is 
given: a .107 = 2911 + 36.8(p — 23.7) + 65.6 
(¢ — 20) — 1.92 (p — 23.7) (¢ — 20), in which p 
indicates the number of grammes of sugar (up to 30) 
dissolved in 100 grammes of water, and ¢ the tem- 
perature, the limits being 11 and 26 deg. Cent. 

Chemistry. Carbides in Steel.—The steel was 
either commercial or prepared by fusing electro- 
lytic iron with carbon in a nitrogen atmosphere in 
crucibles of the porcelain manufacture. The isola- 
tion of the carbides was then effected by dissolving 
in dilute sulphuric or hydrochloric acids ; to make 
the steel the anode in zinc sulphate proved as inad- 
visable as the application of chromo-sulphuric acid. 
It results that melting iron will not absorb more 
than 5 per cent. of carbon ; from the unsaturated 
cast steel, there separates on cooling, a carbide which 
occurs also in wrought steel, and which is a definite 
compound Fe,C containing 6.5 or 6.7 per cent. of 
carbon (Karsten had found 6.7) ; this carbide forms 
iron-grey magnetic scales, insoluble in water and 
cold dilute acids, easily attacked by warm acids, 
and easily oxidised. The gas evolved from tool 
steel carbide contains more than 90 per cent. of 
hydrogen and several condensible hydrocarbons. 
Hard steel does not contain the carbide, which is 
probably decomposed by the iron at high tempera- 
ture. 

Pure Zinc.—Mylius and Fromm* had found that 
iron, lead, and cadmium formed the chief impurities 
of zinc, that zine sulphate could easily be purified, 
but that the electrolytic zinc from such solutions, 
which should be kept neutral or basic with ammonia, 
or, better, with zinc oxide, contained platinum (1 milli- 
gramme in 80grammes from the anode), and was very 
soluble in sulphuric acid under energetic genera- 
tion of hydrogen, contrary to what is usually stated. 
The spongy character of electrolytic zinc was due 
to oxygen. By repeated electrolysis and final dis- 
tillation of zinc, they obtained a metal of 99.99 per 
cent. Since then, however, R. Lorenz has found 
that the electrolysis of fused zinc chloride with 
carbon electrodes offers a more convenient way of 
preparing pure zinc. R. Funkt has studied the 
non-metallic impurities of zinc, principally sulphur 
and carbon. e first may be determined by pass- 
ing the gas evolved from hydrochloric acid and 
zine through a long Pettenkofer tube containing 
2 per cent. of zinc sulphate and 4 per cent. of am- 
monia, and then adding a little para-amido dimethyl- 
aniline and a drop of iron chloride. The blue 
colour will indicate the presence of 1 part of sul- 
phur in 10’ parts of zinc. The carbon percentage, 
as resulting from oxidation with copper oxide, can 
be ascertained to within 0.001 per cent. Both im- 
purities can be got rid of by filtering the fused 
metal. The smell of the hydrogen evolved from 





* Zeitschrift fiir Anorganische Chemie, vol. 9, page 144, 





* Wied, Ann., vol. 56, page 451, 





+ Ibid., vol, 12, page 49, 
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fairly pure zinc is chiefly due to sulphuretted hy- 
drogen. 

Cast Zine Anodes are not uniformly attacked, but, 
as a rule, a surface layer of 0.1 or 0.2 millimetre 
thickness remains intact. This is due to grease, 
and careful washing with alcohol will remove this 
trouble. But rolled sheet zinc also acquires a pas- 

















sive surface ; this problem is now being investi- 
gated. 

Cadmium is, like zinc, mostly very pure, con- 
taining traces of lead, iron, and zinc. It may be 
refined electrolytically. A simple experiment 
suftices to ascertain whether any zinc be present. 
The fused, slightly overheated metal, is touched 
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with a glass rod, which at once ought to appear 
coloured ; 0.01 per cent. of zine will prevent this 
coloration. 

Mechanical Testing (Leman, Blaschke, Gépel). 
—The mechanical testing department does not 
appear to have accomplished very much, probably 
because building is still going on, Mention is made 
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of rules, scales, micrometers, spindles, tools, also 
34 tuning-forks, and 20 steel tubes for ane | 
mical pendulums. Of 61 screw threads presented, | 
18 were certified ; this number is small, because 
the Verein Deutscher Ingenieure had resolved for 
the present to abstain from attempting to introduce 
the metric gauge. 

Gyrometers.—The investigations by Gépel* of the 
reliability of gyrometers concerns chiefly the in- 
struments of the lateO. Braun. The practical 
introduction of gyrometers, we think, is due 
to E. Brown. Braun’s instruments consist of 
a parabolical cup filled with glycerine ; they were 


yf 





gauged wi was : : : 
: nll help of writing tuning-forks. ‘In his tests, Gépel placed several instruments 
citschrift fiir Instrumentenkunde, 1896, page 33. |in one case and compared their indications 
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with the naked eye, with those of a normal instru- 
ment, previously gauged with the aid of a spindle 
spinning between pivots, and turning, by means of 
a worm, a wheel with 100 teeth, which electrically 
marked the revolutions as points, and the seconds 
in a parallel line. The gyrometer was placed on a 
little electric motor, regulated by an Edison phono- 
graph motor, throwing in resistance. Gdépel ex- 
amines the sources of error affecting practical in- 
struments, temperature changes, and deviation of 
the axis from the vertical ; an inclination of 4 deg. 
would make the speed reading too low by 1.8 per 
cent. Another type of Braun’s gyrometers, which 
are inclined by 5 deg. to the horizontal in order 
to get larger divisions, has not been tested yet. 
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The further object of this investigation was to 
determine the Want of Uniformity in Rotating 
Machinery. For speeds between 150 and 400 re- 
volutions this defect can be traced by means of 
gyrometers, provided the crank receives one im- 
pulse only during each revolution. Under other 
circumstances the gyrometer fails, and a further 
consideration has convinced the experimenters that 
this want of uniformity does not admit of any prac- 
tical definition. For we have to distinguish be- 
tween theoretical irregularity, for the definition of 
which we have to assume the speed simply as a 
periodic time function, and the actual irregular 
vacillations, caused by the constant elastic deforma- 
tions which shaft and flywheel undergo. It is 
evident, says Gopel, that the shaft must, under the 
immediate torsional strain produced by the varying 
efforts exerted upon it, show greater irregularity in 
the speed than the comparatively rigid and idle 
rim of the flywheel, which is connected by elastic 
spokes with the shaft. We can, by increasing the 
mass of the flywheel rim, diminish its want of 
uniformity in speed, this irregularity representing 
approximately what was defined as theoretical 
irregularity. As regards the driving shaft, we can 
only make it revolve more uniformly by increasing 
the number of impulses per revolution, and this to 
a limited extent. 





GLASGOW SUBWAY AND CABLE 
TRACTION. 
(Concluded from page 234.) 

Havine fully illustrated and described the cable 
pear, we turn now to the rolling stock and arrange- 
ments for traftic. The cars are fully illustrated on 
pages 306 and 307, the brake and gripper gear being 
clearly shown. They were constructed by the 
Oldbury Railway Carriage and Wagon Company, 
Limited, Oldbury, near Birmingham. Mr. Morton, 
in his specification, set forth the duty as follows : 


The cars are intended to meet the requirements of 
modern city traffic, and to give rapid and continuous 
service during 18 to 19 hours per day. The route will be 
over two independent ‘‘ circle” lines of railway, each 64 
miles long, ee without switches or crossings. The maxi- 
mum gradients are 1 in 18, with a very short length of 1 
im 164. The minimum curves have 9 chains radius, but 
in order to provide against any trifling irregularities on, 
the road, the cars should have all truck or bogie clearances 
arranged to take easily a curve of 400 ft. radius. The 
speed of the cables will be about 15 miles an hour, and 
the cars, though light, must yet have their underframes 
and running gear carefully designed and built to with- 
stand the continued stresses due to quick starting and 
stopping, 15 times on each journey of 64 miles. The 
gauge of rails is 4 ft. 


The leading dimensions are as follows : 


t. in. 

Length over platforms and bumpers... 40 9 

ie vestibules _... ee << ae 2 

mm car body a : a: ae a 

Width over car body ie 2 - 7 6 

a vestibules a ‘ a 6 8 

underframe ... ve ie 6 8 

Centre to centre of pivots of trucks ... 22. 6 

Wheel base of trucks bag vs we 5 0 

Gauge of rails as a58 a 5a 4 0 

Diameter of wheels ... oe Be = 2 3 
Height of station platforms above rails, 
and height of car floor with average 

load ... is ie na mi ape 22 

Width of passage between seats ... ~~ 3 74 

Clear width o/ all doorways ; 2 8 


Nominal seating capacity, longitudinal 
seats on each side of car, 21 on each 
side ... at = = Se — 42 
Weight of car (equipped, but empty) 8 tons5 ewt. to 
8 tons 10 ewt. 
The underframing is of steel, of a tensile strength 
of 28 to 32 tons per square inch, with an elonga- 
tion of 25 per cent. in 10 in. ; the arrangement, 
as shown on Fig. 195, is such as to give the 
greatest amount of ‘ree space below the car floor, 
and between the framing and the trucks. The 
framing is deeply trussed, as shown, to prevent 
sagging, and the truss saddles are very light steel 
castings. The pivot plate and side rubbing plates 


‘are also of cast steel to reduce weight. The head- 


stocks are fitted with ‘‘ bumpers” of English oak, 
faced with steel plate. The trucks or ‘‘ bogies” 
are of wrought steel, with plate frames and channel 
crossbars. The car body and underframing is car- 
ried on two wrought steel bolsters, each bolster 
end being supported on a group of three helical 
steel springs. The lower ends of the springs are 
carried by stirrup plates hung by bolts to the 
crossbars of the truck. The springs are arranged 
on Timmis’s system. The bushes of the axle-boxes 





are of heavy gun-metal, fitted with end thrust 
collars of gun-metal and dust shields. The bushes 
are lined with magnolia mietal on two cars for 
trial. Lubrication is applied from a reservoir 
below, as in all recent practice. The axles are of 
hammered steel. The diameter of the axles in 
the bearings is 3 in. ; in wheel seats, 3$in.; in 
body, 3? in.—all changes in diameter being made 
by flat curves. 

The wheels are of Mansell’s type, with teak 
centres and Bessemer steel tyres. No bolt 
heads or nuts project beyond the flange of wheel 
towards the inside. The distance from flange to 
flange is 3 ft. 9$in. The wheels are, of course, forced 
on by hydraulic pressure. The forward half of 
the forward truck is strengthened by bars, so that 
the pull of the grip shall be properly transferred to 
the crossbars of the truck ; machined bearing pieces 
are fitted to the front rail and forward crossbar of 
the truck, so that any grip may be rapidly secured 
to the forward truck of any car by means of turned 
and fitted bolts. Interchangeability is arranged for 
in these, and in all other important, parts of cars, 
running gear, or fittings, which are subject to wear 
and tear, or to renewals. 

The cable gripper, or ‘‘ grip,” as it is termed in 
America, transmits power from the cable to the 
cars to be hauled ; it also connects all cars which 
are on the same cable, and through the power 
station, all cars which are operated by cables from 
the same station ; work done by cars on descend- 
ing grades, instead of being wasted in wearing 
brakes, wheels, and rails, is usefully employed in 
assisting cars on rising grades, and a very perfect 
system of compensation is brought into play, the 
advantage increasing with the frequency and steep- 
ness of the grades, and with the number of cars on 
the road. 

While capable of holding on firmly to the cable 
while the car is on the steepest grades, the grip 
must also be able to let go instantly, to take hold 
gradually, and to allow the car to travel at any speed 
lower than that of the cable, so that the car may at 
all times be under perfect control. The grip, in 
fact, must be a friction clutch of the best kind ; 
in principle it is usually a powerful vice, but 
the details differ on almost every cable road, and 
depend on the system of track construction, the 
curvature, class of sheaves employed, clearance 
available, and other features of the road. In the 
present case the leading features are a large aggre- 
gate of easy curvature, the presence of reverse 
curves, and very little clearance in every direction. 
On a street cable railway the slot rail divides the 
grip and track equipment into two parts, the 
cable, track sheaves, and jaws of the grip being 
below in the conduit ; the jaws are connected to 
the upper working parts of the grip by the shanks 
or thin plates which pass through the slot. On 
the subway, when not in the grip the cable runs 
at a level 2 in. above the rails ; the sheaves project 
considerably above the sleepers, No. 3 type for 
sharp curves being entirely above the rails ; added 
to this, the car floor is of necessity low, only 
2 ft. 2 in. above the top of the rails, owing to the 
limiting dimensions of the tunnels. In view of 
these peculiarities, the difficulty of arranging a satis- 
factory grip below the car floor will be apparent. 

The introduction of ‘‘dummy” or motor cars, 
designed chiefly to carry the grip, would have sim- 
plified matters ; but such cars add to dead weight 
and to working expenses, and are to be avoided if 
possible. The grip is therefore placed closely under 
the leading axle of the leading bogie of the car, 
and firmly fixed to the bogie frame as indicated in 
the engravings, Figs. 211 to 217, of the car. In 
this position the grip is well placed for traction 
on curves, the cable assists in guiding the leading 
bogie on entering the curves, the grip runs practi- 
cally true or parallel with the rails at all times, 
and as the curves are of large radius, longer 
gripping jaws or dies are permissible than on 
street railways. From a first inspection it might 
be inferred that the details are rather compli- 
cated, but this is due chiefly to the fact that the 
parts are crowded into a small vertical space, 
that the levers which bring pressure on to the 
jaws are duplicated chiefly because of the un- 
usual length of these jaws, compared with depth 
available, and that a trip gear is provided for sud- 
denly discharging the cable from the grip. The 
bottom jaw C is firmly secured to the main frame 
A, and is thus enabled to thread its way securely 
over and between the sheaves on the track with 
very small clearance. The top jaw Bis the movable 





one, sliding vertically between the machined cheeks 
of the main frame A. This frame, the lower jaw, 
and the principal levers, are of cast steel ; the top 
and bottom dies D, D! are of soft bar steel, and 
being subject to rapid wear are easily renewable. 

The top jaw is forced down by the levers H, H; 
a pull rod passes backward below the car floor, from 
the coupling jaw W to a point close behind the 
bogie pivot. From this point communication is 
made with the grip handwheel which is placed in 
the corner of the front vestibule, out of the way of 
passengers. The total purchase from the rim of the 
handwheel to the points of application of pressure 
to the top jaw is about 64 to 1, a small pair of 
gear wheels being introduced at the bottom of the 
handwheel spindle. On this spindle also is fixed 
a wrought-iron ratchet-wheel with pawl operated 
by the gripman’s foot, to hold all fast. The pull 
rod is frst taken back from the jaw W to the 
point behind the bogie pivot already referred to, in 
order to eliminate the varying stresses which would 
otherwise be set up in the connections when the 
bogie is slewing on curves, and which but for this 
provision would lead to fractures. The communica- 
tion to the hand grip-wheel spindle is by means 
of the gear wheels above named, driving a small 
pitch chain wheel with chains and rods coupled to 
one end of a lever fixed to underframe of car, the 
other end of this lever being coupled to the main 
pull rod. The chains and rods are put into tension 
by a turnbuckle or tightening screw, so that the 
main pull rod is easily controlled in either direction. 
The arrangement is shown to small scale on the 
plan and elevation of the car, Figs. 195 and 196. 

For ordinary working purposes the levers H, H 
are practically common L levers with long and 
short arms, the links E, E connecting the latter 
to the movable top jaw. Inspection of the en- 
gravings will, however, show that the short arms 
of the L levers are really separate castings called 
tumblers F, F, pivoted but loose on the main ful- 
crums, their connection with the long arms H, H 
being made positive by means of the pawls G, G, 
which in turn are pivoted on to lugs on the 
upper part of H, H. During all ordinary mani- 
pulation of the grip, as in stopping or starting at 
and from stations, the pawls G, G never leave the 
tumblers F, F, the levers H, H working as 
common L levers, as already stated. The double 
system, including the links and levers which ope- 
rate the pawls themselves, works as a parallel 
motion throughout the range of the levers H, H 
without disturbing the engagement of the pawls G, 
G with the tumblers F, F. The pawls G, G pro- 
vide a means of instantaneously releasing the top 
jaw, and that even while the grip wheel in the 
vestibule is turned hard down, this release being 
effected either automatically or by a lever in the 
vestibule, close to the gripman’s hand below the 
grip wheel (see elevation of car, Fig. 195). This 
method of release is, however, only to be used in 
case of emergency, the grip wheel being usually 
slackened back in the ordinary way. When the 
pawls G, G are released, the top jaw which floats on 
helical springs (shown dotted within the main 
frame A, near the ends) rises to its full height, 
leaving the space between the jaws free and ready 
for the discharge of the cable over the side of the 
bottom jaw. 

We now come to the means of effecting this dis- 
charge. The discharge bars V, V are shown in 
Figs. 211 and 212. When idle their lower ends rest 
in small pockets in the bottom jaw ; these lower 
ends are shaped into small inclined planes, above 
which the bars are set back to clear the running 
cable ; their upper parts have an oblong section, 
and they are capable of vertical movement within 
machined guides in the end of the main frame. 
When raised the discharge bars first lift the cable 
clear of the groove or channel in the bottom jaw, 
and by remaining up serve to slide it overboard, 
the operation being assisted by the tension on the 
cable itself. The discharge bars are operated by 
the bellcrank levers P and R, the coupling bar Q 
causing them to act simultaneously. The bellcrank 
P is also securely connected to the lever O by 
means of its rocking shaft ; from the lower arm of 
the latter a link N communicates with the lower 
arm of yet another lever L, called the first tripping 
lever, and we are thus brought back to the pawls 
G, G, the lever L being secured to the pivot pin to 
which is also fastened the first pawl G. hese 
pawls are coupled to work in unison by the upper 
arm of the lever L, the link K, and the lever M. 
A small extension on the lower arm of O takes a 
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light link rod which is coupled to a stout helical 
spring anchored to the front end of the main frame. 

his spring assists in maintaining the contact be- 
tween the pawls G, G and the tumblers F, F in 
ordinary working. When the pawls have been re- 
leased, allowing the top jaw to rise on its springs 
as already described, the levers H, H must be 
pulled back to their fullest extent by means of 
the grip handwheel and gear before they can be 
re-engaged with the tumblers F, F. 

It is important here to notice that although the 
first tripping lever L is pivoted on the upper part 
of the shifting lever H, the former communicates no 
motion to the tripping gear during ordinary mani- 
pulation of the grip, because the lower pin of L has 
its centre coincident with the fulcrum or pin of H. 
This, in fact, is the key to the whole tripping me- 
chanism, and the plan was first discovered by Mr. 
C. I. Earll, a young engineer, formerly in the 
service of the Metropolitan Traction Company, of 
New York (Broadway cable lines), who introduced 
the tumbler, pawl, and tripping gear into the 
ordinary single lever grip of the street cars of that 
company. 

The tripping gear is operated, as already stated, 
from the vestibule platform by a small hand lever, 
from which communication is made with the 
coupling jaw X, on the bellerank lever P, by 
means of a light rod*and a short length of chain, 
the latter being introduced to lessen the chance of 
accidental tripping of the pawls G, G, as for 
example when passing around curves, a little slack 
chain being allowed when the hand lever is in its 
idle position. 

It has now been shown that the pawls G, G and 
the cable discharge bars V V are operated by the 
same system of levers. No attempt is made, how- 
ever, to discharge both the pawls and the cable at 
the same instant ; first the pawls are released, the 
top jaw rises clear by the springs which carry it, 
then the discharge bars rise, throwing the cable 
overboard, This timing is effected very simply by 
the slots which are formed in the discharge bars 
and shown by dotted lines. The links S, S hung 
from the lower arms of the bellcrank levers carry 
pins which enter the slots in the bars V V. These 
pins rise idly in the slots until the pawls are re- 
leased ; then reaching the end of the slots they 
raise the bars. 

So far our description has only covered the dis- 
charge of the cable by hand, and this is the method 
usually employed. At the power station ‘‘ cross- 
over,” where serious consequences (rather to pro- 
perty than to persons) might follow failure to let go 
the cable owing to the high speed employed, it is 
desirable to use all possible precautions. An auto- 
matic means of discharging the cable is therefore 
provided in the event of the gripman failing to do 
his duty, and as a further security in the event of 
derangement of the grip, and failure of the auto- 
matic gear, all grips are so fitted to the cars that 
they always present the open side of the jaw 
towards the power station ; the cable would thus be 
torn from the grip before the worst could happen. 

The automatic discharge of the cable is obtained 
as follows: From the lower arm of the bellcrank 
lever R a small cam roller U is suspended by the 
links S 8, and centred on one of the pins which 
raise the discharge bars V V. A vertical travel of 
3 in. is allowed to this cam roller, guide slots being 
provided, and connection is formed with all other 
levers and parts of the tripping system by means of 
the coupling bar O. The vertical movement of the 
roller is derived from a light cam bar 30 ft. in 
length, with ramped ends, secured to the track 
parallel and as close as possible to the path of 
the grip. The lifting of the roller is, of course, 
done by the ramped end of the bar; the pawls 
are released, and the cable is discharged by the 
bars V, V, which are held at full height while the 
roller travels over the horizontal and highest part 
of the cam-bar ; the movements are, in fact, the 
same as when the cable is thrown out by hand. 

An experimental ‘‘gipsy” sheave has been fitted 
to throw the cable into the jaw of the grip when 
the car has floated over the sheave pit; this has 
been fairly successful. Meanwhile, however, the 
gripmen have been making good practice in picking 
up the rope with the common hook which is familiar 
on cable roads, and delay is limited to a few 
seconds. Indeed, one or two of the most expert 
men can pick up the cable without leaving their 
platform or stopping the car. The automatic pick- 
up makes, of course, a more finished performance, 
and will be perfected. 





The grip handwheel spindle in the front vestibule 
is a hollow steel tube through which is passed the 
spindle of the hand brake gear, the brake wheel being 
placed conveniently above the grip wheel. An in- 
dependent brake wheel is placed in the corner of 
the after vestibule, to be operated by the conductor 
on receiving orders from the gripman, electric bell 
signals being fitted for communication between 
front and rear of car or train. Brake-blocks are 
fitted to all of the eight wheels of each car, and a 
Westinghouse air brake equipment is provided 
either for use in emergency or instead of the hand 
brakes. The air-brake valve is placed conveniently 
to the gripman’s left hand, and the brake gear is 
fitted under the car floor very much in the usual 
manner. (See detail drawings on page 306.) The 
main air reservoirs are accommodated above the 
floors and under the seats; their capacity is equal 
to 40 stops, so that two round journeys of 64 
miles can be worked with once charging. This 
charging is done at West-street passenger station, 
near the power station, from which compressed air 
is delivered to a large reservoir at West-street. 
No delay takes place in charging, which is easily 
done during the usual stoppage for passengers. 

The corner and side posts of the cars are of white 
English ash ; the rails are of oak. Two partial 
bulkheads are fitted near the middle of the body, 
about 4 ft. 6 in. apart, to stiffen the sides and 
roof (Figs. 195 and 196). All the inside framings 
and casings are of teak. The ends of the bodies, 
partial bulkheads, and all doors are also of teak, 
panelled with wainscot oak. The outside body 
panels, upper and lower, are of mahogany, $ in. thick, 
tightly checked into posts and rails, and finished 
with vertical and horizontal cover strips. The floor 
is of red deal, fin. thick, tongued and grooved, laid 
with white lead, well secured to bearers by screws. 

To reduce the noise of running, felt ¢ in. thick is 
placed on the top of the floor boards, covering the 
whole surface, and A quality linoleum is then laid 
over the felt and well secured. Thick felt is also 
placed on the underside of the seats and _ backs. 
India-rubber pads are placed under the side and 
centre friction plates, truss rod brackets, and all 
parts likely to transmit jar or sound to the car 
body. 

Longitudinal wearing strips are laid from end 
to end of the passage, straight, equally pitched, 
about 1} in. centre to centre, } in. on top, 4 in. thick, 
?# in. broad on lower side. A large grip hatch 
giving access to the whole grip is let into the floor 
at the forwardend. The wheel splashers are of light 
steel plate, shaped and flanged by hydraulic press. 
The seats are longitudinal throughout, arranged to 
seat 21 persons on each side ; they are supported 
by end casings, bulkheads, and by neatly turned legs 
of teak. The seating and backing are of alternate 
strips of birch and mahogany, secured to bearers 
of ash. Wilton pile mats or valances, easily remov- 
able, drape the space between the seats and the 
floor. 

The roof is carried by the end casings, bulk- 
heads, and by light channel steel bearers, well 
secured to the top rails, and neatly cased in white 
ash. The middle section of the roof is of red deal 
3 in. thick, and the side sections § in., tongued and 
grooved, carried fore and aft to form part of the 
vestibule roof. The ceiling is filled with zinc 
panels enamelled cream colour, decorated with gilt 
and vermilion lines and double Greek corners 
between bearers, and finished with narrow teak 
fillets at the corners and mouldings at edges. 

Each car is fitted with folding end doors, as 
shown on Fig. 195. The doors fold outwards and 
are fitted with bronze hinges and handles, bronze 
draw bolts, and a strong bronze lock. When 
two cars form a train, safe communication be- 
tween the cars is provided by means of a junction 
of strong oxhide leather or india-rubber web 
carried on light steel frames. These frames fit 
into the door checks ; the junction pieces are easily 
fixed or removed and made interchangeable with 
all doors. A light steel plate neatly roughened or 
chequered is hinged to the floor at the after door- 
way of the after vestibule, with rubbing plate 
fixed in the forward doorway of the forward vesti- 
bule of the next car. 

Side gates are fitted to both forward and after 
vestibules, of the Bostwick patent sliding type, 
height of gates not less than 6 ft., clear opening 
when gate is stowed 2ft.8in. The arrangement 
is shown in Fig. 195. The upper portions of the 
gates are provided with light steel sheaths for 
running off any dripping water, and arranged 


Ne gy out of the way when the gates are thrown 
ack. 

The bottom guide rails are of rolled steel of 
light section. The fixed post of the gate is against 
the end of the car body, and the top rail stows with 
the gate into a neatly finished trunk or casing of 
timber fitted hard up against the car ceiling. 
The gates are therefore right and left for 
each car, and extend to the side posts of the 
vestibule ; suitable keeps are fitted to the posts, 
and the gates are fitted with latches, and in addi- 
tion with locks controlled by the conductor’s or 
stationmaster’s key, i.e., operated both from outside 
and inside. Every detail has been carefully worked 
out, and, as regards painting and decoration, a 
very pleasing result has been attained. 

The car sheds of the subway are situated at 
Govan, near to the company’s own station of 
Govan Cross, and close to the terminus of the 
Glasgow and Paisley Joint Lines. It would have 
been highly desirable to have had the car sheds 
and power station combined, but that could not be. 
The situation of the former provides, however, 
every convenience for receiving new cars from the 
builders into the car sheds, the floors of which are 
at the same level asthe Joint Lines sidings, and 
about 20 ft. above the rail level of the subway. 
The orthodox method of communicating between 
upper and lower levels would have been by a long 
inclined branch line with switches to each main 
line of the ‘‘circle.” This plan involves, however, 
a great deal of space and the acquisition of much 
property, while the connections to a circle line like 
the subway, which has no terminus, are both 
awkward and expensive. In these circumstances, 
Messrs. Simpson and Wilson decided to provide a 
single shaft or well, directly over the main line, 
through which the cars could be lowered or raised 
vertically. This shaft, 55 ft. long and 28 ft. wide, 
allowing plenty of room to deal witha car on either 
line, is, of course, under the roof of sheds, and near 
one end of the main bay, which is about 116 ft. 
long, 53 ft. span, and 25 ft. to springing of roof. 
This main bay is flanked on each side by three 
lower bays, running at right angles, each span 
being about 32 ft. 34 in., and the height to roof 
springings 16 ft. 3in. Another half-span makes 
the width up to about 116ft. The length of the main 
span and the building at present is 225 ft. long by 
116ft., with ampleground available for the extension 
of the lower bays in a northerly direction, to meet 
prospective requirements. A 12-ton power traveller 
is provided in the main bay, and performs the 
treble duty of elevator, traverser, and turntable. 
When the traveller is used for handling cars, a 
rectangular steel frame is attached to its hook ; 
from each corner of the frame depends a wire rope 
sling, the lower end of which is connected to a 
bracket on the car bogie. The car is thus lifted on 
an even floor, and with no more risk of racking or 
straining than when it is on the rails. A car may 
be run down from any of the side bays into the main 
bay, picked up by the crane, turned end for end if 
need be, traversed over the shaft, and deposited on 
the rails below, or the procedure may be reversed, 
all probably in considerably less time than would 
be required for taking the car to or from the sheds 
by means of inclined sidings and switches. Six 
lines of rails are laid from end to end of the sheds, 
and six pits, each 44 ft. long, enable six cars to be 
thoroughly overhauled at one time. A 16 in. by 
30 in. Tangye horizontal engine, with a Lancashire 
boiler 7 ft. by 26 ft., provides all the power which 
will be needed to drive the traveller, and the 
machine tools, which will gradually be accumu- 
lated for the execution of repairs. The outer walls 
of the sheds are of substantial brickwork, with 
simple but satisfactory elevations ; the interior is 
entirely open, the roofing being supported on light 
steel lattice pillars formed of pee channels with 
lattice bracing. These pillars are widely pitched ; 
their upper ends are connected by light lattice-work, 
the steelwork and roof principals being generally 
of the same character as for the power station. 

The electrical plant, which, it will be remem- 
bered, is placed in the power station, provides 
current for lighting the station itself, the cable 
culvert, the cross-over, the offices, the ear sheds, 
the 15 passenger stations on the route, and all the 
cars which are ever likely to be required. Feeders 
are also provided to serve three electric elevators 
for passenger stations, one of which is now being 
fitted at Kelvinbridge, nearly the furthest point 
from the power station. There are also a number 





of small motors driving pumps for drainage pur- 
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GLASGOW SUBWAY; CABLE CAR AND BRAKE GEAR. 
CONSTRUCTED BY THE OLDBURY RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, OLDBURY, BIRMINGHAM. 
(For Description, see Page 304.) 
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SUBWAY; GRIPPER AND BRAKES ON CABLE CARS. 
WAGON COMPANY, LIMITED, OLDBURY, BIRMINGHAM. 
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poses, and as the company has extensive properties, 
a very liberal margin has been provided in plant 
and mains, so that an electrical supply may be 
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given to lessees who may wish to take advantage of 
this convenience. On a future occasion we hope to 
return to this part of the work, which has been 
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executed by the Silvertown Company, but mean- 
while we may remark that the mileage of feeders 
and distributors is unusually great for a private 
concern, the area now served by the City of 
Glasgow Corporation electric lighting works being 
only a small fraction of that which is girdled by the 
Subway Company’s mains, although the capacity 
of the latter installation is, of course, much 
smaller. The generating plant consists of four 
Belliss closed compound engines, each of 120 
brake horse-power, and each coupled directly 
to a Silvertown generator of about 80 kilowatt 
capacity. Two of these machines meet all require- 
ments at present, and even when the system is 
loaded to the fullest extent, at least one generator 
will always be in reserve. Two machines are 
wound to give each 145 amperes at 540 volts, and 
two to give 290 amperes at 270 volts, when running 
at the maximum speed of 450 revolutions. The 
generators are interchangeable; the three-wire 
system is adopted throughout, 230 volt lamps being 
used in the passenger stations. Experiments were 
made to ascertain the relative advantages of arc and 
glow lamps for the platforms, the result being in 
favour of the latter, the roof generally being rather 
low, and the glow lamps requiring less attention. 
Ample light is provided by a line of 16 candle-power 
lamps, grouped in couples under reflectors, and 
fixed over the centre line of the platform, which, 
it will be remembered, is in every case an island. 
The passages, which are generally white-tiled, are 
lighted by a line of 16 candle-power single lamps, 
while over the street entrances two 7-ampere arc 
lamps placed near together serve as an index to 
intending travellers. Certain stations which are a 
short distance from leading thoroughfares are being 
provided with additional index lamps, hung from 
tall posts erected on the main street. The power 





station and yard have 12 arc lamps of 7 amperes 
each. A liberal outfit of 32 and 16 candle-power 
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lamps is also provided for the station building, the 
cable culvert, the cross-over, and the offices. The 
car sheds have six 7-ampere arc lamps and 36 glow 
lamps of 32 candle-power, with ample provision 
for extensions. 

The generating plant provides for the eventual 
lighting of 60 cars, as the trains may be each of 
two cars. All cars are, therefore, arranged to 
be interchangeable as ‘‘leader” and ‘‘ trailer,” 
and the lighting, wiring, and fittings arranged to 
fulfil such condition, and so that each car can be 
lighted independently of the other as now. The 
lighting for each car is in each car body or in- 
terior, four 8 candle-power lamps ; one 16 candle- 
power lamp in the forward vestibule serving as 
head light, and giving a proportion of light to the 
vestibule ; and two 8 candle-power lamps in the 
after vestibule, to light up the red lenses or tail 
lights. The current for the cars is taken up by 
trolleys from the conductors laid throughout the 
subway. 

The signalling of the subway has been carried out 
by Messrs. Saxby and Farmer, Limited, under their 
improved semi-automatic block system. Each 
station is provided with two semaphore starting 
signals, one for each direction, which are fixed on 
the face of the tunnels at the ends of the platforms, 
so as to be readily seen by the attendants on the 
trains. The usual red and green lights are shown 
in addition ; the signals are operated from the centre 
of the station. Telegraphic block instruments are 
provided, consisting of small semaphore arms worked 
electrically by the passage of the trains. Electric 
bells are also provided to ring when the block 
instruments are worked, so as to intimate when the 
starting signals are released and may be lowered. 

Each starting signal is provided with an electric 
slot or controller operated in conjunction with the 
block instruments by the passage of the trains. 

The mode of working is as follows : When all is 
right for a train to start, the previous train having 
left the next station in advance, the block instru- 
ments indicate ‘‘ Line clear,” the controller or slot 
is set, and the starting signal can be lowered from 
the centre of the station. As soon as the train has 
gone into the tunnel in advance of the starting 
signal, it passes an electric contact maker or treadle, 
which puts the block instruments at ‘ Line 
blocked,” and the semaphore arm at ‘‘ Danger,” in 
which condition it must remain until again released 
by the train leaving the next station in advance, so 
that every train on leaving one station puts the 
starting signal to ‘‘ Danger” in its rear, and re- 
leases the starting signal at the previous station, so 
that another train can follow. 

By this means the train itself is master of the 
situation, and indicates its own passage over the 
line by means of treadle contacts putting the 
block instruments to ‘‘Line blocked” at one station 
and at ‘‘Line clear” at the previous station, and 
simultaneously affecting the semaphore starting 
signals, which must therefore correspond with the 
indications given on the block instruments, and 
errors are rendered impossible. The stationmaster 
has the power to hold the starting signals at 
‘*Danger” should necessity arise, but he can only 
lower them when they are released by the ‘‘ Line 
clear” indication on the block instrument. In 
addition to the foregoing signalling arrangements, 
each station is in communication with the one on 
either side of it by telephone and electric bells, 
and each station is also in electrical communication 
with the power-house, so that by sounding a loud 
gong the engines can be immediately stopped. 

Special signalling arrangements are provided at 
the car-shed for working to the adjoining stations, 
Copland-road and Govan, for the purpose of pro- 
tecting cars under examination, and while lifting 
them off the line into the shed; by means of these 
special arrangements the signals at the two stations 
on either side of the car-shed are perfectly con- 
trolled when the cars are parked at night, or while 
they are being placed on or removed from the line. 

As we mentioned in our first article, there are 16 
stations on the 6} miles of subway. The construc- 
tion of the underground work we have already illus- 
trated. The station buildings on the street level 
are noticeable more for their convenient arrange- 
ment than for their architecture ; but there are 
some exceptions, notably that at St. Enoch-square, 
where the building is in the centre of an open 
space, and Mr. J. Miller, the architect, has taken 
full advantage of the site by designing a highly 
ornate square building. It is designed in the 
sixteenth century German renaissance, a_ style 


lending itself to quaint treatment which was 
almost essential for a building situated as this 
one is. The structure, in fact, has all the feeling 
of an old Dutch market-hall, with its arched door- 
way and open carved balcony, over which are 
the many mullioned windows surmounted with the 
steep boldly carved skews peculiar to German 
work. At the angles of the building are four 
turrets roofed with copper and terminating in 
wrought-iron and copper-gilt finials, and the south 
gable contains a large carved panel bearing the 
Glasgow coat of arms. The building is of red 
sandstone, and the roofs are covered with red roofing 
tiles. The wrought-iron gate at the main entrance 
and the electric lamp brackets on the turrets de- 
serve special mention as beautiful specimens of the 
ironworker’s craft. Some of the other buildings 
have been designed by Mr. John Gordon, amongst 
his more interesting being the street elevation of 
the power station, two of the stations in Partick, 
also those at West-street and Copland-road. 

In concluding our notice it may be stated that 
the total cost of the works was 1,100,000I., includ- 
ing rolling stock and power station. This is at the 
rate of nearly 170,000/. per mile. Messrs. Simpson 
and Wilson were the chief engineers of the works, 
and were directly responsible for the civil engineer- 
ing part. To Mr. Robert Simpson the writer is 
specially indebted for much information while 
going over the works at several dates during the 
construction. 

The works which were delegated to Mr. D. H. 
Morton by Messrs. Simpson and Wilson, embraced 
the general design, arrangement, and supervision of 
the power station, including the cross-over pit 
at junction with tunnels, the cable culvert con- 
necting tunnels to the power station, the concrete 
foundations, the buildings, chimney, steel structural 
work, water tank, and complete machinery plant, 
the car-shed buildings, and general equipment, 
the cars, and grips, and the track equipment for 
carrying the cables; the electric lighting plant, 
has also been put down to Mr. Morton’s general 
specification. 

Mr. Alexander Simpson, Jun., acting as resident 
engineer, set out and watched over the greater part 
of the power station foundation works, which are of 
unusual magnitude. To Mr. Morton, therefore, 
we are indebted for permission to publish the com- 
se series of drawings of the cable haulage instal- 
ation, and for all the information descriptive of 
this part of the work. In this latter respect we 
associate the name of Mr. Andrew Home Morton, 
who conducted the writer over the power station on 
different occasions. 
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The Student's Cotton Spinning. By JOsEPH NAsMITH. 
Third Edition, revised and enlarged. Manchester : 
Joseph Nasmith, 61, Barton Arcade; John Heywood. 
New York : D. van Nostrand Company. [6s. net. ] 

Tuts third edition contains so much fresh matter 

that it may almost be regarded as a new work. The 

number of illustrations has been doubled, and in- 
cluded among them is a complete and valuable 
series of micro-photographs showing the structure 
of the cotton fibre, separate views being given of 
fibres from all the chief cotton-growing districts of 
the world. There is a new section dealing with 
card clothing, a complete description of the Heil- 

man combing machine, with full illustrations, and a 

long demonstration of the principle of winding on 

the roving frame and mule. In addition the com- 
merce of cotton is fully dealt with. 

When we contrast this work with the best of the 
kind that were in existence in Lancashire 25 years 
ago, we realise not only the great advance that has 
taken place in cotton spinning, but also the vast 
social changes which have occurred in the time. 
There was then no ‘‘Student’s Cotton Spinning,” 
for the very good reason that there were no students 
of cotton spinning, using the word student in 
the sense of one who is learning under the 
guidance of a teacher. There were many—both 
young and old—who were striving to obtain a true 
insight into the principles underlying the various 
operations, and who were endeavouring to improve 
the methods and machines, but the idea of provid- 
ing schools and classes for aiding them had not 
then taken root. The few books on the subject 
that existed left a great deal to be desired, and it 
was practically impossible to gain a fair knowledge 











of spinning except in the mill. Even then each 


department was a separate trade, and it was only 
the exceptionally able men who were familiar with 
them all. At the present day textile schools are 
common in Lancashire, and any youth of fair 
ability can obtain a knowledge of the nature of the 
various processes followed, and of the construction 
of the machines employed in converting cotton fibre 
into yarn and cloth. It will be interesting to watch 
what effect this will have on overlookers and 
managers as a class. Probably not all that is ex- 
pected of it, for it must be remembered that cotton 
spinning is a business which, in addition to know- 
ledge, requires tact, energy, and commercial 
ability, and that these latter are not to be gained 
at a technical school. 

The young spinner could have no better guide 
than the book before us. It is written in a style 
which exactly befits the subject. There is no 
attempt at eloquence; rather do we get the im- 
pression that the author has exercised a con- 
siderable amount of self-repression, and that he 
has restricted himself to the fewest number of 
words which would make his meaning clear. His 


explanations are both concise and exact, and pro- © 


ceed by easy stages, assuming at first only an ele- 
mentary knowledge of mechanical technical terms 
on the part of the reader, and none at all of the 
terminology of cotton spinning. This is, indeed, a 
sign of grace on the part of an author born and 
brought up in Lancashire, where it is often 
assumed that every one understands by instinct 
the meaning of ‘‘mule,” ‘‘throstle,” ‘‘ water 
twist,” ‘‘count,” ‘‘lea,” and the like. In spite 
of the fact that he gives most careful descriptions 
of everything relating to cotton, from the time it 
is gathered until it becomes yarn, Mr. Nasmith 
would be the last person to suggest that cotton 
spinning can be learned from books. His pages 
are full of cautions to the effect that the details 
of processes must be varied to suit the circum- 
stances and materials, that judgment must be 
used, and that in many cases it is not possible 
to give an authoritative opinion as to the rela- 
tive merits of rival processes. In spite, however, 
of all the imperfections and limitations of book 
knowledge—by no means confined to cotton spin- 
ning—it is possible to get an acquaintance, by the 
aid of this work, with Lancashire’s staple industry, 
such as will be of immense service not only to 
students, but to many who call themselves 
spinners. 

The volume before us opens with an historical 
chapter on the evolution of cotton spinning, in 
which many popular opinions suffer shock. It is 
well that the honour of originating new processes 
should be assigned to the real authors, for often 
it is all they get. The man who secures their 
introduction generally manages to reap a good 
reward not only in money but also in popular ap- 
preciation. Chapter II. deals with the distribu- 
tion and varieties of cotton, giving the various 











cotton districts of the world, their acreage, the 
climatic conditions they present, and the charac- 
teristics of the staple they produce. In this chapter 
there is a large amount of valuable information, 
the micro-photographs being specially interesting. 
Chapter III. is devoted to mixing, opening, and 
scutching, Chapter IV. to carding, and Chapter V. 
to card clothing and grinding. This last is a sub- 
ject which has been made a ‘‘ mystery” of in the 
past, and it will do much good to have its prin- 
ciples plainly expounded. Causes of failure in a 
cotton mill are usually to be found in the carding- 
room, and unless there is a clear understanding of 
the cunditions under which cards should work, it is 
useless to expect that good yarn will be turned out. 

Chaper VI. deals with combing and drawing ; 
Chapter VII. with slubbing and roving; and 
Chapter VIII. with the theory of spinning. This 
latter is a very carefully written section, the author 
having kept in mind that many of his readers will 
be of the artisan class, and that his explanations 
must, therefore, be simple in form and practical in 
their nature. The essential difference between 
mule and ring spinning is clearly set forth, and the 
peculiarities of each are described. Chapter IX. 
relates to mule spinning, and is more than 100 
pages in length. Ring spinning follows; this is 
one of the later developments of cotton spinning, 
and attained importance in the States earlier than 
it did here. It has practically driven out the 
throstle, and there are those who see in it a very 
formidable antagonist to mule spinning. The re- 
maining chapters are concerned with (1) reeling, 
winding, and the manufacture of thread ; (2) waste 
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spinning ; and (3) the arrangement of drafts and 
production. 

In conclusion, we can cordially recommend Mr. 
Nasmith’s work. There is no padding in it, and 
no shirking of difficult points. Each process is 
explained in clear language, and the comparative 
values of different methods of treatment are fairly 
discussed. The volume is well printed on strong 
paper, and contains a large number of illustrations, 
most of them being well engraved. 
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THE LAUNCHING OF H.M.S. “ NIOBE.” 

Tue cruiser Niobe, built for the British Navy at 
the Naval Construction and Armaments Works, at 
Barrow-in-Furness, was launched on February 20, 
as we briefly reported in our last issue, and the illus- 
trations we give on pages 310, 311, 314, and 318 
afford an idea, not only of the exceptionally fine lines, 
but also of the precautions which these, combined 
with the excessive weight in proportion to the 
length, are rendering more and more necessary in 
the process of launching. The fineness of the lines, 
particularly forward, make it difficult, with the 
ordinary form of cradle, to give the good support to 
the forward end that is necessary under the condi- 
tions. The launching weight of the Niobe was 6300 
tons, and her length 435 ft.; an ordinary merchant- 
man of the same length would probably be launched 
with a displacement of a little more than half of 
this amount, so that it can be easily understood that 
the ways had to be exceptionally broad to reduce 
the pressure per square foot on the sliding surface 
—it was 1.84 tons in the case of the Niobe—and the 
cradle required to be well tied from side to side of 
the ship to prevent it splaying out too early. The 
necessity for the strong tying of the poppets on the 
sides of the ship at the fore end will be understood 
from the fact that when the stern became water- 
borne, which took place when the stern of the vessel 
was about 300 ft. off the ways, there was a pressure 
of about 1500 tons on the fore end of the ways. These 
conditions, it will be apparent, demanded most care- 
ful treatment, and the experience of the managing 
director at Barrow, Mr. A. Adamson, has brought 
distinct success—he has been associated with war- 
ship building since 1865. It, of course, need not 
be assumed that this is the first occasion on which 
adequate care has been taken, as in most instances 
the precautionary measures have been evolved in 
successive stages ; but the time is never inoppor- 
tune for marking progress. 

A first essential is a good depth of water on the 
outer end of the ways, so that there may be sufti- 
cient buoyancy aft to counteract the tipping 
moment of the ship which develops when the centre 
of gravity of the ship is past the lower end of the 
ways. If this tipping were to take place, not only 
would the consequences be serious in disarranging 
the launching cradle, but in straining the vessel. 
In the case of the Niobe, a depth of water of 
from 7 ft. to 8 ft. would have been sufficient to 
have prevented this, and in order to insure this 
depth it was found necessary to extend the ways 
100 ft. beyond the permanent stone breast which 
stands about 8 ft. above the beach and forms the 
boundary of the yard. This was done by a tempo- 
rary structure in the case of the Powerful ; but it 
has now been made permanent. Jetties of piling 
and struts have been built out for each way, so 
that there was 10 ft. of water at the time of the 
launch of the Niobe, and thus all danger of tipping 
was obviated. 

The forward cradle is well shown in the 
engraving given on page 310. The vertical 
poppets, or stilts, as they are variously called, 
instead of being bound together from port to star- 
board side under the keel by chains, as is usual 
with merchant ships, are held together by steel 
plates which form straps taking the form of the 
ship’s section. These straps, extending for 50 ft. 





of the length of the ship, are carried up to the 
heads of the poppets and are connected to two fore- 
and-aft horizontal girders or shelves which extend 
along the tops of the straps. The heads of the 
poppets fit in under these shelves, so that there is 
little chance of their moving upwards or outwards. 
These girders at the fore end are turned down as 
shown, so as to prevent the poppets from working 
out forward, and are also stiffened by brackets, to 
prevent them from buckling under the pressure 
when the stern lifts. The structure is well de- 
vised, and to make doubly sure some of the chains 
used of old in bracing the two sides of the cradle 
are still retained, and the poppets are tied fore and 
aft by heavy ribands. 

Amidships, between the hull and the top of the 
sliding ways, the packing consisted of solid wood 
packing laid fore and°aft, and the ‘‘ hardening up,” 
instead of being done by carpenters with mauls, as 
is still the case in many yards, was done by large 
battering rams, heavy wedges being used. Aft, 
where the poppets had much less work to do, the 
heads of the poppets were bound with the usual 
cross-chains and fore and aft ribands, the swelling 
of the ship in the way of the stern shafting being 
utilised to give a flat surface to take the heads of 
the poppets, as seen in the view on page 314. 

At the stern, where the ship was too fine for a 
cradle, the ship was supported by logs, stiffened 
with heavy steel channels, which were stretched 
across between and upon the ways. It will there- 
fore be recognised that the arrangement, for 
which Mr. A. B. Gowan, the shipyard manager, 
was responsible, was well adapted for the work. 

The fineness of the ship minimised the length of 
the cradle. There was 68 ft. forward and 24 ft. 
aft unsupported, so that the weight of 6300 tons 
was carried on about 340 ft. of the length, and to 
prevent any injury to the structure, particularly in 
the wake of the forward cradle, a very complete 
system of wooden pillars and horizontal and dia- 
gonal struts was put in between the protective 
deck and the shell plating. The spaces between the 
inner bottom right fore and aft were also chocked 
with timber over the ways. Although the skin 
plating weighed 22} lb. to the square foot, with a 
4-in. teak sheathing, this precaution was very de- 
sirable to prevent buckling. 

The ways themselves were each 5 ft. broad, and 
were laid at a declivity beginning at 43 in. to 1 ft., 
increasing to in. under the stern and finishing in 
the water at $$ in. per foot, the camber on the whole 
length of the standing ways being 2 ft. 8in. This 
camber is given to the ways so as to keep the outer 
end of the ways as low as possible without unduly in- 
creasing the initial declivity. The camber is, perhaps, 
greater than is adopted in other works, but this is 
necessitated by the fact that the building ground is 
rather more above high-water mark than is usual. 
At Barrow they have a possible run of 250 yards. The 
declivity in the case of the Niobe was greater than in 
some previous ships, notably the Powerful. The 
time taken in launching moderate length ships at 
Barrow varies from 30 to 45 seconds from the first 
movement until they float. The second-class 
cruisers of 360 ft. took 32 and 36 seconds, the Power- 
ful 66 seconds, the Niobe 58 seconds for almost the 
same length of run as the Powerful. For the Niobe 
there were four drags on each side, totalling in all 
400 tons, including the connecting cables. For 
destroyers, by the way, the conditions have been 
altered from the usual practice at Barrow. Instead 
of the ways being laid with a low initial declivity, 
increasing as the water is approached, the conditions 
were reversed, the final declivity being reduced by 
laying the ways with about 1 ft. of a hollow, so 
as to prevent an excessive dip of the stern, which 
might strain the light structure. The high initial 
declivity also insures an easy start, notwithstanding 
the extreme lightness. The vessel thus glides into 
the water almost, if not actually, on an even keel. 
Although only about 200 ft. long, they had to travel 
340 ft., going at an average velocity of about 84 ft. 
per second. 

As is well known, most ships when afloat deflect 
from the straight line on which they were built, 
owing to the unequal distribution of weight and 
buoyancy when waterborne, and as has been the 
practice with the British Admiralty, the amount of 
this deflection was measured. It was found that 
the Niobe, when afloat, had hogged—drooped at the 
ends—# in. This amount was measured on a length 
of about 300 ft., and is satisfactorily small. The 


vessel, if rigidly connected throughout its length to 
the main structure, would take excessive strain on 
account of its great height above the neutral axis. 
As a wise precaution, the deck of this boat plat- 
form and the topside shell plating are cut, as in 
the Powerful and Terrible, right down to the upper 
deck sheer strake. This gap may open or close as 
the vessel hogs or sags, so that no strain comes upon 
this light structure. The utility of this was illus- 
trated during the launch by the opening and closing 
being observed as the vessel went down the ways. 
This was measured by means of a simple self-record- 
ing apparatus by which the amount of the motion 
was traced on an exaggerated scale on a diagram. As 
will be seen from the reproduction of the diagram 
appended, there was little strain until the stern 
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was in the water. When the stern was water- 
borne the vessel sagged, the opening in the deck 
closing to the extent of about .2 in. e gap then 
opened to the extent of 0.21 in. from the normal. 
The gap again closed and opened, settling when 
the vessel was fully afloat with an opening .15 in. 
from the original position, due to the amount of 
the hog, which was measured by the fore-and-aft 
sights, as already mentioned. The dip of the stern 
was observed from a boat, and making due allow- 
ance for the wave that rose under the counter, it 
was found that the heel of the vessel dipped to 
32 ft. under the general surface of the water. 

There were two dog shores at the bow and one 
aft on each side of the vessel. The after ones were 
taken away first, and the two forward shores 
simultaneously a little later by Lady Harris pulling 
a lever at the lower end of which was a slip gear 
sustaining the guillotine knife, which upon release 
fell through 6 ft. and cut the ropes attached to the 
weights for knocking down the dog shores. The 
same lever also sent the bottle flying against the ship. 
It has often occurred that the bottle of wine which 
it is the time-honoured custom to sprinkle over 
the ship at the naming ceremony does not reach 
its billet—it is perhaps more due to the re- 
luctance of the lady to use force against an 
inanimate object than to the excitement said 
to be attendant on the ceremony; but on this 
occasion needless precaution was taken in fixing the 
bottle to a non-flexible lever pivoted to a fulcrum 
on the ram, so that the bottle must needs do its 
work. We say needless, for Lady Harris, who 
honoured the occasion, has inherited that courage 
and decision inseparable from naval action as a de- 
scendant of that great Admiral who triumphed at 
Cape St. Vincent on the glorious St. Valentine’s 
Day a century ago. To this connection she herself 
referred in a speech at the cake and wine service 
which followed the launch, when she most grace- 
fully proposed the success of the Barrow Works. 
Sir William White, who was also present, natu- 
rally had something to say as to the design of the 
ship, and said it in that clear expository style of 
which he is a master, and which greatly interested 
an audience largely composed of ladies. He depre- 
cated comparison in view of the fact that the de- 
fence of the empire called for ships of very diverse 
qualities, and each was serviceable in its own way. 
But as to the contention against big cruisers he 
erty out that in this respect other nations were 

uilding vessels of equal if not greater size. He 
might have added that in this they have not been 
unmindful of the example set by himself, for few 
designers have been so sincerely complimented in 
this way as our Director of Naval Construction 
But even a more skilful point was made by the 
suggested comparison with some recent merchant- 
men, which are between 16,000 ‘and 18,000 tons 
displacement, as compared with the 11,070 tons of 
the Niobe or 14,200 tons of the Powerful. 
The claims to be met out of this, the designer’s 
capital, are many more than with the merchantmen. 
In the first place there is protection. The Niobe 
has a 4-in. deck from stem to stern, arched in cross- 
section, beginning 6 ft. below the water line, and 





boat deck, which is a comparatively light super- 








structure running along the greater length of the 





extending in the centre 3 ft. above it, and this, with 
the armoured casemates, conning tower, and ammu- 








310 


ENGINEERING. 


[Marcu 5, 1897. 








THE FIRST-CLASS BRITISH CRUISER 


CONSTRUCTED BY THE 


NAVAL CONSTRUCTION 


AND 


ARMAMENTS COMPANY, 


“ NIOBE.” 
LIMITED, BARROW-IN-FURNESS. 








nition hvists, make a call of 1400 tons on the dis- 
placement. Again there are sixteen 6-in. quick- 
firing guns, six firing ahead in line of the keel 
and six aft, with 17 smaller guns, and these, 
with their shields, ammunition, stores, &c., pro- 
bably account for 700 tons of the weight. Again, 
to insure buoyancy with the skin punctured at 
several points, and to divide the numerous maga- 
zines, store-rooms, and bunkers, there are bulkheads 
and dividing walls of steel, making about 160 com- 
vartments below the protective deck and 150 above 
i‘. Thisalso adds to the weight to be carried in excess 
of that in the merchant steamer. Again, there is 
the wood sheathing, which, by the way, neces- 
sitates a teak keel 9 in. deep by 30 in. broad, out- 
side of the flat steel keel ; there is the phosphor- 
bronze prow projecting 5 ft. in front to form a ram, 
and weighing 16 tons; the stern bracket with its 
two A-frames weighing in all 26 tons ; the rudder, 
also a bronze casting plated with brass, of 340 
square feet area, and weighing 17 tons. It is of the 
usual balanced type. We have, however, no inten- 
tion of exhaustively describing the ship ; that was 
done in a previous number of ENGINEERING,* but it 
may here be said that she is 435 ft. long by 69 ft. 
beam, and at 26 ft. 3in. draught displaces 11,070 
tons. She is 65 ft. shorter than the Powerful, and 
has no poop ; draws 2 ft. less of water, which will 
enable her to pass through the Suez Canal. In all 
respects she equals the ship named, excepting in 
speed. The difference in length is in the boiler- 
room, there being 30 instead of 48 boilers. 

The boilers, however, are of a new type, and it 





* See ENGINEERING, vol. lxi., pages 776 and 831. 











is probable that the speed under natural draught 
will be 21 knots. Originally this vessel, with the 
others of the class—Diadem building at Fairfield, 
Europa at Clydebank, and Andromeda at Pem- 
broke—had the ordinary Belleville boilers; but 
since they were ordered a development has been 
made, an economiser being added in the uptake, and 
the boilers are being constructed to the new design, 
as are also those of the newer vessel of the class 
Amphitrite, building at Barrow, Ariadne at Fair- 
field, Argonaut at Clydebank, and Spartiate at 
Pembroke. Six of the 30 boilers are composed of 
seven elements of large tubes and six elements of 
small or economiser tubes ; 20 have eight elements 
of large and six elements of small tubes, and four 
have nine elements of large and seven elements of | 
small tubes. Each large and small element con- 
tains 14 tubes of solid-drawn mild steel, the large 
tubes being 4} in. in external diameter, and the 
small or economiser tubes being 2# in. in external | 
diameter. The small elements or economisers are 
placed above the large ones at the base of the smoke 
casing, the space between—about 5 ft.—forming a 
combustion chamber, where a supply of air at 
30 Ib. pressure per square inch is regulated through 
three nozzles about in. in diameter. This in- 
sures a more complete combustion of the gases, 
which pass the economisers and heat the feed water, 
escaping to the funnel at a much lower tempera- | 
ture than in the case of the ordinary Belleville 
boiler, and it is anticipated that the efficiency will | 
be increased about 15 per cent. as compared with 
that of the Belleville boiler without the economiser. 

As the ship was well advanced before the change 
was determined upon by the Board of Admiralty, | 
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the boilers had to be designed to suit the head 
room in the various compartments. The boile s 
of the new ships will, as a rule, have seven pairs of 
tubes in the elements in the boiler proper and 10 
pairs in each element of the economiser. Originally 
the Niobe was to have 45,915 square feet of heat- 
ing surface, now the economisers have 10,962 square 
feet and the boilers proper 29,588 square feet, to- 
gether 40,550 square feet. The ratio of the boiler 
to the economiser heating surface is 2.7 to 1, but this 
has been determined by the conditions already re- 
ferred to. Thus in the new vessels the ratio is 1.49 to 
1, the lower tubes having a surface of 28,300 and the 
upper of 19,000 square feet, the total being 47,300 
square feet. In this case, however, the power is to 
be 18,000, in the Niobe 16,500 indicated: horse- 
“ogg The grate area in the Niobe is 1449 square 
eet. 

The engines are practically the same in both 
ships, but in the Amphitrite they will run at a faster 
rate, 120 instead of 110 revolutions per minute. 
There is one high-pressure cylinder $4 in. in dia- 
meter, one intermediate 55} in. in diameter, and 
two low-pressure cylinders 64 in. in diameter, 
each working on a separate crank ; the stroke is 
48 in. The steam pressure at the engines is 260 lb. 
to the square inch. The crankshafts are in two 
parts of forged steel, and are 17} in. in diameter, 
with a 9-in-hole from end to end. Each cylinder is 
supported upon two forged steel pillars at the front, 
and a strong cast-steel column at the back, with 
cast-iron guide-plates attached for the piston-rod 


| crosshead. The main bearing frames to which the 


columns are fastened at their lower ends, are of cast 
steel, andare tied together longitudinally by cast-steel 
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distance-pieces ; the main bearings being of gun-metal 
lined with white metal. The steam distribution valves 
for the high-pressure and intermediate cylinders are 
of the piston type, having adjustable packing rings, 
and those for the low-pressure cylinders are of the 
ordinary double-ported flat description, fitted with 
large relief rings on the back. The valves are 
actuated by ordinary double eccentric link motion, 
provision being made for reversing either by steam 
or hand gear. Each engine has one air pump, 
worked by means of links and levers from the 
high-pressure crosshead. A small hand pump 
is fitted in each engine-room, arranged so that 
it may be driven by the main engines at any 
time if required. There are two main condensers, 
each having a cooling surface of 8750 square feet, 
and two auxiliary condensers, each having a cooling 
surface of 1100 square feet. There are four centri- 
fugal circulating pumps in connection with the 
main condensers which may also be used for pump- 
ing out the bilges in the event of a leak in the hull 
of the ship ; the combined capacity of these pumps 
will be about 4800 tons per hour. The auxiliary 
sondensers have also centrifugal circulating pumps 
and independent air pumps in connection with 
them. The other auxiliary machinery in the engine- 
room comprises two electric light engines and 
dynamos, two steering engines, two reversing 
engines, two turning engines, two hot-well pumps, 
four fire and bilge pumps, two sets of evaporators 
and distillers, and two ventilating fans and engines. 
The boiler-rooms are all forward of the engine- 
rooms, and comprise four separate water-tight com- 
partments, three of which contain eight boilers 
each, the remaining one has six boilers. 
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In the boiler-rooms are eight Weir’s feed pumps, 
eight air-blowing engines for supplying the furnaces 
with small jets of air under a pressure of about 
30 lb. per square inch, eight forced-draught fans 
with independent open engines, and eight double- 


cylinder ash hoist engines. Two ship’s ventilating 
fans are situated in the auxiliary machinery room 
aft of the main engine rooms, a third dynamo 
being placed in this room. The air compressors 
are placed in the capstan engine room, and the air 
reservoirs in the submerged torpedo room forward. 
The whole of the main and auxiliary machinery will 
combine upwards of 124 steam cylinders. The main 
steam pipes and the receiver pipes on the main 
engines are of lap-welded steel tubes, having a 
butt strap riveted over the weld, and are fitted at 
various positions with gun-metal expansion joints. 
There are in all four main steam pipes between the 
boilers and the engine-room, which are fitted with 
Belleville steam separators, from which the main 
engines take their supply. There will be four 
funnels placed in line fore and aft, the height of 
which will be about 80 ft. above the firegrate. 
The diameter of the forward funnel is 7 ft. 6 in., of 
the second 8 ft., and of the two after 8 ft. 3 in. 





CATALOGUES.—We have received a copy of the new 
‘* Fittings” catalogue just issued by the Edison and Swan 
United Electric Light Company, Limited, of 36 and 37, 
Queen-street, E.C. In this many different forms of lamp- 








holders, switches, cut-outs, and other electric light acces- 
sories are illustrated and described. The catalogue is 
excellently printed, both as regards the blocks and the 
letterpress.—Messrs. W. Tod and Co., of Youngstown, 
Ohio, U.S.A., have sent us a copy of their new catalogue 
describing the Williams engine, of which they are the 


















manufacturers. This engine is of the high-speed double- 
acting type, with cylinders placed vertically. he 
valves are of the piston type for the high-pressure cylin- 
ders, and of the gridiron pattern for the low-pressure, and 
the speed is regulated by a shifting eccentric and shaft 
governor. The catalogue is of convenient size, whilst the 
typography and general get-up reflect great credit on the 
printer. 





‘THROUGH AND THROUGH” ENGINE SHED AT CREWE : 
ADDENDUM.—In our description of this shed on page 277 
of our last issue, we should hav stated that not only the 
ironwork but the whole of the woodwork was made strictly 
to template, a practice which Mr. Webb has adopted for 
some years past, so that the expenditure of labour in 
erecting these sheds becomes insignificant. 





Suicut Burrer-Stor Cotiision AT DurHAM.—Whilst 
a loaded passenger train was being backed intoa siding at 
the Durham station of the North-Eastern Railway on the 
morning of Boxing Day, it came into collision with the 
buffer-stops at the end of the siding. The shock was very 
slight, and little damage was occasioned, but three pas- 
sengers complained of Tie shaken. The driver and fire- 
man were not acquainted with the signalling of this part 
of the station, and were under the impression that they 
were entering a longer siding, while, owing to the morn- 
ing being misty, they were unable toseethe tail of theirtrain. 
Colonel Addison considers that the — of a loaded 
passenger train at this place is not unattended with danger, 
and that, therefore, the present arrangements for working 
thestation arenotsatisfactory in thisrespect. The assistant 





stationmaster stated that he called out to the enginemen 
that they were going into the short siding, but they both 
state that all they understood was that they were to go 
steady. The Government Inspector being unable to decide 
what instructions were actually given, trusts ‘‘ that this 
occurrence will a warning to the station staff not to 


shunt any train in future without making quite sure that 
the driver knows where he is to go. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A firm tone was imparted 
to the local pig-iron warrant market last Thursday fore- 
noon by the probability that the deadlock on the North- 
Eastern Railway would result in a stoppage of pig iron 
production in the Cleveland district. About 40,000 tons 
of iron changed hands, one-half or so on option account. 
In the afternoon about other 35,000 tons were dealt in, a 
large amount of the business being of an option character. 
Prices closed 14d. easier than at the end of the forenoon 
market, while Middlesbrough hematite iron, which was 
higher in price than Cumberland exceptionally, only 
gave way 4d. per ton. The closing settlement prices 
were: Scotch iron, 46s. per ton; Cleveland, 40s. 14d.; 
Cumberland and Middlesbrough hematite iron, 49s. 
and 49s. 1}d. per ton. Frday’s forenoon market 
was fairly active. About 40,000 tons of pig iron 
were dealt in, but on account of the depressing labour 
rumours, prices were flat—from 14d. to 34d. per ton down. 
There was renewed selling pressure in the afternoon, 
when other 40,000 to 50,000 tons of iron changed hands, 
and prices went very flat. Compared with Thursday’s 
close, Scotch and Cleveland both declined 53d. _ 
ton, and hematite irons 5d. to 8d. per ton. he 
closing settlement prices were 45s. 74d., 39s. 9d., 48s. 74d., 
and 48s. 6d. per ton. The pig-iron market was active on 
Monday forenoon, when somewhere about 50,000 tons of 
iron changed hands. A large portion of the business was 
of a forfeit character. At the close prices were a shade 
over Friday’s, Scotch showing an advance of 1d. and 
Cleveland Ya per ton. In the afternoon market some 
30,000 tons were dealt in, and prices closed firm— 
14d. to 4d. per ton up all round. The settlement prices 
at the close were 45s. 9d., 39s. 104d., 48s. 9d., and 
48s. 9d. per ton. The market was very quiet on 
Tuesday forenoon, but the tone was steady despite the 
unfavourable outlook in the engineering trades. Some 
15,000 tons, or thereby, were dealtin. Cleveland was firm 
on expected heavy shipments, and the price rose 14d. per 
ton. In the afternoon about 25,000 tons changed hands. 
Scotch declined 14d. per ton, but other sorts remained un- 
changed in price. he settlement prices were the fol- 
lowing: 45s. 74d., 40s., 48s, 74d., and 48s. 104d. per ton. 
The market displayed an irregular tendency this forenoon. 
Warrants fluctuated, and left off unchanged, Some 
20,000 tons changed hands. There was a steady tone in 
the afternoon market, the final quotations being a shade 
over the forenoon’s close. About 30,000 tons were dealt 
in during the afternoon. The settlement prices were as 
follow: 45s.74d., 40s. 44d., 48s.74d., and 48s. 104d. per ton. 
The following are the market quotations for some of the 
No. 1 brands of makers’ iron: Clyde, 51s. per ton ; 
Summerlee, 51s. 6d.; Calder, 52s. ; Gartsherrie, 52s. 6d. ; 
and Coltness, 53s. per ton—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. 6d. ; 
Shotts (ship at Leith), 52s. 6d.; Carron shipped at 
Grangemouth), 52s. per ton. The shipments of pig iron 
from all Scotch ports amounted last week to 3309 tons, 
as compared with 7691 tons in the corresponding week 
of last year. They included 146 tons for India, 455 tons for 
Australia, 459 tons for Holland, 140 tons for China and 
Japan, smaller quantities for other countries, and 1940 
tons coastwise. Up till the close of last week the total ship- 
ments for the two months of the year amounted to 43,136 
tons, as against 42,787 tons in the corresponding period of 
last year. There are still 81 blast-furnaces in actual ope- 
ration in Scotland, as compared with 79 at this time last 
year. As the North-Eastern Railway strike is now prac- 
tically at an end, it is to be hoped that the engineers will 
come to an amicable settlement. With these difficulties 
over, the market would then assume a more natural state. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 362,690 tons yesterday afternoon, 
against 362,765 tons yesterday week, thus showing a re- 
duction amounting to 75 tons for the past week. 


Finished Iron and Steel Trades.—The demand for 
finished iron is now on a large scale, and prices remain 
firm. The steel trade continues in an active condition, 
and in some of the works the turnout has of late been so 
very large as to necessitate more plant being laid down. 
Prices, which are firm, are as follow: Angles, 5/. 5s. per 
ton; ship-plates, 5/. 10s.; bars—rounds, squares, and 
flats—6/. 5s, per ton (under test). 


Sulphate of Ammonic.—The tone of the trade in sul- 
phate of ammonia is slightly better than it was, but prices 
still rulelow. At Leith 7/. 16s, 3d. per ton is quoted. Up 
till last Wednesday the year’s shipments amounted to 
21,915 tons, as compared with 19,378 tons for the corre- 
sponding portion of last year, being an increase of 2537 
tons. 

Glasgow Copper Market.—At last Thursday's forenoon 
session of the copper market one lot of 25 tons was bought, 
and prices were unchanged, In the afternoon a similar 
quantity changed hands, ind the quotations relapsed 
ls, 3d. per ton. On Friday forenoon 25 tons of the 
metal were dealt in, and the price declined 2s. 6d. per 
ton. There was nothing done in the afternoon, and the 
market closed dull at 51/. per ton cash buyers, and 
51/. 7s. 6d. three months, a decline on the day of 6s. 3d. 
to 7s. 6d. per ton. At the forenoon session of Monday’s 
market 100 tons were bought, and the price made 2s. 6d. 

rton. No business took place in the afternoon. One 
ot of copper changed hands yesterday forenoon, when 
the price made a rise of 1s. 3d. per ton. Fifty tons were 
dealt in at the afternoon market, and the price fell 5s. 
per ton. The forenoon market to-day was idle, only one lot 
of 25 tons changing hands at 51/. 5s. three months, being a 
decline of 1s. 3d. per ton. In the afternoon 50 tons were 
done at 50/. 16s. 3d. per ton cash. 


Mammoth Machinery Belt.—Messrs. R. and J. Dick, of 





>| a large and distinguished com 





Greenhead Works, Glasgow, have just completed a large 
driving belt, measuring 175 ft. in length, 51 in. in width 
and weighing over a ton, for an important iron works in 
Germany. 

New Shipbuilding Contracts.—Messrs. Barclay, Curle, 
and Co., Whiteinch, Glasgow, have contracted to build 
a steel twin-screw steamer of 900 tons gross for the Bel- 
fast Steamship Company. She is intended for carrying 
cargo, passengers, and cattle between Belfast and Liver- 
pool, and is designed to steam about 134 knots. She 
is to be classed 100 A 1.— Messrs. William Simons 
and Co., of Renfrew, have received an order to build a 
steel hopper dredger of about 1200 tons gross for the 
Harbour Commissioners of Kurrachee. She is to be classed 
in Lloyd’s Register. 

Clyde Shipbuilding Trade: Launches in February,— 
There was only a moderate output from the Clyde ship- 
building yards during the month of February—in all 19 
vessels, aggregating 16,524 tons, as compared with 15 
vessels, of a total of 37,920 tons, in the corresponding four 
weeks of 1896. Eleven of the new vessels were steamers, 
three were sailing ships, four were yachts, and one was a 
warship. The largest of the steamers launched last month 
was the Waikara, 3100 tons, with i, engines, 
built by Messrs. W. Denny and Brothers, Dumbarton, for 
the Union Steamship Company of New Zealand. The 
war vessel was the Audaz, a torpedo-boat destroyer, of 
about 400 tons, built by the Clydebank Engineering and 
Shipbuilding Company for the Spanish Government. 


Clyde Trust and the Question of Coal Dues.—At the 
monthly meeting of the Clyde Trustees yesterday after- 
noon, a pro I was made to reduce the dues on cargo 
coal from 4d. to 2d. per ton. Councillor Walter Paton 
said they should be extremely cautious in giving up a 
revenue of 90007. per annum, as was involved in the pro- 

1. The question of dues on bunker coal would also 
ave to be discussed. Glasgow dealt with that matter in 
a perfectly exceptional manner. The use of bunker coal 
was so abused in the port of Glasgow that it was abso- 
lutely necessary a charge should be made. Ex-Lord 
Provost Ure said that what had influenced the committee 
in recommending reduction was that there would be such 
an increase of trade in coal that they would be completely 
recou It was decided to call a special meeting to 
consider the whole subject of coal dues. 


Professor H. S. Hele Shaw and St, Andrews University. 
—The Senatus of St. Andrews University have resolved 
to confer the honorary degree of LL.D. on Professor H. 8. 
Hele Shaw, of Liverpool, at the forthcoming degree- 
giving celebration. 

The New Railway from Spean Bridge to Fort Augustus. 
—The first sod of the new railway which is to connect 
Fort Augustus with the south was cut at Spean Bridge 
yesterday by Mrs. Ellice, of Invergarry, in presence of 
ny, which included Lord 
Abinger, Captain Ellice, Sir Donald Matheson, K.C.B., 
chairman of the company, and Mr. J. C. Cuninghame, of 
Craigends and Foyers. The new line, which is to 
be called the Invergarry and Fort Augustus Rail- 
way, will be 22 miles long, and its cost is estimated 
at 200,000/. Its promoters are chiefly the local land- 
owners, and the capital of the company (240,000/.) was all 
subscribed privately. Messrs. Formans and M ‘Call, 
Glasgow, are the engineers, and Mr. James Young, also 
of Glasgow, is the contractor. There are no exceptional 
difficulties to be encountered in constructing the line, 
which is to be single. 

Royal Society of Edinburgh.—At the last meeting of 
this Society, the President, the Right Hon. Lord Kelvin, 
showed models to illustrate the dynamical theory of 
hemihedral crystals. Mr. R. C. Mossman read the 
second part of his paper on ‘The Meteorology of Edin- 
burgh for 138 Years.’ 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trial of Sheffield Projectiles. —The recent trial of 
armour-piercing shell manufactured by Thomas Firth and 
Sons, Limited, of Sheffield, resulted very satisfactorily 
for that firm. Messrs. Firth and Sons were invited to 
supply shell to suit the new wire guns of the Government, 
which are fired at greatly increased velocities. A pro- 
jectile was taken at random from a consignment of 200 
shell, and fired from a new 12-in. wire gun. The shot 
completely penetrated an 18-in. steel-faced compound 
armour-plate, backed by a 6-in. wrought-iron plate, 8 in. 
of solid oak, and about 3 in. of iron in the rear of all. The 
shot, after passing through the whole of this structure, 
was sciebiel in aclay bank situated some distance at 
the rear of the target. The Government have accepted 
the whole consignment of shell. 


The Government and the File Trade.—In view of a 
recent order for machine-cut files emanating from the 
India Office, the hand cutters of the Hallam division, 
represented by the Hon. C. B. Stuart Wortley, Q.C., 
considered themselves aggrieved. Mr. Wortley has taken 
up the men’s cause, with the result that the India Office 
has decided to rectify the departmental practice of 
neglecting to invite tenders for hand-cut files. The 
Secretary of State for India has given instructions that 
the Stores Department shall revert to the former custom 
of tendering for hand-cut as well as for machine-cut files. 
Although the larger files are cut by machinery in this 
country, the smaller grades are still cut by hand. 


The Purchase of the Naval Construction and Armaments 
Company.—Reference was made at the recent meeting of 
Vickers, Sons, and Co., to the purchase by that firm of 
the Naval Construction and Armaments Company. It 
was stated by Mr. T. E. Vickers, who presided, that the 








total cost, including the freehold site, would be 430,000/., 
and that shareholders in the Naval Construction Com- 
ny would be paid in cash at the par value of their shares, 
essrs. Vickers, Sons, and Co. have declared a dividend 
and bonus for the past year at the rate of 15 per cent. 


American Tariff-Makers at Work.—The Republican 
Committee at Washington have been busily employed 
in the consideration of the schedule of iron and steel 
manufactures. In the matter of cutlery, it was decided 
to make a re-classification of that division, and to fix 
specific rates, which will, it is stated, be much higher 
than the existing ad valorem ‘duties. Cutlery is already 
heavily taxed, as may seen from the returns issued 
quarterly from the United States Consulate at Sheffield. 


Accidents to Miners.—The quarterly meeting of the 
West Riding Miners’ Permanent Relief Fund, held a few 
days ago, shows that during the past three months 1027 
minor accidents occurred out of a membership of 18,5 
During the same period there were eight fatal accidents. 
At present there are 180 widows chargeable to the fund, 
and 224 children. Since 1877, 50,419 minor accidents, 917 
cases of permanent injury, and 614 fatal accidents have 
caused the society to distribute 158,764/. 15s. 1d. in relief 
of distress. Last quarter’s figures show that the casualty 
list is at the rate of 22 per cent. per annum. 


Iron and Stecl.—The engineering industry is reported 
to be active at Leeds, and to be rather inactive at Sheffield. 
A growing demand is noticeable in agricultural imple- 
ments and machinery, and there is a good market for 
textilemachinery, locomotives, and hydraulic and electrical 

lant. Boilermakers report progress, and there is a very 

eavy demand for railway work of all kinds. Armour- 
plate work is plentiful, and the inquiry for projectiles 
and other war material is well maintained. Steel of all 
grades moves off readily both at home and abroad, and 
quotations are easily maintained. Bessemer billets of 
special carbon realise from 6/. to 61. 10s. ; bar iron, 6/. to 
61. 10s. ; Siemens-Martin material, 8/. per ton for average 
qualities ; hematites up to 61s. 6d. 


The Coal Trade.—With the exception of a slight de- 
cline in household fuel consequent upon the mildness of 
the season, the coal trade is very active, and the collieries 
in the South Yorkshire district are kept working nearly 
full time. There is, however, a weakness in quotations 
where a a tonnage is contracted for. Steam coal is 
active, the Humber ports absorbing more than the usual 
quantity. Manufacturers’ fuel steady, coke for common 
foundry work quieter on the week. Quotations: Best 
Silkstones, 8s. 6d. to 9s. 6d. per ton; Barnsley house, 
8s. to 9s.; Barnsley hards, 7s. to 7s. 9d. ; manufacturers’ 
fuel, 4s. to 5s. 6d. ; coke from 9s. 6d. to 13s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was fairly numerous, and the depression 
noticeable towards the end of last week had to some 
extent disappeared, and though business was still quiet, 
the position was stronger and more satisfactory. At the 
same time, however, there was not much disposition to 
do business shown, and what transactions were recorded 
were mostly for early delivery. Several makers would 
not do business at market rates. Merchants sold No. 3 
g.m.b. Cleveland gs iron somewhat readily at 40s. 3d. 
for prompt f.o.b. delivery, and that price was generally 
quoted, though some buyers endeavoured to purchase at 
as low as 40s. The lower qualities were still very scarce. 
No. 4 foundry and grey forge were quoted 39s. 6d. to 40s. 
Middlesbrough warrants were quiet but steady through- 
out the day, opening at 40s. 04d. and closing 40s. cash 
buyers. East coast hematite was plentiful, and merchants 
were said to hold a good deal. Quotations varied very 
much. Some -buyers would not offer more than 49s. 
for early delivery of mixed numbers, but we did not hear 
of business being done at such a low figure. Merchants, 
however, sold at 49s. 6d. Makers quoted from 50s. to 
51s. Spanish ore was less scarce, but the supply was 
still anything but abundant. Rubio was 15s. 3d. ex- 
ship Tees. ‘To-day the market was a little stiffer, owing 
to Middlesbrough warrants advancing to 40s. 3d. Some 
firms were inclined to advance rates for makers’ iron, but, 
on the whole, prices were not quotably altered. 


Manufactured Iron and Steel.—There is practically no 
ae in the manufactured iron and steel trades. If 
anything, prices all round are a shade easier, but producers 
of all kinds of articles quote similar rates to those we last 
gave. Some of the large works here are not fully em- 
ployed. This unsatisfactory state of affairs is generally 
attributed to the Americans having secured some of our 
customers, particularly billet buyers, and some anxiety is 
now felt in this district with regard to American competi- 
tion. The rumours recently set afloat that the Americans 
had secured large steel rail orders for England are not 
believed here. 


Darlington Steel and Iron Company.—The shareholders 
of the Darlington Steel and Iron Company, Limited, 
have received from Mr. Peat, of Middlesbrough, the 
liquidator, a circular stating that failing to sell the 
property, the committee suggest reconstructing the 
company and restarting the works, with a view of 
modifying the production of rails, and introducing 
subsidiary trades. It is not proposed to abandon 


the industries hitherto carried on, unless condi- 
tions make it desirable. It is estimated that 
the new capital required would be 30,000/. for 


new machinery and improvements to present plant, and 
15,0007. in addition to the 9000/, in co for working 
capital. The value of the land, buildings, and plant is 
put down at 86,8637. Three classes of share capital are 
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suggested, viz., 66,8637. 5 per cent. cumulative first pre- 
ference shares, to be allotted to those finding fresh money ; 
secondly, 50,0000. 5 ea cent. second preference shares, 
to be issued in exchange at par for the existing pre- 
ference shares; and 31,8632. ordinary shares. All these 
shares are to be of 1/. each. Failing support of this scheme, 
no course remains but to realise the assets without further 
delay, at the best price obtainable. 


Messrs. Bolckow, Vaughan, and Co.—The directors of 
Messrs. Bolekow, Vaughan, and Co., Limited, in their 
annual report point out that during the year the demand 
for iron and finished steel was good, although prices did 
not rise to a high level. The profit available for distribu- 
tion from all sources, and after providing for deprecia- 
tion, was 286,247/. 8s.7d., which, together with the amount 
brought forward from last year, viz., 13,743/. 11s. 9d., 
gave a total of 299,991/. 0s. 4d. The directors re- 
commend its distribution as follows: For payment of 
interest on debentures, 12,9597. 5s. 6d.; for payment of 
dividend on preference shares, 23,604/. ; for payment of 
dividend on 81,488 fully-paid shares at 5 td cent., or 11. 
per share, 81,4887. ; for payment of dividend on 93,045 
shares, with 12/. paid, at 5 per cent., or 12s. per share, 
55,8277. ; estimated expenditure to complete new en- 
gines, &c., for blast-furnaces, 35,000/.; to be added to 
reserve fund, 40,0007.; balance to be carried forward, 
51,1127. 14s. 10d. 


NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown more activity; 
the best descriptions have been quoted with firmness at 
10s. 6d. to 10s. od. per ton. There has been a better inquiry 
for coal adapted for bunkering purposes. Milder weather 
has reduced the demand for household coal, but No. 3 
Rhondda large has, notwithstanding, been in good request 
at 11s. to 11s. 3d. per ton. Coke has been in active demand, 
and foundry qualities have advanced 1s. per ton; the 
best foundry descriptions have made 18s. 6d. to 18s. 9d. 
per ton, and furnace ditto 14s. 6d. to 16s. 6d. per ton. 
Tron ore has been in good demand ; the best rubio has 
made 14s. 6d. to 14s. 9d. per ton. The manufactured 

iron and steel trades have shown sustained activity. 


Keyham Extension.—Sir J. Jackson, the contractor for 
the Keyham extension, is making progress with what is 
eventually expected to be the finest set of basins and 
docks at any British naval arsenal. <A start has been 
made with the excavation for the stonework of the closed 
basin, which alone will extend over 355 acres, and also 
for the inland walls of No. 3 and No. 4 docks, the former 
of which will have an inlet to the basin. The lapse of 12 
months has brought with it a great change in the appear- 
ance of the site. 

Work for Keyham.—The principal item on the pro- 
gramme of work for Keyham next year will be the manu- 
facture of propelling machinery for a third-class cruiser of 
the Proserpine type. Although no provision for the work 
was made in the estimates, some portions of the engines 
have already been commenced, as have the boilers, which 
are also to be built at Keyham, and which are to be 
of the water-tube type. The drawings and patterns 
used by the Keyham staff in the manufacture of the 
Proserpine’s machinery have been adopted for the 
new vessel, while the expenditure on the work up to April 
next will be met by a supplementary estimate. It was 
thought at first that the machinery was intended for the 
Pomone, recently laid down at Sheerness, but it has tran- 
spired that the vessel for which the new engines are in- 
tended will not be laid down until next year, although it 
has been arranged to build her at Sheerness. The 
Pomone’s engines, which are to be supplied by Messrs. 
Penn and Sons, are similar to those which are being 
manufactured at Keyham, viz., two sets of triple-expan- 
sion, with vertical cylinders; collectively they are ex- 
pected to develop 7000 indicated horse-power with forced 
draught, and 5000 horser-power with the natural draught. 
The cost of the machinery for each vessel of this class is 
about 23,5007. The boilers, which are to be made at Key- 
ham, for the new vessel are to be of the Thornycroft type. 


Lynton and Barnstaple Railway.—On Monday the first 
train crossed the Cheltham viaduct, five miles from 
Barum, and the most serious piece of work onthe line. It 
appears that 12 out of 19} miles are ready for the _per- 
manent way, and that 16 miles are well in hand. Four 
heavy banks between Cheltham and Lynton are being 
closed in. One of these, Holwill Bank, is 60 ft. at its 
highest point; Hannacott, 50 ft.; Dean Steep (near 
Lynton), 39 ft.; and the Westland Pound, 34ft. At 
Martinhoe Cross, the highest point of the line (1000 ft. 
above the sea), there is a cutting 32 ft. deep and a quarter 
of a mile in length. Lancey Brook Viaduct, 7 miles from 
Barnstaple, 28 ft. in height and 150 ft. in length, is ready 
for ballast, and in a fortnight it is expected that there 
will be a clear run from Barnstaple to Bratton Fleming. 


Obsolete Torpedo-Boats.—The Lords of the Admiralty 
have decided to offer for sale the three first-class torpedo- 
boats Nos. 2, 5, and 13, now at Devonport, and they have 
been placed in Keyham basin to have their armament and 
machinery removed. Nos. 2and 5, which were long since 
pronounced unfit for service, were two of the first 
torpedo-boats built, and they have been in the service 
for about 20 years. Although termed first-class boats, they 
have a length of only 87 ft., and a displacement of 28 tons, 
while the latest type of first-class torpedo-boats has a 
length of 140 ft., and a displacement of 130 tons. Nos. 2 and 
5, although fitted with engines capable of developing only 
450 indicated horse-power, were, when new, able to attain 
a speed of 20 knots, while the latest type of boat, with 
2690 indicated horse-power engines, is only able to attain 
aspeed of 23 knots. No. 13, although entered in the ser- 





vice two years later, is similar in construction to Nos. 2 
and 5. 








MISCELLANEA. 


THE Government of Sweden has instructed the State 
telephone authorities to put aside a handsome sum for 

—_ for useful inventions in this branch made within 
Sweden. 


Rapid progress is now being made with the various 
buildings of the forthcoming Stockholm Exhibition, and 
it is hoped that everything will be about ready for the 
opening date. The large industrial hall is about ready ; 
it is a very handsome and striking building. 


It is interesting to note that, after much grumbling on 
the part of the public of the bad service rendered, the 
Brazilian Government has decided to lease the Central 
Railway to a private company in the hope of getting more 
efficient service under private management than the 
Government has been able to secure by its own efforts. 


The accounts of the war with China have just been 
finally passed by the Japanese Treasury. They show a 
total cost of 210,973,669 yen for the war, the War Depart- 
ment expenditure being 171 million yen, including a 
national subscription of 5,600,000 yen, and the naval ex- 
penditure being 39,973,669 yen. 


The traffic receipts for the week ending February 21 on 
33 of the principal lines of the United Kingdom amounted 
to 1,468,5767., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,405,948/., with 18,863 miles open. 
There was thus an increase of 62,6287. in the receipts, and 
an increase of 88} in the mnileage. 


An International Building Trades Exhibition will be 
held at the Agricultural Hall, Islington, from March 20 
to 27. The Lord Mayor has consented to officiate 
at the opening, and a number of technical societies have 
decided to pay official visits during the Exhibition week. 
Further information can be obtained on application to 
the Secretary, 43, Essex-street, Strand, W.C. 


Judgment was given on the cordite patents on Wednes- 
day, Mr. Justice Wright’s decision being in favour of the 
Government on the main question of infringement, though 
he held that Mr. Maxim’s patents were perfectly valid. 
The composition of the Government powder differing 
from that patented by Mr. Maxim, he held that no in- 
fringement had been made out. 


The joint committee of the Lancashire and Yorkshire 
and the London and North-Western Railway Companies 
have entrusted the Naval Construction and Armaments 
Company with an order to build a twin-screw high-speed 
Channel steamer for the Belfast and Fleetwood service. 
This steamer will have a speed of 19} knots, and will 
thus be faster than the last steamer built for the sam 
owners at Barrow, the Duke of Lancaster. . 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul at Nice, stating 
that tenders are invited by the prefecture of the Depart- 
ment of the Alpes Maritimes in France for the dredging 
of the harbour of Antibes. Tenders must be sent in to 
the ‘‘ Hétel de la Préfecture,” Nice, before 10.30 a.m. on 
Tuesday, the 9th inst. Such further particulars as have 
been received may be seen at the commercial department 
of the Foreign Office any day between the hours of 
11 a.m. and 6 p.m. 


The authorities at the head of the industrial exhibition 
at Niirnberg in 1896, have tackled the matter of the busi- 
ness results directly traceable to the exhibition in a very 
practical manner, having sent forms with questions to all 
the exhibitors. From the answers it appears that the 
sales number 9117, representing an aggregate value of 
1,881,769 marks (or about 94,000/.), and that the orders 
number 8828, representing an aggregate value of 1,500,017 
marks (or about 75,0007.) The sales and orders are classi- 
fied under 17 different heads, machinery being at the top 
of the list with over 50,0007. . 


A committee of the Sheffield Town Council has been 
engaged in collecting data as to the comparative merits 
of the overhead and the conduit systems of electric 
traction, as practised here and abroad. From the figures 
obtained it appears that the cost per mile of an overhead 
system at Berlin is about 2400/., whilst the conduit system 
costs 6450/. per mile there. At Brussels the overhead 
system costs 54107. per mile, and the conduit system 
19,6002. for a double line. At Buda-Pesth the figures are 
29007. and 4587/7. to 6944/7. respectively, whilst at Milan 
the conduit system is estimated to cost four times as much 
per mile as its rival. 


The Health Committee of Cardiff are sanguine enough 
to believe that they may dispose of their town refuse, if 
not at a profit, at any rate without material cost to the 
community. This they propose to do by adopting sepa- 
rating machinery such as is used at Chelsea. The waste 
paper, rags, &c., they propose to convert into brown 
paper and millboard on the premises, and to grind there 
also the bones collected. A clinker mill is to be fitted for 
breaking up clinkers from the destructor for fine con- 
crete making, whilst the rough screenings are to be 
washed to provide fuel for boiler furnaces, . Old tin cans 
are to be treated for their solder and tin, and one or more 
mortar mills are to be erected for mortar making. 


When electric was substituted for horse traction at 
the city of Lyons, France, the tracks already laid proved 
far too light for the increased strain to which the new 
motive power subjected them. The joints in particular 
gave much trouble. It was accordingly determined to 
try the effect of replacing the fishplates previously in use 
with solid cast wale joints, a method of construction 


which originated in the States, and has proved of great 
value there. The work was accordingly intrusted to the 
ilwaukee, U.S.A., 


Falk Manufacturing Company, of 


and has been carried out, without interrupting the traffic, 
at the rate of 70 to 80 joints per night. The method 
followed is to cast a solid block of cast iron around the 
joint. The castiron partially welds with the metal of the 
rail, and makes the joint the strongest part of the track. 
The first three miles treated proved so satisfactory that 
it was determined to extend the system to the rest of 
ae ers lines, which aggregate about 33 miles in 
erigth. 


Unreasonable as are the verdicts often returned by 
English juries in the case of accidents in which a railway 
or tramway company is concerned, matters are still worse 
in the States, and have become so serious as to lead to 
the formation of a casualty association in which the 
various companies combine together to afford mutual 
support. Ina recent case in which this association was 
concerned, a man and his wife brought a suit for personal 
injuries received in a collision between a cart in which 
they were driving and anelectric car. The usual evidence 
was given as to the serious effects of the accident on the 
health of the plaintiffs ; but unfortunately for them, the 
association had caused a male and female detective to 
enter the service of the plaintiffs directly after the acci- 
dent. It was thus proved that in spite of the seriousness 
of the alleged injuries, the two plaintiffs were able to lift 
heavy weights without difficulty, and boasted of never 
being sick. As a consequence they lost their case. 


From the official returns of the New South Wales rail- 
ways it appears that the earnings for the last quarter of 
1896 show an increase of 38,737/., and the expenses an 
increase of 12,328/., leaving an improved net result of 
26,4091. The working expenses represent 46.86 per cent. 
of the gross traffic. Liberal provision for renewals, it is 
stated, has been made. The traffic generally shows a 
satisfactory improvement in all branches, the only excep- 
tion being with the live stock, the better rainfall expe- 
rienced having enabled the pastoralists to retain their 
stock toa larger extent than was practicable last year, 
when the country was afflicted with drought. The pre- 
sent loss would, it was predicted, lead to improved busi- 
ness later on. The aggregate revenue from the railways 
and tramways for the half-year, July 1 to December 31, 
amounted to 1,794,393/., being an increase of 78,5827. on 
the revenue for the corresponding period of 1895. The 
railway working expenses for the ‘all pee represent 504 
per cent. of the gross traftic. 


We understand that it will be some months before the 
Royal Commission on Electrical Communication with 
Lighthouses and Light Vessels are able to enter upon 
the consideration of their final report. It may be remem- 
bered that in May last an interim report was issued, from 
which it appeared that, although the lighthouse cables 
laid on the recommendation of the Commission had 
worked satisfactorily, the cables to light vessels did not 
answer so well as had been anticipated. It was added, 
however, that experiments were being made with a system 
of communication by induction, wih the Commissioners 
hoped would solve the difficulty. Unfortunately this ex- 

ctation has not been realised, and arrangements have 

ad to made for a series of further experiments in 
order to test the efficacy of alternative schemes. For 
these experiments fine weather, such as that which usual] 

accompanies May, June, July, and August, is essential. 
In the circumstances the Commissioners have agreed to 
— the consideration of their final report for six 
months. 





ANNUALS.—In these days, when everybody, even the 
idlest, wishes to know who’s who, there should no 
lack of directories and guides to the ranks of society, 
and Messrs. Whittaker (12, Warwick-lane, Paternoster- 
row), who save of the nation’s time per annum 
with their handy ks of reference, issue this month the 
first of a new annual—‘“‘ A Directory of Titled Persons ”— 
at the price of half-a-crown. Thereisa well-written intro- 
duction which discusses the mysteries of the several ranks 
and _ settles questions of precedent ; following that is 
the lists of all titled persons, and an index to country seats. 
One great advantage is that the directory is under one 
alphabetical list, so that it is only necessary to know 
the name to find out everything else.— This week 
we have also received Willing’s British and Irish Press 
Guide, published by this widely-known firm at 162, Picca- 
dilly, London, W. There is an alphabetical list, a classifi- 
cation — to interests, professions, or trades spe- 
cially catered for, and lists according to towns, foreign 
countries, and colonies, It is the twenty-fourth annual 
issue, and the price is only 1s, 





A Compact Ickr-Maktnc Macuinr.—In a space of 
114 ft. by 32 ft., the Pulsometer Engineering Company, 
of Nine Elms Iron Works, London, have fixed a plant for 
the manufacture of 10 tons of clear ice per day, at the 
same time providing cold —— of 20,000 cubic feet 
capacity and a chill-room for an abbattoir, which is in the 
same building. The cold stores are on the upper floor, 
and everything else on the ground floor. The boiler is of 
the Lancashire type, constructed for a working pressure 
of 110 lb. per square inch, and is fitted with special forced 
draught apparatus for burning cheap fuel. The engine 
and compressor are of the Pulsometer Company’s patent 
type, 7.e., with high and low pressure cylinders side by 
side, working on the same crosshead. The compressor 
is of the double-acting type, with renewable seats and 
valves, working without springs. A bye-pass with 
wrought-iron valves and pipes is fitted to this pump, for 
enabling the contents of the condenser to be pumped into 
the refrigerator if required, and vice versd. There are 
three ice tanks, containing freezing cells, which cells pro- 
duce blocks of ice in ordinary work 8 ft. by 6 ft. by 8 in., 














but when required the thickness can be increased to 16 in, 
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THE FIRST-CLASS BRITISH CRUISER “NIOBE;” LAUNCHING CRADLES. 
CONSTRUCTED BY THE NAVAL CONSTRUCTION AND ARMAMENTS COMPANY, LIMITED, BARROW-IN-FURNESS. 
(For Description, see Page 309.) 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Tuesday, March 9, at 
8 p.m. Papers to be further discussed: 1. ‘‘The Main Drainage 
of London,” by Messrs. J. E. Worth and W. Santo Crimp, MM. 
Inst. C.E. 2. ‘‘ The Purification of the Thames,” by Mr. W. J. 
Dibdin. Paper to be read, time permitting: ‘‘The Mond Gas 
Producer Plant and its oe ete pa by Mr. H. A. Humphrey, 
Assoc, M. Inst. C.E. Students’ meeting, Friday, March 12, at 
S8p.m. Paper to be read: ‘“‘The Inverness Section of the Inver- 
ness and Aviemore Railway,” by Mr. H. F. Brand, Stud. Inst. C.E. 
Mr. J. C. Hawkshaw, M.A. (Member of Council) will preside. The 
** James Forrest” lecture will be delivered in the theatre of the 
Institution on Thursday, March 18, at 8 p.m., by Dr. G. Sims 
Woodhead, director of the research laboratories of the Royal 
Colleges of Surgeons and Physicians. The subject will be ‘‘ Bac- 
teriology.” 

INSTITUTE OF MARINE ENGINEERS.—Monday, the 8th inst., at 
8p.m. Adjourned discussion on paper on ‘ Electrical Welding,” 
by Mr. S. F. Walker. 

Puysica Society or Lonpon.—Friday, March 12, at 5 p.m., at the 
Rooms of the Chemical Society, Burlington House. ‘‘A Me- 
chanical Cause of Homogeneity of Structure and Symmetry 
Geometrically Investigated, with Special Application to Crystals 
and to Chemical Combination.” Illustrated by models. By Mr. 
William Barlow. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 
11, at the Institution of Civil Engineers, at 8 p.m. ‘On some 
Repairs to the South American Company’s Cable off Cape Verde, 
1893 and 1895,” by Mr. H. Benest, Associate. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Friday, March 12, at 
8 p.m., at the Westminster Palace Hotel. Paper to be read and 
discussed : ‘‘ The Protection of Buildings, &c., from Fire,” by Mr. 
W. R. Beckton. 

Roya. INsTITUTION OF GREAT BriTaIn.—The Friday evening dis- 
course next week (March 12, at nine o’clock), will be given by Pro- 
fessor Arthur Smithells, B.Sc., F.1.C., on ‘‘ The Source of Light in 
Flames.” Afternoon lectures next week, at three o’clock. On 
Tuesday, March 9, Professor A. D. Waller, M.D., F.R.S., on 
“Animal Electricity” (Lecture VIII.). On Thursday, March 11, 
Professor Percy Gardner, Litt. D., F.S.A., on ‘‘ Greek History and 
Extant Monuments” (Lecture II.). On Saturday, March 13, the 
Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.L, 
on ‘‘ Electricity and Electrical Vibrations” (Lecture ITI.). 

Tue Surveyors’ InstitTuTION.—Monday, March 8, when a paper 
will be read by the Right Hon. Horace C, Plunkett, M.P., on 
oe Co-operation.” The chair to be taken at eight 
o'clock. 

Tue Sanitary InstitrutTE.—At the Parkes Museum, Margaret- 
street, W. Wednesday March 10, when a discussion will be 
opened by Mr. Baldwin Latham, M. Inst. C.E., F.G.S., F.R. 
Met. Soc., on ‘‘Indian Sanitation.” The chair will be taken at 
ae by Sir W. Guyer Hunter, K.C.M.G., Q.H.S., M.D., F.R.C.P., 

Society or Arts.—Wednesday, March 10, at 8p.m. Thirteenth 
Ordinary Meeting. ‘‘The Prevention of Fires Due to the Leakage 
of Electricity,” by Mr. Frederick Bathurst. Mr. W. H. Preece, C.B., 
F.R.S., will preside. Thursday, March 11, at 4.30 p.m. Indian 
Section : ‘‘ Prevention of Famine in India,” by Sir Charles Alfred 
Elliott, K.C.S.I. (Secretary to the Famine Commission of 1878, and 
late Lieutenant-Governor of Bengal). The Right Hon. Lord George 
Hamilton, M.P., Secretary of State for India, will preside. 
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THE ENGINEERS’ DISPUTE. 

UNLEss wise counsels prevail, there is a grave 
danger of acrisis in the engineering trade. For 
some time the Amalgamated Engineers have been 
raising difficulties of various kinds in separate dis- 
tricts, and these have from time to time engaged the 
attention of the Employers’ Association. Thus in 
one case the men object to unskilled labour at a 
purely automatic machine ; in other instances there 
is the desire to maintain the piece-work rate at its 
old level, irrespective of the fact that with newer 
machines the worker, even with a reduced rate, 
may make a higher wage without increasing his 
exertion. Again, there is the eternal overtime 
question, the dispute as to the rate of remuneration 
for trial trip. work, and many other contentious 
matters, all tending towards harassment, and based 
upon the mistaken idea that the true policy of 
the working classes is never to surrender any- 
thing, no matter what is offered in exchange for 
it. As it is impossible to conduct business satis- 
factorily with so many causes of disagreement be- 
tween masters and: men, the employers have this 
week held a meeting, and have written to the 
Amalgamated Society the letter which we print in 
‘* Industrial Notes.” In it they urge the necessity 
of conference and agreement as to the many points 
which are now in dispute, and ask that the men’s 
union will arrange a meeting by March 12, and 
as a very necessary prelude they suggest that all 











28| men on strike return to work.: There are few engi- 


neers out, so that this stipulation involves little 
sacrifice. The employers do not anticipate ‘any- 
thing but an amicable settlement ; and therefore 
have not, as suggested, issued any ultimatum. 


The subjects for reference to the proposed confer- 
ence are very varied ; that on the overtime question 
is not the least difficult. It is seldom that the in- 
dividual workman objects to a reasonable amount 
of overtime, and yet the men in the mass offer a 
strenuous opposition to it. It is universally con- 
ceded that for breakdown and repair jobs overtime 
may be worked, and generally there is competition 
in ashop to get into a gang told off for such work. 
Further, when trade is good the antagonism to over- 
time is not very noticeable, except among the 
officials of a union, who have to maintain an ap- 
pearance of consistency. But when trade is slack 
an outcry is immediately raised that the men work- 
ing long hours are taking the bread out of the 
mouths of those who are unemployed. There 
is an appearance of reason about this which it is 
difficult. to controvert, and probably systematic 
overtime — year in year out—will have shortly 
to be given up in all shops in which the Amal- 
gamated Society hold control. .There has been 
a steady movement among the working classes for 
many years in favour of greater leisure, but it is a 
question whether it may not be worth while to 
barter a portion of what has been gained for 
increased earnings. A man who knocks off work 
at half-past five in a country town has a good deal 
of time on his hands which he finds a difficulty in 
filling. During eight months of the year there is 
little pleasure to be gained in the fresh air in the 
evening, the result is that soon after six a man 
finds himself at home washed and fed, and with 
four clear hours before bedtime. It is no easy 
matter to provide healthy and interesting pursuits 
every night in the week, especially on a work- 
man’s limited income. An extra hour and a half’s 
work is rather a boon under such circumstances, 
while the additional money enables the remaining 
leisure to be spent in more pleasant or profitable 
ways. 

At present overtime does not involve any men 
being out of work. Trade is good, order-books are 
full, and all capable workmen are employed. For 
the rest of the year, at any rate, there will be no 
falling off. Those who wish to place orders now 
can get no guarantee as to delivery. Only this 
week an engineer told us that the sole way he could 
satisfy his customers was by ordering parts of 
machines in France and assembling them in 
his own place. Under these conditions it is 
a dangerous policy to insist on the abolition of over- 
time. It throws work into the hands of the 
foreigner, and limits the employment of capital in 
this country. It is a hopeless business to attempt 
to find steady employment for all the men in an 
industry. In every walk of life, from the highest 
to the lowest, there is a residuum of the unfit, of 
men who have missed their vocation, and of others 
who are unsuited for a world in which labour is a 
necessity for existence. Such people can never 
secure more than fitful spells of employment, and 
not all the efforts of doctrinaire politicians or trade 
union secretaries can do more for them. 

This idea .of reducing the rate of output to 
lengthen the job is as old as it is pernicious, and 
results in the end in a substantial decrease in the 
number of men employed, and also in the wages 
which can be paid them. Our «trades union 
organisers have the peculiar habit of forgetting the 
progress of other manufacturing nations, in whose 
competition rests the crux of the whole ques- 
tion underlying the threatened crisis. The measure 
of a man’s wage is the quality and amount of the 
work he turns out. If either be increased, he and 
his employer must be the gainers in the long run. 
Speaking generally, the engineering products of this 
country are as good as they can be, measured in re- 
lation to'the uses for which) they are designed. 
It follows, therefore, that what is wanted to enable 
more successful competition to: be waged with 
our neighbours, say in the States, is to increase 
the rate of production. More effective competition 
will insure more work for our men. That is the 
point which is involved in this question of fully 
utilising new machinery. It is suicidal to urge 
that by increasing the rate of production of a new 
machine, the worker will the sooner be idle. It 
rather means that he and his employer will be able 
to sell their joint production for less, find more 
markets, and thus bring more employment. This 
does not involve any reduction of :wages either 
to the individual or to the whole class of workers. 
The use of machinery and the greater rate of pro- 
duction have ‘ever. increased wage. ‘Thus when 








Tweddell’s riveter was introduced, the rate of pay 
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for closing 100 rivets was reduced from 33 to 50 per 
cent., but the men added greatly to the sum of their 
wage by the greater output. It is the same with 
every tool and inevery trade. The introduction of 
machinery, and the full utilisation of it, reduce the 
physical fatigue of the workman, while at the same 
time they increase his earnings. Greater output re- 
duces the cost, lessens the price, and increases the 
demand and the markets to be supplied. These 
points are not by any means new, but they cannot 
be too strongly enforced at the present moment. 

High wages as well as competition within the 
United States, for instance, have so stimulated in- 
ventive genius in the evolution of labour-econo- 
mising tools that any difference as between British 
and American wages is in part nullified by the 
larger output consequent on a freer, perhaps mor 
intelligent, use of machine tools. Mr. A. E. 
Outerbridge, Jun., in an interesting address to the 
students at the Pennsylvania University, has been 
enforcing this very point, and has called attention to 
the fact that in some European countries, even in 
Britain, workers have failed to reap the full advan- 
tage of American tools installed in their works. 
It is open to question whether this is not more 
largely due to trade unionism than to the low 
wage paid. The unionists place every obstacle to 
the maximum amount of work being got out of 
a machine, and to men attending more than one 
machine. Thus, for instance, we recently heard 
of a case in which the output of a certain machine 
was much less in this country than in the States 
working on the same material, and on investigation 
it turned out that the American workman was 
allowed to use his brains, and would vary his speed 
and feed with the diameter of the part being turned. 
As the diameter of the piece varied very considerably 
in different parts, the constant speed used by the 
British workman totally failed to obtain the full 
efticiency from the machine. In some works in the 
States there are two rates of payment for the same 
work. The longer a man takes over a job the lower 
is the rate at which he is paid per piece. Thus a 
clever workman not only does more work in a given 
time than his slower neighbour, but is paid for his 
work at a higher rate per piece, and thus scores 
twice over. The effect from the employer’s, and 
from the national, point of view is to more than 
double the output of the plant. 

Increased production, as we have said, is resisted 
on the part of the unionist on the long-exploded 
theory that the greater the output per man the 
fewer the men employed. Now a study of Mr. 
Outerbridge’s paper shows how it strikes the 
foreigner, for he congratulates the States worker 
on the fact that this greater production in the 
States is opening up the markets of the world 
to the American worker, so that the less the 
output with us the greater the exports from the 
States. This opposition to more rapid methods 
discourages the British employer in introducing 
new machines, for although they offer possibilities 
for overtaking the work at a cheaper labour cost, 
the unionist will not recognise them. Thus with 
a new tool a job might be done for, say, 4s., in- 
stead of 6s. in the case of the old machine, yet the 
worker objects to the piece-work rate being re- 
duced even to 5s., although he might, by exercis- 
ing his common sense, increase the sum of his 
wage 25 per cent. An instance coming within our 
personal experience exemplifies this. A certain 
rate had been fixed in years past for the fitting up of 
marine engine cylinders ; new tools were introduced 
which materially reduced the work of erection, but 
notwithstanding this, little or no reduction was 
made in the piecework rate, and as a consequence 
the chargeman was accustomed to tell his gang not 
to work so hard, or the piece rates would be 
reduced, and he would be deprived of opportunities 
for that slumber so readily induced each morning 
between six and eight o’cleck by the consciousness 
that his apprentices were not being overworked. 
In this case all the energy ox the brain seems to have 
been dissipated in arranging a comfortable couch in 
the seclusion of a low-pressure cylinder. 

Mr. Outerbridge points out that the growing 
efficiency of labour and tools in the United States 
is increasing the export in manufactures. Thus in 
the past year the total is put at 50 millions sterling, 
10 millions more than in 1895, and 15 millions more 
than in 1894; and of this total he estimates that 70 
per cent, were manufactures in which skilled labour 
formed the largest element of cost. ‘‘ It has been 


contended,” he says, ‘‘that freight rates on all 
heavy manufactured articles would surely always 





prove a prohibitive handicap. Facts again disprove 
theories. Two years ago an Alabama furnace sent 
an experimental shipment of 250 tons of pig iron to 
England. This was considered an ‘exceptional 
case,’ and was also pronounced a visionary project 
and derided as ridiculous in the extreme.” But, he 
quotes from an American contemporary the some- 
what sweeping statement that from this ‘‘ experi- 
mental 250-ton shipment business has increased 
until now there is an actual scarcity of steamer room 
to handle the business offered. Orders are being 
booked every week for large shipments to England 
and to Continental countries. It is difficult to 
rightly measure the influence of this trade upon 
the world’s commercial interests.” We know of a 
few occasional small consignments to this country, 
but it is possible that Europe is taking more. The 
lecturer himself proceeded to say that a recent 
statement by an officer of a leading furnace com- 
pany indicated that the foreign orders booked by 
that company alone amounted to about 40,000 tons, 
and inquiries under consideration between 30,000 
and 40,000 tons. One of these, the same day on 
which this information was given, covering 5000 
tons, ‘‘ materialised into an order.” Pig iron has 
already been shipped to Liverpool, Manchester, 
Rotterdam, Vienna, Genoa, Trieste, Yokohama, 
and elsewhere abroad. These, he adds, are facts 
not generally known. All this may be exagge- 
rated ; but there is the undoubted fact of the 
growth in the export of manufactured goods; of the 
fact that ore can be won for 27 to 30 cents (1s. 3d.) 
per ton ; that transport is cheap ; that furnaces are 
giving 572 tons of Bessemer pig iron per day ; that 
1600 lb. of coke per ton suftices to smelt a ton ; 
that American files and shears, turbine water- 
wheels and printing presses are to be found in 
Bradford ; that some parts of locomotive building 
cost one-third what they formerly did ; while on all 
hands the piecework condition prevailing induces 
the employer to fit new machines and the worker 
to make the most of these tools, so that production 
is less costly. These are points which the British 
worker would do well to ponder over. 
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THE NAVY ESTIMATES. 

On Tuesday last the Navy Estimates for 1897-98 
were presented to Parliament. <A certain amount 
of uneasiness had been caused by rumours afloat 
that the amount to be devoted to the Navy was to 
be much reduced during the coming year, more 
especially in Vote 8, which provides for shipbuilding 
and engineering of warships. Whatever the original 
intention may have been, the reality turns out to be 
far less startling than was rumoured, for the de- 
crease on last year’s expenditure in this department 
will only be about half a million. Possibly the 
rumours referred to were not without foundation, 
but political events have turned the current of 
intention in another direction. 

The total estimates for the financial year which 
begins on April 1 next are 21,838,000/., without 
appropriations in aid, which amount to 942,473I. 
This is practically the same sum as was voted last 
year, the net increase for the coming year being 
only 15,000/. The items showing decrease are 
those in Vote 8, to which we have alluded ; whilst 
the chief increase is in Vote 1, which provides for 
the pay of the personnel of the Navy. This year 
we have the total numbers brought to 50 over the 
round 100,000, that is to say, 6300 more than last 
year. ‘The total amount required for payment 
during the year of these ‘‘officers, seamen, 
boys, coastguard, and Royal Marines” will 
be 4,696,0001.; which is a little more than 
a quarter of a million in excess of the last 
estimates. Although we are sorry to see a falling off 
in the shipbuilding vote, it cannot be denied that 
the want of men is greater than the want of ships, 
although it must not be concluded from that state- 
ment that we have ships enough for the great work 
they would have to perform in case we were in- 
volved in a serious naval war. It should also be 
stated in explanation of the decrease in the ship- 
building vote, that when the programme of build- 
ing for the three years commencing 1896-97 was 
settled last February, the sum of 600,000/. was 
transferred from 1897-98 to 1896-97 in order to 
enable more rapid progress to be made. The next 
largest increase over last year is in Vote 9, which 
deals with naval armaments, the amount to be 
voted amounting to 2,675,000/., which is 131,800I. 
in excess of last yeat’s figures. Vote 8 is divided 
into three sections. Section I. includes salaries, 








wages, &c., for dockyards at home and abroad, 
the estimate for which is 1,996,000/. In Sec- 
tion II., which comprises materiel in connec- 
tion with dockyard work, 2,024,000/. will be 
required. Section ITI. includes contract work, and 
for this the sum of 5,210,0001. is set apart. 
As already stated, the decrease in Vote 8 is over 
half a million as compared to last year. The re- 
maining chief items under the heading of effective 
services are as follows: Vote 2, victualling and 
clothing for the Navy, 1,384,6001. ; Vote 3, medical 
establishments and services, 161,4001.; Vote 7, 
Royal Naval Reserves, 249,9001. ; Vote 10, works, 
buildings, and repairs at home and abroad, 
648,800/.; Vote 11, miscellaneous effective services, 
195,400/. ; and Vote 12, Admiralty Office, 243,6001. 
These, with other smaller items, bring the net 
total for effective services to 19,647,600/., which is 
about 11,0001. less than last year’s total. The non- 
effective services, which include half-pay, pensions, 
and allowances, amount to 2,130,100/. The extra 
estimate for services in connection with the colonies 
amounts to 95,3001. gross, but there are appropria- 
tions in aid to the extent of 35,0001. 

Turning to the First Lord’s statement, we are 
glad to notice that ‘‘a grade of engineer officers of 
warrant rank has been established as an encourage- 
ment to engine-room artificers who have rendered 
meritorious service, and at the same time as a step 
which will contribute towards meeting the growing 
requirements of the Fleet.” This is a tardy act of 
justice to a class of men who have always deserved 
well of their country, but who have been systemati- 
cally neglected by the ruling powers of the Ad- 
miralty. An engine-room artificer is a man who 
has learned a trade; he is, in fact, a skilled workman 
in one or another branch of the mechanical industries. 
No doubt the artificers would have been more 
grateful for the concession now made—and we have 
yet to learn how far it will extend—did they not 
feel that'it has been wrung from a reluctant Board 
by sheer necessity. The difficulty that has been 
experienced in getting artificers for the Fleet of 
late years is well known to all connected with the 
Navy, but has generally been denied in words, 
although the action of the Board has been ample 
confirmation of the fact. As our readers are aware, 
efforts have been made to supply the place of skilled 
mechanics by promoting stokers to their position, a 
step which we commented upon at the time.* We 
have now, however, an official acknowledgment of 
the difficulty in obtaining men for the engineering 
department. Mr. Goschen says in the annual 
statement, ‘‘While the numbers coming forward 
for most of the ratings have been most satisfactory, 
some difficulty has been experienced in obtaining 
the necessary number of engine-room artificers and 
artisans.” This is attributed ‘‘to the general re- 
vival of the shipbuilding trade ;” but the difficulty 
is far older than the late partial activity in the 
shipbuilding and engineering industries, and ex- 
tends back through a period of stagnation in these 
trades. The fact is that the inducements offered 
to artisans to enter the Navy have been altogether 
insufficient to tempt good handicraftsmen. It is 
true that there are a number of good men as engine- 
room artificers, butthey onlyremain because they are 
virtually obliged to do so. The accounts they give 
to younger men, not only in regard to pay, butas to 
their status, are so discouraging and are so palpably 
true that there is very little chance of getting a 
skilled man into the engine-room of one of Her 
Majesty’s ships so long as there is a berth to be 
had in a coaster or ocean tramp. However, Mr. 
Goschen tells us in his statement that ‘this 
matter is receiving the close attention of the 
Board.” Taken literally, that is not an encourag- 
ing statement, because the Board is composed of 
executive officers and parliamentarians who are 
prompted and wire-pulled by Admiralty clerks. 
All three classes—and it is with the greatest 
regret truth compels us to include executive 
naval officers in the statement—have never been 
able to recognise the value of the engine-room staff. 
Mr. Goschen, as First Lord, is, however, lord 
paramount of the Navy, and if he chooses to put 
down his foot firmly, the rest are but ciphers. 
Fortunately Mr. Goschen has a very firm will of 
his own, and plenty of good sense to guide it 
aright. It is to be hoped he will have time to 
spare for inquiring into this most important ques- 
tion, that he will seek information from instructed 
and unbiassed sources. That the engine-room 





* See ENGINEERING, vol. liii., page 753. 








Marcu 5, 1897. | 


ENGINEERING. 


317 








artificers have not been able to rise to warrant 
rank is little less than a scandal. They enter the 
Navy as skilled workmen, having acquired that 
status at their own or their friends’ expense. 
Generally they possess a general education equal, 
and, indeed, superior, to that of naval officers 
themselves of a few generations back. In any 
case they are of a higher class of society than the 
seamen, who have always had the prospect of 
becoming warrant officers. We have the greatest 
admiration for the latter class, but the engine- 
room artificers have every qualification to stand 
beside them. We hope the new grade warrant 
will be distributed with a liberal hand. 

Turning to the higher branch of the service, we 
find that changes are to be made in the entry and 
training of naval cadets. ‘‘It has been decided to 
gradually raise the age of entering naval cadets by 
one year, and to shorten their course of instruction 
in the Britannia to about 16 months.” The state- 
ment echoes the correspondence which has recently 
been published in the press, and no doubt there is 
much to be said in favour of the change. At the 
same time there is a good deal to be said on the 
other side. Whatever may be the deficiencies of 
the present method, it should be remembered that 
the Britannia system has resulted in producing a 
class of naval officers that are without equal, no 
matter where the comparison may be made. The 
foundation for the superiority of the British naval 
officer is the intense feeling of esprit de corps and pride 
in the service, the foundations of which are laid 
during the term of pupilage on the Britannia. The 
cadets are all future executive officers, the com- 
panionship is undiluted by any other element. 
They look on themselves as a class apart, and are 
trained to consider, and that at a youthful period 
of life when most open to receive and retain im- 
pressions, that the honour of the service rests on 
their shoulders. Such a training may result in 
some undesirable and narrowing traits of exclusive- 
ness. That, however, is a social drawback ; what 
remains is a jealousy for the reputation of the Navy 
which will stand the country in good stead if ever 
the Fleet is put to its ultimate use. It is for 
reasons of this nature, sentimental as they may 
appear, that we look with suspicion on steps, 
prompted by economy, which tend to shorten the 
period of cadetship. 

A few changes are to be made in the Royal Naval 
Reserve, which are in the right direction, although 
they are but a slight instalment of the enormous 
mass of reform required in this branch. The execu- 
tive officers’ list is to be increased by over 100, 
bringing the total to 1400; besides which there 
are to be 300 engineer officers. In order that 
the latter may acquire a knowledge of the work- 
ing of engines and boilers used in Her Ma- 
jesty’s ships, arrangements are being made to 
receive a limited number of them for a course of 
instruction at the home ports. - ‘‘ Opportunities 
will be given to them to study the construction and 
repair of machinery in the dockyards, and also 
the working of the engines and boilers of torpedo- 
boat destroyers and torpedo-boats, and of other 
classes of ships, when undergoing their trials.” It 
is to be hoped that the best class of engineers will 
take advantage of these facilities for increasing 
their professional attainments. The scheme un- 
doubtedly offers to the engineer of the mercantile 
marine an unrivalled opportunity of adding to 
his knowledge and experience, providing always 
that the spirit, as well as the letter, of 
the instructions are carried out by the naval 
and dockyard authorities. It is, however, some- 
what difficult for the average marine engineer 
in permanent employment to afford the three 
months specified as the duration of the course—and 
the period is short enough—without sacrificing 
something of his prospects of advancement, unless 
his employers take a broad view of the case. The 
men who can be most easily spared are not those 
most wanted. We hope, however, that these diffi- 
culties may not be found to stand in the way, and 
advantage will be taken of the opening by good 
men. During the period officers will receive the 
same rate of pay as they would be awarded if called 
out for service in the Navy, as well as lodging and 
provision allowances. 

Very considerable changes have also been made 
in the conditions of service of seamen of the Royal 
Naval Reserve. We have not, however, space to 


go into the details of the fresh arrangements here, 
and, indeed, the matter is somewhat beyond our 
province. 





Under the heading of ‘‘ Mobilisation” itis stated 
that the torpedo school proposed last year for Sheer- 
ness - Chatham has now been established. The 
number of yessels and torpedo-boats taking part in 
the summer manceuvres of 1896 was 105, and they 
were manned by 20,500 men. This is considerably 
above the numbers of the previous year. The number 
of torpedo-boat destroyers now in commission 
is 25. Five are in the Mediterranean, two on 
the China station, and 18 at the home ports. They 
are being used for instructional purposes, and the 
crews are frequently changed, with the object of 
securing the training of as many men as possible 
in this special service. The policy of commissioning 
new ships as soon as they are ready for service is 
being continued. The wisdom of such a_ step 
requires no insisting upon. 

We now come to, as yet, the most interesting 
part of the First Lord’s statement, that referring 
to ‘‘New Construction ;” that is to say, ship 
construction as opposed to repairs or renewals. 
As already stated, the last programme—that is 
to say, the programme of the financial year now 
nearly at an end—involved an expenditure greater 
than that ever before incurred; and it is satisfac- 
tory to learn that, in spite of the varied nature of 
the work and the novelty of a large part of it, 
‘fon the whole, expectations have been realised 
in both the dockyard and the contract sections of 
the work.” One of the chief difficulties experienced 
was that of getting tubes for the water-tube boilers 
required for the destroyers ; and it is strange how 
the bicycle mania did much to retard the work on 
Her Majesty’s vessels which were fitted with 
small-tube boilers. As a rule, we believe the 
bicycles generally had the preference, a fact 
which is doubtless to be accounted for by 
the very handsome margin of profit there 
is on a bicycle and the very small one which 
the astute negotiators at Whitehall generally call 
on the public to pay to engineering contractors. 
At the beginning of the year seven battleships of 
the Majestic class and the smaller battleship 
Renown were in hand. Of these the Prince 
George, the Victorious, and the Renown are com- 
pleted. The Mars and Jupiter have been delivered 
by the contractors five months within the con- 
tract dates; the trials of the latter vessel are taking 
place at the present time. The Czesar, Illustrious, 
and Hannibal will be completed towards the autumn. 
The five ships of the Canopus class have been com- 
menced. All these ships have been referred to 
from time to time in our columns. Reference is 
also made to the improvements and additions at 
Devonport, which once more put the west country 
yard in the position to build battleships equal in 
size and power to those constructed at the other 
Royal dockyards. The Ocean, one of the Canopus 
class, has been laid down at Devonport. 

The trials of the Powerful and Terrible, which 
form the great naval feature of the year, have been 
so fully dealt with by us at a recent date, that no 
further reference to them is needed here. Re- 
tarded delivery of boiler tubes has kept the Diadem 
class back somewhat, but it is estimated that the 
vessels will be ready within the specified time not- 
withstanding. Of course it is not the bicycle trade 
which is creating the difficulty here, as the members 
of bicycle frames are not 4$ in. in diameter. 
There has, however, been lately a great rush for 
all kinds of boiler tubes, large and small. The four 
new Diadems have been commenced in accordance 
with last year’s programme. Seven of the nine 
second-class cruisers of the Talbot class will be, we 
are told, completed before the financial year closes, 
and the other two will follow about a month later. 
Two of these vessels are now in commission, and 
have given great satisfaction tothe authorities. ‘“The 
intentionsof the design have been more than realised, 
the estimated speeds having been considerably ex- 
ceeded.” Three new second-class cruisers resembling 
the Talbot, but with a more powerful armament and 
a higher speed—they have water-tube boilers—have 
been given out to contract during the year. Of the 
third-class cruisers of the Pelorus class eight have 
been put in hand during the year 1896-97. Among 
these are some of the most interesting craft at pre- 
sent being built; we cannot now enter into 
details of separate designs, but we shall have more 
to say on the subject at a later date. The torpedo- 
boat destroyers have been so often dealt with in 
these columns that we need quote only a brief 
statement of what has been done. Six of the 
forty-two 26 or 27 knot vessels (the first group) 
built or building at the end of the last financial 





year are not yet delivered, the contractors hav- 
ing experienced difficulty in realising the con- 
tract speed. Of the second group, which consisted of 
30-knot boats, 24 have been launched, and five 
have successfully undergone their speed trials. 
Others are coming on. The five already tried have 
given good results, the Desperate, built by Thorny- 
croft, having made the quickest speed ever recorded 
on an official trial. In regard to these boats, Mr. 
Goschen says : ‘Progress on the 30-knot destroyers 
has not been so rapid as was originally anticipated 
by the firms carrying out their construction, all 
of whom had successfully fulfilled the condi- 
tions of their earlier contracts for destroyers. 
Experience has, in fact, proved that with each suc- 
cessive increase in speed new and unforeseen diffi- 
culties have to be surmounted, but there is every 
reason for anticipating that success will be finally 
achieved in all the vessels. During the coming 
financial year all the vessels of this type should be 
delivered and tried.” 

There yet remain three vessels of this class which 
have the still higher speed of 32 to 33 knots, the 
latter being guaranteed by Messrs. Laird Brothers. 
These boats are, as the First Lord says, largely ex- 
perimental in character. They will, however, be 
of greater power and larger displacement than any 
craft of the same class which have preceded them. 
This section of the statement concludes with a re- 
ference to the very interesting shallow-draught 
vessels which Messrs. Yarrow have in hand for the 
Admiralty. They are in many respects novel in 
design as war vessels, but will doubtless prove 
most useful in our all too numerous but unavoidable 
‘little wars.” They are to be completed by the 
autumn. 

The programme of new construction now an- 
nounced for the coming year includes four battle- 
ships, three third-class cruisers, two sloops, four 
twin-screw gunboats, and two torpedo-boat de- 
stroyers. A new yacht is also to be built for the 
Queen at Pembroke. Three of the battleships, the 
three cruisers, and two sloops will be built at the 
dockyards ; the other vouuile will be given out to 
contract. The propelling machinery for all ex- 
cept the two third-class cruisers and one of the 
sloops will be ordered from private firms. No 
particulars are given of these vessels. 

The report concludes this section by a summary 
of the vessels under construction or completing 
during the course of 1897-8: Fourteen battle- 
ships, eight first-class cruisers, nine second-class 
cruisers, 10 third-class cruisers, two sloops, four 
twin-screw gunboats, 52 torpedo-boat destroyers, 
eight light-draught steamers for special service, 
and one Royal yacht. The total number of 
vessels of all classes under construction during 
the year will be 108. Their aggregate displace- 
ment tonnage will be about 380,000 tons, and the 
aggregate indicated horse - power about 800,000 
horse-power. It is anticipated that during the 
next financial year 66 of these vessels will be com- 
pleted for service, including 50 torpedo-boat de- 
stroyers. 

Reference is also made to the reconstruction and 
repairs in progress, but there is nothing of special 
interest in this section. The debate on the Esti- 
mates has yet to be taken in Parliament, and we 
shall return to the subject when that is brought 
forward. 








THE CERTIFICATION OF BOILER AND 
ENGINE ATTENDANTS. 

Tue Bill for the Certification of Boiler and 
Engine Attendants was before the House of Com- 
mons on Wednesday, February 17, and the second 
reading was carried by a majority of 66, the num- 
bers being, for the second reading, 203; against it, 
137. For many years the proposed measure has 
been annually brought forward, backed by resolu- 
tions passed at the conferences of the united 
trades unions. In 1895 it was read a second time, 
and was referred to a Select Committee, which, 
after several sittings, decided not to proceed further 
with the Bill, and it was therefore lost. This year, 
after a spirited debate, it was again read a second 
time, but on Mr. Samuel moving that it be referred 
to the Standing Committee on Trade, Sir A. Hick- 
man objected, though he was willing to withdraw 
his objection if the Bill could be referred to a 
Select Committee. This not being agreed to by 
the promoters, the motion fell through, and there 
the matter rests for the present. 





For the information of our readers we may ex- 
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plain that the object of the ‘‘Steam Boilers and 
Engines Act, 1897,” is to secure the granting of 
certificates to persons in charge of engines and 
boilers, though it does not apply generally. It 
does not apply to ‘‘any boiler or engine used ex- 
clusively for domestic, agricultural, or farming 
purposes, or to any boiler or engine used in the 
service of Her Majesty, or to any boiler or engine 
used by a railway company, or to any boiler or 
engine used on board a steamship having a certi- 
ficate from the Board of Trade, or to any road trac- 
tion engine or steam roller.” It stipulates that 
any person having charge or control of any boiler 
or engine to which the Act applies, of 5 horse- 
power or upwards, used for winding workmen or 
minerals up or down the shaft of a mine, must 
hold a first-class certificate or a special certificate 
of service ; while a person taking charge or control 
of any other boiler or engine to which the Act 
applies must be the holder either of such a certi- 
ficate as aforesaid, or of a second-class certificate 
under the Act. Clause No. 8 reads as follows : 

‘* 4 person who has passed an examination held 
under this Act shall be entitled to receive a first- 
class certificate from a Secretary of State. 

‘*A person who within three months before or 
after the commencement of this Act produces to 
a Secretary of State satisfactory evidence that for 
not less than twelve months before the commence- 
ment of this Act he has within the previous five 
years had the practical charge or control of a 
boiler or engine of 5 horse- power or upwards 
shall be entitled to receive from a Secretary of 





State a special certificate of service, which for 
the purposes of this Act shall be equivalent to a 
first-class certificate. 

‘* A person who produces to a Secretary of State 
testimonials from at least two persons, which satisfy 
the Secretary of State that he is, in point of cha- 
racter, knowledge, physical ability, and experience 
fit to receive a second-class certificate under this 
Act, shall, on so satisfying the Secretary of State, 
be entitled to receive a second-class certificate.” 

The examination of candidates is left in the 
hands of the Secretary of State, who is to have the 
entire management and control with respect to sub- 
jects, the mode of conducting the examination, the 
time and place, and the evidence given by appli- 
cants as to physical ability, experience, and cha- 
racter, &c. 

In moving the second reading, Mr. Samuel 
said that, briefly, the Bill dealt with the boilers 
and engines used for winding workmen or minerals 
up or down the shaft of a mine, and might be 
called a Mining Bill. There were 733,000 men 
engaged in and about the pits of the country, 
and 580,689 men were engaged underground, so 
that it was important to safeguard life, and to have 
properly qualified men to attend to the winding 
machinery. With this view we are in entire sym- 
pathy, as it is probable that some colliery accidents 
might be prevented by the employment of men 
certified as competent for the duties of attending to 
the winding engine and machinery. But we think 
the promoters of the Bill are committing a blunder 


in including in its provisions engine and boiler | 








attendants in other branches of industry. The 
statement was made in the course of the debate 
that the Board of Trade annually reported that 
many boiler explosions were caused by ignorance, 
and the contention of the members who supported 
the Bill was that if boiler attendants were certified 
as competent, explosions would sensibly diminish 
and lives would be saved. We may point out, how- 
ever, that explosions are very seldom due to the 
ignorance or the neglect of the attendants. Out of 
114 explosions dealt with by the Board of Trade 
during the year ending June 30, 1895, 36 were re- 
ported as being due to ‘‘the neglect of attendants, 
&c.” On the surface this looks a high figure, and it 
| very possibly has stimulated the ardour of those 
| who voted for the second reading of the Bill. But 
| the figure will be seen to be misleading when we 
| explain that out of these 36 explosions as many as 
| 24 arose from boilers used for heating public build- 
ings, such as churches and chapels, and were due 
| to over-pressure consequent on the choking of tl e 
|circulating pipes with ice during frost. Out of the 
| remaining 12 explosions, six arose from overheating 
of the plates through the accumulation of scale (in 
five cases the boilers being on board vessels at sea) ; 
one from a defective safety valve, and one from 
the stresses caused by water finding its way into 
steam pipes ; while only four arose from shortness 
of water through the carelessness or ignorance of 
the attendants. Out of 79 explosions reported 
upon by the Board of Trade as having occurred 








during the year ending June 30, 1896, only nine 
were attributable to the neglect of the attendants, 
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and in some of these cases the feeding arrange- 
ments, &c., were defective. On the other hand, 
the Board of Trade clearly point out year by year 
that the great majority of explosions arise from 
defects in the boilers themselves, and not in the 
attendants. In short, therefore, the boilers 
need the examination and certification, and not the 
attendants. To discover and properly estimate the 
importance of defects in the construction or condi- 
tion of boilers, trained inspectors are required, and 
this careful training will certainly not result from 
the mere passing of the examination prescribed in 
the Bill. However much the competitor might 
cram, it would not necessarily make him careful, 
though, for the time being at least, it might make 
him learned. Many men in other subjects have 
gained diplomas or certificates of merit, but in the 
strain of actual practice their subsequent career has 
shown them to be quite unfitted to hold the title 
which they managed to secure by passing success- 
fully through what may be termed ‘‘a book test.” 
This is illustrated by the number of cases, reported 
upon by the Board of Trade under the Boiler Ex- 
plosions Act, of explosions arising from boilers on 
board vessels at sea, many of which are in charge of 
certificated engineers, thus showing that certificates 
of knowledge do not entail carefulness and thought- 
fulness. It may be urged that these cases are for 
the most part of a trifling character, but the same 
objection would apply to those explosions on land 
attributed by the Board of Trade to ignorance and 
neglect of attendants, as we have seen from the 
figures quoted above. 

Nothing short of the attainment by the candidates 
of the proficiency found in the trained inspector will 
prevent the large majority of steam boiler explo- 
sions. If, however, it is maintained that the holders 
of the certificates will be capable boiler inspectors 
then they will rightly deserve a far higher rate of 
wages than is at present paid to the ordinary boiler 
and engine attendants. This opens up an important 
question, as there are thousands of manufacturers 
and small users of steam power, employing men 
who are perfectly competent to attend to their 
boilers and engines, and who have done so for 
years, but to whom they could not afford to pay a 
higher remuneration than now obtains for the per- 
formance of such labour. Our industries are at 
the present time already sufficiently handicapped, 
and it is, to say the least, a dangerous experiment 
to further add to the difficulties under which trade 
is conducted. The possession of certificates from 
the Secretary of State would place in the hands 
of their holders a monopoly and power which might 
in process of time come to be unwisely wielded. A 
species of trade unionism might be instituted, and 
though we are far from objecting to a healthy com- 
bination of workmen for legitimate purposes, we 
consider that under certain conditions results ex- 
tremely injurious to our national industries might 
accrue. All these possible eventualities might be 
justified provided the Bill fulfilled the object its 
promoters profess to have in view. But the main 
point to be steadily kept in mind is that the posses- 
sion of a certificate would by no means imply that 
the holder was a good boiler inspector, that he was 
able to discover and properly estimate defects, and 
thus prevent explosions, or that he was any better 
than the ordinarily careful and intelligent attendant 
who at present has not to pass any special test, but 
who, nevertheless, is perfectly qualified for his 
work. 

The Bill proposes that the Secretary of State 
shall be the sole referee. He has to decide the 
form of examination and the appointment of the 
examiners, and he has also to judge as to the 
physical ability, experience, and character of the 
applicants. We may assume that there will be 
200,000 applicants for certificates, and the question 
arises, who would be the Home Secretary’s advisers 
in such examinations, and what guarantee is given 
that there would not, on the one hand, be an excess 
of what might be termed theoretical and book know- 
ledge, and, on the other, an absence of that prac- 
tical experience in such matters which is of the 
highest value? Then, again, character is a movable 
quality. The gaining of a certificate would not 
imply the continual possession of a good character, 
and a man, though deserving of a certificate one 
day, might be quite unsuited for holding it the day 
after. On this point, and as regards physical 
ability, the Home Secretary and his staff will have 
to be exceptionally capable judges of human nature, 
and wise administrators of the law, if they are to 
grapple with the many difficulties introduced by the 





Bill. Mr. Bryce, one of its warmest advocates, 
when speaking in its favour, admitted that even the 
immense zeal and capacity of the Secretary of State 
and the staff of the Home Office would not be able 
to undertake the duties sought to be imposed by 
the granting of certificates, while he added that 
‘*it would be necessary to define more exactly the 
relative functions of the Board of Trade and the 
Secretary of State in these matters.” 

Not only would the granting of certificates im- 
pose a heavy burden upon the Home Secretary, 
but it would toa certain extent relieve steam users 
of that responsibility which it is their duty to bear. 
In referring to the Redcar explosion, Mr. Collings, 
speaking on behalf of the Government against the 
Bill, said that the owners of those boilers could— 
provided that the Bill had been in operation—have 
urged that the man in charge had a certificate from 
the Home Office, and they thus might have escaped 
scot-free, whereas they were fined 2001. for work- 
ing boilers which were dangerous. There would, 
he added, be nothing to prevent a boiler-owner in 
the case of an explosion laying the blame upon the 
boiler attendant who was appointed and trusted 
because he held a certificate from the Home Office. 
The Bill might thus inspire false confidence, and 
there appears to be some force in this objection. 

Admitting, for the sake of argument, that the 
Bill is a good one, and that it would save life and 
answer the expectation of its promoters, the ques- 
tion suggests itself, why are so many classes of 
boiler exempted from its provisions? The mover 
of the Bill referred to the grave danger arising 
from boilers situated in the large clubs and 
hotels in London, and urged that it was most im- 
portant that the men in charge should be qualified. 
But these very boilers are excluded from the Bill, 
which also excludes boilers employed for agricul- 
tural and farming purposes, as well as boilers of 
traction engines and road rollers. Of all men, 
agricultural labourers are, as a rule, the least 
fitted to look after a boiler. Many serious explo- 
sions arise from boilers at farms, and only within 
the last few days formal investigations by the 
Board of Trade have been held in two such cases. 
If the Bill is necessary at all, we certainly should 
have thought that this class of boiler should be in- 
cluded. The Bill, however, carefully leaves the 
agricultural labourer alone in his ignorance, and 
the boiler, which he attends, to its fate, while 
nearly every other branch of industry, in which far 
more capable men are employed, comes within the 
scope of the proposed measure. Then again 
domestic boilers, as we have already pointed out, 
are excluded. If the Bill has for its object the 
prevention of explosions, why not in some degree 
legislate for the cook or housemaid who so often 
are the victims of kitchen boiler explosions ? There 
is no doubt that the application of knowledge with 
regard to remedies, shown by experience to be 
necessary, would prevent domestic and heating 
boiler explosions, as we have often had occasion 
to point out. If then the Bill is to stimulate to 
the possession and exercise of knowledge, skill, 
and care, why not apply it to those persons who 
suffer most from the absence of those desirable 
qualities? But to grant certificates to cooks and 
chapel-keepers would be a feat beyond the 
power of any Home Secretary who valued 
his reputation for sanity ; it would impose new 
tribulations and horrors upon the already de- 
pressed and perplexed housewife, and cause 
paterfamilias to entertain deep schemes of revenge 
at the next election against the Government who in 
any way aided or abetted such a proposal, while 
deacons and churchwardens would groan beneath 
their load of additional anxiety. The idea, there- 
fore, could not for a moment be entertained ; but it 
is noteworthy that such important exemptions as 
those to which we have referred should be made in 
a Bill which, according to its supporters, is in- 
tended to meet a long-felt social want. 

We could urge other objections to the Bill 
were it necessary to do so. If carried into 
law, the Bill would, it appears to us, produce 
the maximum of inconvenience and the minimum 
of advantage, while its ultimate range might 
by no means be confined to steam boilers 
and steam engines, but extend to other pro- 
ducers of motive power. The boiler insurance 
companies and those competent to judge in such 
matters are, we believe, opposed to. the Bill in 
principle, while we have little doubt that it would 
meet with the uncompromising hostility of the great 
majority of employers of labour. Though we 





should gladly welcome a reduction in the annual 
loss of life resulting from explosions, we fail to 
see that the Bill would result in the preven- 
tion of a single explosion or the saving of a 
single life. If the trades unions and the advo- 
cates of this measure would devote their atten- 
tion and energy to forwarding and carrying the 
Boiler Inspection and Registration Bill shortly 
to be brought before Parliament by Sir William 
Houldsworth and other members, and to which we 
have previously referred, they would without doubt 
secure a reduction in that yearly bill of mortality to 
which they rightly object. Then practically every 
steam boiler would, at a very nominal cost, be under 
a competent system of inspection, and boiler and 
engine attendants would have the advantage of 
being brought into communication with a constant 
source of practical knowledge and experience not 
attainable by the mere passing of a theoretical 
examination, and which would be of very great 
service to them in the discharge of their duties. 








NOTES. 
THE SCHNEIDER-CANET CoMBINATION. 

A VERY important amalgamation of manufactur- 
ing interests has just been completed in France by 
a fusion between the Forges et Chantiers de la 
Mediterranée and MM. Schneider and Co., so far 
as the artillery business of these two great indus- 
trial establishments is concerned. The last-named 
firm has acquired the famous gun. factory of Havre, 
and has associated it with its own extensive artil- 
lery department at Creusot, under the direction 
of M. Canet. - So that for the future practically 
all guns manufactured in France, except, of course, 
those produced in the Government factories, will bear 
the stamp ‘‘ Schneider-Canet.”. A powerful impulse 
will thus be given to the heavy gun trade, especially 
for foreign purchasers, whichour makers at home will 
do well to bear in mind, while there is ne doubt 
that the already famous matériel will be still further 
improved by reason of the combined experience of 
the two factories where construction will be carried 
on ; the gun works at Havre will, it may be added, 
be largely extended, while the firing grounds of 
Hoc, which possess great advantages for long dis- 
tance firing at sea, will be supplemented by MM. 
Schneider’s polygon of Villedieu, chiefly employed 
for the testing of field guns and mountings. We 
understand that although this combination has only 
recently been completed, it has already been fol- 
lowed by extensive orders for ‘* Schneider-Canet ” 
matériel, from Russia, Spain, and Bulgaria. 


CELLULOSE. 

The Cantor Lectures on cellulose recently de- 
livered before the Society of Arts by Mr. C. F. 
Cross, have served to call public attention to the 
remarkable discoveries recently made in connection 
with this material by Mr. Cross and his partner 
Mr. E. J. Bevan. Up till recently ‘there were 
several methods known of obtaining cellulose in a 
soluble form. Zine chloride, both in neutral and 
acid solution, and also cuprous ammonia, have 
the property of forming soluble saline compounds 
with cellulose, and the first-mentioned solvent has 
been largely applied industrially in preparing the 
filaments for incandescent lamps. the cost of all 
these solvents is, however, very high. Another 
method of getting cellulose into solution consists in 
nitrifying it, when it becomes soluble in alcohol 
ether, forming the collodion of the photographer, 
and the basis of the different celluloids- and 
xylonites now so common. The production of 
artificial silk, an industry of much commercial 
importance, is also based on this nitrified cellu- 
lose, though the nitrogen is removed from the 
product before it is finally woven. The above 
methods of dissolving cellulose are all old, but 
some little time ago Messrs. Cross and Bevan dis- 
covered another method of dissolving the substance, 
giving a solution having truly remarkable proper- 
ties. ‘* Mercerised ” cellulose is treated with bisul- 
phide of carbon ; a sulpho-carbonate of cellulose 
is produced which is soluble in water, forming a 
remarkably viscous solution which has been named 
‘* viscose.” On standing, this sulpho - carbonate 
decomposes again, cellulose being deposited in a 
dense textureless condition. Added to the pulp in 
a paper beater, the quality of the product is re- 
markably improved, its wet strength in particular 
being immensely increased. Flowed over glass, 
the viscose, on dehydration, sets to a tough tex- 
tureless film of cellulose, which can be rendered 
quite pure by washing. The cartridge belts used 
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for the Maxim gun are now treated with viscose to 
render them weather-proof, shrinkage of the woven 
fabric being thus absolutely prevented. By suit- 
able methods the viscose can be made to deposit its 
cellulose in dense cylinders (specific gravity, 1.5), 
which can be turned like ivory, and made into 
buttons, billiard balls, and all similar articles for 
which celluloid is now used. In addition to viscose, 
Messrs. Cross and Bevan have discovered quite 
another method of getting cellulose into solution. 
This they have accomplished by forming cellulose 
acetate, which in many respects resembles the 
cellulose nitrates hitherto known, but has the advan- 
tage of being uninflammable. Spread over glass, 
like collodion, it gives a perfectly transparent and 
textureless film, whilst, as it is fusible at about 
230 deg. Cent., it should prove well adapted for the 
preparation of moulded articles now commonly 
made of celluloid. 


Proposep JAPANESE Paciric CABLE. 

It has been proposed that some of the super- 
fluous energy and capital of the Japanese should be 
spent on a submarine cable from Japan to the 
opposite coast of America. A committee, acting 
under instructions from the Japan Economic 
Society, has investigated the matter and sub- 
mitted the result of their researches, in which two 
routes are discussed, one starting from Hokkaido 
and going to Alaska vid Russian Siberia and 
Behring Straits, and the other to San Francisco, or 
its vicinity, vid Hawaii. The former, though the 
shorter, has many drawbacks, including the severity 
of the weather that prevails in the higher latitudes, 
and the liability of the cable to be continually 
interrupted. Moreover there is, in addition, the 
strategic defect that the line would pass through 
Russian Siberia and along the coast of Canada. 
Therefore, all things considered, the other route, 
vid the Hawaiian Islands, is to be recommended. 
The cost of construction by the latter route is esti- 
mated as follows : 


Yen.* 
Cost of 6000 miles of cable 11,160,000 
Two steamers : 1,800,000 
Laying charges ... 270,000 
Working account 450,000 





13,680,000 


1,674,000 
999,000 





Gross receipts per annum 
Estimated expenses 





Profit 675,000 
The expenses are supposed to be made up of the 
following items : 





Office expenses ... 45,000 
Three cable offices 216,000 
Current expenses of steamers 153,000 
Maintenance of cable ... ‘ 585,000 

999,000 


* A yen is worth about 2s. 24d. 


After putting aside a reserve of 2 per cent. per 
annum to pay off construction expenses, this would 
allow a yearly dividend of 3 per cent. on the capital. 
This is a very moderate return, and considering the 
speculative nature of the estimates of the revenue, 
it is to be doubted whether it will be sufticient to 
attract capitalists. The investigation committee is 
of opinion that the scheme should be undertaken 
by private individuals rather than by the Japanese 
Government, and that the capitalists of Hawaii 
and America should become stockholders, so that 
international relations with these two countries 
should be strengthened. Probably if the Japanese 
Government were guaranteeing the 3 per cent. 
dividend the work might be carried out in this 
manner, but capitalists make their investments on 
a firmer basis than a sentiment for international 
friendship. The committee point out that as such 
a cable would connect Eastern Asia with America, 
and therefore indirectly connect the former with 
Surope and Australia, the receipts would increase 
yearly so long as the cable was efficient, and they 
cite among the benefits which would accrue from 
the proposed cable, a shortening of the time in 
transmission of telegrams, reduction of charges, and 
the possibility of transmitting messages in the 
Japanese language. 
Tut Makine or BREAKWATERS. 

An interesting development of the Titan crane is 
about to be applied to the construction of the 
breakwater at Vera Cruz, to be built by Messrs. 
S. Pearson and Co., the well-known London 
Hitherto the Titan crane, of the con- 


contractors. 





struction of which Messrs. Stothert and Pitt, of 
Bath, have made a special feature, has been confined 
to the deposit of the large masses of concrete con- 
stituting the superstructure of the breakwater, the 
mound, or foundation of rubble, having formerly 
been tipped from barges and allowed to consolidate 
—a process which occupies a year or eighteen 
months. It even then occurs that when the 40-ton 
blocks of concrete are placed in position there is 
further settlement, involving difficulties. At Vera 
Cruz the weather and sea conditions make it impos- 
sible to carry out the usual procedure, and Sir W. 
Pearson and Mr. J. Meldrum have adopted the 
Titan crane for the work so as to construct the 
breakwater from the initial stage, on the telescope 
system, of course. The crane with its special gear 
was tested at the makers’ works at Bath on Wed- 
nesday, in the presence of a large number of engi- 
neers, and proved well adapted for its purpose. 
The horizontal jib of the crane, which is about 
130 ft. long, is designed on the lattice girder 
principle, and the engines, with cylinders 10 in. 
in diameter by 14 in. stroke, are designed to 
lift 40 tons at a radius of 60 ft. at a maximum 
speed of 9 ft. per minute. On trial 45 tons were 
lifted, a complete revolution being made by the 
crane in three minutes. It travels forward 45 ft. 
per minute, and can rack the load at 25 ft. per 
minute. The gauge of the rails is 6 metres, and 
the rail wheels are 2 ft. 6in. in diameter. Over 
the axles are volute springs to distribute the weight 
more effectually. The total weight is 320 tons. 
The first departure from the usual design of such 
cranes is that the weight—40 tons—may be carried 
by two sets of gear, each with cable drums worked 
independently. Thus American railway cars with 
the rubble can be lifted, carried forward by 
the crane, and the contents tipped into the 
bottom of the sea by the use of the indepen- 
dent sets of lifting tackle. A trench, of course, 
is previously prepared. To consolidate the rubble 
at once, special gear has been fitted and this 
has been supplied by Messrs. Lobnitz, of Ren- 
frew. A special winch with separate engine is 
fitted on the Titan. This is to lift and dropa 
‘* punner ” working over a pulley on the extreme 
end of the jib. This punner is a truncated cone, 
the bottom being convex—a form evolved after ex- 
periment to give the most effective blow on the 
rubble. It weighs nearly 20 tons, and on Wed- 
nesday it was dropped repeatedly on a mass of 
rubble tipped into a pit 10 ft. deep and 16 ft. 
syuare, and the effect was to thoroughly pack 
the big blocks. At Vera Cruz it is intended to 
use a sand pump dredger to fill in the inserstices, 
as is done by the wash of the sea in the long- 
drawn-out natural process of consolidation. Again, 
to prevent any ill effects from scour at the bottom 
of the mound, a trench is to be made on either 
side, a foot or two below the level of the surface, 
and to be filled in with rubble. The outside of the 
mound will be further protected by a mass of con- 
crete deposited in the ‘‘ promiscuous” way known 
as Hawkshaw and Hayter’s system. The super- 
structure, as usual, will consist of 40-ton concrete 
blocks placed in position by the Titan crane at an 
angle of 70 deg., and keyed the one to the other. 
The Vera Cruz breakwater is to be 900 metres 
2952 ft. 9 in.) long, and it may be added that the 
same procedure will be adopted by Messrs. Pear- 
son at the breakwater at the Pacific termination of 
the Tehuantepec Railway, which will be of still 
greater length. 





THE CRUISER ‘* PEGASUS” AND THE 
DESTROYER ‘ FLYING FISH.” 

THE Palmers Shipbuilding and Iron Company, Li- 
mited, Newcastle-on-Tyne, are exceptionally busy with 
warship building, of which evidence is afforded by the 
fact that they launched on the 4th inst. two vessels, 
the one a third-class cruiser named Pegasus, and one 
of several 30-knot destroyers, the Flying Fish. 
The Pegasus belongs to the Pelorus class, and is the 
first of two of the same class which Palmers’ Company 
are at present building for Her Majesty’s Govern- 
ment, 

The principal dimensions are as follow: Length 
between perpendiculars, 300 ft.; breadth, extreme, 
36 ft. 6 in.; depth, moulded, 21 ft. 2 in. ; displace- 
ment, on a mean draught of 13 ft. 6 in., 2135 tons; 
indicated horse-power, 7000 ; speed, 20 knots. 

The vessel has two masts with a light fore-and-aft 
rig, and two funnels. ' The hull throughout is built of 
steel. A sloping protective deck extends the whole 





ship. This deck extends 2 ft. 6in. below the load 
water line at the sides, and is formed of two thick- 
nesses of plating in the wake of the machinery ; the 
deck, or sloping portion, is 2 in. thick, and 1 in. thick 
on the level portion. The hull is divided into a large 
number of water-tight compartments. The maga- 
zines and shell-rooms are situated before and abaft 
the machinery spaces below the protective deck. The 
prt eae thi we are separated by a longitudinal water- 
tight bulkhead. Throughout the boiler spaces longi- 
tudinal water-tight bulkheads extend at the sides and 
form coal bunkers. Above the protective deck a 
double line of coal bunkers are built, and extend the 
entire length of the machinery spaces. The officers 
and crew are accommodated on the protective and upper 
decks, and under the poop are placed the cabin of the 
captain, principal officers, and ward-room; the cabins 
of the remaining officers being on the protective deck 
aft. Accommodation for the crew is on the protective 
deck before the machinery spaces and under the fore- 
castle deck. The total complement of officers and men 
is 224. The conning tower is placed on the forecastle 
deck, and immediately above is built the navigating 
bridge and search-light platform. 

The armament consists of eight 4-in. quick-firing 
guns, eight 3-pounder quick-firing guns, three .45-in. 

axim guns, and two 14-in. torpedo tubes. Two of 
the 4-in. guns are placed on the forecastle deck, one 
on the port side and one on the starboard side ; twoon 
the poop deck, one on each side ; and four on the 
upper deck between the poop and the forecastle, two on 
each broadside. 

Two of the 3-pounders are placed forward on the 
upper deck, one on each side of the bow; two are 
placed aft on the upper deck, one on each side of the 
stern; and four on the upper deck between the poop 
and forecast, letwo on each broadside. 

Two of the .45-in. Maxim guns are placed on the ham- 
mock berthing amidships, and one on the forecastle 
deck.. The torpedo tubes are on the upper deck, 
one on each broadside. 

A complete installation of electric lighting will be 
fitted, including 350 incandescent lamps, two search 
lights of 25,000 candle-power, and two yardarm 
reflectors. The dynamos and engines are placed 
under the protective deck in the engine-room. 

The propelling machinery consists of two sets of 
vertical triple-expansion engines capable of developing 
an indicated horse-power of 7000 at a working pres- 
sure of 250 lb. per square inch. The cylinders are 
204 in., 33 in., and 54 in. in diameter, and length of 
stroke 27 in. Steam is supplied by eight of 
Reed’s patent water-tube boilers, with a work- 
ing pressure of 300 lb. per square inch, which 
is reduced to 250 lb. at the main engines. All the 
auxiliary machinery is placed below the protective 
deck in the machinery spaces, including steering en- 
gines, electric light engines and dynamos, air-com- 
pressing engines, air and circulating pumps, feed 
pumps, fire and bilge pumps, evaporating and distilling 
machinery, &c. Two powerful fans, 5 ft. 6 in. in dia- 
meter, are fitted to each stokehold for the supply of 
air. The pumping, draining, and ventilation are most 
complete, and in accordance with the latest approved 
system. All water-tight doors are worked from the 
upper deck. 

On the same occasion H.M.S. Flying Fish was 
launched. The Flying Fish is the sixth of eight 
vessels of the same type which Palmers’ Com- 

any are building for Her Majesty’s Government. 
Her dimensions are: Length, 215 ft.; breadth, 20 ft. 
9 in., and the displacement is about 300 tons. Her 
armament consists of one 12-pounder quick-firing gun 
forward on the conning-tower, two 6-pounder quick- 
firing guns on each side, and one 6-pounder on a plat- 
form aft. There are also two revolving torpedo tubes 
on deck arranged to fire on either side. The builders 
have guaranteed a speed of 30 knots, and as a 
matter of fact the sister-ship Star maintained a speed 
of 31 knots for three hours, proving herself the fastest 
vessel afloat; the machinery, which has been de- 
signed by the builders, consists of two sets of triple- 
expansion engines, steam being supplied by four of 
Reed’s water-tube boilers. The Whiting, another of 
the destroyers built by Palmers’ Company, has run a 
number of times over the measured mile at an average 
speed of 30.2 knots, and was kept running for: three 
hours at an average speed of 30.1 knots. 








Tue CHINESE NAvy.—The Chinese Government has 
ordered 11 armoured cruisers and torpedo-boat destroyers 
from German builders. 





Krupp’s Suipyarp.—A new shipbuilding establishment 
is about to be erected at Kiel, where the firm of Fr. 
Krupp, of Essen, is going to start a shipyard on a large 
scale. The new shipyard is expected to be y to com- 
mence operations in the summer of 1898, and the Ger- 
mans confidently expect that the new yard, which is 
more especially Bow. to build warships, will prove a 
dangerous rival to those private English shipyards which 


length of the vessel, and incloses the vital parts of the go in for building warships for foreign navies, 
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INDIAN PATENTS. 
To THE Eprtor oF ENGINEERING. 
Sir,—At the instance of the Society of Patent Agents, 
the Government of India have agreed to issue a patent 
document of an imposing form, placing on record the fact 
that an applicant for an Indian patent has duly complied 
with all preliminary requirements, and certifying that the 
Governor-General in Council authorises the filing of a 
specification of an invention. This is in lieu of a Sodaner 
meagre announcement of leave being given to file a 
specification in the Gazette of India, or an insignificant 
looking certificate, which was all that the agent had to 
hand to his client. 
Yours, &c., 
. REGINALD W. Barker, Hon. Sec. 
The Society of Patent Agents, 40, Chancery-lane, 
London, W.C., March 3, 1897. 








‘*SHORT-STROKE STEAM ENGINES.” 
To THE EDITOR OF ENGINEERING. 

Sir,—Mr. J. 8S. Raworth, in his very interesting paper 
published in your issue of January 29, page 157, slightly 
misapprehends the Westinghouse compound engine. It 
is true, as he says, that it 1s a Woolf engine, but nota 
‘‘pure” one. In fact, it is modified to a degree that 
almost constitutes it a type of its own. 

While the phenomenon of wire-drawing and short 
cut-offs is undoubtedly pe and may be partly respon- 
sible for the evenness of steam consumption at different 
loads which he quotes, yet it is worthy of note that the 
engine was designed to produce this result from considera- 
tion of theoretical cards which took no cognisance of 
pia in ports. To this end comes in the ex- 
ceptionally large high-pressure clearance (about 35 per 
cent.), not as an evil unavoidable in this general design, 
but as a desideratum to obtain which was one of the 
objects in design. This vorage sacrifices some degree of 
maximum efficiency for the sake of obtaining a decided 
increase in average efficiency under variable loads and 
steam pressures. 

The detail of all this interested readers may obtain from 
standard sources of information. 

Yours truly, 
Srpney A. REEVE. 

Worcester Polytechnic Institute, Worcéster, Mass., 

February 17, 1897. 











CERTIFICATES FOR ENGINE AND 
BOILER ATTENDANTS. 
To THE Eprtor or ENGINEERING. 

Sir,—The various speakers in the debate on the second 
reading of the ‘‘Steam Engines and Boilers Bill” con- 
fined their remarks on the cases of accidents arising from 
the ignorance or neglect of attendants, to those cases 
occurring recently, and thus exaggerated their average 
number. 

Consequently an account of the number of these acci- 
dents and _ the resulting injuries from the commencement 
of the working of the Boiler Explosions Act, 1882, may 
interest some of your readers. During the last 14 years 
there have been held 957 inquiries into the causes of 
boiler explosions resulting in 402 deaths and 854 cases of 
injury, an average of 68.36 explosions, 28.71 deaths, and 
61 injuries per year. 

The number of explosions arising from ignorance or 
neglect of attendants was 202, resulting in 58 deaths and 
107 cases of injury, an average of 14.43 explosions, 4.14 
deaths, and 7.64 cases of injury per year. 

The proportion of accidents from ignorance or neglect 
of attendants was 21.11 per cent., and of deaths and in- 
juries 14.43 and 12.53 per cent. respectively. 
wae following are the figures for the various years 

883-96 : 
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The increase in explosions after 1889 has been caused 
by the addition of explosions in marine boilers, previously 
— into by another department. 

t is noticeable that while the number of explosions has 
greatly increased since 1889, the resulting deaths and in- 
juries have both absolutely and relatively diminished. 
From 1883 to 1889 there were 351 explosions, resulting in 
214 deaths and 412 injuries. From 1890 to 1896 the 
tigures are 606 explosions, 188 deaths, and 443 injuries. 

An analysis of the subject, giving causes of explosions, 
description of boilers, &c., would be valuable. 

Tam, yours, &c., 
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THE ‘ UNIVERSAL ” ENGINE AND 
INDUCTOR ALTERNATOR. 
To THE EprTor oF ENGINEERING. 
Str,—Referring to your illustration and account of test 
of ‘‘ Universal” engine and inductoralternatorin yourissue 
of February 5, the regulation of speed certainly appears 
to be remarkably close, but if seems to be a mistake to 
speak of the flywheel capacity being small. On the con- 
trary, I think it will be found on examination to be very 
large. Of course with so small a scale it is difficult to de- 
duce the effect of the flywheel and the revolving inductor, 
but assuming that the flywheel is equal in effect to 30 cwt. 
at 27 in. radius, and the inductor to 70 cwt. at 2 ft. radius, 
which is probably not far from the truth, and even con- 
sidering the engine as a single crank or an opposite 
crank engine with fluctuation of turning effect corre- 
sponding to about half-stroke cut-off, the steadying effect 
of the bap capacity appears to correspond to about 
zfoth, which indicates, of course, a very ample allowance 
of flywheel capacity. 
Iam, yours faithfully, 
WILLIAM SISSON. 
Quay-street Iron Works, Gloucester, Feb. 24, 1897. 


THE CHELTENHAM AND GLOUCESTER 
RAILWAY. 
To THE Eprror or ENGINEERING. 
Sir,—Herewith I beg to enclose photo (full size) of a 
medal which recently came into my hands. It is, I believe, 
one struck for the opening of a short railway or tramway 
between Cheltenham and Gloucester, along the side of the 
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highway, but disused, and the rails removed several years 
ago. Possibly it may be of interest to some of your 
readers who are interested in the early history of the 
locomotive. 
Yours truly 
JosEPH HALL. 
Municipal Offices, Cheltenham, February 27, 1897. 


LAUNCHES AND TRIAL TRIPS. 
THE new steamer Vestra, recently built by Messrs. 
Ramage and Ferguson, Limited, Leith, for Messrs. J. T. 
Solvesen and Co., Grangemouth, left on the 17th ult. 
on her maiden voyage. The speed obtained on her trial 
trip was over 11 knots. 


On Thursday, the 18th ult., Messrs. Ramage and Fer- 
guson, Limited, launched from their yard at Leith a new 
auxiliary yacht of about 440 tons yacht measurement, 
which they have built to the order of Mr. Theodore Pim, 
of Marten’s Grove, Crayford, Kent, from the designs of 
Messrs. Cox and King, Pall Mall, London. Her princi- 
pal dimensions are: Length over all, 167 ft. ; length be- 
perpendiculars, 141 ft. 6 in.; breadth extreme, 
26 ft. ; side depth, 14 ft. The vessel will be rigged as a 
topsail yard schooner, and, as a steadier, she has an out- 
side hanging keel of 50 tons weight of lead. The propel- 
ling machinery consists of inverted, direct-acting, surface- 
condensing triple-expansion engines, with cylinders 13 in., 
21 in., and 33 in. in diameter, and a stroke of 22in. A 
notable feature in the yacht will be the water-tube boilers, 
of which there will be two, placed side by side, each boiler 
having over 1000 square feet of heating surface. These 
have been constructed by Messrs. Yarrow and Co., to work 
under natural draught only, and at a working pressure of 
160 lb. per square inch. On leaving the ways the yacht 
was named Rosabelle. 


On Thursday afternoon, the 18th ult., the s.s. Tunstall 
was launched from the yard of Messrs. Craig, Taylor, and 
Co., Thornaby-on-Tees. The dimensions of the boat are : 





with a carrying ip ag” of 3100 tons. The engines are 
being constructed by Messrs. Sir Christopher Furness, 
Westgarth, and Co., Limited, Middlesbrough, and have 
cylinders 20 in., 324 in., and 53 in. in diameter by 36 in. 
stroke, supplied with steam by two large boilers working 
at 160 Ib. pressure. The vessel-has been built to the 
order of Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool. 





H.M.S. Isis, a second-class cruiser of 350 ft. length, 
21 ft. beam, and 5600 tons at 20 ft. 6 in. crema, has 
completed her official trials in the North Sea. She was, 
like the Dido, built by the London and Glasgow Ship- 
building and Engineering Company, Limited, who have 
seal the order to build ome en ship of the same type 
but with Belleville boilers to work at lb. as compared 
with 155 Ib. in the case of the Isis. The result is a change 
in the proportions of the cylinders. The Isis has three 
cylinders, 33in., 49 in., and 74 in. in diameter respec- 
tively. The new ship, named the Hyacinth, has engines 
with four cylinders-—one 26 in., one 42 in., and two 48 in. 
in diameter—the piston stroke in the Isis being 39 in., 
and _ in the new ship 30 in., the latter to insure that the 
engines will be under the protective deck. The new _— 
engines, with natural draught, will develop 10,000 indi- 
cated horse-power, which is in excess of full power of the 
old ships, and is greater by nearly 2000 indicated horse- 
power than the natural draught result of the Isis. The 
weight of boilers is less, being in the new — 470 tons, 
and in the Isis and her sister ship 549 tons, while all the 
machinery weighs in the new ships 870 tons, and in the 
Isis and Dido 900 tons. But to turn again to the results 
of the.trials ; the full power works out to 18 indicated 
horse-power per ton of boilers and 10.94 indicated horse- 
power per ton of machinery. With 1} in. of forced 
draught the power was to be 9600 indicated horse-power ; 
the actual pressure was only 1 in., and the power 9840 in- 
dicated horse-power. This full power trial was run on 
the 20th ult. The mean steam pressure was 148 lb., and 
the vacuum on the starboard engine 27.9 in., and on the 

rt engine 27.9in. The total power indicated varied 

stween 10,160 and 9700. The half-hourly readings from 
the starboard engine showed a maximum of 4958 indicated 
horse-power for 143.4 revolutions, and a minimum of 4874 
indicated horse-power for 142.7 revolutions. The highest 
power in the case of the port engine was 5168 and 145 re- 
volutions, and the lowest 4730 indicated horse-power for 
143 revolutions. The mean power for starboard engine 
was 4914 indicated horse-power and for port 4926 indicated 
horse-power, the revolutions being respectively 144 and 
146 per minute. It may be added that of the mean power 
in the case of the starboard engine the high-pressure 
cylinder contributed 1635, the intermediate 1664, and the 
low-pressure 1615 ; while with the port engine the powers 
were 1614, 1615, and 1697 respectively. There was, un- 
fortunately, no method of determining the pone of the 
ship on a set course; but the mean result of two patent 
logs was 21.2 knots; and here it may be noted that the 
Dido, for a mean of 145.2 revolutions and 9863 indicated 
horse-power, got 21.1 knots. The Isiswas at a mean draught 
of 20 ft. 6in. and the weather was fine, the wind being of 
force 4. The natural draught trial was on the 19th ult. The 
weather was fine but hazy. During the eight hours the 
total power indicated varied between 8214 and 8291 in- 
dicated horse-power. The variations in the port engine 
were between 4057 and 4153 indicated horse-power, the 
revolutions being from 135.8 to 137. In the case of the 
starboard engine the maximum power was 4206 for 136 
revolutions and the minimum power 4060 indicated horse- 
wer for 135 revolutions. The speed was 19.8 knots. 
he boilers worked all right, and at no time did the air 
pressure in the stokehold exceed 0.48 in., while the mean 
was 0.41 in. The mean steam pressure at the boilers was 
149 lb. per square inch, while the vacuum in the case of 
the starboard engine was 27.7 in., and in the port engine 
28.5 in. The mean revolutions of the starboard engine were 
135 and the power 4121 indicated horse-power, and of the 
port engine 137 revolutions and 4087 indicated horse-power, 
giving together 8208 indicated horse-power, while the 
contract required 8000 indicated horse-power. It is 
interesting to recall that the sister ship Dido developed 
on the corresponding trial 8339 indicated horse-power for 
a mean of 136.7 revolutions, the starboard engine giving 
4111 and the port engine 4228 indicated horse-power, 
while the highest power recorded was 8500 horse-power. 
The 30 hours’ consumption trial was run on the 22nd and 
23rd ult. The results were as under; Draught of water 
forward, 19 ft. 4 in., aft, 21 ft. 3in.; speed of ship, 17.5 
knots ; steam pressure in boilers, 145 lb. per square inch ; 
vacuum in condensers, 26.8 starboard, 26.5 port; revolu- 
tions per minute, 116.5 starboard, 119.2 port; mean in- 
dicated horse-power, 2441 starboard, 2484 port—total, 
4925; consumption of coal per indicated horse-power 
per hour, 1.60 Ib. — total, 236,548 lb. Throughout 
the trials the machinery gave every satisfaction. 
The managing director of the builders’ —— , Mr. 
J. W. Shepherd, was on board at the trial. r. William 
Morison was also present for the London and Glasgow 
Company, while the Admiralty were represented by Mr. 
Spyer and Mr. Narbeth, the Steam Reserve by Mr. Bed- 
brooke, Mr. North, and Mr. Hockin; the Dockyard by 
Mr. Littlejohn and Mr. Elbrow. The Isis was in com- 
mand of Captain Dare. 





The details of the full-power trials of the torpedo-boat 
destroyer Fame, built by Messrs. Thornycroft, were 
officially reported as follows: Draught of water, forward, 
5 ft. 14 in. ; aft, 7 ft. 1in.; speed, 30.155 knots; steam 
pressure in boilers, 205 Ib. per square inch ; air pressure in 
stokeholds, 4 in. ; vacuum in condensers, 26.1 starboard; 
26.4 port ; revolutions per minute, 394.8 starboard, 393.1 
port ; mean indicated horse-power, 2914 starboard, 2980 








March 2, 1897, 8. S. V. 


Length, 280 ft. ; breadth, 41 ft. ; and depth, 18 ft, 9 in., 





port-—total 5894, 
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GARNIER’S SECTION FOR TOOL STEEL. 

WE illustrate on this page a section of tool steel 
rolled by Mr. G. Addy, of the Waverley Works, Shef- 
field, which can be used very conveniently for ordinary 
lathe and planer tools. For this purpose no forging of 
the steel is required. A length is cut off the bar and the 
end ground to suit the work required. After temper- 
ing, the tool is ready for use in the machine. As 
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shown in Fig. 1, the section consists of two equilateral 
triangles placed point to point, and strengthened at 
the junction. Fig. 2 shows a tool prepared by simple 
grinding, as explained above, whilst in Fig. 3 is 
represented a twist drill formed by twisting the sec- 
tion cold to the shape shown. This method of making 
twist drills is extensively used on the Continent, and 
is stated to cost but one-tenth of the more orthodox 
methods of preparing the same. 


Ben Ruyppinc SEWERAGE.—The clerk to the Ilkley 
Urban District Council (Mr. Frank Hall) has received the 
Local Government Board’s sanction for borrowing 74000. 
for the carrying out of the Ben Rhydding Sewerage and 
Sewage Disposal Works. Mr. John Waugh, C.E., of 
Bradford, is the engineer, and it is expected that the 
work wil] be commenced at once. 





LANCASHIRE, DERBYSHIRE, AND East Coast RaILway. 
—This line will soon be in complete and effective opera- 
tion. The station at Langwith will be ready for pas- 
senger traffic in about a fortnight. Messrs. Bateman 
and Co., of Ramsey, who are the contractors for the 
station buildings, are pushing on the work with all 
ponents expedition. The station, when completed, will 
ve one of the largest on the Lancashire, Derbyshire, and 
East Coast line ; it has three platforms, connected by a 
fine girder bridge. Both the Great Eastern and the 
Great Northern companies will have access to the station. 
The company has, further, erected a number of cottages 
for its staff. Other stations are in course of erection at 
Scarcliffe and Creswell. Goods and mineral traffic is 
already passing over the new system, and is helping up 
Great Eastern revenue. 

Curap Raiway Farts.—The Finnish railway autho- 
rities have applied to the Government for permission to 
buy a Russian patent for the turning of third-class car- 
riages intosleeping cars, and this permission has now been 
granted. The rates for passengers will from May 1 be 
materially reduced in Finland ; the basis charge is 
3.6 penni third class, 5.4 penni second class, and 9 penni 
first class per kilometre, or about ;.d., #d., and 12d. per 
mile. Then there is a distance allowance ; for journeys 
from 50 to 800 kilometres there is a sliding scale reduction 
of dyth of the number of kilometres, so that the reduction 
on 100 kilometres is 5 per cent., on 200 kilometres 10 per 
cent., on 300 kilometres 15 ad cent., &c. The sliding 
scale ends at 800 kilometres, but for distances above 800 
kilometres there is an almost nominal rate of 0.5 penni for 
third class per kilometre, 0.85 penni for second class, and 
1.35 penni for first class pe silometre. These are ex- 
cessively cheap rates, und are even some 33 per cent. 
lower than those on the Swedish railways north of Stock- 
holm, where a specially low tariff has been introduced. 


Coat In East ANnGLIA.—The Eastern Counties Coal 
Boring Association has received a report from the geo- 
logists with whom it has been in communication, viz., 
Mr. T. V. Holmes and Mr. W. Whitaker. The gentle- 
men in question suggest a third bore, and they think that 
the nsighbouthood of Rochford, Southend, and Shoebury- 
ness would be about as good a spot as could be selected. 
Messrs. Holmes and Whitseker add: ‘‘Any coalfields 
which may occur beneath the surface rocks of Suffolk or 
Essex are in all probability small, and thrown into de- 
tached basins like those of Bristol and the Forest of Dean, 
or like that of Burford, on the western border of Oxford- 
shire, which is certainly isolated, although its size is un- 
known, because, as in the eastern counties, the surface 
rocks are of much later date. Consequently, only a series 
of borings can establish the existence and position of any 
coal basins under the eastern counties. And their pro- 


bable small size and isolation evidently makes it better to 
bore at distances of from 10 to 20 miles apart, which 
would hardly allow the existence of a small coalfield, like 
that of the Forest of Dean, to remain undetected, rather 
than to make trials at intervals of 30 or 40 miles, which 
would not test any district satisfactorily.” 














DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


DECEMBER. 


JANUARY. 


FEBRUARY. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 23. 

SALEs of steel rails since January 1 foot up 1,100,000 
tons, of which 100,000 are for foreign delivery. Nego- 
tiations are pending for additional foreign orders. 
Railway directories are meeting, and meetings will be 
held during the coming month of various companies, 
at which will be considered the advisability of order- 
ing rails for long contemplated extensions. A canvass 
is being made for steel rail orders, but nothing de- 
finite can be known until after the directory meetings. 
Railway earnings are improving, but it will be six 
weeks before the impulse will be felt. Should the 
railway directories find themselves able to prosecute 
improvements, it would not be easy to figure out the 
probable demand. The selling price of rails runs from 
18 dols. to 20 dols. at mill, with an upward tendency. 
The producing capacity is over three million tons a year, 
as frequently stated, and it is probable that at least 
half this capacity will be required for this year. Some 
estimates place the requirements at two million tons. 
Cable despatches are being exchanged with repre- 
sentatives of English roads looking to further sales. 
In some quarters predictions of a general advance are 
made. ig-iron production is now 160,000 tons a 


week. Bessemer is advancing, and steel billets at 
mill are 15 dols., and sales within a week are in 
excess of 100,000 tons. Large blocks of foundry and 
forge iron have been ordered in this market, Pitts- 
burgh, Cleveland, and Chicago. The next announce- 
ment will be large sales of plate and structural material. 
Bar and sheet mills are picking up business in ad- 
vance of increased consumptive requirements. The 
iron trade, on the whole, is showing substantial signs 
of improvement. Twenty thousand tons of skelp were 
ordered here last week in two orders. A surprise is 
in store for that class of buyers who. consider them- 
selves conservative. The entire market is working 
into shape for a forward movement. The force of the 
spring movement will partly depend upon the tone 
the tariff discussion takes in its preliminary stages. 








SourH Arrican Raitways.—Engineers are busily en- 
gaged in pegging out a new railway route over the moun- 
tains near George. The traffic of the Natal Government 
railways is still largely increasing. The receipts for the 
week ending December 19 were 21,303/., as compared with 
13,8027. in the corresponding seven days of 1896. The 
receipts of the Cape Government railways in the week 
ending January 3 were 74,282/., as compared with 67,783/. 
in the corresponding seven days of 1896, 
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Ft. In. 56,8087. 6s. 10d. was by weekly contributions, | worked loyally in the interests of peace in the labour 
Thickness of tyres on tread 0 3 1059/. 19s. 7d. by entrance-fees, and 4001. 4s. 1d. world, especially in all that concerns the iron and steel 
Width i , . 0 5 interest on moneys invested and in the banks. trades represented at the Board. 


Crank Azle (Stecl, Webs Hooped, Crankpin Strengthened 


with 24-In, Steel Bolt) : 


Diameter at wheel seats... 0 8 
EF bearings 0 7 
centre 0 7 
. crankpin ioe oe 0 7 
Distance between centres of bearings... 3 114 
Length of wheel seats 0 7 
€ bearings 0 73 
“9 crankpin 0 4 
Leading Ale (Steel): 
Diameter at wheel seats... 0 8 
= bearings 07 
- centre 0 7 
Length of wheel seat 0 7 
> bearings 0 73 
Bogie Axles (Steel): 
Diameter at wheel seats 0 64 
te bearings 0 5 
os centre 0 53 
Length of wheel seats 0 6f 
a bearings sag sae oe 0 9 
Distance between centres of bearings... 3 74 
Frames (Steel) : 
Distance between frames one By 4 1 
Thickness of frames 2 oF 0 1} 
Distance between bogie frames 3 2 
Thickness of bogie frames 0 Og 
Boiler (Steel) : 
Length of barrel ... ise See eas 10 3h 
Diameter of boiler outside “ ve 4 4 
Thickness of plates an me 0 Os 
Working pressure... 160 Ib, 
Firebox Shell (Steel): 
Length outside... ve = : 5 6 
Breadth outside at bottom __... : 4 0 
Depth below centre line of boiler 4 8 
Thickness of tubeplate ... 0 02 
ir doorplate 0 0; 
s9 throatplate 0 0,5 
@ crown and sides 0 of 
Water space at bottom ... 0 25 
Inside Firebox (Copper) : 
Length at bottom inside ‘ 4 103 
Breadth ,, os $3 5 
Depth of box inside 5 6 
Thickness of tubeplate 0 Of 
es doorplate 0 0% 
m crown and sides 0 05 
Average pitch of stays 0 34 
Diameter of copper stays ‘a aA 0 Og 
Roof stayed with cast-steel roof bars. 
Tubes (Steel) : 
Number of tubes . 219 


.. 1f in. expanded to 
12 in. at smokebox end 
No. 12 B.W.G. 


4} in. 


Diameter outside . 

Thickness ~ : 

Diameter of exhaust pipe 
Heating Surface : 








In tubes 1050 sq. ft. 
, firebox 95.6 ,, 
Total 1145.6 ,, 
Firegrate area ie i eee 

Capacity of tanks ae 1200 gallons 
” coal bunker 2} tons 
Weight of Engine in Working Order : 

Tons Cwt. 
On leading wheels 1 1 
»» Griving ,, 1 «15 
ss bogie . 20 0 
Total 52 10 


INDUSTRIAL NOTES. 

Tuer Ironfounders’ Society’s annual report has been 
issued in good time, and does credit to the general 
oftice. The society dates from 1809; this, therefore, 
is its 87th annual report, and it is now, perhaps, as 
financially sound as it has been at any time during its 
existence. As regards the state of trade, it states 
that the improvement in trade has been steadily main- 
tained throughout the year. At its commencement 
there were 7 per cent. unemployed ; at its close only 4 
per cent. were idle from all causes. During the year 
the members were able to secure better conditions as 
regards time, wages, and labour generally, to an 
extent almost without parallel in any one year of the 
society’s existence. Over 11,000 members secured 
advances in wages varying from Is. to 4s. per week, and 
1500 had their working hours reduced from 54 to 53 
per week. Inthe majority of instances those advances 
In wages and reductions in hours were secured without 
a strike. 

The total membership at the close of the year was 
16,278, an increase in the year of 1102, after allowing 
for deaths and exclusions. The latter numbered 497, 
but many, perhaps the aapey of these are simply 
out of limits, and will probably rejoin. There were 
also 21 whose cards were not clear. The total income 





for the year was 61,085/. 7s. 8d., of which a total of 


The total expenditure amounted to 40,9961. 12s. 3d., 
the chief items being as follows: or benefit, 
10,4170. 3s. 6d., a decrease as compared with 1895 of 
15,3321. 19s. 9d. ; sick benefit, 7828/. Os. 8d., or less 
by 111/. 7s. 7d. than in the previous year; funerals 
cost 2522I. 10s. ; superannuation cost 11,992/. 11s. 9d.; 
accidents, 846/. 19s. 5d. ; benevolent grants, 57/. 10s. ; 
and disputes cost 3390/. 4s. 6d. The cost of strikes is 
therefore small in comparison with the large outlay in 
the shape of provident benefits. All the other expen- 
diture, Laahsdioe salaries, rents, fuel, gas, printing, 
stationery, postages, delegations, and other items 
amounted to 4011/. 12s. 6d. It is noted that the cost 
of reports was more than covered by the sales. : 

As regards disputes full information is given in 
connection with 41 branches, the expenditure rang- 
ing from ll. 10s. at Cork to 3800. 7s. 6d. at Oldham 
No. 1 branch, and 2351. 5s. No. 2 branch. In 
11 branches the total cost was under 10/., ranging 
from the 1/. 10s. in one case to 8. 17s. in another. 
Only in eight cases did the cost exceed 100/. each 
dispute. This is indeed very encouraging from every 
point of view. Of the total cost, 19/. 18s. 4d. was in 
connection with a conciliation board, the negotiations 
through which resulted in an advance of 1s. 6d. per 
week to 1700 members. 

Tables are given showing the total cost of the several 
benefits during a period of 66 years. The following 
summary is instructive, because it shows what has 
been expended in provident benefits, in dispute cases, 
and in the management of the society during the whole 
period, together with the yearly cost per member and 
the average cost per member per week : 


Average 


Total Amounts 


Heads of Expenditure. Paid. 





per Member 
Weekly Cost 
per Member 


Average Cost 
per Year. 











- 


| £ 











s. d.|£ s.d.| 8. 

Donation (unemployed) 868,539 0 64111 8| O 7 
Sick benefit ay os 264,563 14 114.0 9 73) O 24 
Superannuation benefit 181,271 1 140 6 84 0 14 
Accident benefit .. és 49,112 18 0 {0 1 63) O Of 
Funeral expenses 80,091 8 440 211 | 0 Of 
Benevolent grants 5,680 9 8/0 0 3} 0 Oy 

Totals, provident benefits ..| 1,449,258 12 8 |212 9}, 1 O¥,, 
Strike pay—disputes i 49,917 12 83/0 1103] 0 O4 
Working expenses 171,230 19 1|0 0 34} 0 14 


h 
5h/2 14 103) 1 2), 





Aggregate expenditure a 1,670,407 4 


The cost of superannuation is very instructive, only 
14d. per week for 7s. or 8s. per week superannuation 
in <F pol in a trade which is very laborious. Labour 
disputes cost less than 50,000/. during the whole period, 
while the provident benefits amounted to 1,449,258/., 
or over ls. per week, whereas strikes only cost $d. per 
week, The balance in hand to start with this year was 
46,341/. 8s. 9d., or an average of 2/. 16s. 114d. per 
member in the union. 


The Ivronworker’s Journal for March contains a 
tolerably full report of the annual meeting of the 
North of England Conciliation and Arbitration Board. 
It was formed in 1868, only two of its original members 
being still on the board, the president and the opera- 
tives’ secretary. The operations of the board continne 
to be carried on smoothly and amicably in all respects. 
Before the institution of the board, strikes were fre- 
quent, often very violent among the ironworkers of the 
north of England ; now they are so rareas to be almost 
nil. Mr. David Dale was reappointed as referee, both 
sides testifying to his ability and impartiality. The 
total cost of the Board’s working for the past year was 
7987. 10s. 9d., not the cost of one strike of any dimen- 
sions. The income is derived from the contributions 
of the firms connected with the Board. The expenses 
include the payments for the two secretaries, the 
attendance at the board of employers and operatives 
alike, the travelling expenses, accountant’s fees, and 
the usual items of expenditure. The Board decided 
not to register under the Act of 1896, but will give the 
Board of Trade all necessary information. The meet- 
ing indorsed this, on the ground that the less inter- 
ference the better. It was also decided to claim exemp- 
tion from the Truck Act, under Section 9, on the 
ground that the Act was unworkable, and would 
seriously interfere between employers and em- 
ployed. It was stated that 90 per cent. of the 
operatives took this view. It was resolved to 
resent a service of plate to the President, Mr. 
Villiam Whitwell, J.P., in recognition of his services 
since 1875. The last report of the accountant left the 
wages up to the end of March as previously, the 
selling price being an average of 4/. 19s. 0.98d., or, in 
round figures, just under 4/. 19s. ld. The proceedings 
of the North of England Board of Conciliation and 
Arbitration are full of interest, because of its long 
career of usefulness in preventing strikes and in ad- 
justing wages, and because during 29 years it has 











The monthly report of the Boot and Shoe Opera- 
tives states that trade has ‘‘ somewhat revived,” and 
that several stirring incidents have occurred in con- 
nection with the society’s operations. The two great 
aims recently have been to enforce a maximum of 54 
hours per week, and to regulate boy labour, in accord- 
ance with the award of Lord James of Hereford. In 
addition to this, however—and this is the cause of the 
stirring events alluded to—an endeavour is being made 
to establish a minimum wage in all the different 
centres. It was an attempt to carry out this part 
of the programme that led to the dispute at Norwich. 
The society sent notices to the employés asking them 
on or after a date fixed to negotiate with the view of 
establishing a minimum rate, a maximum of 54 hours, 
and to regulate boy labour, one boy to three men, 
either by mutual arrangement or by arbitration. After 
a good deal of delay the men took action, which led to 
a strike. Before resorting to a strike the Labour 
Commissioner visited Norwich and tried to effect a set- 
tlement ; the men accepted his suggestions, but the 
employers refused. The men therefore came out on 
strike. 





Some quietening down is reported in the engineer- 
ing trades in some of the centres of Lancashire, 
but this is as regards new orders coming forward. 
The general activity is, however, well maintained 
in so far as employment goes, for most of the esta- 
blishments have sufficient work in hand to last for 
a considerable time, in most cases over the greater 
part of the year, in some cases even longer. In 
the iron trade a downward movement was apparent 
last week, makers’ prices being somewhat easier. Per- 
haps the unsettled state of affairs on the north-east coast 
has tended to depress the markets in some degree. 
There is no lessened consumption, but there appears 
to be a disinclination on the part of users to buy more 
than is actually required for present purposes, and an 
inclination to wait, in the hope of easier terms later 
on. Some underselling is also reported, all tending to 
depress prices. The steel trade shows a weaker tone, 
though local makers’ quotations remain the same as 
before. Altogether the tone is less buoyant than it was, 
though perhaps it is due rather to temporary causes 
than to any real decline in the weight of orders—a 
suspension, not abandonment. The state of affairs 
in India, in connection with Turkey, and, to some 
extent, in South Africa, could not but influence trade 
movements at home ; and then matters connected with 
labour on the north-east coast would naturally be felt 
far from the centre mainly affected. 





Trade throughout the Wolverhampton district con- 
tinues to be in a buoyant condition, though there is 
some slackening in the demand for finished iron. This 
is because consumers have in many cases had their 
wants supplied, or have made the necessary arrange- 
ments for the supply. Prices remain unaltered as 
regards quotations, but they are somewhat weaker, 
especially as regards common sheets. The weekly 
production in this instance exceeds the demand, and 
consequently makers are compelled to accept lower 
terms to secure orders. The mills and forges through- 
out South Staffordshire are all in full operation, the 
current consumption of finished iron being well main- 
tained. Moreover, the advices to hand from the Cape, 
West Indies, and the Australian colonies foreshadow 
a continuance of a good export trade for most kinds of 
hardware goods, galvanised roofing sheets, hoops, rods, 
and tube, and also railroad iron. Best bars are in 
moderate request ; there are good inquiries for mer- 
chant iron; but the most rao is being done in un- 
marked bars. Best thin sheets are in moderate de- 
mand. The steel trade is about the same, fairly good, 
for the importation of American steel has not much 
affected the district. All the engineering and con- 
structive branches are busy, including the ironfounders, 
boilermakers, bridge and girder constructors, tank and 
gasholder erectors, &c. 





In the Birmingham district the tone is encouraging ; 
the production in the iron and steel trades is well 
maintained, and new orders are coming forward freely 
to replace those that are being worked off. Some of 
the common bar manufacturers are already receiving 
inquiries for the next quarter’s requirements, con- 
sumers being willing to specify for deliveries on the 
acceptance, of the contracts. But for forward de- 
liveries an advance on those for immediate delivery is 
exacted. Firms outside of the association stand out 
for higher rates. Marked bar manufacturers are receiv- 
ing large orders, but the sheet iron branch is dull. 
All the engineering and kindred ‘trades are busy, 
and so also are most of the hardware trades. There 
are no serious disputes in or pending in any branch of 
trade, so that there is no cloud on the labour horizon. 





Labour questions on the north-east coast, including 
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the important districts of the Tyne, the Tees, the 
Wear, and the Hartlepools, are in a most unsettled 
state. First of all there are the shipyard labourers, in- 
volving about 14,000 men. They made an application 
for advanced wages, and a dispute arose in consequence. 
The employers met and offered to compromise matters, 
but some of the men objected to the terms. Here 
they came into conflict with their union, because the 
executive declared in favour of continuing at work 
until further negotiations took place, and the ballot of 
the whole of the workers was taken. The result of 
that ballot was curious. Of the helpers 1572 voted for 
the compromise, and 1202 against. There was a 
majority in favour of the employers’ terms. The vote 
of the general labourers was for the compromise 795, 
against it 1028 ; it was therefore lost. The executive 
of the union thereupon declared that as there was in 
no case a majority of two-thirds for a strike, no strike 
could possibly take place, and-therefore the employers’ 
terms must be accepted. Those at work were urged to 
remain, and those who are out were urged to resume 
work. 

Perhaps the more serious case is that of the ship- 
smiths on the Tyne and the Wear. The shipsmiths 
struck work at Elswick for an advance of 2s. 6d. per 
week, and for 10 per cent. on piece prices. In conse- 
quence of this strike the employers gave notice of a 
lock-out, unless the men returned to work. The men 
refused, and others left work in the early part of last 
week. Under terms of settlement in a former dispute 
the men were bound to work at present rates until 
March 3, but applications were sent in early enough 
for negotiations to take place. A conference took 
place on February 22, at which the employers made an 
offer. The men at Sunderland decided that the terms 
were not satisfactory. The situation is a little 
complicated by the fact the Co-operative Smiths 
and the Associated Blacksmiths have agreed to the 
compromise and remain at work, so that the matter 
was left to the men belonging to the Amalgamated 
Society of Engineers to decide alone. In some of the 
districts the men are strongly against the compromise, 
but the whole matter will be determined by the ballot, 
or by the votes at the general meeting called. It is 
hoped that a solution will be arrived at so as to avert 
a great strike. There are, however, other serious 
matters under consideration, and unless terms can be 
arranged between the Amalgamated Engineers and the 
employers, there is every prospect of a fierce struggle 
extending over a large part of the kingdom. 

As the result of the meeting held in London on 
wow | last, the following letter was on that date 
sent by the Employers’ Federation of Engineering 
Associations to the executive council of the Amalga- 
mated Society of Engineers, London : 

‘* February 26, 1897. Dear Sirs,—For some months 
past the aggressive action of your society has caused 
considerable trouble to the employers who are members 
of the above federation. The following are instances, 
viz.: 1. The strike of your members at the Sunder- 
land Forge and Engineering Company, Limited, to 
enforce a demand for the displacement from machines 
of men who have been and still are working them to 
the satisfaction of the employers. 2. The partial strike 
of your members at the Naval Construction and Arma- 
ments Company, Limited, Barrow, in furtherance of 
a demand to rate machines. 3. The complaint regard- 
ing the working of automatic grinding machines at the 
Elswick Ordnance works, also lodging money allow- 
ance dispute with the same firm. 4. Trial trip wages 
and allowances disputes. 5. Arbitrary stoppages of 
overtime at Sunderland and the Hartlepools. 6. Arbi- 
trary restrictions of overtime on the Clyde, at Belfast, 
and at Barrow. At a full meeting of members of the 
federation, held in London to-day, we were instructed 
to intimate to you that the employers are anxious to 
avoid strife, and provided the members of your society 
now on strike at Sunderland and Barrow resume wor 
on or before Friday, March 12 next, and you agree to 
meet the committee of the federation for the purpose 
of discussing and settling all the questions presently 
at issue, the federation will be sind to arrange a con- 
ference on any date mutually convenient. But it must 
be clearly understood that during the progress of the 
negotiations the members of the federation are not 
to be interfered with in carrying on their work under 
the conditions hitherto existing. Failing this, the 
members of the federation, in defence of those firms 
whom you attacked, regret to say they will have no 
other alternative than to give notice to the members 
of your society in their employment to terminate their 
engagements. Please acknowledge receipt of this 
letter.—We are, yours, &c., THomAs BicGart, JAMES 
Rosrnson, Secretaries.” 





A very serious dispute arose last week on the North- 
Eastern Railway, which at one time threatened to 
involve the entire system in a desperate struggle. It 
began by a strike of about 1000 men engaged in the 
goods traffic at Gateshead and Sunderland ; the dis- 
ee then extended to Hartlepool, and subsequently to 

ork, at which places the men voted for a general 
strike. 


By Thursday night the traffic of the several 





lines was completely disorganised, and on Friday the 
area of the strike was further extended. On the latter 
day a conference took place between the general 
manager of the company and Mr. Harford represent- 
ing the men. The conference lasted three hours. It 
was subsequently explained to the men that the terms 
agreed upon were that the men should return to work, 
and thus constitute themselves employés of the com- 
pany, and then the general manager would consider 
the question of grievances. Mr. Harford felt that this 
was the best course, and he held meetings of the men 
at which he explained the difficulty, and urged them 
to resume work, and he would get for them the best 
terms he could. At a meeting at Sunderland, 
where the strike of the trolleymen took place, some 
dissatisfaction was expressed at the terms offered, but 
eventually the meeting decided to accept them. The 
men resumed work on Monday last. The disorganisation 
of traffic was such that serious inconvenience was felt 
in the districts, and much loss was sustained. It is 
reported that the loss to the railway company was 
between 35,0007. and 40,0007. Regular traffic was re- 
sumed, but the dislocation was for the time serious. 





While the serious dispute was on at Sunderland the 
Railway Servants were in conference at Birmingham, 
discussing alterations in the scales of wages and hours 
of labour which they desire to be made in all grades 
outside the locomotive department. It is understood 
that a careful programme has been drawn up, the pro- 
posals in which are to be submitted to the railway 
companies for their consideration, and that conferences 
and negotiations will be invited to discussthem. The 
proposals will deal with the passenger men and the 
goods men separately. 





The international conference of sailors and dockers 
met last week, when a large number of ports and 
shipping districts were represented. Some time was 
taken up in reporting upon the special districts in the 
federation, and then matters relating to wages, hours 
of labour, and other questions, were Siena. 

Further proposals are being made to create a national 
union of labourers of all grades, of those engaged in 
the skilled trades, the dockers, general labourers, and 
agricultural labourers. But their occupations are very 
various, and so also are their wages, hours, and other 
conditions. They are far less able to combine in amal- 
gamation than the engineers, less even than the building 
trades, the branches of which have never been able to 
agree upon a general scheme of amalgamation. At 
present labourers’ unions are rather backward in real 
organisation, and are spasmodic in their action. 





A very important decision is expected in the case of 
Allen v. Flood, which involves many questions of deep 
interest to trade unions, one being whether the 
members of a trade union are responsible for, or liable 
for, the acts of a district delegate of such union. The 
matter is of such importance that several of the 
Supreme Court judges have been summoned to be in 
attendance to hear-the case re-argued. There will be 
eight judges to assist, as well as the Lords of Appeal. 
The result will be of ‘interest generally, but especially 
to the unions. 

The weavers’ strike at the Broadwood Factory, 
Belfast, was terminated by a compromise, and 600 re- 
turned to work on Monday. But the strike at the 
York-street factory was not so settled, the gates of 
the factory being closed, with over 2000 persons idle. 
At the close of the week it was reported that the 
spinners had resolved on a strike, which it is said will 
involve or affect nearly 20,000 workpeople. 





Matters are quiet in the coal districts, no real steps 
having been taken to increase the rates of wages in 
Scotland, or alter the rates in the federation districts. 
In Durham and Northumberland things are quiet. In 
Wales and Staffordshire the wages scale rules, Gene- 
rally there is a kind of suspension of activity in respect 
of labour questions, but small disputes arise in various 
districts. At any rate, the old agreement continues to 
operate all over the federation districts, even though 
it is nominally in abeyance. Better thus than strife, 
even if there is a little uncertainty as to what might 
take place. Meanwhile the organisation is being well 
kept together in case of need. 








WATT AND THE MEASUREMENT OF 
POWER.* 

By Mr. Witu1AM Henry Preece, C.B., F.R.S. 
JAMES WATT, who died 77 years ago, was a great in- 
ventor. He was “‘one of the most illustrious followers of 
science, and one of the greatest benefactors of the world.” 
If he had never improved the “fire engine” of his, the 
“steam engine” of our, day, the copying press alone 
would have maintained his name on the scroll of inventive 
fame. His greatest invention—that which has been most 





* Delivered at Greenock on February 5, 1897, being 
the ‘‘ Watt Anniversary Lecture.” 








prolific in exciting further improvements in the steam 
engine, and which has supplied the engineer with a new 
sense—is, perhaps, the “indicator.” 

The indicator enables an engine itself to record auto- 
matically on paper a diagram which, properly interpreted 
at leisure, conveys a clear history of the performance of 
the steam in the cylinder. It enables the engineer to 
measure the actual work that is being done by it, and it 
gives a report of the action of the valves and parts which 
control the ingress and egress of that steam, and which 
regulate the performance of the machine. It gives an 
insight into the internal actions of the machine, which, 
being out of the range of direct observation, are so liable 
to be misinterpreted. It is to the engineer what the 
stethoscope and the thermometer are to the physician. 

Accuracy in measurement is the foundation of engi- 
neering and the secret of practical success. It leads to 
the detection of error, and to perfection in working. No 
instrument has been more productive of improvement in 
this respect than Watt’s pat «sen and few instruments 
have been found to require less modification. 

The conception and development of this apparatus 
showed that Watt was a long way before his time in 
grasping the doctrine of energy and applying the practice 
of graphics. 

ith such an extensive literature on the subject, and 
with its universal employment by engineers, it is un- 
necessary to describe the instrument. I content myself 
by showing you side by side Watt’s original instrument, * 
112 years old, and the most recent form designed to meet 
the requirements of modern machinery. 

In his patent of 1782, describing his application of the 
principle of expansion to the economical working of the 
steam engine, Watt drew a diagram, which I reproduce, 
showing how much he was before his time in the use of 
— and in the conception of the principle of energy. 

t is quite clear that this mode of looking at the work 
done in the cylinder led him to consider its automatic 
record. It was only necessary to know the length of 
stroke, and to indicate the pressure of the steam upon the 
piston exerted during each instant of its movement to 
obtain the factors of the work done during each stroke. 
A curve is thus formed by a pencil on a sheet of paper 
which by its shape gives the whole history of the per- 
formance of the engine. The area of the curve, although 
it contains nearly all we want, is not that which we 


require to know so much as its mean height. The hori- 
zontal length gives the time of one stroke. The mean 


height gives the average pressure exerted during the 
stroke. We thus learn the work done per stroke, and by 
multiplying this amount by the number of strokes per 
minute, and knowing the dimensions of the machine, we 
obtain the total work done per minute. 

The principle of work lies at the very root of the pro- 
fession of the engineer ; Watt gave us not only the means 
to measure it, but a system to indicate it. Work done 
means resistance overcome. It means the application of 
force through space against this resistance. In Great 
Britain we employ as our practical unit the force or 
weight of 1 lb. Our space is measured in feet. Thus if 
we raise 1 Ib. 1 ft. high against the resistance of gravity, 
we do an amount of work which we moderns call a 
‘*foot-pound,” though Watt did not. The ‘‘ foot-pound ” 
conveys to them who habitually use it the conception of 
a reality as distinct as 1 lb. of butter. The engineer, 
like Shakespeare’s poet, gives to airy nothing, not only a 
local habitation and a name, but a concrete existence. 
The French unit of work is larger. It is a kilogramme 
raised one metre against gravity, and is called the “‘ kilo- 

ramme-metre.” The kilogramme-metre contains 7.23 
oot-pounds, 

I have had some difficulty in tracing the parentage of 
the term foot-pound. It came into existence in the forties. 
Joule, in his earlier papers, spoke of the work done by 
1]b. acting through 1 ft. rd Kelvin writes me, “I 
believe we had ‘ foot-pound’ first from Lewis Gordon, the 
first professor of engineering in Glasgow University 
(1844), the first really of the United Kingdom. We used 
it thoroughly in Glasgow when I came from Cambridge 
to be his colleague in 1846. Joule was much pleased to 
use it, I believe—in fact almost remember—that he got it 
from me.” 

The English engineer is forced to use the pound weight 
as his unit of force, not because he is wedded to it, but 
because the pound and yard are the legal units prescribed 
by the Legislature. 

When Parliament thinks fit to introduce a decimal and 
metrical system the change of units will be easily effected, 
and we shall experience the inestimable advantage of hav- 
ing one absolute system of measurement employed alike, 
not only by science and by practice at home, but univer- 
sally by all European nations, 

It is not generally known that James Watt proposed, 
in 1783, a new and decimal system of weights and mea- 
sures. His unit length was based on the seconds pen- 
dulum. His unit weight was to be the unit cube filled 
with water, and he proposed to weigh all liquids and 
gases in terms of this unit in order to express by the same 
figure specific and absolute weights. There is reason 
to believe that these ideas were instrumental in framing 
the splendid system finally made legal in France, in 1801, 
for Watt himself visited Paris in 1786, and was in inter- 
course with La Place, Monge, and other members of the 
committee of the Academy dealing with the question. 
Nothing can prevent this system, probably the child of 
Watt, from ultimately becoming universal all over the 
civilised globe. 

Now Watt in introducing the steam engine found the 
chief competitor he had to meet was the horse. It 
worked the pumps in mines and ‘“ brewhouses ;” it drew 
the ores to the surface ; it was employed for grinding and 
for milling. It was clear thathis customers would compare 

* Kindly lent by Mr. Tangye, of Birmingham. 
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the performance of his engines with that of their horses. 
He determined by experiment that a good horse working 
continuously he raise 22,000 lb. 1 ft. high in 1 minute. 
He thought he would go ‘‘one better,” so he said, ‘‘I will 
call 33,000 Ib. raised 1 ft. high in 1 minute a horse’s 
power.” Thus he gave his customers the advantage of 
50 per cent. more work ; but he did more, instead of com- 
pt ae them to keep relays of horses each of which could 
not work continuously more than six or eight hours, he 
gave them a machine which worked continuously through- 
out the 24 hours. He showed, moreover, that in Whit- 
bread’s brewhouse, his engine ‘‘does the work for which 
30 strong horses were kept, and consumed ,§; bushel of 
coals per hour.” 

The above definition of a horse’s power was singularly 
unfortunate. It means 15 tons moved at a snail’s pace. 
Few people can grasp the conception. We know what a 
man can do, anuhiy when rowing a race or when raising 
bricks. Going up a mountain at the rate of 1000 ft. per 
hour—a fair performance—he does about ;'5 of a horse’s 
power (H.-P.) if he weighs 12 stone. Working a tread- 
mill absorbs 4 horse-power, which is distinctly hard labour. 
If heruns upstairs at the rate of 3} ft. per second he does 
1 horse-power, and this is not good for his heart. We 
also know what a horse can doin drawing a cart or moving 
a canal barge. ‘550 lb. moved 1 ft. per seeond ”—the 
leisurely pace of a child walking—is more comprehensible 
than, and the same thing as, 33,000 foot-pounds per minute, 
and 1s now more frequently used, especially abroad. 

But Watt was not the first to use the term ‘“horse’s 
power.” Savery did this in 1702. ‘‘ An engine,” said 
Savery, ‘‘which will raise as much water as two horses, 
working together at one time in such a work, can do, and 
for which there must be constantly kept 10 or 12 horses 
for doing the same, then Isay such an engine will do the 
work or labour of 10 or 12 horses.” Watt, however, gave 
the unit a scientific character and was virtually its 
founder. 

He thus introduced the conception of power as the rate 
of doing work. His unit of work was 1 Ib. raised 1 ft. 
high, irrespective of the time in which it was done ; but by 
conceiving this being done in a unit of time he conveyed 
the idea of power, a scientific definition of a much-abused 
term. Boulton said at Court to George LIT.: ‘‘I am en- 
gaged, your Majesty, in the production of a commodity 
which is the desire of kings.” ‘‘And what is it that— 
what is that?” asked the King. ‘‘ Power, your Majesty.” 

Again he was anticipated, for Smeaton, in the Philo- 
sophical Transactions for 1759, in describing his experi- 
mental inquiry concerning the natural powers of water and 
wind, said, ‘The raising of a weight relative to the height 
to which it can be raised in a given time is the most proper 
measure of power.” Watt did, however, introduce the 
term “duty” to determine the comparative merits of 
steam engines. It was introduced by him in Cornwall, 
and is often known as the ‘‘ Cornish million,” for he de- 
termined how many pounds could be raised 1 ft. high by 
burning a bushel of coal in his boiler, and found that this 
could be expressed only in millions. 

Watt’s bushel was subsequently changed in this country 
to 1 ewt. (112 lb.), and in the United States to 100 Ib. 
It has now become practically obsolete, for more effective 
and more uniform means are adopted to express the rela- 
tive efficiency of engines. 

The term ‘ horse-power” has probably seen its best 
days. It is gradually being displaced, and with the ad- 
vent of the metrical system it will disappear. As a 
scientific term it has been much abused, and as acom- 
mercial term it conveys no meaning. Sir Frederick 
Bramwell wrote in 1883 : 

‘*A barrister lately said to the same writer of this re- 
port, ‘You surely do not mean to tell me that you do 
not know what a horse-power is—you that have been a 
mechanical engineer all your life?’ The answer 
given was, ‘Indeed, I do not, there is a difficulty 
in the outset ; what sort of horse-power do you mean? 
‘Why I mean a horse-power.’ ‘I know you do, 
but there are five kinds of horse-power.’ ‘Five 
kinds! impossible, it can’t be! ‘But there are; I 
will give you the names and the nature of them: 1. 
The real horse-power, the power of a horse, estimated 
to lift 22,000 lb. 1 ft. high per minute. (2) That 
which in James Watt’s time was called the nominal horse- 
power, a horse-power of 33,000 lb. raised 1 ft. high per 
minute, which power he gave all his early engines, so that 
the purchaser having one and a half times the power of a 
good horse, should not be in a position to complain of the 
engine as inadequate. This term nominal is now com- 
monly confounded with the commercial horse-power, and 
the name, theoretical horse-power, is substituted to repre- 
sent that which was snaivas as the scientific horse-power 
of 33,000 foot-pounds. (3) The gross indicated horse- 
power. ‘This is the whole power developed on the piston 
of the engine without any deduction for friction, which 
power, divided by 33,000, gives the gross indicated horse- 
power. (4) The net indicated horse-power. This is the 
same as the foregoing, minus: a certain allowance for fric- 
tion. (5) The commercial, or, as it is now frequently 
called, the nominal horse-power. This is a gr ne etd 
about which no two persons can agree.’” Sir Frederick 
Bramwell might have added a sixth, viz., electrical horse- 
power, that which appears in the circuit, or electrical 
energy. 

Is a horse-power really a horse’s power? Tredgold 
made it 27,000 foot-pounds per minute for eight hours. 
Rennie assumed 22,000 as correct. Beardmore had a 
horse weighing a little over half a ton which did 39,000 
foot-pounds per minute for eight hours a day. Morin 
made it 26,150 foot-pounds. Two horses will tow a canal- 
boat at 24 miles an hour, while a steam-engine of 10 horse- 

ower is needed to do the same work by means of a screw. 
Tramears are drawn by two horses at a speed which the 
so-called 25 horse-power motor can scarcely do. The 














horse is really a more efficient machine for a time than 
the engine, and its ‘‘pull” can be directly applied, but 
he tires and sickens and dies. He is better adapted to 
certain kinds of work. He can at times expend much 
more energy than the so-called horse-power. At other 
times he is helpless and hopeless. Thus it appears clear 
that a horse-power is not a eed power. 

The horse-power is based, as I have pointed out, on the 
British units—pounds, feet, and minutes. 

Scientific men are now universally using a system of 
units based on the “centimetre,” ‘ gramme,” and 
‘second ”—hence called the ‘‘C.G.S.” system, to distin- 

uish it from the ‘“‘F.P.S.,” or British engineers’ system. 

n this system, the unit of work, viz., 1 gramme moved 
through 1 centimetre against unit force, is very small, but 
10,000,000 of these small units are taken and are called, 
in honour of our great British experimenter, _ the 
“joule,” and become a practical unit of work. Thus 
Joule’s own mechanical equivalent, the work absorbed in 
raising the temperature of 1 lb. of water 1 deg. Fahr. 
at or about its maximum density, indicated in the 
“FPS.” system as 778 foot-pounds, is in the ‘‘C.G.S.” 
system the work absorbed in raising the temperature of 
1 gramme of water 1 deg. Cent., at or about the same 
maximum density,' as 4.2 Joules. Thus the joule is to 
the foot-pound as 1 to 1.356, and the horse-power, instead 
of being 550 foot-pounds per second, becomes 746 joules 
per second. The joule per second, or the unit of 
power, has now been universally called a ‘‘ Watt;” 
and thus in the new system the rate of doing work, that 
is, the power developed by the steam engine, or any other 
machine, or by any other process, mechanical or physical, 
is most appropriately indicated in units bearing the name 
of our great Greenock inventor. The term watt was 
applied in 1888 by the late Sir William Siemens to the 
joule per second, but I had previously in 1881 at the 
Paris Dia proposed to apply it to 1000 joules per 
second. Siemens’ proposal has been preferred, and in 
consequence the practical unit of power comparable with 
the horse-power becomes the kilowatt. Had my proposal 
found favour, the practical unit of power would have been 
the watt, and Siemens’ unit would have been a milliwatt. 
I venture to think the acceptance of my unit would have 
hastened the departure of the term horse-power. 

I was surprised and pleased the other day to find in 
Marseilles that the man directing the electric tramcars in 
that city corresponding to the driver of the old horse car, 
sometimes called in America the motorneer, is called the 
wattman, and I have since learnt that this term is very 
generalin France. I hope our friends in Glasgow who are 
about to introduce electric traction in their city will follow 
France’s good example and honour one of their greatest 
mechanical heroes by inaugurating the same name in Great 
Britain. 

Energy, though so protean in its character, retains its 
joule throughout all its changes. Every joule impressed 
on the surface of the ocean by the rays of the sun adds to 
the moisture of some cloud which, condensed into rain by 
contact with our cool highlands, feeds a river like that 
which forms the Falls of Foyers. The engineer directs 
this falling water through the blades of a turbine, and 
each joule that passes assists in rotating dynamos to 
excite strong electro-magnetic fields and powerful currents 
of electricity, which in their turn produce light, the 
intensest heat known, and chemical decomposition. This 
lump of aluminium, the first produced at Foyers, has been 
extracted from crude bauxite by the expenditure of about 
60 million joules. 

Thus in every stage of its transformations the joule 
remains the same mechanical unit, whilst the energy that 
it measures outproteuses Proteus. 

The grand principle of the conservation of energy 
teaches us that no energy is everlost. The total energy 
resent assumes a form either useful or useless to man. 

he skill of the engineer is devoted to render that which 
is useless useful, and no one has helped him to do this 
more thoroughly than James Watt. 

The rapid introduction of electrical energy for electric 
light, and for traction, and for the transmission of the 
waste powers of nature to distant places is _revolutionis- 
ing our systems of units. The British Association in 1861 
formed a committee to consider the question of general 
electrical measurement, and aided by Wheatstone, Varley, 
Balfour-Stuart, Siemens, Matthiessen, Clerk-Maxwell, 
Joule, Fleeming Jenkin, who have departed, and Lord 
Kelvin, who remains as active as ever, they have so 
impressed the world by their work that, aided by the 
Congresses in Paris in 1881 and 1883, in Chicago in 1893, 
and in London in 1894, the system proposed has been 
universally adopted, so that electricians in all parts of 
the world, whatever their nationality or their language, 
use the same terms, the same measures, and the same 
units. The ohm is the unit of resistance, which has to be 
overcome in any case of the flow of electrical energy ; 
the volt is the unit of pressure which maintains this 
energy through this resistance ; the ampere, the result of 
one volt acting through one ohm, is the unit of current, 
and the coulomb is the unit of that electrical quantity 
which is being driven. These are electrical units pure 
and simple ; but leading from and associated with a 
are the mechanical units—the joule and the watt. 

The watt is universal and exact; the horse-power is 
not. The latter equals in 

Foot-Pounds 
Per Second. 





England... ois ae ee 
France ee Sa a er Scr 542.47 
Germany ... As bat the a 582.25 


How can one reconcile such discrepancies? Yet the | 
horse-power is maintained in high places with all the 
fervour and enthusiasm of an old Scotch covenanter, or 
the non possumus of a good old English Tory. 


The foot-pound per second equals 1.356 watt. The 
horse-power therefore equals 746 watts. The watt equals 
0.7373 foot-pound per second. The kilowatt, 1000 watts, 
equals 1.34 omy wer. 

If, in order to obtain the value of the power, we divide 
by 33,000 the ordinary formula, A PS n where A is the 
effective area of the piston in square inches, P the mean 
pressure of the steam in pounds per square inch during 
one stroke, S the length of this stroke in feet, and n the 
number of strokes per minute, we get it in horse-power. 
If we divide it by 44,238, we get it in kilowatts. 

Horse-powers multiplied by 0.746 are expressed in kilo- 
watts ; and kilowatts multiplied by 1.34 are expressed in 
horse-power. The new system is universally used by 
electrical engineers. 

Names, when well selected, secure precision of language ; 
a watt is a watt, and nothing else. A pound, on the 
other hand, may be either a force or a mass or inertia. 
Names fix ideas. Every electrical workman has a de- 
finite and clear conception of an ohm or an ampere. He 
requires no definition to impress them on his mind. The 
name alone conveys to him all he wants to know. They 
become fundamental ideas. There is no ambiguity, hence 
there is no difficulty either in teaching or in practice. The 
same benefits would certainly arise if we applied the term 
kilowatt to the unit of power. No one would have to ask, 
‘** What sort of kilowatt do you mean?” 

The same principle which enabled Watt to examine the 
interior of his cylinder enables the electrician to examine 
and record the behaviour of his plant and his circuits. 

Power-houses which generate electric currents for sup- 
plying electric light or for working trams are generally 
supplied with recording instruments that tell of the energy 
expended at each instant of the 24 hours. The engineer 
has thus before him every moment the history of the 
whole previous day’s work. Here, for instance, is a 
record of a whole day’s work in Rome, and here a record 
of another day at the General Post Office in London. 

We are able by means of meters to measure water con- 
sumed or gas burnt in our premises. The former is sold 
by the 1000 gallons, and the latter by the 1000 cubic feet. 
Similarly we measure the electrical energy that is utilised 
in our houses and factories by the kilowatt-hour, that is, 
we pay 6d. for every 3,600,000 joules we direct to meet 
our wants. 

The custom of paying for power applied is by no means 
a modern innovation, but it has recently been made legal 
by the Electric Light Act of 1882. That Act makes legal 
as a Board of Trade standard or unit a ‘‘kilowatt-hour.” 
It is there defined as 1000 volt-amperes per hour, the 
watt had not then been adopted. Thus the Board of 
Trade unit becomes a unit of work done, and we are able to 
sell as a commercial commodity ‘‘ the work done” by a 
kilowatt, or in Watt’s language the work done by 14 horse- 
power in one hour, 

Through the kindness of Lord Kelvin I am able toshow 
you many forms of meter, the offshoot of his own genius 
and his industry. There is no one who has done so much 
to secure accurate sensitive and reliable instruments of 
precision and of measurement. 

Electrical energy is supplied in Glasgow for 6d. per unit, 
for the kilowatt-hour has not yet received aname. It was 
proposed to call it the ‘‘ Kelvin,” and a more appropriate 
name could scarcely be found, for who is more entitled to 
share the glory of Watt’s name than he who has again 
made the Glasgow University so famous ? 

Lord Kelvin himself objected to its introduction, but 
in a case of this kind personal wishes scarcely can control 
the public will, and the necessity for a name is becoming 
so strong that I shall not be surprised to find electrical 
energy sold at so much per kelvin, even though it is 
measured by a Kelvin meter. 

I should have liked very much to have diagnosed the 

sauses which have led Scotch Universities to dominate so 
strongly the advances of practical science. The pages of 
the history of the branch of engineering I have so lightly 
touched upon-teem with the names of Watt, Rankin, 
Clerk-Maxwell, Fleeming Jenkin, and Lord Kelvin— 
great towers of light that have brightened up and hastened 
our rapid progress. Why is it thus? Is it that it needs 
the strong common-sense influence of practice and the 
wholesome conception of utility, so characteristic of the 
North, to be impressed on the abstract views of pure 
science to secure concrete advances in its practical appli- 
cations? Our English Universities are, in this direction, 
out of the running. They adhere to abstract science. 
But_in Glasgow the doctrine of energy has been crystal- 
lised and applied ; it is from Glasgow that so much of 
our engineering knowledge has emanated ; it is to Glasgow 
that we shall continue to look for more light; and it is 
therefore to Scotland that we must accord all honour. 








SEWERAGE Works AT KNARESBOROUGH, YORKSHIRE.— 
An inquiry has been held at_the Urban Council Offices at 
Knaresborough, by Colonel Luard, R.E., one of the Local 
Government Board engineer inspectors, as to the applica- 
tion of the Knaresborough Urban District Council, to 
borrow a further sum of 18002. for the completion of the 
main outfall sewerage and sewage disposal works, the 
total cost of which amounts to 10,000, The engineer, Mr. 
D. Balfour, M. Inst. C.E., F.G.S., of Newcastle-on-Tyne, 
explained the scheme, which consists in the laying of two 
main outfall sewers, both 18 in. in diameter, with a total 
length of four miles, crossing under the River Nidd by a 
cast-iron inverted syphon. The disposal works consist of 
10 acres of excellent porous land, properly underdrained 
and laid out on the intermittent filtration principle. The 
sewage, on reaching the site, is treated in a chamber with 
alumino-ferric, and after being thoroughly self-admixed, 
passes into large precipitation tanks in duplicate, the 
clarified sewage afterwards passing on to theland. There 
was no opposition to the scheme. 
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BOILERS INSPECTION AND 
REGISTRATION BILL. 


At the annual meeting of the Engine, Boiler, and 
Employers’ Liability Insurance Company, Limited, held 
on February 25 at the head offices of the company, No. 12, 
King-street, Manchester, the chairman (Mr. R. B. Long- 
ridge), in moving the adoption of the directors’ report, and 
after stating that the progress of the company had been 
satisfactorily maintained, said that, as the meeting was no 
doubt aware, a Bill had again been introduced into the 
House of Commons, at the instigation of the Manchester 
Steam Users’ Association, by Sir William Houldsworth for 
the compulsory inspection and registration of boilers, and 
is set down for second reading on May 5. The avowed 
object of the Bill was to prevent boiler explosions and 
save human life—an object which of itself was worthy of 
the best efforts of legislators and engineers, but on a 
careful study of the Bill he (Mr. Longridge) was con- 
vinced that the means proposed would entirely fail 
to attain the end desired, and would not only be 
open to great abuses, but would be extremely harass- 
ing and vexatious to thousands of steam users 
who are fully alive to their responsibilities and do 
not need to be schooled into a sense of their duties by 
officialism and red tape and perpetual interference, while, 
at the same time, the fullest opportunity would be given 
to those who ignore their responsibilities, to shelter them- 
selves behind the merest mockery of safeguards. This 
would be abundantly evident upon examination of the 
main provisions of the Bill. 

The boiler-owner was to be allowed to appoint any 
person he might consider competent to examine his boiler, 
and furnish him with a “certificate of safety.” This cer- 
tificate, with a fee of 1s. for each boiler, was to be sent 
to the Board of Trade, and in return a license to use the 
boiler for 13 months only would be granted. A penalty 
was to be imposed for working a boiler without a license 
of 1/. per day, which might be increased to 5/. per day 
after notice having been given by the Board of Trade 
that the owner is guilty of an offence under the Act. 
There were also other penalties, including imprisonment 
with or without hard labour, to which both owners and 
inspectors would be liable. He had nothing to say against 
the infliction of penalties on reckless owners and inspec- 
tors, but he did say emphatically that if the boiler-owner 
was to be the sole judge in the selection of a competent 
inspector, the Bill if enacted would do more harm than 
good, and the life-saving object of the promoters would 
be defeated. He gave Sir William Houldsworth, and the 
other members who had backed the Bill, full credit for a 
sincere desire to protect the lives of the workpeople and 
the public, but he was convinced that they had been 
misled by the plausible dressing up of certain facts and 
figures derived from the Board of Trade reports. The 
Manchester Steam Users’ Association, which for years 
had been devoting its energies to the promotion of 
further legislation, had issued a pamphlet entitled, 
‘* Facts, seer and Arguments in Support of the 
Boiler Inspection and Registration Bill,” which had 
been sent to members of Parliament and to others. 
Sir William, relying on the accuracy of the pamph- 
let and the cogency of its arguments, had fallen 
into serious error, and gathered fallacious impressions 
to which he gave utterance in a speech made at a con- 
ference held in the board-room of the Manchester Steam 
Users’ Association on November 27 last, to which con- 
ference, be it noted, none of the representatives of the 
boiler insurance companies had been invited. Sir William 
then stated that out of the 402 lives lost during the past 
14 years, 269, or 67 per cent., would have been saved had 
the boilers been under a system of competent periodical 
inspection, and had it been rendered illegal to work any 
boiler that was not certified to be safe. This was a very 
positive way of speaking, but was not at all warranted by 
an examination of the real figures, as would presently 
appear. The pamphlet, which gave the figures for a 
period of 13 years, said: ‘‘ Of the 377 lives lost since the 
passing of the Boiler Explosions Acts, 258, equal to 68 
per cent., might have been saved by competent inspec- 
tion.” These statements were seriously erroneous and 
misleading, for of the 377 lives lost 103 had resulted from 
the explosion of boilers expressly excluded from the 
operation of the Bill, and of the remainder, certainly 87, 
and probably 117, were lost by explosions and mishaps which 
the proposed system of oo and registration would 
be powerless to prevent ; thus the lives which might, not 
which would, have been saved had the Bill been enacted, 
were not 258, but 157, or12 per annum. Or, again, taking 
the last annual report of the Assistant Secretary of the 
Board of Trade recording the explosions up to June 30, 
1896, it was seen that the number of deaths from this 
cause, to which the Bill would apply, was only 11 that 
year. In the year 1859, when the first boiler insurance 
company was formed under the management of the 
speaker, the loss of life from boiler explosions was 107, 
and the average for 10 years, commencing with 1859, was 
78 perannum, against 18 per annum for the 10 years end- 
ing June 30, 1896. The contrast would be still more 
striking if a correct record of all explosions which occurred 
during the former period could have been obtained, but 
that was impossible, as it was only when the explosions 
were attended with great destruction of property or loss 
of life that they were mentioned by the press. This 
~~ reduction in the death rate had been mainly 
wrought about by the system of periodical inspec- 
tion carried out by the boiler insurance companies, 
which had at the present time from 80,000 to 85,000 
boilers under their inspection, to which must be added 


about 6000 boilers under the inspection of the Man- 
chester Steam Users’ Association ; also to some extent in 
the past few years by the investigations made by the 
Commissioners of the 


rd of Trade. The desirability 








of further reducing the loss of life no one would dispute, 
but that object would not be obtained by the means pro- 
posed in this Bill, for if passed it would open the way to 
a number of men setting up as boiler inspectors, who, 
from want of training and experience, were totally in- 
competent for the duties, and those users of boilers who 
could not obtain certificates of safety from the boiler in- 
surance companies would avail themselves of the services 
of such men, and thus obtain the required license from 
the Board of Trade. This would certainly not tend to 
a reduction in the number of boiler explosions, but 
would inevitably have an effect exactly opposite to 
that ostensibly desired by the instigators of this 
measure. His opinion was that all that was necesssary 
to still further enhance the good results which had been 
brought about by the efforts of the various inspecting 
companies and societies, and by the investigations of ex- 

losions by the Board of Trade Commissioners, was to 

ring home to the guilty parties the consequences of 
culpable negligence by a continued exercise of the powers 
conferred by the Boiler Explosions Acts. It did not 
appear from the last annual report of the Assistant-Secre- 
tary of the Board of Trade that he considers any further 
legislation necessary, for he says, ‘‘ Having regard to the 
large number of steam boilers in use in the United King- 
dom, it is evident that the percentage of cases in whic 
the neglect shown is so great as to lead to a serious explo- 
sion, is extremely small.” 

There was another Bill before Parliament relating to 
the use of steam power which deserves notice. He referred 
to the Steam Engines and Boilers (Persons in Charge) Bill, 
which passed the second reading on February 17. Its 
object was to give additional protection to the lives of the 
workpeople by making it a penai offence to place a boiler 
or engine—with a number of exceptions—in charge of any 
person not holding a Government certificate. The excep- 
tions were boilers and engines used in Her Majesty’s 
service, on railways and steamers, in road traction or 
steam rolling, or for domestic and agricultural purposes : 
in some of which cases ignorant and unskilled persons 
were frequently employed. The question arose, would 
the method we the. attain the end in view? He thought 
not, for it would be necessary for the examiner appointed 
by the Government not only to satisfy himself as to the 
technical knowledge and physical capacity of the can- 
didate, but also as to his character and experience, his 
carefulness, his sobriety and other moral qualities ; 
otherwise the certificate given would be no guarantee what- 
ever of the competency of the man who held it. On the 
other hand, many experienced trustworthy men _tho- 
roughly qualified for their duties would have to be dis- 
missed, being unable to pass the examination and obtain 
certificates. The Under-Secretary of the Home Office 
—— the Bill, pointing out its impracticability. 

It was resolved at this meeting to declare a dividend of 
6s. per share, to increase the reserves by 1500/., to write 
off 11147. for the account for purchase of the ‘‘ British” 
Society, and to carry forward a balance of 2509/. The re- 
election of Mr. W. E. Barratt and Mr. Frank Hollins as 
directors, and of Messrs. William Aldred, Son, and Co. 
as auditors, concluded the business of the meeting. 


THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on February 
26, Mr. Shelford Bidwell, President, in the chair, Mr. 
J. H. Vincent read a paper on ‘‘ The Photography of 
Ripples.” If mercury is used as the medium, all waves 
less than 1.3 centimetres long come under Lord Kel- 
vin’s definition of a ripple ; that is to say, they are waves 
whose lengths are less than such as are propagated with 
minimum velocity. Vibrations in mercury of about 200 
per second and upwards generate waves whose propaga- 
tion is controlled almost entirely by surface tension, and 
these waves are therefore classed as ‘‘ capillary ripples.” 
Their speed of progagation is of the order of about 1 ft. 
per second. They are invisible owing to their high fre- 
quency, and not in consequence of the velocity of their 
a It is usual to examine them by some stro- 
oscopic method. 

Mr. Vincent obtains photographs of the disturbed 
mercury surface by the sudden illumination of an electric 
spark. The spark is about half a centimetre in length, 

1 P 
200,000¢H part of a second. Its bright- 
ness is increased by an auxiliary spark-gap. The optical 
arrangement consists of two lenses, one in the path of the 
incident light, and another to converge the reflected light 
from the mercury surface into a photograpic camera. 
Ripples are set up in the mercury by a stylus attached to 
atuning-fork. For this purpose it is generally sufficient 
to give a slight blow to the prongs; but when continuous 
vibration is required, the tuning-fork can be connected by 
a thread to an electrically driven fork, as suggested by 
Mr. Watson. 

The first photograph shows a series of circular waves, 
set up by a single stylus attached to a fork vibrating 180 
times a second. Fixed points at known distance, just 
above the mercury surface, enable the wave lengths to be 
deduced from the photographs; and as the frequency is 
known, the surface tension may be easily calculated. 

In a second photograph two styluses are attached to 
the same prong. Dark lines are seen to radiate from the 
region between the centres of oscillation ; these are the 
lines of minimum disturbance—hyperbolas, of which the 
centres of disturbance are the foci. This photograph 
illustrates ‘‘ interference ” similarly to the optical methods 
of Young and Fresnel. 

A third photograph shows the formation of elliptical 
curves of Senne, being the loci of the intersection 


and it lasts about 


of two series of circles, corresponding one to each of two 
centres of vibration. Unlike the system of as 
from the 


these ellipses are not at rest, but travel outwa 














sources. In order to render these ellipses stationary, it 
would be necessary to change one of the sources into a 
sink, towards which the circular waves might converge ; 
the pho ph would then correspond to the optical 
device of M. Meslin, who obtains interference fringes by 
means of ascreen placed between two point centres, one a 
source and the other a sink. : 

The phenomena of interference and diffraction are well 
shown in a photograph of a point source and a reflecting 
line. The reflector here is one side of a triangular piece 
of microscope cover-glass. The interference lines are due 
to the mutual action of incident and reflected rays; they 
are analogous to Lloyd’s single-mirror fringes. Other 
photographs exhibit analogues of ‘‘ spherical aberration ” 
and “forced vibration.” Mr. Vincent acknowledged his 
indebtedness to Mr. Boys for the recommendation of 
attempting the photography of capillary ripples. 

Mr. Boys congratulated the author upon the way in 
which the experimental difficulties had m overcome. 
The results would bear a deal of close examination, 
and they would be found to present analogues of the 
greatest service in demonstrating the phenomena of 
acoustics and optics. Such photographs were far better 
than geometrical pictures p eae by instruments. For 
example, in the photograph illustrating the regions of 
minimum disturbance by lines radiating from a two-point 
source, it was easy to make out the itions where the 
two series of waves were half a period behind one another. 
The crestsand troughs ap as a set of dark and light 
concentric alternating circles, broken up into short ares by 
radiating lines, the loci of minimum disturbance ; all the 
crests on one side of any particular radiating line were 
seen to correspond to ‘come: on the other side, so that 
the field of disturbance was mapped out as in acoustics. 
One set of phenomena yet awaited illustration by this 
photographic method, and that was ‘‘ diffraction from a 
grating.” It might be possible to use as an exciter a comb 
with chisel-shaped points. He did not think it would be 
possible to go quite so far as to reproduce analogues of 
spectrum analysis. Since wave-length varies with surface 
tension it is ible to vary the wave-length by dropping 
a little ox-gall or soap solution upon the mercury surface. 

Mr. Blakesley asked why no reflections occurred from 
the sides of the mercury retainer. 

Mr. Boys said the waves were lost at the edges of the 
meniscus. The mercury was kept in position by an 
annular ring of thin glass. 

Mr. Appleyard suggested that the analogue of refrac- 
tion Giskite obtained by an alteration of the surface ten- 
sion over a small area by amalgamation or other means. 

Mr. Vincent thought this could be done, but that it 
would be very difficult. The President proposed a vote 
of thanks to the author. 

Mr. Elder then read a paper by Mr. Beckit Burnie on 
“The Thermo-Electric Properties of some Liquid Metals.” 
The investigation was made with a view to determine the 
effect of melting upon the thermo-electric properties of 
certain metals. The metal to be tested is contained in 
a W-shaped glass tube, of which one limb can be cooled, 
and the other heated. Thus one limb can contain molten, 
and the other solid metal. Copper wires are plunged 
one into each limb, and through these connection is made 
with a galvanometer. The thermo-junctions, therefore, 
are copper, hot metal and copper, cold metal. The tem- 
perature is deduced from a separate thermal couple, 
calibrated by a mercurial thermometer. Curves are drawn 
co-ordinating temperature and electromotive force. It is 
found that their slope depends upon the rate of cooling 
or heating of the metals; this 1s particularly the case 
with bismuth. The effect is attributed to the variation 
in crystalline structure of the metal under test at dif- 
ferent rates of solidification. With tin the change is less 
marked, and with lead it is unnoticeable. At or about 
the melting points there is considerable change of slope 
in the curves. Here, again, the effect is smallest for 
lead, somewhat greater with tin, and remarkably —— 
with bismuth, the latter changing from an exceeding 
active thermo-electric metal to one resembling lead. 
great change occurs also with mercury at the melting 
point, indicating a difference in the Peltier effect between 
solid and molten metals. 

A vote of thanks to Mr. Beckit Burnie was proposed 
by the President, and the meeting adjourned till March 12, 





DRAINAGE OF BuENOoS AyrES.—A tender of Messrs. Mar- 
tini and Co. for the construction of a second section of 
the main drain at Buenos Ayres has been accepted. The 
amount of the contract is 278, 2007. 








CoaL IN THE MIpLANDS.—A_ new colliery at Shire- 
brook is now making good progress. No. 1 shaft is down 
about 500 yards, whilst No. 2 shaft has reached a depth 
of 450 yards. It is anticipated by the capitalists who are 
engaged in the work that coal will be found at a depth of 
600 yards, and that it will be reached about Easter, that 
is, within 12 months when sinking operations were com- 
menced. Plant is being put down upon an extensive 
scale, so that there may be a daily output of 3000 tons. 
Commodious fitting shops have been erected and are sup- 
plied with machinery both for building and repairing coal 
wagons. ‘Two engine-houses have been covered in, the 
engines are being erected, and will be ready to commence 
their long labours in the course of a fortnight. A new 
line of the Great Northern Company will pass close by the 
colliery, and the Midland and the Lancashire, Derby- 
shire, and East Coast Railway will also have access to it. 
Several hundreds of men are employed in the sinkin 
operations now proceeding, and the work is being carri 
on day and night. When the colliery is fully p Beste 
it is expected that work will be found for between 1200 
and 1400 men and boys. The Omg who are opening up 
the colliery with all this abundant faith have commenced 
building 60 cottages within easy distance of the colliery. 
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REGULATING FOUNDRY MIXTURES.* 
By Tuomas D. West. 

Ir is to heavy founding that we must chiefly look for 
the best opportunities for obtaining knowledge of the 
manner in shia the various metalloids affect the carbon 
in giving characteristic qualities and in changing the 
zrade of iron. This arises from the simple fact that in 
Gaovy founding, castings of all grades are demanded. 
Then again, in order to obtain accurate information, we 
must deal with actual practice, for physical conditions in 
founding can often affect the character of iron or the con- 
dition of its carbon as much as changes in its chemical 
composition. ‘Tests of iron from a crucible, &c., are of 
little value in advancing practical knowledge, and have 
only created confusion of methods and ideas on the effects 
of metalloids. This has gone to such an extent that many 
seekers after information upon the metallurgy of iron are 
more confounded than enlightened on many points. 

Some advise regulating the mixture or changing the 
** grade ” of the iron by means of alterations in the per- 
centage of silicon ; others by changes in manganese, and 
again others, by changes in phosphorus. To illustrate 
the effects of these elements and as a demonstration of 
what I consider the best base for regulating mixtures, I 
would carry all back to the making of iron. I would con- 
sider what are the constant and what the changeable 
metalloids, in order to discover what elements are really 
responsible for changes in the character of pig iron, as it 
comes in “* brands ” to the foundry yard. If, in making 
iron, all the metalloids remained fairly constant, not vary- 
ing in the percentages, one ‘cast ” after another, we could 
obtain a uniform product and have no such thing as grades 
of iron from like mixtures of ore, fuel, and limestone. 
But this is not what exists. Instead of uniformity we 
find that a furnace cannot at the present stage of furnace 
advancement make two ‘‘casts” alike, and hence we find 
that any furnace will, from the same mixture of ore, fuel, 
and limestone, give a wholly different “grade ” or analysis 
of iron at almost every “ cast.” Now, the question simply 
narrows itself down to this: Are there metalloids that 
cannot be controlled? Are there those whose erratic 
action causes a diversity in results? Experience answers, 
‘* Yes,” and analyses prove that silicon and sulphur are 
the metalloids wholly responsible for creating the differ- 
ence in grades of iron, coming from similar mixtures of 
ore, fuel, and limestone in smelting, from the fact that 
the total carbon, manganese, and phosphorus generally 
remain practically the same, one “ cast ” after another. 

When making the iron, silicon and sulphur jump 
around in such a lawless manner that the most radical 
difference may be expected in ‘‘grades” in the various 
“casts.” A furnaceman can be most particular and have 
all conditions alike, so far as in his power, yet for all this 
no two “casts” will be exactly alike in silicon and sulphur 
contents. Now if it were in power of the furnaceman to 
maintain the same uniformity in the silicon and — 
that he generally secures in the case of total carbon, 
manganese, and phosphorus, there would be no difference 
in the grades of iron, and all would be practically the 
same in physical qualities. In all that I have written on 
this subject, I have made silicon and sulphur the basis of 
calculation, and have contended that as much importance 
should be attached to knowing the percentage of the one 
as of the other. TI still maintain that this position is_cor- 
rect and that this is the right practice to follow. Inmaking 
iron, the furnaceman can control the percentage of man- 
ganese or phosphorus in his iron by his mixtures of ores, 
fuel, and limestone to obtain practically any specialities he 
may want, whether of high, medium, or‘:low manganese 
or phosphorus iron. What little variations may occur in 
the percentages of these two metalloids in irons will have 
no practical effect on the carbon to change the ‘‘grade ” 
or the character of the iron coming from one mixture of 
ores, fluxes, and fuel. 

It is to be remembered that I do not claim that man- 
ganese and phosphorus cannot affect the carbon or the 
character of iron. Either of these can change the phy- 
sical qualities just as variations in the percentages of 
silicon or sulphur change them ; but we must look to the 
furnaceman to do this in preparing his mixtures of ores, 
lime, and fuels in making the iron. If any one desires 
an iron high, medium, or low in manganese or phos- 
phorus, he can generally get it so even in its percentages 
as not to affect, in a practical way, the ‘‘grade” or 
physical qualities of the iron which he desires to obtain, 
and this can generally Le achieved, day in and day out, 
at every ‘‘cast,” as long as the furnace continues to use 
the same ores, fuel, and flux. On the other hand, silicon 
and sulphur will vary at every ‘“‘cast,” in spite of all the 
present furnaceman’s calculations, and it is the changes 
in these two metalloids that we should consider as affect- 
ing the ‘‘ grade” of iron, or in causing it to vary in its 
percentages of graphite or combined carbon. This makes 
evident what are the metalloids that the founder should 
recognise as bases for changing the ‘‘ grade” of his mix- 
tures or physical qualities obtained in the castings 
produced. = 

Although furnaces are unable to control the silicon and 
sulphur in always being uniform at the present day, the 
author has faith that future advancement of practice in 
attaining more uniform temperatures steadily in a furnace 
will bring about a great improvement in this line ; never- 
theless, silicon and sulphur will always be the metalloids 
subject to change the “grade” of iron where the same 
ores, fuel, and fluxes are used, and be the elements to 
which the founder should look for making variations in 
the “‘grade ” of a furnace product, working on one brand 
of iron, or in making or altering mixtures for the founder 
in remelting iron. 





* Read at the January meeting of the Pittsburg 
Foundrymen’s Association, 





The fact that silicon is important” in ‘regulating and 
softening mixtures was first suggested by Dr. Percy, some 
35 years ago, but it awaited experiments, in 1885, by Mr. 
Charles Wood, a founder of Middlesbrough, assisted by 
John C. Stead, the expert chemist, both of England, to 
first practically demonstrate the value and _ utility of 
silicon as a softenerand its application to founding, a work 
which, it should be said, i its foundation laid in ex- 
xeriments conducted by Professor Thomas Turner, at 
Mason College, Birmingham, England, the same being pre- 
sented a few months later at the Glasgow meeting of the 
Iron and Steel Institute. The extensive publication of 
this paper is really responsible for the universal adoption 
of silicon as a softener and partial regulator of mixtures 
in iron. 

It is intimated above that the total carbon is not per- 
ceptibly altered where the same fuel, ore, and limestone 
are used when making iron. This is to be understood as 
referring to iron being*made under normal conditions which 
insure a furnace running without having any “‘slips” or 
factors to cause an excessive cold or hot working furnace. 
The opinion of a few furnacemen with whom I have dis- 
cussed this point is to the effect that the higher the 
temperature and the more slowly the ore passes down to 
the hearth as iron in a fluid state, the greater carbon will 
be found in the iron. This is to be taken only as an 
opinion, based on good reasoning, as I have failed to find 
any furnacemen that have followed these relations by 
exacting analyses to know positively what radical changes 
in the temperature of a furnace or the speed of reduction 
would make in the total carbon, where the same ores, 
fluxes, and fuel are used. However, what slight changes 
may be made in the total carbon by normal working of a 
furnace can have little effect in changing the “grade” of 
an iron; and this leaves us to recognise the silicon and 
sulphur, as stated above, to be the metalloids chiefly 
responsible for giving us ‘‘ grades” in iron from similar 
mixtures of ore, fluxes, and fuel. 


RECENT RAILWAY COLLISIONS. 

Two Accidents on the Manchester, Sheffield, and 
Lincolnshire Railway.. — Colonel Addison reports on 
two accidents which occurred on the Manchester, Shef- 
field, and Lincolnshire Railway on November 25 and De- 
cember 9 respectively. In the first case, as a passenger 
train was entering the London-road terminal station, 
Manchester, it came into slight collision with some 
vehicles which were standing in the bay, and forced the 
headstock of one of them on to the stops, moving a 
wooden hut that stood behind, and slightly injuring two 
youths who were nga | near. Three ‘passengers also 
complained of injury. It appears that the train was 
coming in very steadily, but somehow it failed to lose 
speed as quickly as it should have done, and so the driver 
applied his vacuum brake hard, with the result that the 
wheels skidded, and the collision ensued. There was a 
leak in the tender brake cylinder, but this did not affect 
the brakes in the rest of the train, and Colonel Addison 
comes to the conclusion that the driver made an error in 
not applying his continuous brake sooner, and so avoided 
the necessity of putting it on hard. The second accident 
occurred near Peninstone station under the following cir- 
cumstances : South of Huddersfield Junction cabin there 
is a down goods loop line, with trailing points running 
into the down main line near the cabin ; just ahead of 
these trailing points are facing points for the branch line 
to Huddersfield. Between the junction home and inner 
distant signals, the line is on a curve of 30 chains radius 
and on a rising gradient of 1in 100. A goods train was 
standing on the down goods loop, waiting to be let out 
through the trailing and facing points on to the Hudders- 
field line, with another goods close behind it. It was 
eventually allowed to start out, but before it got clear of 
the down line it came to a stand. In the meantime the 
signalman, seeing it well on its way to clear the down 
line, as he thought, accepted a down passenger train, keep- 
ing his signals against it, of course. The first goods train 
driver tried to set back on finding he was stuck, but could 
not go far, owing to the second train being close to him. 
The engine of this second train was uncoupled, and went 
ales 4 to help to push the other train forward, but 
before it could a got clear the express overran the home 
signals and struck the twelfth wagon nearly broadside on, 
overturning it and derailing the wagons on either side. 
No one was hurt. The signalman, who bears a high 
character, is naturally blamed for such a breach of the 
block regulations as to take a train on while the line was 
still fouled, and the Government Inspector remarks that 
‘*the block system and regulations are, of course, designed 
to meet such a contingency as this, and a signalman is 
not called upon or permitted to exercise his judgment as to 
the circumstances under which a train may, or may not, 
be accepted.” As regards the overrunning of the signal 
by the passenger train (which was double-engined), 
Colonel Addison thinks that the driver of the leading 
engine was expecting to find the home signal off, as it is a 
very unusual thing for the train to be stopped by signal 
at this point, and therefore failed to stop in time. The 
view of this signal is often obscured by smoké from the 
neighbouring steel works, and the Inspecting Officer sug- 
gests that the company should carefully consider whether 
it would not be advisable to set it a little further back, so 
as to improve the view, although this would result in 
shortening the space within which a driver would have to 
pull up, should it be at ‘‘ Danger.” In view of the 
reported sticking of other goods trains at this point, he 
further suggests that the maximum train loads should be 
diminished. 

Rear Collision at Wandsworth-Road.—During a dense 
fog on January 2 last, a rear collision occurred at the 
Weedesithaad Station of the London, Chatham, 
and Dover Railway. Forty passengers complained of 








injury, but in no case was this severe; a considerable 
amount of glass was broken in both trains, but beyond this 
there was not much damage in either, and they were able to 
proceed on their respective journeys with only a few 
moments’ delay. From Colonel Yorke’s report it appears 
that an up train drew up at the platform, but being 
longer than usual it had to draw forward a little to allow 
of the rear passengers alighting. As soon as the pas- 
sengers had alighted, ‘‘ Right away” was given, and the 
train started, but it had scarcely moved when the 
starting signal was thrown up in the driver’s face, 
and so he once more stopped. After a minute or 
two’s delay the signal was again pulled off, and 
the driver once more started, but he had hardly 
got under way when he felt a very slight push, and so 
stopped again to ascertain what was the matter, and 
found that another up train from the Crystal Palace had 
run into him. The signalman, whose box is some 170 
yards ahead of the starting signal, thought from the 
noise of other trains passing in both directions, that the 
first up train had left, not being able to see, owing to the 
tog, that it had been obliged to draw forward and then 
stop again, and so he threw his starting signal up. The 
age ran up to the box and told the signalman of his mis- 
take, and as he had then already taken on the Palace train, 
he opened the Sykes “lock and block” instrument, by 
means of which his starter was locked up, and released 
the lever, and so was able to lower the signal for the train 
to get away. Owing to this prompt action of the signal- 
man the severity of the clibion was much mitigated. 
The second train was, of course, running into the station 
with fall signals off, and was unable to see the first 
train until too close to averta collision. The drivers were 
clearly not to blame for the accident, and Colonel Yorke 
considers that the signalman, who was a man of excellent 
character, simply erred in good faith. He had no right 
to break open the Sykes’ instrument, it is true, but he 
could hardly be blamed under the circumstances ; the 
Government cng ae) however, very properly remarks 
that a releasing key, which might be sealed up or other- 
wise so secured as to render its use impossible without its 
being detected, should be employed, so as to avoid all 
necessity for — or others to break open the in- 
struments. ile pointing out that the lock and block 
apparatus as used on the Chatham and Dover line ‘‘is 
a valuable addition to the instruments in ordinary use for 
block working,” Colonel Yorke adds that treadles should 
be provided at each block box, as is now done in all 
modern installations of Sykes’ apparatus. The function 
of these treadles should that no starting signal can 
lowered until the previous train has passed out of 
the section ahead; and, further, that no second train 
can be accepted, and the home signal lowered, until 
the first train has passed on beyond the starting signal. 
The Inspecting Officer understands that the company is 
prepared to lay down such treadles, and he hopes that no 
time will be lost in taking this step. While all honour is 
due to the Chatham and Dover Ratioay for first recog- 
nising the value of the Sykes apparatus, yet we hope that 
they will indeed lose no time in bringing it up to date, as 
it is now so largely in use on lines running out of London. 
The experience gained with the Sykes and other treadles 
in use at Waterloo and on the Great Eastern Railway 
should go far to remove the prejudice against their em- 
ploy which not unnaturally arose after the terrible Clay- 
ton Tunnel accident, when the failure of an automatic 
signal caused 23 deaths and the injury of 176 persons. 
But that was over 35 years ago, and these appliances 
have been vastly improved since then. 

Collision at Chelmsford. — As the Continental ex- 
press from Liverpool-street to Harwich was passing 
through Chelmsford station on the evening of January 19, 
the projecting portion of the leading guard’s van came 
into collision with a box wagon which, while being shunted 
in a siding parallel to the down line, had become derailed 
and overthrown. The guard’s van was empty, and the 
remaining damage was confined chiefly to footboards and 
axle-boxes. The wagon fell across and broke the down 
advance signal wire, and so the train did not travel far 
before being brought to a stand. No one was hurt. The 
box jwagon was at the tail of a goods train engaged in 
shunting, and it is surmised that it was possibly spragged 
(though no sign of a sprag or scotch was found after the 
accident), and that the wheels, after skidding for 
a few yards, were by some means lifted, and the 
truck derailed. This was rende easy owing to the 
fact that the ballast in the 4-ft. was nearly level with the 
top of the rails, and formed a solid roadway. Colonel 
Addison thinks that the guard in charge of the shunting 
might have exercised a little more care in seeing that all 
was right before “ah his driver a signal to start, and 
he recommends that the ballast in the 4-ft. be lowered. 
The siding was 6 ft. 8 in. away from the down line at its 
nearest point, but there was a siding connection which 
guided the derailed wheels towards the main line, and 
which also, no doubt, caused the wagon to overturn. It 
is difficult to see how accidents such as this, and at Chel- 
ford and elsewhere, can be guarded against, except by 
extreme care on the part of sl canoe in shunting. 








RAILROADS IN NEw York.—The annual report of the 
New York State Railroad Commissioners for the fiscal 
year ending June 30, 1896, shows a decided improvement 
im the condition of the roads over 1895. The earn- 
ings increased 10,891,237 dols., which would have left a 
handsome surplus for dividends, if 9,725,814 dols. had not 
been swallowed up by the increased outlay necessary to 
make up for radical reductions in maintenance expenses 
in previous unprofitable years. At the close of June, 
1896, however, the roads were in a far better physical 
condition and better equipped for business than for 
several years past, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent = of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


3798. J. Carpenter and L. F. Allen, Southampton. 
Cultivators. [2 Figs.] February 19, 1896.—Mounted at the 
front end of the frame A is an axle B carrying a traction wheel C 
and a toothed drum D with which gears a pinion E on a shaft e 
on the said frame A. On this frame is mounted an oil or gas 
engine, or other motor G for imparting rotation to the pinion E 
and so give rotation through the toothed drum D to the axle B 
and traction wheel C to propel the plough. Passing round a 
chain wheel H fixed on the axle B is an endless chain I which 
also passes round a pulley J on a horizontal shaft J! carried on 
the adjustable portion Al of the plough frame and at the back of 
the plough-share K. On the shaft J! is mounted an archimedian 
screw L. The pitch of the said screw and the speed at which it 
is rotated with reference to the speed of rotation of the traction 
wheel C are such as to cause the screw to engage with and cut its 
way through the ground and assist in propelling the plough. A 











box M for containing the seed to be sown is provided in the 
interior with a device driven by the endless chain I for discharging 
the seed in regulated quantity through a spout or tube a into a 
previously cut furrow. At the rear of the propelling screw L are 
rotating blades N which are caused to act on the earth removed 
by the ploughshare so as to break up the said earth. A mould 
board or turn-furrow O carried adjacent to these blades returns 
the earth into the furrow last previously cut to cover the seed in 
said furrow. The plough is provided at the rear with a swivel- 
ling wheel P provided with a handle p and spring catch and 
toothed sector p! by means of which the said wheel can be turned 
and retained in its adjusted position to turn or guide the plough 
in any direction required. The frame A is provided with a pair 
of lever handles Q by means of which the attendant can raise and 
lower as required the ploughshare K and the parts operating in 
conjunction therewith. (Accepted January 20, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2138. J. Roots, London. Internal Combustion En- 
es. [2 Figs.) January 30, 1896.—A is the igniting piston 
xed to the true axial centre of the working piston B. Bi is the 
working cylinder. C is the igniting tube, within which the piston 
A reciprocates. Disa small valve by means of which a richer 
charge is conveyed from the main supply port by the pipe E. F 
is the main admission valve, F! the vaporiser and air heater. G 
is the port through which the igniting flame is conveyed to the 
working charge, and G! is the port in the piston registering with 
the port G when the piston is at the top of its stroke. H is an 
additional outlet port from the igniting tube that may be made. 
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If it is desired to do without the additional valve D in some en- 
gines in which there is a difficulty in attaching it, then the pipe I 
(shown dotted) fixed to the perforated plate I! may be attached. 
The pipe I conveys the new charge entering by the valve F tothe 
bellmouth nozzle H! fitted to convey the charge into the tube C. 
Cl is the compression space ly within the piston A, but 
not necessarily so. In Fig. 2, the timing valve J fitted to the 
port G, is operated mechanically by the engine. The tubes K in 
Fig. 1 are closed at one end, but open at the other to the explo- 
sion ; they convey heat to the vaporiser channel when the flame 
inside the heating casing F! is turned out. Z is the usual exhaust 





valve, In Fig, 1 in the position shown, the piston begins the 
in, or compressing stroke. The charge is compressed into the 
tube C by the piston B through the return ports H, H), and 
G, and in the working cylinder B!, until the top of the piston A 
closes the port G ; the charge in C is then rapidly compressed to 
a high pressure sufficient to ignite it, and at the stroke end posi- 
tion, indicated by dotted lines, the ignited charge passes by the 
ports G and Gl to the working charge and ignites it. Until the 
port Gin the igniting tube C is closed upon the upstroke of the 
piston A, no compression can take place in the tube C, and, up to 
the time of closing of the port G, the pressure is equal in both the 
igniting and working cylinders, and a certain quantity of the work- 
ing charge in the working cylinder is compressed into the igniting 
tube C. By about the time the flame reaches the working charge, 
the dead point has been reached and both pistons have just started 
on the down or out stroke ; the ports G and G! fully register at the 
dead point. In Fig. 2 the piston A commences the compression of 
the igniting charge in C immediately the port H is closed, and 
after ignition in the compression space C1, the timing valve J de- 
termines the time at which the igniting flame shall be communi- 
cated from the space C!, where it is confined by the channel G, to 
the working charge. (Accepted January 20, 1897). 


» a e, Bi ham. Gas Engines, [4 Figs.) 
January 31, 1896.—This invention relates to improvements in gas 
or petroleum engines, especially applicable to such engines when 
used for the propulsion of vehicles, or in situations where the use 
of water for cooling purposes is inconvenient and cumbersome. 
Fig. 1 shows a gas engine. constructed according to this invention, 
and fitted with a device for passing air through by means of the 
exhaust. a is the cylinder of the engine, provided with a large 
number of thin ribs or gills b round its surface. c isan outer case 
perforated at d for the admission of air, and ¢ is the nozzle of the 
exhaust from the engine, which by induction causes air to pass 





round the cylinder and eject it through the opening f. Fig. 2 
shows a modified arrangement in which a fan is used instead of a 
jet. a is the cylinder, b the ribs or gills, ¢ the outer case perforated 
at d, ga fan upon the main shaft of the engine (which may also 
serve as a flywheel), h the fan case, i a passage for the air from the 
case c to the fan which discharges the air at k. Fig. 3 shows an 
arrangement in which both the exhaust nozzle and a fan are used, 
a being the cylinder, b the ribs or gills, ¢ the outer case perforated 
at d, and ¢ the nozzle for the exhaust, which eject the air along the 
passage 7 into the fan case h, from which it is discharged by the 
fan g. (Accepted January 20, 1897). 


GUNS AND EXPLOSIVES. 


3887. W. E. Simpson, Mansfield, Notts. Machine 
Guns. [5 Figs.) February 20, 1895.—Referring to Fig. 1, A is 
a disc mounted upon the central spindle B of the gun, at a short 
distance from the muzzle, the said disc A having holes Al through 
which the barrels C pass, and in which they fit tightly. Around 
its periphery the disc A is provided with notches or recesses A?, 
one surface of each of which may be shorter and less inclined to 
the circumference of the disc than the other. In each barrel C at 
the portion which fits into the disc A is formeda transverse open- 
ing Cl extending from the bottom of a groove of the rifling to the 
outside of the barrel, and in the disc A is provided opposite each 
barrel, an aperture A? coinciding with, and forming a continuation 
of, this opening C! in the barrel, and terminating in the shorter 
side of the recess A2, A continuous passage inclined to the outer 
surface of the disc is thus formed from the interior of each barrel 
to the outer periphery of the disc A. Around the aforesaid disc 
or wheel A is arranged a stationary ring D! attached to the casing 
D of the gun, the said ring D! having an enlargement D* pro- 
vided internally with one or more cavities or buckets D?, When 





a c 
a cartridge has been exploded in a barrel, and the projectile has 
passed the opening C1, a portion of the gases escapes through the 
said opening and the passage A3, and impinges against the cavities 
or buckets D?, and expanding therein, causes the disc A to rotate 
in the direction indicated by the arrow, the disc carrying with it 
the barrels C, and thus operating the gun automatically. In the 
modified arrangement shown in Fig. 2, the gases, instead of acting 
against buckets or cavities, are caused to act against a slidin 
abutment D®° extending the whole width of the disc or whee 
A, and adapted to work in a projection D* provided with a cavity 
D4, The dise is provided around its periphery with projections 
A4, and the abutment is kept in contact with the disc by means of 
a spring D5, which presses upon the shoulders d thereof and sur- 
rounds the stem d!, being retained in the cavity D4 by a plug D6, 
which serves also to guide the said stem dl. Thus the gases 
escaping through the apertures C1 and A® expand between the 
projections A4 and the abutment D%, and rotate the disc A with 
the barrels C in the direction indicated by the arrow, afterwards 
escaping through an outlet D7. (Accepted January 20, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3087. J. H. Player, Bristol. Wheel Builder. [7 
Figs.) February 11, 1896.—This improved wheel-building ap- 
paratus is primarily intended for building cycle and the like 
wheels. According to this invention a universal chuck C anda 
poppet-head P are mounted in the standards 8, which are attached 


to or form part of the bed B, This chuck C carries four arms or 
jaws cl which can be opened or closed to suit the different sized 
wheels as clearly shown. To the outer ends of each of the arms 
cl is attached the quarter of a circular ring c? of [ cross-section, 
and a number of holes c3 are provided around the periphery of 
these rings. Attached to the poppet P also by means of the boss 
p! which has four arms p?, are four radiating arms p* similar to 
those on the chuck, their upper ends being inclined towards the 
ends of the arms on the ak. To the outer ends of each of 
these four arms is attached the quarter of a circular ring p4 of 
[--shaped cross-section whose outer diameter is not more than the 
inner diameter of the ring c2. Also attached to the centre of the 
poppet is a smaller poppet p5 immediately facing the centre of 
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the chuck C. The machine is used as follows: The spindle h! is 


fitted into the hub H by the usual balls and cones, and held and 
centred before the small chuck c# and the small poppet p> by the 
adjustable pins h2 and h®. The spokes are then placed loosely in 
the rim R, and the hub and the jaws of the chuck C are then 
drawn towards the centre of the chuck, carrying with them the 
segments c*, thus closing them around the rim which firmly holds 
it in position. The ring p* bears against the edge of the rim and 
keeps it from moving laterally and so trues the side of the wheel. 
The spokes are then tightened up to the proper tension all round, 
and the wheel will be completed and may be withdrawn from 
the machine. (Accepted January 20, 1897). 


7827. J. Barker, Oldham, Lancaster. Split Pin or 
Cotter. [1 Fig.] April 14, 1896.—a represents the end of a 
stud or shaft through which is drilled a hole a! into which is fitted 
the improved split pin or cotter). The split pin is preferably 
made of a hard metal so that there is some spring in the legs, and 
the shoulders b! are of sucha size that when the legs of the split pin 








are pressed together, the shoulders will pass through the hole a’, 
As soon as the split pin is forced home, as shown, the legs spring 
outward, and the projecting shoulders, by catching on the edges 
of the hole, effectually prevent the split pin from shaking out of 
its position and thereby failing to serve its purpose. (Accepted 
January 20, 1897). 


MINING, METALLURGY, AND METAL 
WORKIN 


G. 
874. C. Simon, Herne, Germany Jigging Machine 
for W Coal and the like. [4 Figs.) January 13, 
1896.—A is the collecting space for the heavy material, B the 
space between the slides, or washing space, the sieve, Dan 
orifice in the wall F, E the outer space, F the inner and G@ the 
outer wall, H the first and J the second slide, K the outlet for 
the heavy material, and L the pressure piston or plunger. The 
object of this invention may be obtained in two ways, first by 
increasing the distance apart of the slides, which if increased to a 
considerable extent beyond the present distance of 200 millimetres 
would effect an approximate compensation and a more regular 
passage of the material. The object will, however, be attained with 
the present arrangement of the slides, and a back flow of water will 
be — by entirely covering up the space between the slides, 
and also preventing the material from being washed too quickly 
through the slides into the delivery spaces. The same effect is 
attained by making an orifice or orifices in the inner wall F of 
the apparatus as shown at D, such orifices having advantageously 
a total area of about 450 millimetres. By an arrangement of this 








kind the pieces of ore are able to collect between the slides and 
remain the proper time there, to allow of their being properly 
washed. The heavier parts are moved or passed on to their 
outlet solely by the surplus of weight of the material on the sieve, 
and will not be washed or thrown over the second slide by the 
agitation of the water, in which case very often a considerable 
quantity of the lighter material was carried off with the heavy 
substances. The slides are mounted on levers controlled by a 
hand lever so that when the first slide is lowered the second will 
be raised and vice versa. The slides are akind of regulating 
device acting like a lock and consisting of two lock gates or slides. 
These serve to let a certain quantity of ore or coal through each 
time they are changed. The gates are coupled so that when one 
is raised the other is closed. Supposing the ore or coal to have 
passed under the first slide and to have filled the space between 
the first and second, the second is raised and the first lowered so 
that no new ore or coal can between the slides until they are 
again reversed, and in the meantime the ore or coal between the 
slides passes to the outlet after having been jigged. (Accepted 
January 17, 1897.) : 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

4266. H. J. Fraser, London. Evaporative Con- 
densers, &c. [16 Figs.]’ February 25, 1800. The condenser 
comprises a corrugated iron casing @ provided with upper and 
lower water tanks b, c within which are Fhe upper and lower tube- 
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boxes e, f, the upper tank b and boxes e being supported by rods g 
from the girderh. The tubes i extend between the boxes e, f and 
pass loosely through holes in the bottom of the upper tanks b. 

he upper ends of the tubes 7 are secured in the bottom of the 
top tube-box e, and the lower ends of the tubes 7 pass freely 
through holes in the triangular gland plates 7, and are made tight 
by the packing m. The steam to be condensed is admitted to the 
upper tube-box e through the stopcocks n and pipes 0, and passes 
through the tubes i, where it is condensed, to the lower boxes /, 
frem which the air and condensed steam is drawn by the air pump 
through the pipe p and stopcock g. The upper boxes e are also 
connected to the air pump by the pipe 7, stopcock 8, and con- 
denser tube ¢t, to which water is admitted by the pipe v. The 
condensing water is drawn from the lower tank ¢ by the circu- 
lating pump through the pipe w and forced to the upper tank b 
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through the pipes z. The valve y in the exhaust steam pipe opens 
automatically when the pressure in the exhaust pipe exceeds a 
certain amount owing to derangement or shutting off of the con- 
denser. Air can be circulated around the outside of the tubes 7 
to increase the efficiency by means of a fan k. According to this 
invention the condenser pipes i are fitted with interceptor distri- 
butors at suitable distances apart. As shown, the distributors 1 
consist of cone or basin shaped dishes having a short cylindrical 
part surrounding the tubes, and having ears 2 secured to rods 3 
that serve to keep them at the proper distance apart, and to 
traverse them on the tubes to clean them. The distributors fit 
loosely on the tubes, and collect the water trickling down the 
tub s, and cause it to flow evenly down the tube to the next dis- 
tributor. 
cleaned. (Accepted January 20, 1897). 

5214. A. E. Jackson, London, and J. P. Jackson, 
Kenilworth, Warwick. Steam Traps. (2 Figs.) March 
9, 1896.—In the steam trap shown in Fig. 1, a is the outer chamber 
and ¢ the inlet pipe. d is the bucket and e the tube, which is 
secured to the bottom of the bucket d, and passes up through an 
opening in the cover. f is the valve or piston, which is cylindrical 
in form,.and is attached to the end of the tube e, and g is the 
valve chamber in which the valve f works, and which is bolted to 
the cover of the vessel a. The cylindrical valve f is made hollow, 
the interior of the same being continuous with that of the metal 
tube ¢, the bottom of which is provided with holes h, h, which 

lace the said tube in communication with the bottom of the 
sone d. The outlet i of the valve chamber g is covered and 
uncovered by the movement of the valve fin the valve chamber g. 
The operation is as follows: Sufficient water is supplied to the 
vessel a to float the bucket d so as to raise the valve f to cover 
the outlet i from the valve chamber g. The inlet pipe c, being 
connected to a steam separator or to the portion of the steam pipe 
which requires draining, condensed water drops through the 
inlet pipe cinto the bucket d. When a certain quantity of water 
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has flowed into the bucket, the latter sinks, thus uncovering the 
outlet ¢ from the valve chamber g, so that the water in the bucket 
d is blown through the perforations h into the tube e through the 
valve f, and out through the outlet 7 As soon as the water has 
been blown away the bucket d rises, thereby causing the valve f 
to close the outlet i. When it is required to blow through by 
hand, the knob on the rod j! is depressed so as to cause the 
plunger j to force down the valve f and uncover the outlet 7. In 
the arrangement shown in Fig. 2, the steam trap is combined 
with a steain separator. In this apparatus the cover b of the trap 
is dispensed with, and the body k of the steam separator is bolted 
on to the outer chamber a of the steam trap. /is the inlet for 
the steam, m the outlet for the same, and » an inclined plate 
against which the steam, which flows through the separator in 
the direction of the arrows, impinges, and is caused to deposit its 


water, which drops into the bucket d@ of the trap. The tube e is | 


lengthened so as to pass up through the separator. 0 is a perfo- 
rated metal plate arranged above the bucket d to prevent the 
entrance of foreign matter into the same (Accepted January 20, 
1897). 


17,503. J. R. da Costa, Marseilles, France. Tubu- 
(5 Figs.) August 7, 1896.—This invention, re- 
lates to a multitubular steam boiler of the return-tube type, com- 
prising a front water chambe:’ A! and a rear water chamber A 


lous Boiler. 


connected together by a number of parallel sets of compound 


tubes, each compound tube consisting of four concentric tubes 
v, 2, y, Z, two of which are used as fire tubes, and two as water 
Connectors H, H! are used for the purpose of fixing and 


tubes. 
ointing the three inner concentric tubes to the water chambers. 

he circulation of the steam and water in this boiler is as follows : 
The feed water entering by the common feed pipe 7, which passes 
below the grate centrally through the ashpit, passes by the branch 
feed pipes 8 into the common feed chamber u', and from the |. 
latter through branch connecting pipes into the lower part of 
each rear header A. The water rises into these headers, and passes 
partly direct into the several annular water spaces comprised be- 
tween the tubes y and z, and partly through openings O provided 
in the connectors H into the annular water spaces comprised be- 
tween the tubes vand a. The water becoming highly heated in 
its passage through the water spaces of the compound tubes, 
flows out of the outer water space between the tubes y and 2, 








The rods 3 rest on the gland plates, and serve also to | 
traverse the rings to scrape the tubes when the condenser is being | 


directly into the front headers A', Al, Al, and out of the inner | 
water spaces between the tubes v and 2, through openings O' in | 
the connectors H! also into the front headers Al, Al, Al. Thecom- 
pound tubes z, y, 2, v have a certain amount of upward inclina- 
tion from the rear headers to the front headers. The water de- 
livered into the front headers A' from all the compound tubes 
rises up in the front headers and through the necks m into steam 
and water drum K and its extension t. The freeing of the steam 
from its water is partly effected in the drum K by means of an 
| inclined plate p, the lower portion of which is perforated, and in 


the extension ¢t by means of perforated partitions 9. The combined 
| steam of the drum K and of the extension ¢ is still further freed 
| from water by passing in succession through a curved perforated 
partition q and straight perforated plate r into the steam space 8, 
whence the steam passes direct to the engine. The water now 
| flows from the drum K through the extension t and down the down 
| tube « into the common feed chamber w!, where it meets the in- 
| coming feed water, and with it passes into the rear headers A. Im- 
| purities contained in the water are deposited in the feed chamber 

















wl and in the lower part of the rear headers A, whence the de” 
posits can be easily removed when desired. The circulation of 
the steam and water is indicated by feathered arrows. The course 
of the fire gases, indicated by featherless arrows, is as follows : The 
fire gases rising from the burning fuel on the grate 12 pass up 
between the whole of the tubes z to the top of the rear headers A, 
where the gases are deflected by the boiler casing down into the 
combustion chamber P at the rear of the headers A, whence the 
gases pass in part directly into the innermost or central tubes v 
and in part through passages B, D provided in the connectors H 
into the annular spaces comprised between the tubes xand y. The 
upper passages B are the main passages, the lower passages D 
being provided merely to obviate the deposit of soot and ashes at 
those points in the connectors. The fire gases then sweep along in 
the fire spaces through the rear headers A along the whole length of 
the compound tubes and through the front headers Al, and finally 
out through upper passages B' formed in the connectors q! into 


the smokebox P!, and thence into the uptake and chimney. (Ac- 
cepted January 20, 1897). 
3402. D. B. Morison, Hartlepool, Durham. Manu- 


facture of Stop Valves. [7 Figs.) 
This invention consists in making the casing or body of a stop 
valve of rolled, hammered, pressed, or otherwise forged plate | 
metal, which is pressed, drawn, or otherwise formed by suitable | 
| means to the required shapes, and the various parts afterw.rds 





| Fig. 7. 





February 14, 1896.— | 


screwed, riveted, welded, or otherwise secured to the body so as | 
to form a valve case or structure of material of uniform quality. | 
The valve casing A, with its upper flange B, contracted tubular | 
part C, and the three tubular projections D, E, F, are made in | 
one piece of metal to which the desired formation is imparted by | 
pressure in suitable dies (Figs. 2, 3, 4, and 5). The method of | 








manufacture is as follows: A disc of plate metal suitably heated 
is first cupped, as shown in Fig. 2, between a pair of dies G, H, 
of which G is operated by any suitable means, such as a hydrau- 
lic plunger. The plate is then drawn between dies G1, H! to the 
form shown in Fig. 3, and then pressed and drawn between dies 
G2, H? (Fig. 4) to the finished size with a contracted tubular part 
C and a tubular projection D, which is formed by forcing a loose 
punch I through a hole cut in the bottom of the partly formed 
casing. Then each lateral tubular projection E F (Fig. 1) is first 
formed by cupping and afterwards by forcing through a hole J 
cut in the cupped part of the wall of the partly finished casing, a 
preliminary punch similar to but smaller in diameter than K 
(Fig. 5), and afterwards forcing the opening so formed over a 
finishing punch K. This punch is carried by a pike horn L 
(Fig. 5) which is provided with a removable support M which ex- 
tends through the opposite hole J in the casing. The metal 
around each hole J is forced over the punches K by a die G®. To 
each of the hollow projections D, E, F is screwed (or it might be 
riveted, welded, or otherwise secured) one end of a tube (respec- 
tively D1, El, F!, Fig. 1), the other end of which is provided with 
an outwardly extending flange D2, E2, F2, thereby producing a 
valve case with two diametrically arranged branches arranged at 
right angles to the remaining branch. The branch tubes D!, 
E!, F! are each made from a separate disc or piece of plate metal 
by pressing and drawing in suitable dies. When the valve casing 
A is to be made with only one hollow lateral projection E or F in 
addition to the longitudinal one D, the free end of the pike horn L 
may be _— by a support outside the casing. (Accepted January 
20, 1897). 


MISCELLANEOUS. 


1907. E. H. P. Humphreys, London. Photographic 
Cameras. (8 Figs.) January 27, 1896.—This invention relates 





| to photographic cameras and more particularly to the camera de- 


| scribed in the Specification of Patent No. 14,927 of 1893, in which 
successive pictures are taken on a continuous film which is moved 
| forward intermittently by the to-and-fro motion of a handle or 
| lever which also during the same motion sets the shutter and re- 
| leases the shutter. The improvements comprise: Connecting 
| the shaft of the operating handle 7 with the shutter by means of a 
telescopic shaft 16, 17; the combination of film rollers 3, 4, in 
which the film is capable of being transferred from one roller to 
the other, and a portable or detachable camera back on which the 
said rollers are mounted, whereby the changing or removal of the 
films or film rollers is greatly facilitated ; for finding the focus, 
the combination of a fixed mirror on the top of the camera in- 
clined towards the operator and a mirror in connection with the 
focussing device, whereby the correct focus can be ascertained by 
actuating the focussing device until the reflected image of the 
object is visible to the operator in the fixed mirror ; also for find- 
ing the focus, the combination of a sight or vertical scale 46 placed 
on top of the camera and corresponding scale indicators 28, 32, 
actuated by the focussing mechanism ; further the combination 
for focussing purposes of a hinged mirror 47 with a translucent 
| screen 48, The device employed to mark each section of the film 
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as a negative is taken on it, comprises a collar 38 constituting 
the boss of a depending rod 38a mounted loosely on the shaft 16. 
This collar is cut away centrally at its top part so as to form two 
shoulders, one on each side of the central cut away portion. 
Through this central cut away portion there is formed a central 
slot transversely of the shaft 16, and through this slot there pro- 
jects a pin 39 fixed on the upper side of the shaft 16. As the shaft 
16 is rocked in one or the other direction the pin 39 strikes against 
one or the other shoulder of the collar 38 and thereby rocks the 
latter. The depending rod 38a is connected at its lower end to 
one end of the connecting-rod 40. The other end of the rod 40 is 
pivoted to a sliding piece 41 adapted to slide horizontally in 
straight guides 42 fixed to the camera. To the sliding piece 41 is 
fastened a ‘T -headed piece 41a on which is mounted by means of 
a spring 43 the knife or cutter 44 adapted to travel centrally 
between two projecting parts 45, 45 of flat S-shape, formed on the 
guide 42. In its operative movement, the T-head and conse- 
quently the knife 44 attached to it is caught by the S-shaped 
pieces and deflected towards the film. In returning it is deflected 
away from the film by the said S-pieces. The knife 44 comes in 
contact with and in the first case cuts or marks the film at the 
lower edge of the negative just taken, whilst in its return movement 
the knife travels out of contact with the film, the parts being so 
arranged asto cause the knife to mark the film only whilst the 
latter is stationary. (Accepted Janua ry 20, 1897). 








Pec STATES PATENTS AND PATENT PRACTICE. 

_ Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the R awe thine, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. : : 
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SURFACE CONDENSER FOR ELECTRIC LIGHT ENGINES. 
CONSTRUCTED BY MESSRS. W. H. ALLEN, SON, AND CO., ENGINEERS, BEDFORD. 
(For Description, see Page 341.) 
























ta 


Cae | 






i. 


| 


i il | 


a 4 iN 
‘wa r | 
TN ¢ 
yA 


eo 
Aa 
ee 90) 


ae 
MODERN THEATRE STAGES. this section of the subject in connection with each | ing up pieces of scenery, and this is quite unfeasible 
No. XXVII individual stage described. unless a good wooden floor is provided. 
ro iy I have from time to time pointed out the enor-| Considerable attention has, of course, been given 
By Epwin O. Sacus, Architect. mous risk of the old wooden theatre stage, and also | to the safety of the stage, for as the statistics of! 


Sarery From Fire; Frre-ResistinG Curtains. | the danger of more modern systems of construction /some 1100 theatre fires, which I have in hand, 
- IN the preceding article I pointed out how the| where woodwork is principally employed.- I have} only too markedly proye, it is generally on the 
electric turntable stage practically completes my | referred to the advantages of introducing iron into stage that our serious theatre fires have originated. 
series on ‘* Modern Theatre Stages,” for with it | the construction of stage appliances for the sake of |The protection of our stages against fire has also 
the latest example of stage construction has been | greater safety alone, and yet, though fully aware of | frequently been the subject of extensive and varied 
presented. It only remains for me to supplement | these advantages, I have not advocated the intro- | legislation in ‘connection with the general regula- 
certain sections with particulars received during 'duction of metal to such an extent as to hinder’ tion of the safety of the public whilst visiting places 
the publication of these lines, and to close my the specific. purpose of the stage; that is to say, | of public entertainment. More particularly after 
articles with an attempt to summarise the subject the most perfect rendering of a play. From time | that unfortunate —— of great theatre fires at 
under consideration. Such questions asthe lighting to time, more particularly in connection with the Boston, Nice, and Vienna, public authorities, in 
of the stage I have already described as being too ‘‘ Asphaleia” stage, I have mentioned the fact how | all- parts of the world, commenced: to advocate 
important and extensive to allow of their being in- too much ironwork affects the voices of the actors, | stringent ‘preventive measures, the embodiment ‘of 
cluded in a series of this description. Some inde- whilst the resonance of metal when used for floor-| which, in the form of laws or by-laws, varied 
pendent articles on this allied subject will follow on ing is distinctly a nuisance, and for the stage floor according: to the particular characteristics of the 
another occasion. proper in particular quite unpracticable. - Proposals, | countries in question, or the power at the disposal 
No description or reference to ‘‘ Modern Theatre itshould be remembered, have been made for such | of the authorities, and the ‘general interest of the 
Stages ” would, however, be complete without due drastic measures as iron stage floors, covered with | public in these matters. 
consideration of the question of safety against fire. linoleum or some other similar material ; but Ihold| - The protection of the stage against fire is one of 
As I have already said in an earlier part of this it absolutely essential that there should be every the most difficult: problems encountered in theatre 
series, I did not consider it advisable to deal with facility on the stage floor for quickly-fixing or screw- | buildings; owing to the intense-inflammability of 
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the scenery used, and the great rapidity with which 
all manner of changes have to be effected, not only 
with the scenery, but with the more important 
fittings, such as illuminating appliances. The 
safety of a stage is, of course, in the first place, 
materially governed by its location. Its position, 
for instance, between solid walls with few openings, 
and at not too high a level above the street, would 
be of greater advantage from a fireman’s point of 
view than its position, so common in older build- 
ings, practically under the same roof which covers 
the auditorium and dressing-rooms, scene stores, 
&c. Taken generally, there is, if I may repeat, first 
the question of location. In the next place there 
is the question of separation from the auditorium 
on the one hand, and from the offices on the other. 
Thirdly, there is the question of the materials used 
in the construction of the principal appliances, and 
then of the minor appliances. The materials used 
for the actual scenery next call for consideration. 
Then comes the question of the heating and light- 
ing, and, finally, as far as the construction or in- 
stallation of a stage is concerned, the all-important 
question of ventilation. No more than I have as 
yet referred to the actual manning of a stage, with 
its engineers, artificers, and scene-shifters, do I 
here intend to remark upon the watching of a 
stage, or the establishment of firemen who guard 
against the outbreak on the one hand and may 
attempt to combat it on the other. The only other 
question that must be touched upon when speaking 
of the installation of a stage is its equipment with 
fire appliances, for these, especially where ‘‘ sprink- 
lers” are used, are to a great extent part of the in- 
stallation proper. 

As regards the location of a stage, or more espe- 
cially a modern theatre stage, I need hardly here 
speak of the great necessity of the stage as such 
being an isolated ‘fire risk” surrounded by sub- 
stantial walls, and preferably divided on the one 
hand from the dressing-rooms, offices, and scene 
stores, if any, by a corridor, and on the other from 
the so-called ‘‘ front of the house” by two distinct 
proscenium walls, The Municipal Theatre at Am- 
sterdam, of which a plan is given in the second 
article,* is an example of perfect planning. The 
location of the stage as regards the height above 
street level is generally governed by the local regu- 
lations as to the height of the floor of the audi- 
torium above or below the pavement; but what- 
ever specific regulation there may be in different 
localities, the lower the stage floor is the better. 
It should be remembered that the great height re- 
quired for amodern stage creates great ditticulties 
for a fire-extinguishing establishment that might be 
possibly reduced. The number of openings. in a 
wall surrounding the stage should be limited, and 
openings preferably reduced to the necessary great 
proscenium opening, and the fewest possible doors 
on the stage floor level. Openings to other parts 
of the building at a higher level are particularly 
dangerous in respect to a spread of fire. 

Referring to our London regulations, dated 
February 9, 1892, I find that in all such premises 
where a stage with a proscenium will be erected, 
such stage has to be separated from the auditorium 
by a brick wall, not less than 13 in. in thickness ; 
and such walls shall be carried up the full thickness 
toa height of at least 3 ft. above the roof (such 
height being measured at right angles to the slope 
of the roof), and shall be carried down below the 
stage to a solid foundation. Not more than three 
openings shall be formed in the proscenium wall, 
exclusive of the proscenium opening, and no such 
opening shall exceed 3 ft. in width and 6 ft. 6 in. 
in height. No openings formed in the proscenium 
wall shall, at the lowest part, be at a higher level 
than at the stage floor. Further, I find that the 
regulation says that the dressing-room shall be 
arranged in a separate block of buildings, or 
divided off by party walls, according to the approval 
of the authorities. 

In other countries the respective requirements 
for the location of the stage are, as a rule, more 
stringent, the corridor of which I spoke as sur- 
rounding the stage proper, almost being invariably 
advocated, more particularly in Austria and in 
Germany. The idea of the possible isolation of 
the stage is considered most important, and on 
soing through the documents and records per- 
taining to the theatre legislation in these two 
countries, it was particularly noticeable how em- 
phatic fire experts were on this point. The regu- 
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lations which were published at Berlin in 1889, 
require a corridor of not less than 6 ft. 6in. in 
width, and this dimension has to be increased 
where the superficial area of the stage is above the 
average. The Austrian regulations, which were 
framed in 1882, likewise require these corridors, 
and particularly mention that fire-resisting mate- 
rials must be used in their construction. It is not 
my intention to quote regulations in detail, re- 
specting the location of the stage, for the instances 
given sufficiently explain what is considered essen- 
tial, and it should always be remembered in com- 
paring regulations of different countries that the 
circumstances and also the methods of regulation 
may be so different that an actual requirement 
enforced, only gives a relative or general idea of 
the importance attached to a special point. When 
our County Council in London makes a requisition, 
we may, as arule, be quite sure that the require- 
ment has already been long enforced in such towns 
as Vienna and Berlin, where the responsibilities are 
vested in single individuals, and a more despotic 
Government is in vogue. 

Next to the locality comes the question of sepa- 
ration of the stage from the auditorium on the one 
hand and from the offices on the other ; and I may 
here at once say that so far as the separation from 
the offices is concerned, we only have to deal with 
the kind of door that is required to close the few 
openings that are allowed. Taken on the whole, 
some pattern of fire-resisting door is required, 
which varies according to the type that is considered 
to fulfil the various purposes in different localities. 
Heavy oak doors are allowed in some ; iron doors 
are required in others. Berlin, we believe, has the 
most detailed regulations as regards these doors, 
and it is necessary throughout Prussia that they 
should be self-closing. It is noticeable that the 
Berlin regulations not only require the doors to be 
fire-resisting, but also smoke-proof. 

The means of separation of most interest in this 
series are those afforded by so-called fire-resisting 
curtains, which on the one hand may be provided 
for dividing off the stage from the auditorium, and 
on the other (this very rarely) for dividing the 
stage into two or more sections. To my mind the 
iron curtain is one of the most important features 
of any scheme of fire protection in a theatre, 
though, as it should be remembered, a curtain is 
not constructed with a view of fire prevention, but 
with a view of combating a conflagration by inter- 
cepting its progress. After the great ‘* Ring” 
Theatre fire at Vienna it was most markedly shown 
during an elaborate series of experiments with a 
large model of this building, how rapidly any fire 
that has got a hold on the stage must be carried 
towards the auditorium, the draught through the 
proscenium opening to the ventilator in the audi- 
torium ceiling being one of the most dangerous 
matters to contend with. I would hence, from the 
very first, say that I do not hold a theatre to be 
properly equipped from a fireman’s point of view if 
the question of ventilation is not considered at the 
same time as the installation of any fire-resisting 
curtain between the auditorium and the stage. In 
the construction of any divisional curtain not only 
protection against the conflagration proper has to 
be considered, but also protection against the dan- 
gerous gases that are generated in any conflagration 
of such highly inflammable materials as are used 
in stageland. 

The experiments in question I should at once 
remark were undertaken under the auspices of the 
‘‘Verein der Techniker von Oberoestreich” in 
1885, which society had been giving considerable 
attention to the question of safety in theatres. 
The model of the theatre was exactly one-tenth full 
size, and the idea of the society was to illustrate the 
three so-called periods of a theatre fire. The first 
period is considered to comprise the time when the 
stage has caught alight, but the fire has not yet 
spread to the auditorium. The second period is 
when the fire has reached the auditorium and the 
auditorium is in flames; whilst the third period 
comprises the time occupied in the final destruc- 
tion of both stage and auditorium, The most im- 
portant results obtained by the experiments were 
those in connection with the first period, where it 
was clearly shown what effect a fire on the stage has 
on the auditorium. 

The first series of experiments disclosed how 
the gases on the stage expanded and how the pro- 
scenium curtain was blown into the auditorium 
within 17 seconds. It was next shown how, even 





before the auditorium was filled with smoke, the 


gas lights were extinguished by the pressure of air 
from the stage, and, further, that the highest pres- 
sure occurred within 20 seconds of the stage being 
well alight. The petroleum emergency lights were 
extinguished within 29 seconds, whilst some emer- 
gency lights in which oil and candles were used 
were extinguished in 31 seconds. The air from the 
stage practically entered the gas pipes, driving the 
gas back to such an extent that lights outside the 
auditorium were extinguished. It is not necessary 
to here enter into details of the component parts of 
the gases generated, but I would, of course, point 
out that with the gas of such a nature suffocation 
must ensue. 

In another series of experiments where two stage 
ventilators were provided the results were very 
different, for whilst the first ventilator was 
opened 12 seconds after the outbreak, and the 
second ventilator opened 20 seconds after, the re- 
verse draught created caused the iron curtain 
to be drawn in to the stage, where it col- 
lapsed. None of the gas lights were extinguished, 
though the draught from the auditorium to the 
stage was very great. On the other hand, the petro- 
leum lamp and the emergency oil lamps were blown 
out in about 42 seconds, and the candle in one case 
only after 44 seconds. I should here add that 
every experiment was repeated three times, and the 
figures I give are average figures. In this case no 
dangerous gases entered the auditorium, though 
the fire was raging furiously on the stage. 

I have referred to this series at some length, 
as the facts are essential for the appreciation of the 
value of fire-resisting curtains, and more so in con- 
sidering the lines on which the curtains should be 
constructed, and the extent of the ventilation to be 
adopted on the stage. Extreme ven’ilation, as 
advocated by many authorities, is certainly not ad- 
visable where any stress is laid on protection by 
iron curtains, for, as has been seen, where this 
is the case the curtain will be drawn inwards in- 
stead of blown outwards. 

Referring to legislation on this subject, I will in 
the first place point out that the common use of the 
iron curtain in this country is of very recent date ; 
for, if I am rightly informed, only five London 
theatres had fire-resisting curtains in 1892, when 
the new County Council regulations were published. 
The theatres in question, I believe, were the 
Court Theatre, the Lyric Theatre, the Prince of 
Wales’s, Terry’s, and the Shaftesbury. The regu- 
lations of 1892, further, only refer to new build- 
ings, and there is no law to compel the introduc- 
tion of curtains in old buildings. It is only when 
some old theatre is to undergo some material 
alteration that the County Council can step in 
with their requirements for a curtain, but there 
is no right even then to enforce them, and their 
application is primarily a matter of arrangement. 
As regards the exact nature of the fire-resisting 
curtain, I do not believe that there is any definite 
policy in London, nor have I heard of any from 
our provincial towns. The 13th clause of the 
County Council regulations requires that the pro- 
scenium opening shall be provided with a fire- 
resisting screen, to be used as a drop curtain, of 
such pattern, construction, and gearing, and with 
such arrangements for pouring water on the sur- 
face of the screen, which is towards the stage, as 
may be approved by the Council. As regards the 
ventilation of the stage in case of fire, I may as 
well add that the 14th clause states that an opening 
shall be formed in the roof near the back of the 
stage of the superficial area at the base of at least 
one-tenth of the superficial area of the stage. The 
opening has to be covered with a lantern light, 
glazed on top and sides, and suitable exhaust 
cowls have to be fitted. 

Referring to the regulations of other countries, I 
would, in the first place, observe that the authori-- 
ties at New York require the proscenium to be 
fitted with an asbestos or ‘‘ fireproof” curtain. If 
of metal, the curtain must be made with an iron 
frame well braced in sections, and sliding at each 
end in iron grooves, securely fastened to a brick 
wall. Each section of the iron curtain must be 
filled in with wire meshwork (the mesh not being 
less than No. 14 American gauge). The regulations 
at Brussels simply require a metallic wire curtain, 
or, to quote literally, ‘‘ other apparatus sufticient 
to intercept the passage of smoke, and prevent the 
fire being communicated from the stage to the audi- 
torium.” At St. Petersburg the authorities again 
specify their curtain in greater detail, for the code 





says that the curtain must be stout, durable, and 








warp Rarese 8 


8 5a utRa 


MRR gee 





Marcu 12, 1897.] 


ENGINEERING. 





333 








non-inflammable, so that, to quote again literally, 
‘‘in the event of fire the curtain will not easily 
bend by weight or the pressure of gaseous vapours, 
nor break by the falling of the side wings, nor 
allow the smoke to pass in such quantities as to 
be dangerous to human life, nor be destroyed by the 
great heat of the flames at the commencement of 
the fire.” The Berlin regulations of 1889, which 
are enforced throughout the whole of Prussia, require 
the fire-screen or fire-curtain to be easily movable, 
and to be ‘‘fire-proof” and ‘‘smoke-proof ;” 
and though the material is not defined, it 
must, according to the code, be ‘‘ uninflammable,” 
and of a certain specified strength. The Austrian 
regulations further require that the curtain shall 
not be a transparent one. It must be ‘fire-resist- 
ing,” and of such material as to prevent noxious 
gases passing through it. Metal work is alone 
allowed in its framing and for its gearing. 

It would lead too far to detail the regulations 
which have been specified for other localities, as 
the general purport of those already quoted is quite 
sufficient to explain the requirements generally 
advocated, and illustrates the great uncertainty 
which at present exists as to the exact material or 
form of construction to be adopted. Nowhere do 
we find a clear specification of the exact require- 
ments of a proscenium curtain, and everywhere we 
find that manufacturers are recommending different 
systems or materials, none of which, however, have 
as yet obtained official sanction as being model for 
the specific purpose for which they are intended. 

I, however, referred to the opening over the 
stage required by the London County Council, and 
before leaving questions of legislation I would only 
here add that similar ventilators are advocated in 
other countries. At New York a shaft or shafts 
must be provided over the stage, passing through 
the roof, and having an area of one-eighth of the 
stage floor. The shafts have to be fitted with sky- 
lights and sliding sashes, and these skylights must 
open instantly on cutting the hemp cord. At Berlin 
ventilation shafts having one-twentieth of the area 
of the stage floor are required, and it must be pos- 
sible to open the shaft with asingle movement. In 
Austria, the openings in the roof of the stage need 
only have an area of one-fortieth of the stage floor, 
and they must open easily with the aid af a counter- 
weight. Everywhere, I might almost say, much 
importance has been attached to these openings. 

One of the leading authorities on theatre con- 
struction in America, Mr. Paul Gerhard, of New 
York, in his book on theatre fires, says that the 
object of the curtain is to prevent a fire on the stage 
from leaping over into the auditorium, and to in- 
terpose a barrier against the fire smoke and gases 
generated in a conflagration. In describing the 
numerous suggestions that have been made re- 
garding the materials and construction of fireproof 
curtains, he divides the systems adopted into three 
principal classes: (1) The curtain of wire gauze ; 
(2) the curtain built of corrugated iron ; and (3) 
the asbestos woven curtains. Mr. Gerhard con- 
tinues to say that ‘‘curtains made of wire gauze 
have not proved successful in actual use, because 
while they keep the flames from spreading across 
the stage opening into the auditorium, they allow 
the smoke to pass, and also because they increase 
the panic and confusion by giving the frightened 
audience a view of the fire on the stage. Corru- 
gated iron curtains he considers are better in this 
respect, but they should be accurately guided 
at both ends, should -travel easily in proper 
vertical metal grooves placed on both sides of the 
proscenium opening, and be well fastened to 
the brick wall, otherwise they are liable to stick 
fast at the moment they are wanted. Such iron 
sliding curtains have not, according to Mr. Gerhard, 
proved themselves always reliable in practice. It 
is important that the apparatus for raising or lower- 
ing the fire curtain should be on the stage, and not 
in the rigging loft, as was the case in the Vienna 
“Ring” Theatre, because this point may be be- 
yond reach soon after an outbreak of a fire on the 
stage. Unless built very strong, iron curtains are 
liable to buckle and warp, and do not resist a strong 
pressure due to the expansion of the air by the 
heat in case of fire. They should fit tightly, to 
prevent the escape of smoke, and should be strong 
enough to sustain a pressure for at least 10 minutes, 
to give the audience time to escape. If they are 
not protected from above by automatic sprinkling 

apparatus, or a series of perforated pipes connected 
with the supply pipes or roof tanks, so as to allow 
a sheet of water to run down along the curtain, 





they may become red-hot during a fierce fire, and 
thus endanger the spectators. Mr. Gerhard then 
continues to point out that on the whole thick 
woven asbestos fire-proof curtains are lighter and 
more easily handled than iron curtains, and he 
holds that they prove well adapted to check the 
spread of flames and keep back the spread 
of smoke, at least sufficiently long to permit 
the emptying of the theatre. The asbestos cur- 
tain should also travel in grooves, and should 
fit the proscenium opening as closely as pos- 
sible. Whatever kind of fireproof curtain is 
chosen, Mr. Gerhard thinks it should not merely 
be used in case of an emergency, but nightly, and 
it should be raised a few minutes before the begin- 
ning of, and lowered immediately after, the per- 
formance. He further considers that it is a good 
plan, as a further protection of the proscenium 
opening, to provide it with a 2%-in. perforated 
copper pipe, fed from the sprinkler tap by means 
of shut-off valves operated from the prompter’s side 
of the stage, the descending stream of water form- 
ing, when set in operation, an efficient water cur- 
tain. 

Mr. Gerhard, continuing, refers at considerable 
length to the opening above the stage, and says : 

‘*Every theatre stage should be provided in its 
roof with one or more large metal flues or venti- 
lators, or with ventilating sliding skylights, operated 
by means of ropes and counterweights controlled 
at the level of the stage, or arranged to work auto- 
matically by the burning of a hemp cord in case of 
a stage fire. The object of this ventilator is to pro- 
vide an outlet and ready means of escape for the 
thick smoke and fire gases. Such a ventilator 
would also act as a means of increasing the draught 
and spread of the fire, and on this account it has 
been objected to by many who were evidently more 
concerned with the saving of the building from 
destruction than with the saving of life. But, 
human life being of greater value than property, 
the objection raised is evidently of little import- 
ance, considering the fact that the ventilator acts 
as a powerful means of removing the smoke. As 
frequent theatre catastrophes have _sufticiently 
demonstrated, the smoke is a more deadly agent 
than fire, and constitutes the chief danger to the 
audience. Incredible as it may sound, it is never- 
theless true that, on the average, only five minutes 
elapse between the appearance of fire in front 
of the proscenium opening, and the total extinc- 
tion of human life by smoke and fire gases. This 
worst of all foes—smoke—must be kept from the 
audience by all known means.” 

Again referring to the curtain in connection with 
the opening in the roof of the stage, Mr. Gerhard 
points out that ‘‘the two appliances, a fireproof 
curtain and a stage ventilator, act combined as the 
most important means of protection to the audience 
in cases of a theatre fire. Where these are in- 
stalled it is, on the other hand, absolutely neces- 
sary to provide safe means of retreat for the stage 
hands employed in the rigging loft and in the fly 
galleries.” 

Speaking of appliances in detail, Mr. Gerhard con- 
tinues to describe a very ingenious apparatus for 
stage ventilation fitted up some years ago in a 
Chicago theatre. ‘‘ The proscenium wall was made 
fireproof, and all openings in it were stopped by fire- 
resisting doors provided with springs to keep them 
closed. Over the stage an exit for smoke is pro- 
vided, consisting of a boiler-iron flue, 8 ft. in dia- 
meter and 30 ft. high. In this flue is a valve made 
of a wooden frame covered with canvas, which is 
kept closed by a balance-weight. A wire cable 
connection is carried down from the valve to each 
side of the stage, and there are other cables carried 
to points in the auditorium under control of the 
ushers. By pulling any of these cables the valve 
is opened, while a very simple and ingenious con- 
trivance closes simultaneously the ventilating out- 
let over the audience chandelier, thus reversing the 
usual movement of air from the stage to the audi- 
torium ventilator. Should the cable not be worked 
in time, the valve being of canvas is readily de- 
stroyed by fire, and the smoke outlet in the stage 
roof is thereby opened. Thesame contrivance may 
at ordinary times be used for the ventilation of the 





stage, and during performances it should be opened 
when it is desired to remove the powder smoke 
incident to fireworks or the firing of guns.” 

The views of Mr. Gerhard are particularly 
valuable on this subject as being those of an engi- 





neer, and it is perhaps of some interest to observe 
that the views he has expressed in his book (of last 





year’s date) are practically the same as those fre- 
quently repeated in his articles and lectures of an 
earlier period. The views expressed are the result 
of long association with the subject, and long asso- 
ciation has not caused any modification in the 
opinions, for, if anything, Mr. Gerhard’s require- 
ments have become more stringent. 

In referring to views expressed by experts I 
cannot forego quoting from Sir Eyre Massey Shaw’s 
essay on fires in theatres, in which he emphatically 
advocates the introduction of iron curtains. ‘‘ Such 
curtains,” he says, ‘‘it is true, have before now 
been tried, and have not found favour with 
managers of theatres, but that does not at all affect 
the matter under consideration. They may have 
been badly made, badly fitted, or badly worked, 
but even so it must be obvious that in the event of 
a fire happening they would have done some good. 
At all events,” Sir Eyre Massey Shaw holds, ‘‘ in 
the present condition of mechanical skill and know- 
ledge it is simply monstrous to say that the thing is 
impossible ; and it is quite certain that there are 
thousands of engineers of this and other countries 
who would not hesitate to accept an order for such 
« curtain, and if not hampered by restrictions 
would guarantee that fire could not get through or 
by it, under any circumstances whatever, in less 
than an hour or so, which is much more time than 
would be required for saving the audience.” Mr. 
Woodrow, also writing on the subject, at the time 
he held office under the London County Council in 
their theatre department, speaks of the failure of 
some of the iron curtains used on the Continent 
and America, and says that it is true that they are 
not always to be relied upon, but they must be of 
some use in retarding the progress of the flames. 
He appears to advocate a double thick felt or cloth 
curtain made bag-shaped, with a water spray along 
the top, that would damp the curtain whenever it 
was lowered, and yet he is afraid that the fact of 
their having to be regularly tested and the tests 
being frequently the source of some damage by 
water, would prevent their becoming popular. 
Nowhere, I should here add, have I found any 
expert ready to condemn the introduction of fire- 
resisting curtains, though I have frequently heard 
the value of curtains disparaged in comparison with 
the value of the ventilation openings. 
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Macurnes for moulding wheels in the floor were 
mentioned in the last article as having been in- 
vented by Mr. Jackson. The original design of 
the machines of Mr. G. L. Scott permitted of 
wheels being moulded in the floor only. This was 
disadvantageous, for reasons already mentioned, 
two of these reasons being that it did not permit 
of the moulding of small pinions, and it necessitated 
the bending forward of the workman over the 
mould. A further drawback to the Scott machine, 
from which the table machine is free, is this. When 
a wheel is moulded in the floor the machine has to be 
removed during coring up, and if used again before 
the wheel is cored, cast, and taken out, it must be 
set over another centre, as already mentioned in 
Article II. Now, using a table machine, the 
moulding box with its ring of teeth is removed from 
the table as soon as rammed, and the coring up is 
done on the floor, leaving the machine free imme- 
diately for the ramming of another wheel. Never- 
theless, it is much more convenient to mould 
wheels of large diameter in the floor than ona table 
machine, because of the unwieldy proportions 
which would have to be given to the latter, and 
because of the expense and weight of the flasks. 
Moulded in the floor, no jointed flasks are wanted, 
but only a plain top or cope. On the other hand, 
the table machine which would take all wheels 
of moderate dimensions, say up to 6 ft. or 8 ft. 
in diameter maximum, is required much more 
often than a machine of larger capacity. The 
result has been a compromise, the essential 
dividing mechanism of the machine being used 
either for moulding with flasks on the table, or 
without flasks in the sand floor. The machines of 
Messrs. Buckley and Taylor, and Messrs. Whittaker 
and Sons are constructed in this manner. When 
firms do a great deal of wheel moulding, it is desir- 
able to keep separate machines for distinct classes 
of work, but the interchangeability of the principal 





mechanism is of value in the case of the numerous 
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WHEEL-MOULDING MACHINE. 
CONSTRUCTED BY MESSRS. BUCKLEY AND TAYLOR, ENGINEERS, OLDHAM. 
Fig 22. 
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firms whose requirements would not be sufficiently | 


extensive as to justify the outlay on two machines. | 

The accompanying illustrations are those of the | 
machines of Messrs. Buckley and Taylor, of Old- | 
ham. The table machines are shown in Figs. 22, 
23, and 24, and the floor or radial arm machines in 
Figs. 25, 26, and 27. The latter illustrate two 
machines recently completed. The two cover a| 
range of mouldable gears from 6 in. to 25 ft. in| 
diameter. 

In Figs. 22 and 23, A is the base of the machine, 
mainly circular in plan, but with an extension which 
is bolted to the longitudinal or slide bed B, along | 
which traverses the radial arm or jib C. A central | 
boss in the base receives the centre pin of the table | 
D, upon which the moulding flask is placed, and 
which is revolved through distances corresponding | 
with the pitches of the wheels being moulded by | 
means of the worm E and wormwheel F. These | 
are actuated from the handle G of the a! 
plate H through mitre wheels inclosed in the 
casting beneath, thence by the spindle J, the | 
change wheels K, L, M, and the spindle N upon | 
which the worm E is keyed. | 

The radius of a wheel is imparted by the traverse 
of the jib C along the bed B, to or from the centre | 
of the tableD. The jib is clamped in any required | 
position by means of the screws a, a, a, a. It is} 
traversed by the screw O and handwheel P. An 
adjustable stop Q permits of the resetting of the 
jib at any radius, which is convenient when un- 
divided tooth-blocks for helical spurwheels and 
for wormwheels, have to be withdrawn in a hori- | 
zontal direction, the block Q insuring the resetting | 
of the jib at the same precise radius after each act | 
of withdrawal. At the end of the jib or radial 
arm C the mechanism for the vertical operation of 
the tooth-block is carried. ‘The block is bolted to 
the carrier R, which is bolted to the vertical slide 
S. The latter moves by veed edges in a casting T, 
titted with a setting-up slide, giving adjustment for 
wear. T can be raised or lowered in the end of the 
jib to suit wheels of different depths by means of 
its various slotted bolt holes. The slide Sis 
raised and lowered as follows : The turning of the 
small handwheel U actuates the worm V, its worm- 
wheel W, the spurwheel X, and its rack in the 
slide 8S. The weight of the slide is counterbalanced 
by the weight Z. An adjustable screwed stop A A 
arrests the downward movement of the slide at 
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sists in a notched plate fixed to the end of the screw 
which actuates the transverse movement of the jib 
along the slide-bed, and which, by arresting the 
movement of the screw at definite turns and por- 
tions of a turn, provides for the accurate pitching 
of straight racks. The plate is locked by means of 
a pawl dropped into its notches. The tooth-block is 
turned round to face the pillar of the jib, and the 
box being fixed on the table, the jib moves the 
block lengthwise. Since the radial arm swings on 
the top of the pillar, it is easily turned aside to 
admit of boxes being placed on or taken off the 
table. This is alternative to the moving of the 
jib bodily in Figs. 22 and 23. When brought back, 
it comes in contact with a stop, and is gripped fast 
to the pillar. 

AMERICAN SOCIETY OF HEATING 

AND VENTILATION. 
(By our New York CorRESPONDENT.) 

As the human race advances in civilisation and in 
knowledge, life becomes pleasanter and various 
luxuries become so common as to be regarded as 
necessities. With these matters naturally comes the 
desire to prolong life, and thus to enjoy them to 
the fullest extent. Problems relating to the pre- 
vention of disease are now carefully studied, and the 
various sciences have become so extended in their 
scope and in their application, that they must of 
necessity be divided and subdivided into specialities, 
a careful study of one of these being quite sufficient 
to occupy the entire time of the investigator if he 
desires to thoroughly master the subject. 

These things are true probably to the greatest 
extent in medicine and engineering, and this society, 
which borders on both, and has to do with each, is 
the natural result of the progress in matters relat- 
ing to sanitation. 

To have a dwelling properly warmed and sup- 
plied with an ample amount of pure air, conduces to 
the comfort and health of the occupants more than 
any other factors. 

As soon as the attention of engineers was called 
to these needs, and the necessity of an interchange 
of views on these vital subjects, the above society 
was formed, and it has filled a need most success- 
fully. Its rapid growth and the great interest shown 
in its meetings have fully justified the organisers in 
their efforts. In respect to this meeting, it may 
be said that one-half the entire membership 
attended its proceedings. 

The society met in the house of the American 
Society of Mechanical Engineers, and with great 
courtesy extended a cordial invitation by letter to 
the officers of that society to attend the gathering. 
It is to that your correspondent owes the privilege 
of making a condensed report of the proceedings. 
He wishes here to make a passing reference to a 
charge brought against him of presenting a garbled 
account of another meeting ; the attack was entirely 
unworthy of notice, and he would not have men- 
tioned it here did he not desire to put himself right 
with those whose papers may be considered at this 
time, by saying that space in ENGINEERING is from 
necessity so valuable as to preclude anything but a 
thoroughly condensed presentation. This journal 
leaves 1t to other papers with vacant columns to 
give the papers in full. 

Professor R. C. Carpenter, of Cornell Univer- 
sity, who is well known in Europe, presented the 
Presidential Address. He spoke of the recent im- 

ywrovements in the methods of heating and venti- 
loslons: but dwelt on only two, the application of 
mechanical systems of ventilation to the art of 
heating and ventilating ; and that of temperature 
regulation. He pointed out the great improve- 
ments in the former field, and considered the 
latter crowned the art with perfection. He cited a 
case where Bonnemain in 1777 utilised the expan- 
sion of metals to regulate dampers. This last sub- 
ject your correspondent thinks is probably of 
prime importance to Englishmen, since almost the 
first complaint they make when landing in the 
United States is the great heat Americans use in 
their houses and in their sleeping cars. Indeed, 
an English author recently complained bitterly of 
the latter and made that common but inexcusable 
blunder, now a most terrible ‘‘chestnut,” of 
thinking, because the porter was a black man, that 
he came from the torrid zone, and hence wanted 
from nature, a high temperature. Quite a number 
of railroad porters, it may be said, come from the 
New England States, where the temperature is 
lower than in most parts of England. President 





Carpenter cited the cases of the use of various 
liquids and solids for regulating, but their use 
proved unsatisfactory, since the motion obtained by 
direct expansion was insufficient ; the result was 
substitution of a motor started or stopped by the 
expansion or contraction of the thermostat. The 
motive power consisted of various forces—elec- 
tricity, water under pressure, compressed air, &c. 
The latest development was where compressed air 
was used as the motive force, the supply being 
admitted or shut off by the thermostat, and this 
air acts as the main valve governing the supply of 
heat, and keeps the temperature uniform. Professor 
Carpenter called attention to heating by hot water 
with forced circulation, and to steam heating with 
less than atmospheric pressure, and he claimed 
there was no profession so prolific in invention as 
that under consideration. e next alluded to the 
committee appointed by the society to obtain com- 
pulsory legislation in respect to sanitary matters, 
and said it might at first sight seem a selfish pro- 
cedure for the benefit of the members, but when the 
end was to render habitations healthy, it became 
a public benefaction, since so far as ventilation was 
concerned, it frequently happened that the average 
person did not recognise the need of it till his 
health had been impaired by the lack of pure 
air. In Massachusetts the law had resulted in 
a great improvement in the general health, 
and he urged the enactment of similar laws in 
other States, considering it the duty of each 
member to favour such enactments. Other com- 
mittees were named by him, such as one on 
uniform contracts and specifications ; another, on 
standards in the question of heating and ventila- 
tion ; a committee on tests, whose duty it is to 
report to the society anything of importance in these 
lines. He favoured a change in the age limit for 
membership, so as to extend it to at least 2000, in- 
stead of to 500 asa strict interpretation of the pre- 
sent rule would confine it. The report of the 
Treasurer was brought in, showing no debts and a 
balance on hand. Then that of the Board of 
Managers and that of the Council. The Committee 
on Compulsory Legislation reported they had sent 
to the Board of Health in each State the following 
letter : 

The American Society of Heating and Ventilating En- 
gineers has a committee appointed whose object is the 
furtherance of a uniform law throughout the various 
States for the compulsory heating and ventilating of the 
better class of public buildings, and it will greatly facili- 
tate the work of the committee to gain from you replies 
to the following questions : 

Has your State any laws governing the important 
matter of heat and ventilation in public buildings ? 

If so, what are the chief requirements? Is any move- 
ment on foot looking towards this result? Do you not 
consider the enactment and rigid enforcement of such a 
law would work untold benefits, particularly in churches, 
opera houses, public schools, asylums, and hospitals ? 

Some States have enacted some very wise legislation in 
this regard—Massachusetts being particularly noticeable. 

The committee on standards of our society has recom- 
mended the following : 

That for all buildings, such as schools and asylums 
occupied almost cule by children and youths under 
15 years of age, the minimum amount of air for ventila- 
tion shall be 1800 cubic feet per hour per person. 

That for all buildings occupied by persons over 15 years 
of age, the minimum amount of air for ventilation shall 
be 2000 cubic feet per hour per person. 

That for buildings lighted in part or wholly by gas, the 
minimum amount of air supplied for each gas light shall 
be 3000 cubic feet per hour. 

In this connection it may be not amiss to state that the 
recognised authorities on this important subject fully 
concur in the above recommendations, but space forbids 
the insertion of the full text of their opinions at this 
| time. However, you can readily see the object of our 
| society, and the unquestioned wisdom of appointing a 
committee to thoroughly traverse this important ground, 
and aside from securing the most enlightened and prac- 
tical ideas and opinions on a subject so vitally connected 
with the health of our kind, we desire to disseminate the 
enthusiasm—if we may use the term—and earnestly 
summon your most valuable assistance in securing the 
desired legislation. 

SEPARATION OF Ort FROM Exnaust STEAM. 


A tribute was paid to the late secretary, Mr. L. H. 
Hart, who had died since the meeting assembled, 
and the writer, who knew and esteemed Mr. Hart, 
desires to pay a tribute to his ability, and of regret 
at his early death. Probably this society owes more 
to Mr. Hart’s good common-sense methods and to 
his unselfish earnestness than to any one of its 
members. Next came the presentation of papers 
and the discussion on them. The first paper was 
entitled ‘Separation of Oil and Grease from 
Exhaust Steam,” by William J. Baldwin. After 
considering the various phases of the problem, 

















and the methods tried, and the characteristics of 
the oil and steam at some length, Mr. Baldwin 
said : 

About 10 years ago I was first compelled to look into 
this question very closely. Previous to that time no 
attempt had been made to separate from exhaust 
steam in the buildings of New York, for very little ex- 
haust steam was u in heating. With the advance of 
the electric light engine, however, the amount of exhaust 
steam was so considerable in all of the important city 
buildings that it could not be neglected or thrown away, 
and therefore had to be used in the heating apparatus. A 
study of the question at that time convinced me that there 
was no practical use in trying to separate oil from steam 
by what might be called mechanical means, such as strain- 
ing or deflecting, or hanging so-called condensing or 
roughening surfaces within bait, unless, indeed, the 
bulbs had comparatively enormous diameters or bulk, so 
that the separation was by settlement, and it was found 
that when they had these great diameters, it was not 
necessary to place any kind of obstruction device within 
the bulb except water to intercept the liquid oils. It was 
found that it was only necessary to change the direction 
of the steam by a simple elbow, so that the heavy par- 
ticles of the water and oil would be carried, not hori- 
zontally but vertically downward, that they might be 
thrown against the surface of water held at the bottom of 
the bulb, where it was found that the oil and the water 
both remained. 

It was also discovered that the ow oils could be 
caught and held within the apparatus by an arrangement 
of dams, though this was not anticipated at first. 

The bulbs were arranged to maintain a constant depth 
of water at the bottom, which could be drawn off when 
desired for the purpose of carrying away the oil that accu- 
mulated. It was remarked that when steam and oil were 
projected on the surface of entirely clean water, the entire 
absence of oil was noticeable from the surface of the water 
in the receiving tank, but that when oil accumulated on 
the surface of the water a slight appearance of oil showed 
itself in the receiving tank. This led to further thought 
and development in the matter of the bulb. When watch- 
ing the action of exhaust steam on the surface of the 
water it was noticed that at the moment when the puffs of 
the exhaust steam entered the bulb a clear space became 
visible on the surface of the water. The oil receded side- 
wise, exposing the surface of the water for the reception 
of the oil and condensed water that was coming with it, 
but that it instantly closed in between the puffs of the 
engine, exposing an oil surface again and thus alternating 
oiland water, until the oil accumulated to such an extent 
that the clear spot on the surface gradually became smaller 
and thus impaired the efficiency of the extractor, oil ap- 
parently not being as good a surface to deposit oil on as 
water. This led to the construction of oil dams within 
the bulb, the upper edges of which dams are slightly above 
the water level of the apparatus, and their depth about 
3in., with a high dam interposed to prevent the return 
of the oil over the surface of the grating formed by the 
low dams. 

It was found in practice that with this arrangement 
the surface of the water at the low dams was depressed, 
and that the general movement was towards the high dam, 
under the lower edge of which both oil and water passed, 
the oil accumulating and the water returning’ in an under- 
current again at the lower level just under the edge of the 
high dam to fill up the space between the grating formed 
by the lower dams. This water is thus kept continually 
clean and ready to receive each deposit of , and it has 
been found by actual practice that the lighter oils are con. 
densed by the contact with the water, so that the process 
within the separator is akin to what one may call ‘“‘ wash- 
ing the steam.” 

iagrams are presented that show the entire arrange- 
ment of the grease separator. Steam enters through a 
three-way cock, is cleansed of its oil, and passes out again, 
either through a check valve to the heating apparatus, or 
through a back-pressure valve to the roof. ‘The accumu- 
lated water within the body of the apparatus is carried 
away through the overflow, which is made non-syphon- 
able by an open pipe, allowing nothing but the excess of 
clean water to pass to the blow-off tank or sewer. 

Occasionally a discharge valve is opened, and the dirt, 
water, and oil blown out. The gradual overflow of clean 
water prevents the clogging of pipes or sewers which would 
be the case by the constant dripping of oil. 


The paper was discussed at some length, but no 
matters of special moment were brought out. 


Direct RapIatIon. 


‘*Methods of Proportioning Direct Radiation,” 
by Professor R. C. Carpenter, was next presented. 
The author glanced at the various methods of en- 
gineers in investigating the subject, showing a wide 
difference. In respect to those of Péclet, in Paris, 
from 1835 to 1845, he said they took into considera- 
tion the losses due to radiation and convection, but 
in the latter case were only applied to still air, 
hence there would be a large and uncertain correc- 
tion. From his own observations in the heating of 
— (direct radiation), Professor Carpenter 
said : 

T am satisfied it is safe to assume that the air of the 
principal Poe rooms will change twice per hour, that 
the air of halls will change three times per hour, and 


that the air in the other rooms will change once per hour 
under ordinary conditions, and that since one heat unit 
will warm 55 cubic feet of air under usual conditions 
1 deg., we shall need to supply from J; to # of the 























ee 


: 


ee ecaubisr, 








Marcu 12, 1897. ] 


ENGINEERING. 





337 








cubic contents in heat units per hour. This gives us, 
then, a very simple expression for the heat required in 
B.T.U. per hour for 1 deg. difference of temperature. 
Take W as the wall surface in square feet, G the area of 
glass or window surface, C the cubic contents in cubic 
feet, n the number of times the air must be changed per 
hour, and h the total heat in heat units for 1 deg. differ- 
ence of temperature between the room and the surround- 


ing space. 
h =(= C+G+3W), 
oo 


For the ordinary conditions of heating we are usually 
required to proportion the radiation so as to maintain the 
temperature at 70 deg. when the outside temperature is 
zero, and, furthermore, all the portions of the house are 
kept so _— at the same temperature that it is perfectly 
safe to consider that the heat losses on the inner or parti- 
tion walls are insignificant. We can also generally dis- 
regard the ceiling loss, although in some cases it may be 
necessary to consider it. It is, however, seldom more 
than one-quarter that from the same area of exposed wall 
surface, since the difference of temperature between the 
room and the attic above is seldom more than one-third 
of that between the room and the exterior air, and the 
ceiling can usually be regarded as giving an insignificant 
loss. It should never anc Her 9 however, unless this 
is known to be the fact. 

Under usual circumstances, then, the total amount of 
heat which is to be supplied in heat units is 70 times 
the above quantity. The amount of heat which is sup- 
plied by 1 square foot of radiating surface varies some- 
what with conditions of structure and use, but does 
not differ greatly under ordinary conditions of pres- 
sure and temperature from 280 heat units per square 
foot of steam heating surface, and from 175 heat units 
from 1 square foot of hot water heating surface. 
Dividing the formule given above after being multi- 
plied by 70 by these latter numbers, we have as a 
result which is —— to ordinary conditions, and 
gives the amount of radiating surface to heat to 70 deg. 
in zero weather : 

For steam heating R = 43 C+G+4W) ) 


55 
For hot water heating R = 0.4 (5 C+G+ iw), 
55 

In the formule oe R is the square feet of radiation 
W the exposed wall surface, C the cubic contents, n the 
number of times the air in the room changes per hour, 
which varies from one to three, as explained. 

In order to test the accuracy of the rule which has been 
stated so far as it relates to the coefficient giving the loss 
of heat from the walls and windows of a building, the 
writer planned an experiment which should be conducted 
in a room exposed on two sides and protected on all other 
sides by rooms in which the temperature could be kept 
at such a point as to prevent any sensible flow of heat 
from or into the room. The walls of the room were of 
brick 16 in. thick, and the errors, as shown by two tests, 
which would have been caused in applying the rule as 
stated above were less than 1 per cent., and considerably 
less than reasonable limits of ceive, The experi- 
ment in question was conducted by Mr. Albert Barnes, 
M.E., and the following is a report of his investigation : 

The work undertaken in this experimental investigation 
was to verify, if ible, certain constants or coefficients 
of heat transmission, and, at the same time, observe how 
a room heats up when supplied with a low-pressure steam 
system. To thisend aroom on the second floor of the 
south-west corner of the Sibley Annexe was fitted up with 
the necessary appliances. A 3-in. iron pipe, having 16 
square feet of heating surface, was connected with the 
low-pressure steam main through a common steam sepa- 
rator to insure dry steam for the experiment. A small 
steam gauge gave the pressure available at this point of 
the system. At the other end of the pipe a series of pi 
fittings served to collect the condensed water, which, : 
a suitable means, could be weighed and have its tempera- 
ture taken. The room in question had two exposed walls, 
respectively south and west; the size of the room was 
22 ft. 8in. ne, 9 ft. 10 in. wide, and 10 ft. 6 in. high, and 
had a total wall surface of 684 square feet,or 342 square 
feet of exposed wall, of which 96 square feet was the glass 
surface of the four windows. The adjacent room on the 
north side was heated at essentially the same rate, so that 
no sensible amount of heat could pass through the parti- 
tion wall. The attic above was warmed, and was practi- 
cally eliminated. 

In making a run the temperature of the room was 
reduced very nearly to that of the outside air, then the 
windows were closed, and the steam turned into the pipes. 
Every five minutes the temperature of the room was 
noted at four different places, the weight and tempera- 
ture of the condensed water and the steam pressure were 
taken, as well as the temperature of the outside air and 
the temperature of the adjoining rooms. The rate of rise 
in temperature became less and ey as time passed, and at 
length @ point was reached where a constant temperature 
was maintained, as was shown by the curves plotted. 
When this point of constant temperature was reached it 
showed that the heat given off by the steam pipe was 
just equal to the heat conducted from the room to the 
outer air through the wall. The temperatures of the 
room, outside air, inner rooms, condensed water, the 
steam pressure and weight of condensed water were now 
noted, and the run came to an end. Considerable diffi- 
culty was experienced in making these experiments, as 
they could not be undertaken when the room below was 
In use, as the floor would become quite hot and change the 
result materially, also at times- when the sunlight struck 
the outside of the buildings the conduction was checked 
and the experiment brought to an end for that day. 

If we let x equal the coefficient of heat transfer per 


degree of temperature difference between the outside and 

the inside air for each square foot of surface of brick wall, 

and let y equal the same for glass ; G the window area in 

square feet; W the exposed wall; T the difference of 

temperature, then the following equations result: For 

on rst case where the difference of temperature is 28 deg. 
‘ahr. 


TG«+TWz2= heat loss. General equation. 
For test II.—28 x 246 x y + 28 x 96 x # = 4247 B.T.U. 
Error in assumed rule = .91 of 1 per cent. 
For test III.—27 x 246 x y + 27 x 96 x x = 4240 B.T.U. 
Error in assumed rule ,'4; of 1 per cent. 


These equations are so nearly identical that they cannot 
be solved with any degree of accuracy, but by substituting 
the values of 1 B.T.U. for each square foot of glass per 
degree of temperature difference and } B.T.U. for the 
same conditions of wall surface, the equations are satisfied 
within 38 B.T.U, in the first case, and within 13 B.T.U. 
in the second case. 

It may also be of interest to note in this connection 
that the highest difference of temperature between the 
room and the outer air was practically the same in both 
cases, viz., 28 deg. Fahr. 


Data. 
Length of room... se ve ts 22.75 ft. 
Width ,, a ie aie ae 9.83 ,, 
Height ,, ass a Ess ets 10.50 ,, 
Area of outside walls ... ae ... 842 sq. ft. 
»» brick walls... Se a ess 
5, Windows “< ee a 6 .,, 
+, steam pipes ... vs ee i ... 
Number of windows Bag me 4 
Run I. Run ITf. 
Steam pressure, average —_2.3 Ib. 3 Ib. 
Duration of run .. 45min. 80 min. 
Water condensed per 
hour... Ne oe 4.4 lb. 4.42 Ib. 
Temperature of con- 
densed water ... 212 deg. F. 212 ~~ F, 
Absolute pressure... 17 Ib. 17.6 lb. 
Latent heat at this pres- 
sure... eau .. 960.8 1b. 959.56 Ib. 
Heat given off 3 ago 
ipe in B.T.U. per 
ee ate se 4247 4240 
Temperature of outside 
air ia Mo .. 80deg. F. 36 deg. F. 
Temperature of room 
(maximum) ... ee: sé 63 + 


Experiment I.—Temperature. 





| 
Average) Con- 

















| Steam aed eee ; 
Time. | Pres- ang ag <a in densed 
sure. data , : Room. | Steam. 
Ib. bh |Ls2isai4] 6 | 6. 
10.30 | 2.5 .. | 58' 45/39/50] 49 | 188 
1035 | 25 | 1° | 62 52/48|62| 56 198 
10.40 25 | 1 | 66 56/54/66] 60.5 195 
10.45 | 2 1 67 | 58| 56 69| 62 | 190 
10.50 | 25 | 0.9¢ | 68| 60/58 71| 63 | 190 
10.00 | 25 | 1.25 | 70/60 | 60| 74] 68 18) 
Experiment IT, 
8.35 | 4 , 52 | 48 | 48 | 54| 50 212 
8.40 | 2 1 56 | 49 | 56 | 59) 55 212 
845 | 15 | 1 57 | 50 59 | 60 | 56.5 208 
8.50 | 1.5 04 | 58! 51, 59| 61| 57.5 204 
9.05 | 2.5 1.62 | 58 | 51 | 58 63 58 195 
920 |° 3 | 1.75 | 50 | 52 | 59 }@| 88 208 
| | | 1 








Temperature columns 1, 2, 3, and 4 show the tempera- 
tures at different points of the room ; column 5 gives the 
average of these, and column 6 gives the temperature of 
the condensed steam. 

The data for experiment I. is not complete, as the sun 
heat interfered before its completion, and that data is not 
considered in the results. 


following Table : 
Experiment III.—Temperature. 




















| 
Steam | _ : . Average} Con- 
Time. | Pres- “Weight | ggg in densed 
| sure. | ‘ 4 Room. | Steam. 
Ib. Te | dep Seo sel oe 6. 
8.55 | 6.5 .. | 49) 43] 48] 48] 47 212 
9.00 | 6.75 94 | 54) 47 | 52| 52] 51.25 204 
9.05 | 6.75 | 1 | 66 | 49 | 52 | 68 | 53.73 200 
9.10 | 7 1 | 58 | 51 | 65 60 | 56 200 
9.15 | 6 1.12 | 58 | 52| 58] 60| 57 212 
9.20 5.5 188 | 59 | 53| 59 | 63 | 58.5 212 
9.25 | 5 94 | 69 | 53 | 69 | 63] 58.5 208 
9.30 | 5 1 | 60 | 54 | 60 | 64] 59.5 212 
9.85 | 5 94 | 60 | 54 | 61 | 66| 60.25 210 
9.40 | 4 94 | 60 | 55 | 62 | 66] 60.75 205 
9.45 | 3.75 94 | 61 55 | 63 | 66] 61.25 202 
9.50 | 3.5 1 | 61 | 56 | 64 | 67| 62 200 
9.55 | 3 94 | 61 | 56| 64/67] 62 | 190 
10.00 | 3 ‘4 | 62 | 56 | 64 | 68| 64.5 | 188 
10.05 | 3 94 | 62 | 56 | 64 | 68 | 645 | 192 
10.35 | 3 -- | 65 | 59 | 68 | 70 | 65 











The temperature at the time of the last reading was 
practically constant, and the experiment was brought toa 
close by the commencement of work in the room below. 

The method which is given here will be found one easy 
to apply ; it is of rational form in that it proportions the 
heating surface to the amount of heat required, and it is 
believed from the experiment cited, and from the fact 
that it has been extensively used by certain engineers, and 
found to be in every case satisfactory, to be werthy of the 
fullest confidence as giving average values for average 





conditions. The method which has been outlined, but 


The same order of tabulating will be observed on the | ¢ 


which I have not reduced to the form of rule or formula 
is capable of a wide application to every condition. 
Considering the fact that the climatic changes involve 
variations in the movement of the air, as well as of the 
wind, a considerable allowance sufficient to cover such 
cases must be made, and it is extremely doubtful if the 
very elaborate rules which are given by Péclet and Box 
are as satisfactory as the ones stated here, those rules 
being especially unsatisfactory, although very elaborate 
so far as loss of heat from the walls are concerned, since 
they entirely neglect the heat required for warming the 
air, which, in spite of the greatest precaution to make the 
rooms tight, will enter to a considerable amount and to 
an amount which is sufficient to seriously affect all other 
calculations. 


In the discussion Professor Carpenter stated the 
work was approximate, in answer to a question as 
to whether he had determined how much heat was 
actually lost in a room without outlet or inlet. 
Another member thought the method of proportion- 
ing radiating surfaces by ne for the loss of heat 
units through exposed surfaces, due to the difference 
between outside and inside temperatures, was theo- 
retically correct, but to get a standard of radiator 
for standard pressures it would be necessary to 
begin with a standard building. Professor Car- 
penter closed with the following remarks, that 
while he appreciated what could be done with men 
thoroughly conversant with the work, yet it could 
not be put into general use. He said : 


I know, for instance, men who are so skilled from prac- 
tical experience in the proportioning of radiating surface 
for different buildings in their respective locahties that 
the results are in every case all that could be desired, and, 
in fact, I may say that the work of one of these men has 
been so admirable, that I took the pains to compare this 
rule I have given here with perhaps 300 or 400 buildings 
and checked up what our scientific coefficients had given 
with the actual practical results of the practice of this one 
man, and in nearly every case the difference was so slight 
as to be inappreciable. I did that, I might say, before I 
published the rule at all, because I think I figured over 
the rule a year or so before I printed it. 


PassaGE oF Arr THROUGH A REGISTER. 


Following this discussion came the paper by 
Professor J. H. Kinealy entitled, ‘‘ Determining 
the Volume of Air passing through a Register per 
Minute.” This was a record of a series of experi- 
ments to determine a factor designated as x The 
nomenclature is as follows : 


Let V be the volume in cubic feet of air passing through 
the register per minute, v the average velocity per minute 
as determined by the anemometer held about 4 in. from 
the face of the register, A the area of the face of the re- 
ed in square feet, and x a factor to be determined, 


en 
V=avA., 
If by a series of experiments we can determine V, v, and 
A for a given register, we can then find # = . Having 
va 


once found x we can use it afterwards to find V when 
v and A are known. It is probable that 2 will vary 
slightly with v and with the ratio of the area of the open- 
~—S the register to the area of the face. 

est No. 1.—The register was taken off and 10 readings 
were taken in the pipe, then the register was replaced and 
10 readings were taken at the register face. e anemo- 
meter was moved about in the pipe continually in order 
to obtain an average velocity. ihe velocity at face was 
found by moving the anemometer about over the register 
while held at a distance of from 4 in. to1 in. from the 


ace. 

Test No. 2.—The readings were taken in the pipe; then 
10 readings were taken at the face of the register with 
the anemometer about 4 in. from it; then the box was set 
on the register and 10 readings were taken with the 
anemometer held just inside the top of the box. While 
getting the readings in the pipe at the register and in the 

x the anemometer was kept moving about in order to 
get an average. 

Test No. 3.—This was the same as No. 2, but made 
on a different day. 

Test No. 4,—‘The face of the register was marked off 
into eight equal parts, and the anemometer was moved 
about over each of these parts, just touching the face of 
the register for one minute, so as to get the average velo- 
city at each. The velocity of the air through the pipe 
was found the same as in the previous tests. 

Test No. 5.—The mouth of the box was divided into 
eight equal parts by fine twine stretched across it, and 
then the box was put on the register and the anemometer 
was held in each of the small areas 10 seconds. These 
readings were added together, divided by eight and then 
multiplied by six, and the result thus obtained was taken 
as the average velocity. This was done three times; then 
the box was taken off, and the average velocity at the 
face of the register was twice found by the same method 
used for the Sa Then the register was taken off and 
the average velocity in the pipe was found three times. 

Test No. 6.—This was almost the same as No. 5, except 
that the face of the register and the mouth of the box 
were each divided into 12 equal parts. The average velo- 
city of the air was obtained by holding the anemometer 


in each of the small spaces for 10 seconds, then dividing 





the sum of the readings thus obtained y ng and multiply- 
ing by six, The average velocity at t 


e face of the re- 
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gister and at the mouth of the box was obtained five 
times each. ; | 
Test No. 7.—In this test the box and the face of the | 


register 


and everything was about the same, except that as soon 
as an average velocity was determined at th 
box it w 
at the face of the register. 

Results.—After al] corrections hac been made the values 
of x were found to be as follows for the different tests : 


No. of 
Test. 


| 


TOD mo 








FORD'S MACHINE FOR DRILLING AND BOLTING RAILWAY WHEELS. 
CONSTRUCTED BY MESSRS. CRAVEN BROTHERS, ENGINEERS, MANCHESTER. 


(For Description, see opposite Page.) 
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| 
were each divided into 12 parts, as in test No. 6 
.] 


1e mouth of the 
as taken off and the averaje velocity determined | 
| 


Value of 2. 





Average Velocity | » 
— of Air at Face of 
riete | 
| V Determined | V Determined — | 
from Pipe. from Box. : | 
0.85 ‘a 109 | 
0.67 0.80 194 
0.80 0.92 168 
0.65 as 101 
0.63 0.78 132 
be 0.81 | 195 
0.76 147 
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PUNCHING AND 


SIDE CUTTING MACHINE. 


CONSTRUCTED BY MESSRS. CRAIG AND DONALD, ENGINEERS, JOHNSTONE. 
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NT a ta i 











The writer does not think that much weight should be 
given to the values of x obtained by determining V from 
the readings of the anemometer when held in the pipe, 
as the velocity of the air was much greater near the 
centre of the pipe than at the circumference, and it was 
almost impossible to move the anemometer about in the 
pipe so as to get an average value of the velocity of the air. 

The average value of « when V was determined by the 
pipe is 0.72, and the average value when V was deter- 
mined by the box is 0.81. 

A short time .after making these experiments the 
writer had an-opportunity to make some others on a 
floor register whose face was 23? in. by 23? in., through 
which air was forced by a fan. In these experiments the 
volume of air passing through the register was deter- 
mined by placing on it an air-tight box 23? in. by 23? in. 
inside and 2 ft. high. The face of the register and the 
mouth of the box were each divided into 16 equal parts, 
and the average velocities of the air at the face of’ the 
register and at the mouth of. the box were obtained by 
holding the anemometer in each small space for 10 seconds 
and getting a reading. The value of x obtained from these 
experiments was 0.88. 

I am inclined to think that 2 should be taken in all cases 
as about one-half the sum of one, and the ratio obtained 
by dividing the actual area of the opening in the register 
by the area of the face of the register. As the actual 
openings in the ordinary registers are about 0.67 of the 
area of the face, this rule would give x = 4 (1 + 0.67) = 
0.83; or, say 0.85. 

This rule will be found to be accurate enough for all 
practical purposes, as x will differ with the ister, the 
Way it is set, and the velocity of the air passing through it. 


The discussion on this paper was quite extended. 
The results of these investigations seemed to many 
to contain a percentage of error. One stated no 
two anemometers were alike, and that after results 
were obtained in practical tests a percentage of 
334 was deducted for registers with cast-iron faces 
and 123 per cent. if the face was wire, due to the 
obstruction of the free area. 


Hor Water Heatine Marns. 


The next paper was entitled, ‘‘ Arrangement of 
Mains in Hot Water Heating Apparatus,” by W. M. 








AMM 
“ sa82 ~~» 


Mackay. The author reviewed various methods 
in use, extending as far back as 1836. At the pre- 
sent time the arrangement most prevalent consists 
of a number of flow mains rising from a source of 
supply to the farthest point to be reached, with 
a corresponding number of returns of the same size 
on the same grade falling back to the heater. The 
contention that a single flow and return main the 
same way would be better must be qualified in 
respect to the conditions existing. He considered 
that after a certain sized main had been reached it 
was better to use two mains than to increase it ; 
8 in. to 10 in. in diameter seemed to him large 
enough, as after that the difference in temperature 
between the top and bottom became a sensible 
factor. He cited the case of a building 60 ft. by 
40 ft., where the main was carried from the heaters 
to the outside wall and continuously around it 
back to within 20 ft. of the heaters, making this 
single main 180 ft. long. The circulation was never 
uniform, and with a low temperature of water the 
far end for 80 ft. to 90 ft. was cold. Had two 
mains side by side been used 90 ft. each, they would 
have given uniform circulation. He said : 

While it is claimed that it is impossible to hold cold water 
above hot water in a hot water system, it is possible in 
this case and in any case where, on account of a large 
main and a free circulation through the radiators and 
risers near the heater, the water is allowed to enter the 
return main near the heater at, say, 5 deg. to 10 deg. 
lower than the temperature of the flow main ; the natural 
tendency of this heated water in the return main is to 
travel towards the upper end of the main instead of re- 
turning to the heater, and under these conditions, as soon as 
a sufficient number of radiators and connections are circu- 
lated torelieve the heater at the temperature at which itmay 
be operated, the two columns of water at about the same 
temperature travelling or attempting to travel in the 
same direction hold the balance of the system in check 
and keep it cold. As it is often necessary to arrange 
mains in this way, and sometimes impossible to arrange 
them in any other way, it is very desirable that there 
should be a remedy for this trouble, and I have found 


that the best and surest preventive was to take the con- 
nections for the near radiators, or for all the radiators and 
connections, from the side instead of from the top of the 
flow and return mains, thus retarding the flow through 
the near connections, assisting the flow to the extreme 
end, and making a uniform circulation through the entire 
main and system. 

He had derived an advantage, when necessary to 
supply indirect radiation or to locate radiation in 
the basement, in the use of a separate main, either 
arranged with a syphon extending to the ceiling of 
the first floor, or by increasing it in area, doing away 
with the syphon, and dropping from a high point 
above the heater to the radiation, and returning at 
or below the floor line. In either case he carried 
an air pipe from the highest point to the expansion 
pipe or expansion tank. He also said : 


The overhead system, where practical or permissible, 
has some advantages, doing away with separate return 
risers, and permitting the use of a smaller area of main for 
a given amount of radiation, and while the temperature 
of the water on the lower floors with this system is lower 
than on those above, radiation can figured uniformly 
on any floor with a certainty of a uniform temperature 
and a positive knowledge as to results. The usual prac- 
tice in placing this system has been to carry the horizontal 
distributing mains at or below the ceiling of the upper 
floor, falling to all the radiation and rising to the expan- 
sion tank; but I have found that this arrangement, on 
account of the limited height above the main for placiug 
the tank, made it possible to throw sufficient water 
out of the main, lose it by evaporation, or pass it 
off in steam, as to stop the entire circulation, and 
while an automatic supply would prevent this, it is 
not always possible to obtain pressure at this height, 
and so I have found it to be an —— to place the 
horizontal mains on the ceiling below the highest floor on 
which radiation is desired, either carrying separate re- 
turns from the upper floor radiation or, when there was 
not a great amount of it, returning it into the side of the 
horizontal main. This arrangement gives ample room 
above the mains and radiators for placing the tank, and 
insures the system or at least the mains being free from 
air, full of water, and in operation at all times when 
fi I have found the proper average proportion of 
area in mains for the ordinary rising main system to be 
1 or og inch in area for each 100 square feet of radiation, 
and for the overhead system 25 per cent. less, increasing 
the area in either case in long runs to overcome friction 
and to insure a uniform circulation. 


The discussion on this paper showed a great 
diversity of opinion as to the use of two smaller 
mains for a large one. Another member did not 
favour thesyphon. Then other members disagreed 
with those who had spoken, till, like the famous 
witnesses before Pilate, no two agreed with each 
other, but the discussion will undoubtedly bear 
fruit in the future. 

(To be continued.) 








DOUBLE-ENDED COMBINED PUNCHING 
MACHINE AND SIDE CUTTER. 

WE illustrate on this page a very powerful combined 

— and side-cutting machine of the cam and 
ever type, which has just been supplied to Messrs. 
Palmer’s shipyard at Jarrow by Messrs. Craig and 
Donald, of Johnstone. This machine is sufficiently 
powerful to punch in every-day work holes 14 in. in 
diameter through 14 in. plates, and to cut at the side 
8 in. by 6 in. notches, or holes of 12 in. diameter in 
plates ? in. thick. The gaps in the main frame are 
48 in. deep. The gearing is very powerful, and of the 
double helical tooth type. 
This machine is driven by belt, but Messrs. Craig 
and Donald have made a number driven direct by an 
engine or an electric motor. The total weight of the 
machine is about 45 tons without cranes. 





MACHINE FOR DRILLING AND BOLTING 
RAILWAY WHEELS. 

On the opposite Pp e we illustrate a machine which 
has been designe * Mr. T. W. Ford, of 49, 
Fellowes - road, Hampstead, for drilling in position, 
bolting up, and unbolting retaining rings and centres 
of railway carriage and wagon wheels. We recently 
had an opportunity of seeing this machine in opera- 
tion at the railway carriage and wagon works of 
Messrs. Craven, Limited, at Darnall, near Sheffield. 
The machine was manufactured by Messrs. Craven 
Brothers, Limited, of the Vauxhall Iron Works, Man- 
chester, who are the sole manufacturers under Mr. 
Ford’s patent. 

Referring to our illustrations, Fig. 1 is a side eleva- 
tion, Fig. 2 a front elevation, and Fig. 3 a plan, while 
Fig 4 is a perspective view prepared from a photo- 
graph. The machine is especially designed for use 
with Mansel wheels. We will first describe its method 
of operation for new wheels, it being adapted for 
both fresh construction and repair work. The wheels 
are brought up to position alongside the machine 
and are held either on antifriction rollers, as at 
Darnall, or are mounted in a pair of standard 





bearings, as in the machine erected at the Great 
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Eastern Railway Company’s works at Stratford. 


The first operation is to drill the retaining rings and 


wood centres so as to take the retaining ring bolts. 


The old method was to drill the centres and rings 


THE NIGER STERN-WHEEL STEAMERS 
“EMPIRE” AND ‘ LIBERTY.” 


WE illustrate on our two-page plate and on the 


separately before the latter were put in position; and, | present page and page 346 two stern-wheel steamers 
although templates would be used, the holes would | recently constructed by Messrs. Easton, Anderson, and 
not always coincide when the wheel came to be built | Goolden, Limited, at their works at Erith, Kent, for 


up. The present arrangement is to drill or punch half | the Royal Niger Company. 
One ring is then placed in position on | attack on Bida, and the increasing necessity for such 


the rings only. 
each wheel, so forming a template through which the 
drill is guided ; the wood or iron centre and the other 
ring being drilled at one ema In this way 
accuracy is necessarily secured. 

As will be seen, there is a horizontal drill spindle 
which is driven through bevel wheels by means of a 
pulley shown in Figs. 1 and 3. This pulley also forms 
yart of a spring clutch which slips if the resistance 
aeteel too great, the tools being thus preserved 
from destruction. The reversing of the rotatory 
motion of the drill spindle is effected by the verti- 
cal hand lever which actuates the bevel gear indi- 
cated by dotted lines in Fig. 2. When the lever 
is in mid-position, or exactly vertical, neither of the 
mitre wheels is in operation, and the spindle is natu- 
rally at rest. 

As the holes in the iron rings and in the wood 
centres are made by the same drill, naturally a dif- 
ferent speed of feed has to be used, the quick feed 
for wood being effected by hand, while the slower 
speed for iron or steel is given by automatic gear. 
For the latter the motion is taken from the second 
motion shaft by three speeded cone pulleys and a worm 
and wormwheel motion which drives a pinion that 
gears into a rack attached to the horizontal drill 
spindle. When it is desired to use the quick hand 
feed the automatic gear is thrown out of use by means 
of a friction cone, which is controlled bya cross-handle. 
The handle for hand feed is shown in position in the 
perspective view, Fig. 4, but is unshipped in the other 
views. 

In operating the machine the attendant first 
feeds up quickly by hand through the drilled ring 
to the wood until the second iron ring has to be 
dealt with, when the clutch again brings the auto- 
matic feed into play. When the holes have been made 
the twist drill is removed, and the bolts having been 
driven in from the opposite side, the nuts are screwed 
on by the machine, a box spanner being substituted 
for the twist drill formerly used. The spring clutch 
on the first driving pulley is useful here, as it allows 
the pulley to run loose when the nut is screwed up, 
the spring, however, being of sufficient strength to set 
the nut hard up before the clutch slips. 

In retiring Mansel wheels it is necessary to re- 
move the retaining rings which are held in_posi- 
tion by the bolts referred to, of which there are 32. 
When the nuts are screwed on in the building up of 
the wheel the ends of the bolts are riveted over so that 
the nuts will not shake back. To remove the burr an 
annular crown cutter or trepanning tool is placed in 
the socket of the spindle. The hole through this 
cutter is of the same diameter as that of the bolt 
originally, as the riveted over part of the bolt alone is 
cut away and the nut is then free to be withdrawn, 
the latter operation being performed by the box 
spanner, which is substituted for the annular cutter. 
In this way the nuts and bolts are again available, as 
the bolt is not reduced in length, and can be riveted 
over again. The machine can be used for either inside 
or outside nutted wheels, although they are attached 
to their axle. If the nuts are on the inside the 
machine lies between the two wheels, if outside nuts 
are used the pair of wheels is placed beyond the ma- 
chine. Bearings on antifriction rollers, for turning the 
wheels easily, are provided for both purposes. 

Several machines of this description are now in work 
in the shops of contractors and railway companies. It 
has, we are informed, been found by experience that a 
pair of wheels can be bolted up with this machine in 
10 minutes. To do the same work by hand would 
occupy from one hour to an hour and a half, or pos- 
sibly in some cases two hours. It is estimated that, 
under favourable circumstances, the machine would 
yay for itself in about three months’ time. In un- 
bolting the advantages are, perhaps, even more mani- 
fest. It is stated that a pair of wheels can be brought 
into the shop with all the 32 bolts well riveted over 
the nuts, and they can be unbolted in 15 minutes. 
The weight of bolts and nuts saved by the use of the 
machine on every 100 pairs of wheels repaired would 
be 14 tons. As the nuts and bolts would be destroyed 
if cut off by hammer and chisel, it is taken as fair to 
credit the system with this saving. Taking the price 
of nuts and bolts at 9/. 15s. per ton, the machine would 
save 14/. 12s. 6d. per 100 pairs of wheels repaired. 
There would, of course, be some set-off against this, 
but, on the other hand, there is also to be considered 
the great saving in labour as compared to that required 
by the old hand process. 





Santos.—The State of San Paulo (Brazil) is endeavour- 
ing to raise a loan of 1,500,000/. for the purpose of carry- 
ing out extensive sanitary works at Santos, 





The success of the recent 


craft for the development of Africa, make these vessels 
specially interesting. There are several special fea- 
tures in the Erith craft, notably in the construction 
of the stern of the ship, in the arrangement of the two 
paddle-wheels at the stern, and in the design of engine. 

The hull is very fully illustrated onthe two-page plate. 
The lengthis137ft., the beam 27 ft., and the depth at the 
sides 6ft. The draught with steam up and with 15 tons of 
coal on board is 26 in. The hull is built of mild steel, the 
shell being of ,*;-in, plates, and all material up to the 
level of the main deck is galvanised. The vessel is 
divided into eight water-tight compartments by five 
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athwartship bulkheads (Fig. 6) and two longitudinal 
bulkheads in the engine space (Fig. 12). The scant- 
lings are clearly shown by Figs. 6 to 10. The upper 
deck, as shown by the profile and longitudinal section 
(Figs. 1 and 2), is 7 ft. 3 in. above the main deck, and 
it is carried by angle-steel stanchions and diagonal 
bracing, as shown. For the voyage out to the Niger 
Coast the space between the main and upper deck was 
plated over right fore and aft, and thus protection was 
afforded for the runners and to the auxiliary machinery 
on the main deck. This, as shown on_half-plan, 
Fig. 3, consists of a winch forward, a cargo crane on 
each side, with radius of 11 ft., each commanding 
both hatchways and lifting 30 ewt. Both are workec 
from a separate steam winch placed between them. 
On the upper deck, shown also on half-plan (Fig 3), 
there is accommodation for officers in cabins on either 
side, store-houses, a wheel-house in the centre pro- 
tected by }-in. steel plates. Over this upper deck is a 
sun deck extending from the after end to about 10 ft. 
abaft the funnel (Figs. 1 and 2). 

It is mostly in the machinery that there is novelty. 


Hitherto stern-wheel steamers have, as a rule, been 
constructed with the paddle-wheel projecting beyond 
the stern of the ship, in which case the weight of the 
engine and shaft was taken up by overhanging girders, 
The engines were usually of the compound type and 
placed to work horizontally, the high-pressure cylin- 
der on one side of the ship and the low-pressure on the 
other. In the vessels illustrated there are two paddle- 
wheels, one on either side at the stern (Fig. 13), and 
the ship is cut away or indented (Figs. 3, 7, and 12), 
so that the outer edge of the wheel does not project 
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beyond the longitudinal line of the ship. In other 
words, the centre of the ship is carried aft between 
the two wheels soas to support the full weight of the 
engines, shafting, and paddle-wheels, as shown by 
Figs. 11 and 12. There is in this extension of the 
hull sufficient displacement or buoyancy to carry this 
weight, and thus strain on the structure is minimised. 
By this arrangement, too, it is possible to have a com- 
plete set of engines for each of the two wheels, and, as 
shown by Fig. 12, a friction clutch is provided on the 
shaft. Thus, while normally both will work together 
coupled, either may be disengaged so that each may 
work in opposite directions—an important point in the 
narrow tortuous waters of West Africa. 

The engines illustrated by Figs. 20 to 22, on page 346, 
are of the compound type, with cylinders 10in. and 22in. 
diameter by 36 in, stroke. Both piston rods of each 
engine work onthe one crankpin, the cylinders being 
inclined at an angle so fixed as to enable the engine to 
be started in any position. The high-pressure is over 
the low-pressure cylinder, although laterally 4 in. in- 
board to suit the position on the crankpin. The 
cylinders, which are of cast iron, are connected by four 
mild steel stays placed centrally on each cylinder, so 


| that all strains are equal on all the stays, and through 
| them are 
yf are 


assed to the main bed castings, to which 
nolted. The bed casting is fitted to steel 
girders supported on the framing of the hull (Fig. 20). 
In this way the whole strain of the working of the 
engine is evenly distributed upon the structure of the 
after end of the ship. The low-pressure cylinder 
almost rests directly on the bed casting, and the weight 
of the high-pressure cylinder is taken on three columns 
each on a triangular cone on the low-pressure cylinder 
(Fig. 20). 

Flat slide valves are fitted in both cylinders, and 
they are operated by Stephenson’s link motion. The 
same eccentric works the valve on the high-pressure, 
as well as the low-pressure, cylinder, the low-pressure 
rod being connected by pin joint, while the high- 
pressure rod is rigidly fixed. asusual. The piston-rods 
are 24 in. in diameter, with Mather and Platt’s pistons. 
The crosshead is of cast steel, and works in cast-iron 
guides, supported on the stays between the cylinders 
and the main framing. The guides are on the top side, 
so as to keep grit and dirt from falling on the bearing 
surfaces of the guides. The crosshead pins are 2# in. 
by 4? in. Each connecting-rod is 7 ft. 6 in. centres 
and 3 in. in diameter. The crankshaft is 6 in. in dia- 
meter. The width of the crankpin for both cylinders is 
8 in., and the diameter 6 in. The main bearings are 
84 in. long. 

There is one reversing lever for both cylinders, with 
a double bellcrank lever, as shown on Fig. 20. The 
drag links are made of wrought-iron tubes with mild 
steel ends welded in. The low-pressure drag link is 
single, and passes between the high-pressure drag links, 
which are double. This arrangement has been mace 
so as to get as true a motion as possible. The expar- 
sion link is of case-hardened wrought iron, and is of 
the ordinary single type, while the block is of tool 
steel hardened and carefully ground to fit; and all 
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pins are of case-hardened mild steel running in bushes 
of hardened tool steel. 

The shaft is carried in a bearing close up against 
the wheel, being overhung and supported on steel 
brackets riveted to the outside shell of the extension 
of the hull, as shown on Fig. 13. Stays extend from 
these bearings through the whole width of the engine- 
room, tying the four main frames and the two engines 
together and to the sides of the engine-room. Thus 
these stays and the very strong construction of the 
bottom of the ship form a deep girder which reduces 
to the minimum any tendency to vibrate at high 
speed. The wheels, which are overhung, are 11 ft. in 
diameter, with 5 ft. 6 in. by 18 in. American elm 
floats. Each wheel has eight fixed floats, the reason 
for fixing them being that in sandy rivers the pins of 
feathering blades wear very quickly. The wheels have 
cast-steel bosses, the diagonal stays crossing alternately 
in opposite directions. As is shown in Fig. 1, the 
bottom at each side of the hull is sloped to give a 
freer flow of water to the wheels. 

The condenser (Fig. 15) is of galvanised steel, and is 
welded instead of riveted. It is 3 ft. in diameter, 
6 ft. 2 in. long, constructed of }-in. metal, with 480 
3-in, tubes of 18 B.W.G. metal, with screwed glands. 
The total surface is 565 square feet. The air pump is 
driven by an independent vertical engine, which also 
drives the centrifugal pumps. This condenser, like 
everything else in the ship, has been made very light, 
and here, before departing from the subject of the 
machinery, we may give the weights : 

_ ewt. qr. Ib. 
> 


Port engine Pees Hes 5 O 14 
Starboard engine sis ay e oF 25.0 
Air and pct pump... 1 8 0 0 
After winch on ee va > 2 o-8 
Tank sis ss iis ey es 8 8 
Condenser... 2 L- Gero 


The boiler, shown in Figs. 16 to 19, is of the ordinary 
cylindrical type, built to Lloyd’s specifications. It is 
single-ended, of 9 ft. 9 in. mean diameter by 9 ft. 6 in. 
in length. There are two of Morison’s flues, 3 ft. in 
diameter, the grate area being 36 square feet. The 
tubes are of steel, and 34 in. in diameter, of No. 9 
B.W.G. metal. The heating surface is 1000 square 
feet, and the boiler is designed to work at 140 lb. 
pressure. 

Trials were made with the Liberty when ready for 
sailing to the West Coast of Africa. She had tem- 
porary planking to protect the men in the:main deck, 
masts, sails, &c., but was without coal. The draught 
forward was 2 ft. 93 in., aft 2 ft. 7 in., mean 2 ft. 84in. 
In Fig. 23 on the opposite page we give a displace- 
ment Table for this vessel. It requires no explana- 
tion. Fair weather was experienced on the trial, and 
the results were as follows : 

Trials of the ‘‘ Liberty.” 

Engines, two pair of engines, cylinders 

10 in, and 22 in. diameter by 36 in. 

stroke. 
Boiler pressure ... oe 
Revolutions per minute 
Vacuum ... oy ee ea sh 26 in. 
Total indicated horse-power ... “56 188 
Consumption of coal per day of 24 

hours at this rate of indicated 


... 126 Ib. per sq. in. 
A 43 


horse-power ... Oe see ... 4tons 1 ewt. 
Coal per indicated horse-power per 

hour (Welsh) ... ay se ee 2.00 Ib. 
Mean time on measured mile ... 8 min. 8 secs. 
Mean speed of ship .. 7.38 knots. 


The coal consumption includes that for all steam 
used for air pump engine, donkey feed and bilge pop 
and bilge ejector. ‘The indicated horse-power is only 
that of the main engines. 








SURFACE CONDENSER FOR ELECTRIC 
LIGHT ENGINES. - 

On page 331 we this week illustrate a small com- 
bined surface condensing plant which has been de- 
signed and made by Messrs. W. H. Allen, Son, and 
Co., of the Queen’s Engineering Works, Bedford, 
especially for electric light stations, but which has 
been used also for other purposes. 

As will be seen from our perspective view, the 
condenser shell and covers are of cast iron-and cir- 
cular in form, and are fitted with rolled brass tube- 
plates. The tubes are of brass, solid-drawn, and are 
secured in the tubeplates by means of screwed ferrules 
having internal lips which prevent the tubes from 
slipping out of place. The tubes are packed with 
tape-rings. In the smaller plants, such as the one 
illustrated, dealing with quantities of steam varying 
from 5000 lb. per hour up to 15,000 lb. and 20,000 lb. 
per hour, Messrs. W. H. Allen, Son, and Co. fit one 
single-acting air pump and one double-acting circu- 
lating pump, arranged side by side, and driven by a 
compound engine having side-rods connecting the 
steam pistons to the bucket of the air pump and 
plunger of the circulating pump. The engine cross- 
head is connected in the ordinary way to a double- 
throw crankshaft having the cranks placed at an 


can be run at a high rate of speed quite steadily and 
without shocks. The normal working speed of 
the one illustrated is 150 revolutions per minute, 
but they are tested at the works with a 
circulating — working up to its full capacity 
at 200 revolutions per minute. The plant in ques- 
tion has a tube surface of 415 square feet; the 
tubes are ? in. external diameter and of No. 18 B.W.G. 
The air pump is single-acting, with a cylinder 124 in. 
in diameter by 5 in. stroke. The —— pump, 
which is double-acting, has a plunger 9 in. in diameter 
by 5 in. stroke. The engine cylinders are 6 in. and 
10 in. diameter respectively, the stroke being 5 in. in 
each case. All the valves are of rubber, whilst the 
seatings, guards, barrels, &c., are made of brass. A 
belt-driven governor is fitted as a safety attachment. 
The engine is also fitted with one or two heavy fly- 
wheels to insure steady running. The lubrication is 
effected by pipes fed from one central box and led to 
all the bearings and pins. All the working parts are 
of best Siemens-Martin steel made to the latest Ad- 
miralty specifications. whilst the bearings are of 
bronze. As stated, these plants are made to deal with 
quantities of steam up to 20,000 lb. per hour. When 
larger plants are required, Messrs. W. H. Allen, 
Son, and Co. prefer to fit two air pumps to 
the condenser instead of one air pump and one 
circulating pump, and to circulate the condensing 
water through the tubes by means of a_ sepa- 
rate centrifugal pump driven by a compound engine 
at a much higher rate of speed than is found con- 
venient with reciprocating pumps. Messrs. W. H. 
Allen, Son, and Co. have made several twin air 
pumps of this latter type, having barrels 25 in. in 
diameter by 14 in. stroke, and driven by compound 
engines having cylinders 9 in. and 15 in. in diameter by 
14 in. stroke, the tube surface of the condenser for 
such a set of pumps varying from 5000 to 5500 square 
feet. Several of the smaller plants have been made 
to be driven by belting from shafting or by electric 
motors. 


THAMES-BUILT BATTLESHIPS. 

TuE shipyard of the Thames Iron Works, one of the 
oldest an most historic iron ship building establish- 
ments in the kingdom, still upholds the prestige of 
the metropolitan river in warship construction, 
although the building of large mercantile vessels seems 
to have left the south, never to return whilst existing 
industrial conditions prevail. At the present time 
the Blackwall company, which built our first ironclad, 
has in hand three line-of-battle ships of the largest size ; 
indeed, one of them is, or will be when finished, the 
biggest armourclad ever built, although she will not 
have quite so great a displacement as our own 
Majestics. 

Of the three vessels to which reference has been made, 
one, the Albion, is for our own Government, whilst 
two are for the Japanese Navy. The Fuji, one of the 
latter, has already been referred to in our columns.* 
She is a sister ship to the Yashima, now completing 
at Elswick. We have recently given illustrations 
showing the method of construction and machinery of 
the latter vessel.t In regard to the engines the same 
design has been used with both the Thames and the 
Tyne ships, Messrs. Humphrys, Tennant, and Co. 
supplying the machinery for both vessels, but it 
naturally does not follow that the same methods 
of construction have been followed in the hull, 
although the general military features are alike. 

The illustrations of the Fuji—the word means, in 
the Japanese language, ‘‘ without equal”—which we 
publish this week show parts of the interior construc- 
tion and design, and with the particulars of the 
Yashima before referred to, together with the launch- 
ing view of the latter vessel, will make a fairly com- 
plete record of these ships. Before proceeding to 
describe our illustrations, it will be necessary to give 
a brief general description of the vessel. 

The length of the ship between perpendiculars is 
374 ft., and over all 404ft. 6in. The breadth is 
73 ft., and the depth to the top of flat keelplate 
44 ft. 9in. The draught of water is 26 ft. 6 in., and 
the displacement 12,450 tons. The contract was 
signed in London on June 7, 1894, after all preli- 
minaries had been a by a special commission 
composed of Captain K. Yendo, Naval Attaché to the 
Imperial Japanese Legation, Captain Miyabava, and 
Captain Takayama, His Excellency Takaaki Kato, 
Japanese Minister, signing on behalf of His Imperial 
Majesty. The designs for building were prepared by 
Mr. George C. Mackrow, the company’s naval archi- 
tect, whose large experience in this class of work is 
well known. The time for completion originally was 
to have been five years, to suit the financial arrange- 
ments of the Japanese Government, but the war with 
China breaking out led to the period being shortened 
to 33 months. The Thames Iron Works Com- 
pany would have been prepared to sign for 30 
months, but as the armament by Messrs. Armstrong 











* See ENGINEERING, vol. lxi., page 447. 


and Co. could not be completed in less time, it was 
decided to adopt the later date. The unfortunate 
strike of Messrs. Armstrong and Co.’s fitters will, it 
is feared, delay the final completion and departure of 
the Fuji. The crew and officers have come over to 
take charge of the vessel and navigate her to Japan, 
Captain Miura, of the Imperial Japanese Navy, will 
have command. Last week the ship went down the 
Thames, and is now docked at Chatham preparatory to 
making her official trials, 

The Fuji is constructed on the usual system of double 
bottom with bracket frames, and wing es on 
each side arranged to carry coal when required, but 
the usual complement of 700 tons is carried in the 
bunkers within the wing passages and on the protec- 
tive deck above the armour belt. She has two ammu- 
nition passages below the protective deck, giving com- 
munication between the two ends of the ship, and for 
the conveyance of the ammunition from the magaziues 
at the fore and aft ends of the vessel, for the 6-in. 
quick-firing guns, of which she carries 10. The pro- 
tective deck is worked nearly horizontally, and in two 
layers, the total thickness being 24 in. The armour 
belt for the whole length of the engine and boiler rooms 
is 18 in. in thickness and in wake of magazines 10 in. 
and 14in. The ’thwartship bulkheads at ends of the 
armour belt are also 14 in. thick, and have teak back- 
ing 6 in. thick behind them. The armour of ‘the 
barbettes from crown to floor is 14 in., and from the 
floor to the well deck it is 9in, From the barbettes 
to the side of the ship between the main and upper 
decks, and also between the belt and the main decks, 
armoured screens are worked to prevent the decks 
being raked fore and aft. 

The ten 6-in. quick-firing guns which are mounted 
are all protected by 6-in. nickel armour; those guns 
which are between decks having armoured casemates 
the whole of the depth between the main and the upper 
decks. There is 2-in. steel plating to afford protection 
on the inner side of the casemates. These casemates 
are made water-tight with hinged doors, and afford 
ee age to the gun’s crew from splinters or other 
débris. They would also exclude the sea should a port 
be damaged in action, The nickel armour for the 
casemates was made by Messrs, Beardmore, of Glas- 
ow, and the hull and barbette armour by Messrs, 
ickers, of Sheffield. The engines, as stated, are b 
Messrs. Humphrys, Tennant, and Co., of Deptford, 
and they are of the usual twin-screw triple-expansion 
type as made by that firm, as will be seen our 
illustrations already published. We have ieee 
described the engines, but may repeat the leading 
dimensions for convenience of reference. The high- 
pressure cylinders are 40 in. in diameter, the inter- 
mediate 59 in. in diameter, and the low-pressure 
88 in. in diameter. The stroke is 3ft. 9in, The 
number of revolutions per minute is estimated at 120 
when the machinery is developing 13,500 horse-power, 
the air pressure in the stokehold not exceeding 
14 in. of water. The revolutions would be 108 per 
minute when developing 10,000 horse-power with open 
stokeholds. The boilers are 10 in number, of the 
cylindrical type, and are capable of carrying a pressure 
of 155 lb. per square inch. 
The armament consists of four 12-in. breechloading 
wire guns of 40 calibres in length; ten 6-in. quick- 
firing guns, also of 40 calibres; twenty 47-millimetre 
3-pounder Hotchkiss long quick-firing guns ; and four 
47-millimetre 24-pounder Hotchkiss quick-firing guns. 
There are five torpedo dischargers, four being below 
water and one above water, the latter being through 
the stem. The height of muzzle of the four heavy 
guns is 25 ft. above the load water line. There are 
two military masts, with a fighting top to each, and a 
second top at the mented for search - light and 
distant signalling purposes. 

The boats carried are as follows: Two 56-ft. vedette 
boats, British Admiralty type; one 30-ft. steam pin- 
nace, one 42-ft. launch, one 32-ft. pinnace, two 30-ft. 
cutters, one 28-ft. life cutter, one 30-ft. gig, one 27-ft. 
ig, one 27-ft. life whaleboat, and one 14-ft. dinghy. 
here is also one 14-ft. Balsa raft. The vedette boats 
are each fitted to carry two fish torpedoes in dropping 
gear, and a 24-in. Hotchkiss gun in the bow. oh 

electric light installation has been fitted by the com- 
pany under the supervision of Mr. Grove, the com- 
— electrician. It consists of five electric search 
ights fitted with projectors, Mangin mirrors 24-in. in 
diameter, three dynamos and engines, each giving 
400 amperes at 80 volts. The dynamos are of the 
direct current type, and self-regulators are used. The 
ship is lighted throughout by incandescent lamps, 
there being about 700 in number. 

The ship’s complement consists of one admiral, 36 
officers, 15 midshipmen, 17 warrant officers, 115 petty 
officers, and a crew of 416 men. The Fuji has been 
built under the superintendence of Mr.-Clement Mack- 

row, the son of the designer of the ship, the work 

being supervised by Captain Takayama, J.IL.N. The 

construction of the engines, boilers, and also of the 


armour-plate, has been supervised by Captain Miya- 


bava, J.I.N. 








angle of 180 deg. The whole is well balanced, and 


+ See pages 170 and 277 ante, 





Before proceeding down the river, the vessel wag 











*“NOOY-ONVNAQG NIVAL “F ‘OL 


‘“NOOTVS HOUT SNividvO ‘“E “OLT 


[Marcu 12, 1897. 





‘“WOOY-ONINIG, §,1VUINGY ‘T ‘Sly 


ENGINEERING. 














342 


(‘Ire ebog aas Suordiwosagq 10g) 
‘TIVMMOVId “‘GULINIT ‘ANVdNOO ONIGTINGdIHS GNVY SMHYOMNOUI SAKVHL AHL AM CaALOAYLSNOD 


cIf Od» dIHSHILLVa ASANVdVE AHA 












‘HAdWVHO ONISSAUMNOD BIY ‘9 “O1T ‘MAEMOJ, ONINNOD 40 HONUMINT “g “OL 





O 
Zz 
a 
6a) 
1] 
Zz 
v 
z 
w 


2 BE a Ed 


(Tre ebng aas ‘woudruaseq 10,7) 
TIVMMOVIA ‘GALINIT ‘ANVUWOO DNIGTINGdIHS GNV SMYOMNOUI SANVHL AHL AG CAALONULSNOO 


«IfOAd» dIHSAITILLVA ASANVdUVE AHA 


Marcu 12, 1897.] 


PR ETRE RORY Tempe ery 





344 


ENGINEERING. 


[Marcu 12, 1897, 








heeled in the Victoria Docks for the purpose of deter- 
mining practically the position of the centre of gra- 
vity, 12 of the large 10-ton rolls from the Thames 
Iron Works rolling mill being employed. This —_ 
weight of 120 tons was transferred from side to side 
of the vessel on balks of timber laid across the deck, 
with an angle-bar to form a tramway for the rolls ; 
and in this way there was effected in a couple of hours 
what would have taken the whole day to accomplish 
by handling pig iron ballast. The result proved the 
truth of the. original calculations to within a small 
fraction of an inch. 

We learn that Mr. G. C. Mackrow has been engaged 
at these works for a period of 53 years this month. 
Those who know him will easily believe his assertion 
that he feels equal to many years’ service, which we 
sincerely hope he may occupy in designing vessels to 
be built at the historic Orchard House yard. He has 
lately been occupied in writing his recollections of 
past years, which have suanenel in The Thames Iron 
Works Gazette. With a memory well stored and a 
happy literary style, Mr. Mackrow has been able 
to produce a most interesting narrative of those early 
days of iron shipbuilding, and his record will prove 
of great value when the history of this industry 
comes to be written. It is to be hoped that the matter 
will ultimately appear in book form, so as to be acces- 
sible to all interested in an era of industrial activity 
now long since passed. 

We now turn to our illustrations on pages 342 and 
343 of the present issue, which are taken from a set of 
photographs which we owe to the courtesy of the 
builders. They have been taken by Mr. Bedford 
Lemere, of the Strand, under somewhat difficult con- 
ditions, as those acquainted with work of this nature 
will easily imagine from the nature of the subjects. 
Mr. Lemere has, however, overcome the difficulties 
of the situation with great skill. 

Our first illustrations on page 342 require little 
explanation, as the pictures speak for themselves. 
Fig. 1 shows the admiral’s dining-room, for the Fuji 
is a flagship. Fig. 2 shows the admiral’s saloon or 
drawing-room. These two rooms are on the main 
deck right aft. The saloon is 30 ft. in a ’thwartship 
direction and 15 ft. fore and aft. Adjoining it is the 
admiral’s sleeping cabin, the two rooms together occu- 
pying the whole width of the ship, the sleeping 
cabin being 15 ft. by 12 ft. The dining-room has a 
table which will seat 14 persons. This room is 24 ft. 
fore and aft, and has a maximum breadth of 34 ft., but 
this is at the foremost part, and as the room occupies 
the extreme after end of the ship, excepting a small pas- 
sage, it tapers off towards the stern. Two 3-pounder 

quick-firing guns will form an appropriate part of the 
furniture of the saloon. In the centre isa table to seat 
10 persons. The decoration of these cabins is good 
ra substantial, but not of the fanciful, pseudo-artistic 
or boudoir-like description that is occasionally seen on 
board ship nowadays, and which seems to the sailor 
so singularly out of place at sea. At the time the 
photographs were taken these cabins were not quite 
finished in regard to decorative work, as may be 
gathered from the engravings. A characteristic 
feature is the bulkhead panelling, which has been 
japanned in colour by native artists with very 
picturesque effect. 

Accommodation for other officers is on the same 
deck aft, running on each side up to the after side 
of the screen bulkhead. In Fig. 3 we give an illus- 
tration of the captain’s detk saloon, which is some- 
what similar in character to the rest of the cabins. 

Our next illustration, Fig. 4, shows one of the 
dynamo-rooms, of which there are two, one forward 
and one aft, whilst there is also an electric light in- 
stallation in the air-compressing room aft. These 
electric light stations are on the lower deck. We 
have already given some particulars of the lighting of 
the ship. 

Fig. 5 is an interior view of the conning tower, the 
principal features being the steering wheel and com- 

ss. Steering is effected in the Fuji from various 
positions in the ship, and by alternative methods. The 
chief and easiest means is by the hydraulic telemotor, 
which is used in conjunction with the steering en- 
gine placed in the steering compartment aft. One 
telemotor. ig placed in the conning tower, the spur 
gearing for it being seen in the engraving behind the 
wheel and compass. The arrangement is fairly well 
known. The turning of the handwheel puts in opera- 
tion a pump, and the pressure thus created, actuates, 
through the medium of connecting pipes, the 
steering engine in the compartment aft, putting the 
rudder to port or starboard as the wheel is turned 
in one direction or the other. In the observation 
tower forward, which is a secondary or assistant con- 
ning tower, there is another telemotor. An alterna- 
tive method of steering is by small controlling wheels 
with shafting and fearing. This mechanical means of 
actuating the rudder is available from the forward 
bridge, from a position under the forward barbette and 
in the steering engine compartment itself. In addi- 


tion to this the steering wheels in the conning tower 
and the observation tower have alternative mechanical 


connections to be used if required. If the steam steer- 
ing engine were not available, hand gear would have 
to be used, and for this purpose the usual steering 
wheels are placed in the engine compartment, the 
ordinary complement of men for the purpose being 16. 
As a last alternative, tackles can be rigged on to the 
tiller, and the steering can be pe in this way. 
The compass, which is shown, is of the well-known 
Sir William Thomson (now Lord Kelvin) pattern, and 
does not require description. 

Overhead, somewhat back, are two dials, one being 
the steering telegraph and the other, on the right, the 
steering tell-tale. If the ship were conned in the 














tower, the steering would be done there too, and the 
telegraph, which is to convey orders from the officer 
to the helmsman, would naturally not be required, 
and, of course, the same remark applies to other posi- 
tions. The tell-tale, however, being worked direct 
from the rudder-head, shows whether the helm is 
actually following the action of the wheel. The tele- 
graph and tell-tale are actuated by mechanical means, 
through rods and toothed gearing. At the sides of the 
central group of mechanism are pedestals carrying the 
engine telegraphs, one for port and the other for star- 
board rooms. Overhead between the steering tele- 
graph and the rudder - head tell-tale dials, are two 
smaller dials which indicate the number of revolutions 
made by each of the engines respectively. This com- 
munication is effected by electrical means. In the 
centre of the group is a pointer working on a divided 
sector and moving with the telemotor. It is by 
this pointer that the helmsman is guided in regard 
to the distance he puts the helm over. It will, 
of course, correspond with the rudder-head tell- 
tale unless an accident has occurred. The numerous 
voice pipes form a most important feature in the 
apparatus for fighting the ship. There are communi- 











cations by them with 22 positions, orders being given 
to the gun, torpedo, and other positions in this way. 
The guns are not fired from the conning tower by 
electrical means, but orders are sent through the voice 
tubes. It is considered that the simplicity of this 
arrangement makes it preferable to any other. An 
electric bell is used in connection with the tubes, a 
whistle not being useful for lengths of over 100 ft. 
There are also in the conning tower three torpedo 
directors, one being placed on each side for the broad- 
side discharges, iat as forward for the bow tube. 
These directors, which are not shown, are observation 
instruments used for determining the instant at which 
a torpedo should be discharged. The officer knows the 
_. of his ship, and estimates that of the enemy. 

e makes allowances for current, &c., and then sets 
a pointer in the proper position, according to the scale 
on the instrument. When the pointer bears on the 
enemy the torpedo is discharged, and then, if every- 
thing has been correctly estimated, and the ships do 
not alter their courses, and there is no defect in the 
mechanism of the torpedo or discharging gear—and, 
in fact, if nothing happens that ought not to occur, 
and everything occurs that ought to happen, the 
enemy will speedily disappear. 

The conning tower is 9 ft. in diameter inside, and is 
composed of 14-in. Harvey steel armour, with a pro- 
tective roof of 1-in. plate. 

Our next illustration, Fig. 6, page 343, shows a cham- 
ber containing the air-compressing plant. There are two 
rooms containing this description of machinery, which 
is used for charging the air chambers in fish torpedoes, 
the air, of course, actuating the propelling engines of 
the weapon. The two air-compressing rooms are 
placed on the lower deck beneath the citadel. They 
are in duplicate, asare most other features in the ship, 
the sensible plan being followed of making one end of 
the citadel as far as possible independent of the other, 
so that one could be fought after the other had been 
put out of action. The two rooms contain four air- 
compressing engines and three reservoirs of 300 tubes 
on ined. This a of the equipment is by Messrs, 

is and Co., of Birmingham, who have supplied so 
lagge a number of warships with machinery of this de- 
sciiption. The compressed air is led by pipes to the 
torpedo-room on the deck below, there ree two 
charging columns in each torpedo-room and one for 
the bow discharge. The total. capacity of the reser- 
voirs is 66 cubic feet at 1250 lb. maximum pressure. 

The hydraulic machinery, to which reference should 
be made, is also placed in two engine-rooms on the 
lower deck. The power is used for working the bar- 
bette turntables, hoisting ammunition, elevating and 
loading guns, &c. These rooms are respectively be- 
neath the barbettes which they serve, and, like all the 
machinery compartments described, are contained 
within the citadel. The machinery rooms are all well 
ventilated, and have tiled floors in accordance with 
Japanese custom, 

‘or ventilation there are four fans arranged in pairs, 
two forward and two aft below the protective deck 
and within the citadel. These supply fresh air to all 
compartments beneath the water line, so that all 
hatches, &c., can be closed when in action. All the 
downcasts to these fans, where they pass through the 
armoured deck, are fitted with armoured gratings. At 





every water-tight bulkhead that is pierced by the air 
trunk a sluice valve is fitted, having a float connected 
to it by which the water-tightness of the bulkhead 
is automatically maintained should the compartment 
become flooded. The compartments above the water 
line are ventilated naturally by means of cowls. 
Special ventilation is provided to the coal bunkers, all 
of which exhaust into the main funnels. For disposing 
of any large quantities of water that may enter the 
ship a system of drainage is arranged by which the 
whole of the steam pumping power, in addition to the 
hand pumps, may be brought into requisition. Above 
the inner bottom a 15-in. pipe extends the whole 
length of the engine and boiler rooms. Beyond these 
are branch drains extending to the limits of the double 
bottom. Cisterns are constructed at each bulkhead 
to receive the ends of the pipes, and are fitted with 
sluice and non-return valves to pass water freely into 
the cistern from the adjacent compartment, and to 
conduct it to the engine-room, from whence it is 
pumped out by either steam or hand power. There 
are four 9-in. Donates pumps for use when steam is 
not available, and either of these will draw water 
from any compartment beneath the water line. There 
are four seacocks for flooding the magazine and shell 
rooms in case of fire. There are two fresh-water pumps 
for distributing fresh water to various parts of the 
ship from the fresh water tanks which are placed on 
the lower deck forward and aft. 

On February 4, 1897, the contract was signed for the 
second vessel referred to, the new Japanese battleship 
to be constructed by the Thames Iron Works and Ship- 
building Company. There has been a few weeks 
delay pending the settlement of certain proposed im- 
provements in the offensive and defensive powers of 
the vessel, which being at length decided, will con- 
stitute this new vessel, when finished, the most 
powerful armourclad yet constructed. 

The largest battleships in the English Navy are 
14,900 tons in displacement, out of which 900 tons of 
coal being deducted, leaves only 14,000 tons for the 
weight of vessel, engines, equipment, and armament ; 
whereas in the new Japanese vessel, with a displace- 
ment of 14,850 tons and a coal-carrying capacity of 
700 tons only, we have 14,150 tons for the weight of 
vessel, &c., which is 150 tons more weight in hull, 
engines, and armament than in the Majestic class. 

he dimensions of this vessel are as follow: 
Length between perpendiculars, 400 ft.; over all, 438 ft.; 
breadth, 75 ft. 6 in.; draught of water, 27 ft. 3 in.; 
and displacement, with coal as above, 14,850 tons. 
The armour is to be made of Harveyed nickel steel 
and disposed as follows: the hull to have a belt from 
stem tostern, 9 in. thick all through engines, boiler, 
and magazine spaces, and 8 ft. 2 in. deep; tapering at 
the ends beyond from 7 in. in thickness to4 in. Above 
this lower belt an additional belt of 6-in. armour is 
worked to the height of the main deck and for a 
length of 250 ft., which length incloses the two bar- 
bettes, and at each end of this space a curved trans- 
verse bulkhead is worked 14 in. in thickness from 
above the armour deck to the height of main deck, thus 
forming a complete citadel 250 ft. long. Above the 
main deck the barbettes, which are circular in form 
and protected by 14-in. armour, rise to a height of 
4 ft. above the upper deck. Between the main and 
upper decks screen bulkheads are also worked, ex- 
tending from the barbettes to the ship’s side. 

Within the armour belt, rising up from the lower 

rt of it to a height of about 3 ft. above the water 
ine, is a complete armour deck extending from stem 
to stern, 3in. thick on the flat part, 5in. thick on 
the slope, and tapering at ends. 

The vessel is to be constructed on the usual system 
of double bottom, connecting to water-tight flats at the 
ends of vessel, thus carrying the double bottom to the 
extreme ends. The barbettes are circular in plan, as 
stated above, and armoured with 14-in. armour, having 
teak backing 4in. thick. Each barbette carries 
two 12-in. breechloading guns of 40 calibres, two guns 
being forward and two aft. The fourteen 6-in. quick- 
firing. guns are also of 40 calibres, and are each placed 
in an armoured casemate of 6-in. Harveyed nickel 
steel. Eight casemates are placed on the main deck 
and six on the upper deck, and are to be fitted with the 
usual dismounting and stowing gear. The casemates 
are made water-tight both on the inner and outer sides 
by which means the men at the guns are protected 
from any explosive shells that might enter between 
decks, and this also prevents water entering between 
decks should the gun port get damaged. 

In addition to the above armament, there are also 
twenty 12-pounder quick-firing guns placed on the 
upper deck, and eight 47-millimetre quick-firing guns 
on upper and main decks and in the military tops, also 
four 47-millimetre quick-firing guns on bridges and 
—_ works. 

he torpedo armament consists of five 18-in. torpedo 
tubes, one in the stem above the water level and four 
Se ys The usual torpedo net defence will com- 
plete the defensive gear. The total complement of 
men and officers will be 741, including an admiral and 
38 officers. The propelling machinery will be supplied 
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by Messrs. Humphrys, Tennant, and Co., of Dept- 
ford, and will be of 14,500 indicated horse-power ; 
the boilers will be of the Belleville type. The main 
engines are triple-expansion, driving twin screws, 
and have cylinders of the following dimensions : 
High-pressure, 34 in. ; intermediate, 53 in. ; low pres- 
sure, 84 in. ; stroke, 48 in. The boilers will be 25 in 
number, with a total heating surface of nearly 40,000 
square feet. The speed of the vessel is to be not less 
than 18 knots per hour. The electric light installa- 
tion will consist of four sets of combined engines and 
dynamos, the latter the direct current type. Three 
sets will be of 400 amperes at 80 volts each, and 
one of 200 amperes at 80 volts. Six 24-in. search 
lights of 20,000 candle-power each, with some 900 
incandescent lamps for lighting cabins, saloons, maga- 
zines, store-rooms, engine and boiler rooms, coal 
bunkers, &c., will be provided, the incandescent lamps 
being of 16 candle-power. 

The steam steering gear will be on Cameron’s self- 
regulating principle, worked by steam steering engines 
in duplicate, in case of possible failure in one set, and 
the controlling gear is to be on Messrs. Brown’s tele- 
motor principle, controlling the helm from the pilot- 
house, the bridge forward, the after pilot-house, and 
the bridge and steering compartment, and from below 
the protective deck forward. 

The boats carried will be 14 in number, including 
two 56-ft. vedette boats, fitted with the Thames Iron 
Works water-tube boilers, one 42-ft. launch, and one 
30-ft. steam pinnace. Each of these will carry White- 
head torpedoes, and be fitted for mining and counter- 
mining purposes. The vessel has been designed by 
Mr. Mackrow, in accordance with the views of the 
Japanese naval authorities, and a Naval Commission 
presided over by Captain Yendo, Japanese Naval 
Attaché in London, Captain Myabara, and Captain 
Tukayama, also of the Imperial Japanese Navy. The 
time for the completion of the vessel is 23 months. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 3. 

THE steel business has quieted down again. There 
are rumours of sales on foreign account at 17 dols. at 
mill, which means 21 dols. delivered at tide abroad. 
It is understood strenuous efforts have been made to 
secure foreign orders on this basis, and, as our infor- 
mation goes, these offers have led to a revision of 
schedule prices for English rails. One company at 
Pittsburgh has sold 70,000 tons of rails to Canadian 
buyers and expects to run 30,000 tons more at 17 dols. 
There is a very hopeful feeling among rail makers, but 
it depends upon the outcome of the meetings of railway 
directors for realisation. The State of Texas, some 
240,000 square miles in extent, will enter upon railroad 
building perhaps in advance of other States, the 
inducements there being exceptionally attractive. The 
iron track at large is in a backward condition, after 
allis said and done. The impulse has not yet been 
given to it, and it is hard to say what probable 
circumstances will make a general expansion of busi- 
ness possible. Pig iron is selling this week in small 
lots, except Bessemer, at old prices. Billets have 
advanced 75 cents; bars are weak and dull. Skelp has 
sold in large lots. Sheet mills have a little more to 
do. ‘Tinplate mills are doing well. Nail factories 
are stocking up for the spring trade. Everything is 
backward. Money is easier in financial circles, but in 
manufacturing there is a dearth of money, and a 
hesitancy to invest. The coming in of a new adminis- 
tration will be watched with deepest interest by all 


interests. The coal trade is quiet. Machinery makers 
are doing more. Prices remain low. Crop reports are 
excellent. 





Our Rais Aproap.—Our rail exports were pretty 
well maintained in February, having amounted for the 
month to 44,989 tons, as compared with 46,899 tons in 
February, 1896, and‘ 24,772 tons in February, 1895. In 
the first two months of this year‘the total shipments 
attained a total of 81,314 tons, as compared with 80,550 
tons in the corresponding period of 1896, and 44,032 tons 
in the corresponding period of 1895. The demand for 
railway iron—the expression including chairs and sleepers 
—in British India has been very good this year, oe 
amounted to February 28 to 69,016 tons, as compa 
with 41,486 tons in the corresponding period of 1896, and 
24,671 tons in the corresponding wom of 1895. 





‘Soctrry or Arts.—The next course of Cantor lectures 
to be given before the Society will be on ‘‘ Alloys,” by 
Professor W. Chandler Roberts-Austen, C.B., F.R.S., 
and will consist of four lectures to be delivered on Mon- 
days, March 15, 22, 29, and April 5, at half-past four 
o'clock. The following is the syllabus of the course: 
Lecture I., March 15, ‘* Alloys which are Solutions of the 
Constituent Metals, and those which contain Chemical 
Compounds.” Lecture II., March 22, ‘The Diffusion of 
Liquid and Solid Metals.” Lecture III., March 29, 
“*Steel and Cast Iron considered as Carbon-Iron Alloys.” 
Lecture IV., April 5, ‘Advance in our Knowledge of 
Alloys since the Last Course of Cantor Lectures on 
‘ Alloys’ was delivered in 1893.” 


MISCELLANEA. 


A PLAN is under ventilation for transmitting by elec- 
tricity the power of the Wallinkoski Waterfall, in Fin- 
land, by means of overground wires, to St. Petersburg. 
Applications have been made to the Finnish authorities 
for the necessary concessions. 


_ Signor P. Pettinelli, an Italian physicist, has been mak- 
ing a number of observations on the minimum temperature 
of visibility. He finds that the larger the hot surface the 
lower the temperature required. ith a surface equal to 
23 square inches in area placed at 2 ft. from the eye the 
minimum temperature necessary to render the surface 
visible in the dark was 400 deg. Cent. 


The traffic receipts for the week ending February 28 on 
33 of the principal lines of the United Kingdom amounted 
to 1,494,006/., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,421,603/., with 18,863 miles open. 
There was thus an increase of 72,4032. in the receipts, and 
an increase of 884 in the inileage. 


The annual report of the American Screw Company, as 
published in the Iron Age, contains some matters of great 
interest to us on this side of the Atlantic. After referring 
to the labour troubles which the company have expe- 
rienced at their Leeds works, the report goes on to state 
that the company ‘‘have abandoned the hope, however, 
of accomplishing with British workpeople what is com- 
monly in practice here.” 


The programme of work for the ensuing year at Sheer- 
ness Dockyard includes the laying down of two new 
sloops, and the completion of the third-class cruiser Pro- 
serpine. The Pomone, another third-class cruiser, is to 
be advanced, while the Barracouta, Acorn, Racoon, 
Buzzard, and Swallow are to be repaired. About 25,000/. 
will be spent on the new sloops in the financial year, 
62,7617. on the Pomone, and 45,4467. on the Proserpine. 


With regard to the contemplated extension of the 
Lulea-Gellivara Railway, by way of Luossavaara and 
Kirnnavaara mining districts through Norway to the 
North Atlantic, the military authorities in Sweden, in 
their report, demand the erection of adequate fortifica- 
tions in North Sweden, that the rolling stock can be used 
for the transport of guns, soldiers, material for the build- 
ing of bridges, &c., and that such arrangements are in- 
troduced at the railway bridges, that these can be speedily 
demolished. 


The trade returns for the past month are satisfactory 
as regards the imports, but are not so as far as the exports 
are concerned. s in January, due allowance must be 
made for last month, being one working day less than in 
February, 1896. The imports are valued at 37,245, 164/., 
an increase of 1,768,428/., equal to 4.9 per cent., and the 
exports of British and Irish produce at 17,864,682/., a de- 
crease of 1,839,413/., equal to 9.3 per cent. The exports 
of foreign and colonial merchandise are less by 393,455/., 
being 5,224, 1387. 

The New South Wales Government statist estimates 
that the ulation of the seven Australasian colonies 
at the end of 1896 was 4,323,171, showing an increase of 
513,366 over the census of 1891. There is an increase for 
New South Wales of 144 per cent., for Victoria of 3 per 
cent., for Queensland of 20 per cent., for South Aus- 
tralia of 12 per cent., for Western Australia of 177 per 
cent., for Tasmania of 13 per cent., and for New Zealand 
of 14 per cent. During 1896 the population of New South 
Wales increased by 19,770. That of Victoria decreased 
by 6863. The Victoria statist reports that the population 
of Melbourne has decreased by 42,486 since the census of 
1891. 


The United States Government have adopted a fairl 
high carbon steel for propeller shafts, the tensile sttmathe 
of the material used being 36 tons per square inch. There 
is no question that if the steel is not likely to be distorted 
beyond its elastic limit, high carbon steels are less liable 
to fracture than the softer metals so commonly used. The 
latter have extraordinary powers of standing mechanical 
abuse, and can be bent and flanged cold in a way abso- 
lutely im ible with the harder material, but the latter 
has the advantage when the metal is not called upon to 
stand ill-treatment of this character. Steam hammer 
piston-rods made of 1 carbon steel have a life sevéral 
times as long as that of similar mild steel rods, and aré 
consequently much cheaper. 


Some experiments with a compressed air motor were 
made some time ago on the Pennsylvania Railroad, and 
are descril in a recent issue of the Journal of the 
Franklin Institute. The motor used air stored in reser- 
voirs at a pressure of 1900 lb. per square inch. This air 
before passing to the motor was heated to a temperature 
of 291 deg. Fahr., and under these conditions 2214 cubic 
feet, measured at atmospheric pressure, were uired 
per mile. Increasing the temperature of the reheater 
to 302 deg., the amount of air required was reduced to 
2084 cubic feet per mile on the average, with a maximum of 
377 cubic feet as the water in the reheater got colder. 
Abolishing the reheating, no less than 661 cubic feet of 
air were required for the same work. The motor in 
question was found capable of running 16 miles without 
recharging. 

The Swedish Government has granted the necessary 
concessions to the following four companies formed for 
the purpose of utilising for industrial purposes a number 
of important waterfalls in the north of Sweden. The 
companies in question are the Angerman River’s Water 
Power Company, with a minimum capital of 2,000,000 kr. 
(110,0007.)and maximum capital of 6,000,000kr. (330, 0002.) ; 








the Indalen Water Power Company, with a minimum 





capital of 500,000 kr. (28,000/7.) and maximum capital of 
1,500,000 kr.; the Jiimtland Water Power Company, with 
minimum and maximum capitalsof, respectively, 400, 000 kr. 
and 1,200,000 kr.; the Sédra Medelpad ater Power 
Company, with minimum and maximum capitals of, re- 
spectively, 600,000 kr. and 1,800,000 kr. The companies 
will not commence operations until the minimum capitals 
are fully paid up. 


The decision of the Admiralty to reduce by 108,000/. 
the cost of the personnel in the dockyards during the 
ensuing financial year will be more severely felt at Ports- 
mouth than at any of the other yards, as that establish- 
ment will have to bear the brunt of nearly half the reduc- 
tion. During the year the Canopus is to be advanced, 
and the Cesar and Gladiator completed, but beyond 
laying down a battleship after the launch of the Canopus 
no new work has been allotted to the dockyard. The 
Hannibal, however, will be sent from Pembroke to Ports- 
mouth to be completed, and the Diadem from Glasgow to 
be advanced. The work of refitting ships at present in 
commission or recently paid off will, however, be some- 
what extensive. The Bellona, Seagull, Mercury, and 
Crescent are all to have their defects taken in hand and 
completed ; and the Barham, Marathon, Fearless, Por- 
poise, and Orlando are to be advanced. From this pro- 
gramme it would appear that the Admiralty are deter- 
mined not to utilise the docks for building purposes, 
though Portsmouth, the largest of the dockyards, has only 
2 ip upon which a first-class cruiser or battleship can 

uilt. 








BeEte1aAn Coat Imports.—-The imports of coal into Bel- 
gium in January amounted to 136,292 tons, as compared 
with 136,480 tons in January, 1896. In these totals Eng- 
= figured for 30,374 tons and 20,643 tons respec- 
tively. 





Prersonat.—Mr. W. F. Pettigrew, late works manager 
of the locomotive department of the London and South- 
Western Railway Company, and previously in the loco- 
motive and carriage and wagon department of the Great 
Eastern Railway, has been appointed to the ition of 
locomotive and carriage and wagon pattie Parent! vem of the 
Furness Railway, in succession to Mr. R. Mason, locomo- 
tive superintendent, and Mr. T. Sutton, carriage and 
wagon superintendent, who retire from the service of 
this company on June 30 next.—Mr. G. B. Oughterson, 
who for the past 19 years has acted as general manager to 
Mr. P. Brotherhood, of Lambeth, has established himself 
in ——— practice and has taken temporary offices 
at 17, Victoria-street, Westminster. On leaving Mr. 
Brotherhood’s works, Mr. Oughterson was last month 
presented with a handsome silver salver, bearing a suit- 
able inscription, which had been subscribed for by the 
staff and employés with whom he had been so long as- 
sociated.—Messrs. Barry and Higham, 15, Great George- 
street, Westminster, S.W., have been appointed sole 
agents for the United Kingdom for the Carroll boiler 
water purifier.—The Admiralty have conveyed to Mr. F. 
B. Ollis, constructor at Portsmouth Dockyard, their ap- 
preciation of the value of his services in connection with 
the introduction and development of a system of steering 
gear which has been successfully pact in the Navy. 





LANCASHIRE, DERBYSHIRE AND East Coast Rarntway. 
—Monday last, the 8th inst., witnessed the opening 
throughout for passenger traffic from Lincoln to Chester- 
field of the Lincoln and Chesterfield section of the Lan- 
cashire, Derbyshire, and East Coast Railway. This 
Lincoln and Chesterfield section is virtually the whole of 
the undertaking, as the Warrington section has been 
abandoned, while the eastern section to Sutton has been 
transferred to another company. The difficulties attend- 
ing the construction of the Lincoln and Chesterfield 
section of the Lancashire, Derbyshire, and East Coast 
have been very great, and the works have been very 
costly. All constructive obstacles have, however, been 
overcome, and the period has now arrived when the pro- 
moters may expect to derive some return upon the capital 
which they have expended. The section has been for 
some time in operation for goods and mineral traffic, 
and it has poured a very good contingent of busi- 
ness upon the Great Eastern. The large increases 
which have been observable for the last few weeks 
in Great Eastern revenue are ind due, to some 
extent, to this source of income. The Great Eastern 
has a considerable investment in the Lancashire, Derby- 
shire, and East Coast, but is not working the traffic, the 
company having provided its own staff and its own roll- 
ing stock.’ With the help of the Lancashire, Derbyshire, 
and East Coast, the Great Eastern expects also to obtain 
access shortly to Sheffield, and in every way the new line 

romises to S productive of solid benefits to the Great 
tern system. A special train nee on Monday a 
large party of gentlemen, including the directors and 
officials of the new line, from Chesterfield to Edwinstowe, 
and afforded an opportunity to a number of invited guests 
to inspect the works and become uainted with the 
district. The station at Westbarrs, Chesterfield, is con- 
venient and central, and already houses are springing up 
round it. Engine works covering a large area have been 
commenced on one side, and "ages sheds have been erected 
upon an extensive scale. The contractors for the section 
opened on Monday were Messrs. Pearson and Son. The 
works include several large viadutts.. The chief of these 
is at Chesterfield. It crosses the Derby and Hasland 
roads, the Midland Railway, and the Rother, the largest 
span being 115 ft., over the Midland line. The Man- 
aaiten Sheffield, and Lincolnshire Railway is crossed in 


three'spans of 50 ft. each. A tunnel two miles long has 





been pierced at Bolsover. 
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ENGINES OF THE NIGER STERN-WHEEL STEAMERS “EMPIRE” AND “LIBERTY.” 
CONSTRUCTED BY MESSRS. EASTON, ANDERSON, AND GOOLDEN, LIMITED, ERITH, KENT. 
(For Description, see Page 340.) 
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said both of the Admiralty Office and of Dockyard 
management ; in fact, in the Dockyards especially 
a new era has arisen during the last 10 years. 
Were any past and gone officials of a period anterior 
to ’85 to come back, they would find it hard to 
believe to-day that they were in a Royal Dockyard. 
This is largely due to the succession of particularly 
able and broad-minded Admiral Superintendents ; 
and as it seems inevitable we must have Admiral 
Superintendents, it is to be hoped the supply will 
continue. At any rate a new spirit has been intro- 
duced, and old evil traditions have been largely 
broken down. Sir Charles Dilke did well to remind 
us that wars are won by administration in time of 
peace. It is, of course, a truism when one comes 
to think of it ; but it is just one of those inevitable 
facts which no one can deny, and hardly any one 
remembers ; and that in spite of ’71. 

Sir Charles Dilke confined himself to the dis- 
cussion of relative strength in battleships, so far 
as the ship problem was concerned, for the possi- 
bility of using destroyers in place of cruisers for 
some duties appeared to him to complicate the 
question of the further need for swifter and less 


o'clock. The Right Hon. Lord Rayleigh, M.A., D.C.L., 


ture III). 
TuE INSTITUTION OF JUNIOR ENGINEERS.—Tuesday, March 16, a‘ 
8 p.m., at the Westminster Palace Hotel. 


F, A. Nixon. 
Society or ArtTs.—Monday, March 15, at 4.30 
— 4 * Alloys,” by Professor W. Chandler Ro 
C.B., F.R.S.. 


.m. Canto: 


chemical compounds. Tuesday, March 16, at 8 p.m. 
and Colonial Section: ‘‘ The 


preside. 
meeting. ‘‘ Music in England at the 
J. Spencer Curwen. 


Sir William Cleaver Francis Robinson 
G.C.M.G., will preside. 





ENGINEERING. 


FRIDAY, MARCH 12, 1897. 











THE NAVY IN PARLIAMENT. 

Friday last, although it did nothing towards the 
voting of the Estimates, was instructive, and espe- 
cially interesting just now, when the nations of 
Europe feel very much as if they were sitting on 
the roof of a big powder mill with a mischievous 
boy and a box of matches inside. It had been 
known for some time that Sir Charles Dilke in- 
tended to raise the question of the naval policy of 
the Government, or rather the naval policy of the 
Admiralty, for the criticisms of the member for the 
Forest of Dean were not likely to be of a partisan 
character. This proved to be the case, for the right 
hon. baronet did not even move an amendment, 
but simply ‘‘ rose to call attention ;” which he did 
at considerable length. The first part of his speech 
was occupied by the inevitable comparison of the 
British Navy with the fleets of the two next 
Powers. It is a discussion without an end; a 
question which will never be decided, unless 
the British Navy sinks the fleets of the two 
next Powers, or the fleets of the two next Powers 
sink the British Navy. Nevertheless, Sir Charles 
Dilke did good service in raising the question, and 
we propose to follow his example ; for though the 
problem cannot be decided by argument, it is pos- 
sible for those who have given the subject long and 
careful study to arrive at some proximate conclusion 
as to what the doctrine of chances would bring 
forth, and to ascertain if we are falling absolutely 
in arrear. That we must be in arrear of what is 


2| demanded by our peculiar geographical position, 


our extensive maritime commerce, our possessions 
abroad, and, above all, our dependence on over- 
sea supply for our daily bread, seems to be an 
accepted principle; and, indeed, to raise the 
strength of the Navy to the actual needs of the 
country would involve the outlay of a sum so vast 
as to bring the ratio of the military burden of this 
Empire to its wealth almost to an equality with 
that of some Continental Powers. 

Sir Charles Dilke is one of the foremost of those 
persons, above referred to, who have given long 
and careful study to the naval question, and we can- 
not do better than examine some of the statements 
he puts forward. It is pleasant to notice in the 


first place that he considers there is constant im- 
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provement in administration. 


This may be truly 


LL.D., 
F.R.S., M.R.I., on ‘‘ Electricity and Electrical Vibrations” (Lec- 


Lecture IV. of special 
course on “ Dynamo Design, Construction, and Working,” by Mr. 


rts-Austen, 
Four Lectures. Lecture I.—Alloys which are solu- 
tions of the constituent metals, and those which contain certain 
Foreign 
Progress of the British Colonies of 
Australasia during the Sixty Years of Her Majesty’s Reign,” 
by Mr. James Bonwick. Sir Frederick Young, K.C.M.G., will 
Wednesday, March 17, at8 p.m. Fourteenth ordinary 
ueen’s Accession,” by Mr. 


Tux Navy debate in the House of Commons of 


powerful vessels. In 1893 he had joined the Con- 
servative party in complaining of the shipbuilding 
programme of the then Liberal Administration. In 
that year a return was issued by the Admiralty 
giving a list of battleships built and building. A 
similar list was issued last August, and it was on 
these two documents that Sir Charles Dilke based 
his comparison. During the three years which 
elapsed between the two dates, seven first-class 
battleships were built for this country, whilst the 
French and Russians together constructed five tirst- 
class and six second-class battleships during the 
same period. The present Government are, there- 
| fore, in this difficult position; that if affairs were 
unsatisfactory in 1893, as they said then when they 
were in opposition, how much worse must things 
be now when they are in power? It was difficult 
for Mr. Goschen to answer this reasoning, and as 
a matter of fact he did not answer it, he avoided it. 
However, we have no wish to help make naval 
policy a party question ; although it would appear 
that the late Opposition endeavoured to do so when 
they attacked the then Government for not taking 
steps which they themselves have failed to take, 
although having opportunity to do so. 

Mr. Goschen, speaking on the general topic, was 
able to say that ‘‘within a comparatively short 
space of years we have increased our naval power 
by 50 per cent.” If he had taken the item of ships’ 
construction alone his statement would have been 
more than true, as the following figures show. In 
1891-2 we reached the highest limit of expenditure 
on new ships which had been attained up to that 
period, the sum being about 5} millions ; last esti- 
mates the corresponding amount was over three 
millions more. In the year about to commence the 
sum will fall about two millions, the actual amount 
being 6,641,0431. ; in spite of which we are to spend 
more money on new ships during the coming year 
than ever we have spent before, if we except the 
present year, during which, as explained last: week, 
the circumstances have been altogether exceptional. 
Further, the total is over three times that reached 
up to 1883, with one small exception, taking normal 
estimates. There is a diagram in Brassey’s Annual 
which gives the expenditure on new construction 
during the past 25 years. The record is a very in- 
teresting one, and shows plainly what a period of 
national danger we have gone through in times past. 
In 1872-3 our expenditure on new construction was 
considerably under a million, in fact, only a little 
above 800,000/. That is the lowest depth, a point on 
the curve never since descended to. There was a 
gradual improvement until 1876-7, by which time 
the figure was a little over two millions. Then 
came a panic and a vote of credit for buying 
up all the rejected cripples that could be 
purchased, but even at the famine prices the 
Admiralty was willing to pay for anything that 
could be supposed to be useful in war, only use 
could be found for a million and a half, which was 
obtained as a vote of credit. This brought the 
total expenditure for 1877-8 to nearly three mil- 
lions. en we dropped back, being always below 
the two millions until 1884-5, when the memorable 
Pall Mall Gazette articles forced the hand. of the 
Government, and sent the outlay on new ships up 
to 3% millions in 1885-6. After that we had more 
reaction, and a drop during the next three years of 
rather over a million; but the country had been 
too thoroughly awakened to the danger of its posi- 
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tion to permit parliamentarians to endanger the 
safety of the nation for the sake of party ends, so 
that public pressure was again brought to bear. 
Though the regular estimates continued to decrease, 
the Naval Defence Act sent the total amount up to 
the figure stated for 1891-2, namely, 5? millions. 
After that there was a rapid decline for two years, 
until 3} millions was reached, and since then the 
curve has soared away to close on the eight millions 
of last year. 

It is interesting to compare our figures for new 
construction with those of France. No sooner had 
the latter country commenced to recover from the 
crushing blow of 1871 than she began to improve 
her Navy, and has gone on increasing the expendi- 
ture ever since. In 1875 she spent a little over a 
million against our 1,613,218/. Three years later, 
just after the first Russian scare—the salutary 
lesson of which seems to have been soon forgotten 
by us—we find the French figures practically equal 
to our own, and this equality was almost maintained 
for four years. In 1883 the French figures were a 
million and a half, ours 400,000. more; and 
from that time forward we forged ahead until 
in 1889 we were 3} millions against a million and 
three-quarters of France. Since then the French 
figures have gone on increasing, but our estimates 
have grown at a quicker pace, so that last year they 
were more than double those of our neighbour, 
namely, as 7,765,6461. to 3,106,060/. During the 
coming year the preponderance of English figures 
over those of France will be lessened not only by 
the reduction in our own estimates, but probably 
by a large increase in those of our neighbours across 
the Channel. 

In the meantime, that is, since the debate of 
Friday last, another naval rival has appeared on 
the scene. Germany, which last year had a ship- 
building programme of less than a million, suddenly 
announces her intention of largely augmenting her 
fleet, so that she may aspire to the position of an 
important ally for the other great maritime Powers, 
‘* if,” as a German paper says ‘‘ England should 
assume an attitude of selfish predominance in 
reckless disregard of all interests except her own.” 
It is proposed by the German naval authorities 
that for the three financial years, 1898-1901, new 
construction shall be undertaken which would 
involve an expenditure of over nine million pounds 
(182,883,000 marks); that is exclusive of the de- 
mands of the financial year 1897-8 and the remainder 
votes taken over from previous years. Adding the 
latter items, the total reached is equal to close 
upon 16$ millions sterling(328,371,000 marks). This 
addition to the German fleet is not, we are officially 
told, needed for the protection of the coast line, but 
in order to enable Germany ‘‘to assume a position 
of power in the world.” It remains to be seen how 
far the Reichstag will agree with these proposals, 
but at any rate the suggestion shows the policy 
that the governing powers have in view. 

The Russian vote for construction has shown a 
steady increase during the 10 years 1885-94. In 
the former year it amounted to a million and a 
quarter sterling ; in the latter it was 2} millions. 
Since then there has been a decline, so that last 
year it was just over two millions. 

In making comparisons on a money basis, it 
must be remembered that we can build warships 
more cheaply than other Powers. On the other 
hand, our ships must be able to strike further 
afield, and therefore require to be larger than those 
of our neighbours, for we must devote more dis- 
placement to qualities not so exclusively of a fight- 
ing nature, such as coal, stores, &c. 

The estimates for the financial year just about to 
commence are, by common consent, to be marked by 
attention to personnel rather than matériel. That, 
as we have already said, is a necessary thing in the 
state that naval affairs have got into. There has 
been some discussion in Parliament and elsewhere, 
whether ships or men should receive most atten- 
tion. It seems to us that the proper course in this 
respect is a very plain one; we should determine 
the number of ships we need in view of the opera- 
tions of other Powers, and having commenced 
those ships should take precautions to man them. 
That involves expenditure, which, from the parlia- 
mentarian’s point of view, is largely non-effective, 
because the popular estimate of naval efficiency has 
hitherto been governed by the number of ships 
built or laid down, which factor has therefore been 
a measure of the election value of the Naval Esti- 
mates. Mr. Goschen has been shrewd enough to 


see that the public is becoming better educated in 





this matter, and has trimmed his sails accordingly. 
But though he has increased numbers from the 
93,750 of last year to 100,050, he has not satisfied 
Sir Charles Dilke. France, the latter says, has 
an enormous relative superiority over us in lieu- 
tenants, and she has an unlimited supply of trained 
men as against our limited supply. Further, 
‘we are especially short in trained engineers 
and stokers, and they are the very men it is most 
difficult to train.” In reference to this matter the 
right hon. baronet adds a grim fact, which is far 
from pleasant to contemplate : ‘‘ The recent appro- 
priation accounts included a largely increased ex- 
penditure for prison cells at the naval dépéts, which, 
it appeared, were required for locking up mutinous 
stokers. The Admiralty had been obliged to crowd 
the Navy with untrained stokers, and this was the 
consequence.” 

It has been continually said, and Sir Charles 
Dilke repeats the accusation, that we rely on re- 
serves of men who have had little training or dis- 
cipline ; and this year it is proposed to take fisher- 
men and put them through the six months’ training 
to qualify for a higher class, where they would have 
a six months’ further training to qualify for a pen- 
sion. This does not meet with the approval of Sir 
Charles Dilke, who considers that ‘‘ the real reserve 
that lay behind the fleet was to be found in the 
merchant navy.” He quoted figures relating 
to the French reserve, but it should be re- 
membered that the French Navy largely depends 
on fishermen for service afloat. It is difficult 
to draw a hard and fast line as to the 
relative value for war purposes of men who have 
been trained on board merchant steamers and 
fishermen. Of course both classes would be com- 
paratively useless for the ordinary routine and drill 
of a war vessel, but in any case a reserve can never 
be equal to the regular personnel of the Navy. What 
would be required from a reserve would be to fill 
vacancies. In case of war we and our opponents 
would lose a large part of the regular Navy, both 
in regard to men and matériel, and it then would be 
a question which side had the better ‘‘ second best.” 
In past times, when skill in seamanship was of more 
importance than at present, many of our naval 
battles were carried out largely by the landsmen. 
The first necessity for a sailor is that he shall have 
sea-legs. In this respect the ordinary mercantile 
sailor, accustomed to the deck of a steamship, would 
have an advantage over the fisherman, but the 
latter would be more useful and trustworthy in 
situations involving long exposure and hardship, to 
which the fisherman is inured from his youth. 
As a matter of fact it has been found that the 
fisherman is excellent raw material for the fighting 
sailor ; but doubtless in times of peace he finds the 
discipline of a warship extremely irksome. There 
is nothing the French fisherman hates more than 
his enforced term of service in the navy, and the 
British fisherman is made of very much the same 
stuff. 

We do not propose following Sir Charles Dilke 
in detail in the figures he quotes as to the respec- 
tive positions of England and France in regard to 
personnel. So far as we can see, his figures do not 
agree with those officially put forward, and he does 
not give his authority for differences. Probably, 
however, he is correct in surmising ‘‘that all the 
lieutenants and all the stokers available are used 
when the manceuvres take place,” and he further 
states that there does not appear to be a supply 
adequate for the ships that were not engaged in the 
manoeuvres. Mr. Goschen in reply to this criticism 
said that it was a fallacy to suppose that in case of 
war we should mobilise every good ship. ‘‘ That 
would be saying,” said the First Lord, ‘‘ that we 
should have no reserve ships.” The argument cuts 
both ways. If we want a reserve of ships, we want a 
reserve of competent crews to man them, so that it 
is useless for the Lords of the Admiralty to say, 
‘* You need not count in these reserve ships as re- 
quiring men, because they will not be mobilised 
until the other ships are disabled.” 

That seems to be an entirely peace argument— 
one not applicable to a time of war ; because in 
peace the ships would be only laid by, or put out of 
commission, and the crews would be at once available 
elsewhere. The point brings us, of course, to the 
question of the probable relative wastage of ships and 
men in warfare. We may conclude that if a ship 
were sunk in action, as a rule very few men would 
be saved, but in case of the ship coming through 
without being actually disabled for further service, 





seriously wounded. When one remembers quick- 
firing and machine guns, and the large part 
of all our warships which have either thin 
armour or none at all, there can be no question 
about this. Again, a ship badly mauled may be pre- 
pared for sea again, under pressure, in a week or so ; 
doubtless not brought up to her original spick and 
span peace condition, but sufficiently renovated to 
take a hand in the fighting going on. A man with 
a broken limb or a serious flesh wound will require 
a month or more to put him right. These considera- 
tions are all questions of degree, and no doubt have 
been well thought out at the Admiralty, but we 
are never sure that we get in the House of Commons 
a true reflection of naval opinion, as opposed to 
Admiralty opinion. The latter is too largely mixed 
with clerkly and political views to be always 
trustworthy. 

The debate of last Friday was divided into two 
parts, the second being raised on a motion of Sir 
John Colomb’s in virtue of which the naval 
bases abroad were to be garrisoned by marine 
artillery and infantry. It is a question which 
need not be discussed at length here, although it 
took up a good deal of time in the House. Toa 
number of naval authorities the proposal, we believe, 
will seem in accordance with the dictates of common 
sense, and we should have thought that the 
officers of the Marine forces would have been 
glad of an opportunity of carrying out work which 
would place them in positions of authority not 
directly subordinate to another branch of the 
nayal service. Mr. Goschen, however, claims that 
‘‘as First Lord of the Admiralty he represents 
the Marines quite as much as the naval officer,” 
and he is entirely against the proposed change. 
The result of the motion was that it was rejected 
by 110 votes to 30, and therefore Marines will not 
garrison naval dépdéts, at any rate for a year to 
come. 


CHINESE FINANCE. 

THE expectations of commercial and industrial 
development in China, which recent events have 
produced, have led those interested to study the 
general conditions of the country, so that they may 
be able to form some idea of the extent to which 
those expectations are likely to be realised. 
Among those conditions none are more important 
than those bearing on the revenue and expenditure 
of the empire, and Mr. Consul Jamieson, of 
Shanghai, has performed a useful service in pre- 
paring a report on the subject helping to throw 
light on many points which are obscure, even 
to those who have been studying them for years. 
We must of: course refer to the original document, 
which has been published asa Parliamentary paper, 
for details, but we have no doubt many of our 
readers will find a short sketch of the main points 
both interesting and useful, and to these we will 
at present confine our attention. 

Mr. Jamieson explains that the object of his 
paper is to give a short account of the revenue and 
expenditure of the Chinese Empire, as based on 
figures and reports for the three years before the 
Japanese war, as China having recently come into 
the European market as a borrower of considerable 
sums, an inquiry into the extent and elasticity of 
her resources will not be without interest. The 
task which he undertook was one of great difficulty, 
and it is no small evidence of his industry and 
ability that in his report he has been able to evolve 
a certain amount of order out of such a chaos. The 
Central Government publishes no statistics or re- 
turns of any sort (those of the Maritime Customs, 
of course, excepted), and budgets are unknown. The 
finances of the central and provincial governments 
are inextricably interwoven, and they are equally 
complicated. The investigator into the subject has 
to wade his way through the provincial financial 
accounts which are published in the Government 
organ known as the Pekin Gazette, and it is only by 
extending one’s quest over a sufficiently wide area 
that it is possible to obtain a fairly accurate picture 
of the extent of the resources of each province, 
and of the manner in which its revenues are dis- 
posed of. 

The difticulty of the problem is increased by the 
fact that for purposes of revenue, as indeed for 
other purposes, China must be regarded as an 
agglomeration of so many quasi - independent 
provincial governments. Excepting the revenue 
derived from the Foreign Maritime Customs, and 


a large number of her crew might yet be killed or|a few of the old native custom-houses, no part of 
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the national income is collected directly by the 
agents of the Imperial Government. All the col- 
lectors of the revenue, with the exceptions noted, 
are the agents of the provincial governors, and 
responsible in the first instance to them. All the 
money collected is first paid into the provincial 
treasury, or one of the provincial treasuries, for 
there are several of them in each province, and 
thereafter is remitted, according to the apportion- 
ment of the year, partly to Pekin, partly for local 
government needs, and partly, if there is any 
surplus, in aids to the other less wealthy pro- 
vinces. The ruling spirit in the matter is in 
theory the Board of Revenue at Pekin. This 
Board, which is charged with the general super- 
vision of the finance matters all over the empire, 
makes up before the end of each year a general 
estimate of the funds that will be required for 
Imperial purposes during the ensuing year, and 
apportions the amount among the various trea- 
suries and collectorates throughout the empire. 
In ordinary times these demands do not, of 
course, materially vary from year to year, and 
long practice has created in this way a sort of equi- 
librium between Imperial and provincial expendi- 
ture. The remittances to the capital are, as a rule, 
forwarded with reasonable punctuality, and though 
there are numerous complaints that this or that 
source of revenue is no longer adequate to the de- 
mands upon it, yet a shift is made to borrow from 
some other fund which luckily is found to have a 
surplus, and somehow or other the supply is 
usually forthcoming. Although, however, the 
system works well enough in times of peace and 
plenty, it is manifest that it is bound to break down 
in times of stress, and then special demands are 
made on the provinces which can best afford them. 
When demands from Pekin become more impera- 
tive, the local authorities have to increase their 
exactions, which almost invariably take the form of 
an extra duty on salt or merchandise. 

As things now stand, the revenue, which is par- 
ticularly under the control of the Pekin Govern- 
ment, consists of the following items: (1) Rice 
tribute, partly in kind and partly commuted ; (2) 
Pekin quota of taxes, paid in silver ; (3) Pekin 
extras and sums apportioned to the Imperial 
household ; (4) Revenue of Foreign Maritime 
Customs. The first of these items affords many 
opportunities for squeezing, both on the part of the 
local officials and the transport department ; and if 
we are to credit current reports, they are fully 
taken advantage of. Mr. Jamieson estimates the 
amount received in Pekin from this source per year 
at 5,040,000 taels, which, however, he is careful to 
explain, is much less than what the provinces pay, 
the difference being due to the excessive charges in 
connection with the transport. The second item is 
supplied from the land tax, which in China, 
as in other Eastern countries, has long been re- 
garded as the principal source of revenue, and 
it is estimated at the round sum of 7,000,000 taels. 
By one of the fundamental laws of the empire this 
tax must never be increased, so that it leaves but 
little margin for extraordinary expenses. It is, 
however, increased by means of ‘‘ subscriptions ” 
or ‘‘ extras ” levied on the richer landowners, which 
are made to appear as if they were voluntary gifts. 
The third item in the revenue appears to be made 
up of a large number of special taxes, all of which 
place much power of peculation in the hands of 
the officials. The annual amount derived from 
them is estimated at 7,438,000 taels. The fourth 
item, namely, that derived from the Imperial Mari- 
time Customs revenue, is the one which is best known 
to foreigners, and is usually considered as accruing 
directly to the Pekin Government, but as a matter 
of fact, the.collectors or receivers of the duties are 
not special agents of the central Government, but 
are ordinary provincial officials who combine with 
their other duties that of superintendent of cus- 
toms. The foreign commissioners of customs do 
not themselves receive the duties ; their functions 
are limited to seeing that the duties have been 
paid (usually into a native bank appointed for the 
purpose), and a receipt is issued before the vessel 
1s cleared, but their returns are, of course, an 
efficient check on the accounts of the native re- 
ceivers. Taking the year 1893 as a fair aver- 
age year, the total collection of the Imperial 
Maritime Customs was 21,989,300 taels, and it 
will no doubt interest our readers to note how it 
was spent. The expenses of collection by the foreign 
staff amounted to 1,650,000 taels, or 73 per cent. on 
the whole, those of the Chinese superintendents 


548,000 taels, or 24 per cent. on the whole. Then 
there was spent on the maintenance of lights, 
280,068 taels ; on the Pekin College, 120,329 taels ; 
on the Board of Revenue, 5,866,000 taels; on 
foreign legations, 1,319,000 taels ; on the Admiralty 
Department, 5,362,000 taels ; there was transmitted 
to Pekin for fixed subsidies, 2,000,000 taels ; and 
to local authorities for expenses of transit dues, 
1,200,000 taels. The balance of 3,643,203 taels was 
spent on coast and naval defence and in paying the 
interest on foreign loans. 

Mr. Jamieson gives a good deal of information 
about the details of the revenue and expenditure of 
China generally, including all the provinces and 
dependencies, but for these we must refer to the 
report itself. We may note, however, that he 
estimates the land tax to give an average yield 
of 25,088,000 taels per annum, the grain tax 
at 6,562,000 taels, the difference between this 
amount and that actually received by the Pekin 
Government being due in great part to sheer 
waste, the salt tax at 13,659,000 taels, the likin at 
12,952,000. Adding to these the amount received 
from the maritime customs, the native customs, the 
duty and likin on native opium, and the: revenue 
from miscellaneous sources, he arrives at a total 
revenue of China of 88,979,000 taels, or about 
14,829,000/. Speaking of likin on merchandise, 
which is the tax best known to foreigners, or at all 
events most talked about, Mr. Jamieson remarks 
that it used to be regarded as being only another of 
the many ‘‘ squeezes ” imposed by mandarins and 
their underlings at their own pleasure. This, how- 
ever, is to misdescribe it. It is just as legal as any 
other form of taxation, being imposed by Imperial 
Decree, which is the highest form of legislation 
known to China. Its expediency is quite another 
matter ; in form and incidence it is as objectionable 
as it is possible for a tax to be. It was first insti- 
tuted in the year 1853, but it was not till 1860-61, 
when the measures put forth to suppress the 
rebellion necessitated a large expenditure, that 
it was made universal. The falling - off of 
the land tax, owing to the devastated state 
of the country, made it imperative to find 
money in some form, and probably at the time it 
was the only possible means. But it was always 
admitted by the authorities to be abnormal and 
objectionable, and promises were again and again 
made that when peace should have been restored, 
and the finances of the country had again recovered 
their pristine condition, the likin should be 
abolished. That event, however, has never 
arrived. On the contrary, the demand for money 
has become more and more urgent, and each suc- 
ceeding year sees the likin net cast wider and 
wider. From the description which Mr. Jamieson 
gives of the method of collection, it affords a very 
convenient instrument for ‘‘ squeezing” to the local 
officials. 

It is not necessary that we should say much 
of the expenditure of the Chinese revenue, as 
that does not possess much general interest. 
Before the war with Japan, the Board of Ad- 
miralty drew large sums from the national ex- 
chequer, and was controlled principally by the 
Viceroy “of Chihli in his capacity of superin- 
tendent of northern trade, but since the annihila- 
tion of the northern fleet by the Japanese it has 
been in abeyance. Mr. Jamieson thinks that the 
total expenditure of this department can hardly be 
put at less than 5,000,000 taels, a sum which is for 
the time being saved to the Chinese Government. 
When the Chinese Government decided on continu- 
ing and extending for public purposes the short line 
of railway constructed between the Kaiping collieries 
and Tientsin, a requisition was made, firstly, on 
the four northern provinces, and, latterly, on 16 
of the 18 provinces, to forward a sum of 50,000 
taels each per annum aga railway fund. This 
would amount to 800,000 taels (133,333/.) per 
annum if each province responded. So far as the 
printed reports show, 10 at least of the provinces 
responded and continue to respond. e money 
is remitted to the superintendent of trade at 
Tientsin, and presumably it is the fund from which 
the line between Tientsin and the capital is being 
built, as well as the projected extension into 
Manchuria. If properly devoted to railway con- 
struction, it ought to allow of work being 
pushed on at the rate of about 30 to 40 miles 
a year. The larger railway extensions which are 
now being proposed have no connection with this 
special fund, and attempts are being made to 





finance them by special loans and concessions, about 


which, however, it is not yet possible to say much 
that is very definite. A considerable sum is spent 
by the customs administration for the construction 
and maintenance of lighthouses, beacons, and 
revenue cruisers, while the maintenance of river 
embankments, sea-walls, and public works of 
various kinds involve an expenditure of 1,500,000 
taels per annum. A survey of the revenue and 
expenditure of the Chinese Empire shows that its 
vast resources are only drawn upon to a very small 
degree, and that their development opens up great 
possibilities for its immense population. 








MECHANICAL REFRIGERATION. 

In opening his penultimate lecture on the above 
subject at the rooms of the Society of Arts on 
Thursday, February 25, Professor Ewing remarked 
that in his last lecture he had pointed out that the 
ordinary compression refrigerating machines differed 
from the ideal type using the Carnot cycle in the 
absence of an expansion cylinder through which 
the working substance might pass on its way from 
the cooler to the refrigerator. Many proposals had 
been made for adding this cylinder to the machine, 
Windhausen having described one ef this type in 
detail. Nevertheless the plan in question had 
never been practically adopted, as the gain to be 
expected was but small in comparison with the 
additional complication required. This was in- 
creased by the fact that the relative volumes of the 
compressing and expansion cylinders depended on 
the working temperatures in the cooler and re- 
frigerator, and thus it was necessary to provide 
means for changing the relative piston speeds in the 
two cylinders. 

A certain number of reliable experiments had 
been made on the performance of compression 
machines. The principal quantities to be measured 
were the work done in the compressor, the heat 
given up in the cooler and taken up in the refrige- 
rator. Having obtained these data, it was possible 
to strike a heat balance, as the sum of the work 
done in the compressing cylinder, plus the heat 
taken up in the refrigerator, should be equal to 
that given out in the cooler. In practice it was 
always less, owing to losses of heat unaccounted 
for, and friction in the compression cylinder. Most 
of the accurate information accessible on the per- 
formance of refrigerator machines had been obtained 
at the laboratory of the Munich Polytechnic Society. 
This society had published three reports, the first of 
which, issued in 1887, gave data obtained from 
machines of different types tested at actual work. 
The second report dealt with the comparative per- 
formances of a Linde ammonia machine, and a 
sulphurous acid machine by Pictet, which were 
tested under laboratory conditions, with every care 
taken to insure the reliability of the results ob- 
tained. The general performance of the two 
machines was illustrated by the two lower curves 
in the annexed figure. The abscisse in the diagram 
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show the temperature of the brine, whilst the ordi- 
nates a the coefficients of performance. 
As would be expected on theoretical grounds, the 
ammonia machine proved somewhat more efficient 
than the other. e upper curve represented the 
results of a trial of a Linde machine, in which 
various small improvements of detail had been 
made, described in the third report of the society. 
issued in 1893. This latter machine might be 
taken as attaining the high-water mark in mecha- 
nical refrigeration, though as it took only about 
16 horse-power to drive, its performance might 
probably be somewhat excelled by one on a larger 


scale. The coefficients of performance were as 
follows : ‘ 
Brine at .. . deg. Fahr. 40 26 11 -3 
Coefficients of performance ... 9.4 7.2 5.0 3.9 
Q, - 0.97 0.71 0.51 0.39 
2 


The third row of this Table gave the ratio of the re- 
frigeration effected to the heat supplied, and per- 
mitted of a comparison being made with machines of 





the absorption type. One of these, tested by Pro- 
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fessor Denton, gave a ratio of 0.26 when working 
between the same limits of temperature as those for 
which the above compression machine would give a 
ratio of 0.6. With an air machine of the Bell- 
Coleman type the results obtained were only about 
one-sixth those of the above ammonia compression 
machine. 

It would be interesting to compare the efficiency 
of this latter machine with that of a perfect machine 
using the same cycle and working between the 
same limits of temperature. Calculation showed that 
this latter machine would give a coefficient of per- 
formance of 10.2 where the actual machine tested 
gave one of 7.2. The efficiency was thus over 
70 per cent. of the ideal machine using the 
same cycle, whilst as compared with a machine 
using the Carnot cycle its efficiency was 68 per 
cent. As compared with similar comparisons in 
the case of steam engines, it would seem that the 
ammonia compression machines made a closer ap- 
proach to their ideal, leaving but a comparatively 
small margin for further improvement. The prin- 
cipal sources of loss in these machines arose from 
the entrance of heat from the outside, which could 
not be entirely prevented by even the most careful 
clothing of the various pipes, &c. Loss was, more- 
over, occasioned by the piston friction in the com- 
pressor cylinder, and there was also an additional 
loss arising from the heat exchanges between the 
walls of this cylinder and the working substance. 

In addition to the tests referred to above there 
were a few by other experimenters available. Pro- 
fessor Denton, for instance, had made careful tests 
of an American ammonia refrigerating machine 
working with dry compression. The results showed 
a performance intermediate between those of the 
1890 and the 1893 Linde machines. The lecturer 
had himself tested a very small ammonia machine 
of the Linde type, taking only 14 horse-power. 
The temperature of the brine in this case was 
23 deg. Fahr., and the coefficient of performance 
3.2, which was an excellent result for so small 
a machine. In this case the temperature of the 
brine was prevented from sinking below 23 deg. 
Fahr. by the use of a resistance immersed therein, 
through which an electric current was passed, the 
strength being adjusted to give the temperature 
desired. 

As regarded CQO, machines, a much smaller 
number of reliable tests were available. The 
most satisfactory were perhaps those made by 
Linde himself in 1894, who found that with 
the cooler at 72 deg. Fahr., and the refrigerator 
at 15 deg. Fahr., the efficiency was 82 per cent. 
that of the ammonia machine. When the tempe- 
rature of the cooling water was raised to 95 deg. 
Fahr., so as to exceed the critical point for CO,, 
this ratio was lowered to 50 per cent. These 
results agreed very well with what would have 
been anticipated from theoretical considerations, 
and in equal accord with these was the fact, also 
observed by Linde, that if the working substances 
were artifically cooled down to the temperature 
of the refrigerator before entering the latter, the 
performance of the machines was identical. 

In ice-making the best results obtained were 
about 15 lb. of ice per 1 lb. of coal burnt, though 
if clear ice were wanted the return would be less. 
Most of the machines made were used in breweries, 
the next largest demand being for cold stores and 
for ships engaged in the dead meat trade. This 
had now taken an enormous development, some 
5} millions of sheep being now imported annually 
from Australia, New Zealand, and the River Plate. 
In addition three-quarters of a million hundred- 
weights of frozen beef were also imported in this 
manner. There was also a chilled beef trade of 
large dimensions, it being found unnecessary to 
actually freeze beef unless it were to be conveyed 
across the tropics. On reaching this country the 
carcases were hhogt in cold stores till wanted. Of 
these stores there were now 16 in London alone, 
the largest being those at Victoria Docks, where 
cold air machines were used for keeping down the 
inside temperature. The power required was con- 
siderable, aggregating 700 indicated horse-power. 
At Nelson’s.Wharf there was another very large 
store in which a De la Vergne ammonia machine 
was used requiring only 30 to 35 indicated horse- 
power. These latter stores were built on the well 
principle, the openings being entirely from above. 

he direct system of cooling was used without the 
intervention of brine, the liquid ammonia being 
allowed to expand through a series of pipes dis- 
tributed along the ceilings of the different rooms. 





With this system there was no circulation of air, 
which was, however, not needed in a cold store, 
though essential in the rooms in which the car- 
cases were originally frozen. Where ammonia 
machines were used for this latter purpose, a circu- 
lation of air was maintained by a fan which drove 
it past a series of plates kept wet with cooled 
brine. On these plates the air deposited its mois- 
ture and other impurities, passing into the freezing 
chambers in a pure dry state. At the Nelson 
Wharf stores a process of ‘‘ defrosting” the beef 
had been adopted. If allowed to thaw in a moist 
atmosphere the appearance of the beef was spoiled, 
so that the plan had been adopted of first clearing 
the air going to the thawing chamber by passing it 
over cold pipes, on which all moisture was de- 
ited. The vapour-free air was then passed over 
ot pipes to warm it, and finally sent into the 
thawing rooms. 

The concluding lecture of the course was deli- 
vered on Thursday, the 4th inst., when Professor 
Ewing described the methods employed to attain 
extremely low temperatures. Success in this 
matter was, he stated, first attained by Pictet and 
Cailletet, who, working quite independently of 
each other, and by different methods, succeeded 
within a few days of each other, in liquefying 
several of the so-called permanent gases. Pictet 
employed the so-called ‘‘ cascade” system of refrige- 
ration, in which a comparatively easily liquefied gas, 
such as carbonic acid, is employed tocool down below 
its critical point some more difficultly condensible 
gas such as ethylene, the latter being used in turn 
to cool down oxygen or other similar gas below its 
critical point, thus rendering it possible to liquefy 
it by pressure. Cailletet proceeded in a different 
manner. Having subjected the gas to be liquefied 
to a high pressure, it was after cooling allowed to 
expand suddenly, the refrigerative effect of which 
was sufficient to condense a portion of the gas to 
the liquid form, as was shown by the production of 
fog. Recent work in this connection had been 
identified with the names of Professors Dewar, 
Olszewski, and Wroblewski. For laboratory work 
Professor Dewar had devised a very convenient 
form of apparatus with which liquid oxygen could 
be prepared in a very few minutes. It consisted 
of two sets of coils, one of which was connected to 
a supply of oxygen under a pressure of 100 to 150 
atmospheres, and the other to one of liquid car- 
bonic acid gas. The evaporation of the latter 
cooled the oxygen to a temperature of about — 79 
deg., and in this condition the latter gas passed to 
a small orifice, where it was further cooled by 
its own expansion to such a point that a_por- 
tion of it was converted into liquid. his 
liquid was collected in a suitable vessel, whilst 
the gaseous portion escaped by flowing round 
the coils conveying the oxygen to the jet, thus 
further reducing the temperature of the gas 
before its escape from the orifice. The most suit- 
able container for the liquid oxygen was a vacuum 
vessel, as invented by Professor Dewar. This con- 
sisted of a double-walled vessel of glass, the space 
between the walls being a very perfect vacuum. 
By silvering the inner wall still better results were 
obtained, the inflow of heat being reduced to about 
one-thirtieth of what it would be in an ordinary 
glass vessel of the same shape and dimensions. In 
one of these vessels oxygen could be maintained in 
the liquid form for many hours at the ordinary 
atmospheric pressure. 

Preparing some liquid oxygen at the meeting, 
Professor Ewing showed some very interesting 
a mama with it. Thus a hollow india-rubber 
ball immersed in the liquid and .thereby cooled to 
—- 180 deg. Cent. became as brittle as glass, 
breaking into fragments when flung against the 
wall. A helix of lead wire immersed in the liquid 
oxygen became as springy as steel, whilst an egg- 
shell was shown to have phosphorescent properties 
similar to those of luminous paint when exposed to 
these extreme temperatures. 

Resuming his lecture, Professor Ewing finally 
described the newer developments due to Professor 
Linde in Germany and Dr. Hampsen in this 
country, who practically simultaneously appeared 
to have arrived at similar methods of obtaining 
extremely low temperatures. The latter’s English 
patent, however, antedated that of Linde by about 
four weeks. The method consisted in effecting 
the whole cooling of the gas by its own expan- 
sion. A coil of pipe was connected to a supply, 
under high pressure, of the gas to be dealt with. 
At the end of the coil was a fine jet, from which 





the gas issued, and was cooled by its own expan- 
sion. The cooled gas was then caused to flow round 
the coil aforementioned, thus reducing the tem- 
perature of the gas before expansion, and causing a 
further cooling of it afterwards. A cumulative effect 
was thus obtained, and it was thus possible to liquefy 
oxygen without any additional means of refrigera- 
tion. 








THE WEATHER OF FEBRUARY, 1897. 

THE investigation into the characteristic features 
of the weather of every month during 1881-95, 
15 years, made by means of the data published in 
ENGINEERING, will now be completed by stating 
that, for the British Islands generally, February 
was 

Mildest in 1883, with much sunshine, large rain- 
fall on many days, resultant wind S. W. 

Coldest in 1895, with a large amount of sunshine, 
small rainfall on few days, wind E. by N. 

Wettest in 1883, as above ; 1889 had the greatest 
number of rainy days, wind N.W. 

Driest in 1891, least rain on fewest days, with 
greatest atmospherical pressure, long sunshine, 
mildness, wind 8S. W. 

Greatest Presswre in 1891, as above. 

" — Presswre in 1885, mild, rainy, wind S.W. 

y S. 

Most Swnshine in 1887, percentage of possible 
duration 34, mild, moderate rainfall, great atmo- 
spherical pressure, wind S8.W. by S.; 1891 and 
1895 had the same duration of sunshine. 

Least Sunshine in 1884, 19 per cent., mild, rainy, 
low pressure, wind S. 

The weather of February, 1897, was mild, rain 
fell on many days, but the amount exceeded the 
average only in the south-west ; it was deficient in 
the north, and about normal in the east and west 
positions. Sunshine was very scanty both in 
Ireland andin England. During the first five days 
much rain fell, some stations receiving their normal 
supply during that period. The large rainfall fol- 
lowing the thaw caused widespread floods, and 
covered extensive areas with water in England. 
The phrase, ‘‘ February fill dyke,” accurately de- 
fined these conditions. The floods did not subside 
until about the middle of the monthin the midland 
and eastern counties, especially in Leicestershire, 
Lincolnshire, and the Thames Valley. Roads were 
blocked, houses inundated, bridges broken, and 
bedded seeds disturbed. South Ireland had much 
rain about the same period. The latter part of the 
month had small showers, was often dry and dusty, 
with brisk winds, resembling March, and several 
days, as the 18th, 20th, and 27th, were unusually 
fine, with much sunshine which was effectually 
warming, and the weather altogether of a spring- 
like freshness. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British Islands, 
to which the Isle of Man is central, were as 
follow : 











! | 
| 
Mean Difference | Mean Difference 
Positions. Pressure. from Normal. | Tempe from Normal. 
| | rature 
in | in. | deg. deg. 
North 29.77 above 0.05 | 41 above 2 
South 30.13 | » 0.14 | 48 ~< 
West --| @eol | ». O07 | 47 oe 
East -s| Goa Tg DRT 41 ae 
Central ..| 29.99 | ,, O11 | 3 
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The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 








| ; 3 Difference 
Places. | Rainy Days. Amount. from Normal: 
| in. in. 
Sumburgh .. ae 21 2.14 0.97 less 
Scilly .. on ox 19 | 3.73 1.11 more 
Valentia ss i 24 | 4.51 0.38 less 
Yarmouth .. * 14 2.02 0.29 more 





The daily general directions of the winds over 
these islands give a resultant from S.S.W., or S. W. 
by S. taking their estimated force into the com- 
putation, while the mean distribution of atmo- 
spherical pressure indicates W.S.W. Pressure 
was least, 29.15 in., on the 2nd ; greatest, 30.7 in., 
on the 22nd. On the 3rd, 6th, 7th, 11th, and 15th 
pressure was so uniformly distributed that the air 
was quiet, dull, cloudy, with development of haze 
or fog in places. Reckoning by the weather nota- 
tions, clear days ranged between 1 in the south and 





eee 


Sie cca 














Ce ad 


Ss abe 


MaRrcH 12, 1897. ] 


ENGINEERING. 


35! 








4 in the north ; overcast days between 15 in the 
north and 22 in the west. Fog was reported on 8 
days in the south, 5 in the east, 4 in the central 
district, and mist on 3 or 4 other days in most dis- 
tricts. Aurora was seen in north Scotland on the 
3rd, 24th, 26th. On the 5th, 1.04 in. of rain was 
measured at Scilly, 1.05 in. at Hurstcastle. The 
mean temperature at 8 a.m., Greenwich time, for 
the entire area of these islands, at sea-level, was 
36 deg. on the Ist, and with small fluctuations 
attained 49 deg. on the 26th, falling to 41.5 dey. by 
the 28th. The highest temperature, 60 deg., was 
reported at Dublin on the 19th; the lowest, 
minus 7 deg., at Braemar onthe 4th. At 8 a.m. of 
the first four days, while the temperature at Scilly 
was 51 deg. to 49 deg., at Nairn it was as low as 
17 deg. to 4 deg.; and on the 12th, while Scilly 
had 50 deg., Nairn had only 26 deg. Sunshine at 
Aberdeen was recorded on 75 hours, normal ; at 
Parsonstown 34, at London 21, both stations had 
very deficient duration. At Greenwich the maxima 
and minima temperatures in the shade were the 
same as for exposure on the 5th, and the minima 
on the 11th and 12th; the 9th had mean tempera- 
ture 10 deg. above the normal. Although tempe- 
rature was unhealthily high, the death rate was 
low; in the metropolitan district, 19; for the 23 
principal towns of England, 20. On the 9th, the 
Angloman, with a large freight of cattle, was 
wrecked on the Skerries, near Holyhead, and 
became a total loss, chiefly owing to fog. 

During the four weeks ending the 27th, the 
duration of bright sunshine, estimated in percent- 
age of its possible amount, was for the United 
Kingdom 16, Channel Islands 21, east Scotland 22, 
north-east England 19, east England 17, central 
and south-west England 16, north Scotland, south 
England, and north Ireland 15, south Ireland 14, 
west Scotland 12. The general average for the 
successive weeks was 8, 12, 23, 22. 








NOTES. 

A New Pornt as To Emptoyers’ LiaBinity. 

A DECISION on an entirely novel question affecting 
employers’ liability has just been given in the City 
of London Court by Mr. Commissioner Kerr, and 
seems to indicate pretty clearly that, if at all pos- 
sible, the judicial mind anticipates the time when 
the contract of employment will of itself involve 
liability for accidents to workmen, for in the case in 
point it is difficult to see how the employer could 
have prevented the accident. A shipwright named 
Lakey was engaged by shipowners in the repair of a 
steamer named the Echo, and was helping to cut 
a rivet out of the forepeak of the vessel with 
hammer and chisel. A piece of metal flew, either 
from the rivet or chisel, and struck his eye, de- 
stroying the sight of it, and at the same time 
incapacitating him for work for months. For this 
he has been awarded 3001. as compensation. The 
employers contended that it was a chip of the 
rivet, while Lakey held that it was off the chisel. 
The point surely might have been verified at the 
time, but after all it does not seem of more than 
passing importance. If the head of the chisel was 
cracked at the edges, Lakey should not have chosen 
it ; and if it was the point which gave way, no pre- 
caution could have obviated the failure. Such frac- 
tures must occasionally happen, even if the steel 
be of the best quality, and the hardening be effected 
with skill. Indeed, it depends almost as much 
on the user as on the smith whether a chisel shall 
stand or not. This is but one of many legal combats 
over the question as to where liability ends, and the 
general leaning of the judicial mind appears, as we 
have indicated, to be with the worker. It seems, 
therefore, idle to delay the amendment of the 
Act to make employers responsible for all acci- 
dents. It would certainly reduce the legal expenses 
and the worry of attendance at the law courts. The 
well-established practice of insurance against acci- 
dent liability so widely distributes the financial re- 
sponsibility that the burden is not very serious to 
the employer, while the effect of disablement to a 
worker is so far-reaching that the risk can scarcely 
be said to be met by his ordinary earnings. 


THe Srmprex System or Exectric Traction. 

The comparative methods of the conduit and 
overhead system of electric traction have long been 
a fruitful source of controversy. The latter has 
the advantage of simplicity and a low first cost, com- 
bined, however, with drawbacks from an zsthetic 
point of view, and with a certain liability to break- 
age of the line and consequent danger to the public. 





Every one acknowledges that a satisfactory and not 
too expensive conduit system would have the pre- 
ference inside city limits, but with most of 
the conduit systems in use the cost is some 
three or four times as much as that of the 
overhead system. An attempt to combine the 
advantages of the two methods is to be found in 
the Simplex system of electric traction, which is 
now being introduced by the Simplex Electric 
Tramway Conduit Syndicate, Limited, of 48, 
Castle - street, Liverpool. In this the conductor 
consists of a light stranded cable connected up with 
feeders in the usual way. This cable, however, is 
placed in a conduit measuring about 12 in. by 8 in. 
in section, located below one of the rails. It rests on 
hooks carried by insulators of the type used in the 
ordinary overhead system, and the current collector 
fitted to the car lifts it from these hooks as it 
passes, the weight and tension of the cable in- 
suring efficient contact. This collector is carried 
by thin steel bars which pass down to the conduit 
through a slot which replaces the ordinary groove 
of a tramway rail. On the straight the conductor is 
divided into quarter-mile lengths, and is kept taut 
by weights at each end, the cable being led to the 
weights over pulleys mounted on a rocking frame 
which does not in any way obstruct the passage of 
the collector. The whole cable,-it should be added, 
is packed well under the roof of the conduit, 
and away from the slot, and is thus well pro- 
tected from the mischievous inquisitiveness of the 
small boy. The insulators are placed at intervals 
of 30 ft., except on curves, where they are neces- 
sarily closer, and are all readily accessible on lifting 
the covers of the boxes in which they are fixed 
On curves the simple hook support for the cable is 
replaced by a curved arm pivoted to insulated sup- 
ports. This arm moves up with the cable when the 
collector is passing, whilst at the same time it serves 
to keep it well away from the sides of the conduit. 
At points*and crossings the cable is interrupted, 
stopping a little short at each side of the point. The 
car is, however, fitted with two collectors, the 
distance between which is sufficient to bridge the 
gap thus created. As the conduit has to be con- 
tinued underneath the point, the latter has to be 
supported cantilever fashion, thus involving the 
use of a somewhat massive steel casting. An ex- 
perimental line has been laid down at Prescot, to 
the designs of Mr. Waller, the engineer to the 
syndicate, and was shown at work on Tuesday last. 
Included in the length laid is a curve of 45 ft. 
radius, subtending rather more than a right angle, 
which was taken by thecar without theslightest hitch. 
The cost of the system complete is stated to be about 
60001. per mile of single track laid on the straight 
with 75-lb. rails. Round curves the cost is natu- 
rally increased by the necessity of more closely 
spacing the insulators, and of using a more expen- 
sive pattern of cable support there, as already ex- 
plained. All the insulators are readily accessible, 
and are as efficient as on an overhead line. 


Tue AMERICAN STEEL Ratt TRADE. 


The Times of March 1 states that in America, 
since the recent break-up of the steel rail pool, 
all steel works are said to be making a great effort 
to conquer the European market, and that the 
first cost is at present 15 dols. per ton; that 
probably the Carnegie Company’s latest improve- 
ments in labour-saving machinery will enable them 
to produce rails at something like 12 dols. per ton, 
and that Mr. Carnegie and Mr. Rockefeller have 
jointly the control of the richest iron ore mines 
in the world. Further, that Mr. Carnegie will be 
able to mine and lay down at his mills at Pittsburg 
ore at 2 dols. per ton, whereas the Pennsylvania 
furnaces are paying 4 dols. laid down at Cleveland, 
to which should be added the freight to the Penn- 
sylvania works ; and that this will be the ruin of 
many less favoured concerns. Lastly, that Mr. 
Rockefeller is reputed to be worth 160 million 
dollars, and Mr. Carnegie 50 to 60 million dollars. 
Weare not able to verify these figures, but only hope 
the American millionaires will not lose their millions 
in rail-making, if they are going to sell rails at the 
above figure ; but we are able to state that no one 
in England has ever become millionaire by rail- 
making, but that large sums have been lost by 
it. We may also quote from the Railroad Gazette of 
February 19: ‘‘A favourite estimate of the quan- 
tity of rails contracted for since the dissolution of 
the association is 600,000 tons at prices from 
14.50 dols. to 21 dols., and that it is probable that 
the quantity amounts to two-thirds of the total 


‘ 





output of the mills in 1896. Whether or not 
further orders are booked at the low prices which 
prevailed last week, one thing is pretty certain, and 
that is that the buyers will do well to employ the 
best inspecting ability and plenty of it. The 
orders will be rushed through at a great pace, and 
there will bea great temptation and opportunity 
to turn out badly finished rails.” As regards ex- 
perience on American railways, the same paper 
contains a table of train accidents, their nature 
and causes, which gives derailments from broken 
rails, average for 10 years, 48 per year ; but this is 
by no means all the fractures of rails on American 
railways, but only those that have caused derail- 
ments. We must, however, give the American 
railways credit for making quick returns of statistics, 
as in the above figures are included those during 
1896, and we have nothing of the kind on most 
European railways for even a period of several 
years back ; in fact, statistics of broken rails are 
wanting altogether in many countries, but perhaps 
we may hope to be enlightened by the report of 
the Committee of the Board of Trade on this sub- 
ject. In the meantime, while we regret not 

ing able to compare the safety of American rails 
versus English, based on facts and statistics, we 
may compare the responsibility of European rail- 
way engineers with those in America, for the safety 
of the respective lines, and for accidents caused by 
broken rails. From the overwhelming responsibility 
of the European engineers, we think that Ameri- 
can railmakers will not be surprised if EKuro- 
pean railway engineers think twice before they 
admit American rails on their respective lines in 
any great quantity, until some years’ experience 
has been gained in other countries than Japan. 
Moreover, when a trial is given they will have their 
rails made to their own specification and inspection. 








STEAMING TRIALS OF THE BRITISH 
BATTLESHIP ‘ JUPITER.” 

H.M. BATrLEsHip Jupiter, built by the Clydebank 
Engineering and Shipbuilding Company, Limited, 
completed a official trials at Chatham on the 5th 
inst. On the 2nd inst. the vessel went out for her 
four hours’ full power forced-draught trial, during 
which time a steam pressure of 150 lb. was easily 
maintained with an air pressure of .62 in. of water. 
The vacuum in condensers was 26.6 in. The port 
engine ran at 101.7 revolutions per minute, and deve- 
loped 6127 indicated horse-power. The starboard 
engine, running at 102.4 revolutions r minute, 
developed 6348 indicated horse-power, the collective 
indicated horse-power being 12,475, which gave a 
mean speed for the four hours of 18.4 knots. The 
designed power was 12,000 indicated horse-power, and 
the speed 174 knots. 

On the following day the eight hours’ natural draught 
trial was commenced, and this trial was also satis- 
factory, as with .2 in. air pressure a mean steam pres- 
sure of 148 lb. was kept up, and the engines ope 
a collective indica horse-power of 10,248. he 
starboard engine with 93.9 revolutions developed 5047 
indicated horse-power, and the port engine with 94.6 
revolutions developed 5201 indicated horse-power. 
The mean speed on this trial was 15.8 knots; but 
record was only taken by log, which is often far from 
reliable. 

On the next day, the 4th inst., the vessel started 
the 30 hours’ coal consumption; on this trial, with 
a mean collective indicated horse-power of 6193, the 
coal consumed per indicated horse-power per hour 
amounted to 1.51 lb. The mean steam pressure during 
this trial was 146 lb., the vacuum 26.6 in. The 
starboard engine, running at 81.5 revolutions, deve- 
loped 3116 indicated horse-power, and the port en- 
gine, running at 81.1 revolutions, developed 3077 ins 
dicated horse-power. . 

The completion of these trials within four days, 
viz., starting and completing four hours’ full power 
trial on Tuesday, eight hours’ natural draught on 
Wednesday, and starting 30 hours’ full power trial on 
Thursday and completing on Friday, is, we believe, 
unprecedented, and fully evidences the satisfactory 
way the machinery of this vessel must have been 
designed and constructed. The contractors had 
not the slightest trouble on any of the days. 
The Jupiter, it may be added, is of the Majestic 
class, of which seven have been built. They have been 
fully described and illustrated in ENGINEERING, but it 
may be said, as a necessary addition to the trial result, 
that the length is 390 ft., the beam 75 ft., and the 
draught 274 ft., at which the displacement is 14,900 
tons. They are exceptially well protected with side 
armour, while the main armament consists of four 
12-in. breechloading guns mounted in pairs on a 
forward and after barbette, with twelve 6-in. and 30 
smaller quick-firers. 

The main propelling engines are of the vertical 
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triple-expansion type, and the diameters of the cy- 
linders are as follows: High-pressure, 40 in.; inter- 
mediate-pressure, 59 in.; low-pressure, 88 in.; the 
stroke being 4 ft. 3in. The steam is supplied by 
eight single-ended boilers 16 ft. 3 in. in diameter by 
10 ft. 14 in. long, having a total grate surface of 820 
square feet, and a total heating surface of 24,944 
square feet. 








BOILER TUBES. 
To THE Epitor oF ENGINEERING. 

Sir,—In your issue of the 19th ult. ‘* Marine Engineer ” 
ives some of the Admiralty tests for steel (lap-welded) 
oiler tubes, and states that if these tests be carried out, 

there is no possibility of tubes failing in service. 

i would point out that these tests are only applied to a 
percentage of the tubes, generally 2 per cent. ; and sup- 
posing all tests are satisfactory, they only show that the 
material is good, and capable of being properly welded. 

There is still the risk that some of the tubes may not 
be efficiently welded, and even after passing Admiralty 
tests, defective tubes are not unknown. 

As far as the water-pressure test is concerned, it is a 
fact that tubes may be tested by cold water to four or 
even 10 times the working pressure, and show no defect ; 
yet when put into a boiler the conditions are much more 
trying, and a defective weld is liable to open up. 

“Tube Manufacturer” in your issue of February 26 
gives a series of tests from welded tubes, which are cer- 
tainly better than any I have previously seen, and they 
show that a welded tube may be as strong as a weldless 
tube of the same thickness. 

In testing mild steel boiler plates, it is customary to 
make welding tests, and it is surely a simple matter to 
weld together two strips of plate 4 in. wide, but my ex- 
perience is that if the welded strip be broken in the testing 
machine, the tensile strength is often far below that of 
the plate, while the elongation may be less than 50 per 
cent. of that given by the plate even if the welded piece 
has been annealed. 

It is not uncommon to find the weld thoroughly bad, 
although other welding tests from the same plate are quite 
satisfactory. Successful welding is largely a matter of 
care and skill on the part of the workman. 

The testing of a ot as described by ‘Tube Manufac- 
turer,” by passing through the tube a mandril slightly 
larger than the internal diameter of the tube, is a good 
test for the efficiency of the weld, and the tube referred to 
stood it excellently, but supposing 100 tubes were selected 
at random and tested in the same way, how many would 
fail? If two failed, these are probably tubes which would 
have given trouble in a boiler under trying conditions. 
The homogeneity of the material may be impaired by 
welding, and probably stresses due to vibration or fluctua- 
tion of temperature are localised, and in time even sound 
welds are said to give way, probably owing to fatigue. 

In a water-tube boiler the pressure tends to burst the 
tube, and consequently tends to open the weld, while in 
the flame-tube boiler the pressure tends to collapse the 
tube, and the weld being in compression is less likely to 
give trouble, so that, apart from the question of over- 
heating, welded tubes are more severely tried in water- 
tube than in ordinary boilers. 

‘*Marine Engineer” recommends that ‘‘ there should 
be required tests of the strips before manufacture as to 
tensile strength and elongation, which is impossible in 
a solid drawn tube with any accuracy.” The Admiralty 
specify that steel for weldless tubes must fulfil the 
following conditions : 

1. Annealed pieces cut from the forgings from which 
tubes are to be made, 21 to 24 tons, with 33 per cent. in 
2 in.). 

2. Annealed pieces cut from the tubes, 21 to 26 tons, 
with 27 per cent. in 2 in. 

It is their practice now to take tests from the tubes 

in the preliminary stage of manufacture, and ‘‘ Marine 
Engineer” does not say why this is ‘‘impossible.” 
It is done every day, but it seems to me more impor- 
tant to know the condition of the material as it will be 
delivered for service, for the best material may be ruined 
during manufacture. 

The following are tests taken from weldless tubes, 
strips being cut from the finished tube, flattened, pre- 
pared, and then annealed in the same way as the tube 
itself. 

The uniformity of the results is exceptionally good. 


Tensile Elongation Contraction 
Strength. per Cent. in 2 In. per Cent. 
25.0 46 64.8 
25.2 40 61.5 
25.1 46 63.2 


The tests given by ‘‘Marine Engineer” all apply to 
weldless tubes, but pieces 2 in. long are to stand ham- 
mering down endwise to 1 in. (cold) instead of 1} in., and 
the water pressure is 1500 Ib. instead of 1000 Ib. 

I quite agree with ‘Common Sense” that Messrs. 
Lagrafel et d’Allest are not justified in saying that 
overheating would not have caused an accident if the tubes 
had been weldless. Personally I would prefer to be ata 
respectable distance from the Lagrafel-d’Allest or any 
other boiler if the tubes were red-hot, whether the tubes 
were welded or solid drawn, but I believe weldless tubes 
willstand moresevere treatment, and experience proves that 
this is so, for in boilers with welded tubes, the rows nearest 
the fire often give trouble, and weldless tubes have been 
substituted with satisfactory results. 

‘*Marine Engineer’s ” contention that ‘‘ the tubes were of 
very inferior manufacture and material,” is self-evident, if 
Messrs. Lagrafel et d’ Allest’s description (in your issue of 
January 1) of how they stand the expanding test be 





correct. The question which one is inclined to ask is, 
How did such tubes get into a boiler, and what tests 
were applied ? 

In conclusion, I would point out that nobody has come 
forward with any explanation of the practice referred to 
in my letter of December 18. Take a case in point, viz., 
a Belleville boiler with all tubes 45 in. in external diameter. 
The rows next the fire are 2 in. thick, the next are ;%; in. 
thick, and the upper rows are 3’; in. thick. 

The stress on the material of the upper rows at 300 Ib. 
pressure is about 3300 Ib. square inch. This allows 
ample margin for safety and deterioration. Now why is 
it necessary to increase the thickness of the lower rows to 
Zin.? 

. It seems to me that they have to be made sufficiently 
strong to stand the working pressure, and prevent sag- 
ging, if red-hot. If this be so, I think it shows that the 
— of the boiler is not good, as the circulation must 

» defective. 

In boilers of the express type, with tubes 1 in. to 1} in. in 
diameter, the thickness is generally 12 or 13 L.S.G., and 
even if the tubes are straight it is not necessary to make 
the rows nearest the fire thicker than the other rows, and 
such boilers are worked at much higher rates of forcing 
than seems to be practicable with the Belleville type, the 
coal per square foot of grate area being as much as 60 Ib. 
per hour, and, say, 25 to 30 indicated horse-power per 
square foot of grate area. 

In H.M.S. Powerful, at 25,886 indicated horse-power, 
the indicated horse-power per square foot of grate area was 
11.8, and the coal per square foot of grate area about 25 1b. 
to 30 lb. Forced draught is not used, but I do not know 
how far the system of blowing air at 13.85 1b. pressure 
into the furnaces serves as a substitute. 

“Common Sense” might specify in what way the 
manufacture of weldless tubes introduces special weak- 
nesses, and as to the argument that lap-welded tubes must 
be as good as weldless tubes, because so many makers 
continue to use the former, this is quite discounted by the 
fact that weldless tubes are much dearer than lap-welded 
ones. The lap-welded tube makers complain that the 
Admiralty cut prices too fine, and one letter practically 
admitted that the price paid did not allow the tube maker 
to do perfect work and make a profit. If (as all admit) 
the Admiralty are so keen in their desire for economy, it 
is surely a strong argument for the weldless tube that the 
Admiralty will now permit no other to be used, in spite of 
the high price. ; 

I am, Sir, yours truty, 
NEUTRAL. 


To THE EpITor OF ENGINEERING. 

Srr,—Your issue of February 19 contains two letters 
signed ‘‘ Marine Engineer” and ‘‘ Common Sense,” rela- 
tive to the employment of welded and weldless tubes in 
water -tube boilers, which necessitate our giving some 
soy oye J explanations. 

e do not pretend that weldless tubes are inexplosible, 
but we do know from experience that tubes of this kind, 
not containing steam, can be made red-hot without tearing 
or deforming, whilst welded tubes under the same condi- 
tions open at the joint. We claim, moreover, that even 
without being made actually red-hot, welded tubes are 
liale to open at the joint, and for confirmation of this 
statement one has only to turn to a note of Mr. Ch. 
Compeére, presented to the Société des Ingénieurs Civils de 
France in 1891, giving an account of numerous accidents 
in Belgium occurring to de Naeyer boilers, all of which 
arose from the tubes failing at the joint, although they 
were not overheated. 

Your correspondents reply that the tubes which failed 
must have been badly welded, and that if a drawn tube 
will resist a higher pressure and temperature than a badly 
welded tube will, so also will a properly welded one. 
This opinion appears to us badly based, for the transmis- 
sion of heat is always effected less easily across the joint, 
however sound it may be, than through the rest of the 
metal. This will lead to local overheating and deforma- 
tions, and further, it is not easy to distinguish a sound 
joint with certainty. 

Your correspondents cite in this connection the British 
Admiralty conditions, which are much the same as_ those 
of the French railway companies and of the French 
marine previous to 1892. These conditions appear very 
stringent, but al! the tests of bending, expanding, and in- 
setting that they require have the drawback of being 
applicable only to the tube ends; and if the weld is im- 
perfect in the middle of the tube, there is nothing to indi- 
cate the fact, for the hydraulic test, even when the joint 
is hammered whilst the tube is under pressure, is insuffi- 
cient'to render such defects apparent. Itis almost always 
at some intermediate point that a tube fails in service, and 
not at the ends; for if the latter had been defective, the 
defect would have been discovered in expanding the tube 
into place, causing it to be rejected. 

Since 1892 the French marine has added to its accept- 
ance tests the passage of a ball one-fortieth larger in dia- 
meter than the tube through the whole length. This tests 
the joint for the whole of its length, but in the opinion of 
many engineers the effect is to fatigue the joint. More- 
over, the tube of the Jauréguiberry, which was notoriously 
badly welded, had passed this test, and we know a large 
firm building water-tube boilers, who tind defective some 
7 to 8 per cent. of the tubes submitted to this test. 

The result of all this is that, even admitting, what is 
not proved, that a properly welded tube is as as a 
solid-drawn one, it is difficult to make certain of the 
soundness of the weld. Hence it is prudent to reject 
such tubes altogether for the construction of water-tube 
boilers, 

T am, Sir, yours faithfully, 

Marseilles, February 26, 1897. J, D’ALLEST, 





THE NICLAUSSE BOILER. 
To THE EpIToR OF ENGINEERING. 

Srr,—In a review of M. Bertin’s book on marine 
boilers which appeared in your issue of the 26th ult., you 
say: ‘The Niclausse boiler has been tried pretty exten- 
sively on the Friant, but the results during the earlier 
trials were not altogether satisfactory, the combustion 
being very imperfect.” 

Thus made, the statement we think is liable to mislead, 
being open to the construction that it refers to the official 
trials. It was only during some preliminary trials, made 
with the object of getting the installation into working 
order, that difficulties were experienced ; they were due 
to defective air supply alone. As soon as the necessary 
alterations had been made in the stokehold, the boilers 
themselves not being touched, the official trials were 
carried out, and no difficulty of any kind was experienced, 
although during the forced phe trial, which lasted four 
hours, coal was burnt at the rate of 35.8 Ib. per square 
foot of grate surface per hour (= 175 kilogrammes per 

uare metre). The tubes were examined immediately 
after this severe test and showed no sign of bending. The 
commission in charge of the experiments described this 
trial as “ veritablement remarquable.” 

Not one of the six official trials of the Friant had to be 
stopped and restarted after being once begun ; a circum- 
stance rare enough to be worth noting. In fact, premiums 
were earned on the four consumption trials, and in the 
case of the other two, for which no premiums were offered, 
the first showed a boiler power 5 per cent. in excess of 
the contract, and the second a combustion exceeding the 
stipulated minimum of 30.7 lb. per square foot of grate 
surface. 

As you have referred to the Niclausse boiler somewhat 
to our disadvantage in connection with M. Bertin’s 
book, perhaps you will allow us to call attention to the 
following translations of extracts from that work, which 
certainly tell the other way : 

Page 344: ‘‘The impression gained was above all 
favourable to the Niclausse boiler, which was less known 
than the others, and the excellent results of which were 
less expected.” 

Page 276: ‘‘The freedom with which the inner and 
outer tubes can expand independently of one another, 
without straining any of the joints, permits of a very 
simple connection between the tubes and the headers, 
rendering the withdrawal of the former extremely easy.” 

Page 279: ‘*The Niclausse boiler has probably not 
reached its final form, but even now its superiority, as 
regards facilities for cleaning, removal of soot, and 
withdrawal and replacement of parts requiring renewal, 
is incontestable. The floor space required is also ex- 
tremely small.” 

Page 339, No. 153: ‘‘ Facilities for repairs.—In some 
boilers the replacement of tubes is effected with extra- 
ordinary rapidity and facility. Thus in the Niclausse 
boiler not more than two minutes is required for this 
operation from the time the boiler is emptied.” 

Page 341, No. 154: ‘‘Power of sustaining sudden 
changes of temperature.—The majority of tubular boilers, 
that is to say, the Niclausse boiler among those with free 
circulation, and all those with limited or accelerated cir- 
culation, have the power of sustaining without injury the 
most sudden variations of temperature ; such as, for in- 
stance, would be caused by suddenly drawing fires and 
simultaneously opening all doors, when the boiler is in 
full work.” 

Page 346: ‘‘ As regards convenience in dismantling and 
repair, the Niclausse boiler is superior to all the others.” 

We remain, Sir, your obedient servants, 
J. AND A. NICLAUSSE. 

24, Rue des Ardennes, Paris, March 9, 1897. 








THE GLOUCESTER AND CHELTENHAM 
RAILWAY. 
To THE EDITOR OF ENGINEERING. 

Sir,—The illustration which appears on page 321 of 
your last issue does not represent a “medal,” but is one 
of the first-class passenger tickets used for many years 
between Gloucester and Cheltenham. There were also 
similar tickets for the second-class. Both are now ex- 
tremely rare, not more than six being known to exist. 

The locomotive engine shown upon the ticket was built 
by George Stephenson for the Duke of Portland in 1817 ; 
it was afterwards sold by him to the Gloucester and 
Cheltenham Company, and was named “Royal William.’ 

It worked the traffic until 1839, when the present rail- 
way was constructed upon the ground traversed by the 
old tramroad. In 1839-40 Mr. J. E. McConnell put 
flanged tyres upon the wheels, but about 1842 the old 
engine was broken up at the Bromsgrove works of the 
Birmingham and Gloucester Railway Company. I have 
a diagram showing this engine as constructed in 1817. The 
six wheels were coupled by chains, and the engine had 
steam springs. Metal railway tickets were used upon 
the Leicester and Swannington and other early lines. 


' CLEMENT E. STRETTON. 
Leicester, March 8, 1897. 








‘*‘DEFECTS IN CAST-IRON CASTINGS.” 
To THE EprTor or ENGINEERING. 

Srr,—In my last letter I said it appeared ‘‘ Foreman 
Moulder” wished to beat a retreat ; I now accuse him of 
attempting to make a fizzle of this correspondence. In 
his latest effusion there is simply nothin ring on the 
subject further than that he appears to , Bae abandoned 
the “fluid pressure” theory, instead of which he has now 
got “‘along cherry-red ram” on end squeezing itself into 
solidity by its own weight. This is all nonsense. Every 
casting is gripped, by expansion, firmly in the mould, and 
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does not begin to release itself until it has greatly cooled 
down. Then what about like castings with a flange or 
brackets on the top? The fact is, ‘‘ Foreman Moulder” 
requires to think a little more before he writes and to try 
to keep to the subject. 

In his original article he presumed to instruct moulders 
how to prevent defects in castings in a practical way, 
and in a practical way I have shown, so far, the fallacy 
of such instruction when attempted, but for the most part 
there was no instruction at all. Does ‘Foreman 
Moulder” understand that? Why, then, as a rigidly 
practical man, does he go floundering about among mole- 
cules and things? 

1 have never, until now, mentioned contraction, which 
should be dealt with separately in relation to defects, but 
if it will not shock him too much let me tell him that cast- 
ings are made daily where both expansion and contrac- 
tion take place at the one time in the same casting. But 
this will not do for ‘‘ Foreman Moulder ;” he is after the 
same molecule. Does he know the temperature of initial 
contraction ? : : 

I am pleased he has called attention to his original 
article. Let me take one of his subjects therein treated, 
viz., the simple cylinder cover. It is curious to note how 
he here recognises the effect of the heavy metal below, he 
cannot get out of this ; now if the nut dome is abnormally 
light, to cast it upside down would it make it solid, but 
“Foreman Moulder” will ery “ Preposterous !” for the 
joint face must be clean ; quite so, then the engineer was 
not far wrong ; it is more a question of dirt than want of 
solidity. But to please “Foreman Moulder,” let us 
assume a very light dome. To have it solid it is only 
necessary to cast it on a declivity, with a feeder at the 
top edge. ‘‘Foreman Moulder’s” attempts to be 
scientific are not successful, and his correspondence 
shows that he has still a great deal to learn. For an 
insight into the nature of cast iron, I refer him to the 
articles in the back numbers of ENGINEERING. He will 
in these find the results of years of practical experimental 
experience (not theory) which could never have been got 
in the worry of a profit-making foundry. 

I have no objection to settle this most important (?) 
question of experience and identity. My experience dates 
back to 1864; but while length of experience may indi- 
cate opportunity, it is no measure of the use made of it. 
I can also sign myself ‘‘ Foreman Moulder,” but that may 
or may not indicate ability. As to identity, my letter 
dealing with the feeding effect of cores is in the hands of 
the editor. I there give my name and address for pub- 
lication, provided ‘“‘ Foreman Moulder ” will do the same 
in his next. But asI consider the matter of no import- 
ance whatever, I shall not try to make capital out of it 
should he refuse, only he will then have to be satisfied 
with 

Glasgow, March 1, 1897. R. R. 





PERMANENT WAY. 
To THE EprTor oF ENGINEERING. 

Srr,—On my return from Russia I duly found Mr. 
Cuming’s letter in your issue of February 12. Iam rather 
surprised that he gives no reason for following your cor- 
respondent ‘“‘F. W. D.” in taking the moment of inertia 
as a term of comparison for different rail sections ; a rail 
is essentially a girder, and in comparing girders it is usual 
to consider the strain of the metal per unit area as a 
measure of the beam’s suitability for a given object. 

Accepting his radii of gyration, &c., as correct (for want 
of time to compute them myself), the comparison of his 
two sections will lead to the following results, J designat- 
ing the moment of inertia about a horizontal or vertical 
axis, W the modulus of resistance, and R the ocrreapond- 
ing maximum strain per unit area of the fibres. Units, 
kilogrammes and centimetres. 

Comparison of Vignoles and Transformed Bullhead 
Sections. 
Area of Sections, 48.4 square centimetres. Weight, 
38 kilogrammes per metre. 
Vignoles. Bullhead. 
iz 


Depth of rail ee aor Ole 12.5 13.8 
Height of centre of gravity ,, 6.2 (fi 
J horizontal wal nae oe 925 1002 
J vertical ... sha re ca | Se 87.6 
W horizontal ie ee bes 149 141 
W vertical ... ade se - 33.7 34.3 
R, vertical load. kg. persq.cm. 470 496 
Rg horizontal thrust ey .. 1245 1225 
R total strain e re ss... ea 1721 


The strains given are those which would be produced 
by a vertical loal of 7.0 tons, coupled with a horizontal 
thrust of 4.2 tons, with a distance between bearings equiva- 
lent to a free span of 40 centimetres. ; 

It is thus seen that in this particular case, both rails 
are practically equal, that is, from the single point of view 
of strain under the assumed conditions. 

But, still confining ourselves to the rails alone, there are 
many excellent reasons for preferring the bullhead sec- 
tion—reasons I have already fully set forth in previous 
letters, and which I need not repeat here. 

As, however, Mr. Cuming wat enthine from what I have 
already written, the weak side of the Vignoles track is 
not the rails, but the fatigue of sleepers and fastenings ; 
he will also find therein why an excessive number of 
sleepers is of little practical advantage, why heavy’ bear- 
ing plates 24 centimetres in length (ic, along the 
sleeper) still fall short of the efficiency of chairs, and 
why European, and in particular British, engineers are in 
no need of American guidance in designing permanent 
way for first order lines, capable of coping with condi- 
tions known only in this country. 

The above is merely the gist of what I have said before 
in other words and with fuller detail, It may, however, 





interest Mr. Cuming to learn that, sooapeang the in- 
sufficiency of bearing plates, the French Western Railway 
some years ago laid down a few miles of track with ordi- 
nary Vignoles rails and heavy cast-iron chairs—no doubt 
with excellent results in increasing stability and diminish- 
ing cost of maintenance. 

It is further clear when you have once definitely 
adopted chairs, the Vignoles section has no further raison 
Wétre, that is, provided you are free to choose. 

The horizontal thrust of rolling vehicles is, of course, 
dependent on a multitude of conditions, few of which 
admit of precise definition. Reuleaux takes the maxi- 
mum thrust, on the authority of Scheffler, to be 0.4 of the 
vertical load on the pair of wheels considered, and no 
doubt, under given circumstances even this value is ex- 
ceeded. 

As to my use of metric units, in which I appear to have 
incurred Mr. Cuming’s reprobation, I can only say that 
after considerable practice abroad I find the old-world 
system (!), to which Great Britain obstinately sticks, an 
unmitigated nuisance; your correspondent himself illus- 
trates the convenience of English measures by an impavr- 
tial use of decimals and those beautiful and convenient 
fractions, sixteenths. He will, therefore, perhaps pardon 
my preference for a system in which all the units bear a 
simple ratio to each other, and in which conversions can 
be effected according to the highly modern and scientific 
‘principle of least work.” 

Tam, Sir, yours faithfully, 

London, March 3, 1897. NOovoYE Vinten: 








‘* SHORT-STROKE STEAM ENGINES.” 
To THE EpiTor OF ENGINEERING. 

Sir,—Your correspondent Mr. Sidney A. Reeve, of the 
Worcester Polytechnic Institute, U.S.A., raises some 

uestions in his short letter on page 321 ante which I 
think are of general interest to your readers. 

I have agreat admiration for the Westinghouse engine, 
and I am unable to understand why it is so little used 
in this country; but I entirely dissent from your corre- 
spondent’s view that its peculiarities are matters of 
design, purposely introduced by its inventor. 

There is a very strong line of division between design 
and invention, which I need not describe, as lam quite 
sure that your readers fully appreciate it. 

For instance, I hold that the Willans central valve, the 
Westinghouse, and the ‘‘ Universal” engine, if I may 
be allowed to include my own production, are inventions, 
whereas the side lever, steeple, and double piston-rod 
engines are simply designs. Now every inventor knows 
that when he has struck an idea, or when the idea has 
struck him, it grows from day to day, continually present- 
ing new ibilities, and at the same time indicating its 
absolute limitations. 

The absolute limitation of the Willans engine is that it 
cannot be reversed ; of the Westinghouse, that it must 
have large clearance and high compression; of the 
‘* Universal,” that it will not work upside down. 

Fig. 2,“ on page 157 ante, shows the limitation of the 
Westinghouse engine most clearly. Both the high and 
low pressure diagrams are seriously reduced in area by 
compression, thus curtailing the maximum power that can 
be got out of a given size of engine. Further, the high 
compression involves leakage on both strokes, a practical 
evil which no theoretical considerations can counter- 
balance. 

Diagrams Figs. 1 and 3 show that in the Willans and 
the ‘‘ Universal” engines there is scarcely any Np Yond 
of pressures and temperatures in the two cylinders, 
whereas Fig. 2 shows a very large overlap. 

If I understand Mr. Reeve correctly, i claim is that 
the Westinghouse —— was designed to have these 
peculiarities (commonly considered defects) in order to 
obtain evenness of steam consumption at different loads ; 
but the ‘‘ Universal” engine does not possess these 
peculiarities, and yet its curve of steam consumption is 
parallel with that of the Westinghouse, proving conclu- 
sively that the evenness of steam consumption in the 
Westinghouse is not due to the peculiarities of its dia- 

ram arising out of large clearance, high compression, and 
internal wire-drawing. 

The diagram of the ‘‘ Universal” engine is a direct 
product of the original idea; it is not, except in detail, 
the result of intentional design ; and although the diagram 
accounts for the general economy of the engine, still 
hold that the evenness of its steam consumption is due to 
the governor which is common both to it and to the 
Westinghouse engine. 

Tam, Sir, yours faithfully, 
Joun 8. Rawortu. 

46, Christchurch-road, 8.W., March 9, 1897. 








WESTERN AvsTRALIA.—The number of persons who 
arrived in Western Australia last year from oversea 
ports was 55,200. The departures from the colony in 
the same period were 19,289. 


Mexican Go._p.—Recent gold-mining developments in 
Mexico have been of some importance, and it is expected 
that the annual yield of Mexican gold will continue to 
increase. 





Royat MetrorotocicaL Socrety.—A special exhibi- 
tion of meteorological instruments in use in 1837 and in 
1897 has been arranged in commemoration of the Diamond 
Jubilee of Her Majesty the Queen, at the Institution of 
Civil Engineers, Great George-street, Westminster. It 
will be open from Tuesday, "March 16, to Friday, 19th. 
On Wednesday, the 17th, at 7.30 p.m., an illustrated 


lecture will be given by Mr. G. J. Symons, F.R.S., on 
“Meteorological Observations in 1837 and 1897,” 





NOTES FROM THE NORTH. 

Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was inactive at the 
forenoon meeting of the pig-iron warrant market last 
Thursday, when from 20,000 to 25,000 tons of iron changed 
hands. Prices were firm, and a general advance was 
recorded, especially for Middlesbrough hematite iron. A 
large amount of business was done at the afternoon 
market, when close on 40,000 tons were dealt in. The 
market was very firm, the feature being the strength of 
Cleveland on the heavy shipments, and the expectation 

that they will continue large. February was a reco 
February, and the present month is expected to be a 
record month. The price rose 6d. per ton on the day. 
At the close the settlement prices were as follows: 
Scotch iron, 45s. 9d. per ton; Cleveland, 40s. 104d. ; 
Cumberland and Middlesbrough hematite iron, 48s. 9d. 
and 49s. 14d. per ton ag earn The market was 
much quieter on Friday forenoon, owing to fear of 
serious trouble in the engineering trades. About 30,000 
tons of pig iron were sold, and prices gave way from 2d. 
to 4d. per ton. In the afternoon the market continued 
flat, and prices fell another 4d. to 1d. per ton. Only about 
10,000 tons were dealt in at the afternoon session. The 
settlement prices were as follows: 46s. 6d., 40s. 6d., 
6d., and 48s, 9d. r ton. A moderate amount 
of business was done in the market on Monday forenoon, 
and prices were very firm, advancing all round 1d. to 2d. 
per ton. The market continued very firm in the after- 
nvon, and the finish was at about the best prices of the 
day, generally 3d. per ton better than at Friday’s close. 
The sales for the day reached about 50,000 tons, and the 
settlement prices were 45s. 9d., 41s., 48s. 9d., and 
48s. 104d. per ton. The tone of the market was favour- 
able on Tuesday forenoon, a satisfactory issue of the 
Eastern question being looked for. About 30,000 tons of 
pig iron were dealt in, and prices were further advanced, 
the rise being 1d. to 34d. per ton. There was less 
doing in the afternoon, and the tone was easier. 
Prices closed jd. to 14d. easier than at noon. The 
settlement quotations were 45s. 104d., 41s., 49s., and 
49s.04d. per ton. Scotch and Cleveland warrants rallied 
this forenoon to, respectively, 45s. 94d. and 40s. 84d. per 
ton cash. The turnover would be about 25,000 tons. In 
the afternoon some 20,000 tons changed hands, and prices 
were easier. The settlement prices closed at the follow- 
ing: 45s. 74d., 40s. 9d., 48s. 9d., and 49s. per ton. 
The following are the quotations for some of the No. 1 
— brands of makers’ iron: Clyde, 51s. per ton; 
ummerlee, 51s. 6d.; Gartsherrie and Calder, 52s. ; Colt- 
ness, 53s. per ton—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), bbs. 6d.; Shotts 
(ship at Leith), 52s. 6d. ; Carron (shipped at Grange- 
mouth), 52s. per ton. Last week’s shipments of pig 
iron amoun to 3593 tons, as compared with biz 
tons in the corresponding week of last year. They 
included 411 tons for Australia, 450 tons for Italy, 
535 tons for Germany, 835 tons for Holland, 140 tons 
for Spain and Portugal, smaller quantities for other 
countries, and 1047 tons coastwise. There are still 81 
blast-furnaces in actual operation, against 79 at the same 
time last last year. Three are making basic iron, 42 are 
turning out ordinary iron, and 34 are working on hematite 
ironstones. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 362,590 tons last 
night, as compared with 362,690 tons yesterday week, 
— showing for the past week a reduction amounting to 

ons. 


Finished Iron and Steel Trades.—There is no material 
change to report in connection with these two important 
branches of trade. The finished iron market is quiet, 
with prices nominally unchanged, and the steel works 
are fully occupied. Prices are well maintained. The 
first meeting of the er and workmen’s delegates 
was held a few days ago, when 21 firms were represented. 
Mr. James Riley, of the Glasgow Iron and Steel Com- 
pany, was elected president, and Councillor Cronin and 

r. Bishop, of Bishop and Bain, were elected joint secre- 
taries. A standing committee of six representatives from 
each side was appointed to deal with all pett, grievances 
arising during the year; and operatives’ delegates were 
norma for each works, with power to negotiate with 
the works management when disputes arise, and if un- 
able to effect a settlement the said disputes shall be sub- 
mitted to the Board. One of the most important pro- 
visions in the rules is that no stoppage can take place 
pending a final settlement of the matter in dispute. 


Sulphate of Ammonia.—This commodity is firmer in 
price, 8/. per ton having been reached. The last report 
to hand states that ny are shipments up to last Thurs- 
day amounted to 26, tons, being an increase of 4484 
tons when compared with the same period of last year. 


Glasgow Ci Market.—There was nothing done in 
copper last Thursday forenoon, and prices were un- 
changed. The afternoon market was also quite idle, 
with quotations just a turn easier at 50/. 15s. per ton 
cash and 51/. 5s. per ton three months, At the forenoon 
session of the market on Friday the copper market was 
again ata standstill, but the price rose 1s. 3d. per ton. 

ifty tons changed hands in the afternoon, and quotations 
closed 2s, 6d. per ton lower than at noon. On Monda 
forenoon one lot of copper was sold, and the price ad- 
vanced 1s. 3d. per ton. There was no business done in 
the afternoon, when prices left off steady. Some 50 
tons of copper chan; hands yesterday forenoon, when 
the price made 1s. 3d. per ton. Nothing was done in the 
afternoon, but the quotations dropped 2s. 6d. per ton. 
There were no dealings in copper this forenoon. In the 
oo 50 tons changed hands at 51/. 2s. 6d. three 
months. 


Cost o* Craigmaddie Reservoir,—At a meeting of the 
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Corporation Water Commissioners, held on Monday, the 
balance of 513/. due to Messrs. Morison and Mason was 
passed for payment. This sum is the balance of 195,639/. 
paid to that firm for completing the excavating and other 
work in connection with the Craigmaddie Reservoir, in- 
cluding the cost of the trench there. This large sum, in 
addition to other heavy payments, has been cleared off 
without any increase being made to the water rate. 


Proposed Reconstruction of Aberdeen Graving Dock.— 
On Monday afternoon the Aberdeen Harbour Commis- 
sioners had before them a report by the Works Com- 
mittee in regard to the condition and repair of the 
graving dock, which was opened in July, 1885, at a 
cost of 54,321/. The harbour engineer recently reported 
that the condition of the dock and return walls was such 
as to call for immediate treatment, and that no method 
of repair would be of permanent avail which did not pro- 
vide for their entire reconstruction. The committee, 
therefore, recommended that the dock should be recon- 
structed on its present site and lengthened, deepened, and 
widened at an estimated cost of 118,600/. The committee 
also recommended that the work should be executed in 

ranite, masonry, and brickwork, Portland cement concrete 
eing only used in situations where it would not enter 
into the structural features of the work, and where it 
would be entirely protected from sea water. A long dis- 
cussion took place, there being great diversity of opinion 
as to the advisability of the board undertaking so large 
a work in the meantime, and in the end it was resolved 
by 19 to 10 to refer the whole matter to a consulting engi- 
neer for a report. The minority were in favour of the 
committee’s recommendation being adopted. Mr. Deas, 
Glasgow, and Mr. Wake, Sunderland, were suggested as 
consulting engineers, but it was agreed to leave the matter 
in the hands of the Works Committee. 


Royal Scottish Society of Arts.—At last Monday’s meet- 
ing of this society, Mr. Duncan Menzies presiding, two 
reports were read from committees on papers read before 
the society. One of the papers was on a“ New Life- 
Saving Engineering Appliance,” by Mr. Macfarlane, of 
Glasgow, and the other was by Lieutenant Abbot on 
‘*Ships’ Davits.” A paper on ‘‘Carburetted Water Gas ” 
was subsequently read by Mr. Henry O’Connor. 


Sale of a Dundee Foundry.—The Tay Engine and 
Boiler Works, Dundee, which formerly belonged to 
Messrs. W. B. Thompson and Co., and latterly to the 
Caledon Shipbuilding and pepo! Company, Li- 
mited, have been purchased by Mr, John Whyte, engi- 
neer, Dundee, and will shortly be reopened by him. They 
have been closed for the past 12 months. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Steel and Cutlery Exports in February.—During the 
month which has just expired hardware and cutlery to 
the value of 148,276/. were exported, as compared with 
156,149/. in the corresponding period of 1896, a decrease 
of 7873/. Steel manufactures to the value of 51,5397. were 
also exported in the same period, as compared with 
48,823/.; and unwrought steel valued at 190,102/. was sent 
abroad in February, as against 186,744/. in the corre- 
sponding month of 1896. On the whole, the condition of 
trade in these departments is satisfactory. Although 
there is a slight increase in the value of unwrought steel, 
there is a small decrease in the tonnage exported, the 
figures for last month being 21,307, as compared with 
21,537. The increasing markets with regard to cutlery 
are Germany, Holland, France, foreign West Indies, the 
Argentine Republic, and British South Africa. The 
United States market has again declined, this time from 
13,730/. to 11,1677. In unwrought steel Russia is pro- 
minent with 28,6387. last month, against 8443/., and 
Australasia has taken 15,232/., as compared with 54837. 

Shefield Corporation Tramways.—The realised profits 
upon the Sheffield Corporation tramways undertaking 
for the past half-year amount to 5483/, 18s. 5d., the 
expenditure having been 16,884/. 15s., and the receipts 
22,368/. The running expenses were 8728/., which in- 
cludes 2070/. for drivers and tip-boys’ wages, against 
1716/. paid by the old company. The traffic expenses 
ehell 4153/., including 1659/7. for clerks’, inspectors’, 
and conductors’ wages, against 14987. in the year pre- 
ceding. 

Yorkshire Collieries and the Hull Coal Trade.—The re- 
turns showing the condition of the Hull coal trade have 
just been issued. They show that in February there was 
sent to the great Yorkshire port 163,584 tons of coal, as 
compared with 153,392 tons in February, 1896, an increase 
of 10,192 tons, or 6.6 per cent. During January and 
February a total of 335,648 tons was forwarded from the 
Yorkshire collieries, as rn 304,336 tons in the corre- 
sponding two months of 1896, the increase thus being 
31,312 tons, or 10 per cent. So fir as the present year 
has gone, there is a great advance shown above even 1892, 
which was a very prosperous pesiod. The coastwise 
exports last month reached a total of 20,272 tons, 
as against 17,697 tons in February, 1896. The figures for 
the two months, however, are in favour of last year by 
1181 tons. The foreign exports totalled in February 
42,687 tons, as compared with 40,177 tons in February of 
1896, but taking the two months, there is a falling off of 
6855 tons. Denaby heads the list of collieries, so far as 
the present year is concerned, with 49,248 tons, the figures 
for the first two months of 1896 being 44,520. 


Electrical Competition with Gas.—At the annual meet- 
ing of the Sheffield Gas Company, held on Monday, Sir 
F. T. Mappin, M.P., who presided, made a reference to 
the competition of electricity. He contended that there 
were no electric lamps of anything like 2000 candle-power, 








and quoted Mr. W. A. Anthony, who at the general 
meeting of the American Institute of Electrical Engineers 
at Philadelphia ‘‘ had protested against the assumption 
that the so-called 1200 and 2000 candle-power are lam 
were anything of the kind.” It had been stated in the 
Sheffield press that in Edinburgh there were 350 to 
400 electric lamps, for which the corporation paid 
70002. to 8000/. per annum. The whole cost of the 
public lighting in Sheffield for the year ended March, 
1896, including the lighting of 6800 lamps, cost of 
lighters’ wages, uniforms, &c., was 19,486/., and this amount 
would be reduced for the present year, as gas was now 
2d. less per 1000 ft. Sir Frederick expressed an opinion 
that we are not at the end of improvements in gas manu- 
facture, and that he did not think the company was likel 
to be superseded to any great extent by its competitors with 
the electric light. 


Tron and Steel.—Up to the present time the troubles in 
the Mediterranean do not appear to have checked busi- 
ness, and it is hoped that the political difficulties will be 
tided over without arresting the existing healthy flow of 
trade. The demand in the heavy trades is chiefly for 
railway material, and may be said to come with re- 
freshing evenness from all quarters of the globe—South 
Africa, South America, India, Japan, and Australia. The 
satisfactory balance-sheets of the home railways should 
also cause the companies to enlarge and replace their 
rolling stock. In marine engineering work there is 
nothing special to report, owing to the circumstance that 
freights are nearly as low as ever, and that consequently 
there is no inducement to order new cargo ships. While 
new warships for different foreign countries are being 
negotiated for, nothing definite appears to have been 
settled up to the present. The railway strike has not 
affected trade to any serious degree. Iron and _ steel 
makers have much work in hand, and engineering 
specialities are in active request, this remark being ap- 
plicable alike to locomotive, hydraulic, electrical, and 
textile work. Cutlery is duller than usual, files are active, 
and there is a good inquiry for edge tools. Steel of all 
grades moves off quickly. Bessemer billets, of special 
carbon, realise 6/. to 6/. 10s.; Siemens-Martin steel of 
average quality, 8/. per ton; bar iron, 6/. to 6/. 103.; 
hematites, from 59s. to 61s.; Derbyshire and Lincolnshire 
pig irons as last quoted. 


Yorkshire Coal Trade.—Business in household fuel is 
quieter, but values have not been reduced. The majority 
of the collieries are working well, and stocks are held 
only in few instances, Steam coal finds a steady market, 
and manufacturers’ sorts move off quickly at late rates. 
Quotations are: Best Silkstones, 8s. 6d. to 9s. 6d. per ton ; 
Barnsley house coal, 8s, to 9s. ; steam coal, 7s. to 7s. 9d. ; 
common coke, 8s. 6d. to 9s. 6d. ; best washed varieties up 
to 13s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty numerous attendance on Change, and the market 
was cheerful in tone, notwithstanding war scares and 
labour troubles. Inquiries for pig iron were numerous, 
but buyers were cautious, and were not disposed to pur- 
chase for delivery far ahead, as they consider prospects 
rather uncertain. Makers were very firm in their quotations, 
and reported that their stocks had been reduced to such 
an extent that they barely had a working quantity on hand. 
Some firms, in fact, have practically no stock now. The 
market quotations for pig iron were merchants’ prices. 
That is for No. 3 and hematite, but it was said that there 
was not a great deal in second hands. Other qualities 
were practically entirely in the hands of makers, and 
were scarce. No. 3 g.m.b. Cleveland pig-iron sold at 41s. 
for early f.o.b. delivery, but only small lots were disposed 
of at that price. Sales were also recorded at 41s. 3d., 
and several producers reported that they experienced 
no difficulty in securing 41s. 6d. No. 1 Cleveland pig 
was fully 43s., and a ty recently been sold to Sweden, 
buyers there taking as much as possible before the new 
tariff which comes into operation on Monday. No. 4 
foundry pig was 40s. 3d., and grey forge, mottled, and 
white all about 40s. Middlesbrough warrants closed 41s. 
cash buyers. East coast hematite pig was rather weak in 
price, as low as 49s. 6d. being named in odd cases for 
early delivery of mixed numbers, but we did not hear of 
any business being done under 50s. Spanish ore was by 
no means plentiful, and rubio was put at 15s. 3d. ex-ship 
Tees. To-day affairs were somewhat quieter. Prices for 
makers’ iron were not quotably changed, but they had an 
easing tendency. Middlesbrough warrants fell to 40s. 94d. 
cash buyers. 7 


Manufactured Iron and Steel.—Quietness characterises 
the manufactured iron and steel trades. Sellers are very 
unwilling to reduce quotations, but there is a decided 
easing tendency, particularly for plates, angles, and 
billets. The demand for these articles is anything but 
good, and specifications are not easily pete teoe and con- 
cessions have had to be made to purchasers. The Ameri- 
cans have certainly captured orders for billets that have 
hitherto come to this istrict, and it is now very difficult 
to give a reliable quotation for English-made billets. 
Iron bars are as firm as ever, common kinds being 
Sl. 7s. 6d., and best 5/. 17s. 6d. Iron ship-plates are 
5. 2s. 6d., steel ship-plates 5/. 7s. 6d., iron ship-angles 
5/., steel ship-angles 5/. 5s.—all on trucks. Steel rail 
prices are maintained. 


Coal and Coke.—Coal on the whole is rather quiet, but 
it is said that some considerable contracts are in course of 
negotiation. Bunker coal is rather weak, but prices change 
very little, Manufacturing coal rather dull, Coke is 





and shipments are heavy, and are likely to increase wit 
the opening of the Baltic. Blast-furnace coke delivered 
here varies from 12s. 9d. to 13s. 6d., according to quality. 


firm. The demand for consumption at home is very large, 
h 








NOTES FROM THE SOUTH-WEST. 
Portsmouth Dockyard.—This dockyard is to be ex- 
tended by 62 acres. The work is to be commenced with 
the new financial year. 


New Jetty at Swansea,—A jetty is to be constructed at 
the half tidal basin of the Prince of Wales’ Dock, Swan- 
sea, at a cost of 50007. Messrs. T, Watkins and Co. have 
secured the contract. 


Cardif.—The steam coal trade has been improving. 
The best descriptions have made 11s. to 11s. 3d. per ton, 
while secondary qualities have brought 10s. 3d. to 10s. 6d. 
per ton. The house coal trade has experienced little 
change. No.3 Rhondda large has made 11s. 3d. to 11s. 6d. 
= ton. Coke has continued firm ; foundry qualities have 
orought 18s. 6d. to 19s. 6d., and furnace ditto 14s. 6d. to 
16s. 6d. per ton. Iron ore has ruled firm; the best 
rubio has been quoted at 14s. 9d. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in February were 
as follows: Cardiff—foreign, 965,661 tons; coastwise, 
208,392 tons ; Newport—foreign, 199,830 tons ; coastwise, 
84,713 tons ; Swansea—foreign, 82,134 tons ; coastwise, 
45,537 tons; Llanelly—foreign, 9202 tons; coastwise, 
3775 tons. It follows that the total shipments from the 
four ports in February were—foreign, 1,256,827 tons; 
coastwise, 342,437 tons. The shipments of iron and steel 
were: Cardiff, 575 tons; Newport, 1760 tons ; Swansea, 
294 tons; Llanelly, 128 tons; total, 2757 tons. The 
shipments of coke were: Cardiff, 3318 tons; Newport, 
442 tons ; Swansea, 643 tons; Llanelly, nil; total, 4403 
tons. The shipments of patent fuel were: Cardiff, 
20,228 tons; Momsert, nil; Swansea, 20,138 tons; 
Llanelly, ni; total, 40,366 tons. The aggregate ship- 
ments of coal from the four ports during the first two 
months of this year were: Cardiff, 2,478,963 tons ; New- 
port, 603,167 tons; Swansea, 285,043 tons; Llanelly, 
31,138 tons; total, 3,398,311 tons. The shipments of 
iron and steel were: Cardiff, 12,022 tons; Newport, 
15,721 tons ; Swansea, 370 tons; Llanelly, 128 tons; 
total, 28,241 tons. The shipments of coke were: 
Cardiff, 8290 tons; Newport, 2498 tons; Swansea, 794 
tons; Llanelly, nil; total, 11,582 tons. The shipments 
of patent fuel were: Cardiff, 51,862 tons: Newport, nil ; 
Swansea, 45,382 tons; Llanelly, ni/ ; total, 97,244 tons. 

The Electric Light at Briton Ferry.—Messrs. Lewis 
and Fletcher, electrical engineers, of Cardiff and Briton 
Ferry, have put down electric light and power plants at 
the Albion Steel Works and the Baglan Bay Tinplate 
Works, Briton Ferry. The electric plant at the Albion 
Steel Works will shortly be increased by the addition of 
another motor. 








OpessA.—Plans for an enlargement of the port of Odessa 
are now under the consideration of the Russian Minister 
of Public Works. 





THE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday 
last, the 6th inst., this Institution held its annual conver- 
sazione at the Westminster Palace Hotel. The President, 
Mr. A. R. Binnie, and Mrs. Binnie, and the chairman, 
Mr. H. Bloomfield Vorley, and Mrs. M. Vorley received 
the members and the guests, upwards of 200 being present. 
A large collection of exhibits of an engineering character 
were displayed, including models of the Blackwall Tunnel ; 
the R.M.S. Hawarden Castle, by Mr. A. W. Mills; and 
South-Western Railway express engine and tender, by 
Mr. E. W. Porter; the Temperley transporter; gun car- 
riages, from Messrs.’ Easton, Anderson, and Goolden ; 
and some fine locomotive photographs and engravings 
from Mr. B. E. Dunbar, Kitbum. In the pure science 
section Professor Greenhill, F.R.S., described his algebraic 
spherical catenaries, which had been calculated and drawn 
by Mr. T. Dewar, who, with the aid of the stereoscope, 
showed the results obtained; Mr. J. Macfarlane Gray 
exhibited the multiplying machine which he had devised 
for use in these calculations. He also gave demonstra- 
tions with his gyroscope, showing that a rotating plane 
does not necessarily tend to maintain its plane of rota- 
tion. New petrological and metallurgical microscopes, 
cameras, &c., formed an _ interesting exhibit from 
Messrs. R. and J. Beck; and a camera elevating table 
should also be noticed, the invention of Mr. E. W. 
Porter. In the same room a number of original photo- 
graphs taken during Dr. Nansen’s polar ceguiitiies 
naturally attracted great attention, as did also some very 
fine specimens of the latest results in colour photography, 
by the Chassagne and the Jane processes. In the electric 
are lantern-room were given at frequent intervals exhibi- 
tions of the theat: ph (animated photograph) by Mr. 
Robert W. Paul; ‘‘The Delights of a Globe-Trotter,” by 
Mr. D. Thomas Keymer ; and ‘‘One Irish Injustice the 
Less,” a pictorial, non-political narrative, by Mr. W. J. 
Tennant, the latter describing a trip to Ireland in advance, 
the council having decided that the ensuing summer 
meeting of the Institution shall be held at Dublin and 
Belfast. One of the rooms was devoted to an installation 
of the electrophone, by means of which a succession of 
auricular visits to the principal London places of public 
entertainment could speedily be made by large parties of 
the members. There were also short concerts of instru- 
mental and vocal music. The numerous features provided 
in the programme appeared to be much appreciated, and 
great credit is certainly due to the arrangements com- 
= for the excellent way in which they carried out their 
work, 
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ADJUSTABLE SCREWING STOCK. 
CONSTRUCTED BY MESSRS. CHARLES WINN AND CO., BIRMINGHAM. 
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WE illustrate on this page a form of stocks and dies 
now being introduced by Charles Winn and Co., of the 
St. Thomas Works, Granville-street, Birmingham, 
with which a number of different sizes of tubing, &c., 
can be threaded without changing the dies. These 
latter, of the chaser type, are four in number, and can 
be moved in towards or out from the centre of the 
stocks by turning round the upper cap plate, in which 
are formed spiral threads engaging with grooves cut in 
the dies. An index shows the size of tube for which 
the instrument is adjusted at any time. Guides 
operated in a similar way by the lower cap oe serve 
to centre the tube whilst being screwed. A full 
thread is cut at one operation, the pitch being, of 
course, the same for all sizes of pipe cut. The handles 
are hollow and can be removed for transport. 








RAILROAD INSULATION. 

Tue annexed illustration shows the application of 
hard fibre, otherwise known as vulcanised fibre, to the 
insulation of railway rails. The material is made from 
vegetable fibre by chemical treatment and _vulcanisa- 
tion, and is then hardened by rolling and pressing. 
Hard fibre closely resembles horn; it is elastic and 
nearly as light as hard wood. It is unaffected by oils, 
but when immersed for a time in water it swells ; 
upon drying it resumes its former size and density. 
When pure and dry it is an excellent insulator of 





INDUSTRIAL NOTES. 


Last week the Federation of Engineering Employers’ 
Associations agreed to a conference with the Amalga- 
mated Society of Engineers, provided that the men on 
strike against the employment of unskilled labour on 
machines returned to work. This proposal has been 
considered by the council of the Amalgamated Society, 
which agreed to the following resolution : ‘‘ That, with 
a view of removing all obstacles to an amicable settle- 
ment of the matters referred to in previous letters, we 
are prepared to instruct our members to resume work 
at Barrow and Sunderland, provided that the em- 
ployers are willing to assist in doing so by suspending 
operations on the machine in dispute at the latter 
place, pending the decision of the conference.” To 
this resolution the following reply has been sent. 


‘““Mr. G. N. Barnes. Dear Sir,—We beg to 
acknowledge the receipt of your letter of the 5th inst., 
and in reply we are directed to say that the executive 
board, after considering it, regret that they cannot 
accept your proposal to suspend operations on the 
machine at the Sunderland Forge and Engineering 
Company’s works. Your suggestion involves the dis- 
placement of the man who has all along been, and 
still is, working the machine. The employers’ posi- 
tion is that, prior to the conference, there should a 
return to the status quo ante, so that all parties enter 





electricity, and it can then be used as shown. The 
block illustrates a piece to come between the ends of 
adjacent rails, and two lining pieces for the fish-plates. 
In America the signalling of a section of railway is 
sometimes made to depend upon the insulation of the 
rails, and it is for this purpose that the device illus- 
trated is employed. Experiments are being made with 
the same system here, and to this end Mr. Robert W. 
Blackwell, of 39, Victoria-street, Westminster, is in- 
troducing the fibre manufactures of Messrs. C. H. 
Whall and Co., of Boston, U.S.A. 








Tue Brazitian Navy.—Les Chantiers de la Mediter- 
rannée, which has works at Havre and La Seyne, has 
secured a contract for a ship of war for the Brazilian 
Government. _ The vessel is to be 267 ft. long by 47 ft. 
beam. Her displacement will be 3162 tons. 





into the discussion on the conditions prevailing at the 
time the dispute was raised. 
‘* We are, yours truly, 
‘* THOMAS BIGGART. 
‘* JAMES ROBINSON.” 


This letter was considered by the executive of the 
Amalgamated Society on Tuesday, and a reply was sent 
to Messrs. Biggart and Robinson, in the course of which 
Mr. Barnes regretted the uncompromisingly hostile 
tone of the communication gre above, and the danger 
incurred of a quarrel anc stoppage of work. The 
executive of the society adhere to their demand that 
work on the machine at Sunderland shall be suspended 
during the conference. It will thus be seen that 
matters have come to a deadlock. If the employers 
carry out their threat, notices of a lock-out will be 

osted on Friday at Barrow, Belfast, the Clyde, 

iverpool, the north-east coast, and London at all 








the shops owned by members of the Employers 
Federation. This will affect between 20,000 and 
30,000 engineers, besides indirectly many thousands of 
unskilled workmen. 


As explained in our leading article last week on the 
Navy, the engine-room artificers are in the future to 
be eligible for the rank of warrant officers. For 
many years ENGINEERING and some other journals 
devoted to the engineering industries have called 
attention to the ition of that important branch 
of the Navy, and some six years ago Mr. George 
Howell, then member for North-East Bethnal Green, 
took up the case, at the instance of the engineering 
trades, and, by question and in debate, brought the 
subject before the House of Commons, and also 
specificially before the First Lord of the Admiralty, 
and others representing the Board, by deputation 
and interview. For some time it appeared as if 
no impression could be made, but eventually better 
mess accommodation and bath-room accommodation 
was conceded and provided. But the one essential 
condition of opening the door to promotion, by the 
concession of warrant rank, was persistently refused. 
The seed sown, however, was not altogether lost, 
although the soil was such that it did not bring 
forth abundantly, or quickly. Last week, however, 
the concession of warrant rank was made known, but 
the particulars as to examinations are not yet 
made public. It appears that 30 warrant officers are to 
be made as a start, one condition being that each one 
shall have put in 16 years’ service. The sum of 1550/1. 
is allocated in the Estimates for the new grade of 
warrant officers, which is a substantial recognition. 
The naval service and the country generally will be 
the gainers by the concession, as well as the men in the 
service. 

The condition of the engineering trades throughout 
Lancashire remains about the same as regards em- 
ployment, but there is a lull in respect of new 
orders coming forward. Still, the heavy orders on 
hand, and the deliveries passing through on account 
of contracts already made, maintain activity generally 
as for some time past. A good deal of heavy engineer- 
ing work for India is for the present kept in abeyance, 
owing to the famine and the plague. From the 
same cause, or other causes, some of the machine 
tool makers are not able to complete the orders on 
their books. Nevertheless there is generally plenty 
of other work to take the place of orders tempo- 
rarily suspended, and even with the present check 
upon new work coming forward, little or no appre- 
hension is felt as to any slackness in trade, at any rate 
during the current year. Locomotive builders are all 
actively engaged, and the work which they have 
already in hand will keep them fully employed over 
the remainder of the year. Other Specie of engi- 
neering also continue to be in a satisfactory condition 
as far as employment is concerned. None of the trade 
union branches report increase in the number of unem- 
ployed to any appreciable degree in any of the districts. 





Trade in the Wolverhampton district continues 
to be in a tolerably satisfactory condition. It has, 
so to speak, settled down to a fairly steady activity. 
Merchants and consumers are fairly wll supplied 
with material for present wants, and makers of 
finished iron report that specifications relating to 
contracts made at the commencement of the year 
are coming in at a satisfactory rate. The foreign 
demand, it appears, is well sustained, but it seems 
that fewer new orders are coming in on home 
account ; but this arises from the fact that present 
requirements are —T well satisfied. In so far as 
employment is concerned, there is no slackening off ; 
all the works are in full activity, and the orders on 
hand will continue to keep them well engaged for 
some time to come. Makers of marked bars keep up 
their quotations at full recent rates, and merchant 
bars and unmarked bars are also at full quotations ; 
but some sales have been reported’ at a discount of 
2s. 6d. per ton. A fair business has been done in 
stamping iron and in best thin sheets. The demand 
for common sheets has improved, but not the prices ; 
rather the reverse. This is owing to the large increase 
of new rolling mills, the production far exceeding the 
demand. The steel trade is still busy, but mostly as 
regards old orders ; new business is being accepted at 
lower rates than those exacted at the commencement 
of the year. The engineering and all kindred trades, 
such as boilermakers, ironfounders, tank erectors, 
bridge and gain constructors, &c., are busy, with 
work in hand for some time to come. 





The condition of the iron trades in the Birmingham 
district indicates a temporary lull. There has been 
a better demand for sheets, but the demand for 
unmarked bars has slackened. The home account 
is good generally, both for crude and finished ma- 
terial, but specifications for shipment are rather 
meagre. There has not been any change in prices, 
although, perhaps, some business may have been done 
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ata discount. Steel is in good request, especially for 
boiler-making purposes, which trade is very brisk ; 
therefore, both steel and iron plates are in request. 
Steel for stamping and other purposes has also been in 
demand. The engineering branches, the ironfounders, 
and kindred trades are all busy, the men being 0 well 
employed. Most of the hardware branches of trade, and 
tlie other industries special to Birmingham and the out- 
lying district, are busy; in some there may be a little 
slackening down temporarily. Labour questions re- 
main quiet in the district. 





The dispute of the North-Eastern Railway men has 
given place to negotiation. The men quietly resumed 
work upon the recommendation of their leaders. The 
interview with the directors is fixed for the 12th instant, 
when the men will learn what concessions will be made 
to their demands, If the concessions are fairly liberal, 
all things will go smoothly ; if not, there may still be 
some difficulties. But it is doubtful if there will be 
any serious disruption again, even if the terms are not 
quite all that the men desire. 





So far labour questions in this session have had but 
little consideration, all the time being taken up by 
‘‘high politics” and Government measures. The 
Plumbers’ Registration Bill was crowded out by the 
Wednesday, upon which it was the first order of the 
day, being appropriated to the Government measure 
relating to elementary schools, on which day the divi- 
sions were so prolonged that the House adjourned, 
without motion made, as soonas the last division was 
over. The Bill now only stands a possible chance by 
its being read a second time by mutual consent, and 
being then referred to the Grand Committee on Trade. 
It is unfortunate, perhaps, as the Bill would do some- 
thing to improve the qualification of a class of men 
upon whom depends to a large extent the sanitary 
condition of our dwellings, a matter of supreme im- 
portance to health. 

One other subject has been brought to the front 
which is likely to cause much heartburning in some 
quarters, namely, the Truck Act of last session. It 
has been pointed out in ‘‘ Industrial Notes” that the 
Act gave legal authority for the imposition of fines 
which did not previously exist. That was shown by 
the report of the Select Committee. But what has 
called forth the denunciations more particularly is the 
way in which some of the railway companies have for- 
mulated their lists of fines. It was stated by the 
Home Secretary, in reply to a question, that the truck 
placards by some of the companies are illegal. It is 
the old story. The Truck Acts were passed originally 
because of the extent and methods of truck. It was 
found to be necessary to declare all truck illegal by 
reason of the abuses which had developed in connection 
withit. There have been instances in which good was 
done to the employés by the truck system. But it 
lent itself to abuses, and had to be put down. An 
excess of zeal will lead to a change in the last Act. It 
is full of pitfalls, and will cause irritation and litiga- 
tion unless speedily amended. Some large employers 
see this, and keep aloof from it, as did the employers 
of the North of England Board of Conciliation and 
Arbitration in the Iron and Steel Trades, and as one 
of our great railway companies seems to have done 
already, 





The report of the executive committee of the East 
London Industrial Exhibition has just been issued, 
and, on the whole, it is encouraging. The exhibition 
was opened on June 6, and was closed on November 
28 of last year. It was visited by 359,000 persons, 
and was very popular with the East-enders. The 
committee say: ‘The exhibition supplied a valu- 
able stimulus to various East London industries, 
and illustrated manufactures which have recently 
been re-established in England, after having been 
monopolised by Continental nations.” The exhibits 
were “ leading manufacturers, by polytechnics and 
technical solinall in the metropolis, and by a large 
number of working men and women engaged in 
numerous trades. The two following paragraphs 
in the report are encouraging from an engineering 
and shipbuilding point of view. The report says: 
‘* The history of shipbuilding on the banks of the 
Thames was illustrated by a superb collection of 
models lent by the Thames Iron Works and Shipbuild- 
ing Company, Limited, a collection, it is believed, 
unique in its historic character, and which consti- 
tuted undoubtedly a most popular feature in the 
exhibition. It is gratifying to learn that since the 
opening of the exhibition both the Home and foreign 
Governments have placed orders for the building of 
battleships in the East-end of London.” The ex- 
hibition did not pay expenses; but one of the chief 
reasons was because, by the requirements of the 
London County Council, the committee were com- 
pelled to spend some 6000/. more than was contem- 
plated upon the structure ; the substantial buildings, 
however, remain permanent for future use. The total 


cost of the exhibition was 12,704l. 10s. 5d.; of that 
amount 6662!/. 2s, 7d. was received from entrance fees, 





donations, and other sources of revenue, and 
60421. 7s. 10d. from guarantors, and by a donation 
from Sir Lawrence Young, Bart., L.C.C., the chair- 
man of committee, who contributed 3112/. 14s. 4d., 
thus leaving only 25 per cent. to be called in from the 
guarantors. The stimulus to trade, and the pleasure 
given, more than counterbalance the losses sustained 
by the exhibition. 





There seem to be more troubles ahead at Hamburg. 
The Association of Coal Importers at Hamburg issued 
notices to the coal porters demanding that the men 
sign an undertaking to work with those taken on 
during the strike, or who did not strike, and to give 
14 days’ notice before leaving work. It is said that 
the coal importers will insist upon this, even to the 
laying up of their vessels. A modified form of under- 
taking was drawn up by the men’s representative and 
two senators ; but even that form the men refused to 
agree to. The men say that their word is sufficient, 
and they refused to sign the undertaking. They de- 
clare that it is not their intention to interfere at pre- 
sent, and this they hold to be enough. It appears that the 
matters relating to Mr. Tillett’s arrest, and his claim 
for compensationagainst the Belgian Government, are to 
be referred to arbitration. This suggestion came from 
the British Government, and the Belgian Goverment 
assented to the proposal. This mode of reference will 
result in making clear the law of the case, which is said 
not to be very definite. If Mr. Tillett had the legal 
right, he was harshly treated ; if he had no such right, 
there can be no compensation. 





The threatened strike at Norwich has not been 
averted, Last week about 5000 workers ceased work 
because the employers refused to concede the terms 
demanded to the clickers, pressmen, and rough-stuff 
cutters for a minimum wage. The Mayor of Norwich 
suggested a conference for mutual negotiation, but at 
the date of writing such conference has not come off. 
The conciliation board in existence has failed to avert 
the rupture, and no action taken under the Act has as 
yet been of any avail. It is said that if the strike is 
prolonged another five or six thousand will be thrown 
idle. 





The chief hitch in the taking over of the North 
Metropolitan and Street Tramways Companies seems 
to come from the demands made as to the terms of 
employment for the employés. It is now proposed by 
some on the London County Council that the hours 
shall be restricted to eight per day, or 48 hours per 
week, with a minimum wage of 4s. 6d. per day for 
horsekeepers, washers, trackmen, granary labourers, 
cutters, and mixers ; 4s. per day for pole-turners and 
point-shifters; and 2s. 6d. per day for trace boys. The 
wages of the ticket inspectors, timekeepers, drivers, 
conductors, carmen, and farriers to remain as per list 
in the schedu e. It is stated that a large proportion of 
the men have protested against the six days’ limit pro- 
posed by the Council, being satisfied with existing 
arrangements, 





Newcastle and Gateshead have been unsettled owing 
to adispute with the lamplighters, who are actually 
paid by the corporations, but the bill is sent in by the 
gas company. The wages paid are 19s. and 20s. per 
week. The men asked for 2s. per week advance. The 
Gateshead Town Council granted the men’s demands, 
but the Newcastle Corporation offered 1s. In both 
cases the men also ask for a seven days’ holiday. The 
corporation offered arbitration, but this the men re- 
fused. It is said that some alarm existed lest the gas- 
men should strike in sympathy with the gas-lighters, 
and so put the town indarkness. But there is a clause 
in the Act of 1875 that will render this step very dan- 
gerous to the men, and therefore it is doubtful 
whether the proposal to strike has even been enter- 
tained. 





The promoters of federation among all classes of 
Government workers are busy trying to organise them 
into one compact body, and meetings have recently 
been held at Enfield and Waltham for that purpose. 
The fact that all Government works are busy of course 
gives an opportunity for the continuance of the agita- 
tion. Still the policy, from the men’s point of view, 
is very doubtful. The differences are so great, the 
grades so various, the modes of work so opposite. 
that uniform action is next to impossible. Moreover, 
the rules of the service differ very materially. Under 
the War Office and the Admiralty a large number of 
the men are almost, if not quite, under a species of 
martial law. But, apart from this, the positions differ 
from the Post Office and other departments. In all 
cases, too, the men must appear through the chiefs of 
the department under whom they work, and a federa- 
tion of the men may lead to an association of the 
chiefs, which might be awkward. Each class know 
their own difficulties, and with these they can deal. 





The Jewish master tailors of Leeds have given notice 
of their intention to substitute piecework for time- 





work, and have given notice that all who refuse to 
adopt the change will be locked out. The men have 
notified their intention to resist the new system. The 
men also threaten to open co-operative workshops, 
while some of the masters are seeking to place out the 
work elsewhere. 





The Report of the Chief Registrar of Friendly 
Societies on Trade Unions for 1895 has just been 
issued. It appears that there are 515 registered unions, 
with 1,023,504 members. The income for that year 
was 1,574,100/.; the expenditure, 1,411,336/. The 
total funds at the close of the year were 1,702,315, 
The two largest unions are the Amalgamated Society 
of Engineers, with over 80,000 members, and the 
Durham‘Miners, with 58,400 members. The engineers 
had an income of 296,960/., and ended the year with a 
balance of 184,602/. 








Tue NationaL Rattway Museum Commitrre. — A 
a meeting of the members of the committee was 
1eld on Tuesday, March 2, at South Kensington, when Mr. 
Charles Rous-Marten presided, supported by Mr. Archi- 
bald Sturrock (for so many years connected with the Great 
Western and Great Northern Railways) and others. The 
secretaries and sub-committee presented their reports, 
and the large railway collection at the South Kensington 
Museum was inspected, an interview taking place be- 
tween the members and the chief of the Mechanical De- 
partment. A resolution expressing regret that the illness 
of Mr. Clement E. Stretton prevented his being present 
was passed, after which the committee adjourned to 
Thursday, March 11. 





AUSTRALIAN CoaL.—Tenders for certain supplies of coal 
to the Victorian Government have just been received, 
the result being that, in accordance with the Victorian 
Ministerial policy, practically the whole competition was 
limited to Gippsland mines. The tenders were appor- 
tioned under three main heads—steam coal (Victorian), 
household, smiths’ coal and coke (Victorian), and steam 
coal (imported), the latter having reference to some 1300 
odd tons of coal required for use in Hobson’s Bay and the 
naval dépéts, eH 4 the engineers reported must be sup- 
plied from Newcastle. So soon as this was made known, 
the Coal Creek Company entered an energetic protest, de- 
claring that they were able to supply coal in every way 
equal, if not superior, to the New South Wales article. 
Sir George Turner su gested a compromise. Tenders 
were invited from both Sew South Wales and Victorian 
mines, and the samples were submitted to tests. The re- 
sult was that a contract for 400 tons of coal for the Cer- 
berus and other vessels employed in the Victorian service 
(exclusive of dredgers) fell to Messrs. J. Paterson and 
Co., who were the rival tenderers with the Coal Creek 
Company, and whose quotation was 14s. 6d. per ton. For 
the remaining steam coal (imported) the contracts fell to 
the Jumbunna Company, at prices ranging from 15s. 6d. 
to 18s. per ton. All the tenders in the Victorian section 
were divided between the Jumbunna and Coal Creek 
Mines, the prices ranging from 14s. 3d. to 1/. per ton. 





Wantep, ‘‘Lock AnD Biock.”—On the evening of 
January 15 a passenger train ran into the tail of a goods 
train which was waiting at the up home signal of College 
Green signal-box, at ajunction between the Glasgow and 
South-Western and North British lines in the outskirts of 
Glasgow. The goods brake van was destroyed, and four 
wagons a good deal smashed, but only slight damage 
accrued to the passenger train. Two passengers com- 
plained of injuries, and one of the goods guards, who was 
unable to get out of the van in time, though thrown down, 
escaped with a shaking and a slight scratch on his hand. 
The signalman at College Green, who is an experienced 
man, frankly cukneeledein that in the rush of work occa- 
sioned by a large number of train movements he forgot 
the presence of the goods train, and took the passenger 
train on. He almost immediately discovered his mis- 
take, and at once informed the signalman in the rear, who 
lost no time in displaying a red light, but this was not 
seen by the driver. Although the goods train had been 
kept standing 10 minutes, Colonel Yorke does not think 
that the train men are to blame for not going to the 
signal- box to remind the signalman of their being 
there, as delays are of frequent occurrence at this 
busy spot. He concludes his report as follows: ‘‘ That 
mistakes of the nature descr above are so very 
= . fact ~~. ee pa aeons number 4 
block-telegraph signals that are daily passed from signal- 
box to si Thee, redounds to the A of FP as 
a class; but it is certain that such mistakes cannot be 
entirely eliminated so long as human agency unaided is 
relied upon to forward the proper block-signal at the 
proper time. At a busy junction, such as College East, 
and on sections of lines where the intervals between the 
block posts are necessarily short, it becomes desirable to 
supplement the vigilance of the signalman by means of 
an apparatus for electrically interlocking the signals with 
the block instruments, suchas is familiarly known as the 
‘lock-and-block’ system. Several types of such appli- 
ances are in use with marked success on different railway 
systems. Had an appliance of this nature been in use at 
College East Junction, an accident such as that under 
review could not have occurred. I have reason to believe 
that both the railway companies concerned have it under 
contemplation to adopt such a system in certain places ; 
and I would recommend that they should be urged to pro- 
vide the necessary appliances at the junctions referred to 
in this report without any further delay.” 
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REPAIRING SUBMARINE CABLE. 


On Some Repairs to the South American Company's Cable 
off Cape Verde in 1893 and 1895.*. 


By Mr. H. Benest, Assoc. M. Inst., C.E., Associate. 


In relating the experiences of these two cable repairs, 
the writer believes that some novel features present them- 
selves—firstly, in the presumable existence of submarine 
streams, or outlets of springs, or other abnormal condi- 
tions, in a certain locality of the North Atlantic Ocean; 
and, secondly, in the effects of such physical condi- 
tions upon telegraph cables. That some such conditions 
exist appears to be pretty certain by the evidence sup- 
plied at the points of rupture. 

A brief résumé of the establishment of the submarine 
telegraph between the coasts of Africa and Brazil is here 
necessary before recounting the work of repairs. This 
South American cable was made at Silvertown, and laid 
in 1892 by the India-Rubber, Gutta-Percha, and Tele- 
graph Works Company, Limited, their s.s. Silvertown 
carrying and laying the whole cable. 

The terminal points are at Saint Louis, in Senegal, on 
the West Coast of Africa, and at Pernambuco, on the 
coast of Brazil. A station is established on the island of 
Fernando Noronha, some 250 miles from Pernambuco, 
thus forming two sections, 

The section between Pernambuco and Noronha has a 
conductor of 225 lb. of copper and a dielectric of 225 lb. 
of india-rubber per nautical mile. A substantial jute 
bedding surrounds the core, and a sheath of 16 galvanised 
steel wires of 0.092 in. diameter is superposed, the break- 
ing stress of the wire employed being 84 tons to the 
squareinch. Each wire is coated with a tarry compound, 
and has a tarred cotton tape helically laid around it. The 
whole cable is served round with a helically laid cotton 
tape, and then with 20 hemp cords applied with a lay 
reverse to that of the tape. The finished diameter is 
slightly over lin. This type is called light deep-sea, and 
its weight per knot wet in air is 434 cwt., and in sea- 
water 23 cwt. The specific gravity is 2.107. 

_ The heavy deep-sea is sheathed with 12 galvanised 
iron wires 0.160 in. diameter, of breaking stress of 30 
tons per square inch; each wire is coated with a tarry 
compound, the sheathed cable being served with two 
spiral tapes of reverse lays, with a tarry compound 
between them and a bituminous one outside. Its weight 
per knot wet in air is 60 cwt., in sea water 43 cwt.; 
specific gravity, 3.75; finished diameter, 0.975 in. The 
light intermediate type is sheathed with 12 No. 6 gauge 
0.192 in. diameter galvanised iron wires; each wire is 
coated as in the deep-sea type, and the external covering 
consists of two tapes and compound. The finished dia- 
meter is 1.14 in.; its weight per knot wet in air is 86 ewt., 
in sea water 62 cwt.; specific gravity 3.65. The heavy 
intermediate type is sheathed with 12 galvanised iron 
wires 0.252 in. diameter, No. 3 gauge ; each wire is coated 
asin the other types, the sheathed cable being served 
with two coverings of jute yarn and alternate coats of 
compound. Its weight per knot wet in air is 155 ewt., 
in sea water 107 cwt.; specific gravity, 3.2; finished 
diameter, 1.6 in. 

_ The shore end type is sheathed first with 12 galvanised 
iron wires, coated as before, each 0.160 in. diameter, then 
served with a covering of tanned jute yarn. The second 
and outer sheathing consists of 14 wires, galvanised and 
compounded, 0.300 in. diameter, two coverings of jute 
yarn and compound forming the outer protection. Its 
weight wet in air per knot is 288 cwt., in sea water 213 
ewt. ; specific gravity, 4.14; finished diameter, 2.01 in. 
This description also applies to the long section between 
Fernando Noronha and Senegal, except that the dielectric 
is of gg’ segr instead of india-rubber. For telegraphic 
working, the two sections are joined up at the island, 
messages being sent direct between St. Louis and Per- 
nambuco. The speed of transmission of messages com- 
pares very favourably with other Transatlantic lines. 

In the light deep-sea type of cable, which forms 
the major portion, pliability and buoyancy are com- 
bined. It is easy to coil, runs freely, has no tendency 
to kink, requires small retarding force in paying out, 
and in picking it up proves remarkably light to 
raise. The length of the section between Pernam- 
buco and Fernando Noronha is 357 nautical miles, 
and the distance over und along line of cable 316.5 
nautical miles. The distance in a direct course is 289 
miles, and between the island and Cape San Roque, the 
nearest point on the Brazilian coast, 193 miles. The 
greatest depth encountered during the laying was 2480 
fathoms. 

The island of Noronha lies N.E. and S.W. The ex- 
treme length, including outlying rocks and islets at the 
N.E. extremity, is about 7 miles ; its test breadth is 
14 miles. Cape Placilliére, to the S.W., is in latitude 
3 deg. 5 min. 8., longitude 32 deg. 28 min. W. This por- 
tion is very bold and exceedingly picturesque, consisting 
of bush-covered cliffs and rocky Reade alternating 
with green hollows and sandy coves fringed with palms. 
The length of the section between Fernando Noronha and 
St. Louis, Senegal, was originally 1702.148 nautical miles, 
the distance over ground along line of cable being 1548.218 
miles. The total slack was originally 9.9 per cent. ; the 
greatest average depth being 2750 fathoms. 

The coast of Africa in the latitude of Senegal does not 
lend itself to flowery description; a bare, sandy, hazy 
coast line, with a heavy surf continually breaking thereon, 
conveying to the mind an idea of desolate discomfort. 
Add to this a fierce heat during the day from an un- 
clouded sun, tempered certainly by a cool N.E. wind 
during the fine season or winter—from November to April 
—the other portion of the year being calm and rainy, 
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with frequent tornadoes, and all is said that can be for 
this uninviting portion of the world. The paying out of 
the long section was accomplished under most favourable 
conditions of weather. uring eight days the depth 
passed over was from 2300 to 2800 fathoms. In nine days 
a length of 1657 — the shore end at Fer- 
nando, was laid ; this being equal to 184 knots each day 
of 24 hours, or at the rate of 7.6 knots per hour. These 
particulars are here set forth in order to show that the 
cable was well and truly laid. The agency by which it 
was broken, three months from the date of its completion 
in September, 1892, must therefore have been remark- 
able, especially at such a presumably safe depth as it 
prone sg re Mi 1200 and 1300 fathoms. 

News was received from St. Louis, in Senegal, on 
December 26, 1892, that the St. Louis-Fernando Noronha 
section had broken down on that day ; rough electrical 
observations at St. Louis indicating the break at about 
130 miles distant by cable from the landing. It appeared 
that on December 20 both St. Louis and Fernando were re- 
ceiving messages with some difficulty for the first time since 
the completion of the line, and that the s of working 
had to be reduced by about one-third. On December 24 
a very heavy surf was breaking on the beach at St. Louis, 
the precursor of a violent storm which raged until the 
morning of the 26th. Some idea of the severity of the 
gale can be formed from the fact that the seas washed 
through the roadway in front of the cable house at St. 
Louis, and flooded a large portion of the native town 
of Guet ndar. The signals between St. Louis and 
Fernando had continued to be of the same unsatis- 
factory character from the 20th, until the closing 
of the office on the night of the 25th, when the storm 
was at its height. On the morning of the 26th the 
cable was found to be broken. The cable steamer Dacia 
was fitted out with all despatch, and left the Thames with 
cable and all appliances for repairs on January 7, 1893, 
arriving off St. Toute on January 21, having provisioned 
at Santa Cruz de Tenerife on the way south. 

It was found that Monsieur Gantez, a member of the 
South American Company’s staff, had taken a number of 
tests, localising the break at between 125 and 130 miles of 
cable distant from St. Louis. Subsequent tests gave a 
minimum of 118 knots. These tests consisted of direct 
conductor resistance taken with the bridge coils, using 
zinc and copper current reversals, A battery of 20 
Leclanché cells was employed. 

Earth currents were found variable in direction and 
strength, though not exceeding one-third of a Leclanché 
cell in electromotive force. ll tests were remarkably 
steady, the | reaped divergence placing the break at 24 
miles beyond its actual distance (viz., 113 knots of cable) 
from St. Louis. For the calculation of the conductor 
resistance per knot a mean bottom temperature of 44 deg. 
Fahr. was adopted. The true mean bottom temperature 
was afterwards found to be 44.9 deg. Fahr. hile the 
chief electrician, Mr. E. March Webb, was testing from 
shore, the ship proceeded to carry out a series of profile 
soundings during three days, when the Dacia put into the 
port of Dakar to take on board Mr. Webb and two repre- 
sentatives of the South American Company, and at once 
resumed sounding work. Some 50 casts with the wire 
were taken before and during grappling operations up to 
recovery of first end; a regular and easy descent from 
shoal to deep water, with soft green and grey mud bottom 
of varying consistency, being found, as details given 
further on will show. The mean distance along the line 
of cable from St. Louis was estimated at 100 nautical 
miles, A mark buoy was placed at 78 miles, with a view 
to grapple the cable at a point to which the line would 
eventually be diverted in avoiding the dangerous ground. 

Unfavourable weather interfered with work until 
January 29. On the 30th, at early dawn, the mark buoy was 
sighted, flagstaff broken, and lamps lost. These were re- 
placed, and in the afternoon, the sea having subsided, the 
grapnel was lowered in a depth of 850 fathoms. Grap- 
pling rope and chain were paid out to a length of 1200 
fathoms, and a drag was made to the S.E., the strain 
shown on dynamometer being from 2 to 3 tons. That even- 
ing the cable was hooked, the strain during picking up 
being from 8 to 44 tons. At nine o’clock the cable was 
at the bows, the highest strain being 6 tons, falling to 4, 
and 34 tons on slack cable coming over the ground. 

After cutting the cable, and speaking St. Louis, the 
cable was tested, and found roi perfect electrically. 
Tests for conductor resistance and capacity were taken 
from both ship and shore, to determine length of piece in 
circuit, which was found to be 87.888 nautical miles. 
The dielectric resistance at observed temperature was 
9028.7 megohms; conductor resistance, 5.03 ohms per 
nautical mile ; the calculated mean bottom temperature, 
46.75 deg. Fahr. The mean depth on this length is 565 
fathoms, and the mean bottom temperature, from sound- 
ings, is 47 deg. Fahr. The temperature and depths are 
set forth in detail in the tables annexed to Mr. Webb’s 
electrical report, as printed in the company’s log of the 
expedition. 

Picking up the cable towards the break was now pro- 
ceeded with until the following day. The mean strain 
while picking up was 2.6 tons, falling to 2.1 tons when at 
rest, the cable coming in in good condition, quite freely 
and coiling well. On approaching the end, at a distance 
of 2 miles the strain rose to 6 tons; and after some 
manceuvring the cable evidently cleared itself from the 
bottom, and the end soon afterwards came on board from 
a depth of 1220 fathoms. The cable showed evidence of 
sanadh rubbing, the outer cords being stripped in places, 
unwound, and rucked up. The tape covering for about 


140 fathoms from the end was rubbed bare to the sheathing 
wires on one side only. At the broken part about 4 in. of 
the conductor was exposed, beth copper and gutta being 
nearly covered by the sheathing wires; the appearance 
indicated a tension break, with some slight torsion, The 





sheathing wires were well drawn down at their ends, 
showing a fair break.at full breaking strain ; in fact, from 
its appearance it might have been broken in a testing 
machine. Additional soundings were taken in a profile 
line from this position towards the E.S.E., and across the 
line of cable. 

A marked difference was observed in the character of 
the bottom on this line of soundings—a very soft acre 
mud and ooze, in place of the stiff green mud hitherto 
found. While the sounding was going on, the recently 
picked-up cable, after eliminating the dama portion 
near the end, was joined up with the new cable ready for 
relaying, 23.75 nautical miles being thus utilised. 

On February 2 the last line of soundings was completed. 
A buoy was prepared for a mark, but could not be placed 
in position for grappling the Fernando side of the broken 
cable, because of weather unfavourable for observations 
to determine the ship’s position, through a dense haze 
which prevailed all day, caused by fine particles of yellow 
dust thon from the = Ae land by strong north-easter! 
winds, Later in the day sights were obtained, and a mar 
buoy put down in latitude 14 deg. 56 min. N. and longi- 
tude 18 deg. 3 min. W., the depth being 1200 fathoms. 
The grapnel was soon afterwards lowered in 1300 fathoms, 
1650 fathoms of rope and chain being paid out. <A dra 
was made to the south-east, with the strain steady at 3! 
tons. Considerable swell was on, and the grapnel ro 
soon began to suffer by hammering against the bow of the 
vessel, and by being rolled along the plating by the 
‘“’scend” of the ship. After five hours’ grappling, accom- 
panied by severe rolling of the ship, wind and sea had 
risen to such an extent that operations had to be sus- 
pended for a time. 

On the afternoon of February 3, weather having mode- 
rated, fresh lights were placed upon the marked buoy, 
and the mel was again lowered. A drag was again 
made to the 8.E., the strain shown on the dynamometer 
being 4 tons. After grappling for five hours, at a rate of 
about 1 mile overground per hour, the strain rose to 
54 tons. The grappling line was now shortened. The 
strain while shortening in was 6 tons. No —— 
progress overground was made during half an hour after 
this, and, the strain still rising, it was believed that the 
cable was hooked. The operation of picking up was now 
commenced, a 5-ton strain being indicated, increasing to 
6 tons, and to 7 tons when the cable appeared at the sur- 
face. Estimating from the approximate angle between 
the legs of the cable bight when above sea surface, the 
strain on the cable was about 5 tons. The indicated strain 
fell to6 tons when at rest, and afterwards to 5 tons, as the 
slack cable was drawn along the ground ; thus proving that 
a sufficient quantity of slack had been laid originally. Four 
hours were occupied in picking up, and at 3a.m. the cable 
was secured by chains and drum ropes and cut at the bight. 
The Fernando end was taken on board, and electrical tests 
showed that portion of the cable to be electrically perfect. 
This tea end was now buoyed, and picking up the 
loose piece towards break was proceeded with, the strain 
keeping pretty steady at 4 tons, varying slightly to 34 
tons. On approaching the position of the toe a sound- 
ing gave 1160 fathoms, soft mud, the strain soon after 
this increasing to 5 tons, and frequent stop were 
now necessary to allow cable to break away from the 
bottom. The strain suddenly falling to 2 tons indicated 
that it had cleared some obstruction on the bottom. The 
cable now recovered was ‘‘screwy,” and soon showed evi- 
dence of much rubbing, like its counterpart on the St, 
Louis portion. 

On the evening of February 4 the end came on board. 
The break was similar to, and coincident with, the other 
end, the sheathing wires being close around the core, the 
conductor scarcely showing. The gutta-percha appeared 
as though it had been nipped by some hard pressure. 
Nearly 21 miles was recovered on this piece, which, 
after eliminating the damaged part, was joined up, 
spliced to the St. Louis portion of picked up cable, 
and coiled down ready to relay. The depth at 
this portion was 1220 fathoms, soft mud and ooze. 
The buoy on the end of the St. Louis portion was 
now ‘‘made for,” to verify its safety, before raising the 
Fernando end and joining up cable on board thereto 
preparatory to paying out and completing repair. Con- 
trary wind and current prevented the ship sighting the 
buoy that night, and it was at daylight on February 6 
before it was seen. Two freshly trimmed dioptric lights 
were put on the buoy, and the return to the Fernando 
end was at once made. Upon reaching this end at the 
close of the day the weather looked so ernie, that it 
was decided to at once pick up the cable and splice on. 
The strain while picking up was 2.9 tons, and when 
stopped 2.1 tons. A length equal to 1} knots of the cable 
that had been hanging from the grapnel when raising the 
bight was taken in, and not a sign of a kink found. At 
eight o’clock, the splice being finished, the bightof the cable 
was slipped from forward aft, to bring cable on to the after 
(paying out) gear. The ship’s og were put slowl 
ahead at first, on account of cable being high in the tan 
and there being but slight cohesion between the turns of 
the coil. The first course was N. 28 deg. W. true. The 
speed was increased to 4 knots, and later on to 5 knots, 
at which rate the ship was kept during the mht. 
The distance run upon the first course was 144 miles. The 
second course was N. 19 deg. E. true; distance run, 12 
miles. The third course was N. 73 deg. E. true, an 
distance run 25 miles; all by log. During the run on this 
course, the ship was f Race in order to coil down in the 
tank a laid out splice. When all was clear, the ship’s 
engines were put on to 40.44 and 48 revolutions, repre- 
senting from 5 to 6 knots speed; the course being 
changed to N. 62 deg. E. true. The weather being over- 
cast, morning observations could not be taken. Later 
on the sky cleared and a position was found, but so much 
haze obscured the horizon that the ‘‘fix” was afterwards 
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proved to be incorrect. It placed the ship several miles 
astern of: position by dead reckoning. The ship’s engines 
had meanwhile been increased to 50 revolutions, equal to 
64 knots. Shortly after eight o’clock the buoy on 
St. Louis end was sighted about 2 miles slightly on the 
starboard bow. At ten o’clock the cable, St. Louis end, 
was on board, and tests being satisfactory, the other, 
Fernando end, was passed from aft, and final splice 
started; a length equal to 0.25 nautical mile on St. 
Louis end having been hove in to insure freedom from 
kinks. 

In the afternoon of February 7, the splice being 
finished, the final bight was slipped, and the Dacia set 
on for Dakar, leaving the mark buoys in position until 
learning the result of the final electrical tests from St. 
Louis. On testing towards Fernando, when the cable was 
taken on board for splicing on to the tank section, a di- 
electric resistance per nautical mile of 13,756 megohms, at 
a calculated mean temperature of 34 deg., was found ; the 
copper resistance being 4.885 ohms per nautical mile ; 
mean depth being taken as 2142 fathoms, and mean 
bottom temperature of 35 deg. Fahr. The distance by 
cable from this point to Fernando was 1567.4 nautical 
mniles. 

In speaking to Fernando through this length the ship 
used 18 Leclanché cells without a condenser in circuit, 
either on the sending or the receiving side. Signals were 
extraordinarily good at both ends. ‘After splicing to the 
tank section on board about 136 nautical miles, it was 
found necessary to use a condenser capacity of 100 micro- 
farads. Twelve Leclanché cells were found sufficient for 
transmitting signals. 47 nautical miles of cable was re- 
covered, and 73.6 nautical miles used in repair, 39.6 
nautical miles of which was part of the 47 nautical miles 
recovered. The length of the restored section, after 
repair, was increased by 26.5 nautical miles ; the original 
length being = 1702.15 nautical miles. The present = 
1728.67 nautical miles; add to this the length of Fer- 
nando-Pernambuco section, = 357, gives entire length 
2085.67 nautical miles. 

A slight alteration in mean depth and bottom tempe- 
rature occurred in the working out of results, viz. : 


Mean 
Depth, 7x, Bottom 
* Temperature. 
fathoms Fahr. 
Original section wks ee 2172 34.9 
After repairs ... be Ae 2142 35.2 


The cable was diverted from the original line alon 
other courses for a distance overground = 57 nautica 
miles, and 17 miles to the westward of the position where 
the rupture occurred. The total slack given was = 16.3 
nautical miles = 284 per cent. on the length paid out. 
These repairs being completed, the vessel returned to 
London ; but, unfortunately, further experience in this 
locality was to come. 

(To be continued.) 





Tut Danuse.—The Danube Steam Navigation Com- 
pany has recommenced traffic upon the Lower Danube 
and its tributary streams. 





Water Suppry or Boston.—Boston proposes to have the 
largest storage reservoir in the world, Its capacity will 
be no less than 65,000,000,000 gallons, or enough to supply 
Boston for 34 years. The storage power of the monster 
Boston reservoir will be twice as much as that of the new 
Croton reservoir of New York, and twice that of the 
six reservoirs of Birmingham, England. The reservoir is 
to be built at Clinton, Massachusetts, and it will cover 
over 4000 acres. 





CATALOGUES.—We have received from Messrs. D. and 
L. Tullis, of the Kilbowie Iron Works, Glasgow, a copy 
of their illustrated catalogue of laundry bearers tel ghe 24 
Louis Harper, of Aberdeen, has sent us a copy of his 
price list of suspension footbridges.—Messrs. R. Warner 
and Co., of 27, Jewin- crescent, Cripplegate, London, 
E.C., have just issued a new catalogue of hydraulic and 
other machinery, which contains illustrated descriptions 
of different types of pumps, turbines, and water-wheels. 
The catalogue is of convenient size and is well printed. 





Tue Ececrric Lieut at DurBAN.— Arrangements which 
are being matured by the Durban Town Council for the 
electric lighting of the town are making rapid progress, 
and it is expected that the installation, so far as the 
lighting of the streets is concerned, will be Pg geen in 
April. ‘The foundations for the machinery at the gene- 
rating station at the Point are being prepared, and 
already some of the dynamos have been erected. The 
engines and other machinery are being taken out in 
detachments. A commencement has been made with 
the laying of the street cables, and the work is pro- 
gressing rapidly. The cables are three in number, and 
consist of a concentric armoured cable for the incan- 
descent light, and two high-tension main cables, the 
two latter being inclosed in a 4-in. cast-iron pipe. 
The street lighting will be provided for by 45 are lamps 
of 2000 candle-power each, a light similar to that 
supplied by the two are lamps at. present stationed 
in West-street. Sub-stations are to be — near the 
Hotel Métropole, in Smith-street, in the basement of the 
town hall, and near the young ladies’ college in Russell- 
street. At these stations the high-tension current of 
2800 volts supplied from the main station will be reduced 
to a low tension of 100 volts, and will then be distributed 
to consumers. The contractors for the work are the 


Electric Construction Company, of Wolverhampton, and 
the installation is being carried through under the super- 
vision of Mr. Roberts, electrical engineer. 





LAUNCHES AND TRIAL TRIPS. 


THE Clydebank Engineering and Shipbuilding Com- 

ny, Limited, launched on the 20th ult. a handsome 
fall: wered steam yacht, built by them for foreign owners, 
per Messrs. G. Watson and Co. The vessel is con- 
structed to the highest class in Lloyd’s Yacht Registry, 
and will be fitted with machinery which will give her a 
high rate of speed, the engines being of the inverted — 
expansion type, and steam supply being from two double- 
ended return-tube boilers. The private accommodation 
for the owner is placed forward and aft of the machinery 
space, the officers and crew are forward, and the servants 
are placed aft. Refrigerating machinery on the Kilbourn 
system is fitted in the ship, with large refrigerating 
chambers adjoining, and a complete system of electric 
light has also been fitted throughout. 





The steel screw steamer Landana, constructed at the 
Cleveland Dockyards of Sir Raylton Dixon and Co., for 
Messrs. Elder, Dempster, and Co., of Liverpool, was 
taken out to sea for her official trial trip on the 26th ult. 
Her principal dimensions are 321 ft. by 44 ft. by 26 ft. 
moulded, and she is built to Lloyd’s highest class. Triple- 
expansion engines have been fitted by the North-Eastern 
Marine Enginering Company, Limited, Wallsend, having 
cylinders 23 in., 36in., and 59 in. in diameter by 42 in. 
stroke, with two large boilers working at 160 Ib. pressure. 
The trials were satisfactory. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 27th ult. a steam trawler of the following dimen- 
sions: Length, 100 ft. 8 in. ; beam, 20 ft. 5 in.; depth 
moulded, 11 ft. 8 in., for the Cleethorpes Steam Trawling 
Company, Limited, Grimsby. -Triple-expansion engines 
will be fitted by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, the cylinders being 
10 in., 174in., and 30 in. in diameter by 21 in. stroke, with 
a large steel boiler working at 200 1b. pressure. She was 
named Raven. 





The steel screw steamer Vlug on the 2nd inst. went 
on her trial trip. She has been built by Messrs. William 
Gray and Co., Limited, to the order of Messrs. Nielson, 
Van Holk, and Co., of Amsterdam, and is 243 ft. in 
length by 34 ft. 6 in. breadth by 17 ft. 3in. depth. The 
machinery has been supplied by the Central Marine En- 

ine Works of Messrs. William ray and Co., the engines 
1aving cylinders 18 in., 28} in., and 474 in. in diameter 
by 33 in. piston stroke, and the boiler being of large size, 
capable of giving an ample supply of steam at 160 lb. 
working pressure. Everything was found to work ad- 
mirably. 





Messrs. Alexander Stephen and Sons, Glasgow, launched 
on the 3rd inst. a steel screw steamer of dimensions 
370 ft. by 48 ft. by 274 ft., with full poop, bridge-house, 
and top-gallant forecastle, and fitted with engines (also 
built at Linthouse) having cylinders 25 in., 41 in., and 
67 in. in diameter by 45 in. stroke, supplied with steam 
at 175 lb. pressure from boilers fitted with Howden’s 
forced draught. This vessel is practically a sister ship to 
the s.s. Nyanza launched in December. She is the 
fifteenth steamer built by Messrs. Stephen for the same 
owners, Messrs. Maclay and McIntyre, of Glasgow. She 
was named Sahara. 





Messrs. Joseph L. Thompson and Sons, Limited, 
Sunderland, launched the s.s. Amphitrite on Wednesday, 
the 3rd inst. She is built to the order of Messrs. 
Stathatos Brothers, of Braila. Her principal dimen- 
sions are: Length between perpendiculars 320 ft. ; 
breadth extreme, 24 ft.; depth moulded, 23 ft. 94 in. 
She is built on the single-deck rules to Lloyd’s highest 
class, on the cellular double- bottom principle. The 
vessel has strong hold beams at the main deck height, 
and has eight iron division bulkheads, with iron longitu- 
dinal bulkheads, right fore and aft, except in the way of 
hatchways, where wood shifting boards are fitted. Five 
large cargo hatchways are fitted on the upper deck, and 
also a small hatch to the reserve bunker. She is fitted 
with engines by Messrs. Blair and Co., Limited, of 
Stockton. The sizes of the cylinders are 234 in., 39 in., 
and 64in. in diameter by 42 in. stroke, supplied with 
steam by two large multitubular boilers working at 160 Ib. 
pressure. 





The Clan Macdonald, one of the four sister steamers of 
the ‘‘ Turret ” type ordered from Messrs. W. Doxford and 
Sons, Limited, Pallion, by the Clan Line Steamers, 
Limited, Glasgow, was launched on the 3rd inst., and is 
now the largest of the 30 ‘‘turret” vessels afloat. The 
Clan Macdonald is 400 ft. long, with a beam of 50 ft., and 
a gross register of 5000 tons. Her deadweight carrying 
capacity is 7000 tons. She is specially arranged for the 
Eastern trade, and will be fitted with triple-expansion en- 
“ery which will give a speed of 13 knots. The electric 
ight will be installed throughout, including a Canal 
searchlight. 





The new steamer Bittern, built to the order of the Cork 
Steamship Company, Limited, proceeded on her official 
trial trip on the 4th inst. The speed attained by the 
vessel was 12 knots, being 14 knots in excess of the 
guaranteed speed. The Bittern is to sail for Ghent, and 
1s the seventh steamer built by the Caledon Shipbuilding 
Company, Limited, for the Cork Steamship Sc 
Her dimensions are 220 ft. between ap Ee ee by 
32 ft. beam by 16 ft. 6 in. moulded depth, the deadweight 
capacity being 1100 tons, including bunkers, on a 
15 ft. lin. draught. The height of *tween-decks is 7 ft., 
and the total cubic measurement about 45,000 ft. The 
engines have cylinders 19 in., 3lin., and 50 in. in dia- 





meter by 33 in. stroke. The boiler is 154 ft. by 10 ft. 6in., 
and there is a separate donkey boiler. 





Messrs. Ropner and Son, Stockton, launched on the 
4th inst. sneer of their patent trunk steamers named 
Dunblane, being the largest they have built of this type, her 
dimensions being 330 ft. by 45 ft. by 28 ft. 103 in. moulded 
depth. She has been built to the order of Messrs. 
Macbeth and Gray, of Glasgow, and is in all other respects 
a sister ship to the s.s. Dunottar, recently built for the 
same owners. She is built off the spar-decked rule with 
two decks laid, Poop, bridge, and topgallant forecastle. 
She will be fitted with a set of triple-expansion engines 
by Messrs. Blair and Co., Limited. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, launched on the 4th inst. the Empress Queen, 
a large paddle steamer which they have built for the Isle 
of Man Steam Packet Company. The Empress Queen 
is a vessel of 2000 tons gross, constructed of steel through- 
out, and when completed will rank as the largest and 
most powerful sodiie steamer afloat. She is to have 
engines of 10,000 indicated horse-power, and has been 
splendidly fitted up for the accommodation of a large 
number of passengers. The new steamer is intended for 
the Liverpool and Douglas service of the Isle of Man 
Steam Packet Company, and will be the finest and fastest 
vessel in their fleet. 'Thename Empress Queen has been 
given by Her Majesty’s special permission and in honour 
of her diamond jubilee. The principal dimensions of the 
new steamer are: Length, 375 ft. ; breadth, 83 ft. 6 in. ; 
depth moulded, 25 ft. 6 in. The decks are four in number, 
and are termed “ lower,” ‘‘ main,” ‘‘spar,” and ‘‘ pro- 
menade.” Dining accommodation for 124 first-class pas- 
sengers is provided in a handsomely furnished saloon on 
the lower deck. The dining saloon forward of machinery 
space, on the lower deck, having bar and pantry adjoin- 
ing, provides ample accommodation for the second class. 
On the same deck, and forward of this, is a ladies’ second- 
class saloon. The main deck above is arranged as a second- 
class shelter, and contains a bar, buffet, mail and parcel 
room. Aftof the boiler-room casing is a galley in which 
the cooking for all the passengers will be done. On the 
spar deck aft, in houses, are several private cabins, fitted 
with berths, &c., in the very newest style ; and amidships 
on the same deck is a cloak-room and combined bar and 
smoking room; while all fore and aft every available 
space is utilised for sitting room, there being sparred seats 
sufficient to seat over 560 persons. Above the spar deck 
is a spacious promenade deck, extending from the fore 
end of the boiler-room right aft to the end of the first-class 
cabin, with buoyant seats running the entire length, ex- 
cepting a small portion at the after end, which is required 
for the boats. The vessel will be fitted with compound 
diagonal surface-condensing engines, the largest and most 
powerful paddle-wheel engines yet built. There will be 
three steam cylinders placed side by side, and workin 
on three cranks, the high-pressure cylinder being place 
between the two low-pressure cylinders. The high-pres- 
sure cylinder is fitted with a piston valve, and each of the 
low-pressure cylinders with flat slide valves, all controlled 
by the usual double eccentrics and link-motion valve 
gear. The condenser is cylindrical, and placed athwart- 
ships between the cylinders and the supports for the shaft- 
ing, and the condensing water is supplied by a circulating 
pump worked by an independent steam engine. The 
paddle-wheels are made of steel, and constructed on the 
feathering — with curved floats. Steam is sup- 
plied by four double-ended boilers arranged in two com- 

artments, one forward and one aft of the engine-room. 

he boilers are of the multitubular return-tube marine 
type, each having eight corrugated furnaces, and con- 
structed entirely of steel to Board of Trade requirements. 
They are adapted to work with Messrs. Howden’ssystem 
of forced draught, and the necessary fans and engines will 
be fitted to supply air to the furnaces. 





The s.s. Skanderborg, built to the order of the Steam 
Navigation Company ‘‘ Dannebrog,” of Copenhagen (C. 
K. Hansen), was launched on the 4th inst. at the yard of 
the Elsinore Iron Ship Building and Engineering Com- 
pany, Elsinore, Denmark. This steamer is built of steel 
to the highest class at British Lloyd’s, and her dimensions 
are 278 ft. 6 in. by 40 ft. 4in. by 19 ft. 54 in. depth of 
hold. The engines are of the triple-expansion type, with 
surface condenser, indicating 800 horse-power. 





The Ariel, torpedo-boat destroyer, was launched from 
the yard of Messrs. Thornycroft and Co. on the 5th inst. 
She is similar to the Desperate, already illustrated and 
described in ENGINEERING. 





The Australia, cruiser, which will form part of the escort 
when the Queen travels from Portsmouth to Cherbourg, 
had a satisfactory two hours’ trial of her machinery at 
Portsmouth on the 5th inst. With 100 revolutions and 
5000 horse-power she developed a speed of 17 knots. 





The Seal, torpedo-boat destroyer, was launched at 
Birkenhead by Messrs. Laird on the 6th inst. The 
Virago has gone to Devonport to be prepared for service, 
and will be followed by he Quail and Thrasher by the 
end of the month, 








SourH Arrican Go.p.—In spite of the great difficulties 
which weighed upon Transvaal gold-mining last year, the 
output of the Witwatersrandt district in the 12 months 
slightly exceeded that of 1895. The production for the 
last five years has been as follows: 1892, 1,210,867 oz. ; 
1893, 1,478,474 oz. ; 1894, 2,024,159 oz. ; 1895, 2,277,635 oz. ; 
and 1896, 2,281,875 oz. The output showed a considerable 
falling off in the first four months of last year, but since 
then a substantial revival has taken place. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiIteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice Sale 
Drassh, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O. of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


19,828. R. Heathfield and W. S. Rawson, London. 
Electrolytical Apparatus. [3 Figs.) October 22, 1895.-- 
This improved electrolytical apparatus consists of a revolving 
barrel containing electrolyte liquid and cathode metal to receive 
deposit ; a central anode insulated from the barrel but connected 
to the + terminal of a source of electricity, and conducting bars 
arranged at intervals around the interior of the barrel insulated 
therefrom and connected to the — terminal of the source of elec- 
tricity. A hermetically closed barrel A, containing the electrolyte 
liquid, and preferably more than half full, is caused to revolve by 
flanges at its ends which rest on rotating rollers a. The barrel may be 
made of cast iron lined with material which can be made to adhere 
to and insulate the inner surface of the barrel and which is not 
acted on by the electrolytic solution. In this case the anode con- 
sists of a set of discs of the metal to be dissolved fixed ona central 
shaft. The bolts which pass insulated through one end of the 
barrel to fix the anode cylinder B are extended beyond the end 
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and carry a metal disc M, made in halves, which revolves ina 
trough of mercury mm connected with the + terminal of a source 
of electricity. On the interior of the barrel are fixed at intervals 
longitudinal metal bars E, preferably of half round section, which 
are insulated from the metal of the barrel, and passing through 
one end of the barrel are bent and connected by insulated wires e 
to insulated blades G, which revolve in a trough containing mer- 
cury N. The blades G are so arranged in relation to the bars E in 
such a way that only those of the blades that are connected 
to the bars which have the cathode pieces of metal rolling 
over them as indicated at Z, are for the time dipping in the mer- 
cury N which is connected to the -— terminal of the source of elec- 
tricity. Thus, while the barrel revolves, the cathode pieces of 
metal Z roll over the longitudinal bars E in its lower part, being 
thus put in electrical connection with the mercury N and the 
— terminal, while the inner cylinder B containing the anode 
pieces Y, or the revolving discs, are in connection with the + 
terminal. (Accepted January 26, 1897.) 


6306. A. Greenwood, Leeds. Electric Motors. 
[2 Kigs.] March 21, 1896.—The object of the present invention is 
to provide a compact and simple construction of electric motor, 
the exterior of which forms a casing that incloses the field magnets 
and armature, in such a manner as to allow of ready access to the 
interior thereof, for the purpose of removing, when injured, the 
magnet coils, cores, and pole pieces, without disturbing the arma- 
ture, and renewing and replacing any injured parts. For this 
purpose there is provided in substitution for the ordinary frame- 
work, a rectangular casing of iron A A, which carries the bear- 
ings for the shaft B of the armature C. A!, A2are central openings 
in the opposite sides of the case A. The opening A! is formed by 
a sleeve extension of the casing, and it is made sufficiently large 
to allow of the insertion of the armature and its shaft, and the 
opening A suffices for the projection of the shaft through the 
opening. This opening is covered by a plate A®, which carries the 
bearing @ for one of the journals of the armature shaft B, and it 
is secured in its place by bolts. The largeropening A! of the case 
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is fitted with a bearing a! for the other journal of the armature 
shaft. A brass cover A4 serves to close the sleeve or cylindrical 
extension of the case, The top of the case has a detachable cover 
A®, pendent from which is the core and bay piece D of a field 
magnet. The same arrangement is provided at the bottom of the 
case, where A6 is a detachable cover carrying a core and pole piece 
DI, and designed for the like purpose. Fitted to the armature 
shaft B is the usual commutator E, and in contact with the com- 
mutator are carbon brushes F, F pendent from a yoke G, which is 
made fast adjustably to the bearing a! carried by the cylindrical 
extension of the case. These brushes are held in contact with the 
commutator by means of a tension spring fin connection*there- 
with. Externally of the casing A, the armature shaft B is fitted 
with a spur pinion b!, which gears into and drives a spurwheel h 
keyed to the driving shaft H of the motor. This shaft has its bear- 
ings in the side of the case A and in a supplementary casing A* 
provided for inclosing the gearing, and bolted to the main casing 
A. (Accepted February 3, 1897). 








13,297. S. Regnoli, F. Lori, R. Pignotti, M. Panda- 
leoni, and M. ‘Besso, Rome. Electric Furnaces. [2 
Figs.) June 16, 1896.—This invention relates to an electric fur- 
nace intended for chemical reactions, in which a combustible gas 
is generated. The improved furnace is especially suitable for use 
in the manufacture of carbides, and in particular of calcium car- 
bide. The figures illustrate a furnace used for manufacturing 
carbide of calcium in which oxide of carbon is generated. A is 
the case or shell of the furnace lined with refractory material. B 
is the carbon block which forms the lower electrode, and in which 
is formed the hole C for the passage of material. The said block 
B rests on a metallic plate D. E is the air chamber, which is 
maintained at a high temperature by burning the gases generated 














during the reaction ; F is the upper shell or case where the gases 
are collected; H is the upper electrode carried by the rod G, 
through which rod, in this instance, the current is conducted to 
the electrode ; Iis the mouth of the tube which carries out the 
gases; Lis the reservoir for the material to be introduced into 
the furnace; M the small gas furnace in which the gases are 
burnt ; and N the screw conveyor for regulating the introduction 
of the material through the tube or ~ O; Pisa carbon plug 
used for closing the hole through which the molten material 
flows out, which plug is supported by the lever Q, which is 
worked externally, and can be regulated by means of a spring or 
weight g. R is a tunnel through which passes the trolley S, into 
which the material produced is delivered through the hole C 
when the plug P is withdrawn. (Accepted February 3, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1993. T. A. Greene, London. Prepayment Gas 
Meters. [7 Figs.) January 28, 1896.—This apparatus is ope- 
rated as follows: A coin is inserted in the slot and falls into the 
cradle 10 resting upon the serrated segment 14. The handle 11 is 
then pushed in, causing the surface of the coin to come in contact 
with the segmental lever 15, whereby the same is moved. This 
acts upon the two-armed sleeve 19, the pawl of which is in gear with 
and rotates the ratchet wheel 17, whereby the toothed wheel 18 is 
also rotated. The long pinion 32 is thereby rotated, and being 
screw-threaded internally, also moves longitudinally along the 
spindle 34 a distance corresponding to the supply of the predeter- 
mined quantity of gas. This movement of the pinion 32 opens the 
valve and also indicates on a scale on the outside of the meter case 
the amount of gas paid for by means of the pinion 33 and a pointer. 
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Gas is now free to flow, the gearing from the crank spindle 37 
rotating the spindle 34 and driving the long pinion 32 back to zero 
when the valve is again closed. Before inserting another coin in 
the slot, it is necessary to pull the handle 11 outward and thus 
bring the cradle immediately beneath the slot. This operation 
simultaneously brings the segmental lever 15 forward, the lugs 49 
on the cradle frame abutting against the lugs 50 on the segmental 
frame as shown in Figs. 2and 3. The handle 11 and cradle 10 are 
free to move backward and forward without the insertion of a 
coin in the slot, but no movement is conveyed thereby to the seg- 
mental arm 15, the latter only being moved by contact with a coin 
or token acting as the driving surface. Guides or fingers 61, 51 
are attached to the cradle 10 and brake clamp 44. (Accepted 
February 8, 1897). 


2436. H. New York. Process and Appa- 
ratus_for Produc Motive Power from Combus- 
tible Liquids and Gases. [2 Figs.) February 3, 1896.—In 
the modified form of the apparatus shown, liquid fuel, such as 
acetylene, contained in the reservoir A, expands and passes 
upward through the coil }, where it is still further va: rised or 

referably further expanded by the heat from the burner c. 
From the coil the gaseous fuel passes into the combustion 








chamber C, drawing in atmospheric air by the force of the jet 
through openings e!, to support the combustion of the gaseous 
fuel in said chamber C. The products of combustion thence pass 
from said chamber through a conduit C2 to the motor D, and 
during such passage draw in atmospheric air through the open- 
ings e2 to dilute the same, and to more or less cool said” products 
before doing duty in the motor. The exhausted products from 
the motor may be led by the pipe D5 to the burner c to heat the 





coil b, and such exhausted products may also be conveyed by a 
pipe i to a heater j beneath the reservoir A to expand the fuel in 
said reservoir. Instead of thus utilising the heat of these pro- 
ducts, a portion of the expanded fuel may be conducted by the 

ipe K (indicated by dotted lines) and burned at the heater j. 
Me combustion of the fuel may be started in any suitable manner, 
such as by a spark passing between electric terminals in the com- 
bustion chamber C. (Accepted February 3, 1897). 


RAILWAYS AND TRAMWAYS. 


1066. E.R. Calthrop, Liverpool, and J. C. Taite, 
London. Conveying Vehicles on ht Railways. 
(27 Figs.) January 15, 1896.—This invention has for object to 
enable ordinary road vehicles or railway or other trucks, with or 
without their loads, to be readily placed upon and conveyed over 
railways of narrow gauge either to a dépdét or to the goods station of 
an ordinary railway, so that such light narrow-gauge lines may be 
utilised to greater advantage than has heretofore been usual by 
obviating to some extent the necessity of transferring loads from 
one vehicle to another. For this purpose the improved carrying 
vehicle is constructed with two longitudinal troughs or ways, 
arranged outside of and carried by the framing one at each side 
of the vehicle, at a level below that of the upper part of the 
vehicle and not much above the level of the track, the 
arrangement being such that an ordinary road vehicle can be 
readily run by inclined ways or otherwise on to the longitudinal 
troughs or ways, and be thereby supported and carried. In the 
example shown, the frame of the carrying vehicle is mounted on 
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two four-wheel bogie trucks 1, is made Mt pressed steel, and com- 
prises cross-bearers 2, and two a combined sole-bars and 
ways 3 made in the form of troughs, upon which can be run the 
carrying wheels 4 of the lurries 5. e troughs are supported 
atintervals by brackets 3a secured to the cross- rs 2. To suit 
curves of small radius, the carrying vehicle is provided at each 
end with a single and central buffer and coupling 6. A carrying 
vehicle constructed with bogies as described is specially advan- 
tageous where heavy vehicles, such as loaded ordinary standard- 
gauge wagons, have to be carried over a narrow-gauge line, as not 
only are facilities afforded for travelling round sharp curves such 
as are common in narrow-gauge — railways ; but, furthermore, 
the load is distributed, through the several axles, over a greater 
number of rails and sleepers, so that a standard-gauge wagon can 
be safely carried over a coer oy line having much lighter 
rails and fewer sleepers than would be needful in a standard-gauge 
line to safely carry the same loaded wagon at the same speed, 
if travelling with its own wheels on the rails. (Accepted 
January 19, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &o. 


1797. L. Rushworth, Droylsden, and A. Fletcher, 

e, Lancaster. "Furnace Door for 
Steam Boilers. [4 Figs.) January 25, 1896.—a be is the T- 
shaped swivel door, c being the hollow wing through which the 
air passes. dis the damper, e the cylinder and piston filled with 
oil to insure a slow descent. is a cam to raise cylinder e; /,/ are 











catches to slide in slots in cam f for the purpose of fastening the 
door. h is a lever to open, and k a spring to close the door. 1 and 
2 are pulleys to slide round cam /f, 3 and 4 are guides to keep the 
cylinder in its = position. The action is as follows. hen 
the cylinder has fallen so that the pulleys 1 and 2 have pressed the 
catches J, / out of the slots, the door may then be opened. The 
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lever h if moved to right hand of the furnace will put } in centre 
of furnace, when ¢ will close left side of furnace, the cam / will 
have raised cylinder ¢ and damper d to the position shown in 
Fig. 1. In this position the right side only of furnace can be fed. 
The lever h being released, the spring k will close the door a b ¢, 
when the catches /, / will slide in the slots in cam f, thus fastenin 
the door, until the cylinder e which is slowly descending shal 
again release the catches J, l, and then the door may again be 
opened, and the opposite side fed. The object of this invention is 
to allow the furnace to be fed on one side at a time only. The 
same object may be gained by hinging two doors to a hollow plate 
projecting in the furnace, and fixed on the deadplate. (Accepted 
February 3, 1897). 

25,491. G. Cooper, Leeds, York. Metallic Packing 
for Stuffing-Boxes. [1 Fig.) November 12, 1896.—A is the 
stuffing-box constructed at its inner end with a flange or fillet B 
having an annular flat surface within the box. C is the gland 
constructed with a flange or fillet D whose inner surface is of a 
form corresponding to an annular portion of a sphere. Eis the 
main sleeve constructed with a flange or fillet and the surface of 
whose outer end is an annular portion of a sphere accurately 
fitting the inner surface of the flange D of the gland. Fis an 
outer ring of a section approximately L-shaped, but with its 
inner annular face inclined so that it corresponds to an annular 
portion of an inverted cone. A portion of the outer part of this 
ring bears against the inner annular surface of the flange of the 
main sleeve. GG and G! G! are two pairs of soft metal packing 
rings. Each of these rings is partly cylindrical and partly conical, 
and they are arranged base to base and so that they fit accurately 
around the rod H to be packed. I is a ring intermediate between 
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the pair of soft metal packing rings G G and the pair G! G1, and 
is of wedged-shaped cross-section so that its annular inverted 
conical surfaces fit the annular conical surfaces of the soft metal 
rings G, G! that are in juxtaposition to it. K is a flanged inner 
ring ; it is of approximately (_-shape in cross-section, but with 
inclined outer face constituting an inverted annular conical face 
that fits the surface of the soft metal packing ring G! juxtaposed 
toit. The outer ring, inner ring, soft metal rings, and inter- 
mediate rings are allinclosed within the main sleeve. M is the end 
ring approximately [_-shaped in cross-section and having at its 
inner side a flat annular surface that bears against the juxtaposed 
flat annular surface of the flange B of the stuffing-box. N isa 
spiral spring compressed between and bearing at its ends against 
the inner ring K and the end ring M. The main sleeve is of 
brass ; the outer, intermediate, inner, and end rings may be of gun- 
metal or brass ; the rings G G and G! G! are of white metal. The 
number of pairs of soft metal rings and intermediate rings may be 
varied, (Accepted February 3, 1897). 


TEXTILE MACHINERY. 


5883. W. E. Heys, Manchester. (J. Caqguelin, Paris.) 
Warp Sizing and Dressing Machines. [1 Fiy.] March 
17, 1896.—In ordinary warp sizing and dressing machines the yarn 
is supplied at one end and is wound upon the loom beams at the 
other or opposite end. Because of the frequently excessive length 
of such machines the attendant who has to superintend the pas- 
sage of the warps to the sizing trough cannot also superintend the 
beaming, and an assistant is required for perfect control. This 
invention consists in so reconstructing or rearranging such ma- 
chines that a single operative is competent to attend to it fully. 
































For the purpose of this invention the machine terminates in one 
direction at the drying chamber C, whence the warps D return, as 
indicated by the arrows below the sizing trough B, to the front 
end of the machine, where they are wound upon the loom beam 
F. The warps being wound upon the beams at the front end of 
the machine, instead of at the back of the drying chamber or its 
equivalent as in existing machines, the result is that the whole 
operation of the machine is under more perfect control. The 
warping beams A, A and the sizing trough B may be constructed 
and arranged together with their accessories, as at present. (Ac- 
cepted January 20, 1897). 


VEHICLES. 

19,833. A. G. New and A. J. Mayne, London. 
Electrical Propulsion of Vehicles. [2 /igs.) October 22, 
1895.—-This invention relates particularly to cycles and other 
vehicles intended for use on roadways. The idea of the invention 











consists in arranging the rotating part of the motor or motors as 
the direct traction wheel of the vehicle. The ‘‘stator” § of this 
polyphase motor is shown inside the ‘ rotor” R, the perforations 
for the windings alone being indicated, and is secured by the web | 





W to the fixed axle of the vehicle A. This axle A is secured by 
the standards H to the bottom board B or any other suitable _por- 
tion of the vehicle. The “rotor” R is bolted to the arms F, F, 
forming a second web, and turning on the axle A in the bearings 
L, L. The external rim K is the tyre of the wheel thus formed. 
The same arrangement may be adopted with a direct-current 
motor, S being in that case the stationary part of the motor, 
while the rotating part (which would in that case be preferably 
the armature) is arranged as is R in the figures, in which case it 
will have to be connected with a commutator in the ordinary 
manner. (Accepted February 3, 1897). 


24,791. H. J. Lawson, London. Motor Cycles. 
(2 Figs.) November 5, 1896.—The leading and trailing wheels A 
and B support a frame C which has attached to it in rear of the 
bottom bracket C1 a motor D supported by and between the two 
stays C2 and also by the stays C%, C4. Dl is the main shaft of the 
motor, which is geared to the trailing wheel B. E is the pedal 
shaft geared by a chain F to achain wheel B! on the trailing 
wheel B in order that when desired the power of the rider may be 
employed to sid the motor in propelling the cycle or to start the 
motor. An automatic clutch can form part of the gear between 
the pedal shaft E and the trailing wheel B so that the latter may 





be allowed when driven by the motor to overrun the pedal shaft 
but cannot conversely be overrun by it. For the operative con- 
nection of the motor shaft D1! with the trailing wheel B it is pre- 
ferred to dispense with a chain, and to employ worm or helical 
gearing. The motor shaft D! is provided with a worm D2 gearing 
into a wormwheel G fixed on one end of an intermediate shaft G 

carried by the stay C4. The other end of this intermediate shaft 
has secured on it a bevel pinion G2 which operates the trailing 
wheel B by acting on a bevel wheel B2 fixed to the rear wheel hub. 
Worm or helical gearing may be employed instead of the wheels 
G2, B2, or helical gearing may be used in place of the worm D2and 
wormwheelG. (Accepted January 20, 1897.) 


25,210. R. J. L. Hildyard, Cue, Western Australia. 
Axles and Axle-Boxes. [1 Hig.) November 10, 1896.—A is 
the axle, provided with an internal chamber or reservoir B for 
lubricant ; C is the axle-box inclosing the axle A. The reservoir 
B is charged through the plug-hole b, and the lubricant finds its 
way to the axle-box through the open end of the axle, and through 
holes @ pierced in the axle. The axle-box at its outer end is 
closed, but it has the plug-hole c furnished with a screw plug, 
which plug-hole, when open, provides means for flushing out the 
reservoir and axle-box, when required, by cleansing liquid poured 
in at the hole b. Upon the axle A is a coned collar D, which 
meets a correspondingly coned surface d in the interior of the 
box C. The box ©, at its inner end, is threaded internally to 
receive a lock nut E. e is a recess within the nut E, to hold 





rs 


suitable packing. F is a washer, flat on the side next the end of 
the nut E, and coned on the side next the collar D, against which 
it bears. G is a flange on the outside of the nut E, and g, g! are 
metal and leather washers between the said flange and the end of 
the box C. is a washer inside the nut next the coned washer F. 
e* are holes to receive a spanner by which the nut may be turned, 
and e** is a locking pin driven through the nut into the head of 
the box C, and held by a spring, to prevent the said nut from 
coming undone. The box C carrying the wheel can be adjusted 
on the axles by means of the nut E, which, when screwed up, 
draws the coned surfaces D and d together, and holds the box, 
and with it the wheel, more tightly on the axle. The exclusion 
of dirt and dust at the inner end of the box is insured by the 
washers and packing between the lock nut E and the box. 
(Accepted January 20, 1897). 


MISCELLANEOUS. 


25,100. A. Schmidt, Cassel, Germany. Process for 
veruyieg Crude Acetic Acid. [1 Fig.) November 9, 
1£96.—Heretofore chemicals giving off oxygen have been employed 
for oxidising and rendering harmless the empyreumatic con- 














stituents of crude acetic acid, ¢.g., tar, sulphurous acid. Such « 
process, however, is expensive, and leads to considerable loss of 
acetic acid, The process which forms the subject of the present 
invention consists in obviating the above-mentioned defect by 


effecting the oxidation of the crude acetic acid by means of 
commercial pure oxygen in suitable apparatus. In this process it 
is important to keep the crude vegetable acid, warmed and under 
pressure, in intimate mixture with the oxygen until the acetic 
acid has become completely purified. The vegetable acetic acid 
which is to be purified from its empyreumatic constituents, is 
pumped from above, in a fine jet, into a closed filter filled with 
charcoal or coke, while, at the same time, a weak stream of pure 
oxygen under pressure is directed into the apparatus for the pur- 
pose of intimately mixing with the acetic acid, and for oxidising 
the tarry constituents into insoluble resinous matter which re- 
mains clinging to the filtering material. A form of apparatus 
suitable for carrying out this process is shown in the accom- 
panying drawings, and comprises a charcoal filter A and 
a@ rose or spraying nozzle B in connection with the inlet 
pipe R, through which the crude acetic acid delivered by 
the force pump P is introduced into the upper part of the 
apparatus above the perforated plate T. This plate serves 
to still further divide the acid before it enters the filtering 
column of charcoal. Near the lower part of the filter A, there is 
also a perforated plate T! to support the filtering column of char- 
coal, and to split up the oxygen sprayed through a rose B! con- 
nected to the end of the pipe R! leading from the steel flask or 
cylinder O containing compressed oxygen for the purpose of oxi- 
dising the acetic acid. The purified acid is drawn off, through 
ow pipe L, into asuitable receiver. (Accepted January 
20, 1897). 


2560. W. Dunham, London. Means for the Manufac- 
ture of Bottles. [4 Figs.) February 4, 1896.—The object of 
this invention is to make the brim or collar and neck of such 
bottles perfect and straight with the body thereof, and with the 
glass of same of regular thickness, and so that the bore or hole in 
the neck shall be perfectly central and round. The operation of 
the arrangement shown in Fig. 1 is as follows: The requisite 
amount of metal having been collected on the patherer DE, 
same is introduced into the body of the mould A A! as usual, and 
the bottle G blown through the air tube E in the usual manner. 
The plunger F within the gatherer D E is then caused to descend 
until it is within the neck of the bottle G, as shown. The false 
collar B B! is then forced downwards against the action of its 
springs b, b! by any suitable means, such as the levers H, Hl}, 
carrying with it the cutter-off C Cl, secured to the top of same, 





which by its movement presses the metal effectually to all parts 
of the neck of the mould, and thereby insures the production of a 
perfectly straight neck with a central round hole and brim or 
collar. The plunger, false collar, and cutter-off are then raised, 
and the mould A A! opened, and the finished article removed 
without requiring any further treatment. In the arrangement 
shown in Fig. 2, the two parts B, B! of the false collar have a hori- 
zontal movement towards each other, instead of a vertical move- 
ment, as in the arrangement previously described. The two parts 
B, B! of the false collar are moved towards each other by any 
suitable means after the bottle has been blown, and by this move- 
ment compress and form the neck in a similar manner to that 
previously described, but in a horizontal instead of a vertical 
direction. (Accepted February 3, 1897). 


6835. B. T. L. Thomson, London. Process and 
Apparatus for the Manufacture of Carbonic Acid 
Gas. [1 Fig.] March 28, 1896.—According to this invention it is 
proposed to produce pure carbonic acid gas by passing steam 
through heated carbon and subsequently passing the resultant 
gases through oxide of copper or other material capable of giving 
up its oxygen to hydrogen and carbon monoxide, so that the 
final products passing over will be carbonic acid and steam 
or vapour. A is the steam inlet pipe. The steam passes into 
retort B, which is externally heated and filled with car- 
bonaceous matter. The contents of retort B being heated, 
the steam in passing through becomes decomposed, the oxygen 
combining with the carbon, and the resultant gases leaving the 
retort consist of hydrogen, carbonic oxide, and carbonic acid. 
These gases with any impurities they may contain flow from the 
retort B into an ordinary gas washer or purifier D, whence they 
are drawn by the gas exhauster F. E is an intermediate gas- 
holder. The exhauster F having received the gas drives it for- 
ward into one of the’ oxidisers C. These oxidisers are shown in 
duplicate, and are charged with metallic oxide and externally 
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heated. By means of the two fourway cocks G1, G2, the gases 
from retort B or air from the atmosphere may be passed at will 
alternately through one of the oxidisers C. When the valves 
G1, G2are in the position shown, the gas from G1 in passing through 
the oxidiser has its hydrogen converted into steam and its carbonic 
oxide converted into carbonic acid. The resulting mixture of 
carbonic acid and steam flows through valve G2, and passes into 
the cooler, washer, or condenser J which condenses the steam and 
washes the carbonic acid gas which passes thence to a main gas- 
holder. As soon as the contents of one of the oxidisers are ex- 
hausted of their oxygen the valves G!, G2 are reversed, and the 
gas from retort Bis then directed through the other oxidising 
retort C. His an air blowing machine which is so connected 
with the valve G2, the oxidisers C, and the valve G1, that during 
the period the contents of one oxidiser is being deprived of its 
store of oxygen, the contents of the other oxidiser is taking up 
oxygen owing to the e therethrough of atmospheric air 
from blower H. (A suger Pltwany 3, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE FLOW OF GAS OR STEAM 
THROUGH PIPES. 


A Comprehensive Table of the Flow of Gas or Steam 
through Pipes, with an Examination of Some of 
the Formule now in Use. 


By Artuur J. Martin. 


Tue flow of gases through pipes has not been 
investigated so fully as in the case of water, and 
the Tables which we have for gases are neither 
very reliable nor convenient in use. 

In preparing a Table for gases, we are met at the 
outset by a difficulty which does not exist with 
water, viz., the variation which takes place in the 
density of a gas with every change in its pressure 
or temperature. 

In considering the flow of a gas through a pipe, 





for all the changing conditions with which we have | 


to deal would be too many to be conveniently used. 

In the three Tables here given, a device has been 
adopted, whereby they are made to cover all the 
conditions which occur in ordinary practice. 

The first step in the preparation of these Tables 
was the selection of a formula. 

The experimental data on which a formula can be 
based are scanty ; and the results which have been 
arrived at by different observers somewhat con- 
flicting. 

A general formula for the flow of a fluid (whether 
liquid or gaseous) through a pipe, has been given 
by Professor Unwin, as follows : 

v2 4L 
H=¢. ee 


where H = head in feet of fluid; v = velocity in 


COMPARISON OF VELOCITIES BY DIFFERENT FORMULA. 
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LOSS OF PRESSURE :HIGH DENSITIES. 
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of Pressure per 100 Feet; Los. 
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Density:Ibs per cu. 
Steam absolute pressure 
” jauge ° 

Air at60°, absolute ” 
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Mr. J. T. Hurst gives for coal gas 


Dep 
=M a/ Be. 
Q GL 


Q being quantity in cubic feet per hour, M a con- 
stant, given as 1000, or 1350 under very favourable 
circumstances, L length of pipe in yards, D diameter 
in inches, p water pressure in inches, and G specific 
gravity of gas, that of air being unity. The same 
formula is given by Mr. Molesworth, who adopts 
1000 as the value of M. The Chapman Valve 
Manufacturing Company, in the engineering ap- 
pendix to their catalogue, give the same formula, 
but with M=1350. 

Mr. Beardmore gives a Table of constants for 
different diameters, which, being divided by the 
square root of the product of the specific gravity of 
the gas, as compared with air, multiplied by the 
rate of inclination (length divided by head) give the 
discharge in cubic feet per minute. I have worked 
out from this Table the formula 
_ wh 
~ 3192 Da” 

the symbols being those given below, which will be 
| used throughout the remainder of this paper : 
L = length of pipe in feet ; 
d = diameter of pipe in inches ; 
D = density of fluid in pounds per cubic foot ; 
p = loss of pressure in pounds per square inch ; 
w = delivery of fluid in pounds per minute. 
| Messrs. Babcock and Wilcox, in their publication, 
‘¢ Steam,” give a formula 
| 


Nuts) 
w = 87 5 PSN 
N 1 (1+ *) 

| 


| which is practically identical with Prof. Unwin’s 
original formula, though in another form. 

' In anarticle in the Electrician of May 5, 1893, 
Messrs. Geipel and Kilgour give two diagrams for 

the flow of steam, which by calculation yield the 

| formula 
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we have five variable quantities to take into ac-|feet.per second ; g = acceleration due to gravity, 
count, viz., the volume passing, the density or} taken as 32.2; L = length of pipe, and D = its dia- 


weight per cubic foot, the diameter of the pipe, its 
length, and the ‘‘head”.or loss of pressure which 
takes place in the pipe... If, instead of taking the 
length and loss of pressure separately, we use the 
ratio which the latter bears to the former, ‘these 
five variables will be reduced to four. ol 
In an ordinary Table or diagram three variables 
only can be expressed. Hence we have Tables for 
a given density, for.a.given diameter, ‘or for: a 
given loss of pressure .in a given length, which are 
practically useless if the density, diameter, or-loss 


of pressure is different: from’ that on which the |} 
It is obvious that separate Tables | 


Table is based. 





meter, both in feet. ¢ isa coefficient for friction, 
which Professor Unwin stated in 1880 as 
0027 (1 pis ) 
10D 

and, subsequently, as the result of Professor 
Riedler’s experiments in the compressed air mains 
of Paris, as-.003 for diameters not less than 1 ft. .: 

Mr. Hawksley’s general formula for water and 


gases i8 
van, / =>, 
hat _L 


the symbols being the same as above. 


~ 
Ss 





~ 2525 D a* 


Mr. D. K. Clark quotes a Table given by Mr. 
Cornut for compressed air, which is unfortunately 
rendered useless by the omission to state the’ abso- 
lute pressure or the density for which it is calcu- 
lated. - 

The formulz of different authors are given in so 
many different forms that it is difficult to compare 
them as they stand. In order todo so more readily, 
Ihave applied -them to two cases - under - widely 
differing- conditions, and give here the loss of pres- 
sure‘obtained ‘by each formula. In case I, 17.16 
cubic feet per minute (=1.088 lb.) of gas having- a 
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density of .0634 lb. per cubic foot (giving a 
gravity of .833), are passing at ordinary atmospheric 
pressure through 3280 ft. of 4-in pipe. In Case II. 


927.4 cubic feet per minute of the same gas at a/ 


pressure of 50 atmospheres (giving a density of | 
3.1734 lb. per cubic foot, and a weight of 2943 lb. 
per minute), are passed through 3280 ft. of 12-in. 
pipe. 
Loss of Pressure in 
Pounds per Square 


Inch. 

Case I. Case IT. 
Prof. Unwin’s resp formula 0148 6.10 
Mr. Hawksley .. 0202 12.15 
Mr. Hurst (M = == 1350) .. .0187 11.27 
Mr. Beardmore .. ios .0187 11.27 
Messrs. Babcock and Wilcox .. .0150 6.19 
Messrs. Geipel and Kilgour ... .0237 14.25 
Mr. Cornut (D. K. Clark) .. (2) .114 (2?) 1.482 
Formula herein proposed _... 0162 6.68 

While Mr. Hawksley’s, Mr. Hurst’s, and Mr. 


Beardmore’s formule give approximately the same 
results, the loss of pressure in each case being much 
greater than is called for by Professor Unwin’s, yet 
the latter is supported by the average result of 
experiments made on a very large scale in the com- 
pressed air mains of Paris, which entitle it to 
careful attention. 

This formula differs from all the others in giving 
velocities proportional to the square root of 


{the diameter + (1 + )\ 


(expressed in inches instead of feet as in the ori- 
ginal), while most of the other formulz given above 
agree in making the velocity directly proportional 
to the square root of the diameter. 

In hydraulic formule, however, it is only the 
older formule which give the velocity proportional 
to the square root of the diameter, the newer 
formule giving an increasing ratio. There is no 
conceivable reason why the general rule which has 
been established in the case of the one fluid, from 
which most of the existing data have been obtained, 
should not hold good with all ; although it is possible 
that the constants obtained with water may not be 
exactly the same as for gases. 

For the sake of showing how the velocity increases 
with the diameter, according to different formule, 
the following Table of proportional velocities has 
been prepared, the chief results being shown also 
in Diagram Fig. 1. The density of the gas is 
assumed as 1, and the head as 1 in 1, or .694]b. 
per 100 ft. The velocity fora 1-in. pipe in each case 
being taken as unity, the proportional velocities for 
other diameters will be as follows : 

Diameter. 


3.6 


“d 





Gin. 12in. 24in, 
Messrs. Hawksley’s Hurst’s, 
Molesworth’s, Beardmore’s, 
Geipel and Kilgour’s, and 
all other formule in which 
v varies as a/d 45 3.46 4.90 
Mr. G. A. Ells... se 3 3.61 5.17 
Mr. Neville ss — .. 2096 3.67 5.25 
Mr. Trautwine ... » 266 392 5.97 
Prof. Unwin, Messrs. Babcock 
and W ileox, and formula 
herein proposed 4.15 6.52 9.81 
Messrs. Ganguillet and Kutter 4.45 7.54 12.40 


It will be seen by Diagram No. I. that Professor 
Unwin’s results correspond fairly well with those 
given by the hydraulic formule, as well, indeed, as 
the latter agree among themselves, giving, on the 
whole, somewhat higher velocities than they do. 
It, therefore, seems advisable to adopt his rule for 
the proportional discharging power of different 
diameters rather than the ratio of the square 
roots. 

It remains to be decided what constant shall be 
adopted. Professor Unwin’s formula gives velocities 
higher, not only than those given by any of the 
other formule under consideration, either for gas 
or for water, but higher also than many of those 
obtained from Professor Riedler’s Paris experi- 
ments. 

Professor Unwin’s later value of ¢ (the coefticient 
of friction) is .003 for pipes not bat 12 in. in dia- 
meter. The average value obtained from the ex- 
periments is .0029, “the individual results ranging 
from .00181 up to *00449, the highest figure being 
more than 50 per cent. above the av erage. 

For practical purposes it seems less important 
that the constant adopted shall represent the exact 
average of a given set of experiments than that the 
results given “by it shall be attainable with some 
degree of certainty in ordinarily good practice. 


specific | 


TABLE I.—F.Low or Gases IN PIPEs. 


Proportional Discharges for Different Diameters (Weight in Pounds per Minute), Density of Gas and Loss of Pressure in a 
given Length remaining the same throughout each Line of Table. 





Diameter of Pipe in Inchee. 



































The fact that the other formule quoted give greater 






































Reference 
Letter. 
High. Low. 24in. 22in. 20in, 18in. 16in. 14in. 12in. 10in. 9in. 8in. Zin. 6in, Bin. 4in. Sin. 2io. Lin, 
/. 20,000 15,994 12,520 | 9540 7034 | 4972 3326 2062 1562 1142 | 802 530 | 324 1764 72.8 25.8 3.60 
| 8 19,000 16,194 11,894 | 9063 6682 | 4723 3160 1959 1481 1085 | 762 504 | 308 168 | 75.8 2465 | 3.42 
| R | ..| 18,000 14,805 11,268 $586 6331 | 4475 2903 1856 1406 1028 | 722 | 477 292 150 718 232/| 32 
Q 17,000 13,595 10,642 | 8109 5979 | 4296 9827 1753 1328 971 682 451 276 160 | 67.8 219 | 3 06 
P 16,000 12,795 10,016 7632 £627 | 3078 2661 1650 1250 914 642 424 259 141 638 20.6 | 283 
0 | 15,000 11,995 | 9,390 7155 5276 3729 2495 1547 1172 857 602 398 243 182 598 193 2.70 
N |... | 14,000 11,196 | 8,764 6678 | 4924 3480 2328 1443 1093 799 561 | 871 227 198 | 55.9 181 2.69 
M |<: | 13/000 10/396 | 8,138 6201 | 4572 3281 2162 1340 1015 742 521 345 211 114 (51.9 168 234 
L |..| 12,000 | 9,596 7,512 5724 | 4990 2983 1996 1237! 937 685 481 318 194 106 | 47.9 15.5 | 2.16 
K 11,000 | 8,796 6,88¢ 5247 | 3868 2736 1830 1134 | 850 628 441 292 178 97.0 439 142) 1.98 
J | t¢ | 10,000 | 7,997 6,260 | 4770 3517 2486 1663 1031 781 571 401 265 162 | 882 39.9 129 1.80 
s | 9,500 7,507 6,947 4582 9841 2362 1680, 979 742 542 381 252 154 838 37.9 123 171 
I |r | 9,000 7,197 5,634 4203 8165 2237 1497, 928 703 514, 361 239 146 | 79.4 35.9 11.6) 1,62 
q | 8,500 6,797 5,821 4054 9989 2113 1414, 876 664| 485 841 226 188 75.0 38.9 10.9) 1.58 
H |p| 8,000 6,398 5,008 3816 2814 1989 1931 825 625| 457 321 212 130 706 31.9 103 1.44 
o| 7,500 6,098 | 4,695 3577 2638 1865 1248 | 773 686 | 428 301 199 122 66.2 99.9 968 1.35 
G | n| 7,000 5,508 | 4,882 3339 24e2 1740 1164 722 547| 400 281 186 113 617 97.9 9.08 1.26 
| m| 6,500 5,198 | 4,069 3100 2236 1616 1031 | 670 508 S71 261 172 105 57.8 95.9 | 8.98 1.17 
F | t| 6,000 | 4,708 3,756 2862 2110 1492 998 619 469 943 241 159 97.2 529 98.9 7.74 1.08 
| k | 5,600 | 4,308 3443 2623 1984 1863 915 507 490 B14 221146 -|«8V.1 48.5 21.9 | 7.10.99 
E | 4 | 5,000 | 3,998 3,130 2385 1758 1243 | 832 616 990-286-200 182 81.0 44.1 20,0 | 6.45, 00 
i | 4,600 3,599 2817 2147 1683 aw 74g | 464 301 267 180 119 72.9 39.7 " 5.81} 81 
D || 4,000 3,199 2,504 1908 1407 | 994 G65 | 412 812 228 160 106 | 648 35.8 160 | 5.16) .72 
g | 3,000 2799 2191 1670 1931] 870 682 361 274 200 140 | 928 567 90.9 140/ 4.52 .63 
Cc |r| 3,000 2399 1,878 1431 1055| 746 499 309 284 171 120 | 79.5 48.6 26.5 12.0 | 3.87| 54 
e | 2500 1,999 1,565 1193 | 879 622 416 258 195 143 100 | 66.3 40.5 221 100 3.23) 45 
B || 2,000 1,609 1,952 | 954 703| 497 833 206 156 114! 80.2 53.0 324 17.6 7.98 2.68| .36 
e | 1,600 1,200| 939 716 528| 873 250 155 117, 85.7 60.2 39.8 24.3 182 5.98 1.93) .27 
A |! 1000! 800 626 | 477 352 249 166 103| 781 57.1 40.1 265 162 882 3.99 1.99 .18 
a} 500 400 313 239 176 124) 83.2 516 39.0 286 20.0 18.2) 81 4.41 2.00 645.09 
Velocity am tect per went with 1060 lb. per minute passing at dudiy = 
6.805 681d ned ONS 1LbE 16.00" SLE? BOGE BTTS A715 OL37 B4.98 195-2 191.0 880.6 764 8050 
TABLE II.—Ftow or Gasks 1N Prpkes—Hicu DEnsITiks. 
ls 4 ria Loss of Pressure in Pounds per 100 Feet to Force Quantity Stated, at Density Stated, through 24-In. Pipe. 
Sm oe Density of Gas in Pounds per Cubic Foot. 
8 Esse 025 = .05 -10 15 .20 25 .30 -40 -50 .60 70 .60 .90 1 Ib. 
8 a se 3 Corresponding Absolute Steam Pressure, Pounds per Square Inch. 
e/RpSe|o4 1.7 412 8 87 110 134 181 230 281 327 875 422 470 
sis & g Corresponding Absolute Air Pressure, at 60 Deg. Fahr., Pounds per Square Inch. 
g EH 48 96 192 88 384 480 67.6 768 0 5 138 154 173 192 
~ = sires | Loss of Pressure, Pounds per Square Inch. 
T | 20,000 33.0 16.5 825 5.50 | 4196 8801 2751 2063 1.651 1375 1.179 1.032 | 917 .825 
S | 19,009 20.8 149 7.45 | 4.97 3.72% 2979 2483 1.862 1.490 1241 1.068 | .931 .828 —.745 
R | 18,000 |26.7 184 | 6.69 | 4.46 8,343 2.674 «2.928.671.8371 | 955836743669 
Q ~_ 23.9 119 | 5.96 | 398 2981 2885 1.993 1401 1.193 004 857.745.063.506 
P | 16,000 (21.1 106 | 598 | 352 2641 2113 1.761 1.320 1.056 | .880 754  .660 .587 528 
© | 15,000 |18.6 19.28 4.64 3.00 2801 1.957 1.647 1.161 | .928  .74 668880516 | 464 
N | 14,000 |16.2 | 8.09 4.01 270 9022 1.618 1.948 1.011 | 809 674 578 ©5068 | -.449 CO 
M | 13,000 |14.0 | 6.97 349 232 L743 1.905 1162 | .872 607 681! .498 436 .387 849 
L a 1.9 | 5.04 297 198 1483 1.188 | .990 743 bos | 405k 7.830.207 
K | 11,000 | 9.99 4.99 250 1.66 1.248 | 999 ©8832 se | 4998857) 277 250 
J | 10,000} 825 412 206 137 1032 | .82 688 += 516. || 413344205 858229206 
I | 9,000 | 6.69 8.34 167 Lil | .886 669 «557 | 418 ©8384 .279 S289 209186167 
H | 8,000 | 5.98 26¢ 132 | .880 660 528 | 440 © 380.264 200189165 ATSB 
G | 7,000 | 4.04 202 LoL | 67d 506404887258 0B DMG OL 
F | 6,000 | 297 149 743 495 S7L_ 207 SiG wt | 0929 0825 © .0743 
E| 5,000 | 2.08 1.03 516 344.258 «208-Ss«w72—S«w120—~S«w203 | 0860 0787 0645. 0573 .0516 
D | 4,000 “ 132 | .660 .330 220 165.132 ——.110 | .0825 .0660 0550 0472-0418 .0367 .0330 
c | 3,000 | 743 871.186 194 | 0929  .0743 08190464 «0871-0310 -.0265 ©0232 0206 =. 0186 
B | 2,000 | .330 .165' .0825  .0550 0413 © .0330 0275 «0206 -«=«.0165 «0188-0118 +0108 | .0092  .00825 
A | 1,000 | 088 041.0206 0137 .0108| .0083 .0069 0052 .0041 .0034 0029 .0026 0023 .00206 
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TABLE III.—Ftow or Gases IN Prprs—Low DensirIiks. 
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Loss of Pressure in Pounds per 100 Ft. to Force Quantity Stated, at Density Stated, through 24-In. Pipe. 


























2s 8 ° | Density of Gas in Pounds per Cubio Foot. 

. 4 ¥@ 

8 ae AS | -0325 .005 -010 .015 .020 025 -030 -040 -050 .060 .070 .080 .090 .109 
3 Re) o Corresponding Absolute Steam Pressure, Pounds per Square Inch. 

3 | Sey SB 8 49 3.6 5.5 7.5 94 114 £155 197 989 281 825 3869 41.2 
gf i2 & 33 Corresponding Vacuum in Inches. Steam Pressure on Gauge. 

8 §38% Gs\os4 265 226 188 14.7 108 47 | 8 5.0 869.2 13.4 17.8 22.2 26.5 
2 Qom lar Logs of Pressure, Pounds per Square Inch. 

t 10,000 82.5 | 41.3 20.6 13.7 10.3 8.25 6.88 5.16 | 4.13 3.44 2.95 258 2.29 2.06 
8 9,500 74.5 | 37.2 18.6 12.4 9.31 7.45 6.21 | 4.66 3.72 3.10 2.66 2.838 2.07 1.86 
r 9,000 | 66.9 | 33.4 16.7 111 | 836 669 5.57 | 418 834 279 239 2.09 186 1.67 
q 8,500 | 59.6 | 29.8 14.9 9.94 7.45 5.96 | 4.97 8738 298 248 2.13 1.86 1.66 1.49 
Dp 8,000 | 528 26.4 13.2 8.80 660 6528 440 3380 264 2.20 189 165 1.47 1.32 
0 7,500 | 46.4 23.2 11.6 7.74 5.90 | 464 387 200 282 1.9% 1.66 145 1.29 1.16 
n 7,000 | 40.4 20.2 10.1 6.74 5.06 | 4.04 3.87 253 2.02 1.69 1.44 1.26 112 1.01 
m| 6500 |349 174 | &72 581) 436 349 291 218 174 145 1.95 1.00 | .969 872 
l 6,000 [29.7 14.9 7.43 | 4.95 8.71 207 248 186 1.49 1.94 1.06 | 929 825 .743 
k | 6,500 |25.0 125 621 | 416 312 250 208 1.56 1.25 1.0% | .892 .780 .694 .624 
} 5,000 20.6 10.3 6.16 | 3.44 2.58 2.06 1.72 1.29 1.03 | .860 -737 «=.645 «=«.573— «16 
+ | 4,500 16.7 | 8.86 4.18 2.79 2.09 1.67 1.39 1.04 | .886 -696 -597 .522 | 464 .418 
h 4000 | 13.2 | 6.60 3.30 220 1.65 132 1,10 | 825 660.550 | «A723 367.330 
9 3,500 |101 | 5.06 2.53 1.69 126 1.01 | 843 = 682 «506. | 421 861.316 281 .258 
a 3,000 7.48 3.71 1.86 1.24 | -929 748 -619 | 464 371 .310 265 =. 232 -206 .186 
e 2,500 5.16 2.58 1.29 860 .645 «516 | 480 822 = «258215 184 .161 .143 .129 
a 2,000 | 330 1.65  .82%  .560| 418 880.275 206. «S165 «138.18 —.103 002.088 
c 1,500 1.86 | -929 464 .310 -232 -186 -155 116 | 093 077 066 .058 .052 .046 
b 1,00) -825 413 -206 137 -103 | .083 .069 .052 041 -034 029 .026 .023 .021 ! 
a | 500 | .206 103! .052 .034 026 O21 017 013 010 | .0086 0074 0064 .0057 .0052 

| 

losses of pressure for the same velocity, or lower —_ / 7000p Dd =Qp="” Dd 
velocities for the same loss of pressure, than Prof. L (1436 3.056 
Unwin’s, would indicate that the results obtained a 


in ordinary experience are less favourable than 
those assigned S his formula. 

Translating this formula into the form most con- 
venient for ordinary use, we have 


w?L (1 + **) 
es ed. 
7665 D a5 
corresponding to the original value of 
¢= .0027 ( 1+ =. 
d 
For the reasons above stated, it was thought 
advisable in preparing the accompanying Tables 
and diagrams to assign a somewhat lower value to 
the constant in the divisor, which has therefore 
been placed at 7000 instead of 7665. This gives a 
value to § corresponding with the average of the 
four highest values obtained from Professor 
Riedler’s thirteen experiments ; and gives results 
which should be attainable in good practice. 

For convenience in arriving at any factor con- 


nected with discharge, the remaining factors being 
known, the following formule are given, all being 


derived from 
w L ( 1+ 3 >) 
d 


7000 Da 


The formula for diameter is approximate only, 
the full formula being too complex for ordinary use. 
It is correct for a diameter of 9 in., the results 
being slightly too high with larger diameters and 
too low with smaller diameters. The formula is, 
however, useful for obtaining trial diameters for 
use in further calculations. 


p= 


p = loss of pressure in pounds per square inch. 
w = delivery of fluid in pounds per minute. 

Q e ; cubic feet per minute. 
Q velocity in feet per second. 

d = diameter of pipe in inches. 

L = length of pipe in feet. 

4 = density of fluid in pounds per cubic foot. 
H 

M 


Hue ue il 


loss of pressure in feet of fluid. 
inches of water = 27.7 p. 
mercury = 2.04 p. 


” ” 


uu 
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eL(1 -) @DL(1 + *) 


7000 d> 
eDL(1+ ) 
ae d 


65,360 d — 





g =” i ve 
SC 0a DL(1+5>) 3.056 
ad 


aniin eo nke a d 
v= 3.056 v= 3.056 Q = 256 A/ 5 = 
D @ d2 : 


© ~ 454d F 
: 3.6 ) 


1+ — 
L( d 


1 A/-0002 1? TL =_/ PEEDL ; 
d = pd — approximately. 


7000p Dd? _ 7000 p d* 


SBN 3.6 
1+ =i (2 (1 *) 2 
( d i si d eo 


wi L (14 ) QL (1 + $8) 
SS. ES al 
49 D? d5 ce 49 d5 


2 3.6 
: L (143) 144 p 
454 d D 

Three Tables are given herewith, showing the 
loss of pressure required to force through pipes of 
different diameters different quantities of gas of 
different densities. 

Table I. gives proportional discharges for different 
diameters, the density and loss of pressure being 
the same for all cases on the same horizontal line. 

Tables II. and III. give the loss of pressure per 
100 ft. for the discharges given in the correspond- 
ing line of Table I. ; Table II. being for high den- 
sities, and Table III. for low densities. The steam 
pressure corresponding to each density is stated at 
the head of the Tables. 

These Tables will be found to meet all the cases 
arising in ordinary practice, where the diameter 
does not exceed 24 in., covering lighting gas, 
ammonia, saturated steam at pressures from zero 
up to 470 lb. absolute, and air from zero up to 
13 atmospheres. The deliveries covered range from 
those at which the loss of pressure is inappreciable 
to the largest for which pipes of the diameters speci- 
fied can be economically used. 

This concentration has only been attainable by 
the device of grouping upon one line those dis- 
charges for different diameters which require the 
same loss of pressure. The capital letters in Table I. 
refer to Table II., and the small letters to 
Table III. 


L = 


The upper left-hand corners of the Tables give 
discharges and losses of pressure much greater 
than would be adopted in practice; but these 
figures are not without value in dealing with dis- 
charges which are submultiples of those given. The 
loss of pressure being proportional to the square 
root of the discharge, it follows that the loss of 
pressure for one-tenth of any discharge given in 
the Table may be obtained by moving the decimal 
point two places to the left in the loss of pressure 
given for that discharge. Thus Table III. gives for 
9500 lb. per minute, at density = .0025 in a 24-in. 
pipe, a loss of pressure of 74.5 lb. per 100 ft. For 
950 lb. per minute the loss of pressure per 100 ft. 
will be .745 Ib. 

Weight of gas, rather than volume or velocity, 
has been adopted as the measure of a pipe’s capa- 
city, for the reason that the weight remains con- 
stant under all conditions, whereas both volume 
and velocity change with every change in the tem- 
perature or pressure of a gas; and because gases 
are more often dealt with by weight than by volume. 
The volume, however, can be readily ascertained 
by dividing the weight by the density. The velocity 
corresponding to any discharge can be obtained 
from Table I., which gives the velocity in feet per 
second in pipes of the diameters stated, when 
1000 lb. per minute at density = 1 are passing 
through them. For any other discharge or den- 
sity, multiply the velocity given in the Table by 
that discharge, and divide the product by 1000 
times the density. 

To facilitate reference, the Tables are divided by 
stepped lines into belts of approximately equal 
quantities and losses of pressure respectively. 

The information contained in Tables II. and 
III. is given in a graphic form in the diagrams 
bearing the same numbers. These diagrams (see 
page 361) are provided with scales showing the 
pressure of saturated steam or air corresponding 
to the density shown immediately above them.. 

In dealing with a gas of a density intermediate 
between the vertical lines of the diagram, an inter- 
mediate vertical can be drawn corresponding to 
that density, which will give by its intersection 
with any discharge line the loss of pressure required 
to deliver the quantities stated on the correspond- 
ing line of Table I. Such lines have been dotted 
on Diagram III. for gas from Newcastle coal and 
cannel coal respectively, and for air at 60 deg. 
Fahr. and one atmosphere. 

In dealing with cases beyond the scope of the 
Tables, or for ascertaining more closely the loss of 
pressure with a discharge intermediate between 
those given in the Tables, the formule must be 
used. 

Where the loss of pressure in a pipe is but a 
small proportion of the original pressure, no great 
inaccuracy will result from using the density due 
to the original pressure, or preferably that due to 
the mean of the original and terminal pressures, if 
both are known. But in long mains, where the 
loss of pressure is very great, a considerable error 
may result from following this course. 

In such cases it is better to ascertain the initial 
velocity by means of the following formula, adapted 
from the very valuable formula proposed by Prof. 
Unwin. Let wu = the initial velocity in feet per 
second, P, the initial pressure, P, the terminal 
pressure, both in pounds per square inch absolute, 
D, the density of the gas at atmospheric pressure, 
d diameter of pipe in inches, and L length in feet ; 


then 
NEE d (Pj? - Pe f 
u= 3.6 
—~ } L Da P;? 
(1 + d ) : 





The weight of gas delivered can then be ascertained 
by substituting the value of w thus arrived at for v 
in the equation 
o= oD al 
3.056 
The loss of pressure given by the foregoing 
Tables and formule is that for a straight pipe, and 
does not cover the head due to velocity, nor the 
loss of pressure occurring at valves, bends, and 
elbows. Where the pipe is long and the obstruc- 
tions few, these may be neglected, but otherwise 
account should be taken of them, the most con- 
venient method being to add to the actual length 
of pipe an additional length in which the loss of 
pressure is equal to that caused by the obstructions. 
The following Table, worked out from. formule 
given by Mr. Hurst, gives the length of pipe equi- 





valent to a square elbow, and to a bend of 90 deg., 
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THE CHICAGO DRAINAGE CANAL 


(For Description, see Page 366.) 























Fic. 93. SmirH AND EastMAn’s CoNVEYING DERRICKS ; VIEW ON SECTION 14. 














Fig, 102. Inctinep Truss Conveyors; Sections G anp H. 
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whose radius is equal to the diameter of the pipe. 
The head due to velocity is approximately equal 
(actually 2 per cent. more) to the head due toa 
square elbow. The loss of pressure at a screw- 
down valve is about 14 times that due to a square 
elbow. Messrs. Babcock and Wilcox and Mr. 
Trautwine give Tables for these losses, closely 
agreeing with Mr. Hurst’s formule. 

Length in Feet of Straight Pipe equivalent to a Square 

Elbow and to a Bend of Radius = Diameter. 


Diameter lin. 2in. 3in. 4in. 5in. Gin. Zin. Sin. Qin. 
Elbow .. 15 4.9 9.4 14.5 20.0 26.9 32.0 38.0 44.4 
Bend ~: eae ry; ee Ss ee 5 3.0 39 4.8 5.7 67 
Diameter 10in. 12in. 14in. 16in. 18in. 20in. 22in. 24 in. 
Elbow .. 50.7 63.7 76.7 90.1 104 117 130 144 

Bend .. 7.6 96 115 13.5 15.5 17.6 19.6 216 


THE CHICAGO DRAINAGE CANAL 
(Continued from page 304.) 

On Section 1 of the canal works an interesting 
application of compressed air was employed by 
Messrs. Griftiths and MacDermott, the contractors 
of the section. 

This application, which will be illustrated on a 
future occasion, was for loading large pieces of rock 
into the spoil cars. The arrangement of tracks in 
the bed of the canal was peculiar ; the two working 
faces were in the longitudinal direction of the canal, 
and when the bed was cleared for a sufficient dis- 
tance to lay the system of tracks, both rock faces 
were attacked by blasting at the same time. A 
timber hoist that could be easily run back out of the 
way of a blast, was placed at the surface level 
against each working face; two long booms ex- 
tended horizontally from each hoist over the load- 
ing tracks in the bed of the canal. These tracks 
were in two sets, nine to each set; they were laid 
parallel to the canal banks, and extended from 
the working face towards each other, but were 
separated at some distance apart by two transverse 
tracks and turntables. These transverse tracks 
formed the lower end of an incline extended up the 
bank to an iron inclined truss over the spoil bank. 
There was one such incline and truss to each set of 
loading tracks, and being mounted on trucks, they 
could be shifted on rails laid along the canal bank. 
On the frame of the hoist placed at each working 
face was a boiler and air compressor with 18 in. by 
24 in. steam cylinder, while depending vertically 
from the boom and overhanging the loading tracks 
was a vertical air cylinder 12 in. in diameter and 
8 ft. stroke. The mode of operation was very 
simple. After a large mass of rock had been 
broken down by a blast from the working face, the 
spoil wagons were run up to the face within the 
range of the hoisting air cylinder, and the large 
masses of rock were attached by hooks and tackle 
to the ram of the cylinder, and lifted on to the 
wagon, which, when loaded, was run back to the 
turntable at the end of the loading track, turned on 
to the transverse track and thence to the foot of 
the incline, up which it was hoisted, tipped, and 
returned to the bed of the canal for reloading. 
This operation proceeded at both of the working 
faces, and at the same time the smaller pieces of 
rock were being loaded into trucks by hand. A 
force of about 30 men was employed at each face, 
and the amount of rock dealt with appears to have 
averaged over 160 cubic yards per 10 hours’ shift. 
This system was in use for a considerable time, but 
was subsequently displaced or supplemented by 
the introduction of the Brown conveyor. 

Fig. 93, page 364 (and Figs. 95 and 96, page 
365), is an interesting view, as it not only is a 
typical illustration of the canal cutting through 
rock, and of the condition of the bed during the 
progress of the work, but it also shows three 


classes of derricks that were largely employed ; the | P' 


view shown in our illustration is on Section 14, 
the contract for which was completed by Messrs. 
Smith and Eastman, of Chicago ; this contract  in- 
cluded the blasting and removal of over a million 
yards of rock, in addition to the glacial drift and 
some retaining wall. For handling the spoil 
the contractors employed derricks, some of which 
were fixed and others travelled on rails; both 
types are illustrated in Fig. 93, that shown in the 
foreground being a fixed derrick. All were of the 
double boom type, but in some cases both booms 
were of iron, and in other, one was of iron and the 
other of wood. The derrick was built on a platform 


resting on a turntable, a view of which is given in 
Fig. 94, page 365, the whole (for the travelling type) 
being carried on a shifting track. The power house 
was built on the platform, and the central tower 


was over 100 ft. in height. The booms were 164 ft. 
and 155 ft. in length respectively, braced as shown. 
The hoisting engine in the power house had four 
drums, two for each boom, the arrangement being 
such that each boom handled two skips, one de- 
pending from the end and the other at some dis- 
tance from it. The tackle was cleverly arranged, 
so that all the operations of lowering to the canal 
bed, hoisting and tipping the skip, were performed 
by the man in the power house, and in a regular 
sequence. As will be at once seen, the operation 
was continuous, because when two of the skips 
from one boom were being loaded, the other on the 
opposite boom were being discharged, and on the 
derrick being swung round, the operations were 
reversed. The derricks were placed in pairs on 
the opposite banks in such a way as to command 
the whole width of the working face, at which 
about 50 men were at work loading; the duty 
appears to have been excellent, varying from about 
120 to 450 cubic yards per 10 hours’ shift. 

A pair of fixed derricks were also used on this 
contract. One of these is seen in Fig. 93; they 
were placed opposite each other on the canal banks, 
and appear to have worked efliciently. The height 
of the mast was 130 ft., and the length of booms 
120 ft.; they carried only one skip. 

Fig. 102 illustrates a form of conveyor used on 
some of the sections in which there was but little 
rock to handle. They consisted of a triangular 
truss, the bottom member of which was horizontal, 
forming a platform for the conveyor on which was 
placed the hoisting gear. This base was 75 ft. long 
to the centre of the trucks, running on the rails by 
which the conveyor was shifted as the work ad- 
vanced. The total horizontal length of the truss 
was about 160 ft., and the height was 55 ft. Four 
such trusses braced transversely formed a conveyor. 
At the base near the lowest point of this frame 
were mounted two horizontal pulleys from which 
hoisting ropes were led off to the power shed 
mounted on the platform. Each pair of trusses 
formed a travelling path for the dump car, and at 
the head of each pair was a swing frame carrying a 
vertical sheave. As soon as the loaded car was 
hoisted to the top of the incline upon the hinged 
frame, the latter dropped, as shown in the illustra- 
tion, and the contents of the car were deposited 
on the spoil heap below. The amount of material 
handled by this means varied from 500 to 800 cubic 
yards per 10 hours’ shift per conveyor. The cars 
were loaded by an excavating machine of very simple 
design, and adapted only for dealing with soft 
material. 

Another very original though a not highly suc- 
cessful device is illustrated by Figs. 97 to 101, pages 
365 and 376. This wasa belt conveyor designed by 
Mr. L. W. Bates, of Chicago, and was employed on 
one of the sections (G) to one-third the depth of the 
canal. It consisted of an endless rubber belt 22 in. 
wide passing from a driving station on one bank of 
the canal across to the other side, along a truss over 
the spoil bank, round suitable pulleys at the fur- 
ther end of the truss, and back again to the power 
station on the opposite bank. The installation on 
each side was mounted on trucks so that it could 
be advanced as the work progressed. The belt was 
kept loaded by a steam shovel with a granulating 
attachment, into which the earth was delivered, 
and reduced to a suitable condition before being 
discharged upon the belt. It would hardly be sup- 
posed that this arrangement could give satisfactory 
results, but its performance was better than might 
have been expected. It required a total force of 
135 hands, about half of whom were skilled work- 
men paid from 2 dols. to 3dols. a day. The de- 
livery capacity varied from 300 to 800 cubic yards 
er 10 hours’ shift, not a high duty considering 
the extensive character of the plant and the costly 
labour. In bad weather it was found that the 
belt did not serve the purpose of conveying efli- 
ciently, and only under favourable conditions could 
the excavating and granulating machinery be worked 
to its full capacity, Figs. 98 and 99 show some de- 
tails of this singular device. 


(To be continued.) 








ROLLING CRADLES FOR LIGHT 
RAILWAYS. 
By C. S. Du Ricue Pretier, M.A., Ph.D., 
A.M.I1.C.E., M.I.E.E. 
A sHoRT notice in ENGINEERING (vol. Ixii., page 
537) alluded to the means adopted on some Con- 





tinental light railways for conveying standard- 





gauge wagons on the narrow gauge lines without 
transhipment. Having regard to the rapid growth 
of light railways generally, the question whether, 
under given local conditions of trattic, goods should 
or should not be transhipped at the junction of 
narrow-gauge and standard-gauge lines, is of con- 
siderable interest and importance; and as the 
writer has recently had occasion to determine this 
question in several specific cases, viz., in relation 
to electrical light railways with which he is con- 
nected, it may not be out of place to briefly state 
the results of his inspection of several typical roll- 
ing cradle installations, notably in Southern Ger- 
many and Switzerland. 

The system of rolling cradles or transportewrs 
now in use on numerous narrow-gauge lines in 
Germany, for conveying standard-gauge wagons, is 
the cradle-truck system patented by Langbein and 
improved by Close. It may be said to be the out- 
come of the trolley originally designed and patented 
by Charles Brown, formerly of Winterthur, which, 
as is shown in the illustrations, Figs. 1 and 2, page 
367, consisted of a pair of bogie trucks carrying a 
rigid girder frame for the reception of standard- 
gauge wagons. The drawing, Fig. 2, shows Brown’s 
trolley in the loading pit, in which the narrow- 
gauge line was arranged at such a depth as to place 
the upper edge of the girders at a level with the 
rails of the standard gauge. The total weight of 
the two bogie trucks and the girder frame was 
about 3.2 tons. As regards simplicity of construc- 
tion and manipulation, Brown’s device left nothing 
to be desired ; but the rigid connection of the two 
trucks by means of the girder frame limited its 
application to a given wheel base of standard-gauge 
wagons, and hence it could be, and is still used 
only in isolated cases and for special purposes. 

The Langbein rolling cradles, on the other hand, 
being independent of each other, and hence also of 
the wheel base of the standard-gauge wagons, admit 
of far more varied and extensive application. The 
characteristic feature of Langbein’s loading installa- 
tion consists in a drop of 2 centimetres (about 1 in.) 
in 20 or 1 in 10 of the standard-gauge rails at a 
given point, the effect being that, as soon as the 
tyres of the standard-gauge wheels are, by reason of 
the drop, suspended, the flanges are at the same 
moment firmly seated on the cross-beams of the 
rolling cradles. The arrangement is clearly shown 
in the illustrations, Figs. 3 and 4, page 368, and 
the loading of standard-gauge wagons on the cradle 
trucks may briefly be described as comprising the 
following four operations : 

1. To run the standard-gauge wagon in position 
over the cradle pit, and to place one cradle truck 
under each standard-gauge axle ; 

2. To close the four forks a of the cradle trucks 
so as to clasp the axles of the standard-guage 
wagon, and then to fit the caps b over the closed 
forks ; 

3. To run the standard-gauge wagon (now con- 
nected to the cradle trucks) towards the open end 
of the pit until the wheels of both axles have passed 
over the drop, and the flanges are thereby seated 
on the cross-beams c of the cradles; 

4. To screw the clamps d to the flanges of the 
standard-gauge wheels by means of the screws e. 

The standard-gauge wagon is then either attached 
direct to the engine or to other wagons by a rigid 
bar or elastic coupling pinned to the axle, or the 
coupling is made between the engine and the 
cradle trucks. For the purpose of dismounting, 
the standard wagon the process is simply reversed, 
namely, the rolling cradles carrying the standard- 
gauge wagon are run into the pit until the standard- 
gauge wheels have passed the drop in the opposite 
direction, and are thereby again seated on the 
standard-gauge rails, whereupon the flange clamps 
d are unscrewed, the axle forks a unclasped, and 
the cradle trucks thereby disconnected from the 
standard-gauge wagon. 

As is seen, the load of a four-wheeled 10-ton 
standard-gauge wagon weighing 10 + 6 = 16 tons, 
or of a 15-ton wagon weighing 15 + 9 = 24 tons, 
is, by the two cradle trucks, equally distributed 
over eight wheels, the total load on the narrow- 
gauge rails being, inclusive of the weight of the 
two cradles (3 tons), 19 and 27 tons or 2.4 and 3.4 
tons per wheel respectively. The section of steel 
rails generally used on narrow-gauge railways varies 
in depth from 9 to 9.5 and 10 centimetres (2.6 in., 
2.8 in., and 3 in.), which, according to the formula 
0.07-x h’, corresponds to a moment of resistance 
of 50, 60, and 70 centimetres respectively. The 
transverse sleepers are generally spaced 80 centi- 
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metres (2.66 ft.), so that, taking the tensile 
strain at 1 ton per square centimetre (6.4 tons per 
square inch), the rails will, in the three cases, bear 
the following loads between sleepers : 


1 q 


| 
Depth of Rail. Moment of 














| Resistance. 
- | Load between Sleepers. 
Centi- | in |  Centi- 
metres. | * | metres. 
etter eae. 
| SHR 
9.0 2.6 | 50 \* a = =6 tons per wheel. 
| 8 x 1 x 60 
9.5 2.8 | 60 = - =6 4, Fe 
10.0 30 | 70 Sxixn_, 


80 ” ” 


The wheel-base of the cradle trucks is 1 metre 
(3.3 ft.), so that the maximum load on the rails 
between bearings is that on one wheel or 2.4 to 3.4 
tons atatime. Itis thus seen that 20-kilogramme 
(or 40 1b.) rails are amply sufficient to bear the 
heaviest standard-gauge wagons carried on cradle 
trucks. 

There are now close upon one hundred pair of 
these rolling cradles in operation on different narrow- 
gauge railways throughout Germany, and the fol- 
lowing data may serve to show the amount of goods 
traftic which passes over some of these lines : 

The Zell and Todtnaw metre-gauge road railway 
in the Grand Duchy of Baden is 18 kilometres (11 
miles) in length, has eight intermediate stations, 
and is laid with 16-kilogramme (32 1b.) rails. The 
goods traffic amounts to 20,000 tons per annum, of 
which 2500 tons, for a large cotton mill at Atzenbach, 
about 2 kilometres from _ station, are carried on 
three pair of cradle truc¥® at the rate of 5 marks 
or shillings per 10-ton standard wagon for 2 kilo- 
metres (1.25 mile). 

The Mannheim, Weinheim, Heidelberg, and 
Mannheim metre-gauge road railway has a total 
length of 39 + 17 = 56 kilometres, with 15 inter- 
mediate stations, andis laid with 20-kilogramme 
(40-Ib.) rails, the minimum radius of curvature 
being 40 metres (131 ft.). The annual goods traffic, 
chiefly industrial, amounts to 135,000 tons, of 
which 25,000 tons are conveyed on six pair of cradle 
trucks. The charge for loading a 10-ton standard 
wagon on cradle trucks is 60 pfennigs or 7d., and 
for transhipment 20 pfennigs or 2.4d. per ton. 
The average rate of carriage is 10 pfennigs per ton 
per kilometre, or 2d. per ton per mile. 

It may be added that both these lines were con- 
structed and are worked by the Bachstein Consortium 
for Light Railways, which has its central seat in 
Berlin, and owns and works in different parts of 
Germany, viz., in Prussia, Thuringia, Hesse-Darm- 
stadt, and in the Grand Duchy of Baden, no less 
than 23 metre-gauge railways, chiefly on roads, of an 
aggregate length of 400 kilometres (250 miles), the 
individual lines varying in length from 5 to 40 kilo- 
metres (3 to 25 miles). The fares for third-class pas- 
sengers on all these lines average 5 pfennigs per kilo- 
metre or a penny per mile, the speed of trains, in- 
cluding those carrying cradle trucks, being 18 to 20 
kilometres (11 to 12 miles) per hour. 

The Nagold and Altensteig metre-gauge road rail- 
way, in Wurtemberg, is owned and worked by the 
Wurtemberg State Railways, is 16 kilometres (10 
miles) in length, has four intermediate stations, and 
is laid with 20-kilogramme (40-Ib.) rails along a 
public road 7 metres (24 ft.) in width. According 
to the statistics kindly furnished to the writer by 
the traffic manager at Nagold, the goods traffic 
carried over the line by means of six pairs of cradle 
trucks and standard wagons, and at an average 
speed of 20 kilometres (12 miles) per hour, amounted 
in 1894 to 12,000 tons, and in 1895 to 25,000 tons, 
the average rate of carriage being 10 pfennigs per 
ton per kilometre, or 2 pence per ton per mile. 

On all these and other similar lines the cradle 
trucks convey the four-wheeled 10 and 15 ton 
standard - gauge goods wagons of the German, 
Austrian, Italian, Swiss, French, and Belgian 
Trunk Railways, up to 10 metres (33 ft.) in length, 
3 metres (10 ft.) in width, and 6 metres (19.7 ft.) 
Wheel-base. The cradle trucks are all supplied 
under Langbein’s patent by the Maschinenfabrik 
Esslingen, Wurtemberg, and weigh 2.4 tons exclu- 
Sive, and 3 tons per pair inclusive, of the Heberlein 
friction brake with which they are fitted. 

_ Geneva Installation.—One of the most recent and 
interesting cradle truck installations inspected by 
the writer is that of the metre-gauge road railways 
of Geneva. This system, of an aggregate length 


of 73 kilometres (47 miles), is composed of eight 
lines radiating from the town, and the company 
not long ago resolved to introduce rolling cradles 
not only in view of the heavy goods: traffic to and 
from the Exhibition of 1896, but also in order to 
generally develop its goods traftic, which it is esti- 
mated will shortly reach 50,000 tons per annum over 
the whole system. As is seen from the general 
plan, Fig. 5, page 368, the narrow-gauge goods 
traffic converges at the main line station of the 
Paris, Lyons, and Mediterranean, and Jura- 
Simplon Railways, and has, therefore, on its way 
to and from that station, to pass through several 
thoroughfares of the town. 

The cradle-truck installation of the Narrow- 
Gauge Company in the goods yard of the main line 
is shown in Fig. 6, page 368, and comprises, be- 
sides some short sidings for the narrow-gauge rolling 
stock, two parallel sidings, one for loading and the 
other for unloading, each provided with a cradle- 
truck pit 15 metres (50 ft.) in length, and 4 metre 
(1.64 ft.) in depth. The exact difference of level 
between the surfaces of the standard and narrow- 
gauge rails is 0.39 metre (15.3 in.) before, and 
0.37 metre (14.5 in.) after the drop. The cost of 





pany on its own system include the terminal charges 
specified above, except the charge for delayed re- 
turn of the standard-guage wagons and those for 
| weighing and usual formalities. The rates are dif- 
| ferential and for two classes of goods, viz., raw ma- 
terials and manufactured goods, as follows : 





Carriage per Ton. 


Class I. 








Distance. Class II. 
Centimes Pence | Centimes Pence 
perKilom. per Mile. per Kilom. per Mile. 

kilometres! miles 
Oto 5 | Oto3 30 4.6 50 7.7 
$40 | $6 20 3.1 30 4.6 
10 ,, 15 6,,9 15 2.3 20 3.1 
abovel5 | above 9 10 1.5 10 1.5 


| 





The train service with cradle trucks is limited 
to one 15-ton engine and two loaded standard-gauge 
wagons, weighing together from 32 to 45 tons, the 
operation of mounting the wagons on, or of dis- 
mounting them from, the trucks, being performed 
by the engine-driver, or by the stoker and the 
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the installation, defrayed by the Narrow-Gauge 
Company, was as follows : ‘ " 
r. p 


13,200 528 0 
2,500 100 0 


345 metres (380 yards) metre-gauge 
sidings ee os si i 
2 cradle-truck pits... me ig 
155 metres (170 yards) standard- 
gauge sidings, including 2 points 


and crossings ~ 6,800 272 0 








22,500 900 0 
3 pair of rolling cradles, including 
eberlein brakes, accessories, and 
freight, 5000 francs per pair 
Total , 37,500 1500 0 
The sidings being required for the goods service, 
whether by cradle trucks or by transhipment, the 
cost of the cradle-truck installation proper, viz., of 
the two cradle pits and the trucks, was, therefore, 
17,500 francs or 7001. 
The Narrow-Gauge Company pays to the Paris, 
Lyons, and Mediterranean Company per annum : 
Fr. £ 8. 


15,000 600 0 





For use of 1440 square metres of 
land, 1 franc per square metre (8d. 








per square yard) ... 46s .. 1440 57 12 

For maintenance of standard-gauge 
sidings and 2 points and crossings 370s «14 16 
Total 1,810 72 8 


The Narrow-Gauge Company pays further to the 
Paris, Lyons, and Mediterranean Company 1 franc 
(10d.) for each standard-gauge wagon shunted on to 
the cradle-truck installation, and 1 frane for each 
standard-gauge wagon loaded on the cradle trucks 
and taken out of the Paris, Lyons, and Mediter- 
ranean station-yard. Each standard-gauge wagon 
has to be returned within 24 hours; in case of 
delay, the charge is 3 francs for the first, 4 francs 





for the second, and 5 francs for each succeeding day. 
The rates charged by the Narrow-Gauge Com- 
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guard under the supervision of an inspector. Both 


these operations were performed in the writer's 
presence in the space of four minutes each, or in 
five minutes including the coupling to, or the un- 
coupling from, the engine. The coupling used at 
Geneva, both between the engine andthecradletrucks 
and between the latter and ordinary narrow-gauge 
goods trucks, travelling in the same train, is a rigid 
wooden bar 2.5 metres (about 8 ft.) in length, whose 
ends fit into the central bell-buffers and are held by 
pins. The guard travels on the engine, to which is, 
also attached the cord govering the Heberlein brake. 
By pulling the cord, or in the event of the cord 
snapping, the brakes close automatically,‘and the 
cradle-trucks stop ina length of 8 metres (26 ft.) 
when the speed is 15 kilometres (about 10 miles), 
and in 5 metres (16 ft.) when the speed is 10 kilo- 
metres (6 miles) per hour, even on an incline of 
4 per cent. 

The illustration, Fig. 7, page 369, represents 
the engine ‘‘ Savoie,” with one pair of rolling 
cradles carrying a 10-ton Paris, Lyons, and Medi- 
terranean standard-gauge wagon whose wheel-base 
is 3.5 metres (12 ft.). The writer travelled on 
this engine traversing various thoroughfares of the 
town with a cradle-truck train at the rate of 10 
kilometres (6 miles) per hour. The train passed 
smoothly round a curve of 30 metres (100 ft.) 
radius which occurs in the Rue Voltaire near a 
bridge of the Paris, Lyons, and Mediterranean 
Railway. The narrow-gauge lines pass under 
several bridges ; and as the clear height above the 
roadway or narrow-gauge rails is 4 metres (13.12 ft.), 
the total maximum height of loaded standard-gauge 
wagons mounted on the cross-beams of the rolling 
cradles must not exceed 3.45 + 0.40 = 3.85 metres 
(12.62 ft.) to allow the necessary clearance of 15 
centimetres (6 in.). As regards the width, the 
company is bound to leave on all its lines a mini- 
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mum clear space of 1 metre (3.3 ft.) between the 
sides of its own (narrow-gauge) rolling stock— 
having a width of 2.1 metres (6.9 ft.)—and the 
nearest house, wall, lamp-post, or other projection. 
The maximum regulation width of standard-gauge 
wagons being 3.15 metres (10.4 ft.), the clear space 
is reduced to 0.52 metre (1.7 ft.). There are on 
the whole narrow-gauge system 31 points where this 
is actually the case, and where the authorities have 
allowed the circulation of trains with cradle trucks 
and standard-gauge wagons on condition of the 
speed being reduced to a minimum, and the train 
being piloted where the space is narrowed for any 
considerable length. In this respect, too, the train 
service with standard-gauge wagons has not given 
rise to any complaint or inconvenience. It has to 
be suspended only during violent storms ; but this 
contingency has not yet arisen, and the regular 
service comprises four or five trains to and from 
the main line station per day. 

The maximum wheel-base of four-wheeled 10-ton 
and 15-ton standard-gauge wagons is 4.6 metres 
(15 ft.) with rigid and 6 metres (19.7 ft.) with 
radial axles, and such wagons are frequently carried 
on rolling cradles. It is worthy of notice that 
during the Geneva Exhibition of 1896, when the 
total traffic amounted to about 4000 tons, the 
Narrow-Gauge Company carried to and from the 
Exhibition on rolling cradles, among other large 
standard-gauge wagons, a saloon car of 20 tons and 
a postal car of 14 tons, exhibited respectively by the 
Jura-Simplon Railway and by the Swiss Post and 
Railway Department, and having each a length of 
11.5 metres (37.8 ft.) anda -vheel-base of no less 
than 9.2 metres (30 ft.) between the two radial 
axles. With some special prezautions, the curve of 
30 metres (100 ft.) radius already mentioned was 
passed with perfect safety. Quite recently a still 
more noteworthy feat was performed by carrying a 
four-axle (two double bogies) 25-ton standard-gauge 
wagon of the Alsace and Lorraine Railways, on four 
pair of rolling cradles, as shown in the engraving, 
Fig. 8, page 369. The dimensions of this wagon 
were as follows : 


Length of case 12.0 metres (39.4 ft.) 


Ne eT T ree cy 
Whee!l-base between bogie ; 
axles 20 «4 t885) 


Wheel-base between pi- 


vots of bogie trucks ... 89° » 3) 
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Each bogie axle being carried on one rolling 
cradle, the length between the cradle wheels at 
each end was 11 metres (36 ft.). The total load of 
the wagon, its tare, and four pair of cradle-trucks 
is therefore: 25+14+6=45 tons, which, distri- 
buted over eight cradle axles, is equal to 5.6 tons 
per axle, or 2.8 tons per wheel. Owing to this 
distribution the load on the rails between sleepers 
is actually less than in the case of a 15-ton two-axle 


standard-gauge wagon carried on one pair of rolling | 


cradles, for in this case the load is 15+8+3 = 26 
tons, equal to 6.5 tons per axle, or 3.25 tons per 
wheel. The same applies to the load on the cradle 
trucks, which is 9.75 tons per truck in the former, 
and 11.5 tons per truck in the latter case. The 
curve of 30 metres (100 ft.) radius was also, in the 
case of the 25-ton wagon, passed without any diffi- 
culty whatever, and the success of this experiment 
clearly attests the important fact that the rolling 
cradles lend themselves admirably to the transport 
not only of two-axle, but of four-axle standard- 
gauge wagons of the heaviest type and altogether 
exceptional dimensions. 

The steepest gradients on the Geneva narrow- 
gauge system are 5 and 6 per cent., occurring on 
the Ferney and Lancy lines respectively. 
4 per cent. gradient, which occurs on all the eight 


lines of the system, a 15-ton engine easily hauls | 
one 10-ton standard gauge wagon on one pair | 


of cradle trucks, the total train load being then 
15 + (10 + 6) + 3 = 34 tons. On the 5 per cent. 
gradient it is found that the same engine has to 
develop its full power of 100 horse-power to haul 
the same load at a speed of 11.5 kilometres (7 miles) 
per hour, whilst in the ordinary service it hauls on 
the same gradient a train of three passenger cars 
with 150 passengers, the total load being then 15 + 
(12 + 12) = 39 tons, or 5tonsmore. This notable 
difference of tonnage hauled in the two cases is 
clearly due to the greater resistance of the cradle 


wheels, which have a diameter of only 50 centi- | 
metres (19.6 in.), whilst that of the ordinary | 


narrow - gauge rolling stock is 70 centimetres 
(27.5 in.). The resistance in both cases works out 
as follows: 

100 horse-power x _75__ _ §0 Jess gradient 50 in 1000 =10. 
39tons x 3.2 met.p. sec. 
The coefticient of traction is, therefore, 20 kilo- 
grammes (44-Ib.) per ton in the case of the cradle 








On the | 














trucks, or double of what it is in the case of the 
ordinary rolling stock. On the 6 percent. gradient 
of the Lancy line, the same engine will, therefore, 
haul the same cradle-truck load at a speed of 10 
kilometres (6.4 miles) per hour. On all these steep 
gradients, the use of cradle trucks was authorised 
only after exhaustive trials showing that the trucks 
with their standard-gauge load can be arrested on 
the descent within a length of 5 to 8 metres (16 ft. 
to 26 ft.) by their own friction (Heberlein) brakes 
independently of the brake power of the engine. It 
is hardly necessary to mention that, besides the 
cradle-truck service, the company also carries 
goods in its own narrow-gauge trucks, the open and 
covered trucks weighing 2.8 and 3.9 tons respec 
| tively, and carrying 5 tons each. The cost of tran- 
shipment from the standard to the narrow-gauge 
| trucks is from 25 to 30 centimes or 2.4d. to 2.9d. 
per ton. The cradle-truck service has now been 
| extended to all the eight lines of the system, vary- 
ing from 3 to 18 kilometres (2 to 11 miles) in 


| length each. 








Conclusion.—It has been shown that the cost 
|of a cradle-truck installation such as that of 
| Geneva, for a traffic of say 10,000 tons per annum, 
is 17,500 francs, or 700l., for two cradle-pits and 
|three pair of rolling cradles, exclusive of sidings. 
With six pair of rolling cradles carrying 25,000 
tons per annum, as is the case both on the Nagold 
and Altensteig, and on the Mannheim, Wein- 
heim, and Heidelberg lines, the cost is, therefore, 
22,500 francs, or 9001. The cost of transhipment 
| being, at a low rate, 25 centimes or 2.4d. per ton, 
and leaving apart the cost of sidings, terminal 
charges, superintendence, and repairs, as being the 
same in both cases, the comparative results work 
out as follows : 





By Transhipment. By Cradle Trucks. Annual. 
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_ The saving by using cradle trucks is, therefore, 
in the four cases equal to 40, 50, 65, and 77 per 
cent. of the cost of transhipment respectively. 
Apart from this saving, there is the saving of time, 
and it is these two factors which have determined 
the adoption of rolling cradles on so many narrow- 
gauge railways, more especially for the transport of 
goods whose transhipment is either inconvenient, 
slow, or costly, such as coal, stone, timber, raw 
materials sent in full wagon loads, or heavy goods 
of large bulk and dimensions. 

It has been laid down as a broad rule, and with 
truth, that where heavy goods have to be carried in 
large quantities only a short distance not exceeding 
3 or 4 miles from a main line or vice versd, a break 
of gauge is inadvisable, provided always that the 
feeder or branch line can be constructed and worked 
at a moderate cost. On the other hand, the typical 
installations described by the writer afford ample 








Fic. 8. 


proof that the system of rolling cradles is eminently 
adapted for conveying on the narrow gauge two, 
three, and four axle standard-gauge wagons of any 
weight, wheel-base, and dimensions, and over short 
as well as over longer distances of transport. It 
may, therefore, justly claim not only to compensate 
the disadvantages, if any, of a break of gauge, but 
to have, in a great measure, disposed of the bugbear 
of transhipment. 

The writer has to express his obligations to M. 
Reverdin, manager of the Geneva Narrow-Gauge 
Road Railways, for the cost of that cradle-truck 
installation and other particulars kindly placed at 
his disposal. 








Trak SLEEPERS.-—A lot of 100,000 teak sleepers from 
Java is coming to Algoa Bay for the Graaff Reinet and 
Middleburg line. The same kind of sleepers are used on 
the Netherlands Railway towards Pretoria. 








AMERICAN SOCIETY OF HEATING 
AND VENTILATION. 


(By our New York CoRRESPONDENT.) 
(Concluded from page 339.) 
Retative Errictency IN VENTILATING BY A 
CHIMNEY AND BY A Fn. 

Proressok CARPENTER’S papers are always of 
great value, because he goes directly at the subject 
he writes of, and makes his investigations to the 
root of the matter, but more especially because his 
results are reliable, and the conclusions he draws 
eminently satisfactory. The present paper was no 
exception to the rule. His tests were given at 
some length, and the mathematics involved preclude 
any condensation of the steps taken, so it must 
suffice to give the results in the following tabulated 
form : 
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TABLE Showing Number of Times that Fan or Blower is 
more Efficient than a Chimney in Discharging Air from 
the Top. Outside Temperature 60 deg. Fahr. 








| Exhaust Steam Wasted. 





Combined Effi- Exhaust 
ciency Fan and ee Ce 

Engine Con- 0.003 0.0066 0.0125 11.3 
dition. Poorest. Average. Best. Average. 

Height of Ratio of Efficiencies. 
Chimney. 
ft. 

10 28 120 1060 

20 14 60 530 

30 9.3 40 353 

40 | 7 30) 262 

50 5.6 24 212 

60 | 4.7 20 177 

70 4 17 151 

80 3.5 15 133 

90 3.1 13.3 118 

100 2.8 2 106 

125 2.2 0.6 8&5 

150 1.9 8 | 71 

175 1.6 6.85 61 

200 1.4 6 53 

250 1.12 4.5 | 43 

300 | 0.93 4 35 
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TABLE Showing Number of Times Fan or Blower is more 
Efficient than a Chimney in Delivering Air at 6U Deg. 
Fahr. into Base of Chimney. Friction Neglected and 
Fun Efficiency Figured for Average Case, Exhaust Steam 
not Utilised. 


Temperature | 
of Chimney, 


| eo = 150 200 250 300 400 450 
deg Fahr. ) } 


| 
| 
| 


Height of | 


Chimney. Ratio of Efficiencies. 








Feet. 
— | : _ _ ~ 

10 68.4/73.4, 87.3 102 118 135 173 194 
20 34.2/36.7, 43.6 | 51 5.9 | 67 86 97 
30 22.8/24.5| 29.1) 34 8.9 | 45 57 65 
40 17.1)18.3/} 21.8 24 29 34 44 48 
ho | 13.7/14.7/ 15.4] 20 | 24 27 35 39 
60 .4/12.2) 14.5 | 17 19 22 28 32 
70 .8)10.5 12.8 15 17 19 25 28 
80 .5) 9.2) 10.9 12 15 17 22 24 
90 .6| 8.1} 9.7) 11 13 15 17 21 
100 81 7.8; 87/10 | 12 13.5 17.38 104 
125 .4) 5.9 7.0 8.1 9.5 10 13.9 15.5 
150 .6| 6.1) 51 67] 80/ 90! 11.7 18 
175 9 4.2) 5.0 5.8 6.7 7.7 9.9 11.1 
200 4/36) 44 51] 60 67) 86 97 
250 2.9 3.1 4.1 | ef 5.4 6.9 7.8 
300 2.4 2.9 3.4 3.9 45 5.7 6.5 





Norr.—The values in the foregoing are for an ave! 
of a fan when the exhaust steam is not utilised. 


e efficiency 
‘or poorest 


condition of fan and engine multiply above values by .0465 ; for 
best condition of fan and blower, exhaust steam not utilised, mul- 
tiply by 1.9 ; for average condition of fan and engine, exhaust steam 
utilised, multiply by 17.1, 





The Table shows that in delivering air from a chim- 
ney 100 ft. in height, even when the exhaust steam is 
wasted, the poorest fan will do nearly three times as 
much ventilating, and the best 12 times as much as a 
chimney for the condition when both are using the 
same amount of heat. When the exhaust steam is 
utilised the average fan will move more than 100 times 
as much air as a chimney with the consumption of the 
same coal. 

A fan is seldom used to draw air from a passage or flue, 
but is often used to deliver air into a passage or flue, and 
as this air is seldom heated, the work of a fan under usual 
conditions is more fairly compared with the second case 
in chimney ventilation, viz., that of delivering cold air 
into a chimney. 

In respect to the efticiencies of fans and blowers, 
Professor Carpenter said : 


It will be found if careful experiments are made that 
the air delivered from a fan does not move with uniform 
velocity ; on the contrary, it varies extremely in different 
portions of the cross-section of a pipe, and hence the 

reatest care must be taken to obtain average results. 

he instruments, especially the anemometer which is 
ordinarily employed to measure the velocity of air, needs 
to be frequently standardised and handled with the 
greatest care, otherwise the results may be seriously 
in error. Some tests were made some years ago by Pro- 
fessor 8. H. Woodbridge, of the Massachusetts Institute 
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Relative Efficiency of Fans and Blowers. 


Test of Blowers. Test of Fans. 





| pei. Speed. 


5 ——<$<$—_____ 
Symbol, 300 | 500 Symbol. 500 700 


Efficiency per Cent. Efficiency per Cent. 








1 | 149 13.4 6 13.7 16.4 

2-| as 5.7 7 13.5 15.3 

3 | 15.6 15.1 8 | 164 19.5 

4 | 15.7 17.3 9 11.1 12.9 

5 | 48 | 146 10 14.4 15.2 
| | 


CIRCULATION OF STEAM FOR HEATING PURPOSES. 

The final paper of this interesting meeting was by 
R. P. Bolton, and entitled, ‘‘ Circulation of Steam 
for Heating Purposes at or below the Pressure of 
the Atmosphére.” The paper was quite long and 
extremely interesting. After a study of the in- 
ternal conditions of steam circulation and heating, 
the author presented illustrations (see Figs. 1 to 7) 
of an apparatus designed to fill them, and laid down 
the following conditions : 
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of Technology, on a large number of fans and blowers ; 
the efficiency, or the ratio of useful work to that supplied 
the fan, was found to be as follows when operating under 
the least working pressure, 0.02 in. 
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1. Absence of back pressure on motive engines where 
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3. Continuous automatic drainage of condensation. 

4, Effectiveness of circulation. 

5. Control, or variability at will, of circulation. 

6. Removal of air and gases from heat surfaces and 
from feed water. . 

7. Regulation of temperature in any part of heating 
surface. 

8. Return of water from some moderate distance below 
the line of drip or drainage, if necessary. 


The author then discussed the features of this 
apparatus, called the Webster, which he said con- 
sisted— 


Primarily of a thermostatic valve, which is shown in 
enlarged section in Fig. 1, and samples of which were laid 
upon the table. This valve contains a stalk or stem of 
hard rubber compound which expands under increasing 
temperatures. The seat, which is the outlet, is at the 
top, and is <r for ready adjustment by a screw- 
driver. It is capable of being set so that it will open at 
any degree of temperature less than that of steam at 
atmospheric pressure. In operation it then stands closed 
while steam is in the coil, and in contact with the stalk, 
but as soon as condensation collects around it, it shortens 
and opens the aperture to the return pipes, in which a 
suction or partial vacuum exists. Another form is shown 
enlarged in Fig. 2, designed for — to the body of 
a standard screw-down valve. The thermostatic valve 
should be placed at the point of drainage of the coil or 
radiator, as shown in Fig. 4. One of the standard sizes 
adopted is capable of draining 200 square feet of surface 
in active condensation. It will be evident that this little 
temperature trap, for such it is in effect, can be equally 
well applied to the foot of riser pipes, as shown in 
Fig. 3, to the ends of horizontal lines, to changes of size 
of pipes, and, in fact, to any desired dripping point. 
Heavy condensation of any part can be cared for by mul- 
tiplymg the number of thermostatic valves at that point. 

‘are should be exercised that the valve is so placed that 
dirt and scale in the pipes do not fall into it direct and 
choke its inlet. This may be provided for by the drop- 
leg shown in Figs. 3 and 4. Its form is, however, such 
as will allow for a certain amount of sediment to deposit 
around the stalk, which is covered by a perforated screen 
of simple character. In Fig. 4 is shown a return line by 
which the condensed water 1s lifted by the action of the 
suction. Inthe basement, engine-room, or boiler-room, 
is placed the return pump, as sae in Fig. 5, which may 
be a direct-acting ‘‘ wet vacuum ” pump, and is regulated 
to maintain a constant amount of suction. The return 
pipes being united and brought to this pump, it is 
set to receive the condensation and to exert an 
extra suction of from 1in. to15in. of mercury, accord- 
ing to requirements. A pump for a radiating sur- 
face of 20,000 square feet has a steam end 6 in. in 
diameter and will make about 100 ft. piston speed per 
minute. Its exhaust is taken into the heating main, and 
it is thus operated merely as a reducing valve, or it may 
be taken direct to the feed-water heater and there con- 
densed. The delivery of the hot returns can be effected 
in more than one manner. The best system has been 
found to be to deliver the whole into a separate ‘ hot- 
well” or returns receiver, from which free egress for the 
air and vapours can be afforded to the atmosphere and 
time allowed for the operation to effect itself thoroughly. 
Such a receiver is shown in Fig. 5, and it may aa. 
tageously be provided with: a ball-cock and float whereby 
any necessary auxiliary cold water supply may be auto- 
matically introduced into the returns. From this receiver 
the returns gravitate to the feed-water heater, as desired, 
controlled by the automatic valve upon the latter. The 
returns may, however, be delive direct to the feed- 
water heater, as shown in Fig. 6, the vapours passing off 
to the atmosphere by a vertical pipe on the connecting 
pipe. The cold water supply can be controlled in this 
case by hand if desired. 

From the feed-water heater the feed pump draws its 
supply under a slight head automatically, its operation 
being controlled by the automatic valve C, which is con- 
nected to its steam supply. 

A third arrangement is shown in Fig. 7, which is ap- 
plicable to the use of a closed feed-water heater, where 
such is rendered necessary by prejudice, by the use of 
animal, vegetable, or impure oils, or is already installed 
and cannot be replaced by a sealed heater. 

Here the returns can delivered into the receiver as 
with the sealed heater in Fig. 5, but the feed pump must 
receive direct from this receiver, which must also contain 
the additional cold water supply, and the delivery of the 
feed will then take place through the closed heater. 

The Webster feed-water heater plays so important a 
art in the combination that it must now be described : 
t 1s not to be classed precisely under the type of ‘‘open ” 

feed-water heaters, except in so far as that a portion of 
the exhaust steam is brought directly in contact with and 
is condensed by the feed water proper. It is a closed or 
sealed chamber, rectangular in form, provided with an 
upper inlet for the feed supply, which may be hot returns 
or cold water or both, and an inlet for steam provided with 
an independent oil separator or grease extractor, operat- 
ing upon the steam previous to its entry to the interior. 
. pon entering the steam encounters a set of oppositel 
inclined and perforated trays of copper sheet, over wilde 
the feed water from above is sp and percolates in a 
very finely divided condition, inviting most effectively the 
absorption of heat from the ascending steam particles. 
Any vapour or gases that escape the condensation of this 
procems. encounter above the upper tray a coil of parallel 
orass pipes through which the entering feed water passes 
on its way to the trays. The effect is thoroughly to con- 
dense such gases or vapours and leave them in a condition 
ready for removal by the air pipe provided, which may be 








treated, as shown, by connection through a thermostatic 
valve into the vacuum return system, or may vent to the 
atmosphere. The body of heated water, accumulating in 
the lower portion of the heater, affords a desirable oppor- 
tunity for the settlement of solids, to be drawn off by the 
inclined bottom and drain pipe below, which is also pro- 
vided with an extension to the water surface to draw off 
floating scum or impurities of light specific gravity. The 
outlet to the feed-water heater is provided under a plate 
hood extending down into the body of water and excluding 
the surface impurities. Upon the normal water surface 
is arranged a copper float box, Yano 3 through the 
only exterior gland, a lever, which may arranged as 
shown to control the water supply, or if desired to con- 
trol the steam supply to the feed pump. The feed-water 
heater having thus raised the temperature of returns 
and cold feed, the released air can be very com- 

letely removed, as described, previous to its trans- 
ene to the boiler, by the connection of the top of 
the feed-water heater into the return system. One further 
and very remarkable feature of this system must be 
noted. It is quite practicable to operate the returns from 
radiators situated below the floor of the engine-room, or 
below the level of the return pump, or to lift the drainage 
of any given portion to quite a considerable extent, as 
shown in Fig. 4. The partial vacuum maintained, and 
which extends from the return system, will handle a 
much greater height of return than its theoretical value 
in inches of water. A radiator has recently been added to 
the Syndicate Building in this city, in which the returns 
are lifted 7 ft. without any addition to the suction pre- 
viously maintained, and which varies from 4 in. to 15 in. 
This has been found to be the case even when condensed 
water has been allowed to collect in the radiator over- 
night. The effect is doubtless due to the sweeping action 
of the removal of vapours with the condensation in the 
same pipe. No other means exists of handling this 
problem, and its practicability is a great convenience in 
city buildings. One of the features permissible with the 
use of a Webster return system is the installation of retarn 

ipes of less size throughout than with a gravity return. 
Sioainent has shown that a thermostatic valve, having 
connections of an area of .1 square inch, or equivalent 
to a standard pipe of } in. diameter, will convey 
the condensation and vapour from 160 square feet 
of radiating surface, which may be safely put, in 
practice, at 100 square feet. So small a pipe is, it 1s true, 
inadvisable in steam practice merely on account of its 
liability to damage, and it has therefore been usual to 
connect the thermostatic valve by 4-in. 6 ge This size 
may, in exposed or long horizontal lines, be still further 
increased to } in. diameter, but additions thereto as other 
return connections are brought into it, need only be made 
in the original proportion of .1 of a square inch to 100 square 
feet of surface. The accompanying comparative diagram of 
the returns on both systems will show that quite a consider- 
able economy is to be effected in this way over a two-pipe 
gravity system, and, of course, no air pipe lines are needed 
at all. 

In a large building such as a modern office building, in 
which the riser lines are very extensive, the economy is 
quite considerable. 


Comparative Proportions of Return Pipes in 
Vacuum and Gravity Systems. 


Vacuum Return. Gravity Return. 
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In conclusion, the uncertainties and irregularities of 
steam heating are by this apparatus largely disposed of, 
and its adoption insures to the heating engineer a cer- 
tainty of circulation, of drainage, of absence of noise, and 
of efficient return of heat to the boiler, which removes a 
great deal of responsibility and anxiety as to results. 

The problems which the extremely tall modern buildings 

resent, are efficiently dealt with by this system. Circu- 
ation, in lines of many hundreds of feet of mains and 
sub-mains, is to be depended upon. Exposed particular 
ene of the system can be provided with extra circu- 
ating facility, with or without reduction at any other 
part. No necessity exists for that special and nice pro- 
portioning of supply and return lines which demands 
such certain and careful calculation and forethought in a 
gravity plant. 

Old and inefficient systems can be made efficient, and 
those in which extreme back pressure has been necessary, 
can be reduced to economical condition. 

All this is due to the fact that the system operates by 
those natural laws which experience has shown to control 
the work of steam in circulation and condensation, laws 
which have long been recognised and successfully utilised 


in steam engine practice, and which demand equal con- 
sideration by heating engineers. 

The following were elected as officers for the 
ensuing year: President, W. M. Mackay, New 
York ; first vice-president, H. D. Crane, Cincin- 
nati, O. ; second vice-president, Henry Adams, 
Washington, D.C.; third vice-president, A. E. 
Kenrick, Brookline, Mass. ; secretary, LL. H. Hart, 
New York (deceased after vote was cast); trea- 
surer, J. A. Goodrich, New York. Board of 
managers, R. C. Carpenter, Ithaca, N.Y.; 8S. A. 
Jellett, Philadelphia ; W. F. Wolfe, Boston, Mass. ; 
W. S. Hadaway, New York; E. P. Bates, Syra- 
cuse, N.Y. Council, A. A. Cryer, William McMan- 
nis, B. F. Stangland, of New York ; James Mac- 
kay, Chicago ; J. A. Fish, Boston. 








CRUSHING, GRINDING, AND SEPARATING 
MACHINERY. 

On page 372 of our present issue we illustrate some 
machines for crushing, mam and separating ma- 
terials that have been made by Messrs. William John- 
son and Sons, of Castleton Foundry, Armley, Leeds. 
Fig. 1, on page 372, gives a perspective view taken from 
a photograph of what is known as the ‘‘ Dragon” ore 
and stone crusher, which is made under Johnson and 
Walker’s patents. The machine generally resembles 
the Blake crusher in principle, but has certain im- 
provements in detail. The jaws are on the Blake 
principle, but, in place of the old toggle arrangement, 
there is fitted an eccentric disc on a shaft, as can be 
seen by the engraving, Fig. 1. The eccentric, in 
turning, imparts a reciprocating motion to the swing- 
ing jaw by pressing against an antifriction roller, 
which in turn is mounted on an extension of the cast- 
ing which forms the swinging jaw. This jaw pivots 
on trunnions at the top, and as it swings towards the 
fixed jaw, crushes the material which is fed down 
between the two. 

The size of the cubes of crushed: material produced 
by the machine is controlled by moving the a. od 
jaw backwards or forwards bodily. This is effected by 
means of a vertical wedge, which, through the action 
of a nut and screw, alters the locus of the swing as it 
is raised or lowered. The swinging jaw is moved for- 
ward by the eccentric, but swings back by its own 
weight. There is, however, a spring which assists 
the backward movement, and is necessary when the 
machine is working quickly. The advantages claimed 
for the ‘‘ Dragon” crusher, as compared to the older 
machines, are that it has fewer wearing parts, and re- 
quires less power to drive it, as the action of driving is 
more direct. The eccentric disc from which the move- 
ment is obtained is easily renewable, as are also the 
bearings in which the journals of the antifriction roller 
turn. The crushing jaws, jaw cheek-plates, antifriction 
roller, and iinanalie eccentric are made from what is 
known as ‘‘ Dragon” steel. This is a special alloy 
which is adopted for these purposes, being exceedingly 
hard, so that it cannot be machined, and will not soften, 
yet is very tough, so that it will bend considerably be- 
fore breaking. The bearings of the eccentric shaft are 
of gun-metal, whilst the trunnions for the swing jaw 
and the eccentric shaft are of Bessemer steel. Another 
design of machine combining the same general prin- 
ciples, is made for fine crushing. In this the trunnions 
are at the bottom of the jaw instead of at the top. 

The next machine we illustrate is a ‘‘ Dragon” 
grinding mill, which has a new arrangement of shaft 
fittings designed on a principle patented by Messrs. 
Johnson and Walker. This machine we illustrate in 
Fig. 2, on page 372, by an exterior perspective view. 
Figs. 3 and 4 show the shaft fittings referred to. 
This mill is on the centrifugal principle. It consists 
of a stout casing, as shown, having an axial shaft 
driven by belt gearing, the pulleys for which are 
shown. The shaft fittings shown in Figs. 3 and 4 
are for carrying the rollers which, by pressing against 
the inside of the casing as they revolve, grind the 
material. The crushing rollers are carried between 
the two drivers or wing pieces, Fig. 3. These have 
open-ended slots in them, and in these slots the axial 
bearings of the rollers fit. When the shaft is caused 
rapidly to revolve the rollers are naturally carried 
round by the drivers, and, by centrifugal force, are 
caused to press against the inside circumference of the 
casing, which thus forms a roller path. The material 
to be ground is distributed by means of the two pro- 
pellers shown separately in Fig. ees 

The centrifugal principle of grinding is, of course, 
not new, but it has always been attended by some 
trouble in application, owing to the rapid wearing of 
the parts and the difficulty of their renewal. e 
stresses set up are, as may easily be imagined, severe, 
and in order to fix the shaft fittings —— in place, 
they have been forced on to square parts of the shaft 
by hydraulic pressure, and are further secured by keys. 
This rendered it necessary to return the whole shaft and 
fittings to the manufacturers when the fittings required 
renewal through becoming worn, as they speedily did 








when grinding some materials, To overcome this, the 
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CRUSHING, GRINDING, AND SEPARATING MACHINERY. 
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parts most subject to wear were made separately, so 
that they could be fitted on; but this was attended by 
a drawback, as the joining faces between the per- 
manent and renewable parts had to be machined. In 
the mill now under notice, however, the drivers and 
propellers are easily taken off and replaced, and yet 
are quite rigidly attached to the shaft. The end is 
attained in the following manner: There is first a 
central block or carrier, Fig. 4, which has a square 
hole in it that fits on to a square part of the shaft. 
This square block is forced hard on the shaft by suitable 
means, and does not require to be removed at any time, 
there being no wear on it. The block is square at the 
ends, and has on each side a pair of parallel —— 
which may be described as holding jaws or ribs, between 
which the square part of the driver exactly fits, so 
that though the driver is mounted on the round part 
of the shaft it must revolve with the square block, 
which in turn is caused to revolve with the square 
shaft on which it is mounted. The drivers are em- 
braced by projections or ribs on the propellers in the 
same way. 

The advantages of this system, as compared to 
the square shaft, are that there is a far larger sup- 
porting surface to cause the parts to turn, and that 
surfaceis nearer the resistance torotation, sothat alesser 
leverage is present to wrench the fittings on the shaft. 
Of course the square block has to bear all the stress ulti- 
mately, but this, as stated, may be firmly forced, by 
hydraulic pressure or otherwise, on to the square shaft. 
This firm attachment is very necessary, as the slightest 
looseness of fit. speedily becomes exaggerated, and 
ends in the breaking of the part or disablement 
of the mill. It has been found by experience far 
cheaper to renew the propellers and drivers alto- 
gether, than to have renewable ends with machined 
surfaces. The whole or solid parts can be made 
in castings without machine work, excepting the 
boring of the holes for the shaft, and can therefore be 
cast from especially hard and tough steel. The drivers 
wear on their outer edges and also in the slots where 
the roller spindles turn. On each side of the propellers 
is placed a cotter or key which is driven tight into the 
shaft, and compresses the whole of the parts together, 
thus forming an interlocking arrangement. In place of 
cotters or keys, special nuts are used for compres- 
sing the fittings in the larger size mills. The parts 
can be easily reversed, so that when one side of any 
part is worn the unworn side can be brought into use. 

These mills are used for grinding cements, lime, 
phosphate rocks, basic slag, marls and other minerals, 
colours, ginger, rice, and other produce, chemicals and 
other materials of a like riature. The feeding inlet is 
arranged to supply the material direct to the feeding 
propeller. 

Our next illustration, Fig. 5, on the opposite page, 
gives an exterior view of the ‘‘Dragon” separator de- 
signed on a principle patented by Messrs. Johnson 
and Walker, which may be used in connection with the 
grinding mill last described, or any other system of 
grinding, or for the purpose of grading any powders to 
required fineness. As will be seen, the apparatus consists 
of two parts or chambers, which are composed of light 
steel plating. The separator is intended to supply the 
place of sieves or large stive-rooms working with ex- 
haust fans. It is carried by cross-timbers in the roof 
or upper floor of a building, so that the floor space 
below is quite clear. The two chambers are connected 
by a cone, and also by a short length of pipe. There isa 
horizontal shaft running in bearings on the outside of 
the casings, and dette Uy a belt and pulley. On this 
shaft there are a disintegrating spreader for distribut- 


ing the material, an air propelier or fan, and baffle or 
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beating plates. There is a hopper, as shown, through 
which the powder to be acted upon is fed into the 
machine, and the outlet nozzles from which the sepa- 
rated material escapes are at the lower end of each 
chamber. 

The action of this machine is as follows: The 
powder, when fed through the hopper, falls on to 
the disintegrating spreader, and is thus thrown in a 
shower into the first or tailing chamber. The fan is in 
the second chamber, and is so arranged as to set up a 
current of air from the first to the second chamber. 
The finer particles of the powder, offering more 
surface to the current in proportion to their weight, 
are carried into the sited chamber, where they fall 
to the bottom and are discharged through the outlet 
nozzle. On the other hand, the larger particles or 
tailings are not acted upon by the air current to the 
same extent, and fall to the bottom of the first chamber 
to be discharged through the nozzle. To aid the sepa- 
rating action there are bafile-plates stretched across 
the opening between the two chambers. These take 
the form of inclined planes or louvres. The larger 
particles strike on these if they are being carried 
through, and losing their momentum fall to the bottom 
of the first chamber. 

The degree of separation effected naturally depends 
on the strength of the air current, and this is 
adjusted, not by altering the speed of the fan, but 
by regulating the lower opening or pipe already 
referred to. This opening, through which a return 
air current passes, performs another function. As the 
tailings drop down in the first chamber, they may 
be accompanied by some of the finer particles. 
The return current, passing from the fine chamber 
to the tailings chamber, ascends against this fall- 
ing stream of material, and any fine particles 
coming down are carried back and pass into the 
fine chamber. A damper is placed in the pipe to 
regulate the size of the opening, and thus modify the 
current, 

The advantages claimed for this machine are the 
saving in space and expense as compared to the old 
stive-rooms. It has an advantage over sieves in a 
comparative absence of wear and tear, which is very 
marked with the latter, especially when the material 
is gritty or cutting. The wearing of the mesh of a 
sieve also alters the degree of separation. When 
scrapers or brushes are used with sieves they are often 
rapidly spoiled. The separator is used for the same 
descriptions of materials as are dealt with by the grind- 
ing mill described. 

At a recent visit we paid to Messrs. Johnson’s 
works, when we had an opportunity of inspecting the 
machines of which we have here given an account, 
we also saw several other machines made by this firm, 
including wash mills and wet mills, slurry pumps, 
disintegrators, mixers, elevators, conveyors, and 
various other machines used in cement making and 
kindred industries. 








HAMLYN’S COLLAPSIBLE BOAT CHOCKS. 

Tue illustrations above show Hamlyn’s collap- 
sible boat chocks as — by Mr. Harry Gray, 
Dominion House, 110, Fenchurch - street, London, 
E.C. The arrangement has been designed on the 
principle that it is better and safer to carry. boats 
inboard than outboard, and at the same time to meet 
the Board of Trade regulation to the effect that the 
chocks must be so constructed that the boats can be at 
once swung outboard without requiring to be lifted by 
the tackles. By referring to Fig. 2 it will be seen 
that the boat is borne on the chocks, the keel also being 
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supported as with the ordinary arrangement, whilst 
the standards are well proportioned to resist any strain 
that may be brought to bear upon them. One of the 
chocks is shown lowered in Fig. 1, when the boat would 
be ready for swinging out, the clearance under the boat’s 
keel being clearly seen. ‘The lowering of the chocks is 
brought about by the lifting of the weighted lever 
handles shown on the inboard side of the standards. 
The chocks themselves are made of cast steel or gun- 
metal, the face of the upper arm being lined with 
wood which is shaped to suit the form of the boat. 
The two chocks are pivoted on a pin (Fig. 3), and 
to insure freedom of motion are bushed with brass. 
Kach has a pendant arm (Fig. 4) and these arms hang 
side by side between the uprights of the cast-iron stan- 
dard (Figs. 2 and 3), their weight. being proportioned 
so that as they rise on the falling of the chocks a 
counterweight action is created. This tends to pre- 
vent any shock when the chocks reach their lowest 
position, while at the same time preventing instan- 
taneous fall on release. The counterweight action 
of the pendant arm is also beneficial in facilitating 
the lifting of the chocks when replacing them in posi- 
tion. The release of the chocks is effected by a trigger 
action indicated on Fig. 2. In each of the lower 
ends of the pendant arms is a slot (Fig. 4), similar to 
the space between the teeth of acogwheel. Into this a 
trigger, shaped like a tooth of a cogwheel, fits (Fig. 5) ; 
this trigger forms the end of a weighted lever which 
works on a bolt as a fulcrum (Fig. 3). The lifting of 
the handle lowers the trigger out of the slots in the 
pendant arms, thus releasing the chocks, which fall by 
their own weight. 

To secure the boat again the chocks are raised 
until the pendant arms are stopped by projecting parts 
on the standard, and then they are in such a position 
that the slots in their lower ends are exactly over the 
trigger, which automatically slips into place by the 
falling of the weighted lever. This can be further 
secured, if necessary, by a lashing or some similar 
simple arrangement, to prevent the accidental release 
of the trigger, as in Fig. 1. The chocks can also be 
made to fall independently, or, if preferred, only the 
outer one, as in Fig. 1. 





NOTES FROM THE UNITED STATES. 
PuILADELPHIA, March 10. 

“THE King is dead—long live the King! provided 
he gets a new Tariff Bill through Congress ina hurry,” 
is the paraphrase that expresses the condition of the 
manufacturing mind’ at present writing along the 
Atlantic coast. ‘The new Administration has not had 
time enough to hang "p its hat, but it has made a 
good impression. The Senate will probably make a 
strong fight against tariff changes, so much disap- 
pointment is probable on this score, for too many 
reasons to mention at this time. Business drags. The 
steel rail flurry is over. Rails are said to be advancing, 
and as to small orders, this is a fact. Big orders are 
said to be in sight. Western railway systems have 
decided, so we are told, to buy large blocks during the 
next 30 or 60 days, for the ——— of prosecuting ex- 
tensions. There are probable buyers of some 200,000 
tons. Prices range from 18 dols. to 20 dols. Billets 
are 16 dols. at mill. Pig iron is moving slowly in 
all markets, and some of the weaker companies 
will bank unless assisted financially to carry future 
stocks. The finishing departments are rly em- 
loyed in a general way, though there is a fair sprink- 
fing of exceptions. ire and wire nails are once 
more active, in view of the opening of spring trade, 





particularly in the agricultural sections. The money 
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market is easier, but manufacturers move cautiously 
in borrowing. Consumptive demand is far from satis- 
factory, and distributors are not willing to carry stock. 
A sudden movement may break out any day for rails 
and steel material. It is this possibility that keeps 
yeople so uncertain asto buying, An upward tendency 
a been already imparted to steel rails under ex- 
tremely discouraging conditions. The same thing is 
possible in other lines. Coke is weak, and bituminous 
coal production is falling behind last year. It is 
thought that the anthracite coal combination will not 
be maintained this year. This is a bad time for 
associations formed for the maintaining of artificial 
prices, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Hasgow Pig-Tron Market.—There was very little doing 
in the pig-iron warrant market last Thursday forenoon, 
Some 20,000 tons were dealt in, and the prices were firm. 
In the afternoon the market was flat on fear of trouble in 
the engineering trades. Something like other 30,000 tons 
changed hands, and prices closed 14d. lower all round 
than at midday. The settlement prices were as follow: 
Scotch iron, 45s. 74d. per ton; Cleveland, 40s. 9d.; Cumber- 
land and Middlesbrough hematite iron, 48s. 74d. and 48s. 9d. 
ver ton. A fairly large business was done on Friday 
_solincacol when the tone of the market was flat, caused by 
holders realising, owing to fear of a lockout in the en- 
gineering trades. About 30,000 tons of pig iron were 
sold. Prices dropped 14d. to 24d. per ton. The market 
was firm in the afternoon on “bear” covering. About 
other 25,000 tons of pig iron changed hancas. Prices 
rallied 14d. to 2d. per ton from the forenoon’s close. The 
closing settlement prices were 45s. 74d. per ton, 40s. 74d., 
48s. 9d., and 48s. 9d. Business was quiet and the tone 
was flat on the pig-iron warrant market on Monday 
forenoon, when about 25,000 tons of iron changed hands. 
Prices declined 4d. to 24d. per ton. A similar amount of 
iron changed hands in the afternoon, and prices closed 
very flat, the amount of the decline from Friday being 
lid. to 4d. per ton. The settlement prices were 
45s. 3d., 40s. 6d., 48s. 6d., and 48s. 74d. per ton. 
Tuesday’s forenoon market was quiet, and the tone 
was fairly steady. About 25,000 tons were dealt in 
at near Monday’s prices. In the afternoon other 
25,000 tons were sold, and as the market was with- 
out support, prices were very flat, being 25d. to 54d. 
under Mende s closing rates, and the settlement prices 
were 45s., 40s. 14d., 48s, and 48s, 6d. per ton. 
Business was again very quiet at the forenoon market to- 
day, and the tone was flat. About 25,000 tons changed 
hands, and at the close prices had dropped 4d. to 2d. per 
ton. Some 30,000 tons were dealt in at the afternoon 
market, and prices were still easy. The settlement prices 
were 44s. 104d., 39s. 104d., 47s. 104d., and 48s. 1$d. per ton. 
The following are the quotations for several No. 
special brands of makers’ iron: Clyde, 51s. per ton; 
Summerlee, 51s. 6d.; Calder and Gartsherrie, 52s. ; Colt- 
ness, 52s. 6d.—the foregoing all shipped at Glasgow ; Glen- 
zarnock (shipped at Ardrossan), 50s.; Shotts (shipped at 
Feith), 52s. 6d. ; Carron (shipped at Grangemouth), 52s. 
per ton, Last week’s shipments of pig iron from all Scotch 
ports amounted to 4871 tons, as compared with 7985 tons 
in the corresponding week of last year. They included 
212 tons for India, 160 tons for Australia, 125 tons for 
France, 511 tons for Italy, 640 tons for Germany, 545 tons 
for Holland, 110 tons for Belgium, 162 tons for China and 
Japan, smaller quantities for other countries, and 1766 
tons coastwise. There are still 81 blast-furnaces in actual 
operation in Scotland, as compared with 79 at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 362,163 tons yesterday 
afternoon; against 362,590 tons yesterday week, Fete show- 
ing a reduction over the week amounting to 427 tons. 


Finished Iron and Steel.—The finished iron trade is 
fairly well supplied with orders, but the demand is not 
quite as brisk as could be desired. At the steel works 
» sm is abundance of employment. The prices of both 
commodities remain unchanged. 


Sulphate of Ammonia.--The year’s shipments of sul- 
plate of ammonia up to last Wednesday amounted to 
29,942 tons, as compared with 25,327 tons for the corre- 
sponding period of last year, bemg an increase of 4615 
tons. The latest notification as to the price states that it 
is steady at 8/. 5s. per ton all ports. 


Hlasgow Cop Market.—There was no dealing in 
copper at last Thursday’s forenoon market, and prices re- 
mained unchanged ; nor did any business take place in 
the afternoon, but the quotations gained 2s. 6d. per ton. 
On the following forenoon only: one lot (25 tons) changed 
hands, and the quotations declined 3s. 9d. per ton. 
Nothing was done in the afternoon, and the values re- 
mained unaltered. At Monday’s forenoon market one lot 
was sold, and the price dropped 2s. 6d. per ton. There 
was a blank in the afternoon, when the , anaes 9 at the 
leaving off were 6s. 3d. per ton under those of Friday. 
At yesterday’s forenoon market 50 tons changed hands. 
The price was unaltered. In the afternoon 25 tons were 
dealt in, and the price declined 3s. 9d. per ton—to 
50/. 2s. 6d. per ton cash and 50/. 11s. 3d. three months. No 
business was reported this forenoon, and the price fell 
1s. 3d. per ton. Nothing was done in the afternoon, but 
quotations advanced 3s, 9d. per ton. 


Messrs. Sharp, Stewart, and Co.—The balance-sheet of 
Messrs. Sharp, Stewart, and Co., Atlas Locomotive 
Engine Works, Springburn, has just been issued, and 
shows the output for the year 1896 to have been 353,435/., 
as compared with 199, 1867, in 1895, The prices obtained 





for contracts improved greatly towards the end of the 
year, especially in the machine tool department ; and, 
after allowing for depreciations, there was a profit of 
33,8657. 19s. 9d., which allows a dividend at the rate of 6 
per cent. on the preference shares and 10 per cent. on the 
ordinary, with 1488/, 17s. 11d. to carry forward to next 
year. 

New Shipbuilding Contracts. — Messrs. Carmichael, 
McLean, and Co., Greenock, have contracted to build a 
»owerful twin-screw steamer for Messrs. T. Albert 
->rompton and Co. for service in Delagoa we She will 
be 80 ft. long, 18 ft. broad, and 9 ft. deep. he engines 
will be supplied by Messrs. Campbell and Calderwood, 
Paisley. Messrs. Carmichael, McLean, and Co. previously 
built a similar steamer for the same firm.—Messrs. Lar- 
ringa, a Spanish shipowning firm, have placed an order 
with Messrs. Russell and Co., Port Glasgow, for a cargo 
steamer capable of carrying about 7000 tons deadweight. 
It is expected that the machinery will be supplied by 
Messrs. Dunsmuir and Jackson, engineers, Govan.— 
Messrs. Mackie and Baxter, engineers, Glasgow, have re- 
ceived an order from Messrs. Turner and Co., Liverpool, 
for a set of triple-expansion engines. These engines are 
for a steamer the hullof which will be built south of the 
Tweed, and which will afterwards be taken to pieces for 
shipment abroad. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Armour-Plate Trial.—A trial was recently made of a 
Harveyed steel plate manufactured by Messrs. John 
Brown and Co., Limited, of Sheffield. The plate mea- 
sured 8 ft. by 6 ft., and was 6 in. thick. It was attacked 
by five Holtzer forged steel projectiles of 100 lb. weight, 
fired at close range from the 6-in. breechloading gun, with 
the full service charge of 48 lb. of E.X.E. powder, giving 
a striking velocity of 1950 ft. per second. The shell was 
completely broken up into small fragments, and on being 
examined the back of the plate showed that no perfora- 
tion had taken place, and that the backing was merely 
bruised behind each impact. Some cracks were formed, 
more especially at the corners, but the plate was intact. 
The general result was considered to be most satisfactory. 


Shefiield Trade in 1896.—Some interesting statistics 
concerning the condition of trade in Sheffield during 1896 
were presented at the annual meeting of the Sheffield 
Trades Council, held recently, by Mr. Stuart Uttley. At 
the end of last year the number of unemployed was less 
than had been the case for some years past. In the 
organised heavy trades of the locality, while on an average 
4 per cent. were unemployed in December, 1895, the per- 
centage had fallen to 1.2 in December, 1896. In the 
cutlery and tool trades a similar condition of things 
existed, and also in the silver and metal industries. 
Taking the organised Sheffield trades generally, socicties 
and branches with a total membership of 15,604 had only 
0.7 per cent. unemployed at the end of. last December. 


The Influence upon Trade of the American Elections.— 
At the annual meeting of the shareholders in William 
Jessop and Sons, Limited, the chairman expressed dis- 
appointment at the result of the past year’s working. 
During the first half of 1896 they had had good trade, 
but in the second half, owing to the Presidential election, 
their trade with the States had fallen away to almost 
nothing at all. This made a serious difference in the 
year’s results. At the present time the firm were doing 
fairly well in the United States, and they were in a fair 
way to open out fresh markets. Mr. A. J. Hobson stated 
that the American trade was only just returning to its 
normal state. 


Tron and Steel.—The iron and steel trades of South 
Yorkshire occupy about the same position as they did at 
the commencement of the year. The engineering trade 
is reported to be fully employed in the Leeds district, and 
in Sheffield the heavy branches are active. Orders have 
come in from India and Africa during the past few days 
for locomotives, and textile and hydraulic machinery is 
in fairdemand. The cutlery industry has slightly im- 
proved, consequent upon the demand for Jubilee goods 
which has recently sprung up. Files, both hand and ma- 
chine cut, find ready outlets. The season’s demand for 
garden and agricultural requisites is in full swing, and 
makers of scythes, forks, and shovels of all kinds are 
busily employed. Contractors’ and mining tools move off 
rapidly. Steel of all grades finds good markets bath at 
home and abroad. Siemens-Martin acid steel realises 8/. 
per ton for good average qualities; Bessemer billets 
realise from 6/. to 6/. 10s., and bar iron is quoted at 6/. at 
makers’ works, and 6/. 10s. in warehouse ; hematites are 
6d. per ton weaker; common forge irons 41s. per ton. 


South Yorkshire Coal Trade.—The coal trade of South 
Yorkshire is reported to be active, notwithstanding the 
fact that household fuel has declined slightly during the 
week. Steam coal is going very strongly, and as the 
Baltic trade will sauks Ge in full swing in the course of 
the next few weeks, it is probable that present quotations 
will be strengthened. anufacturers’ fuel finds a steady 
market, and coke of all kinds is in brisk request. Quota- 
tions are as follow: Best Silkstones, 8s. 6d. to 9s. 6d.; 
Barnsley house coal, 7s. 6d. to 8s. 6d.; hards, 7s. to 7s. 6d.; 
manufacturers’ sorts, 4s. to 5s. 6d.; slack, from 2s. 6d. 
upwards. 

Engineers’ Wages at Doncaster.—During the past few 
days a dispute has occurred between the engineers em- 
ployed at the Great Northern works at Doncaster and 
their employers. The men in the locomotive department 
demanded an advance of 2s. per week, and on Tuesday it 
was announced by the management that this amount 
would be paid to the workmen who are in receipt of not 





more than 32s. per week, the advance in the case of the 
higher-rated workmen being left to the discretion of the 
management. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change, and the market was dull. 
The amount of business transacted was not large, and was 
confined to operations for early delivery instead of, as is 
usual at this season of the year, sales being made for de- 
livery over a few ew aay Buyers, with war scares 
and labour troubles staring them in the face, would 
only purchase sufficient quantities to meet their 
urgent needs. In the early part of the day No. 3 g.m.b, 
Cleveland pig iron sold at 40s. 6d. for prompt f.o.b. 
delivery, and in some cases 40s. 74d. was realised, but 
towards the close of the market 40s. 44d. was accepted, 
and some people endeavoured to buy at as low as 40s. 3d. 
Other qualities were scarce. No. 1 Cleveland pig was 
quoted 42s. 6d. ; foundry No. 4 was about the same price 
as No. 3, and grey forge was about 40s. Middlesbrough 
warrants were flat, and closed very dull at 40s. 1d. cash 
buyers. East coast hematite pig iron was in pretty good 
request, but, owing to the cheapness of warrants, prices 
were kept down. As low as 49s. 3d. was mentioned by 
some merchants for early delivery of Nos. 1, 2, and 3, but 
few makers would listen to anything below 50s. Spanish 
ore prices were maintained. Rubéo continues rather 
scarce, and what is coming to hand is only of moderate 
quality, The general quotation is 15s. 3d. ex-ship Tees, 

o-day the market was idle. Hardly any, if any, 
business was done, and quotations were nominal. There 
were sellers of No. 3 g.m.b. Cleveland pig iron at 40s. 3d. 
for prompt f.o.b, delivery, and perhaps 40s. 14d. might 
have been taken, but buyers were not to be found. Mid- 
dlesbrough warrants fell to 39s. 10d. cash buyers. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are by no means in a 
satisfactory condition. For some descriptions orders 
are very difficult to secure, and quotations have been 
reduced. Notwithstanding the concessions that have been 
made, however, there 1s little disposition shown to give out 
new work. The following are about the market rates: 
Common iron bars, 5/. 5s.; best bars, 5/. 15s. ; steel ship- 
plates, 5/. 5s. to 5/. 7s. 6d. ; steel ship-angles, 5d. 5s.; iron 
ship-plates, 5/. 2s. 6d. to 5/. 5s.; and iron ship-angles, 
5l. 2s. 6d.—all less the customary 24 per cent. discount 
a _ Prices for railway material are said to be un- 
altered. 


The Coal and Coke Trades.—In the coal trade matters 
are rather in a transitional state, the home demand for 
gas and household coal showing a falling off, whilst that 
or export to the north has not yet fairly begun. Prices, 
however, for gas coal keep fairly steady. Bunker coal is 
very plentiful, and consequently pretty cheap. Coke con- 
tinues in good request, both for shipment and for con- 
sumption at home. Good-blast-furnace qualities are about 
13s. 3d. delivered at Teesside furnaces. 


Cleveland Blastfurnacemen and their Hours of Labour. 
—Once more the question of an eight-hours day for blast- 
furnacemen in this district has been raised. The officials 
of the men’s association are dealing with the matter in a 
very business-like manner, and are apparently determined 
to ascertain whether or not a majority of blastfurnacemen 
are in favour of adopting the eight-hours shift. With 
this view ballot papers have been sent out. The ballot 

pers are strongly worded, and ask the men whether, if 
it should be necessary, they are prepared to send in their 
notices should the employers refuse to give the eight- 
hours day. If it is found that a sufficiently large majority 
of the men favour the demand, the officials of the union 
will at once approach the Ironmasters’ Association with 
a view to terminating the present system. Three large 
firms, none of wien bola to the Ironmasters’ Associa- 
tion, are running on the eight-hours shift, and have been 
doing so for some time. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for the best steam coal has con- 
tinued good at 11s. 3d. to 11s. 6d. per ton. Secondar 
qualities have also been in request at 10s. 6d. to 10s. 9d. 
per ton. A steady demand is still reported in the house 
coal trade ; No. 3 Rhondda large has made 11s. 3d. to 
lls. 6d. per ton. There has been scarcely any change in 
coke ; foundry qualities have ranged from 18s. to 19s. 6d. 
per ton, while furnace coke has made 14s. 6d. to 16s. 6d. per 
ton. Iron ore has been steady ; the best rubio has made 
14s. 6d. to 14s. 9d. per ton. The manufactured iron and 
steel trades have been generally active ; previous quota- 
tions for steel rails have been readily maintained. 


New Works at Portsmouth.—Mr. J. Price, contractor 
for the new docks Nos. 14 and 15, which were handed over 
to the Admiralty on January 13, has obtained a contract 
for the new north railway jetty. The jetty is to cost 
about 8000/., and will be completed in seven or eight 
months. An electric shop is to be completed before the 
close of the year. 

Devonshire Railways.—The Exeter, Chagford, and Tei 
Valley Railway will soon be an accomplished fact. The 
greatest engineering difficulty, the piercing of the Culver 
and ——— tunnels, have been overcome, and a large 
portion of the other part of the line has been completed. 


Overtime at Devonport.—Last week a further advance 
was made in the amount of overtime in Devonport Dock- 
yard by placing on duty until 10 o’clock nightly the engi- 
neering staff employed in refitting the Ma icienne, 
cruiser, and the shipwrights and labourers employed on 
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the new cruiser Arrogant. The mechanics and labourers 
who are getting ready the material for building into the 
new line-of-battle ship Ocean remain at work until 
10 o’clock nightly, while the 500 men actually employed 
on the Ocean put in two hours extra daily, except Satur- 
days, when they work half-days extra, 

More Welsh Coal.—Messrs. Glasbrook, of Swansea, who 
have been boring at a spot in the vicinity of Cadoxton 
Church, near Neath, for the past few months, have at 
length reached coal. The vein struck is a 5-ft. one, and 
the coal is of excellent quality. 


The Iron and Steel Institute.—A deputation which in- 
cluded Sir W. T. Lewis waited upon the Mayor of Car- 
diff (Mr. Alderman Beavan) on Saturday, with reference 
to the approaching visit to Cardiff of the Iron and Steel 
Institute. Sir W. T. Lewis stated that the arrangements 
for the visit were now more matured than they were 
when a deputation previously waited upon his worship. 
The time fixed for the meetings was the second week in 
August, and the deputation desired to know whether 
that date would clash with any other local functions. The 
mayor replied that he was certain that he was voicing the 
feelings of the town council, as well as his own, when he 
said that all that was possible would be done to receive 
the Institute in a manner befitting its importance. 


Great Western Railway.—The Great Western Railway 
Company contemplates the construction of a line 12 miles 
in length from the West Cornwall Railway at Chacewater 
to the East Wheal Rose branch of the Cornwall Minerals 
Railway near Newquay. The construction of this line 
will materially shorten the route from Falmouth, Truro, 
and the West of Cornwall to Newquay, and will afford 
access to various seaside resorts to the west of Newquay. 








Monte VipEo.—The population of Monte Video has 
just been returned at 246,190. 





PERSONAL.—The Niles Tool Works Company, of Hamil- 
ton, Ohio, U.S.A., announce that they have opened an 
English branch office of their business at 39, Victoria-street, 
which will be under the management of Mr. W. S. Accles, 
mechanical engineer, M. Inst. M.E. Mr. Accles was for- 
merly with the Pratt and Whitney Company, U.S.A., 
and was for some time works manager with Messrs. Gren- 
fell and Accles, Limited, Birmingham, England. 





Sipe RULE FOR higge ign gg “_. = 
specially designed for dealing with questions relating 
ro the How cme weirs has recently been introduced by 
Mr. A. G. Thornton, of St. Mary’s-street, Deansgate, 
Manchester, having been designed by Mr. J. A. McPher- 
son, A.M.I.C.E., of the Engineers’ Department, Water 
Works, Bristol. The rule when closed allows the discharge 
for various depths of flow to be read off at sight, whilst 
questions as to the adjustment of the discharge over two 
or more gauge weirs can be readily solved by shifting the 
slide. Other kindred questions as to water 7 can 
be solved in an equally ready manner. This calculating 
device is, we may state, made in both the straight rule 
and the watch form. 





Tur NationaL Rattway Museum ComMITTEr. — A 
general meeting of the members was held on Thursday, 
the 11th inst., at No. 1, Great Winchester-street, London, 
E.C., when the chair was occupied by Mr. Charles Rous- 
Marten. A number of members were present. A com- 
munication from Mr. Clement E. Stretton, acting general 
secretary, conveying the report of the sub-committee from 
October 15, 1896, to March 2, 1897, was received and read, 
The following resolution was carried unanimously, ‘‘ That 
a cordial vote of thanks be accorded to Mr. Clement E. 
Stretton, C.E., for his valuable services in initiating and 
organising the movement: for the establishment of the 
National Railway Museum, and that the chairman be re- 
quested to forward this resolution to Mr. Stretton” (who 
in consequence of illness was unable to be present). As 
explained in the report, the committee which was elected 
on October 15 last was by resolution formed “‘to remain in 
office until the next general meeting of members,” con- 
sequently its duties ceased on the 2nd instant, and it was 
now for the present meeting to determine if a committee 
was still a necessity, and, if so, to reconstitute one accord- 
ingly ; it was also pointed out that the original committee 
was limited to 50 members. It was unanimously resolved, 
‘That it is desirable that the National Railway Museum 
Committee should be re-formed, and that such com- 
mittee is hereby reconstituted accordingly, to consist 
of those persons present and the members to the number 
of 50, with power to add to their number.” It was’ re- 
solved that the title of the committee be ‘‘The National 
Railway Museum Committee.” It was unanimously re- 
solved that Sir David Salomons be elected chairman, 
and Mr. Charles Rous-Marten vice-chairman of the com- 
mittee. It was unanimously resolved, ‘‘That Mr. Clement 
E. Stretton be requested to act as honorary general secre- 
tary;” ‘That Mr. Norman D. Macdonald be elected 
honorary secretary for Scotland ;” “That Mr. F. W. 
Brewer be elected honorary secretary for London.” A 
special sub-committee was appointed, consisting of the 
vice-chairman with the Rev. W. J. Scottand Mr. Norman 
D. Macdonald, to draw up certain suggestions for a sub- 
sequent meeting. It was decided that the next meeting 
be held on Tuesday, March 23, at 5 p.m: A vote of 
thanks to Mr. Charles Rous-Marten for his valuable ser- 
vices in the chair terminated the proceedings. The follow- 
ing members sent letters of — regretting their 
absence : Messrs. T. Houghton Wright, R. H. Burnett, 
J. Ramsbottom, C. Chambers, C. J. McConnell, D, H. 
Littlejohn, N. D. Macdonald, Right Hon. Lord Kings- 
burgh, F. A. Channing, M.P., J. W. Melling, C. O. 
Thomas, W. B. Paley, F. W. Brewer, and A. M. Wilcox, 








MISCELLANEA. 


FRANCE has asked the Government of New South Wales 
to postpone the proposed exhibition in Sydney for 1899 
till after 1900. 


The deepest mine in the world is said to be the Red 
Jacket Calumet and Hecla, U.S.A., which attains a 
depth of 4900 ft. below the ground level. The deepest 
coal mine is at New Belgium, its depth being 3937 ft. 


The eighth annual report of the Institution of Marine 
Engineers shows the society to be in a flourishing con- 
dition, there being now 1031 members of various grades 
on the books, showing an increase of 113 during the past 
year. 


Professor Elmer Gates, of Washington, claims to have 
roduced an absolutely perfect vacuum by filling a very 
infusible test tube with a glass melting at much lower 
temperature. Then by inverting the test tube and 
partially withdrawing the molten glass by suction, a 
8 was left, which, when the glass had solidified, was 
claimed to be perfectly vacuous. 


The traffic receipts for the week ending March 7 on 
33 of the principal lines of the United Kingdom amounted 
to 1,461, 454/., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,404,527/., with 18,863 miles open. 
There was thus an increase of 56,927/. in the receipts, and 
an increase of 884 in the inileage. 


According to Cosmos the following method has been 
i we for testing the hardness of steel balls. A plate 
of glass is inclined to the horizontal and the balls dropped 
on this one by one from a definite height. The rebound 
of the ball, if properly tempered, is sufficient to carry it 
into the hopper where the hard balls are thus automati- 
cally collected. Soft balls rebounding less, fall into 
another receptacle. 


The ingenious expansive nema | duplex pumping 
engines introduced by Mr. Henry Worthington, of New 
York, are being largely adopted in the United States. 
We hope shortly to illustrate a set of three of these 
engines, each having a daily capacity of 16,000,000 
allons, which have recently been supplied for the 

rooklyn Water Works. For Chicago six sets of equal 
capacity are in hand, whilst three nearly equally large 
engines are being built for Baltimore. 


A twin-screw steamer was successfully used as an ex- 
temporised dredger in connection with the new conduit 
for the Toronto Water Works. It was necessary to exca- 
vate a trench in the sandy bottom of Lake Ontario to 
take the pipe connecting the intake and the filter beds. 
A twin-screw steamer was moored over the site of the 
trench and her engines set going at full speed. The effect 
of the wash of the screws was to draw up the sand from 
ths bottom and deposit it on either side of the boat. As 
the work proceeded the boat was warped in towards the 
land so as to clear a fresh section. 


The trade statistics for Australasia for 1896, omitting 
Western Australia, the returns for which are incomplete, 
show imports 56,286,000/., being an increase over 1895 of 
9,471,000/. ; exports, 63,916,000/., being an increase of 
1,677,000/. Exports exceeded imports by 7,630,000/. in 
1896, as against an excess of 15,424,000/. in 1895. There 
was a large increase in the trade between the colonies. 
About half of the increase in imports for 1896 was due to 
the attractive power of free trade in New South Wales, 
which also fostered the interchange with the rest of the 
colonies. External trade was decidedly better than in 
1895 or 1894, despite the disastrous drought. 


The American Consul at Chemnitz, in a late report, 
observes that, in spite of freight reductions on coal all 
over Germany and the other efforts to encourage the con- 
sumption of German coal, the trade in British coal is still 
a very large one. In 1895 it amounted to 4,000,000 tons, 
and it increased last year. In the first nine months of 
last year the North Sea ports took 1,800,000 tons and the 
Baltic ports 2,166,666 tons of English coal. Of the in- 
creased consumption of coal in German ports in 1896 over 
90 per cent. was British coal. ‘‘ Berlin, more than —r 
other city in the empire, shows how powerful is Englis 
coal as a a with that produced here,” for the 
figures given by the Consul show that, while the total 
consumption of the capital increased by 40 per cent., the 
increase in the German coal consumed there was only 12 
per cent., the rest being British. 


A short time back the New South Wales Government 
called for tenders for a supply of 150,000 tons of steel 
rails to be made in the colony. The tender of Messrs. 
G. and C. Hoskins offered to establish tohgper Ts ay supply 
the rails required at a cost of 7/. 14s. per ton, which is about 
25 per cent. more than the last order of imported rails cost. 
As the indications —_ to lower prices of rails here and 
abroad in the immediate future, it is probable that the 
difference in favour of the imported article will be much 
more than this. Under these conditions, the question as 
to whether Messrs. Hoskins’ tender should be accepted 
has been somewhat hotly debated. The importance of 
establishing modern steel works in the colony is gene- 
rally recognised, but the} bonus which it is desirable to pay 
for the same is a purely domestic question on which the 
colony may well be permitted to form its own judgment. 


As the result of negotiations between a special com- 
mittee of the Liverpool Corporation and representatives 
of the Liverpool Tramways Company, a ape napa agree- 
ment has been concluded under which the company’s 
undertaking will be acquired by the corporation as from 
January 1 last at a price representing 12/. 15s, per share, 
or 560,0007. This arrangement gives the shareholders a 
considerable premium on the present market value of their 
10/. shares, but in accepting it the representatives of the 





corporation had regard to the fact that the earnings of 
the company approximated 35,000/., and that the com- 
pany had an unexpired lease of 18 years. They had also 
in view the fact that the introduction of electricity or 
other mechanical haulage (which would involve an outlay 
of 500,000/.) would reduce the cost of working by 50 per 
cent., while it would largely increase the number of pas- 
sengers carried, and in these circumstances they concluded 
that the arrangement was a fair one which would be profit- 
able to the ratepayers. 


Ina. _ ee ee to the American Society 
of Civil Engineers, Mr. J. Baier endeavours to estimate 
the actual wind pressures experienced during the great 
tornado at St. Louis. From an examination of the bridge- 
work overturned, he concludes that the lifting force of 
the wind could not have been less than 43 lb. per square 
foot in one case, whilst in another the pressure on a sur- 
face 180 ft. long by 18 ft. high must have averaged 60 lb. 
per square foot. A chimney 162 ft. high was broken in two 
40 ft. from the ground; the estimat ressure requisite to 
accomplish this is put at 85 1b. to 91 Ib. per square foot 
over an area 14 ft. by 110 ft. An examination of the 
various structures wrecked showed the great superiority of 
riveted over bolted connections for ironwork pie to 
these exceptional straining actions. Many of the rivets 
were strained in tension by the wreck, and proved to have 
unexpected powers of resistance in this connection, the 
tensional strength of three proving sufficient to pull 4 in. 
pee of line the web of a 15-in, I-beam weighing 45 lb. per 
oot. 








CATALOGUES. — We have received from the Laidlaw- 
Dunn-Gordon Company, of Cincinnati, U.S.A., a copy 
of their catalogue of pumping machinery, containing 
numerous illustrations of the many different types of 
plant made by this company. — Messrs. Mark Fawcett 
and Co., of 50, Queen Anne’s-gate, S.W., have sent us a 
copy of a pamphlet describing the Mark Fawcett fire- 
proof floor, the special feature of which consists in the 
use of tubular lintels of terra-cotta arranged so as to 
effectually shield the steel floor beams on which they rest 
from the action of the fire.—A very finely illustrated 
catalogue has recently been issued by the Hilles and 
Jones Company, of Wilmington, Delaware, U.S.A., who 
make a speciality of i shearing, and other boiler- 
shop and bridge-yard tools.—The new catalogue issued b 
Tilghman’s Patent Sand Blast Company, Limited, Rieed- 
heath, near Manchester, illustrates the very wide range of 
duties to which this ingenious device is now applied.— 
Messrs. George Richards and Co., Limited, oF Broad- 
heath, near Manchester, have sent us three sections of 
their new catalogue relating respectively to machine 
tools, wood-working machinery, and metallurgists’ work, 
The illustrations are exceptionally numerous and excel- 
lently printed, whilst the descriptions are somewhat 
more complete than is usual in this class of publication.— 
We have received from Messrs. 8S. Smith and Sons, of 9, 
Strand, W.C., a copy of their new catalogue of clocks and 
watches. The firm, as is well known, make a speciality of 
high-class watchwork, having several times taken highest 
possible certificates at Kew. 





METEOROLOGICAL EXHIBITION.—An exhibition of me- 
teorological instruments, intended to illustrate the progress 
achieved during Her Majesty’s reign, was opened at the 
Institution of Civil Engineers on Tuesday last, having 
been organised by the Royal Meteorological Society. 
Amongst the older instruments shown may be mentioned 
a barometer constructed for the above society in 1837, 
and made to contain no less than 70 Ib. of mercury. The 
object of using this enormous quantity of the metal was 
to render inappreciable the changes of level in the 
cistern of the instrument consequent on changes in the 
barometric height. Another ingenious instrument of early 
date was shown by Messrs. Negrettiand Zambra. In this 
the upper portion of the barometer tube is inclined at 
an angle to the horizon instead of vertical, as in the 
standard form. In this way a difference of level corre- 
sponding to 1 in. in the mercury column is represented by 
a motion of several inches in the inclined tube, thus 
permitting the use of a very open and easily read scale. 
Amongst the modern instruments the various autographic 
recorders devised by Mr. Richard, of Paris, were especially 
noteworthy, whilst Professor Milne’s seismograph also 
attracted much attention. A model climatological station 
had been fitted up in the centre of the room, and showed the 
equipment recommended by the Royal Meteorological 
Society and the methods suggested for fixing the dif- 
ferent instruments. These latter consisted of a Stevenson 
thermometer screen, fitted with dry and wet bulb thermo- 
meters, and maximum and minimum instruments, a rain 
gauge and measuring glass, a pair of black and bright. bulb 
thermometers for estimating the sun’s actinic power, a 
sunshine recorder, a grass minimum thermometer, and an 
earth thermometer for taking the temperature of the 

und at different depths below the surface. An excel- 
lent selection of cloud photographs was also on view, 
whilst some remarkable photographs of frost on window- 
panes deservedly attracted much attention. In one corner 
of the room an ingenious apparatus for producing a model 
tornado storm has been fitted up by Mr. W. H. Davies. 
In this apparatus a pan of hot water is placed in a 
chamber having glass sides, through which a couple of 
openings are arranged for the influx of air, the direction 
being such as to give the latter a whirling motion round 
the chamber. On working an exhaust fan at the top of 
the chamber a powerful suction is exerted in the water in 
the pan below, giving rise to a well-marked ascending 
column of vapour closely analogous to a waterspout. On 
Wednesday evening Mr. G. J. Symons, F.R.S., gave a 
lecture on meteorological observations in 1837 and 1897, 
in which some of the instruments in use at the different 
dates were described, 
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1893 and 1895,” by Mr. H. Benest, Associate. (Continuation of 
discussion. ) 
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March 24, at 7.30 o’clock precisely. 1. To resume the discussion 
of Mr. A. P. Jones’s paper on ‘‘ Some Notes on a Bill relating to 
Trade Marks, prepared by the London Chamber of Commerce.” 
2. To read and discuss a paper by Mr. A. V. Newton on ‘The 
Extension of Expiring Patents, and Suggestions for Amending 
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lation thereto.” 
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Minerals at Netherseal Colliery, Leicestershire,” by Messrs. G. J. 
Binns, F.G.S., and Geo. Harrow, Ph. D. ‘Auxiliary Haulage 
at Netherseal Colliery,” by Mr. G. J. Binns. The following papers 
will be open for discussion: ‘‘ Electric Machinery for Mines,” by 
Mr. Rankin Kennedy (Trans. Fed. Inst., vol. x., page 98). ‘* The 
Eastern Limits of the Midland Coalfield,” by Professor E. Hull 
(Trans. Fed. Inst., vol. xi., pase 9). ‘*The Use of Petroleum in 
Safety Lamps,” by Mr. E. B. Wain (Trans. Fed. Inst., vol. xi., 
page 104). ‘‘ Secondary (Auxiliary) Haulage,” by Mr. W. Gallo- 
way (Trans. Fed. Inst., vol. xii., page 289). ‘‘ Electric Haulage 
at Pleasley Colliery, by Mr. J. Piggford (Trans. Fed. Inst.) 

Society or Arts.—Monday, March 22, at 4.30 p.m. Cantor 
Lectures: ‘‘ Alloys,” by Professor W. Chandler Roberts-Austen, 
C.B., F.R.S.. Four Lectures. Lecture II.—Wednesday, March 24, 
at 8 p.m. Fifteenth ordinary meeting. ‘‘The Transmission of 
Power by Alternating Electric Currents,” by Mr. W. B. Esson, 
M. Inst. C.E., M.I.E.E. Mr. Alexander Siemens, M. Inst. C.E., 
M.I.E.E., Member of Council, will preside.—Thursday, March 25, 
at 8 p.m. Indian Section. This meeting will be held at the 
Imperial Institute. ‘‘The Cultivation and Manufacture of Rhea 
Fibre,” by Mr. Thomas Barraclough. Sir William Henry Houlds- 
worth, Bart., M.P., will preside. 


FRIDAY, MARCH 19, 1897. 

THE LONDON WATER QUESTION. 

THE metropolitan water question seems as far off 
being answered as ever; the further we go, the 
more distant appears the solution of the problem. 
The London County Council—from which so much 
was hoped before any experience of it had been 
gained—has certainly not helped to bring about a 
settlement. It is difficult to believe that any 
Government, Radical or Tory, will give the control 
of an important system, involving the expenditure 
of large sums of money, to a body that has given 
birth to the London County Council: Works Com- 
mittee. The members of the Council, however, 
are not of this opinion, as at the meeting of last 
Tuesday they agreed to the recommendation of the 
Water Committee ‘‘that the engineer of the Council 
should be instructed to proceed with the plans and 
sections of the Wye portion of the Welsh scheme of 
water supply, and that they (the Water Committee) 
should be authorised to incur an expenditure of 
15001. for this purpose during the financial year 
ending March 31, 1898.” In the face of the 
rebuff the Council had received on the Thurs- 
day previously, the expenditure appears very 
like a wanton waste of public money. How- 
ever, waste of money seems one of the last things 
that troubles the average London County Councillor. 
In introducing the Bill for the purchase of the 
Chelsea Company on Thursday of last week, Mr. 
Buxton based his claim that the supply of water 
should always be in the hands of a representative 
authority, because water is a necessity of life. We 











fail to see the cogency of the argument, but granted 
that it is relevant to the question at issue, it opens 
a very wide field indeed for municipal enterprise. 
Indeed, it launches us at once into the pte of 
socialistic doctrines, for if water is a necessity, so is 
bread, housing, and—whilst the present police 
regulations remain in foree—clothing ; but muni- 
cipal butchers, bakers, builders, and tailors are not 
yet within the region of practical politics, although 
there are persons thoughtless or, it may be, un- 
scrupulous enough to suggest almost anything of 
this nature. That water is a necessity of life 
may not be an argument in favour of handing the 
supply over to a municipal body. If it were a 
luxury we could go without it if it became too dear, 
and there seems to be every probability that it 
will be substantially raised in price should the 
London County Council get control of the supply 
and distribution. In our article of February 19 
(see page 249 ante) we gave figures relating to the 
cost of water in London, and in Liverpool, Man- 
chester, and Birmingham respectively. These 
figures were again quoted during last Thursday’s 
debate, and they show that the metropolitan water 
consumer is rated lower than are the dwellers in 
the cities named. 

The London County Council is, however, pledged 
to an expenditure of 38 millions sterling to bring 
an unnecessary supply of water from Wales. Mr. 
Chaplin, during the debate of Thursday last, 
gave currency to a statement that if the London 
County Council were to carry out their proposals 
they would be embarking upon an expenditure 
of between 70 and 100 millions sterling. The 
amounts may seem excessive, but when one re- 
members how quickly estimates are exceeded when 
they have been made with a view to obtaining 
support to a scheme, more specially when the 
spending of the money is in the hands of persons 
who have no interest in or leaning towards economy, 
it is not difficult to imagine the estimate may not 
be altogether extravagant. We have never yet 
met with arguments sufficient to convince an engi- 
neer of the need of the Welsh water scheme. The 
report of the London County Council’s engineer 
was, in itself, enough to condemn the enterprise ; 
and it is difficult to imagine how it could have been 
seriously contemplated by a representative body. 
It was said during Thursday’s debate that it had its 
origin in the vanity of the London County Council. 
We should be loth to bring such an accusation 
against a sober, respectable body of citizens, but 
must confess that we can at present think of no 
other motive. 

It was Mr, Buxton, the member for Poplar, who 
introduced the Chelsea Water Purchase Bill on 
Thursday of last week. The second reading was 
negatived by a majority of over two to one, 123 
members voting for the Bill and 258 against it. 
Similar Bills which were to deal with the property 
of the seven other metropolitan companies were 
naturally withdrawn, and once again the enormous 
and really hopeless expense to which the rate- 
payers of London have been subjected has been for 
nought. 

The proceedings in the House were, however, 
not altogether barren. Mr. Chaplin announced 
that the Government would appoint a Royal Com- 
mission to inquire into the subject. Mr. Balfour . 
Browne the other day wittily said that ‘‘ whenever 
there is an emergency, Parliament does nothing, 
but inquires more,” and there may be considerable 
wisdom in the procedure. The aspect of affairs 
changes as time passes, and since the last Royal 
Commission sat a great deal has transpired which 
requires searching investigation and more detailed 
examination than can be given during a debate, 
desultory as all debates must be, in the House of 
Commons. 

Mr. Buxton commenced his attack on the water 
companies by the oft-repeated accusation against 
the East London Water Company, that they caused 
the recent ‘‘water famines” in the district they 
serve. This has been the trump card in the hand 
of his party for some time, and it will be repeated 
again and again. It is well, therefore, though the 
indictment. has been often refuted, to state the 
facts once more, and we cannot do better. than 
quote the words of Mr. Chaplin: ‘‘It was right,” 
he said, ‘‘that the House should be reminded of 
what it was that led to the water famine of 1896. 
There was no escape from the conclusion that the 
famines that occurred in the East End of London 
were caused by the want of sufficient storage for 
the water supply of the East London Company, 
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and that insufficient storage power was due to 
the action of the London County Council in 
the year 1893. The East London Company, who 
had foreseen the necessity of making further 
application for storage, and were prepared to do so, 
in that year introduced a Bill for the purpose. 
But the Bill was opposed by all the power they 
could bring against it by the London County 
Council, and although they were warned of the 
danger of their course, and although it was pointed 
out to them by no less an authority than the Chair- 
man of Committees that they would incur great re- 
sponsibility, the County Council insisted on throw- 
ing out the Bill.” In 1894 the East London Com- 
pany again applied for power, and was again opposed 
by the London County Council, aided by the Local 
Government Board, of which Mr. Shaw Lefevre was 
President. Happily the latter bodies were defeated, 
but only by a majority of one. ‘‘If the Bill had 
been defeated,” said Mr. Chaplin, ‘‘I tremble to 
think what might have been the consequences to 
East London last year.” Perhaps there is less 
oceasion for Mr. Chaplin to tremble than he 
imagines, for the results of the so-called ‘‘ water 
fainine,” although doubtless unpleasant, were enor- 
mously exaggerated for political purposes. 

The advocates of County Council control hold that 
even with no more than the storage available last 
year the ‘‘ famine ” would have been prevented had 
the water companies been extinguished, for the 
water supply would then have been under one 
administration. Whatever might have been the 
cause of the ‘‘ water famine,” it does not appear 
that the much-vaunted homogeneity would follow 
the success of the County Council’s measures. What 
arrangements have been made between the London 
County Council and the surrounding county 
councils have been kept ominously secret, but there 
is little doubt that there would be a division of 
authority. Mr. Chaplin spoke on this subject, and 
Mr. Stuart, who is certainly an authority on the 
water policy of the London County Council, cast 
back the insinuation that 30 or 40 authorities were 
to be established, as ‘‘there would be only seven 
or eight ;” so that we should be no better off in this 
respect under the County Council aro aag 
than we are under the tyranny of vested interests. 

Two important statements were made by Mr. 
Buxton during the debate, and they should be 
noted if only as bearing testimony to the fairminded- 
ness of the member for Poplar. He admitted that 
‘*the arbitration clause in the Bill of 1891 was not 
a fair and just one ;” and he stated he had ‘‘ no in- 
tention of saying that the water (at present sup- 
plied) is generally impure.” It was on the arbitra- 
tion clause that the fight chiefly waged in 1891, 
and it will be remembered how strongly the London 
County Council stood its ground. Since then, it is 
true, more reasonable counsels have prevailed, but 
it has only been under the pressure of almost 
universal public indignation at the manifest un- 
fairness of the course originally proposed. The 
public will do well to remember this, as it is a taste 
of the quality of the London County Council if it 
can get its own way. Now Mr. Buxton says ‘‘ the 
County Council are willing to give a fair and just 
price,” but it is not always that men as straight- 
forward and moderate as Mr. Buxton are the ruling 
spirits in that body. 

As the London County Council’s proposals have 
been rejected, it is not necessary we should devote 
much further space to the consideration of this sub- 
ject at present, important as are the issues at stake. 
It must be remembered, however, that though 
the London County Council's water ambition is 
scotched, it is not killed. The Council has 
practically unlimited funds, and no disposition 
to spare them, and though there is a large 
minority opposed to its water policy, the majority 
are evidently determined ‘0 push it to the last 
extremity. Whether London would be better off 
for water under municipal or State control than it 
has been under the eight profit-earning companies, 
is a more open question than many would have us 
believe, but the most fatal argument against the 
existence of the present status is the fact that 
under it the companies will always be open to the 
attack of the London County Council, and some 
day, in the whirligig of politics, they are likely to fall 
a prey. The chief condition in favour of a water 
trust is the fact that it will extinguish the aspirations 
of the London County Council to water control. 

It is sincerely to be regretted that the London 
County Council cannot be supported in what ought 
to be its legitimate aspiration to contro] the water 





supply of the metropolis. It would be such a 
pleasant thing were there a business-like and single- 
minded municipal parliament for London. The more 
business given to it, and the more responsibility it 
undertakes, the more likely it is to be composed of 
men of ability and position; the control of the 
water supply would certainly add to its dignity 
and importance. These desirable conditions do 
not, however, at present prevail, and it would be 
injudicious to hand over this trust to the London 
County Council, because it is, as Mr. Whitmore 
stated on Thursday, ‘‘ saturated with party spirit,” 
because it has pledged itself to a gigantic, extra- 
vagant, and unnecessary scheme of supply, and 
because it would use the patronage put in its hands 
for political purposes to the cost of the water users 
of London. 

It now remains to be seen what the coming Royal 
Commission will bring forth. 








THE NAVY ESTIMATES. 

THE discussion on the Navy Estimates continues 
in the House of Commons. A great part of last 
Friday’s sitting was given up to the subject, it 
taking seven and a half hours’ talk to get the first 
vote, that for personnel, agreed to. Were the 
question of naval policy adequately discussed, this 
would not be a matter for regret, and, indeed, the 
magnitude of the interests involved warrants a 
greater length of time being given to the subject, 
but unfortunately the larger part of the talk is of 
such a desultory and uninformed nature, that no 
good can come from it. Why it is that so much 
nonsense should be talked in the House of Com- 
mons on the Navy question, it is difficult to 
say. Perhaps it is the thinness of the House that 
encourages members to speak about things they do 
not understand, and it is a fact that full benches are 
a check upon mere loquacity. The annual discus- 
sion on the state of the Navy for which the 
presentation of the Estimates affords an oppor- 
tunity is, notwithstanding, an excellent feature. 
It brings our administrators to the bar of public 
opinion. So we must be content to take 
the chaff with the wheat, even if there be an 
excess of the former. A small amount of well- 
ordered criticism would doubtless make the task of 
the Parliamentary representatives of the Admiralty 
more diflicult, for, asit is, they escape in the cloud 
of words, but it would lead to improvement in the 
conduct of affairs. The Admiralty party, with its 
well-organised defence, can afford to despise the 
crowd of irregulars who attack them in such de- 
sultory style, jumping from subject to subject, and 
giving the defence an opportunity of avoiding diffi- 
cult questions by occupying their time in answer- 
ing easy ones. 

An attack, not very wise in its inception, was 
that made upon the method of conducting the trials 
of the Powerful and Terrible. The subject was 
opened by Captain Bethell, whoasked what was the 
duration of trial of these vessels. Mr. Goschen 
replied that they had had three trials — one 
of 30 hours, with 18,000 horse-power developed ; 
one of eight hours, and a full-power trial of four 
hours. The results of these trials are known to our 
readers, having been very fully reported in these 
columns. Captain Bethell apparently was of 
opinion that 30 hours’ trial was not long enough, 
and later on Mr. Allan, of Gateshead, was very 
emphatic on the same subject. He contended that 
“the trial trips of the Powerful and Terrible to 
test those boilers were not fair or honest ;” a choice 
of words which must be attributed to poetical 
license. He asked if ‘‘any shipowner in Great 
Britain would be content to take a vessel that cost 
three-quarters of a million of money after only a 
30 hours’ trial?” Now we doubt if any private 
shipowner in Great Britain or elsewhere has ever 
taken over a vessel which had been subjected to 
such complete trials as those which the Powerful 
and Terrible underwent. The full-power trial of 
four hours was a far more searching ordeal than the 
30 hours’ steaming, in fact, the success of the 
latter, the full-power trial having been made, 
would be a foregone conclusion. It may be said 
that it is customary for builders to give private 
owners a guarantee for a given period, say a year, 
and this may be in some sense a trial. The con- 
tractor to the Admiralty is likewise responsible for 
defects in material or workmanship, but the strict 
inspection of every detail that goes on throughout 
the building of British war vessels and their ma- 
chinery, renders the possibility of failure in this 








respect a very remote contingency. It must be 
remembered, too, that the Navy contractor works 
under limitations in regard to design and materials 
used which are unknown in mercantile practice. 
In regard to hulls the shipbuilders are purely con- 
tractors carrying out work in accordance with draw- 
ings supplied to them, and they have very little 
opportunity for initiation even of details. In the 
case of machinery the designs are supposed to be 
those of contractors, but, as a matter of fact, 
the contractor cannot fairly be held responsible. 
He has to get Admiralty consent to every minute 
detail, and if Admiralty opinion is contrary to his 
own, he must give way. It would really seem 
hardly unreasonable if the contractors objected to 
any taking-over trials at all. Every bit of material is 
tested, every detail of construction is approved. 
Supposing the engines would not run their trial, 
nor the boilers find steam, it would be more 
likely through the action of the Admiralty than 
that of the contractor. There are, however, cer- 
tain eventualities which no inspection and no 
foresight can altogether provide against, and as 
the contractor agrees to take the risk of these, 
the trial to discover if defects exist must be a 
contractor’s trial. Fortunately, Navy trials are 
so generally successful with British-built vessels 
that few questions of importance arise. There 
is one other point which is worth bearing in 
mind. One of the heavy items a contractor pro- 
vides for in making an estimate are these very 
trials. We should be afraid to say how many 
thousands the trials of the Powerful and Terrible 
cost, but if trials are to be extended over a week 
or two, as some enthusiasts suggest, it will mean 
a heavy addition to Vote 8, subhead B, which deals 
with contract-built ships. 

We hope, however, in spite of cost, that the 
Admiralty will follow Mr. Allan’s suggestion, and 
give the two big cruisers a long continuous 
run, not necessarily across the Atlantic. Mr. 
Penn, who followed the member for Gateshead, 
supported this proposal, although he did not do 
so from any doubt of the possibility of the 
ships performing the task, as he thought there was 
no need to be anxious about the success of the 
boilers. In regard to this matter of more pro- 
tracted contractors’ trials for these vessels, it 
should be remembered that they were not fitted 
with Belleville boilers at the request of the builders, 
but at the initiative of the Admiralty. The officers 
of the engineering branch had made very full 
inquiries into the question, and had had the result of 
many years’ experience put at their disposal. Asa 
result they decided to adopt the Belleville boiler, 
Whether these boilers prove as successful during 
successive long voyages at sea as they have on what 
are, after all, unusually protracted trials, may be a 
matter of opinion, but it is not a question the re- 
sponsibility of which rests with the contractors. 

The water-tube boiler is a terrible bogey to Mr. 
Allan, but we fear it is possible he may have occa- 
sion to be more startled yet. Mr. Goschen, re- 
plying to Captain Bethell, said that the boilers of 
the Powerful and the Terrible ‘‘had been sub- 
mitted to greater trials than any others in the 
Navy.” Ifthe First Lord had said ‘‘ longer trials” 
we should have agreed with him, but these boilers 
were not run at rates of fuel consumption that were 
anything like as high as have been attained in other 
boilers ; in fact, the Belleville boilers on the big 
cruisers had a very easy task, but then they would 
probably not have stood much more forcing. This 
point brings us to the greater surprise that may be 
in store for Mr. Allan. The small-tube or express 
boilers of the Thornycroft or Yarrow type have 
done so well in the torpedo-boat destroyers that 
confidence in them has been greatly strengthened 
of late. The work required from a boiler in tor- 
pedo craft is of a very trying nature, and though 
the vessels themselves are small, the power of their 
machinery is great. For instance, at full speed a 
torpedo-boat destroyer’s engines exert as much 
power as the Powerful’s engines do when the latter 
vessel is steaming at her economical speed, 
and some of the latest torpedo-boat destroyers 
now under construction will have machinery 
not far from one-third as powerful as that of 
the big cruiser. On another page we give an 
account of trials made with a Yarrow boiler which 
should do much to inspire confidence in this type 
of steam generator, anh it may be remembered that 
the Speedy has now been in commission for four 
years with Thornycroft boilers which have been re- 
markably successful, When one remembers the im- 
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mense saving in weight which is gained by the use 
of the small-tube boilers, and the many advantages 
in other respects, it is difficult to resist the convic- 
tion that they will make their way to the front, and 
we shall see them not only in war vessels, but in 
nearly all vessels in which high speed is a leading 
feature in the design. Probably it will be found 
that between the return-tube boiler and the express 
boiler there will not be much room for the large- 
tube variety, unless some new departure and great 
improvement be introduced. 

As we have stated in a previous article, the com- 
ing year is to be one of personnel in the Navy, and 
this, as already stated, is a wise step, given that ex- 

yenditure on the Navy is fixed and limited in extent. 
Ve are not disposed to cavil at the Estimates just 
issued simply because they are, in the shipbuilding 
vote, below those of the present year. It was dis- 
tinctly said that the last Estimates were in excess of 
the former year because there was to be a diminu- 
tion this year. The plan of being lavish on one 
branch of the Navy one year, and stinting it the 
next, is not one to meet with approval, but in the 
present case it was probably a wise step, seeing the 
state of ships under construction, and that it was 
right to keep going on with them. Now we want 
men for those ships, and if Naval Estimates are 
necessarily limited in amount, we must ease 
down on shipbuilding. But though we cannot 
find fault with the division of the money, we 
certainly think Mr. Goschen was ill advised in the 
reasons he gave for not laying down more ships. 
Mr. Kearley had spoken previously on the ques- 
tion of Dockyard employment, and Sir Charles 
Dilke had aptly pointed out the difficulties in the 
way of proceeding with the new Dockyard ships 
during the coming financial year ; and it is not easy 
to see how these difticulties will be overcome. In 
answer to the question why the commencement of 
the ships should be delayed, the First Lord said: ‘‘I 
think members of the Committee would not desire 
that men should be taken off the work of comple- 
tion of ships in hand, delaying this work while 
new work is commenced. Such a course would 
weaken our power, because we are less strong with 
a larger number of unfinished ships than if we 
devote ourselves to the completion of those in hand. 
But it may be said, ‘ You may take on fresh men ;’ 
and there’s the difficulty, for if you do that you will 
have the question of discharges to meet. Our 
object is to have as little of the zigzag policy as 
possible.” 

We have quoted Mr. Goschen’s words in full, 
because they have an application beyond that 
which he intended. All shipbuilders will appre- 
ciate his position and will agree cordially with his 
reasoning. If there were no private shipyards in 
the country, or if there were only sufficient to build 
the one big ship he proposes to give out this year, 
no one would object to the delay in commencing 
new work until the old is finished. The small 
amount of contract work is the bad feature in 
the present Estimates. Only one battleship, four 
gunboats, and two destroyers are to be given out. 
It is uncertainty of work which does much to 
make contract-built ships dearer than they need 
be. The ‘‘zigzag policy” thrust upon contractors 
—heavy machinery for a long time idle, and per- 
manent staff unemployed — entails heavy losses 
which have to be made good when an order comes ; 
and thus the Navy suffers. 

Just lately shipbuilders and marine engineers 
have been fairly busy, but not too busy to accept 
Admiralty orders, and we look on it as one of the 
first duties of the Board to keep contractors for 
Navy material fairly constantly employed. It is a 
duty Admiralty administrators owe first to the 
Navy, but incidentally to those who have invested 
capital, and to workmen who live by their handi- 
craft. It is a thing the labour members might 
well take up, as nothing is more disastrous to the 
working classes than intermittent labour. Un- 
certainty has another bad effect, inasmuch as it 
keeps down competition in the production of war 
material. Owners of works and capitalists will not 
invest money in heavy machinery required for such 
work, when it may be employed perhaps for no 
more than a year and then remain idle for two or 
three. When it was desired by the Government 
of the United States to establish an armour-plate 
industry in America, one of the first things asked 
by the capitalists who proposed investing money 
was an assurance of continuity of employment. 
This was given, and the work was soon com- 
menced. Our own Admiralty have never seen the 





wisdom of such a step, and the result is some very 
undesirable monopolies, 








ALLOYS. 

Ar the rooms of the Society of Arts, Adelphi, on 
Monday last, Professor W. Chandler Roberts- 
Austen, C.B., F.R.S., commenced a new series of 
Cantor lectures on ‘‘ Alloys,” which will supplement 
those already given by him in 1884, 1888, and 1893. 

He stated that during the past 10 years there 
had been a marked renewal of interest in the sub- 
ject of alloys, and that latterly special attention 
had been paid to the rarer metals, in the hope that 
by small additions of them to other metals, alloys 
industrially useful might be obtained. In another 
direction of work remarkable analogies had been 
discovered between metallic alloys and ordinary 
solutions of chemical salts. It had thus been 
established that there were two distinct classes of 
alloys, one type being a mere solution of one metal 
in the other, whilst inthe second type the alloy con- 
tained definite chemical compounds, and in a few 
cases consisted wholly of such. A solution might 
be defined as a uniform mixture of two or more 
constituents, which could not be separated from 
each other mechanically. Experiment had much 
widened the ordinary notion of a solution, as it had 
been proved that solids would dissolve solids. In 
fact, it might almost be said that no such thing as 
a solid actually existed. Platinum placed at the 
bottom of a bath of molten lead, the temperature of 
which was far below its own melting point, was 
found to diffuse quite rapidly into the lead. 

Most of the information on which our knowledge 
of the constitution of alloys were based, had been 
obtained by means of a recording pyrometer, which 
was constituted in the first place by a thermo- 
couple of platinum and platinum-iridium, suitably 
protected and placed in the heated mass to be 
examined. This couple was connected up to a 
mirror galvanometer, which was arranged to throw 
a spot of light on a sensitive photographic plate 
traversed uniformly by means of a water clock. 
The deflection of this spot of light was a measure of 
the temperature of the heated mass in which the 
thermo-couple was placed. A photographic record 
was thus obtained of how the temperature of the 
body examined varied with the time, the trace on 
the plate constituting a cooling curve. Deter- 
mining in this way the cooling curve for pure gold, 
it was found that whilst the gold remained molten 
the temperature steadily fell to the freezing point 
of the metal, it then remained stationary till the 
whole mass was solidified, the corresponding portion 
of the cooling curve being horizontal, and making a 
sharp angle with the part of the curve previously 
traced. After solidification the temperature again 
fell steadily, and, as before, there was again a per- 
fectly sharp corner between the new portion of the 
curve and the horizontal line indicating the process 
of solidification. Taking next the cooling curve for 
copper containing a trace of impurity, the character 
was very similar to that already described for gold, 
but with this important difference, that the angles 
between the horizontal freezing line and the rest of 
the curve were no longer sharp, the second corner 
being rounded off, whilst the first one showed the 
presence of a slight surfusion, indicating that the 
temperature first fell below the proper freezing point 
without the metal solidifying ; then the temperature 
sharply rose again up to the ordinary solidifying 
point, and remained stationary till nearly the whole 
mass was solid ; it then fell slightly, producing the 
rounding of the corner between the freezing line 
and the remainder of the curve. Very small 
amounts of impurity could thus be detected in a 
metal. The general effect of dissolving one body 
in another was to lower the melting point of the 
latter. If, however, the quantity dissolved were 
very small, it would not appreciably affect the 
general freezing point, but would make its presence 
felt by its effect on the corners between the 
freezing line and the rest of the curve, as already 
explained. The presence even of dissolved gases 
in a metal could be detected in this way. With 
large quantities of impurity present, there were 
in general several freezing points to be observed in 
a cooling curve. Thus, with an alloy of copper and 
tin, corresponding to the composition SnCu,, there 
were two well-marked freezing points at different 
temperatures. With other alloys there might be 
as many as five or even six. In general the presence 
of a very low freezing point in an alloy denoted 
that the metal was mechanically worthless, Re- 





turning to the influence of very small quantities 
of impurity, the portion of the curve denoting 
the surfusion could be greatly magnified by means 
of suitable arrangements. In the case of tina study 
of this magnified curve showed the metal first 
cooled down without solidifying to 20 deg. below . 
its proper freezing point. It then rapidly rose in 
temperature to this point, and even a little beyond 
it, finally solidifying at its proper freezing tempe- 
rature. 
Much could be learnt by grouping together in a 
suitable manner the cooling curves obtained for 
alloys of two metals in different proportions. Thus, 
in the case of lead and tin, which mutually dissolved 
one another, and of which the former constituent 
melted at 326 deg. Cent. and the latter at 231 deg. 
Cent., an examination of the curves obtained when 
the metals were present in different percentages, 
showed in general two well-marked freezing points, 
the lower of which remained always at the same 
temperature, no matter what the composition of the 
alloy. The upper, on the other hand, became 
lower as the percentage of tin was increased, until 
with an alloy containing 78 per cent. of tin the two 
freezing points were coincident. Further additions 
of tin being made, it rose again. The lower freezing 
point corresponded to the solidification of a eutectic 
alloy of tin and lead, denoting by this the mother 
liquor from which lead crystallised out at the tem- 
peratures denoted by the upper set of freezing points. 
Taking next a copper - zinc series of alloys, it was 
found that these usually consisted of compounds of 
zinc and copper dissolved in the latter metal. The 
cooling curves showed always at least three definite 
points of solidification, and if the lowest of these 
was well marked, the alloy proved useless indus- 
trially. In other cases there were more of these 
freezing points, each of which showed the presence 
of a eutectic alloy which separated then by de- 
— solid crystals and leaving a mother 
iquor to repeat the process lower down. These 
mother liquors had been obtained for analysis by 
heating the alloy to the proper temperature and 
then squeezing out the corresponding mother liquor 
by applying pressure. Very similar results were 
obtained with the copper-tin series of alloys, in 
which, as before, a low down eutectic freezing point 
denoted a worthless metal. With the aluminium- 
gold series of alloys quite different results were ob- 
tained. Thus, whilst gold melted at 1063 deg. Cent., 
an alloy of 10 per cent. aluminium with 90 per cent. 
gold froze at 600 deg. Cent. Adding more of the 
more fusible metal aluminium, caused a raising and 
not a lowering of the freezing point, until the 
composition corresponded to the formula AuA\l,. 
Further additions of aluminium lowered the freez- 
ing temperature again. The above-mentioned alloy 
had a most brilliant appearance, but was extremely 
brittle, and therefore of no present industrial 
eee It might, however, prove possible to 
reduce this latter characteristic without interfering 
with the other qualities of the alloy by the addition 
of a small quantity of some other metal, a device 
which frequently proved useful in removing the low 
eutectic freezing points and corresponding com- 
mercial worthlessness in the case of the copper 
alloys. 








SALT-WATER FEED FOR EXPRESS 
BOILERS. 


WateER-TUBE boilers of the kind which have been 
aptly christened the ‘“ we me type ”’—from the 
fact that they are very quick steam raisers and are 
excessively light for the power developed—have 
conclusively proved their superiority in torpedo- 
boats and torpedo-boat destroyers. They possess 
a great superiority over both the return-tube boiler 
and the water-tube boiler of the large tube type in 
lightness, quickness of raising steam, and compact. 
ness, and, moreover, they can be heavily forced 
without danger of being damaged, which is a thing 
that cannot be said of the other two types of boiler 
referred to. The chief argument against the ex- 
press boiler has, however, hitherto been that its 
small tubes would be speedily stopped up if salt 
water obtained access to the boiler. The chance of 
a leaky condenser—a circumstance never to be com- 
pletely guarded against—has always been looked on 
as a complete answer to any proposal to fit express 
boilers on large ocean-going vessels, and it is con- 
cluded that the larger diameter of tubes, and the 
straight lengths between openings, gives the Belle- 
ville boiler an immense advantage in this respect. 

In order to throw some light on this problem, 
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Messrs. Yarrow and Co. determined to run a series 
of trials with a torpedo-boat fitted with one of 
their express boilers. Salt water was to be used 
as feed, and the boiler was to be opened up for 
examination at the conclusion of each trial. The 
details of these experiments which follow show how 
much exaggerated have been the fears of those who 
thought that a little salt water would result in one 
of these small tube boilers being disabled. Natu- 
rally it is not contemplated to run boilers of this 
nature on the old ‘‘ high-pressure ” non-condensing 
plan that 30 years ago was universal with small 
craft ; but then hardly any one thinks of doing 
such a thing with any boiler in the present day. 
Messrs. Yarrow’s experiments are, however, of 
great value, as they show that in case of complete 
breakdown of the condenser any vessel fitted with 
these small tube boilers would be safe for a con- 
siderable distance of steaming, and leaky condenser 
tubes might be tolerated for a considerable period 
of time. 

We give herewith a condensed record of the runs 
as taken from the logs, copies of which have been 
kindly submitted to us by Messrs. Yarrow and Co. 
Through the courtesy of the firm we were enabled 
to send a representative on the last of these trials, 
and we can therefore state from personal observa- 
tion that the boat was run in the manner recorded, 
which was at what was estimated at about three- 
quarters of the full power of the machinery, without 
trouble from priming or any other cause. On first 
pumping water from overboard into the boiler there 
was indication of disturbance of the water level 
shown by the water gauge glasses. This, however, 
quickly subsided to a steady glass, and if there 
were actual priming, it was not sufticient to make 
itself felt in the engines. The donkey feed was 
first put on in the Lower Hope, and the water 
taken in was extremely dirty. When fairly in Sea 
Reach, where the water is clearer, there was no sign 
of priming whatever when running at any density. 
The question of priming is perhapsof asgreat practical 
importance as that of scaling or salting up. It is 
largely dependent on the diameter of the top drum. 
The boiler in the torpedo-boat in question was de- 
signed with a view to using fresh water; but had 
the probability of salt-water feed to be taken into 
consideration, the top drum would have been made 
somewhat larger. The machinery might then have 
been worked at its maximum capacity without the 
boiler priming, although salt-water feed were used. 

The following are the quotations from the boat’s 
log. The densities given refer to a temperature of 
about 200 deg. Fahr. 


On January 21, 1897, at 8.0 a.m., left yard and pro 
ceeded down river. Gravesend was reached at 9.40 a.m., 
when main feed was shut off and feed from sea com- 
menced, Air pump was allowed to discharge over- 
board. Density of 14/32 was obtained by 11.45 a.m. 
Speed of engines at this time 330 revolutions; steam, 
150 lb. Feed from sea was then shut off, and main feed 
started. At 12.20 p.m. the speed was increased to 379 
revolutions, this being maintained for a period of a 
quarter of an hour; steam 150 Ib, to 155 ]b. Little or no 
wiming took place. At 1.20 p.m. supplementary feed 
rom sea to condenser was opened, te scum valve on 
boiler also opened. Revolutions 291; steam 160 1b. By 
2.0 p.m. density was reduced to $/32. 

Supplementary feed was then stopped, main feed shut 
off, scum closed, and auxiliary donkey from sea started. 
When density 14/32 had again been attained, feed from 
sea was stopped and main or started. On return 
journey Gravesend was passed at 3.0 p.m., the yard being 
reached at 4.30 p.m. 

The boiler had thus been carrying sea water for a period 
of about seven hours. Maximum density 14/32. Every- 
thing worked satisfactorily. Practically no priming. 
The boiler was opened out on the morning of January 22. 
It showed no sign of scale anywhere. 

On January 25, 1897, at 7.30 a.m., left yard and pro- 
ceeded down river. Gravesend was reached at 8.55 a.m., 
when main feed was shut off, and feed from sea com- 
menced, 

Density of 1}/32 was obtained by !0.34a.m. Revolutions, 
876; steam, 160 1b. Feed from sea was then shut off, and 
main feed started. 

At 10.42 a.m., speed of engines was increased to 453 
revolutions, this being maintained for a period of quarter 
of an hour, steam, 150 1b. No priming. 

At 11.34 a.m. supplementary feed was started, and scum 
valve on boiler opened. Revolutions, 362; steam, 150 Ib. 

By 1.0 p.m. density was reduced to 4/32. Stopped 
supplementary feed, shut off main feed, closed scum, and 
started donkey from sea. Revolutions, 350; steam, 
155 Ib., de., 13/32. 

At 2.20 p.m. density of 13/32 was again attained. 
Scum was then opened, donkey feed from sea being con- 
tinued. Revolutions, 357 ; steam, 150. Ib. 

On return journey Gravesend was passed at 3.42 p.m. 
Feed from sea was then stopped, scum closed, and main 


feed started. Revolutions, 355; steam, 160 lb. A density 
of 2/32 was at times attained. 











Yard was reached at 5.30 p.m. 

The boiler had thus been carrying sea water for a period 
of 8hhours. Maximum density 2/32. 

Everything worked satisfactorily. No priming. 

The boiler was opened out on the morning of January 
26. <A very thin coating of white dust showed over lower 
part of drum and inside of tubes. No seale in bottom 
pockets. 

On January 27, 1897, at 7.20 a.m., left yard, and pro- 
ceeded down river. Gravesend was not reached until 
10.30a.m. Detained at Rosherville by fog. 

At 10.30 a.m. main feed was shut off, and feed from sea 
commenced, 

Density of 24/32 was obtained by 12.54 p.m. 

Scum valve was then opened, feed from sea being con- 
tinued. Revolutions, 368; steam, 150 Ib. 

This treatment was carried on until 3.55 p.m. There 
was some little trouble from priming whenever engine 
was run at a greater speed than 400 revolutions. For the 
most part a speed of about 350 revolutions was main- 
tained. Steam about 150 1b, Density at times rose above 
28/32. 

Passing Gravesend at 3.55 p.m., on return journey, feed 
from sea was stopped, scum a and main feed started. 
Revolutions, 351 ; steam, 155. Ib. 

Yard was reached at 5.20 p.m. 

The boiler had thus been carrying sea water for a period 
of about seven hours. Maximum density, 23/32. 

Some trouble from priming, otherwise everything satis- 
factory. 

The boiler was opened out on the morning of January 28. 
It showed a light, fairly uniform scale all over drum, if 
anything thickest at bottom. The scale in tubes very 
light. 

No scale in bottom pockets. 

The boiler had been cleaned out previously to this 
trial. 

On January 30, 1897, at 7.30 a.m., left yard and pro- 
ceeded down river. Gravesend was reached at 9.25 a.m., 
when main feed was shut off, and feed from sea com- 
menced. 

Density of 34/32 was obtained by 11.55 a.m. Scum 
valve was then opened, feed from sea being continued. 
Revolutions, 360 ; steam, 155 lb. 

At 12.38 p.m. speed of engines was increased to 430 re- 
volutions ; this being maintained for a period of quarter 
of an hour. Steam, 150 lb. Some little trouble from 
priming. 

At 1.15 p.m., shut off feed from sea, closed scum, and 
started main feed. Revolutions, 348 ; steam, 145 Ib. 

At 1.45 p.m. speed of engines was increased to 458 re- 
volutions, this being maintained for a period of quarter of 
an hour. Steam, 1501b. No priming. 

After this, stopped main feed, started donkey from 
sea, and opened scum. This treatment was continued 
until 2.50 p.m., when Gravesend was passed on return 
journey. Feed from sea was then stopped, scum closed, 
and main feed started. Revolutions, 376; steam, 150 Ib. 
Yard was reached at 4.40 p.m. 

The boiler had thus been carrying sea water for a period 
of about 74 hours. Maximum density, 39/32. Everything 
worked satisfactorily. Very little priming. 

The boiler was opened out on the morning of Feb- 
ruary 1. There was a very light scale in bottom of drum 
at after end ; none at all at forward end. Scale in tubes 
light. No scale in bottom pockets. 

The boiler had been cleaned out previously to this run. 

On February 4, 1897, at 8.30 a.m., left yard and pro- 
ceeded down river. Gravesend was reached at 10.0 a.m., 
when main feed was shut off and feed from sea opened. 

Density of 44/32 was obtained by 1.15 p.m. Revolu- 
tions, 368; steam, 150 Ib. 

Scum valve was then opened, feed from sea being con- 
tinued. This treatment was carried on until 4.10 p.m. 

For a period of three hours an average speed of over 
380 revolutions was maintained, with density of water 
44/32, there being no trouble whatever from priming. 
Steam varied from 150 Ib. to 155 Ib. 

A density of 48/32 was at times attained. 

At 4.10 p.m. Gravesend was passed on return journey. 
Feed from sea was stopped, scum closed, and main feed 
started. Yard was reached at 6.0 p.m. 

The boiler had thus been carrying sea water for a period 
of about 8 hours. Maximum density 43/32. 

Everything worked satisfactorily, there being no 
priming. 

The boiler was opened out on the morning of Feb- 
ruary 5. A light scale, not more than sy in. thick any- 
where, showed all over lower half of drum and inside of 
tubes. 

No scale in lower pockets, a slight deposit of mud being 
there. 

The scale in drum and tubes seemed to be composed, for 
the most part, of sand. 

This was to be expected, as the water between Graves- 
end and Southend had a very muddy appearance. The 
scale could very easily be removed. 

The boiler had been cleaned out previously to this run. 

On March 12, 1897, at 10.20 a.m., left yard. Graves- 
end was reached at 12.0 midday. Ten minutes later 
main feed was stopped, and feed from sea started. 

Ran down, round the Nore and back, passing Graves- 
end at 2.45 p.m. on return journey. 

A density of almost 3/32 was reached, and for a period 
of 23 hours the engines were run at about 400 revolutions. 
Steam varied from 150 Ib. to 175 Ib. 

At 2.45 p.m., off Gravesend, feed from sea was stopped 
and main feed started. Boat then proceeded up river, the 
yard being reached at 4.15 p.m. | 

The boiler had thus been carrying sea water for a period 
of about 4} hours. Everything worked satisfactorily. 
Little or no priming. ; 

The boiler had been cleaned out previously to this trial. 





RAILWAY RIVALRY IN SCOTLAND. 


THERE are wars and rumours of wars in the 
railway world of the north. The Parliamentary 
Committee-rooms at St. Stephen’s resound with the 
pleadings and execrations of Scotch railway en- 
gineers and shareholders, while many clients, real 
and prospective, enjoy a holiday in London at the 
expense of one or other of the companies, in order 
to add their testimony as to the relative merits of 
competitive schemes. Again, since we last went 
to press a rumour comes that the North-Eastern 
Company has been considering the possibilities of a 
rapprochement with the Caledonian Company, so as 
to conduct some part of the service from New- 
castle and the north-eastern district to Glasgow 
vid Carlisle instead of vid Berwick and Edinburgh. 
The estrangement of the North-Eastern and North 
British companies, who have hitherto worked in 
amity, is due to differences of opinion as to the 
running of trains over the line between Berwick and 
Edinburgh. It belongs to the North British, but 
in 1862 a clause was inserted in a Parliamentary Act 
whereby, for the purpose of maintaining and working 
in full efficiency the East Coast route service, the 
North-Eastern were to have running powers over 
this line. And now, without suggesting that the 
North British have been, or are, unable to conduct 
the service, the North-Eastern, failing mutual 
agreement, applied to the Railway Commissioners 
for authority to run nine trains one way and 
10 trains the other, to ‘‘ constitute a full service 
of trains meeting fully the wants of the public.” 
This was tantamount to saying that the North 
British were in future to run no through trains, 
and Lord Trayner, of the Court of Session, in giv- 
ing the decision, said that he knew of no principle 
of law or good sense upon which effect could be 
given to such a claim. The North British ought 
to have the rights of owners ; the North-Eastern 
only the privileges of servitude: but the condi- 
tions were apparently to be entirely reversed. In 
law, therefore, there was no difficulty in determining 
who had the higher claim. 

But it was further urged that there was precedent 
for this claim on the part of the English company. 
Lord Trayner, of course, was careful to point out 
that if it had been proved that the North British 
were incapable of conducting the through traffic, 
it might have altered the case; but no such 
allegation was made. We might add, it could not 
be made, for when willing the North British can 
do good service. As to the practice in Eng- 
land, it was pointed out that such a full measure 
of running powers was under agreement, and 
was not claimed as a matter of right ; so that what 
one company agreed upon was no criterion of the 
rights of a company who did not agree. It was 
further contended that the North British had an in- 
terest which might operate adversely and prejudi- 
cially upon the East Coast route, meaning, of 
course, their Edinburgh and Carlisle branch con- 
necting with the Midland route to London. Sucha 
plea is idle. The Edinburgh company has always 
been faithful in its support of the East Coast route. 
The Commission, therefore, decided that half the 
traffic must be given to the North British ; and the 
North-Eastern, instead of two-thirds, are to pay 
three-fourths of the gross receipts to the North 
British, retaining 25 per cent. for expenses, the 75 
per cent to include station rents. It is hinted that 
the North-Eastern are not satisfied with the decision, 
and think of sending more of their traftic, especially 
for Glasgow, via Carlisle. The distance between 
Newcastle and Carlisle is 63 miles, and if this could 
be covered in 75 minutes a passenger to Glasgow 
would take via Carlisle 3 hours 35 minutes, as 
against 44 hours via Berwick and Edinburgh. This 
rupture between the two companies may have an 
important bearing upon the scheme for a new rail- 
way from Manchester to Glasgow via Newcastle. 
Mr. Charles Forman, one of the ablest and aggres- 
sively active of railway engineers in Scotland, has 
already made a preliminary survey of the line from 
Newcastle to Glasgow, and more will certainly be 
heard of it. 

In the meantime Mr. Forman has carried the 
first of his Bills this year, which gives the Cale- 
donian Company, over a proposed extension of the 
Lanarkshire and Ayrshire Company’s line, a most 
advantageous entrance from the coalfields into the 
port of Ardrossan. The existing line extends from 
the port to Barrmill, and it was stated before the 
Committee by Mr. James Neilson, of the Mossend 
Company, that one result of this line was the 
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reduction by 50 per cent. of some of the freight 
rates. Now it is proposed to extend it 26 miles 
further inland to join the Caledonian main system 
at Newton. The cost for works is estimated at 
445,144]., and for land 87,3321. This would ob- 
viate the use of the Kilmarnock Joint Line, which 
is more associated with the Glasgow and South- 
Western system, and which demands high toll. Mr. 
Forman stated thatefforts have repeatedly been made 
to fix through rates, including the short run over 
the Kilmarnock Joint Line ; but still the minimum 
toll remains a heavy burden on the development 
of the traffic. The average mineral rate between 
the collieries in Lanarkshire and Ardrossan is put 
at 2s. 2d., and under ordinary circumstances 
the mileage rate payable to the respective com- 
panies interested should be .35d. per mile, but the 
Joint Line Committee would not agree to accept 
this mileage proportion, and insist on getting their 
full rate of .60d. per ton per mile, or jd. per ton 
per mile in excess of what they would be fairly 
entitled to get upon the basis of the through rate. 
The policy of the Joint Line in thus enacting their 
minimum toll had been detrimental to the develop- 
ment of the trade between Lanarkshire and Ar- 
drossan, and had encouraged the proposed exten- 
sion of the line. It will give the Caledonian a direct 
run from pit to port, with a ruling gradient of 1 in 
100 against 1 in 67 on the old route. This will 
increase the load by 33 per cent. The line brings 
84 collieries within range of the port, where exten- 
sive improvements have been made in recent years. 
It will therefore enable the Caledonian to compete 
vigorously with the Glasgow and South-Western 
for the mineral traffic and also for passenger 
traftic to several residential districts, for it 
links up with one of the suburban lines of 
Glasgow at Newton. Moreover, as Ardrossan is 
the port of departure for passengers to the Island 
of Arran, it will greatly shorten the run from the 
city to that favourite seaside resort. Of course the 
Caledonian Company are not the promoters ; but 
they pay half the expenses and hold nearly one- 
half of the capital. As we have already indicated, 
the Bill was passed by the House of Commons 
Committee on Tuesday. There are other Scotch 
contests engaging attention, notably the triple fight 
for a Fort William and Fort Augustus line; but 
we defer further reference to this until a decision is 
arrived at. 

The Lanarkshire case is only typical ; each Parlia- 
mentary year has its counterpart. It is true Scot- 
land is a small corner, and it is, perhaps, because of 
this that the North British, Caledonian, and Glasgow 
and South-Western are continually knocking against 
each other. And yet they make a fair return to 
capital, while the rivalry insures conveniences, which 
might be regarded as luxuries by the London 
suburban passenger. The reports for the principal 
lines for the past half-year have only recently been 
published. The Caledonian have given 3 per cent. to 
the preferred, and 2 per cent. to the ordinary deferred 
stock. This latter is } per cent. less than a year 
ago, although the gross receipts were 40,8511. 
more, but the working expenses have increased by 
41,542/., and the net balance is 6911. less. The 
balance available for dividend is 682,749I., and after 
paying the dividend, 17,418J. is carried forward. The 
receipts per passenger train mile are down—39. 11d. 
against 40.85d. The gross amount was higher by 
about 4 per cent., the train mileage was more than 
10 per cent. greater, or 4,362,307 miles. The Glas- 
gow Central Railway is said to have been partly 
responsible for this, as the traffic has not yet been 
fully developed. Thus to earn 15,6551. more from 
the third-class passengers, over three million more 
passengers were carried than in the same period a 
year ago=10 for 1s., indicating a great increase in 
short trips; but the convenience of the line is 
recognised, the rest must come. Goods traffic has 
increased 17,7591., and the rate is 77.27d. per 
train-mile against 76.03d. For all traftic the gross 
receipts per train mile work out to 56.56d. against 
57.66d., while the expenses were 26.87d. against 
27.22d. per train-mile a year ago. As a suggestion 
of the progressive policy, it may be said that the 
current capital expenditure is put at over two mil- 
lions, all in comparatively small but competitive 
extensions. 

The prospective capital expenditure of the Glas- 
gow and South-Western—a much smaller under- 
taking—is 609,138/., against which the company 
has capital powers and assets to the extent of 
762,963). Their last half-year yielded a dividend 
to the ordinary of 5} per cent. against 5 per cent. 








for the corresponding period a year ago. This is 
the first time in the history of the company that the 
deferred stock has participated in a dividend. This 
stock amounts to 442,250/., and is entitled to par- 
ticipate only when the dividend on the ordinary 
stock exceeds 5 per cent. Thus by the present 
division it becomes entitled to a share in the } per 
cent., which for the half-year amounts to 5521. The 
traflic receipts were higher by about 4} per cent., 
the total being 738,048/., all branches contributing, 
and after the slightly higher expenditure was met the 
net receipts show an increase of about 7 per cent. 
The receipts per train-mile were for passengers about 
the same as with the Caledonian Company—40.32d., 
against 42.08d. a year ago; the goods receipts 
were correspondingly less, so that the total earnings 
per mile are 3d. less than with the Caledonian, 
53.18d. against 54.56d. a year ago. The mainte- 
nance of way has cost less by .2d. of a mile, and 
others correspondingly ; but locomotive power is 
about the same. The total expenses were less, 
27.04d., against 28 13d. a year ago, so that the 
addition to dividend has been as much from econo- 
mical working as from increased traffic. The ratio 
of expenses to receipts is 50.84 per cent. against 
51.56 per cent., and for the Caledonian 49.95 per 
cent. against 48.67 per cent. 

The report of the North British issued on Thurs- 
day seems on the same lines as the Caledonian. 
They have, however, only increased their expendi- 
ture pro rata with the gross receipts. Thus the 
total earnings are 24,3301., or about 1} per cent. 
higher than a year ago, and most of this has been 
got from extraneous circumstances, as the passenger 
receipts are 51011. down, although the goods traffic 
shows an increase of 17,092/., receipts from 
minerals being 66911. more. The expenses are only 
14,499. greater, or about 1.6 per cent., so that the 
ratio of expenses to receipts is about the same as last 
year, 48.5 per cent., while, as we have shown, the 
Caledonian has increased the ratio one point. The 
balance of net revenue admits of the payment of 
a dividend of 1} per cent. on the ordinary deferred 
stock, in addition to 1.3 per cent. on the ordinary 
preferred. This is the same as last year’s rates, 
but the amount carried forward is less—14841. 
against 4000/. It is interesting to note that the 
London stock market was ‘‘ bulling” both Caledo- 
nian and North British stock in anticipation of a 
rise on a good dividend announcement. Glasgow 
was strongly on the opposite tack, conscious that 
expenses would absorb all the increase in earnings, 
and they profited on the settlement. The North 
British will spend in capital during the next half- 
year 433,550. 








INDUSTRIAL TROUBLES IN JAPAN. 

THE rapid development of industry in Japan is 
bringing the Japanese face to face with many of 
the troubles through which older industrial coun- 
tries have passed, or with which they are now con- 
fronted. As in the early days of the factory system 
in Britain, much of the apparent prosperity of the 
Japanese is like the luxuriant vegetation which 
rises from the poisonous swamps of the tropics, and 
what at a distance or to the casual observer seems 
rapidly increasing prosperity may be found to rest 
on the increasing misery of thousands of her in- 
habitants. The British Parliamentary Reports on 
the conditions of the factory workers in the earlier 
part of this century are the darkest pages in the 
history of the nation, and the long struggle for fac- 
tory and sanitary legislation may afford many useful 
lessons to the Japanese. The ordinary country 
life of the Japanese peasants, although poor,. is 
happy and free, and forms a great contrast to the 
monotonous toil and the long hours of the modern 
cotton factory. Hence an increasing difficulty is 
being felt in obtaining a sufficient number of 
workers for the rapidly increasing factories in dif- 
ferent parts of the country, and it has been found 
necessary to send agents into the different districts 
for the purpose of recruiting. The Japanese 
peasants, however, show an increasing dislike to 
their children being employed in such work, and 
prefer healthy poverty to higher wages with bad 
physical conditions and loss of health. Many 
thoughtful writers are directing attention to the 
subject, and regret the old days when life was 
happy and worry was practically unknown. Special 
committees have been appointed to inquire on the 
sanitary and social conditions of the workers, and 
the information which has been published shows, 
in many cases, a most deplorable state of affairs. 








The conditions of the workers have been intensi- 
fied by the fact that the employers have formed very 
strong combinations, which enable them to keep 
wages at the lowest possible figure, while there is 
generally an entire absence of any independent 
initiative among the workers, and especially among 
the females. The Spinners’ Union relies on the 
force of combination to avert competition and to 
retain their supply of operatives without increas- 
ing their emoluments in proportion to the develop- 
ment of the industry and the increasing profits. 
One factory—the Hyogo Branch of the Kanaga- 
fuchi Spinning Mill—declined to join the union, 
and endeavoured to treat its employés in a better 
manner than the others. The result has been that 
it has been boycotted by all the members of the 
union, and great difficulties have been thrown in 
the way not only of the transaction of its ordinary 
business, but even in procuring workers. The 
proprietors of the Hyogo factory have therefore 
been under the necessity of employing agents and 
paying them a commission of from 3 to 5 yen per 
head to induce girls in other mills to enter their 
service. The managers of the other factories 
caused watches to be set on the ways leading to 
Hyogo, so as to intercept those of their opera- 
tives who were on their way to the boycotted mill. 
Consequently the agents conducted those they had 
engaged by circuitous routes to their destination, 
and on their arrival confined them within the 
precincts of their new place of work, and treated 
them rather like inanimate chattels than sentient 
beings. The members of the union have informed 
their clients, the purchasers of their products, 
that no more sales will be made to them unless 
they refrain from all dealings with the offending 
factory. But that intimation has not affected 
their trade, as there seems to be considerable public 
sympathy with the firm which professes to be 
anxious to improve the conditions of the workers. 
In a written communication addressed to the oftice 
of the union, it is stated that out of 3000 girls 
now working in'the Hyogo factory, the majority 
have been procured from other mills by unfair 
practices. The commissioners and advising bar- 
risters of the union held a council, and considered 
what measures should be adopted towards the 
offending mill, and they resolved to make the boy- 
cott more complete, and, further, to demand the 
surrender of the girls who had been decoyed. 
It is said that in order to provide against 
the escape of the girls, the Hyogo mill prevents 
them from leaving the premises, and is organising 
amusements for them within the precincts of 
the factory. The whole subject is attracting con- 
siderable attention in Japan, and it is not unlikely 
that the result will be legislation somewhat on the 
lines of the British Factory Acts. In view of the 
competition which is certain to come from Japan 
and China, this is a matter which is not without 
interest in this country, for that competition would 
be considerably lessened if the hours and conditions 
of labour were made approximately the same as 
here, and all the influence we can exercise should 
be used in that direction. It is evident that there 
is a growing public opinion in Japan against the 
continuance of any industrial operations which 
lead to the physical and moral degradation of the 
workers. 








NOTES. 
British Meratiuraicat Inpusrry. 

THE gratifying fact has been established that not- 
withstanding severe American and German compe- 
tition, British metallurgical industry more than 
held its own last year. The output of pig iron in 
Great Britain in 1896 was 8,750,000 tons, and this 
total beat the record, the nearest approach to it 
having been 8,495,800 tons in 1883 and 8,325,000 
tons in 1889. That the production has only ex- 
panded to the extent of 254,200 tons in 13 years 
shows, however, that the old continuous progress 
of British metallurgy has been checked. British 
ironmasters have, in fact, now to struggle for busi- 
ness to a far greater extent than hitherto; in 
the earlier years of the century, they enjoyed the 
smiles of Fortune almost as a matter of course ; 
now the goddess has become comparatively coy, 
and requires a good deal of wooing before she will 
smile at all. The growth of our colonial empire— 
and more particularly the remarkable expansion of 
British interests in South Africa—has probably 
been the means by which the British iron trade has 
been enabled to successfully sustain the stress of 
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increased foreign competition. The vast amount of 
British capital invested in foreign and colonial rail- 
way and other enterprises, the unrivalled transport 
facilities afforded by the splendid British mercan- 
tile marine, and the admitted tendency of trade to 
follow the flag, have all helped to maintain 
British supremacy not only in iron making 
but also in other branches. Still British iron- 
masters cannot afford to underrate the formidable 
character of the American and German com- 
petition which they have now to confront from 
day today. In 1892 the United States produced 
9,157,000 tons of pig iron ; Great Britain, 6,616,890 
tons ; and Germany, 4,937,461 tons. In 1893 the 
corresponding outputs were : United States, 
7,124,502 tons; Great Britain, 6,829,841 tons ; 
and Germany, 4,986,030 tons. In 1894 the United 
States made 6,657,388 tons ; Great Britain, 
7,364,745 tons ; and Germany, 5,559,322 tons. In 
1895 the figures were: United States, 9,446,308 
tons; Great Britain, 7,895,675 tons; and Ger- 
many, 5,788,798 tons. Finally, in 1896 the blast- 
furnaces of the United States turned out 8,623,157 
tons ; those of Great Britain, 8,750,000 tons; and 
those of Germany, 6,460,000 tons. It will be 
observed that the United States made a compara- 
tively poor showing in 1896. This was due to the 
unsatisfactory condition of the Western States, and 
the check given in consequence to Western Ameri- 
can railroad construction. The bitter presidental 
election of 1896 also told heavily upon American 
metallurgy. There is one somewhat ominous fea- 
ture in the returns which we have been summaris- 
ing. This is the steady and continuous growth of 
German production. 


THE RECONSTRUCTION OF AN OLD STEAMER. 

The story of the Aorangi, which has this week 
started on a trip round the world, aptly illustrates 
the pros and cons. of the reconstruction of an old 
ship. This ship was built at Fairfield 15 years 
ago. She did splendid service as a passenger ship ; 
but ultimately it was found that her 13 to 13} knots 
sea service was not satisfactory. It was then 
decided, a year or two ago, to convert her into a 
cargo carrier ; but her lines were too fine for great 
capacity, and moreover 12 knots was too high a 
speed and compound engines too expensive in coal 
to compete in freight rates with the modern low- 
powered, capacious tramp. This has been fre- 
quently experienced, and is largely responsible for 
the disinclination now to reconstruct old ships. It 
was felt, however, that with a moderate increase of 
power the Aorangi, owing to her fineness of model, 
would have a satisfactory speed, and as the hull 
was in an exceptionally good condition, it was 
decided to ‘‘convert’” the engines. Many alter- 
natives were suggested ; for instance, the fitting of 
a high-pressure above the low-pressure cylinder ; 
but Mr. James Huddart, the chairman of the 
Canadian - Australian Royal Mail Steamship 
Company, was well advised in having entirely 
new machinery; the economy is greater. The 
contract was let six months ago to entirely 
refit the ship with cabins and saloons, the 
shipbuilding work being undertaken by Messrs. 
Swan and Hunter, and the engineering work by 
the Wallsend Slipway and Engineering Company, 
Limited. In this there was a certain appropriate- 
ness, for the new manager of the latter company, 
Mr. Andrew Laing, formerly of Fairfield, was thus 
responsible for the new, as for the old, machinery. 
The time, too, was opportune, for as Mr. William 
Boyd, the managing director of the Wallsend Com- 
pany, stated at a po. speonaygane luncheon on board 
on Tuesday, the work was commenced before the 
boom, resulting in a saving in the contract price of 
several thousands, and it was finished before the 
threatened deadlock between employers and men. 
He would bea bold man who wculd assert confidently, 
after inspecting the cabins, &c., that the vessel 
was an old ship. They are most sna omg fitted, 
with all the elegance of a first-class liner, and more 
need not be said. The greatest change is in the 
engine-room, whereby the speed has been increased 
from 13} to 16 knots, with an increase from 3800 
to 4950 indicated horse-power, and, at the same 
time, the coal consumption is appreciably less, for 
the steam pressure has been increased from 110 Ib. 
to 180 lb., and Howden’s system has been adopted. 
The engines have cylinders 32 in., 51 in., and 86 in. 
in diameter by 54 in. stroke, and run at 83 revolu- 
tions. Slide valves are fitted to the intermediate 
and low-pressure cylinders, and a special fea- 
ture is the substitution for the ordinary balanced 





piston of Joy’s assistant cylinders, in order to re- 
lieve the weight upon the eccentrics. There 
are four single-ended boilers 15 ft. 6 in. in dia- 
meter by 12 ft. long, the air for Howden’s 
system of draught being supplied by a large 
fan driven by two independent engines made 
by Messrs. Howden. Weir’sautomatic feed pumps 
on trial indicated 25 horse - power, and Messrs. 
Drysdale’s centrifugal pumps 20 __ horse - power in 
each case when the main engines were working 
at full power. Weir's feed heater is in use, and 
Messrs. Wotherspoon and Davis’ evaporator, the 
latter making 40 tons of fresh water per day of 24 
hours. See’s ash ejector is also installed in the 
stokeholds. The new propeller has manganese- 
bronze blades. The ship is to be engaged on the 
service between Vancouver and Sydney and New 
Zealand, calling at Fiji and Honolulu, and on the 
way out will take an excursion party round the 
world, the time for the trip being 115 days vid the 
Cape, and the fare 115/. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
March 12, Mr. Shelford Bidwell, President, in the chair. 
Mr. William Barlow read a paper on ‘‘A Mechanical 
Cause of Homogeneity of Structure and Symmetry, Geome- 
trically Investigated, with special Application to Crystals 
and to Chemical Combination,” illustrated by models. The 
author has previously established that every homogeneous 
structure displays one or other of the 32 kinds of crystal- 
line symmetry. He now shows that homogeneous struc- 
tures possessing most, if not all, of these kinds of 
symmetry, may be produced mechanically, as the equili- 
brium arrangements of assemblages of mutually repellent 
particles; and also that these mechanical systems of 
particles exhibit characteristics entirely alae to 
certain crystalline and other properties of matter. The 
fundamental concept may be summarised thus: A number 
of different kinds of mutually repellent particles dis- 
persed through space, the amount of this repulsion being 
some inverse function of the distance between the par- 
ticles concerned ; the particles are destitute of polarity, 
and the difference in kind consists in a difference in the 
degree of mutual repulsion which two particles exercise, 
according to the kinds taken. It is further premised 
that the assemblage is agitated so as to render un- 
stable all but the final equilibrium arrangement, 
and a means is provided for linking the particles 
symmetrically, and unlinking them, under certain circum- 
stances, so as to modify the repulsion between the par- 
ticles affected. The data thus summarised may be re- 
garded as merely provisional, because the making of the 
equilibrium arrangement one in which “‘ closest packing ” 
prevails is the “7 primarily aimed at ; and toes con- 
cepts are mere devices for attaining this end. By the 
employment of particles of different kinds, a large amount 
of variety is provided for. The first step taken is to 
deduce the law of “‘closest packing,” which runs thus: 
Every assemblage of mutually repellent particles will con- 
tinually approximate to, or strive after, that relative 
arrangment of the particles composing it, in which it has 
come, at every part, to occupy a minimum of space under 
a given general pressure, or average repulsion, between 
the particles. nis law acts on all assemblages, of the 
nature defined, however numerous the kinds of particles 
composing them; but, for its effects to be traceable, a 
very limited number of kinds must be present. Passing 
from assemblages consisting of a single kind of particle, 
the author takes a very simple case of two kinds of particles 
confined to a plane, and shows what type of symmetry 
will be produced when equilibrium is realised. Very 
simple cases of particles in space are then taken, and it is 
shown that a large number of different kinds of symmetry 
are displayed by the equilibrium arrangements produced 


«| when there is variety in the relations between the repul- 


sions. To illustrate “close packing” stacks of balls of 
various sizes areemployed, but it is pointed out that the 
conditions of statical equilibrium of the particles are not 
always adequately expressed in this way ; although every 
case of the latter kind can be represented approximately 
by a case of the former kind, possessed of the same order 
of symmetry. Very slight variation in the relations 
between the repulsions alters the form of the equilibrium 
arrangement ; sometimes merely changing the angle with- 
out affecting the type ; sometimes, when it passes some 
critical point, bringing about an alteration in type. 
Changes of the first tint resemble the change in crystal 
form caused by variation of temperature, whilst those of 
the latter kind, especially when associated with rearrange- 
ment of the particles, are analogous to polymorphism. 
In many cases, the arrangement of the particles is such 
that some may be removed without affecting the distribu- 
tion of the remainder, and without disturbing the ‘‘ close 
packing ;” if, therefore, other particles, exercising a 
slightly less repulsion, be substituted for the removed, 
inoperative particles, the only resulting change consists in 
a diminution of the pressure on the particles surrounding 
them. A species of isomorphism is in this way realised. 
When the particles of an assemblage are partially con- 
nected by hypothetic linking in a symmetrical manner, 
similar groups are formed ; but, in order that the forma- 
tion of such oe may not be arbitrary, the partitioning 
which is produced must have as complete symmetry as that 
of the partitioned structure. In peermence of this, some 
kinds of groups are not directly obtainable by symmetrical 
partitioning of a homogeneous structure ; but it is always 
conceivable that they may be included in the larger groups 
of some more complex constellation, and that they may os 





subsequently separated to form an assemblage by them- 
selves. Consequently, veryintricate results may be reached 
by successive steps, symmetrical intermixture, linking and 
unlinking, succeeding one another until complicated groups 
are built up, for the production of «which such an agency 
as “close king” appears at first sight inadequate. 
Having ies attention to a large number of arrange- 
ments, some capable and some incapable of symmetrical 
partitioning into groups of a single kind, some linked and 
some unlinked, the author contends to have established 
the following two propositions : 

1. The nature of the symmetry displayed by a homo- 
sa assemblage of mutually repellent particles of 

ifferent kinds in equilibrium, depends on the relations 
subsisting between the repulsions exercised by these 
particles. 2. The assemblages belonging to all of the 
32 classes of crystalline symmetry, result from the funda- 
mental law of “close king,” when the relations 
between the different repulsions take the widest possible 
range of variety. Links which restrain the action of the 
repulsions can be present between some of the particles 
in some cases. The author refers to crystal ‘‘ twinning,” 
and points out that the action of dimorphism is com- 
petent to produce analogous “twinning” of symme- 
trical assemblages of linked particles. A number of 
other properties of linked assemblages analogous to 
those of crystals are also described. In the domain of 
chemistry, the author cites the continually accumulatin, 
experimental evidence of the existence of geometrica’ 
arrangement in the molecule, both that established stereo- 
chemically and that derived from the study of isomerism, 
as revealing a state of things precisely such as is arrived 
at by the law of ‘‘closest packing” in assembages after- 
wards broken up into similar groups of particles. Atten- 
tion is called to many groupings of the latter order ful- 
filling very exactly the conditions of dissubstitution in the 
case of many carbon compounds. While he does not 
regard his work as throwing any light on the nature of 
change of state, or change of bulk, the author observes 
that the distribution in precise proportions of the con- 
stituents, which must obviously accompany or precede a 
chemical combination, may fairly be claimed as a resem- 
blance to the regular intermixture brought about accord- 
ing to the law of ‘‘closest packing.” He further suggests 
that the reason why some ies do not readily interact 
may be due to the ‘‘close packing ” of one or both. 

Professor Herschel mod he was particularly pleased 
with the models. He thought it probable that a very 
wide application would be found for the author’s results. 
There was, no doubt, much to be learnt from models, 
built up of spheres of two or more sizes, but it would be 
necessary to learn a great deal more about these sym- 
metrical arrangements before they could be applied with 
any degree of certainty. 

Mr. Fletcher said it was impossible to criticise the paper 
without long and careful study. From certain hypotheses 
the author had deduced a law of “closest packing” that 
seemed adequate to explain many results observed by 
chemists and crystallographers ; at the same time admit- 
ting that the law might be presumed from other reasoning. 
By his models he had tried to present a picture not of the 
forms of atoms or molecules, but merely analogical repre- 
sentations of the probable structure of particles. Hitherto 
the research had n confined to determining the pos- 
sible arrangements of particles all of one kind, but here 
were examples of packed spheres of various sizes. It was 
not quite clear how, in an elementary substance, there 
could be such a structure, although there certainly were 
cases of polymorphism awaiting explanation, as for in- 
stance, with sulphur. The paper, with its 188 pages of 
MS., represented a vast amount of clear thinking, and 
many years of admirable work. 

Professor Adams called the attention of Fellows of the 
Physical Society to the museum at King’s College, where 
were the original models as made and used by the early 
investigators of this branch of physics. 

Professor Mier rece he too late for reading): The 

rinciple of ‘‘close packing” was not new, but . Mr. 
stews was the first to extend it to explain solution, dif- 
fusion, and stereochemical problems. His remarks on 
the growth of curved crystals, vicinal faces, and pseudo- 
symmetrical crystals, were open to criticism. With 
regard to vicinal faces, however, Lencite seemed to be a 
mineral in accord with his hypothesis. The author re- 
garded a crystal as consisting of mutually repellent par- 
ticles of different sorts; this seemed a very right way of 
attacking the problem of crystal structure, and would ex- 
plain some recent observatiens of Rinne on crystals con- 
sisting of water particles and silicate particles. Further, 
Mr. Barlow had considered the way in which an assem- 
blage might be broken up by the loosening of the ties, 
and the change of partners, among individual members. 
That is to say, he had considered crystallisation and solu- 
tion, features quite igno by ordinary theories. His 
view of crystal structure failed to explain why crystals 
should have faces, and gave no hint as to the controlling 
forces which keep mutually repelling particles together. 
Nevertheless, it suggested, among other striking analo- 
gies, those bearing on the relationship between crystal 
structure and chemical constitution ; and the irregularities 
of crystals, such as were commonly neglected in accepted 
theories. Mr. Barlow had opened up a very promising 
line of inquiry, 1 

Mr. Barlow, in replying, said he greatly appreciated 
the interest shown in his work. 

The President then proposed a vote of thanks to the 
author, and the meeting was adjourned until March 26. 
At the invitation of Dr. S. P. Thompson the Society will 
on that occasion meet at the Technical College, Leonard- 
street, Finsbury, 








Forts In THE TRANSVAAL.—The construction of forts 
at Johannesburg and Pretoria is making good progress, 
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LAUNCHES AND TRIAL TRIPS. 


Tue 30 hours’ steam trial of the Doris, cruiser, gave the 
following mean results: Steam in boilers, 143 lb.; in en- 
gines, 140 lb.; vacuum, starboard 26.5 in., port 26.8 in.; 
revolutions, starboard 118.7, port 118.7 ; indicated horse- 
power, starboard 2463, port 2475, total 4938 ; air pressure, 
nil; speed, 16.5 knots; coal consumption, 1.47 lb. per 
indicated horse-power. The sister ship Juno on her recent 
trial attained a speed of 16.3 knots with a total of 4863 
indicated horse-power and a mean coal consumption of 
1.64 lb. per indicated horse-power. 





Messrs. David and William Henderson and Co., Partick, 
launched on the 8th inst. a twin-screw steamer built for 
the Nippon Yusen Kaisha, of Tokio. Her principal 
dimensions are: Length over all, 463 ft. ; beam moulded, 
49 ft. 2in.; depth moulded, 33 ft. 6 in.; and a gross 
tonnage of about 6000 tons. The machinery will be sup- 
plied_by the builders’ firm, and consists of two sets of 
triple - expansion engines, each having cylinders 20 in., 
334 in., and 56 in. in diameter 7 48 in. stroke. Steam 
is supplied by two large double-ended and two large 
single-ended boilers, constructed for a working pressure of 
200 lb. per square inch. The vessel was named the 
Wakasa Maru. 





Messrs. C. 8S. Swan and Hunter, Limited, of Wallsend, 
launched on the 8th inst. a steel screw steamer built to 
the order of Messrs. Galbraith, Pembroke, and Co., of 
London. This vessel, named Manoussis, is 275 ft. be- 
tween perpendiculars, by 39 ft. 6 in. beam, by 20 ft. 3 in. 
depth moulded. She has been constructed to carry 3000 
tons deadweight on a nm draught, and was built for the 
special trade of Mr. Basilio Embiricos, of Andros. The ma- 
yee for this vessel has been constructed by the Central 
Marine Engine Works, of West Hartlepool, and consists 
of a set of engines with cylinders 21 in., 33 in., and 56 in. 
in diameter by 36 in. stroke, with two large steel boilers 
fitted with patent furnaces working at a pressure of 
160 lb. per square inch. 





The Mars, battleship, which was built and engined by 
Messrs. Laird Brothers, of Birkenhead, completed her 
30 hours’ coal consumption trial in the English Channel 
on the 16th inst. e trial took place between St. 
Catherine’s and the Start, and, though there was a fairly 
smooth sea, the wind ‘increased to half a gale, but the 
ship was perfectly-steady.- The draught of water was 
24ft. 2im. forward and 26 ft. aft, and the steam in boilers 
139.4 Ib., the vacuum being 26.4 in. starboard and 26.3in. 

rt, with 83.74 revolutions starboard:.and 83.44 port. 
The engines worked up to 6028 horse-power, giving the 
ship, according to patent log, a speed of 14.4 knots. The 
coal consumption was 1.94 lb. per indicated horse-power 

rhour. Captain A. G. M‘Kechnie, commanding the 
Portsmouth Dockyard Reserve, was in charge of the ship. 





The Edgar, cruiser, which is being prepared for com- 
missioning at Devonport on the 23rd inst., has had a 
satisfactory two hours’ trial after her recent refit. The 
mean results were: Steam, 129 lb. ; vacuum—starboard, 
26.5 in.; port, 27.5 in.; revolutions—starboard, 98.4 ; 
port, 98.1 ; indicated horse-power—starboard, 5190; port, 
5177 ; total, 10,367 ; air pressure, 4 in. ; speed, 20.1 knots. 
The Edgar will take out a new crew for the Undaunted, 
cruiser, Captain J. S. Halifax, on the China Station. 





Messrs. Russell and Co., Port Glasgow, launched on 
the 10th inst. a steel saloon paddle steamer, the first of 
two steamers building for Captain John Williamson, 
Rothesay, and named the Strathmore. The principal 
dimensions of the new steamer are: Length, 200 ft. 
breadth, 24 ft.; depth, 15 ft. Dining accommodation for 
80 first-class passengers is provided on the lower deck 
aft. On the main deck above is the saloon, having ladies’ 
cabin, &c. The vessels will be fitted by Messrs. Rankine 
and Blackmore with compound diagonal surface-condens- 
Ing engines, having Brown’s reversing gear, Weir’s pumps, 
filters, feed heaters, &c. Steam is supplied by one large 
boiler of the Navy type. Mild forced draught with engine 
= fans will be supplied for regular distribution of air to 

urnaces. 








New York Raitways.—Electricity is to be employed as 
the motive power upon the Manhattan Railway of New 
York. The Second-avenue line will be the first equipped. 





Pusiic WASHHOUSES AND Batus.—St, Marylebone is to 
be congratulated on the admirably equipped public wash- 
houses and baths recently opened by the Duke and 
Duchess of York. The authorities there were among 
the first to take advantage of the Parliamentary power 
granted to local boards to establish such institutions, and 
on the building put up in 1847 becoming inadequate, a 
larger and more modern establishment was decided upon. 
As many as 3429 have in one day enjoyed a swim, while 
the washhouses have been taken advantage of to a propor- 
tionate degree, so that a liberal expenditure was justified 
on the new erection. There are four large swimming and 
101 warm baths, the prices being varied, and a public 
washhouse and laundry to accommodate 74 women. Each 
of the 74 compartments contains a wash-tub with hot and 
cold water and steam supplies, with the necessary ‘“ im- 
plements.” There are four steam-driven centrifugal 
wringing machines, and these, running at 1200 revolutions, 
do their work in three minutes. The drying-room has 
two large hot chambers with 74 drying horses, heated by 
flues from two large coke furnaces. ere are two steam- 
driven mangles, and, indeed, every mechanical equipment 
Suggested by modern experience, the motive power being 
derived from three Galloway boilers and two 12 horse- 
power coupled engines by Marshall, of Gainsborough. 








LIQUEFACTION OF AIR BY SELF- 
INTENSIVE REGRIGERATION. 
To THE Eprtor or ENGINEERING. 

Str,—From a recently published paper by Dr. Carl 
Linde on the above subject, it appears that in his most 
successful attempt, without the use of auxiliary refrigera- 
tion, he was able with a copper tube apparatus weighing 
132 Ib. to liquefy air in two hours, with an average higher 
pressure of 190 atmospheres. . 

It will be of interest to those who have followed this 
subject to hear of the latest performance, which con- 
stitutes a great advance on the above results; the weight 
of the copper coil having been reduced to less than one- 
sixth, the time required Yor liquefaction to less than one- 
fourth, and the pressure of the compressed air to less than 
one-half. 

An apparatus which I designed on an improved plan, 
and which was completed in Shs, 1896, was exhibited at 
work at the conversazione of the Royal Dublin Society 
held on the 10th inst., and the liquid being easily remov- 
able as produced, it supplied the material for repeated 
demonstrations during the evening with the usual experi- 
ments. 

Air at an average pressure of 87 atmospheres was sup- 
peed by a compressor lent by Messrs. Arthur Guinness, 

on, and Co., whiclf had been formerly used for compress- 
ing carbonic acid gas ; and the compressed air was carried 
through 80 ft. of copper pipe to the room in which the 
apparatus worked. No auxiliary cooling by carbonic acid 
or other agents was used to reduce the temperature of 
the compressed air before or after it reached the appa- 
ratus. 

The copper tube in the exchanger, weighing only 20 lb., 
was disposed in a special arrangement of coils so that the 
temperature was exchanged over a range of 202 deg. Cent. 
within 14 deg., the compressed air entering at + 10 deg. 
Cent., passing through the liquid state at — 192 deg. 
— and issuing a few seconds later at + 8.6 deg. 

ent. 

When a start was made with the apparatus at atmo- 
spheric temperature the jet of liquid air was clearly seen 
in 25 minutes, and the liquid was collecting in the re- 
ceiver in 33 minutes from the start. When the appa- 
ratus was cooled down by continuous working the liquid 
began to collect again in two minutes after emptying the 
receiver, and accumulated at a good rate; the exact 
quantities of liquid and of air for a given time have yet 
to be measured. 

The receiver is a glass vessel protected by a vacuum of 
the kind invented by Professor Crookes, first applied to 
refrigeration work by M. Cailletet, of Paris, and improved 
and popularised by Professor Dewar. It is further pro- 
tected by a special glass attachment fitted in such a way 
that the vacuum vessel can be readily removed without 
any risk of fracturing it by movement in contact with 
rubber hardened by cold to the rigidity of stone, and can 
be quickly replaced after emptying, without interfering 
with the effective action of the apparatus. 

The apparatus has been very strongly and neatly made 
by Brin’s Oxygen Company, of Westminster, and tested 
to a very high pressure. It should be mentioned that in 
the almost impossible event of a joint giving way, no one 
can be hurt, since the high-pressure air exists only in the 
form of a thin column or thread, with very small-admis- 
sion passages. The harmlessness of a burst under these 
conditions has been practically demonstrated with a joint 
constructed in such a way as to burst inside a similar con- 
struction at 120 atmospheres, when the effect proved to be 
quite as mild as had been anticipated, and entirely harm- 
less—a mere blowing-off. 

This is the only apparatus existing in the United King- 
dom which liquefies air without auxiliary refrigerating 


; agents. 


Yours faithfully, 


March 13, 1897. W. Hampson, 





To THE EDITOR OF ENGINEERING. 

Srr,—In the excellent summary which ENGINEERING 
has given of my recent Howard Lectures on ‘‘ Mechanical 
Refrigeration,” there is one sentence which scarcely con- 
veys an accurate impression of what was said. I described 
the process of regenerative refrigeration for excessively 
low temperatures invented and developed by Dr. Linde, 
and applied by him to the liquefaction of air and the 
separation of its oxygen. I then mentioned that shortly 
before the date of Dr. Linde’s English patent, Dr. 
Hampson had applied for a patent in the same subject, 
and I read in full the words of his provisional specification, 
so that the audience should form their own view of what 
was in his mind. But I was careful to point out that 
whatever credit might attach to Dr. Hampson for the 
independent conception of a method, Dr. Linde was, in 
fact, the first to carry out the regenerative process of 
liquefying air. In the summary of my lecture (hwoncn. 
ING, March 12, page 350), the two names are mentioned 
in terms which might be understood to imply that both 
had an equal share in the development of the process. 
That is not in accord with what I said, and it would 
be doing less than justice to the work of Dr. Linde. 

Yours faithfully, 
J. A. Ewine. 

Engineering Laboratory, Cambridge, March 15, 1897. 








ENGINEERS OF THE ROYAL NAVAL 
RESERVE. 
To THE Eprror oF ENGINEERING. 

Str,—At last we see that a step forward has been 
made in the training of the engineers of the Royal 
Naval Reserve. One of the London dailies stated that 
‘‘a certain number of Reserve engineers are to be 
attached to the dockyards for a three months’ course, 





during which they will study the construction and 
repair of naval machinery, and the working of de- 
stroyers and torpedo-boats.” This will no doubt give 
the Reserve engineers a splendid opportunity of study- 
ing the failings and deficiencies of warship machinery, 
and the repair of the same. It occurred to me that 
a short time served on board a warship, say, during 
the manceuvres, would be of great service to the Reserve 
engineer in acquainting him with the special duties of 
naval engineers in battle, such as torpedo duties, &c. I 
should like to hear the opinions of some of your readers on 
this important subject. 


Yours truly, 
March 14, 1897. CHINA, 


PUMPS OF THE S&.S. ‘* KAISER WILHELM 
DER GROSSE.” 
To THE EprTor OF ENGINEERING. 
Str,—We were very pleased to see in your issue of 
January 8 the illustrated article of the independent air 
umps of the s.s. Kaiser Wilhelm der Grosse, which were 
urnished by this company to the Vulcan Works, of 
Stettin, Germany. 

From the subsequent correspondence there appears to 
be a doubt as to the number of pumps we furnished for 
this ship, and we shall be much obliged if you will allow 
us to state that we furnished, in addition to the indepen- 
dent air pumps illustrated, the auxiliary feed pumps, 
fire pumps, bilge pumps, water service pumps, and 
pumps for working the ash ejectors. 

Thanking you in advance, 

We remain, yours truly, 
Tuer GreorGE F. Brake MANnuractuRING CoMPANY, 
(Signed) F. M. Wheeler, Secretary. 
New York, U.S.A., February 14, 1897. 














STATE v. PRIVATE RAILWAYS. 
To THE Epitor oF ENGINEERING. 

S1r,—People in this country — as if State railways 
were sure to be badly managed, but at any rate I think I 
can produce an example pointing to an opposite conclu- 
sion. 

The locomotive which conveys express trains from 
Cheltenham to Swindon vid Gloucester is almost pre- 
cisely similar to the late Belgian express engine now sup- 
planted. 

They are both on six wheels, of which four are driving 
wheels coupled, and about 6 ft. in diameter. They both 
weigh in working order, I suppose, about 36 tons without 
the tender. The Great Western Railway climbs with 
difficulty the steep gradients in the Golden Valley. 

The Belgian engine climbed with equally great diffi- 
culty the hills on the Luxembourg route. 

What did the Belgian State do? Seeing that they were 
using a locomotive quite unsuited to the steep gradients 
between Brussels and Namur, they designed a mountain 
express engine. This machine has three pairs of drivers 
(5 ft. diameter) coupled. It is a tank engine, and weighs 
fully 50 tons in working order. The result was the aboli- 
tion of crawling up the inclines. Why does not the Great 
Western Railway do likewise ? 

Yours truly, 

Penge, March 13, 1897. CHARLES CLINTON. 

[The answer to our correspondent’s query assumably is 
that the authorities of the Great Western Railway do 
not share Mr. Clinton’s views as to the class of locomotive 
necessary for their requirements. Inasmuch as these 
authorities have shown themselves to be most thoroughly 
capable of dealing efficiently with fast and heavy pas- 
senger traffic, they are probably perfectly right in their 
opinions.—Ep. ny 








THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 

: To THE Eprtor or ENGINEERING. 

Srr,—In these days of keen competition engineers are 
7 to overlook questions affecting the general interests 
of the profession, and I trust that a few remarks on the 
above subject will not be considered out of place in your 
journal. 

1, At present the engineering profession is split up 
into units ; it has no leader and no policy. Before it can 
take a position on a level with the legal and medical pro- 
fessions it must be organised on broader lines, and must 
carry the principle of self-government into its ranks. 

2. In London alone there are, according to Whitaker’s 
Almanack, the following engineering societies : 

The Institution of Civil Engineers. 

The Institution of Mechanical Engineers. 

The Institution of Electrical Engineers. 

The Institution of Marine Engineers. 

The British Association of Water Works Engineers. 

The Surveyors’ Institution. 

The Sanitary Institute. 

The Iron and Steel Institute. 

The Institution of Naval Architects. 

The Society of Engineers. 

The Institution of Junior Engineers, 

The Self-Propelled Traffic Association. 

The members of each of these societies come under 
Tredgold’s definition of an engineer, viz., ‘‘one who fol- 
lows the art of dicecting the great sources of power in 
nature for the use and convenience of man.” 

Each has its own president and makes its own bye- 
laws, but the different societies are not in touch with one 
another ; and, with the exception of the first, none has a 
building worthy of the profession. Nor is any educa- 


tional test required for admission to these societies, whose 
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diplomas are no guarantee that the recipient has any 
knowledge of the principles or practice of his profession. 

3. The dangers to the profession from the want of a 
proper educational test for the admission of candidates 
were ably pointed out by Mr. Wolfe Barry, President of 
the Institution of Civil Engineers, in his Presidential 
Address on November 3, 1896. He said: ‘‘I cannot but 
think that if we neglect this subject, or postpone it sine 
die, we shall find that the credentials of our Institution 
will come to be considered of little value, and that other 
societies may arise which will undertake those duties for 
which our unique position so eminently fits us.” 

4, Competition among engineers, although it has bene- 
fited capitalists, financiers, and others dependent on the 
services of engineers, can hardly be said to have benefited 
the members of the engineering profession, for it has 
lowered the value of their work; for example, 30 years 
ago a civil engineer’s commission for professional services 
was 5 per cent. on the value of the work executed ; it isnow 
about 2 per cent., and it is clear that in the future, unless 
some check is placed on it, the keener the competition, 
the smaller will be the prizes obtainable by successful 
competitors. 

5. The working classes have found out long ago that 
unity is strength, and acting on Mazzini’s motto, ‘‘ Each 


for all, and all for each,” have formed trades unions, which | 


have proved of the greatest benefit to themselves. Higher 
in the social scale, we find the Royal Engineers united by 
the closest ties of esprit de corps, to which in no small 
measure they owe their influential position. Lawyers and 
doctors are bound by a strict code of professional etiquette 
in their relations with one another and with the non-pro- 
fessional classes. 

In the engineering profession, however, individualism 
seems to have run riot, and its members are untrammelled 
by esprit de corps, professional etiquette, or trades 
unionism, so that they have not reaped the benefits of 
either. 

6. As to the objects for which all branches of the en- 
gineering profession may usefully combine, I would 
suggest the following : 

(a) To make the engineering profession a closed _pro- 
fession, entrance to which can only be gained by passing a 
qualifying examination in the theory and practice of the 
profession. 

_(b) The registration of duly qualified engineering practi- 
tioners. 

(c) The creation of an Engineering Council on the lines 
of the Medical Council, with powers to admit qualified 
practitioners, and enrol them on the register, and to re- 
move from the register those guilty of unprofessional 
conduct. 

(d) To protect those who have passed the required 
tests from those who have not done so. 

(e) To fix a scale of remuneration for professional ser- 
vices, as has been done by the legal, medical, and archi- 
tectural professions. 

(f) The amalgamation of a portion of the funds of each 
of the societies named in paragraph 2 with the object of 
bringing all under one roof, which should contain a 
common lecture-room, a connnon library, a common read- 
ing-room, and for each society a council-room and offices 
for secretary and clerks. 

7. In conclusion, I would say that I have thrown out 
the above suggestions, more in the hopes of eliciting 
opinions from other of your readers as to the best means 
of welding the different branches of our profession into 
aunited whole, than with the idea of ventilating my own 
opinions on the subject. 

Yours truly, 
UNION Is STRENGTH. 


CORLISS VALVE GEAR ON LOCOMOTIVES. 
To THE Eprtor OF ENGINEERING. 

Sir,—In your issue of February 26 M. E. Polonceau 
claims for the locomotive with Corliss valves under the 
(1) point : 

“Thus in the ordinary engines with single valve, 
there is a certain amount of condensation, which does 
not occur in the engine with four Corliss valves.” 

This would mean shortly that the initial condensation 
is much greater in ordinary locomotives than in the new 
system. 

This claim is not borne out by the results published 
in the Tables contained in the paper of M. E. Polonceau. 

In the summary of the water consumption tests, the 

ain of water consumption is given as 11.19 per cent. ; 
m the summary of steam consumption taken from the 
diagram, Table ITi., the gain in steam consumption 
is 10.45 per cent., which is nearly the same. 

Determining the ratio between steam and water from 


the Tables, we find it 70.4 per cent. for the Corliss 


engine and 70.8 per cent. for the ordinary locomotive. 


‘he difference is so minute that it cannot come into 


consideration. 
The initial condensation according to this would be 
nearly 30 per cent. in both systems. 
I remain, Sir, yours respectfully, 
Kanizsa, March 5, 1897. J. WIrTENBERG. 





To THE Eprtor oF ENGINEERING. 


Str,—The novelty of the system of positive reversing 


Corliss valve gear used on the Paris and Orleans loco- 
motives illustrated in your last issue is not very clearly 
defined by Mr. Donkin. 

Shortly stated, the novelty consists in the use of an 
unequal ended reversing (and expansion) link in which 


is fitted an extra long die block that has two radius-rods | 


jointed to it, the longer end of the link being that used | 
for forward running, while the outer radius-rod in for- 
ward running is that actuating the exhaust valves as 
shown in your illustration. As, however, the outer radius- 








| be desired. 





rod in forward running becomes the inner radius-rod 
in backward running, the result is somewhat peculiar, 
and may be understood from the following short descrip- 
tion of the action of the gear. The admission valves 
being actuated by what in forward running is the 
inner radius-rod will effect admission and cut-off in 
exactly the same way as an ordinary slide valve does, 
while the exhaust valves being actuated by what is 
then the outer radius-rod will effect release and compres- 
sion at much later periods than usual when compared with 
an ordinary slide valve giving the same cut-offs. In back- 
ward running the admission valves being actuated by 
what is then the outer radius-rod (in the shorter end of 
the link) will effect admission and cut-off as before, but 
the exhaust valves being actuated by what is then the 
inner radius-rod the periods of release and compression 
will be effected much earlier than would be the case with 
an ordinary slide valve giving the same cut-offs. As a 
matter of fact, release and compression takes place 
almost immediately after cut-off, and practically no ex- 





with the motion of the piston, and it may be understood 
that this compound motion is the equivalent of that 
obtainable from a second radius-rod placed some distance 
outside the radius-rod actuating the admission valves, 
The exhaust valves will thus at all times be moving to 
effect release and compression at much later periods than 
usual when compared with an ordinary slide valve giving 
the same cut-offs. The differences may be ascertained 
from Table II., and it may be noted that, like the ordinary 
slide valve gear, this gear gives the same results in both 
forward od wih aan running. The disposition of the 
pins at the bottom centres of the double-ended lever and 
the lengths of the links coupling this lever to the exhaust 
valve levers is such that a peculiar dwelling and active 
period is alternately im | on the motion of these 
valves. This feature enables single-ported valves to be 
used for exhaust, while also reducing the wear and tear, 
the exhaust valves practically moving only when required, 
and not constantly, as in the French gear. 

The clearance space is also somewhat less. This insures 
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pansion can be obtained in backward running, while the 
ability to move a heavy train backward is considerably 
short of the forward effort. Table I. gives a comparison 
of the distribution by an ordinary slide valve gear and by 
the gear in question. 

TaBLe I, 


Release and Compression. 





Cut-Off. Ordinary Gear (Slide). French Gear (Corliss). 


Forward. | Backward. Forward. | Backward. 











per cent. per cent, per cent. per cent. per cent. 
75 88 8s 96 82 
62 87 87 95 68 
50 82 82 94 55 
37 ‘6 76 92 43 
25 68 68 90 32 
12 58 58 88 25 


As in France there is a Government regulation that 
prohibits the use of an engine running tender first, and 


|few, if any, suburban double-enders are used, the de- 
| ficiency of the gear in backward running is of no great 


moment, while the economical results are all that could 


TABLE II. 


Release and Compression. 


Cut-Off. Ordinary Gear (Slide). | Dunlop’s Gear (Corliss). 








Forward. Backward. , Forward. Backward. 
per cent. per cent. per cent. per cent. per vent. 
75 88 88 98 98 
62 87 87 | 97 97 
50 82 82 95 | 95 
37 76 76 93 93 
25 €8 68 87 87 
12 58 58 72 72 


For English practice, however, it would be distinctly 
wanting in respect to backward running, and an arrange- 
ment such as is illustrated by the annexed engraving 
becomes necessary. The arrangement shows an inside 
cylinder engine—the admission valves being Trick or 
double-ported valves, while the exhaust valves are single- 
ported valves—the detail being very similar to that 
of the French engines you illustrated. The gear 
is a modified Gooch link motion having one _ radius- 
rod only, which is jointed to a somewhat T-shaped 
piece coupling the admission valve levers. This coupling 
piece carries at its lower centre a double-ended lever, the 
upper centre of which is coupled to a prolongation of the 
link hanger, the lower centres of this lever being coupled 
to the exhaust valve levers by the links shown. By this 
arrangement of parts the admission valves have exactly 
the same motion and effect on the cut-off as an ordinary 
slide valve has according to the position of the die-bloc 
in the link. The motion of the exhaust valves is a com- 
pound of the variable motion of the admission valves and 
the invariable motion of the link hanger, which is in time 



































that even better economical results will be obtained. 
Thanking you in anticipation of your kind insertion, 
Iam, yours truly, 
JAs. DuNLOP. 
206, Gorton-lane, Gorton, Manchester, 
February 26, 1897. 








Exporters’ Guipes.—We have received three guides 

yublished by the A _B C Export Guides (Registered), 165, 
‘enchurch-street, London, E.C., giving a list of lead- 
ing manufacturing firms in Great Britain and Ireland 
who specially export their goods. The one guide gives 
firms dealing with South Africa, the other with Australia, 
and the third those dealing with India, China, and Japan. 
This is the first year of publication; each contains 100 
pages of lists of makers and of manufactures, and the 
price of each is 2s. The value of the lists is largely de- 
pendent, however, on the discrimination with which 
**leading” firms are selected, and, if we mistake not, the 
qualitication seems to be the payment of a sum of money, 
large or small, according to the number of headings under 
which the name is inserted. 





SKELTON AND Brorron SEWERAGE.—At a meeting of 
the Skelton and Brotton Urban District Council, held 
this week, it was reported by the engineer that the scheme 
of main sewerage and sewage disposal had_been satisfac- 
torily completed’ by the contractor, Mr. J. Carrick, of 
Durham, within the time allowed by the — court 
order. About 12 months ago an injunction was obtained 
from this court by the Saltburn Urban District Council to 
prevent the pollution of the Skelton Beck, which flows 
through the Pleasure Gardens at Saltburn. After a 
mublic inquiry of the Local Government Beard by the late 
Mr. W. 7. B. Clerke, M. Inst. C.E., whose sanction to a 
loan of 15,0007. was obtained, a start was made with the 
work, which is now fully completed. The scheme, which 
is of a very complex and difficult nature, is from the 
design of Mr. D. Balfour, M. Inst. C.E., F.G.S., of 
Newcaste-on-Tyne, and comprises about 10 miles of 21-in., 
18-in., 15-in., 12-in., and 9-in. fireclay and cast-iron pipe 
sewers, with manhole and lamphole shafts, automatic 
flushing chambers, cast-iron valley crossings, &c. The 
fireclay pipe joints are made partly with Hassal’s water- 
tight joint, and oy with gaskin and cement. The 
work consists of a combined intercepting scheme for carry- 
ing the whole of the sewage from the 10 villages in the 
district, which have a population of 10,000, to a point at 
the top of the cliffs on the coast at Cranedale Spout, 
where the cliffs, 200 ft. in height, have had a tunnel driven 
with a gradient of 1 in 2 from the beach to the top of 
same, and lined with bricks, in which are laid cast-iron 
pipes, connected by easy bends to the outfall sewer on the 

ach, which is carried 700 yards out to sea. This sewer 
is of cast iron laid in a trench in the rock on the beach 
and embedded in concrete, cast-iron inspection chambers 
being placed on the outfall, and indicated by means of 
cast-iron posts. A large number of float experiments 
were made to ascertain the proper point of discharge, so 
that there could be no nuisance from reflux sludge, and 
ultimately a point to the north-west of Runtcliffe pro- 
montory, 700 yards from the cliff, was decided on, being at 
extreme low water, and where it is found the sewage at 
all states of the tide is carried out to sea. The work is 
on the most modern principles in all details, and has been 
completed for less than the engineer’s original estimate. 
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open type, as generally supplied by the machinery con- 
tractors. 

The following are the results of the various trials : 

Coal Consumption Trial.—This trial was started at 
Sheerness, and finished at Plymouth on October 17, its 
duration being 30 hours. During the whole of this 
time the engines and boilers worked satisfactorily. 
The steam pressure recorded was 248 lb., and the port 
engine made 162 revolutions, developing 1726 indi- 
cated horse-power. The starboard engine ran 162 
revolutions and developed 1841 indicated horse-power, 
the vacuum being 26 in. The mean collective power 
was 3657 indicated horse-power. The average speed 
for the trial was 16,13 knots. 

Natural-Draught Trial.—On October 30 the eight 
hours’ natural-draught trial was commenced, during 
which time a steam pressure of 250 lb. was easily 
maintained, the mean vacuum being 25.3 in., the 
revolutions 189, the indicated horse-power of star- 
board engine 2668, and the port engine 2581, making 
a total indicated horse-power of 5249. The engines 
and boilers, during the whole of this time, worked 
satisfactorily. 

Forced-Draught Trial.—On November 2 the forced- 
draught trial was started in very fine weather, and 
the ship steamed between the Eddystone and Fal- 
mouth ; the mean draught of the vessel was 13 ft. 6in., 
and the approximate displacement was 2100 tons. The 
trial lasted for four hours, during which time the 
boilers and engines worked well, and the steam pres- 
sure was easily maintained at 260 lb. per square inch, 
while the vacuum was 25in. The port engine made 
219 revolutions per minute, and the power developed 
was 3499 indicated horse- power. The starboard 
engine made 215 revolutions, and indicated 3529 horse- 
power. The mean collective power was, therefore, 
7028 indicated horse-power. 

Speed.—The Pelorus was specially brought round to 
Plymouth to run her deep-sea trials on the measured 
deep-water course in the English Channel, between 
Dodman Point and Rame Sead, and during the forced- 
draught trial this course was run three times. The 
speed on the first run was 20.6 knots, on the second it 
was 20.7, and on the third 21 knots, giving a mean of 
20.76 knots, these results proving the Pelorus to be 
the fastest vessel of her size in the Navy. 

The Pelorus is a smart-looking craft, and the suc- 
cess in the minimising of weight of the machinery 
finds its counterpart in respect of the hull, which 
only weighs 1110 tons, and yet the vessel, which is 
300 ft. long and 36 ft. 6 in. beam, has a protective 
deck right fore and aft, which, for the greater part, 
is 2in. thick. It is connected with the framing and 
plating of the side of the ship 2 ft. 6 in. below the 
water line, and in the centre rises 1 ft. 3 in. above it. 
The 2-in. thickness is on the slopes and in the wake of 
the machinery, where the rise of arch is increased to 
insure that the cylinders will be completely under the 
deck. There is a double line of coal bunkers on either 
side of the boiler casings above the protective deck, and 
a single line below. The structure, too, is well sub- 
divided by bulkheads. The shell plating is 124 lb., 
and bilge keels 18 in. deep are fitted. The boiler 
compartments, it may be added, occupy 80 ft. of the 
length of the ship, being 24 ft. wide, while the engine- 
room is 38 ft. long and the full width of the ship, 

The vessel is well armed for her size. There are 
eight 4-in. quick-firing guns, one on each side of the 
forecastle head, which can be trained to 50 deg. abaft 
the beam, and two on the poop with similar radius. 
Four 4-in. guns are mre on the broadside, firing 
60 deg. forward and abaft the beam. There are eight 
3-pounder quick-firers, two under the forecastle and 
two under the poop, training through the same arc as 
the 4-in. guns above them; the others are on the 
broadside. There are a'so three .45-in. Maxim guns, 
and two 14-in, deck torpedo tubes, so that it will be 
recognised that Sir William White and Mr. Durston 
have produced a most serviceable type of ship, the 
draught, 13 ft., and the displacement, 2135 tons, 
enabling them to go into all harbours, and the cost, 
never neglected, is under 150,000/. 


INDUSTRIAL NOTES. 

Tue threatening aspect of affairs in connection with 
the engineers’ dispute on the north-east coast became 
still more gloomy towards the close of last week, by 
the failure of all attempts tc settle the question by 
negotiation. There had been correspondence, but the 
two parties came no nearer together ; on the contrary, 
they seemed to sever wider apart. The origin of the 
dispute is in itself a trifling one, but it involves a most 
important question, namely, the line of demarcation 
in respect of work--who may and who may not do 
certain kinds of work in connection with engineering. 
The members of the Amalgamated Society of Engi- 
neers endorse the action of the men on the north-east 
coast, and the federated employers in the engineering 
trades are at one as to the course of action. At the 
meeting held at Carlisle on Friday last the whole 
situation was considered and reviewed, when the fol- 
lowing letter was ordered to be sent to Mr. G. N. 








Barnes, the general secretary of the Amalgamated | 


Society of Engineers : 
Dear Sir,—Your letter of the 9th inst. has been submitted to a 
meeting of the Executive Board to-day, and in reply we are in- 
structed to state that they regret that your council has not agreed 
to the suggestion of the employers’ federation to meet in con- 
ference on the questions in dispute. The employers are now left 
noalternative but to issue notices to the members of your society 
in their employment, terminating their engagements at the 
earliest dates which accord with the arrangements of each firm. 
The federation still hope, in the interval which must elapse before 
the notices are issued and take effect, that your council will re- 
consider the position taken up in asking the employers, as a neces- 
sary preliminary to friendly conference, to deprive of his employ- 
ment a man who has all along been and is still working the 
machine to the satisfaction of his employers, and who is, moreover, 
a meniber of another trade society. Responsibility of the present 
strained relations is due to your members being on strike against 
two members of this federation, and if you still decline to meet 
the employers at a conference on the terms of our letter of the 
26th ult. to discuss all questions which are liable to give ground 
for a quarrel, the responsibility must rest entirely with you. 

Weare, yours truly, 

(Signed) Tuomas BIGGART. 

JAMES Rosinson. 
P.S.—We refrain from going into details as to your action since 
the date of our letter of the 26th ult. In several of our districts 
new acts of aggression have occurred, which in fairness should 
have been suspended by your society while in negotiation on such 
important matters as have been the subject of correspondence. 
While the meeting at Carlisle to-day was in progress, we had a 
further instance of serious interference reported by telegram from 
Middlesbrough. As this communication is of great importance 

to your members individually, we are giving a copy to the Press. 


The letter above given marks the line of divergence, 
and brought the two forces face to face. The reply 
of the employers is: Lock-out notices to the men con- 
cerned in the action which led to the crisis, and to 
those who sympathise with and support such action, 
in so far as the engineers are involved in it. It does 
not follow that a lock-out will take place as a matter 
of course, for some days must elapse ere the expiry 
of the notices, and in that time there is an oppor- 
tunity for further negotiation, and for concessions 
which may end in a settlement, if only of a temporar 
character, until the whole question is threshed out. tt 
appears that some of the more aggressive of the mem- 
bers of the Engineers’ Society desired to meet the 
notices with a cessation of work, and thus throwing 
down the gage of battle at once. The council 
thought otherwise, and agreed to let the notices ex- 
pire, so that there should be a last chance of bringing 
about an understanding, so as to obviate extreme 
measures on either side. The position is a serious 
one, in whatever aspect we view it. The forces are 
great; the Engineers’ Society is strong, powerful in 
numbers and in wealth ; the federated employers are 
strong and wealthy; the forces, therefore, are not 
altogether unequal. But a mere catalogue of forces 
means little. The issues are too grave to be discussed 
merely from the standpoint of a game of cricket, a 
boat race, or a trial of strength. It is not only that 
tens of thousands of engineers will be engaged ina 
hand-to-hand struggle; thousands upon thousands of 
other men will be affected. The whole of the great 
engineering, shipbuilding, and cognate industries of 
an enormous area will be more or less involved, an 
event which might bring stagnation upon vast indus- 
tries only just recovering from a rather long and 
serious depression in trade. Now is the time to test 
the value of the Conciliation (Labour Disputes) Act, 
about which so much was said, and from which so 
much was expected. Is it capable of meeting a grave 
crisis such as that on the north-east coast, and extend- 
ing even to Barrow, Belfast, and the Clyde? If it is 
not, what are its uses? Compulsion, of course, cannot 
be applied; but there is a species of compulsion 
which arises from public sentiment, and the expres- 
sion of public opinion, which ought to be powerful 
enough to practically insist upon negotiations, and 
arbitration, if necessary, in order to settle a matter so 
simple as the question of demarcation of work. 





The March number of the Amalgamated Engineers’ 
Journal discusses, among other matters, either the 
joining of the Federation of Engineering and Shipbuild- 
ing Trades, or starting a new federation upon some 
similar lines. When the body above named was started, 
there were objections to it, and the rules of the society 
were ashe as doubtful. Now, however, in view of 
recent action on the north-east coast, the question is 
revived, the opinion of the members being invited 
upon the subject. The full numerical strength of the 
engineers is given as 88,614'members, so that it is fast 
nearing within 10,000 of their hoped for strength, which 
is put at 100,000. It is the largest and the wealthiest 
trade union in the world, and has the largest and best 
benefits. The total number on the funds was 7436, of 
whom only 2292 were on donation benefit, 2257 on the 
sick list, and 2966 on superanuation allowance. The 
total cost of benefits was 104d. per member per week, 
so that the reserve fund is being rapidly augmented. 
Apart from the north-east coast only five places are 
mentioned where disputes exist or are pending, namely, 
Bedford, Devonport, Leicester, Paisley, and Wey- 
mouth. Belfast and Blyth are involved in the larger 
dispute to which attention has been drawn. Reference 
is made to the application for an increase of ship- 








smiths’ wages, the refusal of the employers, a lock-out, 


and then the withdrawal of other men; also to the 
movement for an advance of 2s. 6d. per week and better 
terms for overtime on the Tyne, the Tees, the Wear, 
and the Hartlepools. The employers offered 1s. 6d. 
per week, which offer was submitted to the men, the 
votes on which are not yet fully known. At Oldham 
a dispute of considerable dimensions was pending, the 
notices as to which expired on the 6th inst. A dispute 
at Manchester was terminated amicably and satisfac- 
torily. Advances in wages are notified as having been 
won at Dundee, Bishop Auckland, Nottingham, 
Haslingden, New Holland, Chiswick, and at Coalville ; 
at the latter place 53 hours per week have been con- 
ceded. As to disputes on the demarcation of work 
between different unions, the report states that they 
are matters for mutual discussion and arrangement. 
In view of probable disputes, the emergency fund is to 
be further augmented by a levy of 9d. per member at 
once, so that there will be a large amount available in 
case of need. 





The report of the Ironfounders for March states that 
trade remains in about the same condition as regards 
employment, but the returns show just a turn in the 
wrong direction ; this, however, is rather the result of 
disputes than of any change in the state of trade. The 
total number of members has now reached 16,403. Of 
that total 1868 were on the funds, namely, on dona- 
tion, 523; on the sick list, 475; on superannuation 
allowance, 760 ; cards and travel, 85; on dispute, 25. 
There was an increase of 20 on the funds; of 14 on dis- 
pute ; eight on the sick list ; three out of work, and a 
decrease on superannuation of one by death. The 
total cost of all benefits was only 9d. per member per 
week, so that the funds are increasing at quite a rapid 
rate. The returns as to the state of trade show that, 
in 120 places, with 16,189 members, trade was from 
very good to dull. Of that total trade was very good 
in 72 places with 8850 members, or more than one-half 
the total. It was bad or very bad in two places, with 
414 members, as compared with one place with only 
28 members last month. The two places scheduled as 
bad were Blackburn, with 45 unemployed, and Leigh 
with eight, both in Lancashire. As regards the wages 
movement, advances are recorded of ls. per week on 
the north-east coast ; Cardiff 2s. aR week ; Darling- 
ton and Workington Is. per week; Wednesbury 3s. 
per week; Hull 2s. per week in two instalments ; 
while at Hyde, Middlesbrough, Newport, and Stock- 
port negotiations are pending for an advance of 2s. per 
week, which it is expected will be conceded without a 
strike. A levy of Is. 6d. is to be paid to the accident 
fund, and a levy of 6d. per member is being voted 
upon for the Penrhyn quarrymen. The cash balance 
in hand is now nearly reaching 50,000/., and is increas- 
ing at the rate of 1500. per month. The monthly re- 
port is encouraging expressions of opinion upon cur- 
rent topics, as is, to some extent, the Engineers’ Journal, 
but it is as yet by letter only on the part of members. 
One of these letters, on ‘‘ Making Hay while the 
Sun Shines,” is very good of its kind; it lays down 
three rules: (1) Equality of opportunity; (2) com- 
munity of interests ; and (3) provident habits or thrift. 
On these the writer would base trade unionism. 
Another attacks the universal eight-hours theory as 
not practicable by trade union effort; he thinks it 
can only be secured by legal enactment. But the 
writer fails to tell his readers how legal enactment can 
be carried to a successful issue. 





The report of the Associated Moulders shows even 
more prosperity than that of the Ironfounders, for over 
100 more were at work in the month than in the pre- 
vious month. The membership is larger than ever, 
and fewer members are on the funds out of work. The 
weekly gain in funds to the society is 222. and over, so 
that as regards the membership, the total employed, 
and the funds, the outlook is good. Out of a total 
of 6799 members, 147 were on idle benefit, and there 
were also 143 for some portion of the time idle but not 
on benefit, while there were 299 on superannuation. 
A case is reported in this issue of the [ronmoulders’ 
organ of a claim for compensation by a mason, a 
member of the Masons’ Society, against some of his 
co-members for endeavouring to procure, and procur- 
ing, his dismissal as a workman. A dispute had 
arisen, and the men left work, but this one man refused 
todo so. Subsequently he was dismissed rather than 
allow all the others to remain idle. Thereupon he 
brought an action in the county court for damages fixed 
at 251. The verdict was in his favour, and 10/. was 
awarded to him. The case is a significant one, and 
ought to be very carefully noted and considered. 





The report of the Associated Blacksmiths states that 
‘trade generally continues good. Wages are good, 
and now is the time of the workers’ harvest ; but,” it 
adds, ‘‘if the full advantage-has to accrue to those 
who labour, there must be peace. No og geoem 
man can sympathise with the irritation and the species 
of guerilla warfare which is being continually prac- 
tised by certain associations in certain districts.” 
These comments are outspoken enough, and ought to 
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be weighed by trade unionists in the various districts. 
The wages report states that the Co-operative Smiths 
have accepted Is. per week advance on time wages 
and 5 per cent. on piecework. The Associated Smiths 
did likewise accept these terms as a fair settlement, but 
the arrangement was not agreed to by the smiths of the 
Amalgamated Society of Engineers. It was this differ- 
ence which led to the dispute at Elswick, and which is 
deprecated. —— there appears to be some severe 
friction between different unions as regards the smiths’ 
dispute, which has given rise to the crisis on the 
north-east coast. 





The report of the Amalgamated Carpenters and 
Joiners is generally favourable. The society has now 
49,583 members, or close upon 50,000. Of the total 
only 998 were unemployed, which for the season of the 
year is very g' The total on the sick list was 
1185; on superannuation, 626; total on the funds, 
2809. Trade seems to be bad in America and Canada; 
in Australia and New Zealand, better; at the Cape, 
rather dull. In the United Kingdom it is pone 
good, fair, or moderate, but in Wales not so good, 
The wages question appears to be prospering argon: ; 
the report speaks favourably of the settlement on the 
north-east coast, on the Clyde, and at Belfast. On 
the Clyde the men are getting 37s. 14d. per week, the 
highest wages ever attained in that busy district ; and 
such rates are to be undisturbed for six months from 
April 1. The settlement arrived at extends to Barrow, 
where an advance is also conceded. In Wolverhamp- 
ton an advance has been given, although the strike of 
last year failed ; at Bridlington also an advance has 
been obtained. At Rochdale an advance was won 
without difficulty, as well as an eight-hours day. The 
society is making progress in South Africa, where 
there are over 500 paying members in seven districts. 
The levy for the Penrhyn quarrymen was carried by a 
majority of 16,026 members, the largest majority for 
a levy ever carried by any union. Altogether the 
report is extremely favourable. In three towns dis- 

utes are pending, and at seven other places men 
are to call on the secretaries before starting work. 





The report of tie Cotton Spinners indicates that trade 
is a little better, 3.6 per cent. being idle, as compared 
with 4.14 per cent. last month. There were no fewer 
than 27 dispute cases in the month, some of them rather 
troublesome to deal with, and some others are pending 
which threaten to develop into a strike, as the mem- 
bers are not satisfied with the terms offered or con- 
sented to by the employers. There are two strikes 
still on—one at Bank-Top and one at the Springfield 
Mills, both sides being determined apparently to 
adhere to their own terms. On the fine counts ques- 
tion there is a divergence among the members, so that 
little progress is being made for a settlement. 





General activity is well maintained in the engi- 
neering trades throughout Lancashire, although the 
weight of new business is only moderate. But the 
work in hand and already secured is quite sufficient to 
keep firms well engaged for several months ahead. 
Locomotive builders are all very busy, and some con- 
siderable work is likely to come forward at an early 
date in connection with the Manchester, Sheffield, and 
Lincolnshire Railway Company, for the equipment of 
their new line to London, specifications for some 
portions of which are already upon the market. 
Stationary engine builders continue to be well em- 
ployed ; boilermakers are busy generally, and machine- 
tool makers have sufficient work in hand to last them 
through the year, although new orders have been slack 
of late in this branch of the engineering industries. In 
some special departments there is exceptional activity, 
particularly —— makers of gas engines and small 
motors suitable for electric driving. The returns 
of the Amalgamated Society of Engineers give but a 
very small proportion of men out of work in the Man- 
chester po Salford district, only about 153 being on 
donation out of 6655. At Bolton the proportion is 
small, at Oldham also small, but rather larger than at 
the other districts named. The only district where 
the proportion is rather large is Blackburn, where the 
ironfounders also report trade as slack, Otherwise 
the latter body speak of trade in these and other 
districts as being good or moderate. There do not 
appear to be any serious labour disputes in connection 
with the engineering industries of Lancashire ; matters 
go smoothly on the whole. In the Barrow district 
trade is fairly good, but possibly the dispute on the 
north-east coast may affect the engineers should a lock- 
out take place, as in some respects Barrow is linked 
in with the federated districts. In the iron trade, 
the dispute in the north is tending towards depres- 
sion. There are also other adverse influences at work 
—the Indian famine and the outlook in the East. In 
the finished iron trade business is slower, and prices 
seem to be inclining towards concessions. In the steel 
trade a fairly steady business is being maintained. 
Nut and bolt makers are slackening off a little. On 
the whole the outlook is fairly good, but there is a 








little unsettledness, mostly from causes outside the 
districts. 


In the Wolverhampton district all the works are in 
full operation with the exception of some sheet mills, 
which have had to slacken off by reason of the over- 
sake emg of the last few months. In the finished 

ranches of the iron trade buyers are pressing for the 
completion of specifications on old contracts ; but new 
business is mostly confined to orders for carly delivery. 
The export trade appears to be still in a buoyant con- 
dition, there being good inquiries from various ship- 
ping agents and firms for the Australian and Cape 
markets. The best firms maintain their rates for 
branded bars; second-class bars are in lessened de- 
mand, and for common bars there is a reduction upon 
the January rates. Tube strip is well maintained, 
and galvanisers are taking large quantities of common 
sheets, but prices are no better. Makers of boiler and 
tank plates are busy, good orders coming in, and 
rices are well maintained. The steel trade continues 
usy, and good orders are to hand, prices being 
maintained. In the engineering branches trade is 
very busy. Not a single memher of the Engineers’ 
Society is out of work, and what is more singular still, 
only one is ill, out of about 400 members. The iron- 
founders are similarly placed, not a member out of 
work in the district. Boilermakers, bridge and 
girder constructors, tank and gasholder erectors all 
appear to be in full work, and the men at the 
railway sheds are also busy. 





In the Birmingham district the iron trade is in 
rather a stationary condition, the higher quotations 
compared with two or three months ago having 
checked new business. But the mills and forges are as 
a rule well engaged on old contracts, and producers 
appear to hold frm to recent quotations. The com- 
parative lull seems only to be temporary, buyers being 
satisfied to cover present requirements. But as 
stocks are low, and as the demands about equal pro- 
duction, there is no indication of a cessation of activity 
for the present. Only five members of the Engineers’ 
Union out of 1403 full members were on donation in 
the month, so that trade must be exceptionally busy 
with the engineers. In the Ironfounders one only was 
out of work in the month. The hardware trades and 
the smaller and lighter industries ry to be fairly 
busy. There are no serious labour disputes in any 
branch of trade, either pending or looming in the near 
distance ; the outlook therefore is good. 





The ironfounders at Newport, Monmouthshire, have 
for some time been negotiating for an advance of 3s. 
per week in their wages, bringing the wages up from 
32s. to 35s. per week. The employers would not consent 
to the advance, and last week the members of the 
union struck work ; the non-union men followed suit, 
and joined the society. 





The boilermakers’ dispute at Southampton termi- 
nated on Friday last, the men returning to their work. 





The Sunderland blacksmiths, associated with the 
Amalgamated Society of Engineers, agreed on Satur- 
day last to accept the employers’ offer of 1s. 6d. per 
week advance, and 5 per cent. on piece rates, as the 
members of the Associated Blacksmiths’ Society had 
done. The settlement of this question, it was thought, 
might influence the men in the north-east district, in 
so far as the blacksmiths are concerned; but the 
ballot of Saturday last went against it, for the time 
being at least. 

A very important and friendly conference took place 
at York on Friday last between the representatives of 
the Railway Servants’ Union and the directors and 
managers of the North-Eastern Railway Company, the 
conference lasting eight hours. The first matter dealt 
with was the complaints of some of the men that they 
had been victimised, in violation of the temporary 
agreement. After Mr. Harford had stated the facts, 
as they had been given to him, Mr. Gibb, the general 
manager, gave some explanations, and promised to 
inquire into the matter further to see if any wron 
had been done. After that matter was disposed of, 
the representatives of the men laid before the con- 
ference their several proposals, and asked that the 
directors should give some indication as to the time 
when replies would be received to the proposals made. 
The directors then had a private consultation, when 
the chairman said that the demands were very a 
probably larger than some of the men thought. He 
expressed regret that the concessions made had been 
minimised, though they involved a very considerable 
revenue. It was suggested that the directors’ reply 
would be ready in about a fortnight. The board must 
carefully consider all the demands before they could 


reply. 


The Home Secretary has consented to receive a 
deputation of railway men on the Truck Act, and 








some other matters, at an early date, chiefly as regards 
the effects of the Truck Act upon railway men. 





The coal disputes in Scotland bid fair to end without 
a cessation of work, if we may judge by what has 
taken place in Fife and Clackmannan. At a meeting 
of the coalmasters last week the letter of the men’s 
secretary, asking for an advance of 6} per cent. on 
their present rates, was read and considered, when it 
was agreed to give the advance asked for at the end 
of the present month, so that a strike is averted. 
Probably some concession will be made in other dis- 
tricts, thereby averting the dispute and cessation of 
work which has been threatening for some time past. 
At all the collieries in the federated districts matters 
are going on quietly as usual. 








REPAIRING SUBMARINE CABLE. 


On Some Repairs to the South American Company’s Cable 
off Cape Verde in 1893 and 1895.* 
By Mr. H. Brnest, Assoc. M. Inst. C.E., Associate. 
(Continued from page 358.) 

In March, 1895, a second interruption to the South 
American cable occurred, when the Dacia was engaged on 
some repairs to the Cadiz-Tenerife section of the Spanish 
National Telegraph Company’s system, and experiencing 
very rough weather off Cape Trafalgar in attempting the 
passage of the Straits of Gibraltar to escape from a south- 
bey | gale of cyclonic violence. 

The Dacia weathered the storm with difficulty, and the 

next morning made her way through the Straits, running 
before the ao ee to Gibraltar, where news of the 
interruption to the South American cable was received. 
Later on, at Cadiz, on completion of the repairs to the 
Spanish cable, orders, with detailed instructions, were re- 
ceived from London to proceed south and effect repair. 
The ship left Cadiz on April 10, for a position in latitude 
15 deg. 1 min. 7 sec. N. and longitude 18 deg. 4 min. 7 sec. 
W., about 20 nautical miles to the south-westward of the 
scene of the former operations, touching en route at Santa 
Cruz de Tenerife to coal and provision. On April 19 the 
ship was at the position indicated, a mark buoy being put 
down and grappling commenced. 
_ In view of this second interruption occurring after an 
interval only of two years from the first repair, it was 
decided to make a long detour, and while carrying out 
this operation to utilise temporarily a cable laid along 
the African coast between St. Louis and Cape Verde 
Point. (See chart on next page.) 

The first drag was made to the westward in depth of 
1250 to 1300 fathoms, green mud. <A heavy intermittent 
swell, with moderate breeze, and current setting to the 
northward; strain indicated on dynamometer hey ins dhe 
as high as 6 tons; grappling rope being severely knocked 
and rolled against the bow ; ship rolling heavily. Condi- 
tions not being favourable for securing cable if it were 
hooked, the grapnel was hove up, and work suspended for 
the time being. It was observed that the sea was of a 
dirty green colour—an unusual appearance in deep water. 
After dark it became highly phosphorescent, with a 
strong pungent odour, the more so the nearer to the sea 
surface, the crew of a ship’s boat alongside being severely 
affected by it. 

Grappling was resumed on the 20th, and continued 
until the morning of the 21st, without result. On the 
22nd there was a strong breeze, rendering grappling out of 
the question. 

The next drag was successful in hooking the cable, which 
was at the ship’s bows at an early hour on the 23rd; the 
northern, St. Louis end, being buoyed, and the Fernando 
end, after testing, being at once spliced up with the sec- 
tion of new cable in tank for paying out towards Cape 
Verde, off which place it was the intention to break into 
the coast line of cable from St. Louis to Cape Verde, and 
join Fernando thereto, thus restoring communication at 
the earliest possible moment. This operation was of a 
delicate nature, inasmuch as the cable from Fernando had 
to be buoyed, the coast cable above referred to ppled 
up, cut, and the northern (St. — of this cable 
joined on tothe Fernandoend, which had to be raised and 
the bight lowered after making the splice. 

The work of paying out cable from the recovered end 
was successful y performed at a speed of from 5 to 
6 knots. A dense haze over the land in the early 
mornin re a expectations in a looked-for guide 
—the Ca; erde light. The morning observations were 
not reliable either, and the cable distance had to be taken 
for determining the distancerun. The Fernando end was 
buoyed in 200 fathoms when 47.28 nautical miles had been 
payed out, and ship, by dead reckoning, should have been 
within a mile of the line of the St. Louis-Yof coast cable, 
to which connection had to be made. However, noon 
observations—latitude 15 deg. N., longitude 17 deg. 
30 min. 7 sec. W.—placed the ship 2 miles to the west- 
ward of this line. Grappling for the coast cable was 
started in the afternoon and continued until the evening 
of the 24th, when, having made six drags and broken up 
some a arm the cable was hooked, only to lose it 
while heaving it y» Soon afterwards it was hooked 
again, and raised ; the bight being cut, the loose south 
end buoyed, and the St. Louis Bg doen icked up for 4 
miles, when the ship was headed towards buoy on Fer- 
nando end, paying out cable. At 8 a.m. the Fernando 
end was on board. Joint and splice were made, and 
the bight of the cable lowe to the bottom by 
a buoy rope, and the end buoyed so as to facilitate 
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the raising of the bight again. By the use of 
this portion of the coast cable the circuit between 
Pernambuco and St. Louis was now continuous, and 
the Dacia was set on for Dakar to make sure of communi- 
cation being perfectly restored, and to ship stores sent 
out from home. 

On the 25th the ship arrived there, and received a satis- 
factory report from St. Louis as to the working of the 
improvised line of cable between that point and Pernam- 
buco. Not being able to ship stores, on account of Custom 
House formalities, instructions were sent through the 
Government land line to St. Louis to look out for signals 
on the broken part of the cable on the 27th, and the ship 
immediately left for the grappling ground. Position 
15 deg. 1 min. N. and 18 deg. 4 min. W. was reached by 
forenoon on the 26th, the cable on the loose piece towards 
the length being then taken up. On testing this cable, 
the distance to the break was found to be 35 knots. 
Recovery of cable was at once started, and continued until 
the 27th, when the cable parted near the dynamometer 
under a strain of 7} tons, after all means to break it out 
of the ground had been tried. About 3 knots had been 

vicked up under a strain of between 4 to 5 tons, and four 
ae time was occupied in the recovery of this short 
length. The ship was now set on fora position in 15 deg. 
50 min. N. latitude and 17 deg. 11 min. W. longitude, to 
grapple the other portion of the cable from the landing 
at St. Louis. 

On the 28th the ship was found, by morning observa- 
tions, to be 8 miles north of position required. A mark 
buoy was soon placed near the line of cable, and prepara- 
tions were made for grappling, which, however, was not 
found practicable, on account of strong north-east wind 
and a heavy swell. 

Early on the 29th the grapnel was lowered, and a 
drag made to the south and eastward. All day was occu- 
pied in grappling, but without result. Wind increasing 
and sea again becoming too heavy, grappling was out of 
the question. Several soundings now taken across the 
supposed line of cable showed that the ship had been 
grappling to the eastward of, and had not actually crossed, 
the line of cable ; the soundings now obtained not agree- 
ing with the known depths shown on the chart near this 
locality, the soundings now taken being respectively 714, 
641, 589, 552, and 492 fathoms. The position of the 641 
fathoms sounding, as afterwards determined, was 1} miles 
to the eastward of the actual line of cable, and the sound- 
ing of 492 fathoms 4 miles to the eastward of it. At the 

osition where the mark buoy was placed on the supposed 
= of cable a depth of 575 fathoms was found, and this 
proved to be 34 miles to the eastward of the actual line, 
which was equal to the error of chronometer as subse- 
quently determined. 

On May 1, there being no signs of the weather mode- 
rating, an attempt was made to steam up towards St. Louis, 
but the ship rolled to such an extent in the high beam 
sea that the idea was given up, and the ship was kept 
away for Dakar, where she arrived on the following 
day. 

On May 4 a start was again made, after having got 
fresh rates of corrections for the chronometers, the 
standard having been 13 seconds in error, or + miles— 
due, no doubt, to the violent oscillations caused by heavy 
rolling of the ship. On arriving at the scene of opera- 
tions, the weather showed signs of improvement, and 
grappling was resumed, with good hopes of success. 

On the 5th the cable was hooked, and up to the bows at 
daylight. On cutting the bight, and testing towards 
St. Louis, the cable between the ship and that point was 
found electrically perfect. The St. Louis end was then 
buoyed, and picking up on the loose piece towards the 
break proceeded with. The strain being high—from 4 to 
5 tons—it was necessary to work the gear at low speed. 

It was May 7 before the broken end was reached ; 78.5 
nautical miles having been recovered. Quite 24 hours 
were spent in getting in the last mile. Like the other 
side of the break, for a distance of 3 miles it was a tussle 
to break the cable out from the bed of mud and detritus 
that evidently covered it and held it fast; the most 
careful manceuvring being required. Patience was at last 
rewarded, and by dint of coaxing and handling the ship 
it gradually broke away—literally foot by foot ~aaadl, 
with a jumping strain of from 2 to 5 and 6 tons, it finally 
cleared itself. The end, when it was hove on board, 
showed evidence of some severe mauling: the sheathing 
was squeezed flat, and the core protruded in several 
places. 

Extract from Log, May 7, 1895, South American Repairs. 
“4.95 p.m.—Fault passed off drum. The fault shows 
that some hard substance had pressed against the bight 
of cable with a force greater than the breaking strain of 
cable, forcing the core out on the opposite side of sheath- 
ing for about 12 in. and breaking it; probably a large 
rock borne down on the cable by a mass of mud moving 
at a right angle or part of a right angle to the cable. 
Cut fault out = 3 fathoms. 

‘* 4.31 p.m.—Resumed picking up ; cable coming in much 
strained and entirely stripped of serving. 

‘4.42 p.m.— End of cable came inboard bearing 
evidence of having been caught round a rock find broken 
by heavy strain. All wires and core broken off flush. Cut 
half a fathom off cable.” 

A sounding taken immediately on the spot disclosed a 
depth of 1574 fathoms, green mud, when 1300 to 1400 
fathoms might have been expected. It may be here 
remarked that on examining the dried specimen some 
time afterwards it was found to have changed colour, and 
upon a preliminary microscopical inspection it showed a 
broken up, —e = deposit of sand, diatomacez, and 
globigerine. Now that the ground was cleared, all cable 
recovered, and a length amply sufficient spliced up for 
running out, the next thing to be done was to join and 
splice up this cable on board to the arm of the main South 


American cable buoyed off St. Louis, and pay out south 
to the position of the temporary junction between the 
cable from Fernando and the St. Louis portion of the 
St. Louis-Yof Bay coast cable. 

On Thursday, May 9, a lull in the usually fresh breeze 
and a diminution of the heavy swell permitted ship to be 
taken up to the buoy on the cable end, and in due course 
the cable was got on board. Electrical tests on this por- 
tion now disclosed a fault towards St. Louis, but not pro- 
nounced enough to localise with sufficient exactitude 
by tests from the ship only. To pick up towards 
St. Louis would have been inconvenient; so, as the 


continued to improve, it was decided to join up this 
end with cable in tank and pay out south, localising the 
fault afterwards. To this end it was proposed by the 
chief electrician, Mr. J. Rymer Jones (after laying cable 
to position), to get the bight of the other cable up and cut 
it, using the portion of the St. Louis-Yof coast cable to 
St. Louis as one side of a loop, while the portion of the St. 
Louis-Fernando cable just laid served as the other half. 
Loop tests would then be carried out on board to localise 
the fault in the St. Louis end of the South American cable, 
and Fernando would afterwards be joined through to St. 
Louisas before. The work of splicing, slipping cable from 
forward aft, and paying out towards position of buoy on the 
bight south was carried out successfully ; but as wind and 
sea had again increased during the day, it was found 
impracticable to approach the buoy, so ship was steered 


laid from the St. Louis end buoyed at 7.30 p.m. 
Early in the morning of Friday, May 10, this buoy was 


position of the fault was uncertain, and the weather | 


close past it to about one mile south, and the cable just | 


picked up, the cable raised and 2 miles of it hove in| 


| Fernando answered the call. Tests were then carried 
| out, and, cable being found perfect electrically, the joint 
| was at once started between the two portions of the St. 
| Louis-Fernando cable. The splice was finished about 
| midnight, and the bight slipped at 1 a.m. on May 15, 
| 1895, thus completing a very interesting, if arduous, piece 

of work. The length of the St. Louis-Fernando-Noronha 
| section, on the completion of this, the second, repair, 
| shows a decrease of slightly more than 10} miles. 


Nautical 
Miles. 
The length of the section after the re- 
pair of 1893 being . 1728.67 
Aker repair of 1895 1718.40 
Decrease in length ... = se 10.27 


The length of cable recovered during repair of 1895: 





Nautical 
Miles. 
On Fernando side of break 33.004 
», St. Louis ,, Ss 79.209 
Total ... gu a i wo 292-213 
Recovered cable relaid ... avi es 56.37 
New cable laid... r ES a 47.27 
Total cable laid and relaid in repair 103.64 





The electrical and mechanical conditions of the cable at 
| a whole, according to careful and repeated tests in each 
| direction, may be considered unaltered, and its mechanical 
state sound. A somewhat detailed account of the cable 















































and coiled down in main tank. Then the ship was steamed 
towards the buoy on the bight, paying out cable. On 
reaching the buoy it was picked up, the bight of cable 
raised and taken on board, cut, and testing proceeded 
with to localise the fault in the St. Louis portion, after 
five hours’ work in getting the cables clear, as they crossed 
and re-crossed at the bow, and a fresh breeze with some 
sea and swell obtaining the while. The cable was now 
joined up through the same circuit as before, after an 
interruption of telegraphic communication of under four 
hours, the bight being again lowered to the bottom with 
a wire buoy rope, and buoyed. 

The Dacia arrived at Dakar that night—1lth. On the 
following morning an electrician, with a jointer and three 
cable hands, were despatched to St. Louis by rail to cut out 
fault on beach, should it be accessible, and put in a piece 
of new cable. Meanwhile, the superintendent at St. Louis 
was instructed, through the Government telegraph line 
from Dakar, to make a first cut at 12 ft. seaward of cable 
hut, and then test; then, if fault should be still in the 
cable, to cut again further seaward at high-water mark, 
and test again to the sealed end. Results of the loop 
tests on the St. Louis portion of the main cable located 
the fault on the beach near the cable house, which was 
afterwards found to be the case. 


Instructions were now wired to St. Louis to commence 
work upon the St. Louis-Fernando cable to the sealed 
end at 10 a.m. on Tuesday, May 14. While en route for 
this position the ship was detained for the purpose of 
making good the Yof (Cape Verde) end of the coast cable, 
a portion of which was found to be badly worn. This 
portion was taken out, and the ground being cleared, ship 
was then set on for the aforesaid end of the St. Louis- 
Fernando cable proper. This end being taken up, about 
a mile of it was hove in, and the ship then headed for the 
buoy on the bight of the (pro tem.) St. Louis-Fernando 
cable, paying out cable from the bow. The buoy was 
reached and slipped just before darkness set in; the 
bight was even | taken inboard, cut, and Fernando 
called, but, owing to some misconception of orders trans- 





mitted through Pernambuco, over an hour elapsed before 





operations has been given, as many members present may 
not, perhaps, be familiar with the method of carrying out 
work of this nature on. board a cable steamer. 


(To be continued.) 





BrooktyN Navy Yarp.—A long delayed dry dock at 
the Brooklyn Navy Yard has at length been finished. 
Its cost has been 120,0007. 





TRANS-SIBERIAN Raitway.—Some 5000 miles of steel 
rails have now been laid upon this great line, and it is 
expected that by July, 1904, trains will be running 
through from St. Petersburg to Vladivostock. Before 
1901, also, Russia will have paved her way with steel rails 
across Manchuria. 





Our GoLp Imports.—The imports of gold into the 
United Kingdom in February amounted to 1,601,4171.,: 
as compared with 2,502,0867. in February, 1896, and 
3,023,853/. in February, 1895. The vinctonl gold-mining 
districts at the present time are Russia, British India, 
South Africa, Australasia, and the United States; and 
the imports from these various districts were as follows 
during February: Russia, nil; British India, 63,935/. ; 
British South Africa, 673,676/.; Australasia, 348,470/. ; 
and United States, 5924/. The aggregate imports for 
the first two months of this year were 3,713,178/., as 
compared with 6,381,557/. in the corresponding period 
of 1896, and 5,542,955/. in the corresponding period of 
1895. In these totals Russia figu for nil, British 
India for 171,915/., South Africa for 1,777,055/., Aus- 
tralasia for 645,032, and the United States for 25,203/. 
It will be seen that our largest supplies of gold are 
| derived at present from British South Africa, although 
| the greatest production is being effected in the United 
| States. The expression ‘‘ British South Africa” must 
| be taken to include the Transvaal, the returns taking 
| account merely of gold imported vid Capetown. Nearly 
the whole of the gold raised in the United States appears 





to be retained at home. 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompitED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
umber of views given in the Specification Drawings is stated 

a ‘oa case ; perl» none are mentioned, the Specification is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform _— of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


15,488. F. H. Haviland, A. Holloway, J. B. Collier, 
and W. H. Murch, Bournemouth, Hants. Electric 
Furnace. [1 Fig.) July 13,1896.—According to this invention 
the furnace or pot employed may be for instance a plumbago pot 
which contains the materials and itself is used as one of the elec- 
trodes, the other electrode being formed by a rod of carbon. The 
outside heating may be produced either by the consumption of 
solid, liquid, or gaseous fuel burnt underneath or in close proxi- 
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mity to the pot; or the heat may be produced at a distance and 
forced through flues to the chamber surrounding the pot. In the 
figure A indicates the pot, a the cover, B the furnace, C the carbon 
electrode, a! a pipe which serves to carry off any gaseous products 
of the chemical reaction, and a3 the pipe through which the ma- 
terials may flow. Instead of a furnace, B may consist of a flue or 
chamber into which heated air or gas is forced from any con- 
venient source of supply. Instead of using the pot as one elec- 
trode, two electrodes similar to C may be employed. (Accepted 
February 10, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5814. F. W. Lanchester, Alvechurch, Worcester. 
Gasand Oil Motors. (2 Figs.) March 16, 1896.—This inven- 
tion relates to improvements in the charging, exhausting, and 
governing arrangements of gas and oil motor engines, and its 
object is to provide a simpler valve arrangement than those gene- 
rally in use, so that the operation of exhausting and charging may 
be controlled from the governor. As applied to an oil motor 
working on the Otto cycle, there is arranged opening directly 
into or communicating with the cylinder a main valve A of the 
ordinary lift type, this valve being operated at the proper moment 
from a cam on the side shaft and returned to its seat by a spring 
every alternate revolution of the engine. The under portion or 
eduction side of this valve leads to ashort chamber K having two 
valve-seated openings C and D placed concentric with and opposite 
each other on either side of the chamber K. These two valve- 
seated openings lead respectively one C into the exhaust pipe E, 
and the other D by a passage to G the oil vapour and air supply. 
A double-seated lift valve B is placed between these openings C 
and D, and is made of a suitable depth so that when it closes the 
opening leading to the air and vapour supply, that leading to the 
exhaust pipe is left clear, and a suitable lift brings it against and 
closes the exhaust opening, while leaving the passage free to the 





vapour and air supply. The engine piston makes a forward or 
suction stroke, and during this time the main valve A is held open 
while the double-seated valve B is lifted so that the passage to the ex- 
haust pipe is closed while that to the vapour and air supply is open, 
a charge of vapour and air being thus drawn into the cylinder by 
way of Gand K ; on the completion of the suction stroke the main 
valve A closes, and the double-seated valve B closes on to the 
vapour and air admission opening. The piston now makes its 
return stroke, and compresses the mixture, firing it when com- 
pression is complete, and then making a forward or working 
Stroke as usual. The main valve A now opens, and a return or 
exhausting stroke is made. When the engine is working at full 
load the double-seated valve D now crosses over to close the ex- 
haust aperture, and the piston draws in a new charge of combus- 
tible mixture to be in turn compressed and ignited. Whena pre- 
arranged speed is exceeded the governor gear causes the mechanism 
to miss operating the double-seated valve B, and the motor piston 
then draws back a charge of exhaust gases from the exhaust pipe 
E and a missed impulse results. An automatic valve F may be 
arranged on the exhaust pipe so that a certain amount of ventila- 
tion takes place at each cut-out to prevent condensation of ex- 
we within the motor cylinder. (Accepted February 
VU, 1897). 








GUNS AND EXPLOSIVES. 


184. D. M. Mefford, London. Projectiles for Ord- 
nance, [3 Figs.) January 3, 1896.—In Fig. 1 the projectile has 
towards its forward end a zone or band preferably of three wheels 
or rollers A intended to run upon the lands of the gun, anda 
similar zone, preferably of three studs or projections B, at the 
back end, these studs being intended to run in the rifle grooves 
of the gun, and impart the rotation, while the wheels or rollers A 
support the weight of the forward end of the projectile. The 
wheels are carried in casings C, and are preferably set obliquely, 
as indicated, so as to properly follow a helical path as the projec- 

; Fig.2. 
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tile travels through the gun. The wheel or roller A is supported 
upon an axle A! fixed in the casing C, which is let into an appro- 
priate opening in the wall of the projectile and fixed therein by 
screwing. The wheel A is recessed on both sides, so as to provide 
ball races for two rings of balls A?, which otherwise bear upon the 
fixed axle Al and the casing C. By this arrangement the wheel 
is free to rotate at any required speed. A loose cap C! allows the 
necessary access for inserting the various parts. The gas-check 
grooves F formed in the surface of the projectile are undercut or 
hollowed, thus producing a cyclonic action in the grooves, and 
forming an efficient gascheck. (Accepted February 10, 1897). 


4690. K. Rohr, Augsburg, Germany. Apparatus 
for Preventing the oil of Guns. [7 Figs.] March 2, 
1896.—This improved apparatus comprises a mantle M surrounding 
the barrel R, and of any length and form, as, for instance, shown 
in the dotted form M1 in Fig. 1. At the front it is closed and con- 
nected solidly with the barrel at m, whilst it remains open to the 
rear. In the barrel itself are openings 0, the cross-sectional form 
of which is determined to correspond with the gas quantity 
which can escape per unit of time in order to avoid a too great 
strain on the barrel. The length of the slots may be at least equal 
to the length of thecylindrical part of the projectile, and may even 
exceed the latter, because the projectile makes a certain way be- 
fore the gas reaches the front cylindrical end of the projectile. By 
employing slots in the tube wall, there is given the possibility of 
angmenting the escape cross-section area to any multiple of the 
barrel cross-section area, and so the time for the escape of the gas 
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can be considerably reduced. The length of the barrel before the 
slots is such that when the bottom of the projectile leaves the 
mouth E, the gases have for the greater part escaped. The effect 
during the shot is the following : The gas pressure produced by 
the combustion of the powder acts simultaneously on the end of 
the projectile and the end of the gun chamber seated upon the 
carriage and gives to both velocities which stand nearly in in- 
verted proportions to the weights of the carriage and gun on the 
one hand and of the projectile on the other. After the bottom of 
the projectile has reached the openings 0, the gases begin to escape, 
and by the time the bottom of the projectile leaves the muzzle of 
the gun, the gases have nearly completely escaped. By means of 
this escaping and backward throw of the gases by the mantle there 
is produced a forward reaction pressure which slackens the velocity 
of the moving gun, and will even bring the gun to complete rest. 
(Accepted February 10, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3349. S. Wilkes, Bilston, and J. Caswell, Sedgley, 
Staffs. Tool or Appliance for Bending Me c 
Tubes. [7 Figs.] February 14, 1896.—The bending block A, 
firmly fixed as to the base Al, has at one side or edge a! the same 
curved shape (Fig. 1) which the tube B is required to have. This 
curved edge a! of the bending block A has a groove a! all along it, 
by preference of semicircular cross-section and of a shape and size 
in which the tube B will fit. Outside the grooved part a! of the 
bending block A there is a bending roller C grooved on its peri- 
phery to correspond with the cross-sectional shape of the tube B. 
This bending roller A can turn on its axis d!, which is carried by 
the forked lever E el e2, which turns on the fulcrum pin F located 
on the bending block A within the groove part al. The bending 
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block A and bending roller C are situated between the two arms el, 
e2 which form the forked part of the lever E ; and as this lever E is 
turned about its fulcrum F, the bending roller C rolls along the 
grooved edge a! of the bending block A. The bending block A 
has a curved slot G of a shape to correspond with the grooved 
edge a}, so that when the lever E e! e2 is turned about its fulerum 
pin F a second roller H in rolling along the cross slot G constrains 
the bending roller C to follow the curved part a! of the bending 
block A. In using the tool the tube B to be bent is placed in the 
groove a of the bending block and under the bending roller C, 
one end b! of the tube B being against the adjustable stop K, and 
held to the bending block A by the hooked piece L fixed thereto. 
The bending lever E el e?is then turned about its fulcrum F, 





causing the bending roller C to roll along and bend the tube B to 
the shape of the bending block A. The arms el, e? of the lever 
E are slotted longitudinally at m1, m2 to allow of rollers C and H 
moving nearer to or farther from the fulcrum F as may be re- 
quired by the curved edge al of the bending block. The curved 
plate N is fixed to the underside of the bending block A by the 
studs nl, n2 for the side e2 of the bending lever to rest upon and 
thus take the weight of the same and keep the lever and bending 
roller C true with the central plane of the bending block A. 
(Accepted February 10, 1897). 


4569. G. Platt, Wednesbury, Stafis. Draw Benches. 
{11 Figs.) February 29, 1896.—A is the draw-bench wagon, 6! are 
the four wheels of the same which run along the top of the draw 
bench, and C is the counterbalanced lever which is hooked at the 
front end c! to engage with the draw-bench chain. D1, D2 are the 
two gripping jaws which, for the purposes of this invention, are 
made in the form of two sliding blocks arranged in the cavity a' 
in the back of the wagon A. This cavity is open at the top, and 
has its sides a2, a3 inclined towards the back of the wagon. The 
sides d1 of the blocks D1, D2 are correspondingly inclined towards 
the back of the wagon, so that when the blocks are moved towards 
the back end a4 of the wagon (as indicated by the arrow in Fig. 1), 
the inclines a2, 43 will move the jaws D1, D2 towards and parallel 
with each other to grip the tube, rod, mandril, or strip between 
them. In order to make the blocks move apart and keep parallel 
with each other when the blocks or jaws are moved in the opposite 
direction so as to release the tube, &c., each of the blocks D1, D2 
is made with a groove d? parallel with the inclined side d! of the 
block. On the bottom of the cavity a1 of the draw-bench wagon 
are two parallel projecting strips a5, a6 respectively paraliel to the 
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inclined sides a?, a3 of the cavity a1, so that when the blocks D!, 
D2? are moved back as aforesaid, these strips a5, a6 fitting respec- 
tively in the grooves d? in the blocks or jaws D', D2 will cause the 
blocks or jaws to follow the inclines a2, a3 and to move apart and 
remain parallel with each other as they release the tube, &c. 
The blocks D1, D2? are operated by means of a hand lever E which 
stands 7 from the wagon and turns on a fulcrum pin f carried by 
ears or lugs a7, a8 formed on the top of the wagon above the 
blocks D!, D2, This lever E is made with two downwardly pro- 
jecting arms el, e2 which respectively engage in corresponding 
recesses d3 in each of the blocks D, so that when the upper part 
of the hand lever E is gripped and removed forward to the position 
shown, the blocks D!, D@ will be moved in the opposite direction 
and simultaneously will by the inclines a2, a3, mi a8 be caused to 
move towards each other with their gripping faces parallel with 
each other to grip the tube, &. When the hand lever E is moved 
in the opposite direction, namely towards the back of the wagon 
as indicated by the dotted lines in Fig. 2, the blocks D!, D2 will be 
moved towards the front of the wagon, and by the inclines will be 
simultaneously caused to move apart and release the tube, &c. 
(Accepted February 10, 1897). 


MINING, METALLURGY, AND METAL 
WORKING, 

5542. W. Mottram, Polesworth, Warwick. Fur- 
nace for Heating Tyres. [2 Figs.) March 12, 1896.—This 
improved furnace comprises a circular tube A, inside of which is 
— a smaller circular tube B which communicates at the 

ottom with the outer tube by the pipes C, the spaces between 
these pipes being filled up by the firebars D. Hinged ina suit- 
able manner on the top of the tube A are the doors E for covering 
up the furnace, their inner edges resting upon the supports F and 
flush with the trap-door G. The furnace is worked as follows: 
Water is put into the tube A through any convenient opening 
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fixed on the top, and passes along the pipes C into the small tube 
B, and when these pipes are full and the fire ignited the water 
contained therein prevents the tubes from getting too hot, so 
that the furnace can be worked any length of time without injury 
to the tubes. The steam from these tubes and the smoke pass 
down the flue H and thence toa chimney. The tyres to be heated 
are placed between the two pipes ond the doors closed down. 
The ends of the lifting bars are admitted through the side doors J 
and J! when lifting the tyre out of the furnace, or tongues or their 
equivalent may be used. (Accepted February 10, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


3123. J. C. Hudson, London. Water-Tube Boilers. 
(5 Figs.) February 11, 1896.—C is the upper chamber constituting 
the steam and part water space, D the central uptake or tube con- 
nected to the crown which forms the tubeplate E. 1 is the lower 
annular ring having the tubeplate J shaped to form the top and 
inner wall of ring, the bottom and outer wall being formed by the 
angle-plate K. The two — J, K are connected by the joint L 
and M. The lower tubeplate J receives the tubes O forming the 
outer wall to furnace, and also the inner tubes P and the legs of 
firehole frame and down tubes 8+. The tubeplate E of the upper 





chamber C receives the outer tubes O in two, three, or more con- 
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centric rings, and also two or more rings of inner tubes P, and the 
legs 8 of the firehole frame and the outer large down tubes 84. A 
number of the inner tubes P are curved over the furnace and 
inwards towards the centre of boiler, and, meeting together, form 
a ring the interior of which is closed by a plug T of firebrick. 
The tubes P are also set or curved, as shown in plan, crowding 
together near the firehole, tending to fill up any space left open 
by the formation of the firehole by the tubular frame (as shown 
in Fig. 1), and consisting of the legs Q entering the lower tube- 
plate J, a cross-tube Q! to which is connected the lower legs Q 
and also the legs 8S, which enter the upper tubeplate E of upper 
chamber C. A number of the remaining inner tubes P! are 
curved inwards in a similar manner to tubes P2, but to a less 








extent, and the remainder of the tubes P have only a slight set, 
and are continued down to meet the lower tubeplate J. The 
centre passage being closed by the plug T, the gases rising from 
the furnace pass outwards through the space left by curving the 
tubes P, and being deflected by the outer walls of tubes O, pass 
upwards and towards the centre of boiler and enter the uptake D. 
The outer casing is formed of two cylinders U, one inside the 
other, the intermediate space U2 being filled by a non-conducting 
material. S4 are down tubes which, with the tubular frame form- 
ing the firehole, insure a certain downflow of water. These tubes 
S4 enter the tubeplate in the ordinary way, or are connected to 
the upper chamber C and the lower ring I by flanges V. W is a 
baffle-plate round the uptake to lessen the upward current of 
water and prevent priming. (Accepted February 10, 1897). 


4284. J. Rhodes, Morley, Yorks. Surface Con- 
densers Employed in Connection with Condensing 
Steam Engines. [4 Figs.| February 26, 1896.—The figures 
illustrate an arrangement of pipes constituting a surface con- 
denser through which exhaust steam passes from the cylinder 
of a condensing steam engine. According to this invention 
troughs A are formed on the top series of pipes B, but the said 
troughs A may be formed on all 


opposite to that of the leather roller B, and having a less peripheral 
velocity than the latter delivers or feeds the cotton (which is 
thrown from the top) to the leather roller B. The function of the 
blade a of the shaft A is not only to feed or deliver the cotton to 
the leather roller, but also to remove the seed from the bite of the 
leather roller and doctor knife and to cause it to fall through the 

rid D, whence it drops into a receptacle placed below. The grid 
D may be adjustable in its relation to the revolving shaft A by 
(Accepted February 10, 1897). 


VEHICLES. 


3718. H. J. Lawson, London. Motor Vehicles or 
Traction Motors. (2 Figs.) February 18, 1896.—The inven- 
tion comprises the application of cranks, pedals, &c., to enable 
the driver to operate, by hand, or foot, or both, one or more of 
the road wheels of a motor car in either direction, or to operate 
the motor itself for starting purposes either independently of the 
other gear or in connection with it. This gearing may also be 
employed for assisting the vehicle when overloaded. The power 
imparted by the driver may be connected with the wheels or other 
parts to be driven by chain or other gearing or connections, and 
would preferably be geared down considerably, as the driver is not 
intended to have power to drive the vehicle at any speed, but 
merely to move it for the required purposes. The als A are 
arranged to be put in or out of gear and operated by the driver 
seated on the box B of the vehicle. The pedals A, together with 
a small pinion wheel Al, which is operated by them, are carried 


any convenient means. 





in bearings at the ends of the arms C of a U-shaped frame, which 
is pivoted beneath the seat Bin such a manner that the frame C 
may be swung forward or back by the movement of a handle C!. 
A toothed wheel D, together with a chain wheel D!, are carried 
by a short spindle in bearings in the footboard E, the toothed 
wheel D being so arranged that on swinging the frame C forwards 
the pinion Al may be caused to engage with the toothed wheel D. 
The handle C! is provided with a spring catch to engage with a 
toothed rack F, in order to maintain the engagement of these 
wheels. A chain G passing over the chain wheel D! and over 
another chain wheel H on the motor shaft affords a connection by 
means of which the motor, and consequently the vehicle, the 


the pipes if required. A ribC | driving wheels of which are connected with the motor shaft by 


is also formed underneath each pipe so that when cold water another chain J, may be moved by operation of the pedals on the 
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falls through perforations D in pipe E, the troughs A fill with 
water which on overflowing falls from the surface of the upper 
series of pipes and drops off the rib or flange C on to the pipe or 
pipes underneath. Consequently the cold water impinges against 
the whole of the outer surface of each pipe, whereby the exhaust 
steam passing through the pipes A is fully condensed, and the 
water produced thereby is comparatively cold before being re-used 
by the steam engine, so that a larger vacuum is created. (Ac- 
cepted February 10, 1897). 


TEXTILE MACHINERY. 

27,083. K. K. Mehta and D. P. Mehta, Bombay, 
Cotton Gins. [7 Figs.] November 28, 1896.—This invention 
relates to improvements in or applicable to cotton gins, parti- 
cularly those known as Macarthy cotton gins. It consists in the 
construction and arrangement of parts for feeding and delivering 
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the cotton to the bite or grip of the leather roller and of the 
doctor knife so as to dispense with the elaborate mechanism at 
ved. Bis the leather roller and C the doctor knife, 


resent emplo} the d 
= in the — eal now in use. The shaft A, which is formed or 


provided with blades or operating edges @ extending spirally 
or inclined to the axis throughout its length, rotates in adjustable 
bearings fixed to the frame E of the machine in a direction 





and Steam Generators working with 0: 
tion and other Purposes. 
The generator as shown in Fig. 1 = a closed metal tank 20 
for holding the water to be convert 

ona casing 21 lined with firebrick. 
anannular chamber 22 made of two metal tubes of different dia- 
meters welded together at end so as to constitute a strong closed 
main vessel 22 for generating and superheating the steam. One 
end of vessel 22 is fitted with metal chimney 26, the other end 
being supported by a bridge 27 in casing, the top being covered 
over by casing so that the flame shall pass along its bottom and 
then through its inside on way to the chimney. 
side of ch 
of pipes 23 arranged on a level plane inside the combustion cham- 


box. A ratchet and pawl, clutch, or disconnecting gear may be 
used if desired. (Accepted February 3, 1897). 


1102. G. Rose, Glasgow. Steam Carriages, Motors» 
for Trac- 
(9 Figs.) January 16, 1896.— 


into steam. It is mounted 
Into the casing 21 is fitted 


To the under- 


ber 22 is c ted the two upturned ends of a series 




































































ber of casing 21 and connected at middle by a joint to the feed 
water inlet pipe 24 which is led through the casing 21 and pro- 
vided outside with stopcock 25 and then connected to the bottom 
of tank 20. Fitted to top of generator 22 is the steam main out- 
let pipe 28, and connected thereto is a branch steam pipe 29 also 
connected to the oil spraying nozzle 30. This nozzle is formed 
with two air inlet holes 31, one on each side of the steam outlet 
orifice 32, s0 as to admit air to destroy a partial vacuum which 
might otherwise interfere with the steady flow of the oil. Fig. 2 
illustrates this invention applied for driving a road vehicle which 
is mounted on two back driving wheels and front steering wheels. 
A water tank d is fitted on the carriage frame under the seats d!, 
the steam generator casing e being bolted to the underside of 
the vehicle. The generator is constructed and worked by sprayed 
oil from a nozzle j' in the same way as before described and 


shown. A steam engine or engines is mounted alongside the casing 
e, a cylinder g on both sides thereof driving the shaft ¢ which 
is geared to revolve the driving wheels in the usual way. The 
exhaust steam is led by the pipe j to a tube coil / fitted in the tank 
d through which the exhaust steam flows and is condensed. The 
condensed steam is allowed to trickle into a small tank m placed 
under the driver’s seat, and is drawn therefrom through the pipe n 
by a force pump 0 and forced into the water tank d by pipe n'?. 
By thus dealing with the exhaust steam noise therefrom is 
avoided. The two tanks d are connected together at the bottom 
by a pipe p and at the top by a pipe g respectively to allow the 
water and air to flow from each to each. A hand pump may be 
fitted into either tank to create pressure. The combustion pro- 
ducts are led off by an outlet on the bottom of the casing into a 
branch flue w into which is fitted a coiled pipe r through which 
the water is led to the bottom of the steam generator in the 
casing e. Oil is supplied from a tank under the driver’s seat by a 
pipe to the spraying nozzle f, the steam being led thereto from 
the generator by the pipe v. (Accepted January 20, 1897). 


2569. E. J. Clubbe and A. W. Southey, London. 
Combined Multiple §; and ance Gear for 
Motor Carriages. [1 /’ig.] February 4, 1896.—The first 
motion shaft A of the multiple speed gear is geared by two 
pinions B, C of different diameters keyed upon it, with two gear 
wheels D, E of correspondingly different diameters mounted loose 
on a second motion shaft F, and capable of being put either the 
one or the other into driving connection with the said shaft by a 
combined friction and dog clutch. Upon the shaft F are loosely 
mounted two other pinions G, H of different diameters, which are 
also capable of being put into driving connection with the said 
shaft by a similar clutch, and are in gear with spur rings I, J of 
correspondingly different diameters in one with each other, and 
forming the external member of a balance gear of the equational 
box. This external member I, J of the balance gear rotates about 
the common axis of the two members K, K! of the driving shafts 
of the vehicle, and upon radial axes carried by such external mem- 
ber are loosely mounted the pair of bevel pinions L, L! which are in 














gear with a pair of bevel pinions M, M! keyed on the two members 
K, K! of the divided driving wheel axle. By suitably adjusting 
the clutches on the second motion shaft F, the following four 
combinations of trains of gearing may be obtained with differences 
of speed corresponding to the differences of ratio, viz., wheels 
B, D,G,J; C, E, H,I; B,D,H, I; C, E, G,J. Between the 
friction rings of the two wheels D, E sufficient clearance is left in 
order that the member X shall be free from both when in its mid- 
position, so as to provide for the motor running free, if required. 
he direction of running may be reversed by means of a revers- 
ing device, consisting of a third pinion R gearing through a 
pinion § on an intermediate shaft T with a third spurwheel U 
loose on the second motion shaft F, and capable of being put into 
driving connection therewith by a clutch X2 M2 ps to the 
one first described, except that in this case there is ae | one 
wheel to be geared with the shaft. It is essential that this clutch 
be not “eee in gear except when the clutch X is out of gear with 


both wheels D, E. (Accepted February 3, 1897.) 
MISCELLANEOUS. 
2403. D. Hall and J. H. Kay, Ashton-under-Lyne, 
Lancaster. Means for Humidifying Air. [2 Figs.| 


February 3, 1896.—A trough @ (or a series of such water troughs) 
is arranged at a suitable height in a spinning-room or other 
_ where moist air is required, and the water in each trough is 

eated by a steam pipe b or pipes or otherwise, but according to 
this invention the trough @ (or troughs) is provided with an air 
space or jacket a! at sides and bottom. At intervals along the 
trough a@ are formed air outlets c, preferably in the form of 
inverted cones as shown, communicating with the air jacket a! 
and admitting air therefrom into the room. These conical out- 
lets c may pass through the water in the trough a, their broad 

















open ends being above the water level as shown, Above the open 
ends of these air outlets c is fixed a deflecting plate c! to spread 
the air and cause it to mix with the steam or vapour arising from 
the heated water in the trough a. The air passing along the out- 
side of the trough @ in the jacket a! is or may be supplied by a 
fan (not shown) to the inlet a*. This air will prevent too great 
radiation of heat from the trough, and consequent overheating of 
the atmosphere in the room in which the trough is fixed. The 
air thus issuing into the room will be warm, and will not cause the 
steam from the —- to condense, but will ventilate the room, 
and keep it fresh and sufficiently cool without draught. Further- 
more the air in the room or space will be kept equally moistened 
at every part. (Accepted February 10, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented.in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 
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THE STEVENS INSTITUTE OF 
TECHNOLOGY. 


By Doctor CoLEMAN SELLERS. 


On the 18th of last month, and for several days 
after, there were held various functions in cele- 
bration of the twenty-fifth anniversary of the 
Stevens Institute of Technology, which was endowed 
by Mr. Edwin A. Stevens, of Hoboken, N.J., and 
of which notices have appeared at various times in 
ENGINEERING, notably an illustrated article in the 
issue of June 7, 1889, and a further notice in the 
issue of July 15, 1892. 

The opening act in the celebration referred to 
was a banquet of 300 covers in the large hall of the 
Hotel Waldorf, N.Y. City, which a few days before 
had been the scene of the much-discussed Bradley- 
Martin ball. There were various features which 
made this banquet worthy of note in relation to 
the science and profession of engineering. 

In the first place, among the speakers who 
answered to various appropriate toasts, were such 
men as the Hon. Abram S. Hewitt, whose name as 
anironworker, a statesman, and a philanthropist has 
been a household word in New York for the last 
half-century ; Andrew Carnegie, whose fame as an 
ironmasterand a donorof libraries, has been for many 
years international ; Commodore Melville, chief en- 
gineer of the United States Navy and the creator of 
the White Squadron ; Mr. J. E. Watkins, curator of 
the National Museum of Washington ; and Bishop 
Henry C. Potter, most genial of ecclesiastics and 
happiest of extemporary orators. What was more, 
however, each of these speakers had to tell matters 
of their own knowledge, and personal experience, 
relating to the early development of engineering in 
America in the steamboat, the railway, and the 
armourclad warship, in all of which the founder of 
the Institute, Edwin A. Stevens, his father, John 
Stevens, and his brother, Robert L. Stevens, had 
a large share. 

In his opening remarks, Mr. Hewitt said in 
substance, ‘*I suppose that I am the only man in 
the country who has seen all the members of the 
Stevens family, from him who was its head in re- 
volutionary times, down to his great-grandchildren 
of the present day.” 

‘* When but five years old, while standing with 
my father at the foot of Jay-street, I saw a steam- 
boat going up the Hudson River. I asked whose 
it was, and my father took me across the river to 
Hoboken and introduced me to Colonel John 
Stevens, then 83 years old, but in possession of all 
his faculties, and taking great interest in all that 
was going on.” 

‘*At a later period Mr. Stevens built a steam 
engine which he placed in a boat that it propelled be- 
tween Belleville and New York. I travelled on this 
ferry, and John Stevens was on the boat.” Mr. 
Hewitt then proceeded to give many interesting 
and some amusing reminiscences of his intercourse 
with the other members of this remarkable family. 
In alluding to Robert L. Stevens he said : 

‘‘That man was the greatest mechanical en- 
gineer, the greatest naval engineer, and the greatest 
railroad engineer which the nineteenth century has 
produced.” 

In conclusion, Mr. Hewitt said: ‘‘I have known 
the Stevens family for 60 years, and how they tried 
to throw sunshine into the lives of every one around 
them. There never was a strike in any of the in- 
dustries controlled by them. The heads of the 
family knew personally every one of their workmen, 
and could call every one by his first name.” 

The remarks of Mr. Carnegie naturally were in 
relation to matters of the present time, and the 
handling of great engineering works. His first 
point was to direct attention to the importance in 
such establishments as he controls, of the energy 
and adaptability of youth, combined with the 
educational training which puts at the command of 
the young engineer the methods of rapid and reli- 
able calculation which are the fruit of centuries of 
study and accumulation of experience. 

_Recently showing some distinguished visitors over 
his works near Pittsburgh, and introducing them 
to the managers and superintendents, one of the 
visitors asked him, ‘‘ Where are the head men of 
your establishment, you have been introducing us 
only to the boys?’ Mr. Carnegie also said, 
‘* When I visit a large and well-conducted establish- 
ment, I usually find one or more Stevens’ men 
among the ‘ boys’ who are running things.” 

Commodore Melville alluded to the pioneer work 








done by the Stevens,* father and sons, in intro- 
ducing steam and armour in warships, and told of 
their struggles with the obstructive and too con- 
servative tendencies of the officers of the Navy, a 
conservatism which has done infinite harm in the 
past, which prevented the Stevens Battery from 
being in Hampton Roads to meet and destroy the 
Merrimac before she had a chance of attacking the 
Congress and Cumberland, and was in danger of 
doing equal harm in the future if not overcome in 
time. The triumph of the engineer over prejudice 
and tradition has been comparatively rapid, but 
official recognition has not yet been given to the 
engineer and his work. The attempt to deprive 
him of a just share of the rewards of his service, 
has impaired the efficiency of the organisation, and 
has caused internal strife, which is to-day our great 
naval weakness, and whose continuance invites 
disaster in time of battle. 

Mr. Watkins, announcing certain facts as the 
result of a thorough investigation of records and 
of authenticated structures, stated that John 
Stevens in 1792 took out a patent for propelling 
boats by steam, and in 1804 built for the first time 
a boat propelled by a screw driven by a steam 
engine, the screw being the regular four-bladed 
screw of to-day. 

In 1808 Robert L. Stevens, for the first time in 
the world, navigated the ocean in a steam vessel— 
the Phoenix—which he himself designed and built, 
and in which he sailed from the Hudson around 
the entire coast line of New Jersey into Delaware. 
During this voyage a severe storm was encountered 
which blew out to sea several sailing vessels in the 
vicinity, but the new steamer successfully made 
way against the gale, and gained a safe harbour. 

From that time R. L. Stevens continued to 
build and operate steamboats, with constant im- 
provements in design and construction, first, in 
the Delaware, and as soon as Fulton’s monopoly 
expired, in the Hudson, and in the words of Mr. 
Watkins, ‘‘the design of every steamship which 
sails from this superb harbour, and of the floating 
palaces which traverse our inland rivers and 
sounds, carries in it features devised and put into 
operation by this remarkable engineer, whose 
works have been supplemented rather than -dis- 
placed by the immense progress of marine engi- 
neering during the last 40 years.” 

Attention was then called by Mr. Watkins to the 
achievements of this family in the development of 
the railway. After writing and memorialising in 
favour of steam railways as early as 1795 and on- 
wards, John Stevens secured the first railroad 
charter granted in this country in 1815 for a road 
from Trenton to New Brunswick. In 1830 this 
road—the Camden and Amboy—was built by his 
sons Robert L. and Edwin, who managed it as its 
chief officers for over 35 years. In connection 
with it Robert L. Stevens introduced numerous im- 
provements universally employed at the present 
day on this side of the Atlantic, such as the T-rail 
(designed and rolled under his own personal super- 
vision in the first instance), the long passenger car, 
the ‘‘ bogie”’ truck, and the vestibule car. 

In concluding his remarks, Mr. Watkins said : 
‘*T know of no other instance in which so great 
material benefits have been bequeathed to the 
human race by the exertions of a father and his 
sons.” 

The remarks of Bishop Potter were chiefly of a 
humorous description, and while happy and de- 
lightful as usual, could hardly be considered as 
sufficiently in the strict line of engineering science 
and practice to command space in these columns. 

At the conclusion of the banquet, the chairman, 
S. Bayard Dod, President of the Board of Trustees, 
in introducing Dr. Henry Morton, President of the 
Faculty, read a letter recently received from him, 
and inclosing securities of a present market value 
of 10,000 dols., but likely, in the opinion of finan- 
ciers, to appreciate largely in the near future. 
These securities were to be held by the trustees, 
according to President Morton’s wish, until their 
increased value, with such funds as might be other- 
wise contributed for the same purpose, should 
suffice for the erection of an additional building 
much desired for the extension of the Institute’s 
work. 

Mr. Dod also said: ‘‘ Allow me to say, in con- 
nection with the subject of this letter, first, that 
as most of you know, this is not the beginning, as I 
hope it will not be the end, of Professor Morton’s 





* See page 417 in this issue. 


liberal contributions towards the needs of the In- 
stitute, and second, that his good example in the 
past has been followed by every member of the 
faculty, each of whom has, according to his 
means, contributed to the fund which is in course 
of collection for the erection of the new building 
referred to by President Morton in his letter, in 
addition to many contributions towards the special 
needs of their several departments. In doing 
honour to our faculty, therefore, we are honouring 
men who have proved themselves worthy fol- 
lowers of our founder, not only in the devotion of 
their lives and intellectual powers in forwardin 
the cause of engineering science in its naaiiiont 
applications, but have also followed his example in 
_— of their means towards the same good 
work,” 

In this connection I may mention that since the 
celebration, Mrs. E. A. Stevens, the widow of the 
founder, and one of the trustees under his will, 
has presented to the Institute certain adjacent lots 
and houses of a present value of about 30,000 dols., 
and of a future value, judging from their peculiarly 
favourable situation, which it is hard to estimate. 

As a somewhat novel feature of this entertain- 
ment there was presented to each guest from Presi- 
sident Morton, a pamphlet of 22 pages, a triumph 
of typography and illustration, containing three 
pages of poetry, the remainder being biographical 
notes and illustrations. The poetry consisted of 
lines on the motto of the Stevens family, ‘‘ Per 
Aspera ad Astra.” 

n the day following this banquet, there was an 
exhibition of the work of graduates, of a very re- 
markable character, at the Stevens Institute build- 
ings in Hoboken. No less than 98 exhibitors were 
represented by exhibits ranging from a 20 horse- 
power gas engine and dynamo running 200 incan- 
descent lamps, to an improved form of planimeter ; 
all being samples of devices invented or improved 
by their exhibitors, and manufactured in large quan- 
tities for the market. 

For example, the gas engines of L. H. Nash 
(Class of 1877) are being built by the hundred, of 
all sizes up to those of 200 horse-power, and W. H. 
Bristoll is turning out his recording gauges for 
pressure, temperature, and electricity at the rate 
of a hundred a week. Of course some exhibits 
consisted of drawings of large works, such as 
bridges, buildings, gas works, and the like, which 
could not be represented by samples. 

The display was a genuine surprise even to those 
best acquainted with the subject, especially when 
it was considered how many of the 600 graduates 
who have gone out of the Institute are engaged in 
work like that of a superintendent of motive power 
or the manager of a long-established works, which 
do not admit of exhibition, and how many are too 
far off to be within reach. 

The exhibition, as it stood, was a most impres- 
sive object-lesson as to the far-reaching effect of 
the training of this engineering school upon the 
profession and practice of mechanical engineering 
during the last 20 years. 

To touch upon individual examples would be im- 
possible at this time, and I will only say that the 
whole occasion does the highest credit to the far- 
sighted liberality of the founder, Edwin A. Stevens, 
and the organising genius and versatile ability of 
President Morton, who, with the aid of a faculty 
composed of men of exceptional ability, has created 
this organised structure and guided it for its first 
quarter-century of existence. 





GREAT Eastern Rattway.-—As an illustration of the 
growth of the suburban traffic of the Great Eastern, we 
may state that the company pro to improve and 
enlarge its station at Ilford, on a to build a suburban 
carriage dépdot at that place. The estimated cost of the 
works contemplated is 15,0007. There are now three, and 
at some points four, lines of rails on the main line between 
Liverpool-street and Ilford, the line having been widened 
at great cost for that distance. This widening immensely 
facilitates the working of the heavy traffic up and down 
every morning and evening. ie also proceeding 
ata great rate at Stratford, Ilford, Manor Park, Rom- 
ford, &c.; and it has become absolutely necessary accord- 
ingly to provide additional facilities at Ilford. The 
15,0007. will be well expended, that is, there will be no 
difficulty in es g return upon the outlay. 
It is satisfactory to observe that the Great Eastern has 
come to terms with the Midland and the Great Northern 
with regard to the foolish competition threatened for 
traffic at Lowestoft, and also between Lowestoft and 
Great Yarmouth. By the terms of pacification the 
Midland and the Great Northern will obtain erger.| 





powers over the Great Eastern to Lowestoft, and it wi 
not be necessary to make two entirely new lines. 
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MODERN THEATRE STAGES. 
No. XXVIII. 
By Epwiy O. Sacus, Architect. 
SaFETY FROM Fire; Fire-Resisting Curtains.— 
(continued). 

In visiting the many theatres which are nowadays 
equipped with fire-resisting curtains, I have every- 
where been struck by the ‘almost ridiculous variety 
in the forms of construction adopted. There are but 


few firms of engineers who have constructed more 





Fic. 305. 












































REsuLtTs OF Frre aT QuUEEN’s THEATRE, MANCHESTER. 


typical curtain. The selection of my diagrams has 
had to be primarily governed by the desire to show 
the various requirements which have had to be ful- 
filled in different localities. I shall further only be 
giving a few particulars of the various examples 
presented without being able to refer to bond-fide 
tests. It would have been invaluable if I could 
have definitely shown how certain constructions 
have withstood fires. Owing to my not having 
come across many instances where curtains have re- 
mained in position after a fire, I am only able to 





curtain of wire gauze, a curtain of corrugated iron, 
and an asbestos woven curtain. His grouping, it 
will be seen, was according to the materials used. 
Another way of grouping the curtains would be to 
make two distinct sections, comprising ‘ drop- 
curtains” and ‘‘shutters,” the former being raised 
from below or lowered from above, and the latter 
sliding either bodily in front of the opening, in one 
piece, or in two or more pieces from both sides. 
There are also combinations, such as two shutters 
coming from the sides and a curtain from the 
top, the three pieces meeting or ‘‘ locking” to- 
gether. Yet another way of dividing the classes 
of curtains would be in accordance with the gear- 
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Figs. 306 ro 309. 


than one curtain of any particular description, and 
these few appear to be very frequently changing 
their designs. I cannot, in fact, at the moment, think 
of two stages on the Continent where I have seen 
the same form of curtain, the same system and gear- 
ing repeated by the same firm. It appears that 
nowhere has a speciality been made of curtain con- 
struction, and the contract for this appliance seems 
either to go to the general contractor for ironwork 
employed during the erection of a theatre, or to some 
specialist in fire-resisting materials. In isolated 
instances, where there are modern stage appliances, 
the same engineering firm that constructs the stage 
also occasionally supplies the curtain. This, I be- 
lieve, has been the case with practically all the 
hy draulic stages referred to in the preceding articles. 
Hence, in arranging my examples, I am ata loss to 
define any particular maker as the author of a 


AsBEsTos CURTAINS. 





Fic. 314. 


present one solitary photograph (taken after the fire 
at the Queen’s Theatre, Manchester, of August 17, 
1890) showing the effects of a theatre fire. 
Here an asbestos curtain did excellent service, 
and, in referring to the illustration (Fig. 305) 
I should add that the lower part of the cur- 
tain was cut away immediately after the fire 
had been extinguished with a view of allowing 
workmen to pass from the stage to the auditorium. 
and this is the reason that the photograph shows 
some of the slabs broken away. I should also add 
that at the Manchester fire it wasa case of the audi- 
torium catching alight, and the effects of the stage 
being saved. A fire in an auditorium is not so 
fierce as on a stage, and the necessary flue (i.e., 
here the well for the chandelier) was forthcoming. 
Mr. Gerhard, it will be remembered, divided 
the proscenium curtain into three classes, 1.0.5 & 
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ing that is used for moving them, for we have 
so-called ‘‘ manual curtains,” ‘‘ hydraulic curtains,” 
‘*electric curtains,” &. As a matter of fact, 
classification is exceedingly difficult, on account of 
the great variety in design, and the great difference 
in requirements. I shall prefer not to attempt to 
any classification of the curtains, but simply to name 
the various examples. 

Speaking, in the first instance, of the asbestos cur- 
tain, which did such good service at the Queen’s 
Theatre in Manchester, I would refer to Figs. 306, 
307, 308, and 309, which describe similar curtains, 
the makers of which are the United Asbestos 
Company, Limited. We find the curtain to be a 
simple ‘‘ drop-curtain,” i.e., a slab hung by counter- 
weights hung over pulleys, and raised by a small 
winch. The slab hangs from the two principal 
pulleys from iron chains, and is carefully balanced, 
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not sufficient height to allow for the slab rising. 
When on the Continent I have frequently come 
across regulations where the ordinary ‘‘drop scene” 
or curtain to the proscenium opening has to be of 
asbestos cloth, and I am very much in favour of 
this material being provided for this purpose, as 
there is no doubt that a “ fire-resisting” curtain 
would much more easily withstand the strain of a con- 
flagration if first protected by ordinary ‘“‘ slow com- 
bustion” curtains. The same material is used for 
the so-called ‘‘ harlequin,” and often also for the 
first set of ‘‘ wings.” Yet another curtain fre- 
quently provided by the same firm is an iron fire- 
proof curtain, with hydraulic lifting gear. Of course 
this iron curtain could just as well be balanced by 
counterweights, and worked by manual labour, but 
where hydraulic power is available, there is no 
reason why it should not be used if the immediate 
lowering of the slab in case of an emergency is not 
dependent on any complicated contrivance. Their 
catalogue shows how this curtain simply consists of 
a light framework well braced in numerous sections, 
and covered in with sheet-iron plates fixed on either 
side. Where hydraulic power is used there is 
nothing of particular interest in its application, but 
we should add that it is essential where water 
power is employed to fit the curtain in the most 
substantial and exact manner, a point that is, 
perhaps, not quite as important for the gearing of 
light asbestos curtains. 

Of other iron curtains advocated in this country, 
I wish particularly to call attention to a thoroughly 
well-constructed appliance known as ‘‘ Max Clark’s 
patent curtain.” The makers are Messrs. Clark, 
Bunnett, and Co., of London and New York. A 
notable example of its application was at the 
Lyric Theatre (see Fig. 310), where the same 
firm installed various hydraulic appliances for a set 
of ‘‘ bridges.” The curtain at that theatre mea- 
sures 31 ft. 11 in. in width, to cover an opening of 
29 ft. 11 in., and has a height of 28 ft. The arch of 
the proscenium opening is shown in the diagram, 
but the upper part is closed by brickwork, and the 
lower part of the arch has a fixed curtain 4 ft. in 
height. The actual proscenium opening has a 
height of 27 ft., so that the movable curtain over- 
laps the opening by a foot all round. This curtain 
(as will be seen from the diagram) is worked by 
hydraulic power, and the rams do not appear to 
be in any way assisted by counterweights. The 
rams take a 10 in. by 5 in. rolled iron joist, from 
which the curtain practically hangs, the curtain 
itself being a wrought iron framework, braced in 
two principal sections, and cut up into a number of 
minor sections, with light iron sheets used to form 
the covering. The mechanism is worked by one 
lever, which controls both the rams. I certainly 
consider Mr. Max Clark’s design to be a most 
suitable one for this country, wherever hydraulic 
power is available, and I ascribe the success of his 
appliance mainly to the fact that this gentleman 
has had a considerable experience of theatre require- 
ments as an architect and surveyor, and has not 
treated the matter simply as an engineer’s theme, 
without knowing the necessities of the case in 
every detail. As I have before said, hydraulic 
curtains must be particularly well mounted, and 
the whole of the construction should be of the 
best materials. 

Figs. 311, 312, and 313, on page 393, illustrate a 
very efticient example from the design of an engi- 
neer, Carl Pfaff, of Vienna. This engineer has de- 
signed and constructed several curtains of a more 
elementary pattern, and the example presented is 
considered to be his latest type. We find that 
hydraulic power is used for raising and lowering 
the curtain, and that the system of sprinklers 
is also introduced. Nevertheless counterweights 
assist the raising of the curtain. It is scarcely 
necessary to explain the curtain in detail, except 
perhaps to point out hcw Carl Pfaff particularly 
uses curved sheet iron in long horizontal strips, 
the curves bulging towards the stage. All the 
stage appliances of this engineer are certainly 
amongst the most ingenious ones to be found, and 
he has had the benefit of experience gained from 
the great calamity at the ‘‘ Ring” Theatre, and 
the many experiments that were afterwards made 
at Vienna. Whilst, however, I admire Herr 
Pfaff’s ingenuity, personally I prefer the simpler 
forms of curtains. Complicated, and hence un- 
reliable, mechanism or complicated forms of con- 
struction should be avoided where human life is at 
stake. The type of Herr Pfaff’s curtain, which is 
illustrated, however, particularly lends itself to 





the study of those who are seriously interested in 
the subject, for it is the outcome of the embodi- 
ment of the theories which have been framed after 
the various experiments made at Vienna, to which 
I have already alluded. 

At the Municipal Theatre of Halle, of which I 
had an opportunity of presenting numerous dia- 
grams when referring to the ‘‘ Asphaleia” system, 
we find that a corrugated iron curtain, illustrated 
in Fig. 314, on page 392, has been introduced. 
Here, again, the diagram practically explains 
itself, and shows how the curtain is framed and 
braced, and further slung from the six points, the 
cables running over the pulleys and on to counter- 
weights, whilst the hydraulic ram and guide work- 
ing from gridiron level regulates the ascent and 
descent by a lever on the stage floor level. The 
principal dimensions of the curtain will be seen on 
the illustration, only I would here again point out 
that in most theatres a fixed iron curtain covers 
the upper section of the opening. Here also I 
would take the opportunity of calling attention to 
the iron curtains which were shown on the double 
plate presented with Article IX. in the issue of 
ENGINEERING of November 13, 1896, as this was a 
similar case of large corrugated iron curtains being 
provided on the ‘‘ Asphaleia” stage. Referring 
to other illustrations in which the curtains have 
already been shown, I would particularly draw 
attention to a cross-section of the Vienna ‘‘ Hofburg”’ 
Theatre presented with Article XX. in the issue 
of November 27, 1896, page 663, which shows the 
class of appliances frequently introduced at this 
city. Both at the ‘‘Hofburg” Theatre and the 
Buda-Pesth Opera House, to which two examples 
I now refer, we also have rare instances of second 
curtains being provided for the division of the 
principal stage from the back stage, with the view 
of diminishing the risk of a spread of fire and con- 
fining the conflagration to the ‘‘back of the house.” 
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The Manufacture of Explosives: A Theoretical and Prac- 
tical Treatise on the History, the Physical and Chemical 
Properties, and the Manufacture of Ezplosives. y 
OscarR GUTTMANN, A.M. Inst. C.E., FT. Two Vols. 
147 een London: Whittaker and Co. [Price 
42s. 

In no subject of manufacture has there been a 
greater activity, during the past few years, than 
in explosives. Blasting agents, some little time 
ago, were brought out in such rapid succession 
that it was difficult even to remember their names, 
all of which, to add to the confusion, ended in 
‘‘ite.” There was usually a great appearance of 
secrecy as to their composition, but none at all 
as to their qualities. Each was more powerful, 
more economical in use, and, above all, safer than 
any that had preceded it. In explosives for use 
with firearms a like excitement has prevailed, 
and the air has been filled with rumours of the 
advances that were being made in secret by foreign 
military authorities. The manufacture of high 
explosives had, in fact, got in advance of the 
literature of the subject, and even well-informed 
persons, not actually connected with the industry, 
were in considerable ignorance on the matter, and 
hence were ready to give undue credence to the claims 
of inventors and to the prophecies of panic-mongers. 
This condition of affairs should now come to an end, 
for in the work before us is given such an exposi- 
tion of the manufacture of explosives as to enable 
any one to gain a fair grasp of the subject, and to 
understand what, in the present condition of science, 
are the laws on which such manufacture must 
proceed. 

Mr. Guttmann holds such an undisputed position 
in the industry of which he writes that anything from 
his pen would command attention at any time. 
Under the present conditions, however, when it is 
21 years since any comprehensive book was pub- 
lished on the subject, his work acquires special 
value. It is remarkable that an industry of such 
importance as that of the manufacture of explosives 
should have been so long without an acknowledged 
text-book. Possibly all connected with it were so 
busy in devising new names for old combinations 
that they had no time for any other kind of literary 
work. As for example, the author gives analyses 
of 16 ‘‘ dynamites with active absorbents,” bearing 
a strong resemblance to each other, and adds that 
he does not intend even to enumerate all the 
varieties of dynamite with active absorbents, since 














at present their only interest is historical. Be that 
as it may, the literature of modern explosives is 
poor, and the volumes before us will be eagerly 
welcomed. 

Although gunpowder was the sole explosive used 
in firearms until a few years ago, it is curious 
to note how long the so-called high explosives have 
been known. According to Mr. Guttmann, it was 
in 1832 that Braconnot, of Nancy, found that wood, 
starch fibres, and similar substances would yield, 
when treated with concentrated nitric acid, an 
easily combustible material, which he called xyloi- 
dine. In 1838 it was found that this substance 
could be exploded bya blow. In 1845, Schénbein. 
of Bale, found that cotton could be converted into 
a highly explosive body, without altering its struc- 
ture, by treating it with nitric acid. In 1846, 
Bottger, of Frankfort, made the same discovery 
independently. These two kept the process secret, 
but in October, 1846, Otto of Brunswick announced 
that a substance having the properties of Schén- 
bein’s gun-cotton could be made by dipping purified 
cotton into highly concentrated nitric acid for half 
an hour, and subsequently washing and drying it. 
Soon experiments were made in England, France, 
and Russia, to use gun-cotton in place of gunpowder, 
and in 1847-8 there were explosions at Vincennes, 
Bouchet, and Faversham. Subsequently Captain 
Von Lenk succeeded in making a stable and uni- 
formly acting gun-cotton. Thus itis more than 40 
years ago that gun-cotton was made as a commer- 
cial article, and more than 50 years since it was in- 
vented. 

If we turn to the other great explosive, nitro- 
glycerin, we find that Ascanio Sobrera discovered, 
in 1846, that glycerin was a body highly suitable 
for nitration. Some of his product, which he called 
pyro-glycerin, is still in existence. This substance 
was at first used in a highly diluted alcoholic solu- 
tion, under the name of glonoine, as a remedy for 
headaches by the homoeopaths. In other respects 
the invention slept till 1863, when Alfred Nobel 
introduced it as a liquid blasting agent, under the 
name of nitro-glycerin. Many accidents arose from 
its use, and in 1866 Nobel mixed it with kieselguhr 
and produced dynamite, which is far safer. In 
1878 Nobel made the next advance by inventing 
blasting gelatine. Picric acid is another explosive 
which has been known for a long time. In 1771 
its power of dyeing silk was noticed, and in 1842 
Lorrent observed its relation to phenol. In 1867 
Borlinetto recommended a mixture of picric acid, 
sodium nitrate, and potassium chromate as a 
blasting powder, while at the same time potassium 
picrate was used in America and England as a 
charge for bombs. Jn 1887, more than 110 yeais 
after its discovery, Eugene Turpin patented the 
use of picric acid in a compressed and molten state, 
and also in combination with collodion for filling 
shells. This was adopted by the French Govern- 
ment under the name of mélinite, and was the 
cause of a military scare in this country. 

Gunpowder from nitro-compounds was first made 
in 1864 by Captain E. Schultze, of Potsdam, wood 
being the raw material. ‘‘E. C.” powder was 
introduced by Mr. W. F. Reid in 1882; it was 
made by granulating gun-cotton and dipping it 
into ether-alcohol. Later Messrs. Judson and 
Borland made a similar powder from gun-cotton 
and camphor, which they called ‘‘J. B.” powder. 
These powders were all for sporting purposes ; 
but in 1886 Vielle devised a smokeless powder 
from gun-cotton dissolved in sulphuric ether mixed 
with picric acid. In 1888 Alfred Nobel patented 
ballistite, a mixture of blasting gelatine and gun- 
cotton. Sir Frederick Abel and Professor Dewar 
brought out cordite, which is a combination of the 
highest nitrated cellulose with nitroglycerin by dis- 
solving both in acetone. Thus while the modern 
blasting agents took many years to bring into safe 
and general use, the military smokeless powdeis 
came into vogue with a bound, completely displac- 
ing gunpowder, which had held its own for cen- 
turies. 

Mr. Guttmann does not spend much space on 
the history of explosives, but hurries on to the first 
division of his subject, the materials and ingre- 
dients of explosives, to which he devotes 144 pages. 
He describes their origin, manufacture, and treat- 
ment, giving minute directions as to the methods 
to be observed to insure purity. Chapter II. 
deals with the general properties of explosives, and 
is very short, treating chiefly of the heat of combus- 
tion, gas pressure, and temperature of combustion. 
The manufacture of black powder occupies the 90 
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pages of Chapter III. This is a most interesting 
subject, showing what immense skill and pains 
have been expended on this explosive, and what im- 
portant improvements have been made in it with- 
out sensible alteration in its constituents. There 
are certain substitutes for black powder which have 
been manufactured in considerable quantities, sub- 
stitutes being found for saltpetre in sodium nitrate, 
ammonium nitrate, barium nitrate, and potassium 
chlorate ; and for charcoal in wood pulp and coke 
powder, and in lamp black. The ‘‘ amide” powders 
contain no sulphur. Chapter IV. deals withe those 
powders, and Chapter V. with absorbing powders 
for dynamite. Inthe ‘‘General Remarks on Black 
Powder Factories,” which forms Chapter VI., we 
find a preface to Chapter VII., which deals with 
the properties of black powder, both physical, 
chemical, and mechanical. 

Vol. II. is devoted in the main to the newer 
or nitro-explosives, and is consequently of greater 
interest. It looks as if all the explosives of the 
future would be mixtures of nitrated substances, 
the only doubtful point being as to the best sub- 
stances to select out of the many which are pos- 
sible. Gun-cotton is the first to be considered, as 
befits its importance, and occupies 78 pages. The 
various machines employed for opening the fibre, 
nitrating, washing and drying it, are all illustrated, 
together with pulping engines, wringers, and 
presses. Chapter IX. deals with other kinds of 
nitro-cellulose, such as pyro-paper, Schultze pow- 
der, and nitro-starch. Explosives derived from 
sugar are dealt with very shortly in Chapter X., 
as they are not of practical importance. Sugar has 
almost the same chemical composition as cellulose, 
and its products, when treated with nitric acid, are 
no less explosive than the corresponding pyroxiline 
substance. Nitro-glycerin is treated of in great 
detail, as befits its importance. Several methods 
of manufacture are first described, and then the 
final washing and purification. Its chemical and 
mechanical properties are set forth, and also its 
applications. 

Explosives from aromatic hydrocarbons are the 
subject of Chapter XII. It is chiefly benzene, 
toluene, naphthalene, phenol, and cresol that are 
considered. Picric acid is obtained by nitrating 
phenol, and tri-nitrocresol from cresol, these two, 
or their compounds, being used for filling shells. 
Two chapters then follow on those interesting 
bodies, the fulminates of mercury, silver and gold. 
A short chapter on the utilisation of waste acid 
concludes this part of the subject, and carries us 
on to Chapter XVI., dealing with dynamite. There 
are many substances to which this name applies ; 
they are divided into those with inactive absorbents 
and those with active absorbents. Among the 
former kieselguhr is about the only one now used, 
although magnesium carbonate is sometimes em- 
ployed. The names of the active absorbents are 
legion, and by combining them in different pro- 
portions with nitro-glycerine there is produced giant 
powder, lithofracteur, rhexite, meganite, carbonite, 
stonite, Hercules powder, Vulcan powder, safety 
nitro- powder, Judson powder, Atlas powder, 
vigorite, pulverulent ammonium, dynamite, carbo- 
dynamite, and many other explosives, all of 
which contain nitro-glycerin, together with such 
substances as soda, barium nitrate, manganese, 
wood meal, bran, sulphur, sodium nitrate, nitrated 
wood, magnesium carbonate, sodium carbonate, 
potassium nitrate, sulphur, charcoal, and ammo- 
nium nitrate. The manufacture and packing of 
dynamite are carefully described, and also the pre- 
cautions to be followed in its use. 

Dynamite has been entirely replaced by blasting 
gelatin in some countries, and nearly so in most 
others. It is produced by dissolving collodion gun- 
cotton, or soluble gun-cotton, in warm nitro-glyce- 
tin. By making a more syrup-like jelly and 
mixing it with various absorbing powders Nobel 
made the so-called gelatine dynamite, the charac- 
teristics of which approached more closely to those 
of kieselguhr dynamite, and which had a less 
violent action than pure blasting gelatine. In 
Austria the proportions are 93 per cent. of nitro- 
glycerin and 7 per cent. of gun-cotton. In 
Switzerland 91 parts of nitro-glycerin and 9 parts 
of collodion cotton, with 1 part of soda. In Italy 
90 parts of nitro-glycerin to 8 parts of collodion 
cotton, and 2 parts of methylic alcohol to promote 
solution. In most factories on the Continent the 
nitro-glycerin stands in troughs surrounded by 
water jackets at a temperature of 122 deg. Fahr. 
until it attains this temperature. The collodion 


cotton is then added, and the mixture stirred 
with a wooden spade. After standing two hours 
the gelatine is kneaded by hand like dough, 
until it assumes an ointment-like consistency. In 


large factories kneading machines are employed, 
several forms being illustrated in the book 
before us. 


Chapter XVIII. is devoted to safety blasting 
materials, such as roburite, bellite, securite, am- 
monite, romite, westphalite, carbonite. Chapter 
XIX. deals deals with smokeless powers. These are 
of three classes : 1. Powders in which gun-cotton, 
either the so-called insoluble or soluble variety, 
alone is used, which by the aid of a solvent has 
been converted into a horny substance, and is then 
converted into flakes or cords. 2. Powders in 
which a mixture of nitro-glycerin and either di- or 
tri- nitrocellulose is transformed into a similar horn- 
like substance with, or without, the aid of a solvent. 
3. Powders which contain nitro-derivatives of the 
aromatic hydrocarbons, either by themselves or 
in connection with nitro-cellulose. The manufacture 
of smokeless powders in Austria, France, and other 
Continental countries is described, and the ma- 
chines used are illustrated. Chapter XX. deals 
with caps and detonators; Chapter XXI. with 
fuses; Chapter XXII. with apparatus for the 
examination of explosives, including chronographs 
and pressure gauges; Chapter XXIII. with the 
storage and carriage of explosives ; Chapter XXIV. 
with the construction of explosive factories. This 
concludes the second volume, with the exception 
of some appendices, one of which is a very valuable 
bibliography of explosives. 

This work is very well illustrated. In some 
cases apparatus are shown in section, and in others 
in perspective ; where possible the scale is marked 
on the drawings. The paper is thick and strong, 
and there is a detailed list of contents with a full 
index. 
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MACHINE-MOULDED WHEELS, 
No. V. 
By JosrerH Horner. 

THE various wheel-moulding machines manufac- 
tured by the firm of Messrs. Whittaker and Sons, 
of Oldham, differ in several important details from 
those already illustrated. The form of the small 
table machine is so familiar, that an illustration of 
it seems hardly necessary. Itis operated by means 
of a dividing wheel and change wheels, the dividing 
wheel being, as usual, placed underneath the table. 
All its essential features are, moreover, clearly seen 
in the illustration, Fig. 28, page 396, prepared from 
a recent photograph, which represents the small, or 
standard machine, fitted with an extension slide for 
the moulding of large wheels. The special features 
of Whittaker’s machines, which were embodied in 
the original patent, and which are still retained, are 
these : 

1. The employment of a hollow socket adjacent 
to the table, within which a pillar, carrying the 
slide arm, is elevated and lowered by means of a 
rack and pinion, in order to suit wheels of different 
depths. 2. The method of fixing the radial posi- 
tion of the tooth-block, which is effected by means 
of the slewing of the pillar, and this is a unique 
arrangement, differing both from the radial move- 
ment of the arm in Scott’s, and from the transverse 
or tangential movement of the jib in machines built 
on the Jackson type. The radial arm in slewing 
from the centre, outwards to the circumference of 
the table, embraces any radius from zero to the 
greatest range which the table or the mould bed 
will take. When set to the radius required, it is 
held there by means of set screws acting on steel 
dies. 

The diagrams, Figs. 29 to 31, will serve to illus- 
trate for purposes of comparison the action of the 
different types of machines in use. In the arrange- 
ment in Fig. 29, the radius R of the tooth-block T is 
obtained by sliding the arm or jib in a direction 
normal to the circumference of the wheel, from the 
central pillar P. This is the arrangement of the 
Scott machine, and of Simpson’s, in the United 
States. In Fig. 30, the radius R of the block is 
obtained by the sliding of the arm or jib A on the 
bed B transversely to the bed and tangentially to 
the circumference. This is the method which is 
adopted in the Jackson, the Buckley and Taylor, 
and Craven machines. Fig. 31 is the Whittaker 
arrangement, in which the radius R of the block 
T is obtained by the pivoting of the arm A round a 
pillar P. In this case the arm stands approximately 
tangentially to the circumference. Both in Scott’s 
machine (Fig. 29) and in Whittaker’s, therefore 
(Fig. 31), differences in diameter are effected by 
imparting a radial movement to the horizontal 
arm, but the essential difference between the two 
movements permits of the removal of the pillar out 
of the way of moulding in Fig. 31, which is not 
the case in Fig. 29. The use of the socket 
(Figs. 28 and 31) permits of the arm A being slewed 
out of the way for lowering boxes on, or lifting them 
off, the table. This arrangement, of course, neces- 
sitates a different method of fixing the tooth-block 
from that generally adopted. Obviously the posi- 
tion of the block T in Fig. 31 will vary in relation 
to the axis of the arm A with every different radius, 
Hence, instead of being bolted to a flat surface on 
the vertical slide, as in machines built like in Figs. 
29 and 30, it is pivoted by means of a stem in a 
socket on A, and when set to correct radius and 
adjusted it is clamped firmly .with two set screws 
(see Fig. 28). : 

Another distinctive feature in Whittaker’s ma- 
chine is the employment of the horizontal adjustment 
of a slide in the arm A. No other table machine 
has a movement of this kind, because the transverse 
movement of the jib in other machines renders it 
unnecessary. Yet it is a good feature, as affording a 
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horizontal direction without the necessity for 
moving the heavy mass of the entire jib. The 
slide is operated by means of a handwheel and 
screw, and the arm is bolted to the top of the 
pillar (see Fig. 28). 

The machines of Messrs. Whittaker have been 
considerably modified from time to time, in order 
to render them of universal adaptation. It is pos- 
sible, therefore, to mould wheels ranging from 3 in. 
to 25 ft. in diameter, with a single machine, and its 
attachments, the machine being of a convertible 
type. In the smallest machine, No. 1, the mould- 
ing flask is carried on the table, and wheels up to 
5 ft. indiameter can be made on it. In the next 
machine, No. 2, shown in Fig. 28, the pillar and 
jib are carried by an extension slide bed, and stand 
radially therefrom. The pillar, carrying its divid- 
ing gear, can be slid along this bed, and wheels up to 
8 ft. or 10 ft. in diameter, according to the machine 
selected, can be moulded thereon. In consequence 
of the increasing weight of the flasks required, it is 
not desirable to mould wheels of over about 8 ft. on 
tables. Only one moulding table and jib, or tra- 
verser, is necessary for small and large wheels, 
to 8 ft. or 10 ft. diameter, because when a wheel 
exceeds the diameter of the table, a flask is used 
with a return bottom flange which rests upon the 
table. 

To mould wheels of larger dimensions than about 
8 ft. to 10 ft., the base and table, with the change 
wheels attached, are sunk into the floor, the hori- 
zontal arm or jib is removed from the top of the 
post, and bolted directly to the table. Wheels up to 
12 ft. and 14 ft. in diameter are thus made with the 
smaller or larger machines respectively. For 
wheels up to 20 ft. and 25 ft. in diameter, the 
horizontal arm is bolted by its flange to a flange on 
an extension slide, shown in Fig. 32, which in turn 
is bolted to the table. Since the horizontal arm 
contains a slide capable of horizontal movement, 
and carrying at one end the vertical tooth-block 
slide, it permits of minute adjustment to radius. 
It is easier to adjust a light slide than the entire jib. 

The change mse are readily removed from one 
machine to another. A bracket seen in Fig. 28 
attached to the movable saddle which sustains and 
carries the pillar, receives the quadrant or swing 
plate for the wheels. The necessary extension in 
the length of the wormshaft is made through a 
coupling, seen in the same figure, midway between 
the table and the wheels. When the machine is 
arranged for moulding in the floor, the wormshaft 
is disconnected at this coupling and shortened, the 
change wheels then being carried by a_ bracket 
which is attached to the framework or base of the 
machine. 

The equipment, therefore, which is necessary for 
the making of wheels from 3 in. to 25 ft. comprises 
« complete table machine in one of two sizes, an 
extension slide, and an extension arm. According 
to the size of machine selected, the capacities are 
then as follows : 


Small Table 
Machine 
3 in. to 5 ft. 
With extension slide 
to 8 ft. 
With arm on table for 
moulding in floor 
to 12 ft. 
With extension slide 
to 20 ft. 


Large Table 
Machine 
3 in. to7 ft. 
With extension slide 
to 10 ft. 
With arm on table 
for moulding in floor 
to 14 ft. 
With extension slide 
to 25 ft. 


There is also another, larger machine, made with 
a different form of base, but this is constructed, 
together with the other parts, specially large and 
strong for making excessively strong and heavy 
gearing only, such as that required for large rolling 
mills, &c. This machine is of so massive a character 
that it is not at all adapted for making wheels re- 
quired for general use. 

A brief notice of some 'esser known machines, 
which have been designed or are in actual use, may 
conclude this section of the subject. 

Mr. Heys invented a small machine about 20 
years ago (described in ENGINEERING, vol. xx., 
page 313), specially for moulding small wheels. It 
was driven with a worm and wormwheel and change 
wheels, in principle, therefore, resembling Scott’s, 
but, nevertheless, differing from Scott’s in several 
important particulars. hus, the machine was 


made to fix upon a moulding-box specially fitted to 
it, the wormwheel, which was an annular ring only, 
without arms, being first made to embrace the out- 
side of the box, on the lugs of which it was secured 


annular ring, maintained concentrically and truly 
by means of a turned veed edge, but free to move 
around on the top face of the wormwheel. To the 
upper face of this ring was attached the machine, 
which consisted of a tripod carrying the horizontal 
slide, and that again the vertical slide, each being 
actuated by its screw and handwheel. These were 
the essential points of the machine, the rest being 
matter of ordinary detail. In moulding wheels by 
it, the bed was struck by a board from a centre 
spindle before the machine was put in place. An 
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since it is said that ‘‘a wheel and pinion may be 
employed in combination with the friction wheel 
and roller, the pitch lines of which correspond with 
the circumferences of the said wheel and roller in 
order to insure their simultaneous rotation, whilst 
at the same time obviating any liability to slip 
under the influence of a sudden jerk.” At the end 
of the radial bar the tooth-block was carried on a 
vertical slide, the screw of which was operated 
directly by means of ahandle. The actual tooth- 
block was made to be clamped at any angle. It can 
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objectionable point here, apparently, is the fact 
of having to fit boxes or flasks specially to carry | 
the machine, otherwise the design is very in-| 
genious. The wormwheel is larger in diameter 
than the mould, hence any errors due to backlash 
are diminished instead of increased, as is the case 
with machines in which the wormwheel, though 
large, is yet smaller than the mould. 

n a machine designed about 18 years ago by 
M. I. Cardailhac, of Paris, the change gear was 
carried on a table set above a central spindle, and 
the radial arm or jib was carried in a double socket, 
made also to slide on the central spindle. The 
wormwheel was of extremely small diameter, and 


termediate friction rollers or wheels, one of which | 





Over this was placed an 


with cotters or set pins. 


had some misgivings about such an arrangement, | 








hardly be imagined that this machine ever did 
actual work. 

The machine of Messrs. Urquhart, Lindsay, and 
Co., of Blackness Foundry, Dundee, is illustrated 
in Fig. 33. It embodies an entirely original con- 

ception, and was designed by the firm for their own 
| use almost exclusively. The machine is fixed by 
/ means of a flange on the bottom end of the cast-iron 
| column, to a large circular plate on the floor of the 
/moulding shop. The top of the column is turned 
| to receive the main framework or jib, which carries 
| the dividing and other gear. The jib is made to 
| rotate round the column into any required position, 
in which position it can be locked securely for the 


was intended to turn the spindle through two in-| moulding of a wheel. When any such wheel has 


been moulded, the jib can be turned round an are 


encircled the spindle. The inventor must have / of a circle for the location of the vertical spindle 


over another flask, ready for the moulding of 
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another wheel, and so on until the area around the 
machine is occupied by moulds for the day’s cast. 
The turning aside of the jib also permits of the use 
of a crane when necessary, for lifting away or roll- 
ing over of flasks which are too heavy to be operated 
by hand. 

The mechanism by which the jib is locked is seen 
at the upper part of the figure. A sprocket wheel, 
having a number of teeth of wedge section, is fixed 
to the top of the column. A boss bearing seen at 
the top of the jib bracket to the left carries a hand- 
wheel, screw, and sliding spindle. The spindle 
has a V-shaped slot on its front end, which, when 


Tr 
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Fig. 33. 


thrust forward, embraces a wedge-shaped tooth 
on the sprocket-wheel, and so locks the column and 
jib securely during the moulding of a wheel. The 
running back of the handwheel and screw releases 
the jib. The jib is revolved by merely pushing it 
round the column by hand, when the locking 
mechanism has been withdrawn. 

The dividing wormwheel, of 180 teeth, is bolted 
to a vertical hollow mandril which is carried in 
hearings seen on the right hand of the jib bracket. 
The division plate and handle is seen in front close 
to the column, and the change wheels are behind. 
The handle has the usual spring beneath it to cause 
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it always to press on the ring surrounding the 








spindle. This ring is made movable, and has a 
notch cut into the edge to admit the handle. The 
notch in the ring may be turned round to any 
point of the circumference. The wheel being 
moulded often requires the tooth-block to be placed 
in a particularly accurat2 position on account of 
splitting through arms, &c., and by having the 
ring movable this can easily be done. 

The hollow mandril which carries the worm- 
wheel has a horizontal slide cast on its lower end 
to receive the saddle, and bracket or ‘‘ carrier,” by 
which the tooth-blocks are withdrawn. The man- 
dril is bored out to receive a spindle, which slides 





7 


within it, but which is prevented from turning by 
means of a key and slot, or key groove. The 
spindle is screwed at the top. It has a sheave 
wheel on it, seen in Fig. 33, with a screw thread in 
the boss. This is used to raise or lower the 
spindle. This wheel can be driven by an upright 
shaft, handwheel, and chain—not shown in photo, 
The part of the spindle projecting up through the 
wheel has a cover over it. The spindle is lowered 
by the revolution of the screwed sheave wheel 


is seen in the lower part of the figure, with a block 
attached. 

The arrangements for withdrawing the blocks are 
very complete and universal. The horizontal slide 
cast on the lower end of the hollow mandril is 
furnished with vee-strips. A saddle is moved hori- 
zontally along these by means of a handle and 
screw, seen at the extreme right. An adjustable 
stop permits of the resetting of the horizontal slide 
at any required radius for the moulding of a tooth. 
Messrs. Urquhart, Lindsay, and Co. use this 
arrangement for the moulding of spurwheels, in- 
stead of adopting the usual vertical lift. 

For moulding other gears there are other slides 
permanently attached, but adjustable, by means 
of which the pattern tooth may be withdrawn from 
the sand at any angle in 90 degrees—that is, from 
the horizontal to the vertical. These slides receive 
their angular position from a circular slide or pad 
placed in a vertical plane, and on which there is a 
slide with vee-strips, and a rack. A saddle slides 
on this portion, and has bolted to it a depending 
arm that can always be dropped to the perpen- 
dicular. On to this depending arm the pattern 
block is bolted, and on it there is a vertical adjust- 
ment allowed for, in order to bring the pattern to 
its correct level. A handwheel, pinion, and rack 
are employed to actuate the movements of the 
saddle for the moulding of bevel wheels. The 
sweeps or boards for striking the faces and backs 
of the wheels are fastened to the depending arm. 

There is no table to this machine, hence the 
edges of the flasks are levelled on the sand floor 
before the operation of moulding can be com- 
menced. Two of these flasks, with two of Urquhart, 
Lindsay, and Co.’s patent conoido-helical wheels 
completed, are seen in the illustration. 

A machine patented by Mr. P. L. Simpson, a 
practical moulder in the United States, in 1884, 
comprises several novel features. The unique 
peculiarity of this machine is that, instead of em- 
ploying change wheels for spacing the teeth, an 
index ring is used. Every one is familiar with 
the flat division plate of a lathe rigger. In this 
machine the principle is the same, but the divi- 
sion plate is in the form of a cylinder, pierced 
all round with circles of small holes, each circle 
corresponding in number with those numbers 
of teeth which are most useful, both as whole 
numbers, or which lend themselves most readily to 
convenient division. The cylinder is carried at 
the top of a central pillar, supported on a base, let 
into the foundry floor. On the pillar slides 
up, or down, or slews, a radial arm for 
carrying the tooth-block. The boss of the radial 
arm rests upon a collar, movable up and down 
the pillar, and capable of being set at any height. 
Its connection with the index cylinder, which is 
necessary for tooth pitching or spacing, is effected 
by a vertical arm, pinched to the side of the radial 
arm, and coming up over the face of the cylinder. 
A movable pin passes through one of a series of 
holes in this rod, into such successive holes in the 
cylinder as may be wanted for the spacing of the 
teeth of the wheel in hand. 

These are the salient features of the machine, 
which strike one as being entirely novel. Suppos- 
ing there is no spring between the radial arm, ver- 
tical rod, and large overhanging cylinder, which ap- 
pears somewhat problematical, the idea is good. if 
was designed by a practical moulder, and is, or was, 
in actual use in America, but still, without knowing 
anything about its actual working, it appears to be a 
long way behind our English machines for stability 
and accuracy of execution. 

There is quite a novel arrangement of mechanism 
for working the tooth-blocks, and one which lacks 
the simplicity of the arrangements in our English 
machines. The radial arm is provided with an 
inner slot, having veed ways, along which a slide, 
actuated by a screw and handwheel, is moved. 
Beneath this slide is a carrier-block, which travels 
with the slide horizontally, but is capable of vertical 
motion in relation thereto, the motion being fur- 
nished by means of a screw working ina boss in the 
slide. T'o prevent tipping of the block, a turned 
rod parallel with the screws moves through a second 
boss én the slide. Instead of using a tooth-block, 
as is the custom with us, single teeth are employed 
without any backing. For bevel wheels, there is, 
therefore, a quadrant slot for setting the teeth at 


when necessary for the centring of a tooth-block | any angle required. Also the teeth are invariably 


and moulding-box. The lower end of the spindle 
receives the bored boss of a bracket, arm, or 


drawn back back in the horizontal direction, and to 
prevent them from breaking down the sand, a 





carrier, to which the tooth-block is fastened. This 





forked attachment is made to clip them sideways. 
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FORMULAE OF INTERPOLATION, | 


MeEcHANICAL methods of interpolation are now 
common enough, the plotting of a curve of experi- 


rence. Ifa value not directly observed is wanted, 
it is measured from the smooth curve which has 
been drawn through the experimental points. For 
the vast majority of practical applications this 
method fulfils all needs, but occasionally arithmeti- 
cal methods of interpolation are convenient. The 
most general method of interpolation in this way is 
due to Lagrange, and may be explained as follows : 
For example, the figures below were obtained on a 
speed trial of a warship : 


Speed. Indicated Horse-Power. 
12.63 knots 2978 

16.19 ,, 4930 
17.98 7334 


Let it be required to find the horse-power requisite 
for a speed of 16.5 knots. Denote the speed by x 
and the indicated horse-power by y. Thus 2, = 
12.63, y, = 2278; a. = 16.10, y, = 4930; a, 
17.98, y, = 7334. Then Lagrange’s formula of in- 
terpolation is as follows : 


(x — %g) (x + x3) 


2) oo ii. (x — a) (x — 
(ry — X) 


(ay — x3) (xq — #3) (a9 
(aw — a) (x — ag) Na 
(3%) (3 — a) sf 

It is obvious on inspection that on substituting 

© = a, we get y=4y,, when x = a, we have y = %, 

and when «=a, we get y= ¥y,. Hence the formula 
gives perfectly true results for these special values 
of #, and for intermediate values it will give ap- 
proximately true results. Thus to find y when 

« = 16,5, substitute this value in the formula, and 

we get 


y= uy +- 


(16.5 — 16.10) (16.5—17.98) 2278 
"(12.63 — 16.10) (12.63 — 17.98) 
4, (16.5 = 17.98) (16.5 — 12.63) 4930 
(16.10 — 17.98) (16.10 — 12.63) 
, (16.5 — 12.63) (16.5 — 16.10) 7334 
(17.98 — 12.63) (17.98 — 16.10) * 


J 


Multiplying out we get 

y = — 72.6 + 4328 + 1128.7 = 5384 
Whence to drive the boat at 16.5 knots, 5384 horse- 
power would be required. 

It is obvious that the formula can be extended to 
vover more than three observations. Thus when 
four values of y are known, we have 
(w—2xy) (x — 23) (x - a4) i Se (w—as) (w— a4) (w- a) 
(07y — Q) (% — X) (4) —x,)° (aq— #4) (%2— 23) (&_g— 7) 
(x —ary) (a -- 7) (x — a2) , (aay) (# — ag) (2 — a9) 

U4. 


(ry — a4) (3 — ty) (73 - az) % " (1g—2) (ag) (ty-3)' 


Y Ye 


t 


When the values of x are at even intervals, the 
above formula can be greatly simplified, as we can 


then put x) = 0, 2, =1, 2, = 2, &e., so that with 
tive values of y we have 


/ ‘ 1 » 1 y 
=" (4-1) (2—2)(x—3) (x -4 on Pe 4. 
ik | sa 2 @*2-i* 
l ny 1 vw . 1 Ms 
4°x-2° 62-37 24° 2-4 
For four values of we have 
1 y 1 % 
r(x - e—-2)(4#-—3 —.—— -—_— -* + 
y =: (: 1) (: )\ ) [ 6 «2-3 22 2 


and 
9 


16 


" = 


“1.5 
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sin 10 deg. = .1736, sin 20’ deg. = .3420, sin 30 deg. 
=,5000, sin 40 deg. =.6428. 


J - 
For example, 


Then we have by the above formula : 
9 


! 3490 + .5000 — 1 (.1736 +.6428) | 
is | 9 J 


sin 25 deg. 
= 0.4226. 

To find sin 15 deg. we may employ the formula 
for .;, Or we may make use of another interpola- 
tion formula which may be expressed as follows : 

Let %, 245 %2, 23) % be successive values of a func- 

. ‘a - . Y 
tion for equal increments of the variable. Then the 
following relation holds approximately : 
tg — 44, + Op — 43 + = 0. 
We may, therefore, in the example given above, 





mental results being an instance of frequent te, | 





put 


Zo = sin 10 deg., z, = sin 15 deg., zy = sin 20 deg., 
z3 = sin 25 deg., and z, = sin 30 deg. 
All values but that of z, are known, and using 
the equation given above, we get 
4 sin 15 deg. = .1736 + 2.0520 — 1.6904 + .5000. 
Whence 


: - 
sin 15 deg. = 1.0352 


= .2588 

Again, the formule may be employed to deter- 
mine approximately the maximum values of func- 
tions. 

Thus by a somewhat lengthy calculation it was 
found that as a uniform load was moved over a sus- 
pension bridge, the following bending moments 
were obtained at a particular section of the stiffen- 
ing girder : 


Fraction of Span Bending Moment at 


Covered. Section. 
k = 0.2 .000280 p 72 
k=0.3 .002790 ,, 
oe! .002972 ,, 
k= 0.5 -002500 


” 

It is obvious that the maximum value of the bend- 
ing moment is reached when the load extends over 
a fraction of the span somewhere between .3 and .4. 
The value of the bending moment for the fraction 
.35 can be obtained from the above figures by using 
the formula 

7 | _ 4% + Ysl 

16 9 

and is thus found to be .003067, from which it 
appears that the maximum value will obtain when 
k lies between .35 and .4, and we have now three 
equidistant values of the function in the neighbour- 
hood of this maximum. Call these values y, ¥;, 
and y., where y = .002790, y, = .003067, and 
Ug = -002972, corresponding to, say, a9, 71, and 2. 
As the distance between a) and x, is the same as 
that between #, and #,, we may consider each 
interval equal to unity. Then it can be shown 
that the value of 2 which makes 7 a maximum is 
given approximately by the relation 


Ws = 4 th + Ys 


2%- 


L£= 


1 (3. my + U2) 


3 
2 nH — Mo — Us 
Whence, in the example chosen, 
.006134 — } (.008370 + .002972) 


c= ~ 


006134 — .002790 — .002972 
= 1,24 


which gives us k = .362, when the bending moment 
is amaximum. The value of this maximum bend- 
ing moment is then easily obtained from the inter- 
polation formula, 

Vy YY —-*+Y 

sich ob Wile ae 4 Ys 

peer he 7 #—1 2(x- 2) 


We thus 


{Vo 


(Qe 








by substituting the above value for 2. 
find the maximum value to be 


vai een 
ymax. = 1.24 x .24 x — 0.76 f 002790 _ .0038067 
("2.48 24 
POTD 
_ 002972) _ 003077, 


1.52 J 
which is therefore the maximum bending moment 
to be provided for at the section considered. The 
method given above is capable of great develop- 
ment, as the maximum stress in any bar in any 
structure, however complicated, can be found with 
very great accuracy once the stresses in it, occasioned 
by a few different positions of the load, are known. 

The rules given in various pocket-books, &c., for 
evaluating areas, such as Simpson’s, Cote’s, Gauss’s, 
&c., are all based on the use of the interpolation 
formule given above. Simpson’s is well known, and 
need not be further referred to here. Thoseof Cote’s 
are less well known, mainly because the arithmeti- 
cal work involved in the absence of a slide rule is 
greater than with Simpson’s formula. A very simple 
formula not open to this objection has, however, 
been given by Mr. Weddle. It contains an insigni- 
ficant theoretical error, if such can be said to exist 
in a formula of approximation. The rule in ques- 
tion may be expressed as follows : Let yp, 4, Yo, Ys 
U4 Ys) and y, be the values of the ordinates to a curve 
at six equal intervals, i.e., the base is divided into 
six equal parts, and ordinates raised at the point of 
division. Then the average value of the ordinates 
throughout the whole length of the curve is equal 
to 

, 


Ys) + Gus fF 


J 


\— 


Ye gt Ye + (mH 4 


(ny + 


a4 


and the area is, of course, equal to this mean value 
multiplied by the length of the base. Cote’s for- 





mula for the mean value of y in the corresponding 
case is 
41 9 
y mean = — (y + 6) + = (M1 + Ys 
¢ 480 (2 0 ¢ 6) 35 ( 1 5) 


4 Y3- 


9 3 
+ —— (Y + 4) + 
58 (Y2 + Ys) 105° 


It will be observed that Lagrange’s formula of 
interpolation, when multiplied out, gives an expres- 
sion of the form 

y= atbetexr+da+ ext, &e. 

The degree of the equation is one less than the 
number of fixed points between which the interpo- 
lation is made, and the number of coefficients in- 
volved is equal to that of these fixed points. Hence 
if there are a large number of such points, the ex- 
pression becomes very cumbrous when an attempt 
is made to use it. To meet such cases the method 
of least squares has been devised. In making use 
of this it is assumed that the observed quantities 
follow some simple law, and the coefticients of the 
corresponding equation are then calculated so as to 
make the squares of the errors involved as small as 
possible. 

Thus suppose in the case of the trial trip results 
given at the beginning of this article, it is assumed 
that the power required varies as the cube of the 
speed. 

That is if Y = indicated horse-power and X the 
speed, we have the relation Y = C X°, and the pro- 
blem is to determine C so that this equation fits the 
observed results as closely as possible. 

Let Y, be the value of the power calculated from 
this equation when X = a, and y, the corresponding 
observed value. Then the error made is Y,—¥, = 
C x — y, Similarly, when {X = a, the error 
made is C 2,’—yo, and for X = «#,, the error is 
C x,3—y3. Then the best value for C will be that 
which makes the sum of the squares of all these 
errors as small as possible, ‘.e., 

(C 23-4)? + (CxrB—y)? + (CxF—y3)? = a 
minimum, 
It can be shown that this is the case when 
C (248 + a6 + 238) = n 21° + Yate? + ys". 
Taking the figures already given we get 
C [12.63)8 + (16.10) + 17.98)°] 
= 2978 (12.63)> + 4930 (16.10)3 + (7334 (17.98)3 
.. C = 1.227. 

If we test the formula with this value of C, we 

get the following figures : 


Horse-Power Horse-Power 


Speed in Knots. (Calculated). (Observed). 
12.68 2471 7 
16.10 5119 4930 
17.98 7130 7334 


This Table shows that the formula in question 
is not very accurate, as the errors are fairly large. 
We could get a better result by putting Y = A + 
C X5, and determine both A and C so as to make 
the squares of the errors as small as possible, or we 
might change the form of the assumed law in other 
ways. The principle of determining the coefficients, 
however, remains the same. In practice, if only a 
few interpolated values are required, Lagrange’s 
method is the least laborious, but if the formula is 
to be frequently used it is best to fall back on the 
method of least squares, as, though the initial labour 
is very much greater in this case, the difficulty of 
using the final equation in practice can be made 
comparatively small by suitably choosing its form. 

We have said nothing in what has gone before 
concerning the method of interpolation by differ- 
ences. This is much used in calculating mathe- 
matical tables, and can perhaps be best explained 
by an example. Thus given 

log 570 = 2.755.874.9 
580 = 2.763.428.0 
590 = 2.770.852.0 
600 = 2.778.151.3 

Suppose the log of 573 is required, we first form 
a Table of the differences of the above logarithms 
by subtracting each from the one succeeding it. 
We thus get the following Table of 


First Second Third 
Differences. Differences. Differences. 

+ 75531 

+ 74240 — 1291 

+ 72993 — 1247 + 44 


Subtracting these figures in turn, we get the 
second differences shown above, and finally the 
third difference. 

Then let x represent the fractional part of 
the division between 570 and 580, of which the 
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logarithm is required (in this case = ), then the 


amount to be added to the logarithm of 570 to get 
that of 573 is 
x(x — 1) aw (a2 — 1) (x — 2) 

1.2 1.2.3. 
where A; = the number at the head of the column 
of first differences, 4, that at the head of column of 
second differences, and so on. In the example 
taken, therefore, the number to be added is 

.3 x 75.531 + .105 x 1291 + .06 x 44 = 22797. 
Therefore logarithm of 
573 = 2.755.874.9 + .002.279.7 
= 2.758.154.6, 

This latter method is, however, less generally ap- 
licable, and based on more abstruse reasoning than 
that of Lagrange. 
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RAILWAY PROSPECTS IN CHINA. 

Ir is evident that the Russians are determined 
to push on with the railway through Manchuria 
with all possible expedition. The capital is said 
to have been fully subscribed, for Russia has 
annexed the resources of the economical French 
for its engineering and other developments, a fact 
which fully explains the friendship between the 
cultured republic and the despotic autocracy. 
Engineers are busy with the surveys, and no 
doubt the works will be pushed on as quickly as 
possible. Branch lines are being projected from 
various points in Manchuria and China proper, 
for the purpose of tapping the hitherto unde- 
veloped resources of the Celestial Empire. It 
cannot be disputed that Russia’s interests and 
influence in that vast and fruitful region will then 
exceed those of every other European State, to an 
extent equal to her means of safeguarding them, 
which are practically unlimited. Indeed, we 
assume that the influence of Czardom in China 
cannot be less than permanent. Lord Salisbury 
some time ago said that it was the superstition of an 
antiquated diplomacy that there is any necessary 
antagonism between Russia and Great Britain. 
It is to be hoped that, by means of a modern and 
reasonable diplomacy, the British and Russian 
Governments will in the future understand each 
other, and that in whatever relation Russia may 
hereafter be found to stand towards China, the 
people of Great Britain will not have the slightest 
reason to complain. We must recognise the 
legitimate ambitions of Russia to the same extent 
that we do not hesitate to carry out our own, and 
we must prepare ourselves for the altered condi- 
tions, both political and commercial, which are 
certain to result from the inevitable evolution. 

We will from time to time note the developments 
made by Russia, especially in the departments of 
engineering and industry, but as those which we 
have mentioned are certain to have very marked 
effects on China, and especially to lead to a great 
extension of the railway system of that vast empire, 
it will be useful if meantime we consider what are 
the prospects of that extension in the near future. 
On that subject the British Consul at Shanghai is 
very pessimistic in his last report. In answer to 
the query, Is there any prospect of China being 
opened up at last, and of her freely inviting the 
co-operation of those who are best able to assist in 
putting her house in order? he says, ‘‘ The only 
answer is, There is no prospect at all.” He believes 
that nothing has transpired since the signing of 
the Shimonoseki Treaty which encourages one to 
think that the responsible statesmen, or the local 
officials, are one whit, the wiser or the better 
for the experience they have gone through, and 
that in small matters, as in great, there is the 
same non possumus returned to all suggestions 
and requests that have been made to them, except 
such as are backed up by a display of physical 
force. He says: ‘‘In principle the construction 
of railways has been accepted years ago, but 
subject to this condition, that no foreigner shall 
have a hand in it; and nothing that has so far 
appeared seems to go beyond this. Various 
offers and propositions have been made by 
foreign firms and syndicates to treat for the con- 
struction of a railway, either as constructors or 
concessionaires, but in no case, so far as I know, 
have the plans even been considered. The only 
idea that suggests itself to the native mind seems 
to be to appoint some ofticial, an ex-Taotai, or 
some one of that sort, to collect subscriptions from 








the merchants, and build the line as a Government 
affair, the capital to be eked out by subscriptions 
from some of the provincial treasuries. But as 
the merchants know very well that that simply 
means that they subscribe the money and others 
will pocket the profits, they are in no haste to 
join.” He concludes his remarks on this subject 
by saying that there is not, in fact, any better pro- 
spect now than there was 10 years ago, perhaps not 
so good, of any general introduction of railways, or 
of the inauguration of any reform whatsoever, so 
far as these depend on the initiative of the Chinese 
Government. 

These opinions are evidently the result of a long 
official experience with the Chinese, but the writer 
of them does not sufticiently recognise the new 
forces which are at work. Moreover, the new 
treaty or convention with Russia has been made 
since these words were written, and various other 
signs have been given that China is moving, 
although, it must be admitted, slowly, and in a 
very imperfect manner. Foreign critics do not 
snfliciently recognise the good points in the Chinese 
character, or the immense extent of their resources, 
and they not infrequently compare China to 
Turkey, and express the opinion that she must fall 
from worse to worse until she is partitioned by 
Western nations, and that our chief duty is to get 
the British lion’s share. On the other hand, such 
a thoughtful writer as the late Dr. Charles Henry 
Pearson feared that the Chinese would gradually, 
by their commerce as an industrial race, coupled 
with their enormous numbers as a nation, to a large 
extent come to dominate the world. The recent 
war between China and Japan shows how difficult 
it is to prophesy even as regards the immediate 
future ; all that we can pretend to do is to observe 
the signs of the times. A correspondent, who 
has been resident in China for fully a quarter 
of a century, is of opinion that there are 
signs of an awakening in China. Among these 
are the fact that schools are to be founded in every 
province for giving instruction in occidental know- 
ledge, that the Chinese classics are no longer to be 
the sole subject at literary examinations, but will 
be supplemented by Western learning, that a uni- 
versity is to be established in the metropolis where 
the sciences of Europe will be taught, that the 
people are beginning to write more and talk more 
about foreign subjects, and that railways are on 
the eve of becoming an accomplished fact. Even 
the official extortion which has been looked upon 
as part of the Chinese system is being protested 
against, and altogether the body of the people are 
showing that they are awakening from their 
long intellectual slumber. Li Hung Chang 
has returned to China from his trip round the 
world, pledged to do all in his power to 
bring about the introduction of railways and the 
opening of mines. It is not yet by any means 
clear what the extent of that power may be, but, 
apart from Li’s influence, it is evident that other 
forces are at work which will cause a considerable 
amount of development. European and American 
syndicates are represented on the spot, and any 
amount of capital could be obtained if proper con- 
ditions were granted. One American syndicate of 
capitalists is said to be ambitious enough to aim at 
obtaining a monopoly of railroad, telephone, and 
telegraph construction in China, but this they are 
not likely to obtain. 

The root difficulty is the utter rottenness of 
Chinese officialdom, which seems to exist chiefly 
for the purpose of squeezing the people. The 
wealthy Chinese know this, and will not be in- 
duced to invest their money in undertakings which 
are under official management or patronage. Last 
year an edict was issued approving of the con- 
struction of railways generally, and specially 
authorising a trunk line from Hankow on the 
Yangtsze-Kiang to Peking. In order to allay the 
fears of the probable investors, the Emperor said, 
‘* We grant the privilege of building the line to 
wealthy men and rich merchants of the various 
provinces, such as shall be able to show a capital 
of 10 million taels and above, in shares or other- 
wise,” and he also pointed out the advantages 
which were likely to accrue to them from the 
increased traffic and the easy, as well as the 
speedy, transmission of goods. They were, more- 
over, assured that as the line will ‘‘be a purely 
commercial affair, the Government officials shall not 
interfere either with the gains or losses of the said 
company.” But the wealthy men were too well 
acquainted with the ways of the officials, and the 





edict fell flat. That being so, another edict has 
been issued, in which it is stated that a loan of 
30,000,000 taels has been raised in America. It 
is difficult to say what may be expected from this 
arrangement, but reports of difficulties between the 
contracting parties are already current. Another 
contract is said to have been made between the 
Chinese Government and a French company—the 
Compagnie Fives-Lille—to construct a railroad 
between Lungchau, in Kwang-si, and the Chen- 
wan Kwan, and an elaborate form of contract has 
been published giving details of the arrangements. 
It is stated that Sheng Taotai has been appointed 
Director-General of Railways, and his past record 
is not such as to inspire much hope for the imme- 
diate future. He is one of Li Hung Chang’s 
favourites, and, like his patron, is a very able man, 
but his chief object always seems to be to fill his 
pockets from the proceeds of any undertaking with 
which he is connected. He was charged with some 
of the arrangements for providing the munitions 
of war in the late contest between China and 
Japan, and there can be little doubt that he was 
largely responsible for the disasters which followed. 
He is, moreover, credited with an intense dislike 
of Britain, as indeed seems to be proved by the 
contracts he has made with American syndicates. 
He recently proposed to transfer the Han-Kan 
iron works to an American syndicate, an arrange- 
ment against which the Viceroys of Chi-li and 
Hupei strongly protested. 

It is difficult to make out from the confused 
arrangements which are being made, what line of 
policy the Chinese mean to adopt in the matter of 
railway construction. Indeed, it is probable that 
they have no definite policy, and that, meantime, 
they are drifting according to circumstances. Li 
Hung Chung is reported to have said, when on his 
travels, that railways would not be constructed in 
China by means of foreign concessions or foreign 
capital, but would be kept in Chinese hands and 
be constructed with Chinese capital, but evidently 
Li did not know all that was going on. Probably 
he had before him the example of Japan, where so 
rapid an extension of railways has taken place. 
But he ought to have known that the Japanese had 
gone about their work in a very different manner 
from the Chinese. For more than a quarter of a 
century they had been educating men who were 
able to take charge of the works as they developed, 
while the general diffusion of western knowledge 
among the people, by means of schools and news- 
papers, had prepared them to give a support to any 
proposals which were made, which was certain to 
make them successful in their financial aspects. 
Above all, those who had invested their money in 
them had a guarantee that the legitimate profits of 
the undertakings would be theirs, and not be 
swallowed up by greedy officials. The absence of 
public opinion in China makes it impossible to 
expect such a movement as occurred in Japan, at 
least for a considerable time. That opinion must 
be created by a revolution in the system of educa- 
tion, by the improvement of roads, by the develop- 
ment of railways and telegraphs, and by the spread 
of information through newspapers and journals. 
Unless these fundamental steps be taken, the 
Chinese will simply flounder along in a hap-hazard 
manner, and probably at last fall into the hands 
of Russia. 

If these steps were taken, they would strengthen 
the central Government, and place the provinces 
above the rapacity of the local governors. The 
whole system of taxation in China requires to be 
revolutionised, and some guarantee given to the 
people that they will not be fleeced by many 
officials, for until this be done, they will not sub- 
scribe to undertakings, the proceeds of which go 
chiefly to swell the incomes of the mandarins. The 
Chinese have an object-lesson in their Imperial 
Customs service as to the manner in which a public 
department should be conducted. That service, 
from very small beginnings, now collects a yearly 
revenue of 22 million taels, every tael of which is 
accounted for to the Imperial Exchequer, whereas 
formerly, when the custom dues were levied by the 
provincial authorities, the latter kept the greater 
part for themselves, and only forwarded the surplus 
to the capital. Ifthe Chinese were to appoint a 
man like Sir Robert Hart to be Director-General 
of Railways, and to place the works and the 
revenues under his control, they would soon 
get all the funds which they require for the ex- 
tension of their railway system, and, judging from 
what has been done in Japan, they would obtain 
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returns which would enable them to develop the 
resources of the country, and keep it free from 
the exclusive domination of any foreign Power. 
We shall see what Li Hung Chang does to re- 
deem the promises he made when in this country, 
and we venture to express the hope that if he is not 
baffled by the tactics of his opponents, he will not 
allow his shrewd common-sense to be overruled by 
his national prejudices. 


MACHINE FOR DEGREASING LEATHER. 

Tue use of dyed leather is familiar to every one. 
It is seen in purses, cigar cases, the linings of hats, in 
gloves, and in laminate of other instances. The skins 
most generally employed for such purposes are sheep 
skins (skivers and basils), calf, goat, chamois, and white 
leathers. They are tanned with sumach or with bark, 
according to their nature, but whatever the agent em- 
ployed the natural grease existing in the skin is not 
wholly removed in the process. This grease resists 
the introduction of the dye, and not only does it 
render the skin less capable of absorbing the colour- 
ing matter, but, owing to its unequal distribution, 
it causes the dye to act irregularly, producing a 
mottled effect, which is quite inadmissible in high- 
class goods dyed in light colours. To remove the 
grease the skins need to be treated with benzine, 
which, by its well-known solvent action, leaves them 
ina state in which the dye can penetrate them per- 
fectly. It is possible to carry out this degreasing 
treatment by the crude method of soaking and drying 
in the open, but the cost of the spirit and the danger 
of the process have long since caused this plan to be 
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abandoned. The ordinary practice is now to skewer 
the skins in batches on frames, and hang them in 
closed vats, where they are subjected to a constant 
shower of benzine. When the grease is believed to be 
entirely removed, the benzine is stopped, and hot air 
forced through the vats to evaporate the spirit still 
remaining in the skins. This part of the process needs 
to be conducted with great caution, as a slight excess 
of temperature has a very detrimental effect on the 
leather. 

Recently a new machine for degreasing leather has 
been invented by Messrs. Wright and Monk, Parkin- 
son-street, Nottingham. This machine we illustrate 
on the present and opposite pages in this issue. It 
has been designed to avoid the defects of the existing 
process by obtaining a perfect distribution of benzine 
over every part of each individual skin, and by con- 
ducting the drying process at a much lower tempera- 
ture than heretofore. As will be gathered from the 
description we give, very great pains have been taken 
to insure the success of the various operations, and to 
render the apparatus as nearly as possible automatic, 
the only manual operations being those connected with 
fixing the skins in the frames and subsequently remov- 
ing them. 

The apparatus is contained in a building 42 ft. by 
34 ft. and 32 ft. high, and provided with a 6-ton travel- 
ling crane for erecting the plant and executing repairs. 
The operation is carried out on the second floor, 19 ft. 
from the basement, from which the various parts of 
the machine are manipulated. The upper parts of 
the machine are carried upon four main girders, 
running from side to side of the building, and sup- 
orted also by eight cast-iron columns from below. 
[he two tanks in which the skins are degreased are 
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| 14 ft. by 7 ft. and 6 ft. 6 in. deep, and are so arranged 
| that while 36 dozen skins are being degreased in one 
tank, another lot are being dried in the second tank. 
The tops of the tanks are of cast iron fitted with suit- 
able lids for closing the tanks while the goods are being 
operated upon. Each lid, together with the iron 
frames supporting the gratings, is lifted from above by 
a convenient arrangement of gearing (Fig. 2), consisting 
of chains passing over two chain-wheels having a balance 
weight dinchead to the end of the chains, actuated by 
a spurwheel and pinion, upon the axis of which is 
fixed a hand chain wheel for working the lifting 
gear intended for raising and lowering the lid. On 
the underside of each lid are three sets of gratings, 
each carried by four connecting links, and from these 
gratings the skins to be treated are suspended by spring 
clips. Each grating accommodates 12 dozen kine, 
which are hung vertically face to face, with a space of 
4 in. between each pair of adjacent faces. There are 
three clips to each skin, the centre one being fixed and 
the other two movable, and capable of being instantly 
adjusted to suit any width of skin. As soon as a skin 
is put into position, and the clips released, the sus- 

ended skin is held stretched between the outer clips, 
oy means of two compressed springs, fixed on the 
wire, carrying the clips for each skin. The advan- 
_— of this means of suspension, as opposed to the 
older system of skewering, is apparent on account of 
the more efficient circulation both of air and spirit 
}among the skins, apart from the mechanical damage 
done to the goods by the method of skewering. 

When the lid has been lowered, together with the 
skins, into the degreasing chamber, the latter is at 
}once made air-tight by a special arrangement of 
fastenings. A reciprocating motion is imparted to 
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the frames, and the skins are thereby kept in constant 
motion in the solvent, aiding its action, and preventing 
any chance contact between adjacent skins from 
shielding them from the action of the fluid. This 
agitation, combined with a constant and vigorous circu- 
lation of compressed air, is a most important fea- 
ture in obtaining uniform degreasing. 

The degreasing tanks are connected by suitable 
pipes and valves to a charging tank, to which solvent 
is supplied from a store tank in the basement by a 
double-acting vertical pump having cylinders 8 in. in 
diameter by 18 in, stroke, and a plunger speed of 
70 ft. per minute. When the necessary charge of 
solvent has been admitted to the degreasing chamber, 
the oscillation of the frames is started, and also a 
horizontal air compressor with cylinder 8 in. in diameter 
by 12in. stroke. This pump takes air from the upper 
part of the tank and forces it through an air heater, 
which raises the air toa suitable temperature. It is 
then delivered through a series of perforated pipes at 
the bottom of the tank, thus keeping the solvent at 
a uniform temperature, and in a constant state of 
agitation, so that the specific gravity of the liquid is 
the same in every part of the tank, and the quantity 
of fat extracted is distributed and diffuses itself 
throughout the entire volume of the solvent. 

When the degreasing operation is completed, the 
movement of the frames and the air compressor are 
stopped. A suitable time is then allowed for any 
solid matter, such as sumach, &c., to settle, after 
which a portion of the solvent is taken back to the 
charge tank, and the remaining quantity is run into 
an evaporator 9 ft. in diameter and 8 ft. deep, with 
1500 gallons capacity. This evaporator is steam- 


jacketed and fitted with a steam coil inside, and is 
also provided with a set of water gauges and a special 
arrangement of thermometers, to ascertain the tem- 
perature at any time during the process of evaporation. 
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The vapour from the evaporator is conveyed to two 
vertical tubular condensers, 3 ft. 4 in. in diameter by 
8 ft. long, fitted with suitable copper tubes, which 
are tinned inside and capable of recovering 500 gallons 
of solvent per hour each. The base vessel of these 
condensers and the pipes conveying the recovered 
solvent, together with the store tanks, are all gal- 
vanised throughout, so as to avoid any iron oxide 
collecting in the store tanks, which would be -objec- 
tionable and cause iron stains on the goods.’ By the 
base vessel of these condensers is fixed a 30-in. circu- 
lating fan, which assists the vapour in passing through 
the condensers and delivers it into the evaporator, 
and so again back to the condensers. This arrange- 
ment of separate condensers for recovering the solvent 
enables this part of the process to be carried on inde- 
pendently of the drying operation. 

When the whole of the benzine has been run from 
the degreasing vat, and the goods are ready to be 
dried, two 1 ft. 9 in. sluice valves are opened to con- 
nect the chamber in which the goods are placed with 
another special vertical tubular condenser. To this is 
connected a 60-in. circulating fan running 800 revolu- 
tions per minute, and discharging approximately 
12,000 cubic feet of air per minute through a vertical 
tubular heater of 267 2-in. tubes, giving a combined 
area of 838 square inches. This heater is connected by a 
2 ft. 6 in. pipe, having a rectangular branch of 720 
square inches area opening into the degreasing cham- 
ber, where the skins are suspended as before described. 
The vapour taken up by the air is drawn by the fan 
through the condenser, and is there recovered, and the 
air is then forced through the heater, and is raised toa 
suitable temperature which will not injure the skins. 
These are placed at equal and known distances apart, so 
that the air passes through them, partly from the top 
of the goods, but principally by a space formed at the 
end of the chamber by a perforated baffler screen, 
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through which the air is distributed into the tank, 
where it readily absorbs the moisture from the skins, 
and is then drawn through the condenser ; the solvent 
is recovered, and returns by a pipe into the store tank. 
It is very evident that the air used for drying the 
goods, since it does not pass through the evaporator 
as in previous machines, is not contaminated with the 
vapour generated therein, therefore its absorbing 
capacity is much greater. The temperature of the 
air is readily seen by a thermometer attached to the 
top of the heater. The steam is regulated by an 
automatic arrangement for controlling the temperature 
of the air, so as to avoid damaging the goods by over- 
heating. The three condensers are supplied with cool- 
ing water by a double-acting horizontal geared pump 
having a cylinder 10 in. by 18 in., delivering approxi- 
mately 16,000 gallons per hour. 
If our readers have followed this description, which 
is very easy to do by aid of the illustrations, they will 
erceive that the object aimed at by the inventor has 
een twofold ; first, to insure that every square inch 
of each individual skin shall be uniformly acted on by 
the solvent, and that there shall be no spots or streaks 
in which grease shall remain to resist the entrance of 
the dye. Second, to conduct the drying of the skins 
under conditions that will do them no injury, and 
will, at the same time, save the benzine from wasting. 
Both these points are of great importance, for the 
value of the finished goods depends alike on the 
thoroughness of the treatment, and upon their being de- 
livered in the best possible condition. The apparatus 
has been carefully designed for its purpose, and bears 
the promise of success. 





Coat IN FrANcE.—The output of the coal basins of the 
Nord and the Pas-de-Calais last year was 17,057,936 tons. 
The corresponding production in 1895 was 16,139,306 tons. 
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THE U.S. BATTLESHIP ‘‘ ALABAMA.” 

In a paper recently read in New York before the 
American Society of Naval Architects and Marine 
Engineers by Mr. Philip Hichborn, Chief Constructor 
U.S. Navy, he described and illustrated a new type 
of American battleship. We now reproduce the draw- 
ings and extract from the paper some particulars 
descriptive of the design. Figs. 1, 2, and 3, on our two- 
page plate, are respectively a profile view showing the 
general arrangement of the Alabama, which is the 
name of the ship, a half deck plan of the forward part 
of the vessel taken on a plane above the poop, the 
other half plan being sectional, and a full-length half 
deck plan, the other half plan being sectional and show- 
ing the construction. Figs. 4 and 5, on the two-page 
plate, and Figs. 6 to 22, on page 408, give half cross- 
sections at various stations. Fig. 23, on the present 
page, is a general exterior profile view ; Figs. 24, 25, 
and 26 half plans of the upper, main, and protective 
decks ; and Figs. 27 and 28 are half sections showing 
the arrangement of armour. 

The Alabama, and her sister ships, the Illinois and 
Wisconsin, are double-turret battleships, having a 
length on load water line of 368 ft. and over all of 
373 ft. 9 in. The extreme breadth is 27 ft. 24 in. 
The mean draught with 800 tons of coal on board, 
together with two-thirds stores and two-thirds ammu- 
nition, is 23 ft. 6in., the corresponding displacement 
being 11,520 tons. The vessel, as will be seen, is 
higher se and forward than she is aft, having 
20 ft. freeboard at the bow end and 13 ft. 3in. at the 
stern. Amidships the freeboard is 19 ft. 10 in. 

The design of the ship differs materially from that 
of recent vessels of a similar class in the British 
Navy ; indeed, it is marked throughout by originality 
and boldness of arrangement both in general features 
and matters of detail. The armoured protection is 
very complete. There is, firstly, a belt of Harveyed 
plating, 164 in. in maximum thickness, which extends 
for the entire length of the engine and boiler spaces. 
It rises 3 ft. 6 in. above the normal load water line, 
and extends below the water for 4 ft. This belt is 
extended forward beyond the citadel up to the bow, 
but tapers off in thickness until it is only 4 in. where 
it joins the stem. The stern is not, however, similarly 
protected, the armour belt stopping short abreast the 
after turret, as is shown in Fig. 26 and Figs. 8 and 
9, which are respectively stations 70 and 77 on 
Fig. 1. It will be seen that the armoured belt is 
shown in section in Fig. 9, but has disappeared in 
Vig. 8. The protective deck is cl on two 
systems. We will deal with the midship part first. 
Extending over the engine and boiler spaces, the deck 
is flat and 2in. thick. It extends from side to side 
of the vessel, joining the top edges of the port and 
starboard belt, being tap riveted to each. This, it will 
be seen, is generafly in accordance with the usual ar- 
rangement in vogue before the Magnificent and Majes- 
tic were laid down. Figs. 4 and 5 and Figs. 11 to 14 
show this feature. Forward and aft of this central 
portion a different method of construction is adopted. 
Turning to Fig. 15, which is the next section we illus- 
trate that is forward of the flat deck, it will be seen that 
the “eemtaage deck is turned down and is attached to 
the bottom edge of the belt. Figs. 16 to 22 show the 
construction in the more forward parts of the vessel, 
whilst Figs. 6 to 10 show that a similar arrangement 
of bending down the deck at the sides is adopted 
aft of the central citadel, although the belt armour 
is not continued right to the stern as it is to the 
bow. The thickness of the sloping part forward 
is 3 in, and aft it is 4 in. thick, Where the 
protective deck is inclined at the sides, cofferdams 
3 ft. in width and extending as high as the top of the 
armour belt are provided. The space inclosed is to 
be packed with cornpith ellulose, which will be com- 
pressed to a density of 6 lb. per cubic foot. It will be 
seen from Fig. 26, on the present page, that the coffer- 
dam extends eae ed the whole length of the ship. 
The openings formed by the junction of the part of the 
armoured deck which is flat with that at each end 
which is sloping at the sides, are blocked by diagonal 
armour bulkheads 12 in. in thickness, 

The side armour is continued above the thick 
belt to the main deck by a belt 54 in. thick. This 
belt extends over the length of the central citadel, 
and ends in 12-in, diagonal balkheads, which are in 
line with the 12-in. bulkheads below. Behind this 
thin belt are the broadside torpedo positions, which are, 
therefore, above water level, as shown in Fig. 1. In- 
board of this 54-in. belt are worked cofferdams 3 ft. 
wide and 3 ft. high, the top of the cofferdams being 
thus 6 ft. above the load water line. The space en- 
closed by the cofferdams is filled with cornpith cellu- 
lose. Extending above this belt to the upper deck, 
and from the forward barbette to a point just forward 
of the after turret, is side armour of 54in. This ends 
in diagonal armoured bulkheads. It will be seen, there- 
fore, that the central portion of the ship is completely 
inclosed by armour extending from 4 ft. below the load 
water line to the level of the upper deck, or a height 
of about 23 ft., the minimum thickness being 54 in. 





The turrets have 15-in. armour, the port plates, 
however, being 17 in. thick. The armoured barbettes 
beneath the turrets are 15 in. thick, excepting over 
the arc within the diagonalarmour, within which the 
armour is reduced to 10 in. The barbettes protect 
the ammunition hoists, revolving gear of turrets, &c., 
in the usual way. The arrangement is shown in 
Figs. 1, 2, 3, 9, and 16. The turrets are oval in plan, 
the front plates being inclined from the vertical, and 
the rear plates upright. The centre of gravity of the 
revolving parts is in the axis of rotation, so that the 
turret being balanced, it can be turned by its engine 
without undue friction even when the ship has a 
heavy list. The forward turret, as will be seen from 
Fig. 1, is at a greater height above water than the 
after one, the former being at the level of the fore- 
castle deck. The after turret is level with the main 
deck. The conning tower has 10-in. armour. There 
is an observation tower aft with 6-in. armour. 

Turning to other features of the design, Mr. Hich- 
born gives some details of construction which are of 
interest. He tells us that the new battleships are dif- 
ferent in regard to the method of framing from that 
usual in American vessels of this class. ‘‘The main 








deck gun positions are also protected by 6-in. armour. 
The secondary battery consists of seventeen 6- 
pounders and six 1-pounder quick-firing guns. There 
are also four gatling guns and a field gun. There 
are four broadside torpedo-tubes placed above water 
level, as stated, the positions being protected by the 
54-in. armour belt. Their positions are shown in 
Figs. 1 and 26. There is no bow torpedo discharge. 

The machinery consists of two pairs of propelling 
engines which are of the usual vertical tri-compound 
type, with an estimated collective horse-power of 
10,000 indicated, the —— legend speed being 
16 knots. The engines are placed in two water-tight 
compartments separated by a middle line bulkhead. 
There are eight single-ended return-tube boilers, placed 
in four water-tight compartments, and having two 
chimneys which are abreast of each other. These 
boilers have each four furnaces of 39 in. diameter, 
They are fired athwartships. 

Other features of the arrangement and design are 
shown in the admirable drawings we are able to repro- 
duce from Mr. Hichborn’s paper. For convenience of re- 
ference we also append a detailed statement of the chief 
elements of design and technical data in tabular form ; 
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deck. The longitudinals are, of course, continuous, » overall ... se ee 373 ft. 9 in. 
their lower edges being scored over the main frame Breadth moulded ... 4 ee 72 ft 


angles, and the lower angles of longitudinals being 
worked intercostally. The upper angles of longitu- 
dinals are, however, continuous, while the reverse bars 
are worked intercostally. Between the frame angles 
and reverse bars are worked bracket plates of uniform 
width, flanged at one end so as to connect with the 
longitudinals, and also flanged at the other end so as to 
give local stiffness.” It is claimed that with this 
method of construction greater rigidity and strength 
is obtained with a smaller weight of material. 

The armament consists of four 13-in. breechloading 
guns, which are carried in the two turrets, and four- 
teen 6-in. quick-firing guns. Eight of the latter are 
mounted on the main deck behind the 54-in. armour, 
and have between them 14-in. splinter bulkheads. 
They also have 3-in. shields attached to the gun car- 
riages. Two more 6-in. guns are placed on the main 
deck forward, the positions being protected by 6-in. 
armour, the ends of the plates being turned in so as to 
afford some protection against raking fire. The posi- 
tions of the 6-in. guns on the main deck are shown in 
Figs. 1,3, 23, and 25, and also in Figs. 14 and 18, the latter 
being one of the two forward guns. They have an arc 
of fire of 45 deg. each way, or 90 deg. in all. The re- 
maining four 6-in. guns are on the upper deck amidships, 
as shown in Figs. 2, 23, and 24. They are mounted 


so that the forward pair can fire right ahead in line 
with the keel and aft to 45 deg. abaft the beam, the 
after guns having a similar range aft. These upper 





. extreme ... ee bes 72 ft. 23 in. 
Freeboard, forward ~ ae 20 ft. 
aft 13 ft. 3 in® 
a9, 205, 


amidships : a 
Mean draught with 80 tons of 
coal and two-thirds stores and 


ammunition _... a5 Ee, ee 
Corresponding displacement 11,520 tons 
Speed a ie ve ie 16 knots 
Indicated horse-power ... obs 10,000 
Area, midship section i 1613 sq. ft. 
,, load water plate ... kes 19,900 


ny 


Tons per inch of immersion 
Moment to alter trim by 1 in. ... 
Wetted surface es 
Rudder area — soe tse 
Mean draught, with all stores, 

provisions, and ammunition, 

and 1200 tons of coal on board 
Corresponding displacement 
Metacentric height at 24 ft. 7 in. 

draught ... ce aes me 
Range of stability at same 65 deg. 
Maximum righting arm 2 ft. 6 in. 

* = moment 30,350 foot-tons 

Angle of maximum righting arm 35 deg. 


923.65 ft.-tons 
35,300 sq. ft. 
225 


—_— ” 


27 ft. 7 in. 
12,140 tons 


4 ft. 6 in, 


Armament : 


Main battery ... Four 13-in. breech- 
loading and fourteen 
6-in. quick-firing> 
guns 
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Secondary battery Seventeen 6-poun- 
der, six 1-pounder 
quick-firing guns, 
four Gatling, and 
: p one field guns 
Height of axis of forward 13-in. 
guns above normal load water 
line nee sa = oe 26 ft. 6 in. 
Height of axis of after 13-in. 
guns above normal load water 
line oss a te a 19 ft. 
Mean height of axis of 6-in. guns 
on main deck 


1 a e e 15 ft. 43 in. 
Mean height of axis of 6-in. guns 


on upper deck ... > ee 
Armour: | 
Material Harveyed nickel 


steel 
Thickness of water - line belt 
amidships, top ... =e 2 
Thickness of water - line belt 
amidships, bottom _... + 93 ,, 
Height of upper edge above 
normal water line 2 2 
Total depth of belt ae 
Thickness of side armour over 
main belt 
Thickness of 
armour... dag ee 5} ,, 
Thickness of turret armour 17 in. and 15 in. 
om barbette armour... 15 ,, 10,, 
ss protective deck ... 2? in. to 4. 
“ conning tower... 10 in. 
Weights : 
Hull and fittings, including wood 
backing and miscellaneous 


164 in. 


* 3 ft. 6 in. 
75 6,, 
54 in. 


superstructure 


items ad Sete vee ; 4,918 tons 
Armour and bolts 6a ira 2719" 5, 
Protective deck armour ... re 593 
Armament and two-thirds am- 

munition... ct eee ie 864, 
Equipment and _ two - thirds 


stores, fresh water, and provi- 


sions os oak ae — 498 ,, 
Propelling machinery with 

water... ius cab wat Lis ; 
Normal coal a ve ae 800 ,, 





11,520 ,, 
Machinery : 
Collective indicated horse-power 
of propelling, air pump, and 


circulating pump engines _ ... 10,000 
Revolutions for that indicated 

horse-power__... se. es 120 
Diameter of high-pressure cy- 

linders.... su ss - 335 in. 
Diameter of intermediate cy- 

linders... es we ie 3 ae 
Diameter of low-pressure cy- 

linders ... Kes ~ ar Tes yy 
Length of stroke ... oe ae 46° 3 
Cooling surface of main con- 

densers ... a ays fe 7000 sq. ft. 
Cooling surface of auxiliary 

condensers ‘ ~ sat 800 ,, 
Number of boilers ; a3 
Type oe fe sea ..  Single-ended 

return tube 

Length ‘ fe Fe ae 9 ft. “ in. 
Diameter ... = an ee 15 4; Ges 
Working pressure persquareinch 180 Ib. 


Total heating surface of all 
boilers 


21,200 aq. ft. 


Total grate surface of all boilers 685 ,, 
Number of furnaces in each 

boiler... ie 4 
Diameter of furnaces 39 in. 








MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RalL- 
way.—The Standing Committee of the House of Com- 
mons on Private Bills has approved the change in the 
title of the Manchester, Sheffield, and Lincolnshire Rail 
way Company to the Great Central Railway ——— 
The four lines from London to the north will accordin 
be known as the London and North-Western, the Mid- 
land, the Great Northern, and the Great Central. The 
change of title was absolutely necessary in the case of 
the Manchester, Sheffield, and Lincolnshire, as it will soon 
cease to be a purely Sheffield and Lincolnshire under- 
taking. The alteration was further necessary as the 
re go title was much too long. This is an age of brevity, 
and it is accordingly a very good arrangement by which 
the long-winded Manchester, Sheffield, and Lincolnshire 
will subside into the terse Great Central. The Standing 
Committee of the House of Commons on Private Bills has 
also approved the consolidation of the whole of the ordi- 
nary stock of the Great Central (née Manchester, Sheffield, 
and Lincolnshire) ; the amount of the stock is to be fixed 
for the present at 5,833,836/. The consolidation embraces 
the London Extension stock, which was guaranteed an 
interest of 4 per cent. per annum during the progress of 
the works, but which will soon have to take its chance 
with the previously existing ordinary stock of the com- 
pany. The future of the new consolidated ordinary stock 
1s, of course, entirely dependent upon the success, or 
otherwise, of the London extension. It is possible that 
the stock may receive rather meagre dividends for the 
first few years ; but the Great Central will no doubt ulti- 
mately obtain a good slice of the ever-growing traffic 
between the metropolis and the north. 





BEVEL AND WORM GEAR. 
On the Machine Cutting of Accurate Bevel and Worm 
Gears.* 
By J. H. Grsson. 


MACHINE-CUT gearing, considered an extravagance a 
few years ago, is now become a necessity in all high- 
class engineering practice. 

Even the glamour which the term ‘‘ machine-moulded ” 
suggested is fast fading away, and the Admiralty specifi- 
cation, ‘‘' Teeth of all wheels to be machine cut, accurately 
shaped, and well fitted, so as to reduce backlash to a 
minimum,” is rapidly becoming the general rule. Lest it 
should still be considered that there is nothing to beat 
machine-moulded cast wheels (an opinion tenaciously held 
by — old-fashioned wheelwrights—strengthened, no 
doubt, by having come across some of the too usua 
abortions rejoicing in the name of machine-cut wheels), 
the following extract is quoted from an article which 
appeared in ENGINEERING of January 15, 1897. 

‘To advertise machine-moulded gears is considered a 
guarantee of their absolute accuracy. This is a popular 
delusion. Such gears ought to be, for all practical pur- 
poses, true ; in many instances they are so, but very often 
also they are not. Everything depends upon the amount 
of personal care bestowed upon the manufacture. .. . 
The mere fact that a wheel is machine-moulded carries no 
weight, therefore, to a practical engineer.” 

This disposes of the accuracy of machine-moulded 
wheels ; but even assuming that they are accurate, it is 
surely a barbarous thing to have two cast surfaces slidin 
on one another ; for all toothed gears must slide as om 
as roll. It is commonly supposed that the hard skin of a 
cast tooth prolongs its life; but the sand and grit in the 
skin itself soon wears away the surface and inevitably 
produces backlash. One of the peculiarities of toothed 
gearing is that however badly shaped the teeth may be 
to start with, they always tend to correct themselves as 
they wear; and were it not for the chatter and weak- 
ness due to the wearing away of the teeth, one could 
wish for nothing better than the harmonious union of a 
pair of old toothed wheels which, during years of hard 
work, have rubbed away all inequalities, each accommo- 
dating itself to the peculiarities of the other. Mortice 
teeth are used for this very reason. The iron wheel soon 
impresses the correct curves on the soft wood teeth; and, 
barring the natural results of wear, with very satisfactory 
results. 

Nearly all the machine-cut gears of the present time, 
especially bevel and worm gears, suffer from a most 
serious defect—the teeth are not properly shaped. ‘True, 
the wheels mesh all right when new; and the teeth, 
though equally bad, are at any rate equally spaced, 
being machine divided ; but the bearing part is a potnt— 
perhaps only one point—between a pair of teeth, instead 
of several dines the full breadth. Even if a single tooth 
is able to stand the whole working load concentrated at 
one end, the bearing point soon wears away, the pressure 
being so severe; and, therefore, if deterioration is to 
ensue so soon, the cheaper cast wheels might just as well 
be adopted. 

The configuration of wheel teeth is a matter of pure 
solid geometry ; and it is generally recognised that there 
is no im seilhitg in making a machine that will follow 
or faithfully reproduce any purely geometrical design. 
The first essential is to grasp the principles involved, 
then lay down the construction lines, and clothe this 
skeleton with a combination of mechanical parts that 
shall be constrained to follow the prearranged plan. 

The writer had long held this view with reference to 
the machine cutting of bevel and worm gears, when some 
time ago opportunities occurred of putting it to a prac- 
tical test. A quantity of machine-cut bevel and worm 
wheels being required for some Admiralty work on hand, 
and having in mind the fabulous prices of this class of 
work, as well as its unreliability (two separate samples 
of machine-cut bevels were rejected by the overseer), the 
writer’s employers decided to make two machines to 
his design. These machines, having now n at work 
for over a year, have abundantly demonstrated the truth 
of the principles involved, and it was thought that a 
brief description of them, with a few notes on machine- 
cut gearing generally, would be of interest to members 
of this Institution. 

1. Bevel wheels are used to transmit motion between 
two shafts whose axes intersect. They represent the 
frustra of imaginary cones having their common apex at 
the intersection of the shaft axes. The contact between 
the two cones is, therefore, a straight line ing through 
the common apex. cone 1s sere ey with teeth 
which engage with corresponding spaces in the other, 
and not only prevent slipping, but transmit power. On 
the exact shape of these teeth depends the efficiency of 
the gear. Too often the points and flanks are simply 
struck with a radius to suit the eye, without any regard 
to the smooth rolling of the pitch cones ; and the pair of 
wheels being meshed, each tooth has to be eased until 
they gear all round. 

In setting out a pair of spurwheels, the profile of the 
tooth prs be first obtained by rolling circles in the 
usual way, and then each and every cut made parallel 
to _ axis of the wheel for the whole breadth of the 
tooth. 

A spurwheel is but a bevel wheel whose pitch cone 
apex is at an infinite distance ; and so it may be said that 
each cut actually converges to a point—the apex of a pitch 
cone at infinity. 

The same construction applies to the setting out of 
bevel wheel teeth; the a: being described at the 
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large end, ona development of the outer conical bounding 
surface (Fig. 1, e 404), the tooth is shaped by directing 
each cut towards the pitch cone apex. These are elemen- 
tary details, but it is necessary to keep them clearly in 
mind to appreciate the principles of construction in a 
bevel gear cutter. 

It will be seen that the section of tooth constantly and 
uniformly diminishes towards the apex of the pitch cone, 
and that, assuming the curves of points and flanks to be 
ares of circles, their radii at the mner end of tooth are 
relatively much shorter than at the outer end. Obviously, 
then, for a given number of teeth in a wheel the further 
away one gets from the apex of pitch cone the larger the 
tooth and space will become, and by choosing a suitable 
distance an enlarged profile may be set out of any required 
size. The pitch and rolling circles being determined, this 
be done in the pattern shop, as shown in 
Figs. 1 and 3, page 404. 

Fig. 2 is a bird’s-eye view, showing the essential fea- 
tures of a bevel wheel tooth. Suppose the wheel blank C 
to be made of butter, and a ‘‘space template,” mounted 
at the appropriate relative position thereto asat D. Sup- 
pose also that an ——— thin and rigid knitting-needle 
is pivoted by one end at the apex of the pitch cone; and 
the other end guided over the enla rofile D, the 
the needle must needs sweep out of the blank a perfect 
bevel wheel space, and every peculiarity of the profile 
would be faithfully reproduced in ever-diminishing minia- 
ture as the pivot is approached. By bringing the sides of 
the space template together the pitch could be reduced to 
suit any required number of teeth in a wheel. Com- 
pare this tooth with Figs. 4, 5, 6, and 7, which represent 
spaces in bevel wheels cut out by rotary cutters 
whose sides are radiused to approximate to the curves 
of point and flank. In Figs. 4and 5 the spaces are — 
out by angling -the wheel, first to one side po then 
to the other of the median plane, and running the 
cutter through as shown by the tool marks A A, Then 
another rotary cutter is mounted—the finishing tool: 
the vertical angle of wheel axis is altered so as to bring 
the cuts about parallel to the tips of teeth, and the 
wheel is wobbled a bit extra on fe otk side of the median 

lane, while the finishing cuts B B are run through. 
The result is as shown, <A cycloidal tooth at the outer 
end, merging into a mongrel involute at the other. These 
teeth usually mesh at one point only, E. There is not a 
——. position where a pair of teeth bear along their whole 
ength. 

Figs. 6 and 7 show the involute form of bevel wheel 
tooth. Its chief beauty lies in the fact that the error is 
not so manifest ; but it is there all the same. T'wo cuts 
and D suffice, and each cut is parallel to the root of the 
tooth : consequently too much metal is generally cut off 
the points at the outer end, and the wheels mesh only at 
F. Tt is a favourite dodge in wheels of this description 
to deliberately mutilate the proper proportions of teeth as 
shown by dotted lines, it being rightly recognised that the 
outer ends and tips are useless. 

One machine there is, which, by an ingenious device, 
causes the rotating cutter to wobble axially whilst the 
wheel remains stationary ; the increase of wobble as the 
cutter gets away from the apex of ary cone giving the 
approximate taper to the teeth. But all rotary cutters 
produce the same defect : they cut both ends of the tooth 
to the same radius. They are also very expensive; 
and there is always the temptation to make a cutter 
‘come in” for quite another pitch—in fact, cutters are 
usually marked in pitches }$1n. to 1 in., Lin. to 1} in., 
1} in. to 14 in., and so on, quite irrespective of angle of 
wheel or ratio of gearing. 

It must be confessed, therefore, that it is practically 
impossible to cut correct bevel wheel teeth with rotary 
cutters. For small pitches, and in cases where but 
little power is transmitted and the wear slight, it may 
not matter very much ; the teeth may be mere stumps, 
and by some judicial hit-and-miss practice it may be pos- 
sible to get the bearing point somewhat near the middle 
of the breadth. But the writer of a recent paper on this 
subject was about right when he said that, as usually 
practised, the cutting of bevel gears with rotary cutters 78 
generally so much time wasted. No amount of “dodg- 
ing” will produce a perfect tooth, and for heavy work 
such a method is, as it should be, entirely out of the 
question. 

Coming now to the machine illustrated by Figs. 8 to 10, 
page 405,, it will be observed that the true principles laid 
down in Fig. 1 are rigidly adhered to. The bevel wheel 
to be cut (1) is mounted on a mandril (2), one end of which 
pivots in a small trunnion bearing (3) at the apex of pitch 
cone. The other end is capable of movement in a vertical 
plane, and can be fixed on a graduated quadrant (4) at any 
required angle. A dividing gear (5) turns the blank into 
successive positions for ergy Ries required number of 
teeth, and while each tooth is being cut a pinching screw 
(6) helps the dividing wheel to hold the wheel blank 
securely in place. A slider arm (7), carrying the ram (8) 
and tool box (9), is also pivoted so as to have a universal 
motion about the apex of pitch cone. Its outer end connects 
tothe feed gear, and carries a roller (10), the centre of 
which is constrained to trace out the enlarged profile of 
tooth as set out in Fig. 1, by means of the space template 
(11), feed gear (12), and spring (13). The ram can be set to 
reciprocate in a position according to the size and angle of 
wheel to be cut, and the slot bracket (14) pinched to it by 
bolts. The stroke can be varied to suit the breadth of the 
tooth by altering the radius of the crankpin (15), The 
tool box (9) is capable of lateral adjustment by the screw 
(17) so as to bring the cutting corner of the tool (18) on to 
the straight line or ‘‘radian” joining the centre of the 
roller to the apex of the pitch cone. Thus, if the left 
side of a space is to be cut the roller is made to roll down 
the left-hand profile, and the left corner of the tool is 
brought on to the radian (Fig. 1, 11, and 14). A simple 
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depth and side gauge enables the corner of the tool to be 
set with ease and accuracy. 

The outer end of slider arm terminates in a socket (20) 
and engages a ball which is one with the feed nut (21). To 
the upper end of the feed nut is keyed a ratchet wheel 
(22), which is actuated by the tappet-rod (23), so that by 
adjusting the tappets (24) any desired feed can be im- 
parted to the outer end of slider arm by the motion of 
the ram. On the tool reaching the root of tooth, the 
pawl engages the adjustable rod (25) and stops the feed, 
when the handwheel (26) enables the attendant to bring 
the nut to the top of the feed screw again. The wheel 
blank is turned through another pitch, the pawl sprung 
into gear with the ratchet again, and the next tooth is 
operated upon. 

The botton: end of feed screw terminates in a ball-and- 
socket joint (27), which allows it to accommodate itself to 
any position taken up by the end of slider arm. The space 
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templates are mounted on an are plate (28), which is 
struck from the same centre as the development of the 
pitch circle (29), and the templates themselves are pitched 
so that the distance between them measured on the pitch 
line is equal to .5 pitch -- diameter of roller (+- .01 in. for 
clearance). The same templates are right for the same 
angle of wheel, whatever its diameter and pitch, provided 
the same generating circles are adopted to roll the curves. 

If it be required to gap out the spaces in the wheel 
blank by the machine, the vertical roller guide (30) is 
lifted up, weet in position by set bolts (31), and the 
gaps cut asin Fig. 13, the width of tool being not greater 
than the root space at inner end. But it is much better 
to cast the gaps as shown in dotted lines (32), leaving the 
machine to shape the teeth only. Of course, this gap 
casting is out of the question when using expensive 
rotary cutters ; but a shaping tool does not cost much to 
renew, besides, the cutting corners, which actually shape 
the teeth, do not touch the skin of casting, as the outer 
and inner ends and tips of teech are already machined in 
the lathe. 

Figs. 11 and 14 show the operation of shaping the left 
sides of spaces, and Figs. 12 and 15 the finishing cut. 
Automatic gear for effecting these operations is possible, 
but scarcely worth the additional expense, as one lad 
can manage two machines quite comfortably. A photo- 
graph of the first bevel wheal cutting machine is ex- 
hibited, with finished wheels and blanks lying about, 
and a wheel in process of cutting. The first pair of wheels 
cut were mounted in their bracket, and appear in the 
immediate foreground. Twoand a half teeth are in gear, 
and the fit was so perfect that a feeler could not be in- 
serted at any of the five points of contact, either back or 
front. Nevertheless the wheels could be spun round by 
the finger, and were practically noiseless, It will take a long 





time for those bearing surfaces, each 2? in. long, to wear 
down to any appreciable extent. It is only fair to state 
that this machine was built by Messrs. Hulse and Co., of 
Manchester, which accounts in a great measure for the 
extremely successful results. 

Next in importance to the efficiency of a machine comes 
simplicity of working, and the writer claims for this 
bevel wheel cutter that it is extremely simple to under- 
stand. Any mechanic of ordinary intelligence can readily 
manipulate it, and he is not dependent on a long list of 
instructions and rules as to how to “‘ set” it, which the man 
usually knows as much about as the master mariner does 
about the nautical almanac. 

The writer has in mind an American bevel wheel 
cutter which was so complicated that the purchaser, an 
eminent machine-tool maker in this country, had to go 
over to the States to get practical instruction from the 
inventor. A convenient bench was fitted up near at hand, 


Fig.7 
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SHOWING METHOD OF SETTING CURVES FOR ENLARGED PROFILE. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 18. 


Last autumn’s national election induced pig-iron 
makers to prematurely and unduly discount its effects. 
Since then pig-iron stocks have been gradually increas- 
ing, and are now about 1,000,000 tons, with produc- 
tion per week, according to one authority, 170,000 
tons, and another 179,000 tons, which is con- 
siderably in excess of needs. Coke has declined to 
1.50 dols. Ore is lower. Freights on several lines are 
reduced, and with increasing stocks it is not to be 
wondered at that quotations should weaken, especially 
under the renewed efforts of several large producers to 
sell. The drop inpigis about 25cents. Billets are‘lower, 
and large buyers will use up closer what they have before 
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where the wheels were mounted and filed up as they came 
off the machine. In the case of another machine, the 
owner thereof could not explain it, as the independent 
and intelligent mechanic who attended to it was off on the 
spree, 

(To be continued.) 





ROLLING CRADLES FoR LIGHT RAILWAYS: ADDENDUM. 
The following was accidentally omitted from our article 
on this subject last week : 


pana horse-power x 49 _— 70 less gradient 50 per 1000=20. 
34 tons x 3.2 m. per sec. 

It should immediately precede the similar calculation at 
the bottom of the middle column, page 368. 





CaTaLocurs.—We have received from Messrs. Head, 
Wrightson and Co., Limited, Thornaby-on-Tees, a copy 
of an illustrated pamphlet describing their works and 
showing examples of many of the important engineering 
feats accomplished by them.—Messrs. Pierson and Co., 
engineers and contractors, of 124, Fenchurch-street, E.C., 
have sent us a copy of their section list of steel girders, 
&c., to which are added illustrations of roof bridges, &c., 
carried out by the firm.—The new catalogue of brick- 
making machinery, issued by Messrs. 'T. C. Fawcett, 
Limited, of the Whitehouse Engineering Works, Leeds, 
contains different illustrated descriptions of many of the 
various sizes of semi-dry and plastic machines made by 
the firm.—A very complete and interesting catalogue of 
wood-working machinery has been issued by Messrs. 
Thomas Robinson and Son, Limited, of the Railway 
Works, Rochdale. It contains 115 pages, and is excellently 
printed, 





buying again. Steel rails are dull, after a spurt 
which led to the purchase of about 1,500,000 tons. 
Congress is now entering on the tariff discussion, and 
if no obstructive tactics develop themselves, it is 
more than probable that considerable buying will be 
done as against hardening prices. A 5000-ton order 
for shapes goes to Pittsburgh to-morrow. Plate iron 
and steel orders are dropping in with greater regu- 
larity. New business is promising. The building 
season is at hand, and to all external appearances 
there will be heavier investments in houses, office 
buildings, shops, factories, and bridgework than 
last year, on a lower level of prices. All the 
tinplate works throughout the country are crowded 
with work. 


Srconp-CLass PASSENGERS ON THE LONDON AND NorRTH- 
Western Raitway.—The directors of the London and 
North-Western Railway Company have decided upon a 
revision of the fares charged for second-class passengers, 
with the view of making the difference, as compared with 
the third-class passengers, only nominal. This is a course 
which we strongly advocated some time ago, believing 
that there is a large proportion of railway travellers who 
prefer to go in the second-class carriage in the expecta- 
tion of escaping objectionable companions, if not also 
of securing more comfort. The mdon and South- 
Western some time ago adopted the course suggested, 
and experienced satisfactory results, and we doubt 
not the London and North-Western will also find 
an appreciable increase in the number of second-class 








passengers. 
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NOTES FROM THE NORTH. 
G.Lascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a moderate busi- 
ness done in the pig-iron warrant market last. Thursday 
forenoon, about 25,000 tons of all kinds changing hands, 
The tone was firm, due principally to ‘‘bear” covering, 
and there was an advance in prices all round from 
3d. to 24d. per ton. In the afternoon the market 
was still firm, and prices were advanced another 1d. 
per ton. About other 20,000 tons of iron were dealt 
in, and the settlement prices at the close were as 
follow: Scotch iron, 45s. per ton; Cleveland, 40s.; 
Cumberland and Middlesbrough hematite iron, 48s. and 
48s.6d. per ton. A ‘‘bear” fidget came over the pig-iron 
market on Friday forenoon. One or two operators 
offered to buy iron, and at advancing prices, which 
frightened those who stood short of the market, and in 
the effort to cover values had a sharp advance, ranging 
from 3d. to 6d. per ton. About 20,000 tons were dealt in. 
A large amount of business was done in the afternoon, fully 
30,000 tons of iron changing hands. The buying wasasg' 
as the selling, but prices eased off 1d. to 2d. from the fore- 
noon close, andthe closing settlement prices were 45s. 3d., 
40s. 44d., 48s. 3d., and 48s. 9d. per ton. An unusual 
amount of excitement prevailed in the market on Monday 
forenoon, owing to the exceptional demand for hematite 
iron, especially Middlesbrough, which, on a few pur- 
chases being made, rose 1s. 2d. per ton from Friday’s 
close. Warrants were scarce, and those short had to 
meet sellers’ views. All other sorts shared in the re- 
covery. Only some 30,000 tons were dealt in. Prices 
rose 24d. to 7d. per ton. In the afternoon there was a 
sharp reaction in prices, warrants having evidently 
become more plentiful, and being freely offered, with the 
result that there were relapses ranging from 14d. to 74d. per 
ton. Other 30,000 tons were sold, and only some 6000 
tons of Middlesbrough hematite iron changed hands 
throughout the day. The closing settlement prices were 
45s. 3d., 40s. 7)d., 488. 44d., and 49s. 43d. per ton. 
There was less excitement on the warrant market on 
Tuesday forenoon, but the tone was still steady. About 
15,000 tons of iron changed hands. In the afternoon 
the market was easier until the close, when, on 
the circulation of a report that Messrs. Harland and 
Wolff had seceded from the Engineer Employers’ 
Federation, there was some buying, and Scotch 
iron rallied a little from the lowest. The sales 
amounted to some 20,000 tons, and the settlement prices 
at the close were 45s. 3d., 40s. 74d., 48s. 3d., and 49s. 44d. 
per ton. The market was quiet this forenoon, though 
there was some “‘bear” covering, owing to the more 
favourable outlook of affairs in the engineering trade. 
Some 20,000 tons were dealt in, and prices advanced 
all round 1d. to 3)d. per ton. In the afternoon other 
30,000 tons changed hands, and prices left off steady. 
The settlement prices were 45s. 6d., 40s. 74d., 48s. 6d., 
and 49s. 6d. per ton. The following are the prices 
of several No. 1 special brands of makers’ iron: 
Clyde, 51s. per ton; Summerlee, 51s. 6d.; Gartsherrie 
and Calder, 52s.; Coltness, 52s. 6d. per ton—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 50s.; Shotts (shipped at Leith), 52s. 6d. ; 
Carron (shipped at Grangemouth), 51s. 6d. per ton. The 
shipments of pig iron for last week from all Scotch ports 
amounted to 5278 tons, as compared with 6956 tons in the 
corresponding week of last year. They included 129 tons for 
India, $10 tons for Australia, 140 tons for France, 260 tons for 
Italy, 675 tons for Germany, 375 tons for Holland, smaller 
quantities for other countries, and 2614 tons coastwise. 
The number of blast-furnaces in actual operation is still 
81, the same number as were in operation at the same 
time last year. A slight improvement has occurred in the 
foreign inquiry, but, as will be seen, the shipments are 
still comparatively small. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 361,638 tons, as against 362,163 tons 
yesterday week, thus showing for the past week a reduc- 
tion amounting to 525 tons. 


Finished Iron and Steel.—The Scotch iron trade is fairly 
active in the manufacturing departments, but the prices 
are not what could be desired. 

Scotch Steel Manufacturers.—For some time the steel 
manufacturers of the West of Scotland have been agitat- 
ing for a reduction of fees charged by Lloyd’s Committee 
for steel testing, the charge for which has been 6d. per 
ton for ship-plates and 1s. per ton for boiler plates. The 
memorial, which has been presented through Bailie 
Guthrie, the representative of the Clyde Sailing Ship 
Owners’ Association, has resulted in the sub-committee 
yesterday recommending to the general committee, which 
meets on the 8th prox., a reduction in the charges, which 
will mean a saving of several thousand pounds yearly to 
the steelmakers. The Admiralty have again contracted 
with Messrs. James Miller and Co., Limited, Coatbridge, 
for the supply of all the steel ship rivets required at the 
various Royal dockyards. It is understood that the con- 
tractors have come under an engagement to supply 300 
tons per week should the Admiralty requirements neces- 
sitate this quantity. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia for this year, up to last Wednesday, stood at 
32,120 tons, as compared with 27,755 tons for the corre- 
sponding period of last year—an increase of 4365 tons. 
The price is given as steady at 8/. 5s. per ton. 

Glasgow Copper Market.—The copper market was dull 
last Thursday forenoon. One lot of 25 tons was sold, and 
quotations declined 3s. 9d. per ton. There was no deal- 
ing in the afternoon, but the quotations were 2s. 6d. per 
ton better than at the forenoon session. At the forenoon 
session on Friday one lot was sold, and the price rose 
2s. 6d, per ton. No business was done in the afternoon, 








and quotations gave way 2s. 6d. per ton. Only one lot 
changed hands on Monday forenoon, when the price fell 
3s. 9d. per ton. Fifty tons were sold in the afternoon, 
and prices gave “of 1s. 3d. per ton. Yesterday forenoon 
the price was 1s. 3d. per ton better, but no business was 
done. Fifty tons were sold in the afternoon, and prices 
dropped 3s. 9d. per ton—to 49/. 15s. per ton. At the fore- 
noon session of the market to-day 50 tons of copper were 
bought, and the price rose 2s. 6d. per ton. Nothing was 
done in the afternoon, but the forenoon’s improvement 
was lost. 

New Shipbuilding Contracts.—The Clydebank Engi- 
neering and Shipbuilding Company, Limited, have 
received an order for 20 barges, of about 400 tons each, 
for the Chinese Eastern Railway Company. They have 
also booked an order to build a large steamer for the 
Russian Volunteer Fleet. This vessel will be 7500 tons 
gross, and her dimensions will be as follows: 508 ft. by 
58 ft. by 37 ft. She will be supplied with Belleville 
boilers. It was reported that Messrs. Denny Brothers, 
of Dumbarton, had also booked a similar order, but that 
is denied.—Messrs. Alley and MacLellan are to construct 
10 barges for the Russian Government.—The Ailsa Ship- 
building Company have secured a contract for the building 
of a handsome steam yacht, which is to be constructed from 
designs by Mr. G. L. Watson, Glasgow. 


The New Bridge across the Leven at Alexandria.—The 
contract for the bridge across the River Leven at Alexan- 
dria has been fixed by the Dumbartonshire County Coun- 
cil. Messrs. John Paton and Co. were the successful 
tenderers, their price being 6878/. 7s., and the work is to 
be executed in 12 months. There were eight tenders. 
Messrs. Crouch and Hogg, Glasgow, are the engineers. 


Glasgow Association of Civil Engineer Students. — 
At the sixth general meeting of this association, which 
was held on Monday evening, Mr. W Easton, 
Assoc. Mem. Inst. C.E., in the chair, Mr. H 
Brand read a paper on “ The Inverness Contract 
of the Inverness and Aviemore Railway.” He dealt 
particularly with the construction of the large viaduct 
over the River Nairn. Votes of thanks to Mr. Brand 
and to the chairman closed the proceedings. 


New Foghorn for Inchkeith.—The Northern Lights 
Commissioners having decided to place a powerful fog- 
horn on Inchkeith, large quantities of building material 
have been despatched to the island, and —— will 
be commenced at once. The foghorn is to be erected at 
the north-west side of the island, and will be worked by 
steam power. 

Institution of Engincers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, Professor Andrew Jamieson in the chair. Discus- 
sion took place on Mr. Biggart’s paper, which was 
read at the previous meeting. Only two speakers had 
anything tosay regarding the paper, one of whom regretted 
its brevity. Mr. Biggart replied, and was heartily 
thanked for his paper. Tatas also took place on Mr. 
F. J. Rowan’s paper on ‘‘ Recent Practice in the Appli- 
cation of Electricity to Engineering Tools.” The first 
speaker in this discussion was Professor Jamieson, who 
was followed by Mr. McWhirter. Mr. Rowan replied, 
and was thanked for his paper. Subsequently. Mr. Nisbet 
Sinclair submitted a paper entitled ‘‘ Notes on the Esti- 
mation of the Power of Steamships at Sea, and of Feed 
and Circulating Water at Sea;’ and Mr. John Barr, 
Kilmarnock, read a paper on ‘‘The Scraping of Water 
Mains.” Messrs. Sinclair and Barr’s papers will fall to 
be discussed at the April meeting of the Institution, 
when the annual business will fall to be transacted. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another Armour-Plate Trial.—The plate has again 
proved superior to the projectile. This result was arrived 
at during arecent trial of a 6-in. Harveyed plate, measur- 
ing 8 ft. by 6 ft., which was fired at by a 6-in. breech- 
loading gun, with a full charge of 48 Ib. of powder, giving 
a striking velocity of 1960 foot-seconds, the distance from 
gun to plate being 30 ft. Five rounds having been fired, 
no cracks were discovered. All the projectiles were 
broken to pieces, and the actual penetration, measured by 
the points of two projectiles being jarred out, was only 
14 in. Holtzer’s service projectiles of 100 lb. weight were 
used. The makers of the plate asked for a sixth shot to 
be fired, and when the request was acceded to the result 
was unaltered. Slight surface cracks were noticed around 
the point of impact, but otherwise the plate was not 
damaged. 

Sheffield and the Proposed New Tariff in America.— 
Those manufacturers in Sheffield who are in close touch 
with American politics have for some months arrived at 
the conclusion that the new tariff would represent a con- 
siderable advance in the duties upon the cheaper classes 
of cutlery, particularly on pocket knives. Consequently 
for some time they have been getting together as 
large stocks as possible of these goods for shipment to 
the States. It is stated that one house alone has received 
an order for 5000 pairs of stag carvers of a cheap pattern, 
and the majority of the American houses are now very 
busily engaged in the manufacture of cheap pen and 
»0cket cutlery. Germany will suffer more severely than 
Fn yland from the change in trading conditions, and 
makers of best cutlery do not anticipate much interfer- 
ence. The cutlery trade done with America from Shef- 
field does not represent a large sum of money, as of late 
years this branch of business has been steadily growing in 
the States, fostered by a strong protective policy. 

The Midland Railway Bilil.—The Bill of the Midland 
Railway Company, by which power has been obtained 
to construct lines in Derbyshire and Yorkshire, and 





undertake other work, at a cost of 960,000/., has 
through Committee. Amongst the work to be under- 
taken in Yorkshire is the Treeton and Brightside Rail- 
way, which is to commence at Treeton at a junction with 
the Derby and Leeds line, and terminate in Sheffield by 
a junction with the line of the Midland Company from 
Sheffield to Rotherham. This branch line, which is only 
33 miles long, is of great importance to Sheffield. Another 
line, 24 miles long, will commence at Worsborough and 
terminate at Monk Bretton. Powers have been granted 
for the acquisition of land in Kimberworth for the purpose 
of extending the existing line on each side. 


Steelworkers’ Strike at Penistone.—A large number of 
men employed at the Penistone works of Charles Cam- 
mell and Co., Limited, came out on strike on Saturday, 
in protest against the action of the contractor in dismiss- 
ing from his service the secretary of the Penistone Lodge 
of the National Steelworkers’ Association. The portions 
of the works affected are the rail, tyre, and hammer shops. 
The men have met and protested against the action of 
the contractor and manager, and pledged themselves to 
support the action of the executive of their association. 
The quarrel is not looked upon as a very serious one, and 
hopes are entertained of an early settlement. 


Progress of Electric Lighting.—The Sheffield Electric 
Light and Power Company, Limited, have recommended 
the payment of a dividend of 74 per cent. for the past 
year. The 1896 shares remaining unissued of the 14,000 
into which the company’s authorised capital is divided, 
are to be offered to the shareholders at 2/. per share pre- 
mium. The company’s revenue from the sale of current 
has advanced from 6935/. 4s. 1d. to 11,2577. 15s. 4d. during 
the year. It is proposed to ask the shareholders to pass 
the necessary resolution for increasing the capital from 
98,0002. to 280, 0002. 


Iron and Stecl.—Prospects in the engineering industries 
are good, and in heavy work more especially the demand 
keeps well up. Hydraulic and electrical plant is in great 
request, and marine engineering work, such as crank- 
shafts, &c., gives employment to more than the ordinary 
number of men. In the Sheffield district makers of 
armour-plates, projectiles, heavy ordnance, and sword 
bayonets report the existence of a thriving trade. The 
lighter industries are, on the whole, quieter in tone, with 
the exception of files and edge tools, which are going 
strongly. Railway work is plentiful, and makers of 
wheels, tyres, axles, buffers, and springs are likely to have 
even a more successful year’s trade than they experienced 
in 1896. Mining and contractors’ tools find ready markets 
in South Africa, Australia, and the East. Steel manu- 
facturers are, without exception, very busily employed, 
and it is stated that there are no steel furnaces out of use 
at the present time. Quotations are unchanged. Bes- 
semer billets of special carbon used in the Sheffield trades 
realise from 6/. to 62. 10s. per ton; bar iron is quoted at 
62. at makers’ works and 6/. 10s. in warehouse ; hematites 
are delivered in Sheffield quoted at from 59s. to 61s. ; and 
Siemens-Martin acid steel of average quality realises 8. 


South Yorkshire Coal Trade.—The demand for steam 
coal is very heavy, and as there are no stocks at the 
collieries it is evident that a strong attempt will be made 
to raise the quotations for this class of fuel for export 
pe from 7s. to 7s. 6d. House coal is quieter on the 
week, but manufacturers’ coal is active, although there is 
strong competition for some markets. Gas coal is not in 
so great demand as formerly. Quotations are as follow: 
Best Silkstones, 8s. 6d. to 9s.; Barnsley house coal, 8s. to 
8s. 6d.; hards, 7s. to 7s. 6d. ; manufacturers’ sorts, 4s. to 
5s. 6d. ; common coke, 8s. 6d. to 10s. 6d.; best washed 
qualities up to 13s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the tone of the 
market was pretty cheerful. Labour troubles, however, 
interfered to some extent with business, and it was gene- 
rally opined that the disquiet feeling abroad also prevented 
the market being so firm as it should be, considering the 
large volume of business going on. Sales took place 
at 40s. 9d. for early f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, and few merchants who had any for 
sale would listen to a less quotation, whilst makers asked 
up to 41s. 6d. The lower qualities were scarce and firm 
in price, No. 4 foundry being 40s. 3d., and grey forge 
40s. East coast hematite pig iron was rather firmer, 
owing to a rumour having got afloat that makers were 
contemplating buying “A hematite warrants. We are 
unable to say how far such a report is true, but certain it 
is that one of the principal hematite producers here has 
recently bought warrants heavily. Merchants quote 
50s. for early delivery of mixed numbers of local hematite, 
but makers ask up to 52s. 6d. Spanish ore is still any- 
thing but plentiful, and prices are maintained. To-day 
there was practically no change in the market. Reports 
from Glasgow showed some slight fluctuations in warrants 
there, but this had no influence on affairs here. 


Manufactured Iron and Steel.—The threatened stop- 
page in the engineering trade is having a serious effect 
upon the manufactured iron and steel industries. Orders 
are difficult to obtain, and prices, though hardly quotably 
altered since our last report, have a decided tendency in 


favour of buyers. The report of Mr. Waterhouse, 
accountant to the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trade of the North 
of England, for the two months ending February 28 last, 
shows the average net selling price per ton to be 5/. 1s. 7d., 
as against 47. 19s, 0.98d. for the preceding two months, 
and in accordance with the sliding scale arrangements 
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wages for the months of April and May will be the same 
as prevailed during the preceding two months. 

Coal and Coke.—Coal generally is quiet, but gas qualities 
are being largely delivered on old contracts. ke con- 
tinues in good request, both for local consumption and for 
shipment, and prices are upheld. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Shipments of steam coal have again been 
heavy; the best descriptions have made 10s. 6d. to 
10s. 9d. per ton, while secondary qualities have brought 
10s, 3d. to 10s. 6d. per ton. The house coal trade has 
been pretty well maintained; No. 3 Rhondda large has 
made lls. 3d. to 11s. 6d. per ton. Shipments of patent 
fuel have continued heavy. Coke has continued in good 
demand ; foundry qualities have made 17s. 6d. to 18s. 6d. 

er ton; and furnace ditto, 14s. 6d. to 16s. 6d. per ton. 
ron ore has ruled firm; the best rubio has brought 
14s. 6d. to 14s. 9d. per ton. The manufactured iron and 
steel trades have continued active, but tinplate bar has 
scarcely maintained its price; quotations for steel rails 
have, however, shown little change. 


Bristol Water Works Company.—The directors’ report 
states the revenue from water rates for 1896 was 
110,320/. 11s. 3d., being an increase of 5033/. 3s. 7d. over 
that of the previous year. The directors recommend a 
dividend on the ordinary stock and shares at the rate of 
7 percent. per annum. The drought of last year was 
more severe than any previously experienced by the com- 
pany ; but notwithstanding this, a constant supply was 
maintained without interruption, although at a consider- 
able addition to the working expenses. Progress has been 
made with works in course of construction in the Yeo 


Valley. The — expended during the year was 
54,2007. 11s. 7d. The length of mains laid was about 124 
miles. 


Great Western Colliery Company, Limited.—Mr. J. 
Wethered presided at the annual meeting of the Great 
Western Colliery Company, Limited, and, in moving the 
adoption of the report of the directors, he referred to the 
continued depression of the coal trade, in consequence 
of over-production. The present state of affairs could not, 
he thought, continue. Improvements in working had 
also had the effect of reducing the cost of raising coal. 


The Nwal Engineering College.—The contract for an 
extension of the Naval Engineering College at Keyham, 
by the addition of a south wing, at a cost of 35,000/., 
was let to Messrs. Shellabear and Sons, of Plymouth, 
who commenced the work in September, 1895, and who 
are now bringing it to a conclusion. The extension, 
which has a frontage of 100 ft. and which runs back 
130 ft., consists of two separate buildings, one for living 
and sleeping, and the other for instructional work. The 
new wing will provide for over 50 students, bringing the 
number at the college up to 250. The architecture of the 
wing corresponds with that of the main building, but 
the frontage is less ornamental. The entrance hall opens 
into a recreation-room 56 ft. by 30 ft., and proportionately 
lofty. This will be used by the senior students, so as to 
relieve the frequently overcrowded state of the present 
recreation-room, which will be reserved for the juniors. 
On the ground floor there are also masters’ rooms, 
and accommodation for the attendants. The first and 
second floors are devoted to cubicles, of which there are 
52, the first floor having also a corridor leading to the 
main building. The educational part of the new wing, 
known as the lecture-room building, consists of three floors 
with spacious and well-lighted class and lecture rooms 
fitted with galleries, preparation-rooms for experiments 
and demonstrations, and a workshop connected with the 
prarges pinion The building will be heated through- 
out with hot water, and the floors are fireproof. The new 
wing has a limestone nobbled frontage, with Portland 
stone from the Government quarries at Portland. In 
other parts, the walls are faced with white glazed bricks. 
The contract has been carried out under the direction of 
Major Kenyon. 

Overtime at Devonport.—Of 4860 workmen employed at 
Devonport and Keyham, 2360 were working overtime on 
Thursday, some of the departments working until nearly 
midnight. The men employed on the cruiser Magicienne 
have been ordered to work until 8 p.m. with half an hour 
only, instead of the usual hour and a half, for dinner. For 
the chief constructor’s staff engaged on the cruiser 
Furious similar arrangements have been made, the hour 
for ceasing work in this case being seven o’clock. 


The Electric Light at Cardiff.—At a meeting of the 
lighting and electrical committee of the Cardiff Town 
Council on Tuesday, a letter was read from the Local 
Government Board sanctioning an ——— for permis- 
sion to borrow 24502. for electric lighting purposes. 
this sum 850/. is required for the erection of offices at the 
works, and the balance for carrying out extensions in 
Cathedral-road. 


Swansea Tramways.—The gross receipts in the second 
half of last year were 7585/., showing a decrease of 926/. 
The working expenses were 5628/., showing a reduction of 
8287. The directors propose a dividend of 2s. per share 
upon the ordinar conte, amounting to 874/., and recom- 
mend that the balance of 1244/. be carried forward. Of the 
decrease in receipts, 765/ is attributable to the cessation of 
running cars to the Mumbles, in accordance with the 
terms of an agreement with the Swansea and Mumbles 
Railways, the balance being accounted for by the de- 
past condition of trade in Swansea and the neighbour- 

100d. The saving in working expenses is due to the discon- 
tinuance of the Mumbles service, and it would have been 
— but for additional cars having been run on the St. 
elen’s and Alexandra roads sections for 14 weeks of the 
half-year, 





MISCELLANEA. 


Messrs. WARNER AND Swastry, of Cleveland, Ohio, are 
at work on a dividing engine which is intended to be the 
most accurate yet constructed. 


According to a recent work due to the Vicomte 
d’ Avenel, it costs now 25 to 50 per cent. more to build a 
merchant ship in France than on the Clyde. 


The members of the Institute of Marine Engineers have 
arranged to pay a visit on Saturday, March 27, at 3 p.m., 
to the works of the Electric Welding Company, 21, 
Hindon-street, Pimlico, S.W. 


The African Transcontinental telegraph is expected to 
reach Vrop by the end of July. This eat Air x has 
already cost Mr. Rhodes over 90,000/., and will probably 
not pay expenses within the lifetime of the present 
generation. 


The new bridge over the Danube at Czernavoda is 
stated to be the largest in the world, being 13,325 ft. 
long, whilst that over the Tay is but 10,725 ft. in length. 
The largest span of the new structure is 620 ft. wide, 
while there are two others of 455 ft. each. 


It is oo to immediately proceed with the widen- 
ing of Fleet-street for a distance of 320 ft. westwards from 
Ludgate-circus. The total length of this street is 1670 ft., 
so that the present proposals only refer to one-fifth of the 
total length. The width of the improved portion will be 
60 ft., as against a present width of about 46 ft. 


The traffic receipts for the week ie March 14 on 
33 of the principal oss of the United Kingdom amounted 
to 1,482,2007., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,411,486/., with 18,863 miles open. 
There was thus an increase of 70,714/. in the receipts, and 
an increase of 88} in the inileage. 


The purchase by Dr. Gustaf de Loval of the Kriiugede 
waterfall, the most powerful fall in Jéurtland, Sweden, 
with an aggregate power estimated at some 160,000 horse- 
power, has caused a considerable amount of dissatisfaction 
amongst people more or less directly interested in the 
concern, the purchase sum being considered altogether 
inadequate. 

A locomotive jib crane capable of lifting and traversing 
a load of 45 tons has peti been erected at the United 
States Navy Yard, Mare Island, California, having been 
built by the American Hoist and Derrick Company, 
of St. Paul, Minn. The jib has an overhang of 65 ft., and 
is fitted with a derricking motion. It is claimed that the 
crane is the most powerful of its type ever constructed. 


The tenth ordinary meeting of the present session of 
the Yorkshire College Engineering Society was held on 
Monday, March 15, when the following papers were 
read: ‘Experiments with a Centrifugal Pump,” by 
Messrs. F. Child and J. Oddy, Stud. Inst. C.E.; ‘‘Ce- 
ment and Cement Testing,” by Messrs. H. Moys, Stud. 
Inst. C.E., and KE. C. White; ‘‘ Manufacture and Strength 
of Balls for Ball Bearings,” by Mr. W. A. Wallis. On 
Monday, March 22, the members of the society paid a 
visit to the Whitehall-road works of the Yorkshire 
House-to-House Electricity Company, Limited. 


At the annual general meeting of the Institute of 
Marine Engineers, held recently at Stratford, Mr. For- 
tescue Flannery, M.P., was unanimously elected president 
to succeed Sir Hines S. Dawes, K.C.M.G.., whose year of 
office is coming to a close. The Institute of Marine 
Engineers has branches in India and the provinces, and is 
representative of the 30,000 engineers in the mercantile 
navy. The office of president has previously been held 
by Lord Kelvin, P.R.S., Sir William White, K.C.B., 
F.R.S., and also Mr. Durston, C.B., engineer-in-chief of 
H.M. Navy. The new president was formerly engineer 
assistant to Sir Edward Reed. He represents in Par- 
— one of the divisions of the West Riding of York- 
shire, 

According to Professor W. F. M. Goss, of the Purdue 
University, the effect of a long pipe to the indicator of 
a locomotive is to increase the area of the card, owing 
to the fact that each motion of the indicator piston 
takes place somewhat later than the corresponding motion 
of the main piston. In a series of experiments made to 
test the matter two indicators were used, one having a 
short connection to the cylinder, while for the other a 
carefully clothed pipe 3 ft. long was used. A comparison 
of the two sets of cards showed the following discrepancies 
at various rates of speed : 


Miles per Revolutions Excess Power shown 
Hour. per Minute. by Pipe Indicator. 
Per Cent. 
25 134.5 1.5 
30 161.5 2A 
35 188.4 2.9 
40 215.3 4.9 
45 242.2 8.4 
50 269.1 14.0 
55 296.0 17.2 


The Burmeister and Wain Shipbuilding and Engineer- 
ing Company, Copenhagen, show a loss of some 480,000 kr. 
(or upwards of 27,0002.) on last year’s trading, whilst the 
company has hitherto generally paid a very fair dividend. 
This unsatisfactory result is attributed to the heavy loss 
which has been caused by the building of the Imperial 
Russian yacht the Standart, which loss has been men- 
tioned as being not a little over 1,000,000 kr., or some 
60,0007. or 70,0007. Hopes are, however, entertained that 
the loss will be refunded from the Imperial Exchec uer. 
The a has just completed a large ice-breaking 
steamer for Wladivostok, and are about to despatch to 








Malaga, Spain, three engines, which Burmeister and 
Wain are supplying to the electric station Siemens and 
Halske are re in that town. The engines have an 
agstegate power of 1100 horse-power. Burmeister and 
Wain have just secured the contract from the Danish 
Government for two engines, each of 2200 horse-power, 
for the Danish ironclad Herluf Trolle. 


A pneumatic postal system with tubes 64 in. in diameter 
was installed in Philadelphia some four years , to 
connect the General Post Office with a substation half a 
mile away. It worked up till a few weeks ago without 
any interruption, when an obstruction occurred through 
the breaking of the pipe. It then became a problem to 
locate the precise position of the break. After several 
futile attempts, it was decided to fall back on the pistol- 
firing plan, in which the time taken for the sound of the 
report to travel to the obstruction and back is observed. 
An accurate chronograph was needed, as sound travels at 
some 1100 ft. per second. One of the tuning-fork pattern 
was employed, in which an undulating line traced on a 
revolving cylinder by means of an accurately tuned 
fork serves to measure time to about 3s}, seconds. 
For convenience half seconds were also marked on the 
same cylinder by a standard clock. The indicator 
consisted of a concave metal plate, having a membrane of 
thin rubber stretched over it, the s below this dia- 
phragm being connected to the postal tube by a 3-in. pipe. 
A light aluminium arm connected to the centre a the 
diaphragm, moved with the latter when it was agitated 
by the outgoing or return sound wave, and recording the 
times on the revolving cylinder of the chronograph. The 
apparatus proved perfectly successful, in one case the 
block was located almost exactly correctly, whilst in 
another it was fixed within a distance of 20 ft. 


Dr. Schlich, C.I.E., Professor of Forestry at the Royal 
Indian Engineering College, Cooper’s-hill, read a paper at 
the Imperial Institute on Monday night on ‘‘ The Timber 
Supply of the British Empire,” in which he said the average 
annual imports of timber into the several parts of the 
empire during the years 1890-94 amounted to 19,135,000/., 
while the exports averaged 5,114,000/., showing that the 
net imports into the empire reached the enormous sum 
of 14,021,000/., an increase of 2,293,000/. in six years, or a 
mean annual increase of 382,167/. The United Kingdom 
was by far the greatest importing country within the em- 
pire, having taken timber to the amount of 17,595,000/. 
out of the total of 19,135,0007. During 1894 the timber 
imported into Great Britain and Ireland from British 
colonies and dependencies was valued at 4,274,484/., and 
from foreign countries at 14,149,055. By far the larger 
portion of the timber imported into the United King- 
domcame from Russia, Sweden, Norway, Germany, France, 
and the United States, Canada being the only British de- 
pendency which at all equalled the export countries on 
the Baltic. Canada was estimated to contain 1,248,798 
square miles of woodlands, but enormous tracts of that 
area did not contain any useful timber, while the re- 
mainder was by no means so well taken care of as it ought 
to be. Fires were frequent and disastrous, and the quan- 
tity of timber thus lost to the colony was calculated to be 
many times more than that cut down and exported. Not 
withstanding those drawbacks, however, he believed that 
with proper management and careful conservation of the 
forests Canada might, at a moderate relative expenditure, 
supply the whole world for many years tocome. He advo- 
cated the creation of a Forest Department in this country, 
the careful conservation of existing and the creation of new 
forests by planting vacant lands, the establishment of 
schools of forestry, and model plantations for the guidance 
of private owners, and Government grants in aid of those 
objects. 








New York Harsovur.—Colonel Gillespie, of the United 
States Corps of Engineers, in charge of fortifications 
and river and harbour improvements in New York and 
its vicinity, has submitted to the Secretary of War a 
report in which he urges the necessity of enlarging and 
deepening the channel in New York harbour from the 
Narrows to the sea. He recommends an appropriation 
for the excavation of a channel 35 ft. deep and 1000 ft. 
wide, the cost of which he estimates at 348,000/. 





Bourne's InsurANcE Direcrory.—This annual, pub- 
lished at 5s. by Mr. Effingham Wilson, Royal Exchange, 
E.C., gives most elaborate tables dealing with the finan- 
cial condition, business, and prospect of every insurance 
company in the kingdom, the work extending to some 650 
pages. It has been prepared by Mr. William Schooling, 
who in his introductory notes mentions the interesting 
fact that the increase in the funds of ordinary companies 
as compared with the total at the end of 1895, is 8,475, 088Z., 
an addition nearly one million greater than in the 
preceding year. he premium income amounts to 
18,438,360/., against 17,637,683/., the best measure of the 

rogress of insurance companies. The claims—134 mil- 
ions—show an increase of 700,000/. 





Soutu Arrican Raitways.—It does not appear that 
wrogress is being made with the Graaff Reinet and Middle- 
surg Railway to an extent to justify an anticipation that 

the line will be opened for traffic within 12 months of the 
cutting of the first sod. This is chiefly due to the suppl 
of labour, as well of the matériel, being inadéquate. It is 
stated that the rates of the wages a are not only in- 
sufficient for the work expected to be done, but that the 
payments are not commensurate with the work actually 
performed. Plate-laying on a small scale commen 
with the new year, starting from the Graaff Reinet 
station in the direction of the river; but until the bed 
has been spanned, no serious attempt can be made to 
finish off the line, 
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HirHerto the presidential addresses delivered 
before the Institution of Civil Engineers have been 
listened to as the expressions of the opinions of 
the occupant of the chair solely, but it would seem 
that there is need to revise this practice. In 1895 
Sir Benjamin Baker advocated in his address 
changes in the constitution of the Institution, and 
very shortly great alterations were made. Last No- 
vember Mr. Wolfe Barry suggested modifications in 
the conditions of entry, and now a number of ‘‘ pro- 
posed alterations of the bye-laws and regulations, 
Sections II., III., IV., and V.,” has been issued, 
together with a summons for a meeting to be 
held next Tuesday afternoon, at 4.30 o’clock, ‘‘ for 
the purpose of considering, and, if approved, en- 
acting, the alteration of the bye-laws.” In these 
two instances the inaugural address has been a 
kind of Queen’s Speech, and has rapidly been fol- 
lowed by legislative action. They manage things, 
however, with greater celerity in Great George- 
street than at the adjacent Palace of St. Stephen. 
The notice for the special general meeting reached 
members last Tuesday morning, and in all pro- 
bability the matter will be put to the motion next 
Tuesday. Presumably the Council were unani- 
mous, and felt that the members would be 
equally so. 

Before, however, referring at greater length to 


2| the shortness of the notice, it will be well to explain 


the nature of the contemplated changes. In the 
first place these relate to members, as distinguished 
from associate members and honorary members. 
The minimum age for election is now raised from 
25 to 30 years, which will not, however, work any 
great change, since it would be difficult tor any one 
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tions bring the rules of the Institution into agree- 
ment with its practice, and, so far, are desirable. 
It is, however, to the class of associate members 


that the proposed alterations are chiefly directed. 
The examination system, which Mr. Wolfe Barry 
referred to in his address, is to be made the gate 
of admission to them, or at least one of the gates. 
We are thus face to face with an immense change 
in the constitution of the Institution. Hitherto 
engineers have prided themselves on forming the one 
profession which has not bowed the knee before the 
fetish of examination. When asked for their creden- 
tials, they have, with something of the prideof Wren’s 
epitaph, referred to what they have done. The 
confidence of their clients, or of their employers, 
has seemed to them to be of more value than the 
diplomas of colleges or the testimonials of pro- 
fessors. The Institution has been built up on this 
basis. It has demanded from its candidates for 
junior rank, evidence that they have been in- 
trusted with responsible work, and have been 
paid for doing it, rightly considering that em- 
ployers and clients have the best possible oppor- 
tunity of judging of a man’s ability, and that they 
will not risk their money or reputation in the 
hands of one whois incapable. 

We do not gather from the draft of the new 
rules that the present system is to be altogether 
abandoned, but rather that an examination is 
usually to be a preliminary to the consideration 
of an applicant’s professional record. It is set 
forth that the candidate (a) ‘‘shall have been re- 
gularly educated as a civil engineer, shall have 
passed such examination or examinations as are 
appointed or are recognised by the Council, and 
shall be actually engaged at the time of his appli- 
cation for election in the design or in the con- 
struction of such works as are comprised within 
the profession of a civil engineer as defined by 
the charter; or (b) he shall satisfy the Council 
that he has had a sufficent training, that he 
has been engaged for at least five years, and 
that he is actually engaged at the time of his 
application for election, in the design . 
and shall furnish a satisfactory thesis or paper on a 
professional subject ; or (c) he shall, whilst comply- 
ing with either of the foregoing conditions as to 
training and occupation as set forth in paragraphs 
(a) and (6), afford satisfactory proof to the Council 
of his fitness for election without either examina- 
tion or the submission of a thesis or paper.” Here 
we have three parallel doorways into the Institu- 
tion. Through the first goes the young man who 
can pass an examination, and who has been for a 
reasonable time (he must be 25 years of age) in an 
engineer’s office or works. This will be the 
entrance for the sons of the well-to-do, who receive 
a good education at school, followed by a training at 
a technical college, and the payment of a premium 
to an engineer. The second door will admit the 
man whose education has not been of that syste- 
matic order necessary to carry him through exami- 
nations, or else took place so long ago that he has 
passed the age when examinations can be faced, 
but who nevertheless is well furnished with the 
knowledge required in his profession, or at 
least in that branch of it which he follows. In 
place of examination he must write a paper, and 
since the Institution exists for the writing and 
reading of papers, this is a perfectly reasonable 
demand. the third door will need to be very wide 
and swing easily on its hinges, if the Institution 
is to maintain its old position. Through it will go 
a very miscellaneous company, whose only common 
characteristic will be an inability to put their ideas 
on paper. Among them will be the man who 
is an engineer second, and a skilful organiser 
and man of business, first ; one who will under- 
take to carry out the most difficult engineer- 
ing works, and will do it, confident in his power to 
utilise other people’s knowledge, and certain of his 
judgment in selecting and controlling his sub- 
ordinates. Beside him will be the born mechanic, 
whose mathematical knowledge stops short at the 
rule of three, and to whom phrases such as ‘the 
conservation of energy” are Greek, but who, never- 
theless, is unapproachable in his own department, 
whether it be textile machinery, locomotives, ship- 
building, or what not. In the same company will 
be the contractor’s engineer, fresh from some foreign 
job in which he had to make his bricks, burn 
his lime, cut and saw his timber, and carry out his 
work hundreds of miles up country without any 
assistance except in the form of unskilled labour. 
Our readers may easily amplify the list. Who does 
not know men who worthily represent civil engi- 
neering in some branch, and yet to whom Fortune 





or Nature has denied the gift of literary expres- 
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sion? The great bulk of engineering work is done 
by such, and an Institution which did not include 
them would not be fairly representative. 

Formerly there were two entrances to the class 
of associate members in the Institution. The first 
was that marked a above, with all reference to exami- 
nation omitted, and the second was b, without the 
thesis. The third, c, is nominally new, but is practi- 
cally that which has generally been used hitherto. 
Now the formation of an additional means of 
ingress is, nominally at any rate, a widening of the 
door. From this point of view there is little cause 
to object to the new regulations. The proposed 
examination is to be ‘‘in those branches of physical 
science which form the basis of engineering, apart 
for any standard of practical engineering know- 
ledge,” and it is undoubtedly most desirable that 
engineers should be well versed in physical science. 
At present a certain number find admission to the 
Institution on the strength of a pupilage, followed 
by a year or two at the drawing-board, or on works. 
They have passed through the usual routine, at 
any rate without discredit, but they have not shown 
any marked aptitude for civil engineering. Many of 
them might have been equally well lawyers, doctors, 
or even clergymen, and would not have appeared 
disgracefully incompetent in any of those callings. 
But neither would they have added lustre to them. 
They are of the class to whom life is made easy. 
Money buys them entrance to the best oppor- 
tunities in the profession, and when the period of 
pupilage is over, social influence brings them plenty 
of important sponsors when they apply for entrance 
to the Institution. If the proposed examinations 
be used as a barrier against the inroads of such 
men, they will not be without advantage. The 
hands of the Council will be strengthened, and the 
tone of the profession will be raised. 

With the Council as at present constituted 
there is no fear that the examination system will 
be carried to excess, or that it will be made an 
indispensable test of fitness for election. Indi- 
vidual members are perfectly well aware, from 
their own experience, how small a part of the 
execution of engineering schemes is founded on 
science, and how great a part on judgment, expe- 
rience, and mechanical instinct. Probably the entire 
examining board might be ignominiously ploughed 
by a very simple examination paper, and yet they are 
the leading exponents of the different departments 
of the profession, But should the time ever arrive 
when the reins fall into other hands, this simple 
innovation might have very different effects from 
those we have sketched. There is already a party 
who desire to make a closed profession of engineer- 
ing, similar to that of law and medicine, and if once 
they attain power they will find in this exami- 
nation system, a weapon for their purpose. By 
judiciously ignoring for a few years the third 
ground of election, they could go to Parliament 
with the assertion that entrance to the Institution 
was already regulated by tests which guaranteed 
the efficiency of all practitioners, and demand that 
this should be the only method of joining the pro- 
fession. It is practically certain that if the Institu- 
tion lent its influence to a Bill of this kind it would 
be passed by Parliament, whereas in the present 
condition of affairs, with no examinations, it would 
be rejected. 

There are always plenty of persons ready to 
jump at any project which promises them relief 
from competition, and although in the engineering 
profession they have hitherto been in a minority, they 
are not to be ignored. They have a great idea of 
‘* professional status,” and hence they will welcome 
another feature of the new draft rules which is to 
empower the Council to expel any member con- 
victed of ‘disgraceful conduct in any professional 
respect.” We have nothing to say in opposition 
to this new provision, except in so far as it lends 
itself to the purposes of those who desire to build 
aring fence round the profession. It is important 
to remember that in making changes in rules the 
intentions of the authors do not count for any- 
thing with their successors. ‘‘A place within the 
meaning of the Act” is a very different thing to-day 
from that contemplated by the framers of a certain 
Bill. Hence it is necessary that all alterations 
should be carefully considered and criticised, not 
only by those who frame them, but also by out- 
siders whose mental standpoint is diflerent. This 
brings us back to the point mentioned above, the 
absurdly short notice of the meeting at which the 
new rules are to be discussed. When it is remem- 


bered that the members of the Institution are | 


scattered all over the kingdom, and that many, 
probably most, must make considerable prepara- 
tions before they can come to London, it will 
be seen that the majority are entirely debarred 
from being present. In any case a week 
is a totally inadequate time for professional 
opinion to crystallise on such a subject. It 
needs discussion not only in Great George-street, 
but in offices, clubs, and houses, before men can 
come to adequate conclusions on a change which 
involves such important issues. Of course it is 
quite possible for a member to propose the ad- 
journment of the meeting until May, or even 
November, but the relations between the Council 
and the body of the Institution are so harmonious 
that there will be great hesitation in doing this. 
We trust that some arrangement will be come to 
before the meeting by which more time may be 
afforded before the final conclusion is reached, 
so that the change will be made, if made at all, 
with the full concurrence of all concerned. 

The calling of the engineer has been raised to 
the high position which it holds without any artifi- 
cial aid. By the ability of its members it has been 
converted from a ‘‘mechanic art” into the most 
scientific and important profession of the day. This 
has been in great part due to the warm welcome it 
has extended to all new comers, whatever might be 
their origin. There has been no trades unionism 
in it. No man has had it said to him, ‘‘ You have 
not served an apprenticeship ; you shall not work 
alongside of us.” The query has always been, 
‘What can you do? What have you done?” 
and if the answer were satisfactory, the right 
hand of fellowship has been cordially given. 
To this is in a great measure due the viri- 
lity of the profession, and its freedom from red 
tape. Fresh blood has streamed into it from 
all sides, and these irregular accessions have 
been specially valuable, because they have been 
directed by natural causes. If a man enters a pro- 
fession in adult life it is because he has a bent for 
it which is stronger than the circumstances by 
which he is surrounded. When a youth chooses a 
calling he does so very much in ignorance of what is 
before him, and very often under mistaken impres- 
sions of what it is like. Generally the step is irrevoc- 
able, and not all the training in the world will make 
a man really successful in a career for which he has 
no natural aptitude. Still he must keep to it. 
There are some, however, that burst the bonds of 
environment and follow the dictates of their genius, 
and the calling which erects barricades against the 
entrance of such men, wilfully deprives itself of 
splendid material for its own advancement. We 
are quite sure that the Council of the Institution 
has no intention of doing anything so foolish, but it 
is certainly forging means by which it might be done 
in the future if its constitution changed. The 
academic engineer is in our midst, and he is only 
too ready to show his contempt for men who are 
not of his own kind. Fortunately he is not yet of 
much account in Great George-street, but he 
cannot be repressed for ever, and it is well to bear 
this in mind. We trust that all those who take 
part in next Tuesday’s meeting will remember 
that they are the trustees not only of the reputa- 
tion and efficiency of the profession, but also of the 
future material progress of the country, and that they 
will demand guarantees that these shall not be im- 
perilled for thesake of obtaining educational prestige 
among the general public. It is likely in future 
that immediate election to the rank of member 
will become less frequent than it now is, and that 
the general method of entry will be through that 
of associate member. If this can only be entered 
by aid of college-acquired knowledge, a very valu- 
able class of recruits will be shut out. 


MANNING THE NAVY. 

Tue debate in the House of Commons last Friday 
on the Navy Estimates was of small interest. It 
turned largely on the conduct of Admiral Harris in 
making certain statements respecting the Greeks 
and the Cretan insurgent chiefs to a newspaper re- 
presentative, and having once got into the Cretan 
groove, the House was with difliculty extricated 
from it again. Whatever may be the merits of the 








controversy upon our foreign policy in this matter, 
those who are opposed to it can do little good to 
their side by attempting to belabour the Govern- 
ment with such a rotten stick. The conversation 
of Admiral Harris with the Times correspondent 
was perfectly natural and prompted by excellent 





motives. He did not commit any breach of the 
Queen’s regulations, for it is a farce to say that an 
Admiral in command shall have no discretion as to 
what he shall say in crises of this nature. We 
must be careful, however, not to get into the 
Cretan groove ourselves. The House having settled 
the question of ‘‘numbers,” the money vote for the 
salaries of officers and wages of seamen, &c., did not 
possess much intrinsic interest. Mr. Lough moved 
to reduce the vote for the sake of protesting against 
naval expenditure in general. ‘‘ For the last 10 
years we had been steadily strengthening the Navy, 
and he thought we might at least stop for a few 
years,” is a method of reasoning one is accustomed 
to from those of Mr. Lough’s way of thinking ; 
but fortunately the public is now too well in- 
structed to allow of such foolish and extravagant 
methods. The cheapest Navy is the one that is 
maintained by regular and continuous effort. The 
vote, amounting to 4,696,000/., was passed, as also 
were some small supplementary votes. The victual- 
ling and clothing vote for 1,384,600/. led to a dis- 
cussion on the desirability of seamen wearing plain 
clothes on shore, and was then passed. ‘‘ Medical 
services” and ‘‘ martial law” were added to the 
votes passed, and a short discussion was opened by 

Sir Charles Dilke on the Royal Naval Reserves 
Vote. The member for Chelsea is of opinion 
that the present drill in the batteries does not 
afford sufficient training for the men, as the guns 
used are not of modern natures. The point is one 
of importance, for it is somewhat absurd to spend 
considerable sums in teaching men a drill they will 
have to unlearn if ever they are brought face to 
face with a foe at sea. Mr. Goschen, in reply, 
said ‘‘they were doing their best,” and later made 
a good defence of his new scheme for the 
Reserves. He thought that the number of men 
who might be expected to come forward had been 
underestimated, and the Committee would agree 
that if besides the hold the Admiralty now had over 
them, they could have the additional hold of the 
advantages that would be forfeited if they did not 
appear, then there was considerable security for 
their appearance at periods of emergency. It had 
not been thought necessary to propose a larger in- 
crease until they had had some experience of how 
the experiment of sea-training resulted. With 
experience they could with some approach to cer- 
tainly say to what extent the Reserves should be 
increased. He would not say the point at which 
they should stop, but first let them be content with 
the present proposal until the result of the experi- 
ment was known. It would be better to have 
25,000, of whom 20,000 had been to sea for six 
months, than a larger number untrained. 

The Admiralty scheme had the approval of Cap- 
tain Phillpotts, who believed that the Admiralty 
would be able to obtain as many men as were 
required for the Reserve through the scheme ex- 
plained by the First Lord. He joined in the 
appeal to the right hon. gentleman to lower the age 
at which a Naval Reserve man became entitled to a 
pension. For men who followed the hard life of 
the sea, 60 years was altogether too high an age for 
pension, and he felt sure that if it were reduced to 
50 years a much better class of men would be 
obtained for the Reserve. 

The vote was agreed to, as also were the following 
votes without discussion: 2,675,0001. for naval 
armaments, 195,400/. for various miscellaneous 
effective services, 243,6001. for the Admiralty offices, 
749,500. for half-pay, reserve, and retired pay of 
officers of the Navy and Marines ; 1,053,200/. for 
Naval and Marine pensions, gratuities, and com- 
passionate allowances ; and_327,4001. for civil pen- 
sions and gratuities. Finally the sum of 60,3001. 
was voted for the protection of the floating trade in 
Australian waters. 

_ Perhaps, however, the most interesting contribu- 
tion of the Naval Reserve question is contained in 
a letter from Lord Brassey to the editor of the 
Times, in which his lordship gives the result of his 
observations in Melbourne, one of the few busy 
ports where large fleets of sailing ships may still be 
seen. 

Lord Brassey refers to the confidence the 
Admiralty has shown in the officers of the mercan- 
tile marine in giving commissions to 100 lieutenants, 
but he expresses doubt whether the same uniform 
excellence is found before the mast. British sea- 
men of the finest type may still be seen, with more 
education and as good seamanship as those who 
have gone before: Their numbers, however, are 
growing less, while the foreign element is increasing. 
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He attributes the reduction of numbers to two 
chief causes. The first is that ‘‘sailing tonnage 
is being more and more displaced by steam. The 
advantage in certain trades is open to question. 
The power supplied by the wind is cheap, and in 
the average of long voyages it is less uncertain 
than might be supposed. Its use should not be 
discarded for the transport of bulky commodities 
for which early delivery is not of urgent import- 
ance. Steamers may show good profits on their 
early voyages, but they depreciate rapidly. These 
considerations should prevent the entire disap- 
pearance of sailing ships. Such, however, is 
the tendency of the hour, and we are gradually 
losing the best school for the training of young 
seamen.” The second cause is that ‘‘the sea- 
man has not fully shared in the social and ma- 
terial progress of those who follow easier callings. 
For the hardships and privations which are his in- 
evitable lot he has received no compensation in 
wages, his earnings being below those obtainable in 
any description of skilled labour on shore. The 
latest returns issued by the Board of Trade give 
the monthly pay of seamen in the Australian 
voyage at 55s., and there is no prospect of higher 
remuneration. Excessive competition has brought 
down freights to the wholly inadequate rate of 
from 20s. to 30s. a ton from Melbourne to London.” 

Lord Brassey concludes that a general review of 
all the circumstances points clearly to the conclusion 
that it is only by direct aid from the State that our 
mercantile marine can be preserved as a nursery 
for blue-water seamen. An ample supply of men 
from the fisheries may be obtained without: assist- 
ance from the Government. But a certain 
proportion of men of a wider experience 
should be found in the Reserve of the Navy. 
Terms and conditions should be so laid down by the 
Admiralty as to secure satisfactory results. Only 
sailing ships should be subsidised. They should be 
of a suitable type and employed in voyages of 
circumnavigation. The numbers of their crews 
and their qualifications should be defined. All 
seamen and apprentices of the Reserve should be 
bound to serve when called upon. They should 
appear at stated intervals for inspection. 


THE PRODUCTION OF COAL: ITS 
CONSUMPTION AND COST. 

THERE are many objections to the acceptance of 
the view, too readily entertained sometimes, that 
the consumption of coal per head of the population 
offers reasonable basis for a comparison of the ma- 
terial progress of a people. Thus, when it is 
pointed out that we in this kingdom use 3? tons 
per capita against a tenth of a ton per inhabitant 
of Russia, it must be remembered that much wood 
is used for domestic purposes and much oil as 
mechanical fuel in the land of the Czar. The same 
influences are more or less operative in the United 
States of America, yet the consumption is 2.44 tons 
per head of population. Again, in Sweden, where 
barely half a ton is used per capita, the innumerable 
cataracts which give beauty to the mountain scenery 
have been utilised as power producers by the inter- 
position of the mill wheel, so that water power 
plays an important part in the production. The 
same is more pronouncedly the case with Swit- 
zerland and Norway; but the Board of Trade 
return before us does not give the exact figures 
for these countries. With Germany, France, and 
Belgium the only point which confuses comparison 
is that more wood is used in the home fire, but 
withal it is gratifying to note that these nations, 
our chief competitors in industrial enterprise, are 
far behind us in the volume of coal consumption, 
and even in view of the limitations indicated it may 
be accepted that Britain and the United States 
occupy the foremost position. As we have said, we 
burn 3.75 tons, Belgium 2.56 tons, Germany 1.38 
tons, France 0.95 tons, and Austria-Hungary 0.33 
tons per unit of population. Climate and _ its 
temperature is another influence, and this accounts 
for some small part of the low rate in Spain and 
Italy, 0.19 and 0.15 tons respectively. 

Perhaps a more legitimate comparison might 
be made by taking the records of each individual 
country for the latest year as against those 
for 12 years ago. Conditions do not much 
change from year to year, although the pro- 


gress in engineering towards the higher economy 
of engines may effect the result in some countries 
more than in others. Although our coal is cheaper 
than in most countries, as we shall presently show, 





greater efficiency is striven for. Again, the practice 
of using gas intermittently in the kitchen in the 
summer months instead of a coal fire continuously, 
also militates against a greater consumption than 
formerly, so that the fact that we have not in- 
creased our rate per capita more than 2 cwt. or so 
is not unsatisfactory, since there can be no question 
of the extension of mechanical power in the same 
12 years. Germany has improved her consumption 
from 1.06 to 1.38 tons, and if details were possible, 
it might be found that much of this is due to the 
greater iron production. The price of coal does not 
seem to differ much in its fluctuations with that in 
Britain. Belgium has gone up from 2.45 to 2.56 
tons, France from .81 to .95 tons, Russia from 0.06 
to 0.10 tons. The changes in the other countries 
in Europe seem to be even less than in this country. 
In Japan, however, there is a step forward from .02 
to .06 tons, marking only a beginning. When we 
turn to the United States, we have a decided ad- 
vance from 1.91 tons to 2.44 tons per capita, and 
here one naturally finds the reason largely in greater 
iron production, more extensively used mechanical 
power, and perhaps in the less quantity of natural 
gas fuel available. 

This method of comparison per capita has its 
advantages and disadvantages. The individual 
needs are recognised, and it suggests the amount 
of heat or energy in one form or other which is 
available for the population. But the casual reader, 
who forms such a large proportion, fails to grasp the 
suggestiveness of such an apparently insignificant 
increase as half a ton per inhabitant in the United 
States of America. It means that the coal used 
has increased in amount from 102 to 170 million 
tons ; that this additional 68 million tons is equal 
to running throughout the working year of ma- 
chinery requiring 1,700,000 indicated horse-power, 
or to assisting in the production of 70 to 75 million 
tons of iron. There is this point, too, worth noting, 
that the United States has by this progressive in- 
crease excelled Britain. Their total is now 170 
millions, ours 146? million tons. Again, Germany’s 
increase is from 49 to 72 million tons. We are not 
nervously apprehensive, but it is right to state 
that for each ton of coal Germany used 12 years ago 
we burned three, while now we only burn two for 
her one ton. Our increase of only 12 million tons, 
indeed, seems to suggest that we are approaching 
the maximum, but as we have already hinted, it 
will be satisfactory if, while maintaining our total 
of 147 million tons, we can increase its utility by 
gaining a larger measure of energy per ton. There 
is, however, some satisfaction still in the fact that 
the consumption in all Europe only exceeds that of 
our small insular kingdom by about 15 million tons, 
so that, even making liberal consideration for the 
wood or oil fuel or water power, available in the 
other countries, we stand pre-eminently the first 
manufacturing power in the Continent. 

Consumption is, however, not to be confused 
with production, and here we still excel even the 
United States, although it must be confessed that 
they are moving steadily forward here also to first 
position. In 12 years we have increased our out- 
put from 163} to 189.6 million tons, the United 
States from 102.8 to 1724 million tons, the increase 
in the one case being 26 and in the other 70 million 
tons. They have not, however, entered in any 
seriousness upon the export trade—their shipments 
are 24 million tons ; but in this fact there is not 
much satisfaction for us. It would be better for 
us if we could utilise still more of our coal rather 
than send such a surplus as 43 million tons to other 
countries. What we want to export is manufac- 
tures, not raw material. Of course, much of this 
coal goes to our colonies ; but over 18 million tons 
goes to Europe, a large part probably to support 
competitive manufactories. Germany has increased 
her production practically as much as Britain, from 
55.94 to 79.16 million tons, or 24} million tons, and 
at the same time has not increased her exports of 
coal, while we have increased our exports from 
294 to nearly 43 million tons. Of course in speak- 
ing of exports we deduct such quantities as have 
been imported. Belgium has increased her output 
only slightly—from 18.1 to 20.4 millions, but has 
not increased her exports, which amount to about 
four million tons per annum. 

France really comes third amongst European 
countries, although, unlike the others, she has to 
import some of her fuel. Her production has in- 
creased in 12 years, seven million tons, being now 
274 million tons, but she still has to import nine 
million tons. Twelve years ago the imports were 








10 million tons, so that the greater output is almost 
entirely absorbed at home. Austria-Hungary is in 
about the same position, although she has not in- 
creased her output to the same extent, and has 
therefore had to import more. Thus the production 
increased by 2? millions to 10} millions, and the 
imports from 1? to 4} millions, so that 5} millions 
more were actually consumed. Wehavealready indi- 
cated the proportional increase in coal consumption 
in Russia. The amount used has grown from 6} to 
10? million tons, and the greater part of this in- 
crease is from Russian mines, the output having 
gone up from nearly four, to 8} millions, while the 
imports have remained almost stationary. The 
difficulties of transport have probably much to do 
with the problem here. Either mining will be 
more encouraged by improved means of distribu- 
tion, with a consequent’ extension of manufactures, 
or increased importation will serve the same de- 
sirable end by the same necessary means. Spain 
is using about 33 millions, about 33 per cent. more 
than 12 years ago, half of it produced at home and 
the other half imported, The greater part of the 
increase is accounted for by mining in Spain. 

Turning now to our colonies, we find that the 
total production in Australasia has increased from 
three to five million tons, while the consumption 
has only increased from 2.1 to about 34 millions. 
Excepting New South Wales, the several colonies 
seem only to use about half a ton per capita, and 
they import considerable quantities. New South 
Wales uses nearly as much as all the others put to- 
gether—1,572,732 tons ; but she exports over two 
million tons. Her export trade has grown at the 
same rate as the production, so that the consump- 
tion 12 years ago was 1.17 tons per capita ; it is 1.23 
tons now, less, however, than it was five or six 
years ago, so that it can scarcely be said that much 
progress has been made with mechanical power. 
In India the output has grown in the period under 
review from 1.3 to 34 millions, while the imports 
have remained at 700,000 tons ; but the increase of 
nearly 2} millions to consumption is only equal to 
the growth in population, so that there has not 
been much improvement. There is abundant room 
for more. In Canada the output has practically 
doubled, and the imports have grown propor- 
tionately, the one being now 3} and the other 2 
millions, so that the Dominion uses fully 23 million 
tons more of coal than 12 years ago. In the Cape 
of Good Hope they only use 201,548 tons—three- 
fourths imported. 

It will therefore be seen that the countries which 
assist their less fortunate neighbours in making 
up their deficiencies in fuel are the United Kingdom, 
to the extent of 43 millions, Germany 7.2 millions, 
Belgium, 4 millions, Japan, United States, 2} mil- 
lions, and New South Wales 2.16 millions ; and it 
is, perhaps, interesting to note the cost of pro- 
ducing the coal in these countries. The United 
States is lowest; the latest returns show that it 
was only 4s. 93d. per ton, which is about the 
cost in Britain in 1887. Now it is 6s. 0}d. here, 
and should the States maintain the price of 4s, 9d. 
it is quite possible to conceive that she will 
quickly take a higher place as an exporter. As 
it is, the lower price must have a powerful 
influence in increasing mechanical power and -in 
cheapening manufacture—two synonymous terms. 
Germany, as a rule, moves in sympathy with 
Britain, although for the latest year the value at the 
pithead is 6s. 9?d. Belgian coal seems always to 
cost more, notwithstanding that it is per metric 
ton. It is 7s. 63d. In France the cost is put at 
8s. 10d., in Hungary 8s. 94d., in New South Wales 
5s. 10d., and in the other colonies it varies from 
8s. 2d. to 12s. 2d. 

Of the countries with a plethora of coal the United 
Kingdom seems to have the lowest price, excepting 
the United States, which is probably not yet in a 
position to export. It is true our price is only 9}d. 
per ton less than Germany’s—and often not so 
much, but they have not much coal to export. It 
thus follows that by reason of our low price we have 
the larger part of the European markets. Thus 
we send 17 per cent. of the coal consumed in all 
Russia against 4 per cent. sent by other countries ; 
while 874 per cent. of the coal burned in Sweden is 
from British mines. Even Germany has for special 
trades to take four million tons from us, or 5.58 per 
cent. of her total supply ; Belgium also takes 2 per 
cent.; France 4} millions, or 11} per cent.; while 
half the coal consumed in Spain goes from British 
ports, and 88.71 per cent. of that used in Italy. 

The less cost of winning the coal in the United 
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States is probably in part due to the more extensive 
adoption of machinery, which results in 450 tons 
being produced per person employed. In New 
South Wales, where the cost of production is cor- 
respondingly small (5s. 10d.), the output per 
worker is 402. In the United Kingdom it is 276 


tons. This proportion has been steadily decreas- 
ing. In 1883 it was 347 tons. Since then the 


hours of labour and other influences have been 
at work, and although the drifts are now longer 
and deeper, improved machinery probably makes 
up partly for the decrease in manual work. In 
Germany the average output is about 260 tons ; in 
Belgium, 172 tons ; in France, 205 tons ; and in 
Austria, 178 tons. In other words, the British 
miner is the only one who has materially reduced 
his yearly output; in the case of others it is 
stationary, or has, as in the States, greatly in- 
creased. 


ALLOYS. 

In opening his second Cantor lecture on the 
above subject before the Society of Arts on Mon- 
day last, Professor Roberts-Austen, F.R.S., re- 
marked that the cooling curves he had dealt with 
in his previous discourse were evidence that im- 
portant changes might take place after a metal be- 
came solid. It was thus of great importance to 
note these changes, and not, as had been the usual 
custom before the Alloys Research Committee 
commenced their work, to merely note the upper 
freezing point of an alloy. Investigations in the 
completer fashion he had described showed that 
there was no such thing as a solid in the ordinary 
acceptance of the term. The particles of all sub- 
stances were moving more or less rapidly in ac- 
cordance with their degree of freedom. In gases 
they therefore moved rapidly, whilst in liquids 
their motions were more or less restrained, and in 
solids became still slower. 

If a soluble salt were placed at the bottom of a 
jar of water, diffusion would occur, though slowly. 
Lord Kelvin had experimented in this way with 
long and narrow tubes of water placed vertically, 
and having at the bottom sulphate of copper or 
potassium bichromate. The conclusion reached 
was that about 50 years would be required to com- 
plete the diffusion. The pioneer in this kind of 
work was Graham, who, amongst other experiments, 
showed that hydrogen gas could be caused to dif- 
fuse through hot palladium just as coal gas would 
through porous earthenware. Thus, placing a tube 
of palladium having a wall fully 1 millimetre thick 
in a glass tube connected with a supply of 
hydrogen, it would be found on connecting the in- 
terior of the palladium tube with a Sprengel pump 
that the gas would come through quite rapidly when 
the metal was heated to 400 deg. Cent. or more, 
but that when cold the metal was quite impervious 
to the gas. The diffusion of gases into each other 
and of salts into solvents had long been known, 
but that of solids into solids had only recently been 
suspected. The analogy of alloys to salt solutions 
had often been pointed out, and it was evident that 
diffusion must play a large part in producing the 
extraordinary uniformity of composition obtained in 
many of these alloys. Thus in making standard 
gold, to 33 kilogrammes of pure gold were added 
about three of copper. A sort of perfunctory kind 
of stirring was, it was true, given to the mixture, 
but nothing like enough to account for the extra- 
ordinary uniformity obtained in the resulting alloy. 
Lord Kelvin had shown that diftusion must also 
play an important part in spreading the manganese 
of the spiegeleisen added to a Bessemer ladle, uni- 
formly through the whole of the resulting steel. 

As Ostwald had pointed out, the accurate 
determination of diffusion rates required very 
great care. In the case of common salt dissolv- 
ing in water a rise of 33 deg Cent. was sufficient 
to more than double the rate of diffusion. 
Hence, where the rate of diffusion in a metal having 
a comparatively high melting point was to be 
examined, the difficulties of maintaining the tem- 
perature sufticiently uniform to insure the reliability 
of the results became serious. He thought that he 
himself was the first to seriously take up the ques- 
tion with metals, and had shown that it was slow 
in molten copper and antimony, but more rapid 
with gold and silver in lead. As regards diffusion 
in solids, the cementation process of making steel 
was an instance of this. Another very early 


example was published by Homberg in 1713, who 
discovered that if a bar of tin 1 in. square in section 





was merely smeared with mercury, the latter metal 
penetrated it so rapidly that it could be broken in 
half over the knee in the course of a few minutes. 
For his own experiments in diffusion he had 

taken lead and bismuth as the solvents and gold and 
platinum as the diffusing metals. The advantage 
of this choice lay in the ease and accuracy with 
which the latter metals could be recovered from 
the solvents by means of cupellation. It was 
essential that the temperature of the solvents 
should be accurately known and be maintained 
uniform, so a special air bath was devised for 
the purpose and was heated by ring gas 
burners. The molten lead was contained in } in. 
iron tubes, at the bottom of which the platinum or 
gold was placed. The temperature was measured 
at three different points by three thermo-couples, 
which automatically recorded the temperature at 
frequent intervals of time. After a period of, say, 
seven days, the tubes were carefully cooled, and 
then cut up into 1-in. lengths, each of which re- 
ceived a distinguishing number. The metal was 
then melted out from each, and the gold or platinum 
recovered bycupellation. From the information thus 
obtained it was possible to plot diffusion curves, 
which proved perfectly similar in character to those 
obtained with ordinary salt solutions. The diffu- 
sion constant k could also be determined, for the 
differential equation to diffusion 

ay _ k dy 

dt d x* 
where 1 denoted the content of the diffusing sub- 
stance at any point, 2 the distance of this point 
from the origin, and ¢ the time. The following 
figures showed the value of k in different cases : 


Temperature. 
deg. Cent. =k. 
Gold in tin ve d 550 4.65 
- bismuth ... 550 4.52 
Silver in tin 550 4.14 
Gold in lead 550 3.19 
Lead in tin rk 550 3.18 
Rhodium in lead... 550 3.04 
Platinum in lead... 490 1.69 
Sodium chloride in water 20 1.04 
Gold in mercury ... 11 72 
Gold in lead : 251 .03 
= = 200 .007 
i a 165 -004 
100 -00002 


Coming back to cases of diffusion in solids, it 
might be mentioned that the process of kernel 
roasting, which had been practised in the Venetian 
Alps since 1692, was an instance of this. In 
kernel roasting iron pyrites containing about 2 per 
cent. of copper was roasted for some weeks, after 
which it was found that the whole of the copper 
had concentrated into a rich sulphide at the centre 
of the mass. If silver were present it collected into 
a layer surrounding the kernel of copper sulphide. 
As copper sulphide melted at not less than 1072 
deg. Cent., whilst the maximum temperature 
reached in the roasting process could not exceed 
800 deg., it was evident that the concentration ef- 
fected must depend on a process of solid diffusion. 
The same process could be shown with respect to iron 
and carbon. If a fragment of diamond was laid on a 
fragment of perfectly pure iron and the temperature 
raised to 1000 deg. Cent., the carbon would spread 
through the iron, and similarly the iron would spread 
over the diamond, giving it a rusty coating which 
could be dissolved off. Similarly if two clean sur- 
faces of gold and lead were placed together under a 
slight pressure, just suflicient to exclude the air, 
and left for a few days at the ordinary temperature, 
it would be found that the two surfaces adhered. 
If the temperature were raised to 40 deg., and the 
two left together in a vacuum, the adherence deve- 
loped reached ,; the breaking strength of the lead. 
Returning to iron and carbon again, M. Colson had 
shown that carbon would diffuse into iron at as low a 
temperature as 250 deg. Cent. Similarly brass 
could be formed at a temperature of 100 deg. Cent. 
by placing a zinc plate under a copper one, and a 
cadmium-silver ve could be formed at as low a 
temperature as 40 deg. Cent. It thus remained 
a question as to whether there might not be some 
truth in the suggestion of Robert Boyle that even 


solid substances had an atmosphere of their own, | 


which he remarked might cause a loss of weight 
with efflux of time. 








CALCIUM CARBIDE. 
WHEN calcium carbide first made its appearance 
as an industrial product, one of the uses suggested 
for it by some of its over-enthusiastic advertisers, 








was as a source of power for motors. There has 
now been time to examine the possibilities of cal- 
cium carbide in this direction, and the Jowrnal de 
VEclairage aw Gas of 1896, pages 266 to 268, con- 
tains the accounts of some experiments by M. 
Ravel that are of great interest in this connection. 
As regards the explosive properties of mixtures of 
acetylene and air, the range is found to be from 
4.7 per cent. up to 57 per cent. by volume of acety- 
lene ; whilst the maximum force is developed with 
a volume percentage of acetylene of 7.8. This is a 
wider range of explosive properties than is found 
in mixtures of coal gas and air. The maximum 
rate at which the flame travels through the mix- 
ture of acetylene and air is also much in ex- 
cess of that found in the case of coal gas, 
and this gives to the explosions a detonating 
character. The ignition temperature of acetylene 
is 480 deg. Cent. ; that of coal gas is 600 deg. Cent. 
The temperature of combustion of a 50 per cent. 
mixture of acetylene and oxygen, is 4000 deg. Cent., 
1000 deg. Cent. higher than that of the oxy- 
hydrogen flame. It is interesting to compare with 
this temperature that obtained by Moissan in his 
electric furnace investigations. By using a current 
of 2000 amperes at 80 volts, Moissan succeeded in 
obtaining a temperature of 3500 deg. Cent., and in 
volatilising carbon. A temperature of 500 deg. 
Cent. beyond that obtained in the electric furnace, 
therefore seems to indicate great possibilities for 
acetylene, as a source of heat in high temperature 
research. 

On account of the detonating character of the 
explosions of mixtures of acetylene and air, it is un- 
safe to use a higher volume percentage of acetylene 
than 4 in gas engine experiments. M. Ravel lays 
stress upon the necessity for attention to the four 
points already noted when working with acetylene. 
Summarised these are : 

a. Rapidity of flame propagation in explosive 
mixtures. 

b. Low ignition temperature. 

c. High combustion temperature. 

d. High explosive force. 

The experiments to decide its applicability to 
motor purposes were carried out in a double-acting 
2 horse-power gas engine. Comparative experi- 
ments with coal gas were made with the same 
engine. The best results were obtained with a 
consumption of 28.4 cubic feet of acetylene per 
hour, with an indicated horse-power of 2.48 ; 
85.3 cubic feet of coal gas per hour were requisite 
to obtain the same result. The ratio of the calories 
of heat generated by combustion in the calorimeter 
for acetylene and coal gas is about 2.5 :1. 

As a result of his experiments, M. Ravel 
comes to the conclusion that some special form of 
gas engine will be requisite in order to obtain safe 
working when acetylene is used. 

Coming to the question of comparative expense, 
it is necessary to remark that the present sale price 
of calcium carbide, which varies from 161. to 281. 
per ton, is much in excess of its cost price. The 
latter, under the most favourable manufacturing 
conditions, is believed to be 6/. per ton. Coal-gas 
also is sold at a price much in excess of its real 
cost of production ; and where it is manufactured 
for use on the spot, it is safe to take its cost as 
10d. per 1000 cubic feet, in place of 3s. Using 
these prices as a basis of comparison, we obtain the 
following figures for the cost of 1 indicated horse- 
power hour, when using acetylene and coal gas. 

The calcium carbide is estimated to yield 5 cubic 
feet of acetylene per pound. The costs of 1000 
cubic feet of acetylene, at the two prices 101. and 
6l. per ton for the carbide, are therefore 17s. 9d. 
and 10s. 8d. respectively. 





Cubic Feet Used 








er Indicated J es - 
a orse-Power 
Hour. Per 1000 Per Indicated 
Cubic Feet. | Horse-Power Hr. 

' 2 &. q 

f ; j 30 1,24 
Coal gas.. 34.4 H 010 "34 
. 17 9 2.42 
Acetylene 11.4 { 10 8 1.45 





Taking the higher estimates, we find that acety- 
lene is nearly twice as costly as coal gas per indi- 
cated horse-power hour when used in the present 
form of gas engine ; and that if the ‘‘cost” prices 
of calcium carbide and coal gas be considered, the 
ratio rises to over 4 to 1. 

Its use for motor purposes is consequently likely 
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to be avery restricted one, and coal gas and oil 
would seem to be in little danger of displacement ; 
the more so as the Home Secretary has scheduled 
calcium carbide as an explosive, which means that 
it can only be stored and conveyed under special 
conditions, which are onerous. The fire insurance 
companies also forbid its use in buildings under 
their policies. 

The manufacture of calcium carbide goes steadily 
forward, although its practical applications seem to 
be still in the experimental stage of development. 
Acetylene has been successfully tried on one of the 
French railways for lighting the carriages ; but we 
have yet to learn that it has been permanently 
adopted for lighting purposes on any railway in this 
or other countries. There are estimated to be now 
17 manufactories of calcium carbide in Europe and 
America, The majority of these are merely small 
experimental works, but some few of them are 
large undertakings ; as, for example, the Pictet 
Company in Brussels, with a capital of 80,0001. 

The famous Neuhausen Aluminium Company is 
arranging to commence the manufacture at Rhein- 
felden, near Bale. Another works for the same 
manufacture is being erected at the same spot by a 
German firm. 

There is consequently likely to be fierce competi- 
tion between the various producers of calcium car- 
bide in the near future, and a fall in price similar 
to that witnessed in the aluminium industry in the 
years 1890-4 will most probably occur. Competi- 
tion between the rival producers of aluminium 
caused a fall of 75 per cent. in price during the years 
named, and only two surviving companies remained 
at the end of this period of industrial competition. 
If such a fall is to occur in the calcium carbide in- 
dustry, those companies labouring under excessive 
capital charges, or with heavy royalty charges to 
pay, will fare badly in the fight. 








NOTES. 
A Year’s SHIPWRECKS. 

Durine the past year 984 vessels of 708,459 tons 
were wrecked, lost, or burned, or passed the narrow 
border from usefulness to decay. This is about an 
average result, although in 1895 there were 1237 
vessels of 806,278 tons on the list ; but then the 
average for several years was exceeded by 120,000 
tons, so that this year’s statistics is only a return to 
the former state. This is fairly satisfactory, for the 
total volume of shipping continues to increase, and 
thus the death-rate is not so high. The ratio is 
only 3} per 100 tons owned. The last quarter of 
the year has been heaviest in its harvest of wrecks, 
the number being 327 and the tonnage 202,676 tons, 
while the first quarter of the year naturally 
comes next with 282 vessels of 195,480 tons. 
The June quarter has only 164 vessels of 147,579 
tons. The proportion of steamers to the total 
losses is rather larger than usual. As a rule, from 
55 to 60 per cent. of the tonnage lost is of sailing 
ships ; this year, however, less than one-half of the 
tonnage is of sailing ships—720 of 353,040 tons. 
Although the number of steamers lost is only 264, 
the tonnage is 355,419 tons, so that some large 
craft are included. In view of the wide ramifica- 
tions of the British fleet, which equals that of all 
other nations combined, it is gratifying to note 
that the percentage of loss, &c., is only 2.31 per 
100 tons owned, while over the whole list the per- 
centage is 3}. Some of the European nations, it is 
true, have a ratio of less than this; but it should 
be remembered that our total includes 65,000 tons 
of vessels that have been broken up, or more than 
one-half of the total broken up in the world. In- 
deed, this equals one-fourth of the total British 
losses, and no other country attains such a low per- 
centage of actual loss by misadventure as in the 
case vf the British fleet. _Norway’s loss is equal to 
5.96 per 100 tons owned ; Italy, 4.32 ; Sweden, 3.7; 
Austria-Hungary, 3.44; United States of America, 
3.10; Spain, 2.63; Holland, 26; Russia, 2.14; 
Denmark, 2.13 ; France, 1.86 ; and Germany, 1.35 
per 100 tons owned. 


{LECTRICITY FROM CARBON. 

Attention has been called by Mr. Willard E. 
Case to the important question of the economic 
conversion of the potential energy of carbon into 
electric energy. In the usual way of effecting this 
conversion by means of steam cr gas engine and 
dynamo, heavy losses occur, so that only a small 
percentage of the available energy is left as an elec- 
tric output. These losses are inherent in the me- 
chanism employed, so that other means of a totally 


different kind have been eagerly sought for to effect 
the required conversion. Several experimenters 
have worked at the problem in recent years, but it 
must be admitted that little success has attended 
their efforts. This is due, no doubt, to the many 
formidable difficulties which the problem presents. 
Dr. Borchers was among the early investigators, 
then Tomassi; later on came Case, Jacques, and 
Reed inter alios, and now we have Mr. Case again. 
His cell consists of a platinum cathode, a carbon 
anode, and a sulphuric acid electrolyte. On closing 
the circuit, a very feeble current is produced ; but, 
on introducing potassium chlorate, the electro- 
motive force runs up to 1.3 volts and the current to 
7 of an ampere. The reaction that occurs gives 
rise to chlorine peroxide, which is a very unstable 
body. In the presence of carbon, this gaseous com- 
pound decomposes, chlorine is given off, while the 
oxygen combines with the carbon with the evolution 
of carbon dioxide. This oxidation of the carbon 
furnishes the energy of the electric current just as 
the oxidation of the zinc plate does in a Grove or a 
Bunsen cell. It is important to notice that the 
above chemical changes take place without the ap- 
plication or the production of heat. At any rate, 
we are told that delicate thermometers registered 
none. In this cell we have, therefore, a direct con- 
version of the energy latent in carbon into the 
energy of the electric current. The cell shown at 
the meeting of the New York Electrical Society, 
held on February 24, was about the size of a large 
test tube. The current genérated rang a bell and 
worked a fan very satisfactorily. The value of this 
invention, it may here be observed, is entirely theo- 
retical. Its cost, not to dwell upon the danger of 
operating it, precludes its use for industrial pur- 
poses. Platinum is expensive, and even carbon 
when prepared as required to serve the purpose of 
anode is not cheap. The chlorine peroxide which 
is formed needs very careful manipulation, as it is 
always ready to give the operator a specimen of its 
explosive properties. The Case cell will, therefore, 
be confined to laboratories until through trial and 
failure more suitable working substances are found. 


Tue InstituTION oF NavaL ARCHITECTS, 


The programme for the annual spring meeting of 
the Institution of Naval Architects, which has been 
issued, shows that 12 papers will be read, the 
number being divided equally between four sittings. 
The meeting commences, as usual, on the Wednes- 
day of the week preceding Easter, but it will not 
coincide this year with the Boat-race, as that event 
is put forward a week in order to secure a mid-day 
tide. On the second day, Thursday, the &th of 
April, there will be both a morning and evening sit- 
ting, but on the Friday there will only be a morning 
sitting, the cutting out of the second sitting on Friday 
being a relief for which members are thankful. 
The annual dinner will take place on Wednesday. 
The President will, in accordance with precedent, 
open the proceedings with an address. Remember- 
ing the really brilliant oration Lord Hopetoun de- 
livered during the German meeting of last year, 
members may look forward to the address as to 
something beyond the perfunctory utterances often 
thought suitable for such occasions. Water-tube 
boilers hold the place of honour in the agenda ; both 
Admiral Fitzgerald and the Engineer-in-Chief to the 
Royal Navy contributing on this subject. Mr. 
Durston will open the ball with a most welcome paper 
on the trials of the Powerful and Terrible, the soli- 
dity of which will doubtless be in contrast with 
those volatile excursions into the region of applied 
science which the gallant Admiral occasionally 
makes to the delight of his audience. Another 
gifted naval officer, Lord Charles Beresford, will 
be sure to fill the theatre of the Society of Arts on 
the Thursday morning, when he will read a paper 
on the value of the older ironclads, if re-armed. 
The following paper will also attract a large 
audience of engineers. It is to be contributed by 
the Hon. Charles A. Parsons, and will deal with 
the application of the compound steam turbine 
to marine propulsion. We have all heard rumours, 
doubtless more or less authentic, of the won- 
derful things Mr. Parsons has done with his 
torpedo-boat the Turbinia, a little vessel which in 
years to come will probably be bracketed as a 
pioneer of marine propulsion with Thornycroft’s 
Miranda of 25 years ago. It is always wise 
to have an attractive agenda for Thursday even- 
ings, for there are other varieties of theatre in 
London than that of the Society of Arts. Mr. Mac- 


dinner sitting, and may be trusted to give interest 
even to such subjects as ‘‘the accelerity diagram ” 
and the ‘‘Geometry of Stability.” Professor 
Lewes supplies the remaining item in the pro- 
gramme. He is an ideal lecturer of the robust 
order, and his paper on ‘‘ Acetylene Afloat” is 
sure to be interesting. Nickel steel for boiler 
sheets and forgings, by Mr. William Beardmore ; a 
paper on stability, and another on the use of the 
mean water line in design, by Mr. A.G. Ramage, and 
a paper on electrical transmission of power, by 
Herr von Kodolitsch, are the remaining contribu- 
tions. The arrangements for the summer meeting 
are making satisfactory progress. The Prince of 
Wales will deliver the speech of welcome to the 
foreign members, a large number of whom have 
signified their intention of being present. On the 
whole, it would seem that the London Congress of 
1897 is likely to be a very brilliant event, and will 
doubtless be one of the chief incidents of what 
promises to be a particularly gay season. We shall 
publish details as soon as the programme is settled. 


Tue Burtpinc TRADES EXHIBITION. 


The Building Trades Exhibition, which has been 
open at the Agricultural Hall, Islington, during the 
past week, contains two or three novelties deserv- 
ing of attention. The most striking of these is 
doubtless the display of American slates, made by 
Messrs. William 8. Iles and Co., of the Sunderland 
Wharf, Peckham. It is certainly remarkable that 
it is possible to pay ocean freight and put these 
slates on the London market at prices which com- 
pete successfully with the Welsh product. The 
reason is possibly to be found in the readiness of the 
American workman to make the best of any labour- 
saving devices which may be introduced. The ab- 
sence of such willingness on the part of our own 
men has always been a considerable handicap to 
our different industries. The slates in question 
are of three colours, including the ordinary purple, 
which is the bugbear of the modern architect. The 
other colours are a red anda green. The latter is 
likely to be popular, as the supply of such in this 
country is limited, coming mainly from Westmore- 
land, and being much in demand for zesthetic reasons, 
these British green slates are only sold at a high 
price. Another interesting exhibit was that of the 
Petrifite Company, of Brock House, 10, Walbrook, 
E.C. Petrifite is a cement which has remarkable 
properties of binding with almost any substance as 
aggregate. Sawdust, straw, sand, garden mould, 
iron oxide, slate, and granite débris may all be used 
in this way. Castings of medallions made with an 
aggregate of iron oxide show marvellous detail, 
though the moulding was not made under pressure. 
For roofing purposes, canvas coated with a petrifite 
concrete is employed, any colour desired being 
readily obtainable. Water pipes are also made of 
canvas similarly treated, and are claimed to be 
of remarkable strength. They can, if necessary, 
be made in situ, which should prove a valuable 
feature, where distance and the great bulk 
occupied by ordinary piping make freight rates 
high. A cube of petrifite and granite chips is 
stated to have shown a crushing strength of 
over 690 tons per square foot. The cement 
does not seem adapted to be used neat, as 
it then sets somewhat soft, and apparently 
expands slightly in the process. With garden 
earth as the aggregate it is stated that at 10 days 
the crushing strength of the resulting concrete is 
four times that of a Portland cement mortar made 
with similar proportions of clean pit sand and of the 
same age. A third novelty was a high-pressure 
flushing tank and waste water preventer for closets, 
drains, &c., which was exhibited by Mr. A. E. 
Parnacott, of 33, Finch-street, Upper Marsh, 
Lambeth, S.E. In this case the main is connected 
to a closed air vessel, at the bottom of which is an 
outlet closed by a valve connected with a float. 
Assuming the tank empty, water will flow in from 
the main and tend to raise the float, but the buoy- 
ancy of the latter is adjusted so that it is unable to 
overcome the downward pressure on the release 
valve. The water therefore rises in the chamber 
past the float, and compresses the air into the 
upper portion of the tank. When the pressure 
here equals that due to the main, the inflow of 
water ceases. On raising the valve aforemen- 
tioned, the water in the tank rushes out, and at 
pressure equal to the full head in the main, thus 
giving a most vigorous flush. A fireproof floor, 


showing an adaptation of the very ingenious tubular 











farlane Gray has two papers down for the after 


construction, which was illustrated in ENGINEERING, 





ENGINEERING. 





[Marcu 26, 1897. 





_414 





vol. lx., page 780, was shown by Peace’s Tubular 
Construction Syndicate, Limited, Stockton. This 
floor has been adopted for the North Metropolitan 
Tramway Company, Limited, and appears likely to 
find a wide field of application. Of machinery there 
was but little at the show, and still less that was new. 
A light railway plant exhibited by Mr. A. Koppel, 
of 96-98, Leadenhall-street, London, E.C., was 
worthy of note. The gauge was 2 ft., and the rails 
9 Ib. per yard. A turntable mounted on rollers 
set in a live ring formed part of the line, and 
proved to work very easily. Some of the trucks 
were fitted with roller bearings, the rollers being 
set ina live ring. The bearing is arranged so as 
to be dust-proof, and is also oil-retaining, though 
it is claimed that no lubrication, in the proper sense 
of the term, is needed. 





THE LATE MR. WILLIAM WILSON HULSE. 

WE regret to have to record the death of Mr. 
William Wilson Hulse, the well-known machine tool 
manufacturer, which took place at his residence, The 
Grove, Withington, near Manchester, on Saturday 
last. Mr. Hulse was in his 76th year, having been 
born on June 19, 1821. He belonged to the old school 
of engineers, whose practical experience and common 
sense enabled them to surmount many difficulties long 
before formula and the like became so dominant a 
factor in engineering practice. His father was a cotton 
— at Amber, in Derbyshire, and in the mechanics’ 
shop in connection with the mill he commenced his 
training. Here, too, his cousin, Sir Joseph (then Mr.) 
Whitworth, had made his first acquaintance with engi- 
neering work, and in the course of time Mr. William 
Hulse and his brother, Mr. J. S. Hulse, went to Whit- 
worth’s works, in Chorlton-street, Manchester, to 
serve their apprenticeship. Both of them quickly 
worked themselves into prominent positions, the sub- 
ject of this brief memoir se na ultimately managing 
partner. 

Here he first displayed that great skill in the design 
of machine tools, and he had also a large share in the 
arrangement of the ordnance and small arms with 
which the name of Whitworth became prominently 
associated. When the firm of Joseph Whitworth and 
Co. was converted into a limited liability company in 
1864, the partnership was dissolved, and Mr. Hulse 
commenced business as a consulting engineer in Man- 
chester, which he only relinquished in 1881 to take over 
the direct control of his brother’s works at Ordsal, 
Salford, on the death of his brother. The works have 
continued to increase in importance largely through 
the exertions of Mr. William Hulse, who never wearied 
in applying experience and _ skill to the design of new 
and heavy machine tools to meet the demands of the 
engineer and constructor. Fifteen years ago these 
needs were pronounced, for heavy steel castings and 
forgings were being introduced, and many tools be- 
came obsolete owing to the limitations they set and 
their inefticiency generally. Mr. Hulse introduced 
the hollow form of framework now universally adopted 
in the manufacture of machine tools, &c. He took out 
many — while at Whitworth’s, and later, dealing 
not only with tools but also with ordnance. 

Mr. Hulse was elected a member of the Institution 
of Mechanical Engineers in 1864, and of the Institution 
of Civil Engineers in 1867, and he was also connected 
with the Iron and Steel Institute. He was, however, 
of a retiring disposition, and seldom took active part 
in the proceedings. He was induced, however, eleven 
years ago to read a paper to the Institution of Civil 
Engineers on ‘‘ Modern Machine Tools.” It gave a 
clear exposition of some of the best tools, and for it 
the author received the Watt medal and Telford pre- 
mium, On that occasion Sir Frederick Bramwell, who 
was in the chair, said that the author kept himself so 
thoroughly in the background that had it not been for 
Mr. Hulse’s great reputation, no one who had listened 
to him could have gathered that he was a toolmaker, 
and was commercially interested. This was but charac- 
teristic, and it was due also to his fair-mindedness 
that he acted as one of the British judges at the 1867 
Philadelphia and several later Exhibitions. 








Tur GERMAN Mercuant Navy.—On January 1, 1896, 
the German merchant navy comprised 3592 vessels with 
an aggregate tonnage of 1,502,044 register tons net, 
against 3653 vessels, with an aggregate tonnage of 
1,433,413 register tons, on January 1, 1891. During 1895 
the aggregate tonnage for the first time decreased by 
51,858 register tons, but in reality only on paper, as a 
new system of measurement was introduced in July, 1895. 
On January 1, 1896, there were 2524 sailing vessels, with 
622,105 register tons, whilst on January 1, 1891, there were 
sailing vessels with an aggregate tonnage of 709,761 re- 
gister tons. The figures for the aggregate tonnage of 
steamers at the two dates were respectively 879,939 re- 
gister tons (1058 steamers) and 723,652 register tons, from 
which it will appear, that the growth of the steamer fleet 
is very marked, and at the expense of the sailing vessels, 





THE PENNSYLVANIA RAILROAD. 


Tue Pennsylvania is a model American railroad— 
it is, indeed, the London and North-Western of the 
United States. It has a capital stock of 129,303,150 
dols., and a funded debt of 87,943,911 dols. ; and what 
is far better, it has a good income, and maintains a 
strong credit. The gross earnings of the three divi- 
sions east of Pittsburg and Erie, embracing the main 
line and the New Jersey and Philadelphia and Erie 
Railroad and branches, amounted last year to 
62,096,503 dols. The working expenses of the 12 
months were 43,459,327 dols., leaving a net income of 
18,637,176 dols., increased to 24,056,057 dols. by inte- 
rest from investments, rental of equipment, &c. Out 
of this 24,056,057 dols. the company had to provide 
8,824,163 dols. for rents, 4,257,819 dols. for interest on 
bonds, and 1,582,954 dols. for interest on mortgages, 
ground rents, car trusts, taxes, &c., leaving a balance 
of 9,391,121 dols., reduced to 7,231,823 dols. by 
payments on account of sinking and trust funds, 
guarantee of interest on Allegheny Valley bonds, and 
special renewals. Out of the 7,231,823 dols. a divi- 
dend of 5 per cent. was paid upon the capital stock for 
1896, leaving a final reliquat of 776,701 dols., which 
was added to the balance of 23,553,470 dols. pre- 
viously standing at the credit of profitand loss. This 
balance or fund was increased by this means to 
24,320,171 dols., but it was reduced to 24,152,323 dols. 
by charging off 167,848 dols. for depreciation of 
securities, and the adjustment of sundry accounts. 
These results may be regarded as eminently satisfac- 
tory, in view of the depression prevailing in American 
business generally during 1896. The past year’s 
operations may be summed up shortly by stating that 
the company provided for all obligations, expended 
about 1,500,000 dols, in improvements, maintained its 
dividend upon its capital stock atthe rate of 5 per cent. 
per annum, and added 800,000 dols. tothe ‘‘ rest” or 
balance at the credit of profit and loss. 

On lines west of Pittsburg worked by the Penn- 
sylvania Company and the Pittsburg, Cincinnati, 
Chicago and St. Louis Railroad Company, the results 
were as follows: Earnings of Pennsylvania Company, 
19,423,975 dols.; working expenses, 12,111,604 dols.; 
net earnings, 7,312,371 dols. Of this amount, rents, 
interest, &c., absorbed 7,102,989 dols., leaving a net 
profit of 209,382 dols. The earnings of the Pittsburg 
Cincinnati, Chicago, and St. Louis Railroad Company 
last year were 16,873,855 dols., while the working ex- 
penses were 12,359,999 dols., leaving a net profit of 
4,513,856 dols. Of this sum rents, interest, &c., 
absorbed 3,850,912 dols., leaving a net profit of 
662,943 dols. Adding the profit of 209,382 dols. on 
the Pennsylvania Company’s lines, we arrive at an 
an aggregate of 872,326 dols. as the net profit ac- 
quired upon lines west of Pittsburg. Certain other 
lines west of Pittsburg, on account of which the Penn- 
sylvania Railway Company has assumed direct obliga- 
tions, or in which it is largely interested through 
owning securities, but which are worked through 
their own organisations, exhibited last year the 
following results: Gross earnings, 6,222,398 dols., 
working expenses, 5,090,993 dols., leaving a net 
revenue of 1,131,405 dols. The charge for the year 
for rents, interest, &c., were 1,408,238 dols., so 


that the year’s business resulted in a loss of 
276,833 dols. Of this loss, the Pennsylvania Road- 
This 


road Company was responsible for 197,738 dols. 
sum had to 4 deducted from the previous profit of 
872,326 dols., leaving a final net profit on all lines 
west of Pittsburg last year of 674,587 dols. We may 
sum matters up by stating that the gross earnings on 
all lines both east and west of Pittsburg and Erie 
last year were 123,634,120 dols., as compared with 
130,319,354 dols. in 1895. The working expenses 
last year were 88,329,329 dols., as compared with 
90,893,610 dols. in 1895. It follows that the net 
revenue last year was 35,304,791 dols., as compared 
with 39,425,743 dols. in 1895. The number of pas- 
sengers carried last year on all lines both east and 
west of Pittsburg and Erie was 71,919,860, as com- 
pared with 74,754,116 in 1895. The number of tons 
of merchandise and minerals carried last year was 
192,644,000 tons, as compared with 157,665,409 tons 
in 1895. The aggregate outlay made on capital 
account for the construction, equipment, &c., of lines 
between Philadelphia and Pittsburg stood at the close 
of last year at 121,075,946 dols., as compared with 
118,402,331 dols. at the close of 1895, and 117,658,072 
dols. at the close of 1894. 

In the course of last year, further capital was ex- 
pended by the Pennsylvania Railroad Company upon 
its main line a branches to the extent of 
2,537,215 dols. The larger portion of this expenditure 
was for equipment and real estate. The expenditure 
for equipment represented, in addition to the purchase 
of two boats for use on a new ferry between Jersey 
City and Twenty-third-street, New York, the usual 
outlay in payment for trust cars and the purchase of 
1300 box and 1000 gondola cars. The industrial 
activity which prevailed at the commencement of 
1896 appeared to render the acquisition of this 





additional rolling stock necessary. In the early 
summer, however, in consequence of the un- 
settled condition of financial affairs, the manu- 
facturing and commercial interests of the United 
States became seriously depressed; this depression 
continued throughout the remainder of the year, and 
caused a heavy reduction in the traffic and revenue of 
the company. Under these circumstances, it was 
deemed prudent not only to restrict the expenditure 
on construction account, but also to discontinue a 
large portion of work which had been authorised for 
the improvements of curves and gradients upon the 
main line. A considerable amount of work had 
already been done, viz., at Kinzer’s and Mount Joy on 
the Philadelphia division, and Lilly’s and Radebaugh 
on the Pittsburg division; but at the present time no 
further outlay is being incurred in this direction, 
except at Radebaugh, where work upon a tunnel had 
so far progressed that it was deemed unwise to sus- 
pend operations. The amount expended in construc- 
tion on branch and auxiliary lines last year was 
1,283,631 dols. The most important works under- 
taken were the construction of a bridge over the Dela- 
ware at Frankford, the construction of a portion of 
the Philadelphia, Bustleton, and Trenton line, and 
the double tracking of the Pittsburg, Virginia, and 
Charleston line. The amount expended on account of 
construction, equipment, and real estate last year 
west of Pittsburg was 2,380,099 dols. In connection 
with the Pittsburg, Cincinnati, Chicago, and St. 
Louis line it may be noted that the work of rebuilding 
a bridge over the Ohio at Cincinnati has been almost 
completed ; the improved highway and trolley facili- 
ties thus obtained are expected to largely increase 
traffic in that quarter. 








Water Supeiy oF Betper.—Mr. F. H. Tulloch, C.EF., 
has held an inquiry at Belper on behalf of the Local 
Government Board into an application for permission to 
borrow 8400/. for the purpose of laying pipes and mains 
within the urban district. Belper, which has a popula- 
tion of 10,420, appears to be a fortunate place in the 
matter of its water supply. The town has been practi- 
cally created by the manufacture of Strutt’s sewing 
cotton, and the Strutt family came to the conclusion that 
they — to do something for the place. The late Mr. 
George H. Strutt bought out the old water works by ad- 
vancing capital for which the local authorities gave him a 
mortgage deed. Upon the death of his father, Mr. 
Herbert Strutt generously cancelled this deed, thereby 
making a free gift of the old water works to the town. 
Mr. Herbert Strutt has also undertaken the erection of 
pumping works, engines, &c., and he has further pur- 
chased a site for a new reservoir, so that the town has 
only to supply 8400/. for laying pipes and mains. 





ENGINEERS AND SHIPBUILDERS IN Hone Konc.—We 
are glad to learn of the | stage gS of the Institution of 
Engineers and Shipbuilders of Hong Kong, which was 
incorporated in 1891, and the sixth annual report of which 
is now before us. hat there are many British engi- 
neers in Chinese waters is shown by the fact that there are 
327 members of this institution, and it is most fitting that 
these should band themselves together. The institution 
premises have due attention in the report, and the oft- 
times accepted view that work abroad is all a holiday 
seems to encouraged by the pleasant references to 
dances and smoking concerts continuing to be warmly 
supported and appreciated by. the members and their 
friends, while no papers were read last year. However, 
there are three on the list for this year, and these will 
give that semblance of work which is regarded by some as 
a necessary evil in connection with the proceedings of 
home institutions. The finances appear to be in a satis- 
factory condition. The balance on revenue account has 
increased from 2188 dols. to 3377 dols. We wish the 
Hong Kong Institution every success. 





Mounicipat Finance.—Municipal finance is becoming 
year by year a more serious matter. This is due, first, to the 
rapid growth of the great provincial towns ; and, secondly, 
to the constantly rising standard of public requirements. 
The official world is always wantin this or that done, and 
a borough engineer is generally on too ready to use his 
influence in the same direction, because his doing so gives 
him a little brief authority, and also offers him a chance 
of professional distinction. Asa result of all this, the 
expenditure of almost all the provincial municipalities is 
constantly growing. At Leicester, for instance, the esti- 
mated requirements of the town council and school board 
for 1897 are set down at 196,062/., as compared with 
183,384/. in 1896. The expenditure for 1897 is subject to 
a reduction of 29,948/. for sundry rents and profits, leaving 
166,144. to be provided for by rates. The rateable value 
of Leicester now stands at 643,000/., and a rate of 5s. 2d. 
in the pound is estimated to produce 166,071/. As this 
5s. 2d. in the pound will only provide for the expenditure 
of the town council and school board, the poor rate has to 
be tacked on, so that Leicester rates must be drifting to 
6s. or 7s. in the pound. Not only are rates growing, but 
the capital liabilities of the Leicester Town Council are 
also becoming increasingly formidable. Thus loans have 
been sanctioned, but not yet raised, to the amount of 
62,612/., while additional loans have been applied for to 
the further amount of 174,174/., and there are still others 
in prospect to the amount of 166,000/., making an agge- 
gate of 402,786/. If this system of continual borrowing 
goes on, it is not very difficult to see that Leicester rate- 
payers will have to submit to even heavier rates during 
the next few years, 
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TWO COLLISIONS ON THE NORTH- 
EASTERN. 

THE first occurred on January 25 between an empty 
senger train and a goods engine at the crossing of the up 
enshaw line with the down Hartlepool line just south of 
Sunderland Station. The two drivers and one fireman 
were considerably hurt, while the engine and the fourth 
vehicle of the passenger train were derailed. A down 
goods had come from Hartlepool, and having to put a 
truck off into the sidings the engine was brought to a stand 
just inside the down home signal (see plan below) which 
was ‘‘ off,” and the truck was uncoupled and the engine 
ran forward, after giving a ‘‘ crow” to intimate to the 
signalman that it had to make this shunt. On approach- 
ing the down trailing points the fireman noticed that they 
were set wrong and i called out to his mate, who there- 
upon set back again to his train. Before, however, he 
could get clear of the fouling point he was run into by the 
up empty passenger train which was coming out with all 
signals off for Penshaw. Colonel Addison considers that 
the signalman is mainly, if not entirely, to blame for the 
accident, as he should not have thrown the down home to 
“Danger” and set the road for the Penshaw train until he 
was absolutely certain that the crossing was clear. He 
did look out, it is true, but being dark it was not possible to 
judge of the exact position of the goods engine from the 
cabin by this means. The signalman shouted out to the 
‘empty ” driver that he was to look out for something at 
the crossing, but although the driver heard the shouting, 
he failed to catch the signalman’s meaning, and so was 
quite unprepared when he suddenly found the goods en- 
ine in front of him. The Government Inspector thinks, 
1owever, that the driver would have shown more judg- 
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ment had he taken steps to ascertain what the signalman 
meant by his shouts and the green light shown him. He 
recommends that a clearance-bar be placed on the down 
Hartlepool line, so that the up Penshaw signal cannot 
be pulled off when anything is fouling the crossing, and 
also that, if possible, the directing signals ‘‘ A ” be placed 
on the opposite side of the line. In the present case it is 
possible that an ordinary clearance-bar would not have 
prevented the collision, for the goods engine was possibly 
already clear of the fouling point at the time the up 
signals were pulled off, and only actually fouled it when 
it returned to its train. Any clearance-bar would, there- 
fore, have had to be so constructed as to act as a dis- 
engager, and throw the signal to ‘‘Danger” should a 
vehicle pass on to it after it was off. With a track circuit 
instead of a clearance-bar this should be easily arranged. 

The second collision occurred on February 6 at Scots- 
wood Bridge Junction, near Newcastle. Here a pas- 
senger train, which was running with all signals off, 
ran into the tender of a goods train which was bein 
shunted off the passenger ‘as into a siding, and which 
the signalman had thought to be clear from the main 
line before pulling his signals off for the passenger train. 
It is usual for the drivers to whistle when clear of the 
main line, but they do not always do so, and the signal- 
man admits that he put back the siding points without 
receiving any such intimation, so he naturally is saddled 
by Colonel Addison with the responsibility for this acci- 
dent. He was an experienced man, but had not been 
long at his present cabin. The Inspector Officer thinks 
that it is desirable that something should be done to 
insure better information being given to a signalman 
during shunting operations of this nature, where ad- 
mittedly it is a common occurrence to stand foul of the 
passenger line, instead of leaving all safety dependent 
upon a whistle which is given by some drivers and not 
by others. A new cabin will be shortly opened and the 
siding connections altered, so that no special recommenda- 
tion other than the above is made. 








THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 
To THE EDITOR OF ENGINEERING. 

Srtr,—My attention has been called to a letter signed 
** Union is Strength,” in your issue of the 19th inst. 

Your correspondent, referring to what he calls the 
organisation of the engineering profession, gives a list of 
12 societies—this Institution being among ow number— 
in none of which, according to him, is an educational test 
required for admission to membership. The writer of 
the letter must be a singularly unobservant person not to 
be aware that for many years past the Surveyors’ Insti- 
tution has had a very complete system of professional 
examinations in full operation, and that the passing of 
this test is an indispensable condition of membership 
under the charter. 

AsI write I have before me between 200 and 300 candi- 
dates actually undergoing a five days’ examination qualify- 
ing for the various classes of membership. 

Altogether the Surveyors’ Institution has, in the last 
17 years, examined nearly 3000 candidates for membership. 
It is a great pity your correspondent was not alittle more 








accurate. As his letter is likely to convey a false im- 
pression, and as I am receiving a great many communt- 
cations respecting it, I shall be obliged if you will pub- 
lish this. 
Yours, Sir, very faithfully, 
JuLIAN C. RoceErs, Secretary. 
The Surveyors’ Institution, Savoy-street, Victoria 
Embankment, W.C., March 23, 1897. 





To THE Eprror or ENGINEERING. 

Sir,—I heartily agree with your correspondent ‘‘ Union 
is Strength” in your issue of the 19th inst., and it is 
pleasing to note that many minds think alike on some of 
the questions which he raises, for I have received a notice 
this morning from the Institution of Civil Engineers which 
deals with at least one point mentioned by your corre- 
spondent, viz., the qualifying examination for an engi- 
neer. The Royal Institution of British Architects has 
already adopted an examinational test, which is workin 
quite satisfactorily, and the Sanitary Institute has, 
believe, done the same, though your correspondent 
includes it in his list of societies which have no entrance 
examination. I would point out that Royal Engineers, 
whose status and general organisation are so much 
superior to our own, have to go through a very thorough 
training in theoretical and practical engineering, and have 
to pass several examinations satisfactorily. 

It is significant that when the last general census was 
taken in England the official instructions particularly told 
certain of the public not to describe themselves as ‘‘ engi- 
neers,” as that might mean anything from a hot-water 
plumber (engineer!) to the President of the Institu- 
tion of Civil Engineers (I forget the actual limits they 
gave). 

A more important profession to the world at large than 
engineering it is scarcely possible to conceive, and one 
regrets to add that it is the worst organised. 

It being an open profession, its ranks are largely made 
up of those who have failed to enter the Church, Law, or 
Medicine, the Army or Navy, or the Civil Service, or 
even some of the lesser walks of life. Hence we cannot 
be surprised that its members are not all characterised 
by their professional ability, or ‘“‘by the bearing of a 
Vere de Vere,” and _ this Teta so explains the utter 
want of good taste that is so often apparent in members 
of the profession. Itis here where one of the advantages 
of an examinational test comes in; for, in spite of the 
old adage that a silk purse cannot be made out of a sow’s 
ear (and we cannot all have the advantage of birth), 
if a man be compelled to go through a certain course of 
training in order to pass the test, it is bound to have a 
refining influence upon him (quite beside the scientific 
advantage), and of this effect I have seen numbers of 
instances. 

Of course, some 20 years ago it was almost impossible 
for a young fellow to get the necessary training to fit him 
for the profession, but now that there are so many ad- 
mirable engineering colleges there is no excuse, and the 
time is at hand when the status of the profession should 
be raised by the means suggested by your correspondent 
**Union is Strength.” 

Yours very truly, 
CIRCLE. 
West Kensington, W., March 23, 1897. 





To THE EpiTor oF ENGINEERING, 

Srr,—In your last issue a letter appeared under the 
above heading signed ‘‘ Union is Strength,” containing a 
list of engineering societies upon which your correspon- 
dent commented as follows: ‘“‘ Nor is any educational 
test required for admission to these societies, whose 
diplomas are no guarantee that the recipient has any 
knowledge of the principles or practice of the profes- 
sion. 

There are two statements here made, of which the last 
is so sweeping in character, that it cannot be considered 
as having been seriously made, but with regard to the 
first, I wish to point out that it does not apply to the 
Surveyors’ Institution, which your correspondent includes 
in the list before mentioned. The test examinations of 
this Institution are five in number, and are of the most 
complete and searching nature. They, moreover, cover 
the three stages in the career of a professional man, viz., 
as pupil, assistant, and chief, and are carefully designed, 
especially in the final stages, to give a minimum import- 
ance to “crammed” knowledge, as compared with pro- 
fessional experience. 

Yours truly, 
J. W. Braptey. 

Town Hall, Wolverhampton, March 24, 1897, 








THE PREVENTION OF THE VIBRATION 
OF STEAMSHIPS. 
To THE Eprror OF ENGINEERING. 

Str,—As Mr. Raworth’s communication on the above 
subject in ENGINEERING of February 26, which has just 
come to hand, is founded on a misconception of the phe- 
nomenon, which may also be shared by others, I beg leave 
to offer a few lines of explanation. 

As his suggestions apply only to twin screws, let us 
take as the simplest example a ship with twin screws 
driven by twin engines, each having a single crank. To 
apply his suggestion to overcome the first period disturb- 
ances the cranks would have to be kept. 180 deg. apart, in 
order that the total vertical force of this period might be 
zero. But when the crank passes through 180 deg. the 
forces of the second period pass through a complete cycle ; 
and, if the engines are coupled, as just supposed, these 
second period forces would act together and reinforce one 
another. To make a balance for the second period, then, 
the cranks would have to be coupled at right angles. 
Similarly, to balance the fourth period forces, they must 





be coupled at 45 deg. or 135 deg. and soon. Obviously, 
what has just been said is of quite general application. | 

I will not deal with the torsional vibrations which 
—_ be set up. : i 

hus the device has no application to twin engines 
with unbalanced a if placed in ships which respond 
sensibly to more than one period of excitement, as I think 
will be found to happen in the majority of cases. It is dif- 
ferent where unbalanced couples only have to be dealt 
with ; and, for this case, so far as establishing a connec- 
tion between the engines, Mr. Raworth’s suggestion is not 
new. Take two three-cylinder engines on three cranks 
with equal moving weights for each crank and equal 
cylinder centres. This engine, as is known, has no un- 
balanced forces of the 1st, 2nd, 4th, 8th, &c. (omitting mul- 
tiples of 3) periods, but has unbalanced couples of these 

riods. It has unbalanced forces of the 6th, 12th, &e. 

only multiples of 3), periods, but no unbalanced couples, 
If we suppose two such engines revolving at the same rate 
and so adjusted that the forward crank of the starboard 
engine s top centre at the same time as the after 
crank of the port engine, the unbalanced couples would 
always oppose one another ; and there would be no dis- 
turbance of lower than the sixth period, if the ship has 
sufficient rigidity about a horizontal athwartship axis 
through the engines. In any case it is improbable that 
any disturbance would spread far on either side of the 
engine-room. 

f the forward and after cranks spoken of above were 
coupled a few de apart, the disturbance of the sixth 
period, if troublesome, might be diminished without 
seriously upsetting the balance of the lower period couples. 

The coupling of two such engines, or engines of very 
closely allied type, was suggested to me by my brother 
in a private letter written immediately after the publica- 
tion of the pro ls made by Mr. Robinson and Captain 
Sankey, RE. dais the Institution of Naval Architects 
in 1895 (see ENGINEERING, vol. lix., page 557). This is 
the only type of engine for which, I think, such a proposal 
need for a moment be entertained. Even here, as the 
only form of coupling which would be sufficiently perfect 
is a mechanical one, and as any such device would be 
highly objectionable, it seemed to us altogether improbable 
that it would be entertained. 

Any connection of the valve or throttle gears, such as 
Mr. Raworth proposes, would only give rise to ‘‘ hunting” 
in the twoengines, which it can readily be shown, if pre- 
sent to only a slight degree, will greatly aggravate the 
trouble it is proposed to prevent. 

Yours truly, 
JouN H. MACALPINE. 

Washington, D.C., U.S.A., March 11, 1897. 








LIQUEFACTION OF GASES. 
To THE EpITOR OF ENGINEERING. 

Srr,—In Enernerertne of March 19 there appears a 
letter from Dr. Hampson, at the commencement of which 
1s a statement to the effect that “‘in recent issues of The 
Engineer was published a paper by Dr. Carl Linde on the 
above subject” (self-intensive refrigeration). I should 
like to point out that this statement is incorrect. Dr. 
Linde’s paper is on ‘‘ Process and Apparatus for Attain- 
ing Lowest Temperatures for Liquefying Gases and for 
Mechanically Separating Gas Mixtures.” ‘‘ Self-intensive 
refrigeration ””—as Dr. Hampson chooses to call a well- 
known process—was certainly an elementary part of the 
system described by Dr. Linde, but it was no more than 
that. 

Dr. Hanipson states that he has produced a machine, by 
means of which po vance ng of air took place in 33 minutes 
from the start ; whereas in Dr. Linde’s paper the shortest 
time mentioned was two hours. This question of time, 
however, is simply dependent upon rate of refrigeration, 
perfection of insulation, and weight of material to be 
cooled, and in considering such matters, it must be borne 
in mind that Dr. Linde’s apparatus are on a compara- 
tively large scale; whereas Dr. Hampson was—as he 
stated—making demonstrations at a conversazione. 

As so much has been stated in reference to priority in 
connection with this special form of gas liquefying appa- 
ratus, I would like, with your permission, to publish the 
following facts, as given to me a short time ago by Dr 


inde, 

The date of the first production of liquid air by Dr. 
Linde’s apparatus was May 20, 1895. The dates of the 
explanation of the apparatus to Professor Schroeter and a 
large number of physicists, chemists, and engineers were 
May 23, 24, and 25, 1895. The date of the reading of 
Professor Schroeter’s paper, in which Dr. Linde’s appa- 
ratus was described and illustrated, was August, 1802 (I 
believe the 13th). 

Yours truly, 
T. B. Lieutroor. 
35, Queen Victoria-street, London, E.C.., March 20, 1897. 








IRIDESCENT GLASS. 
To THE EpiToR OF ENGINEERING. 

Sir,—If a piece of glass is rendered chemically clean 
and flooded with a dilute solution of silicate of soda, and 
then allowed to dry spontaneously, standing it vertically 
so that the solution draws off evenly, it will be found 
covered with a thin film which shows perhaps slight 
iridescence. If the plate is then washed in running water 
and again dried as before, the colours will be much 
brighter, and when the under surface of the glass is 
blacked, the colours are of the most gorgeous character. 
The film adheres most tenaciously to the glass: in fact, 
it is not easy to remove it except with fluoric acid. The 
strength of the solution of silicate of soda is best found by 


experiment, and to — the best effects it should be 
free from all dust and solid particles, 
Cuartes E. Benuam. 


carefully filtered an 
Colchester. 
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BACTERIOLOGY. * 
3y GERMAN Stms Woopueap, M.D. 


Mr. President and Gentlemen,—My first duty, a duty 
which in this instance is a great pleasure, must be to than 
you most heartly for the honour you have done me in in- 
viting me to deliver the ‘‘ James Forrest” lecture under 
the auspices of your Institution. I need scarcely say that 
[ accepted your invitation with great readiness, not 
because I thought I was specially well fitted to deliver 
this lecture, but because I concluded that you, with your 
knowledge of the difficulties that surround the wel of 
this subject would, of your charity, condone most of my 
shortcomings. 

My second duty must be to lay before you, as clearly 
as lies within my power, not merelya haakee of facts and 
details concerning bacteria and bacteriology, but also a 
short statement of the general laws that come into play 
in the carrying out of the great processes in nature in 
which bacteria play so important a part. 

In this world of ours, we, as some of its inhabitants, 
are too prone to take a somewhat one-sided view of 
the great facts we observe and of such parts of the funda- 
mental laws that control the operations of great mother 
Nature as we are able to understand. We are too 
anxious to obtain all we can that conduces to our ad- 
vantage, but we do not manifest an equal or reasonable 
readiness to accept or to attempt to guide the forces that 
appear to work to our disadvantage. In nothing is this 
more forcibly demonstrated than in our way of looking at 
the work done by bacteria. We almost always associate 
these bacteria and the processes they set up, with the dis- 
agreeable side of Nature and her works. We accept them 
as the ultimate causes of certain forms of deadly disease, 
and as the potent factors in bringing about putrefactive 
processes ; but we seldom bear in mind the invaluable 
work they do in keeping the world sweet and clean for 
us, and in maintaining constant circulation of organic 
matter from the dead condition to the living, and from 
the living to the dead. If for our purpose to-night we 
look upon the world as one vast chemical laboratory in 
which processes of analysis, or breaking down, and syn- 
thesis, or building up of organic material are constantly 
going forward, we shall be in a position to form some idea 
of the part that bacteria play, and of the many obligations 
under which we are placed by these organisations—very 
insignificant in size, but wonderfully potent in activity. 
As Pasteur pointed out, without their aid we should be 
unable to continue in existence. The animal and vege- 
table world would long since have perished from sheer 
inanition or starvation, and the work of the world as a 
great laboratory would have come to a standstill. 

At the same time it must be remembered that, even in 
the best conducted of laboratories, many of the processes 
set up and experiments carried out involve a breaking of 
glass and the production of what can only, by the greatest 
stretch of courtesy, be called smells ; so in Nature’s labora- 
tory, everything does not go on smoothly, and to the ad- 
vantage of man, beast, and plant. Indeed, it seems as 
though there was a great tendency on the part of some of 
the agents and forces at work in this laboratory to go 
wrong, as soon as they are ignorantly interfered with 
in any way, and unless, when set to do special work 
by us, they are constantly kept under the strictest 
and most intelligent control. Once, however, understand 
them, and they are the most perfect servants that can 
be obtained. In this laboratory the retorts and_test- 
tubes are the tissue cells of plants and animals ; the re- 
agents are the powers within these cells, sunlight, water, 
and fresh air, and the great workers in the laboratory are 
the various forms of plant and animal life, the latter of 
which are actively engaged in building up highly organised 
substances from the simplest elements or compounds, the 
former—the plants—doing the aig mig work and 
preparing complex food stuffs for the use of animals, 
which in turn convert the energy stored up in plants 
into kinetic energy—energy utilised by them in carry- 
ing them from point to point, in enabling them to do 
various kinds of physical work, and in maintaining 
a regular temperature even under the most unfavour- 
able conditions. All this is done at the expense of 
the highly organised vegetable materials that are taken 
into the bodies of these animals, and although a cer- 
tain proportion of still more highly organised sub- 
stances are built up, much of their effete matter consists 
of comparatively simple molecular combinations. Bac- 
teria occupy a kind of intermediate position between the 
two; in many respects they resemble plants, but in 
others they are more like animal organisms, especially in 
that they have the power of breaking down elaborate 
compounds, from which, on the one hand, they may form 
complex unstable substances, which eventually may be- 
come disintegrated into very simple chemical bodies ; 
whilst on the other, they may bring about this disinte- 
rration in a much more direct and simple fashion. They 
oe the power of taking up oxygen, some directly from 
the air, others from bodies concaining large quantities of 
this element. From the albuminoid substances they may 
build up complex poisonous products of a most virulent 
nature, whilst they also have it in their power to break 
down highly complex organised animal and vegetable 
tissues, taking out of them what they require for their 
own use, and so arranging the parts that are left that 
they in turnare readily broken down into simple gases 
and water. So important is their function in this direc- 


* The ‘‘ James Forrest ” Lecture, delivered at the Insti- 
tution of Civil Engineers Mareh 18, 1897. The lecture 


was fully illustrated by lantern slides, many of them 
»yhotomicrographs, some of which were lent by Mr. 
riashe and Dr. Kauthack, to whom the lecturer ex- 
pressed his thanks. 





tion, that it has long been recognised that without the aid 
of bacteria it would by this time in the world’s history 
—in fact, long before this— have been a difficult 
matter, if not animpossibility, for either plants or animals 
to obtain food of any kind. It is then only through the 
agency of bacteria that the essential elements of the 
food of plants and animals are kept in circulation ; 
it is by their action and through their aid that the 
higher plants are enabled to obtain nourishment, and 
it is by them that all dead organic matter, both plant 
and animal, is broken down by fermentative or putrefac- 
tive processes, and converted into materials assimilable by 
jlants. In these processes the fermentative agents or 
vacteria act as providers or jackals for the higher plants, 
and therefore indirectly for us. It has been said that 
if we had eyes which could magnify 1000 diameters 
(1,000,000 times) we should be able to see around us, 
in the air, in water, in the dust, and in our very 
food, numberless bacteria of various shapes and sizes, 
each doing some special kind of work, which, well or 
ill directed, conduces to our welfare or our disadvan- 
tage, as the case may be. Let us now consider for 
a few moments the history of the discovery of these 
wonderful organisms. 

It was not until about the middle of the seventeenth 
century that the first records or descriptions of bacteria 
occur. From time to time before that there had un- 
doubtedly been suggestions that small worms oranimalcul 
were concerned in the production of fevers, plagues, and 
similar diseases ; indeed, we find that minute organisms 
(to which fanciful names are given) were freely associated 
with the plague of 1664-6, and were spoken of as having 
been observed under the lenses that were then at the 
disposal of scientific investigators. How difficult it was 
to gain any accurate conception of the form of these 
minute organisms will be understood when I state that 
Athanasius Kircher in 1671 had only simple lenses which 
magnified some 32 times, whilst to-day the bulk of the 
work on bacteriology is done with lenses magnifying from 
500 to 1000 diameters. The epoch-making event in the 
study of bacteria was the manufacture by Leeuwenhoek, 
a Dutch merchant, of lenses with which he constructed 
the best microscope that had been manufactured up to 
that time. With this microscope he carried on a series 
of most elaborate investigations on the structure of plants, 
of hairs, of animal tissues, in fact, of every substance on 
which he could lay his hands, many of the results of 
which he communicated to the Royal Society, either 
directly or through his friends ; and during the course of 
his investigations he, in 1675, described living forms of 
such extreme minuteness that other observers, even, 
following the accurate and lucid descriptions he gave, 
were not able to confirm his results. In 1683, however, 
he described and depicted minute organisms in material 
taken from his own teeth, descriptions and depictions 
which still stand as accurate representations of bacteria. 
After describing in detail his dental toilet, he says: ‘ By 
these means my teeth are so clean and white that few 
persons of my age” (nearly 50 years) ‘‘can show so good 
a set, nor do my gums ever bleed although I rub them 
hard with salt, and yet I cannot keep my teeth so clean 
but upon examining them with a magnifying glass I 
have observed a sort of white substance collected be- 
tween them, in consistence like a mixture of flour and 
water. In reflecting on this substance I thought it 
probable (though I could not observe any motion in it) 
that it might contain some living creatures. Having, 
therefore, mixed it with rain water, which I knew 
was perfectly pure, I found to my great surprise that 
it contained many very small animalcules, the motions 
of which were very pleasing to behold. The largest 
sort of them is represented (giving the figure) in Plate 5, 
Fig. 3, at A, and these had the greatest and quickest 
motion, leaping about in the fluid, like the fish called a 
jack ; the number of these was very small. The second 
sort are represented at B; these often had a kind of 
whirling motion, and sometimes moved in the direction 
represented by the dotted line c d; these were more in 
number. Of the third sort I could not well ascertain 
the figure, for sometimes they seemed roundish but 
oblong, and sometimes perfectly round. They were so 
small that they did not appear larger than represented at 
«. The motion of these little creatures, one among 
another, may be imagined like that of a great number 
of gnats or flies sporting in the air. From the appearance 
of these to me, I judged that I saw some thousands of 
them in a portion of liquid no larger than w grain of sand, 
and this liquid consisted of eight parts water, and one 
part only of the before-mentioned substance taken from 
the teeth.” Leeuwenhoek’s microscopes magnified from 
40 to 160 times. At that time he had not made up his 
mind as to the exact nature of these organisms ; he spoke 
of them as living animalcule, but in some of them 
he was unable to detect the slightest movement or any 
sign of life, nor did he theorise as to the meaning of the 

resence of these organisms in the situation in which he 
ound them, though later, in 1713, he appeared to be under 
the impression that the organisms seen in the teeth were 
conveyed into the mouth by drinking water that had been 
stored in barrels. Leeuwenhoek’s observations are ac- 
cepted as reliable to the present day, but the theorists 
who followed him soon left the firm ground of observation 
and launched into speculation so ridiculous that bacteria 
became the objects of ridicule, much as in recent years 
when such ill-considered and ridiculous speculations have 
been advanced as to their origin and exact nature. Pre- 
vious to the description of the organisms given by Leeu- 
wenhoek, worms and large animalculae had, on very in- 
adequate grounds, been assigned as the cause of disease, 


of fermentation, and of putrefaction, but Nicholas Andry, | of pum 
reviewing a work on ‘‘Contagium Ani-| J. W 
Kircher, pointed out that Leeuwenhoek’s | Street, 8S.W., have this week moved to new offices at 15, 
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bacterial animalcule or germs, in all probability played | 


|a much more important part in setting up these various 


processes. He pointed out that air, water, vinegar, 
fermented wine, old beer, and sour milk were all full of 
germs ; and he even went so far as to say that the blood 
and pustules of small-pox also contained them, and that 
other diseases, such as the plague, were the result of the 
activity of these organisms, and he indicated that the 
method of treatment of such diseases was to kill the 
germs that brought them about. Varro and Lancisi 
about this time promulgated a theory as to the causation 
of malaria, which they said was ‘due to invisible animal- 
cule which inhabited the air, lying over and round 
marshes and swamps, thus foreshadowing the malarial 
organism described by later Italian and French investi- 
gators. So extraordinary was the mixture of truth and 
error contained in these various observations that the 
whole theory of the bacterial causation of disease, 
fermentation, and putrefaction came to most 
freely satirised, and the germ theory of disease was 
almost laughed out of existence. In 1726 there was 
published in Paris a pamphlet, which, whilst drawing 
attention to the subject, made such fun of germs that 
some of the chapters, with modifications, might almost 
have been published 10 years ago, when the scoffers at 
bacteria had scarcely as yet had their evidence under- 
mined. In this work these small organisms were deri- 
sively named “ fainter,” ‘“‘ body pincher,” ‘‘ ulcerator,” 
‘* weeping fistula,” and the like; intellectual and moral 
attributes were assigned to them, and a good general 
laugh was obtained at the expense of the doctors. On the 
other hand, a number of thoughtful men who looked 
beneath the surface saw much that was valuable in Leeu- 
wenhoek’s observations and his successors’ speculations. 
Linnaeus, for example, maintained that as Leeuwenhoek’s 
observations were undoubtedly accurate, the organisms 
that he described must play some part in altering the 
medium from which they extracted their nutriment, and 
in which they were evidently multiplying abundantly. 
He was followed by an Austrian doctor, Marcus Antonius 
Plenciz, of Vienna, who pointed out that associated 
with each specific disease there was, in all probability, a 
specific infective germ; thus, although the scarlet-fever 
germ should always be associated with scarlet fever, the 
same germ or seed could never give rise to small-pox. 
These germs were, he maintained, disseminated through 
the air; they could multiply in the body, and could thus 
set up the diseases of which they were the causal agents. 
In the same way he ascribed to specific germs the various 
forms of putrefaction and fermentation, and ‘‘came to 
the conclusion that they were the result of the develop- 
ment, multiplication, and carrying on of the functions of 
nutrition po excretion by these germs, the products of 
fermentation being the volatile salts set free by the orga- 
nisms, which, multiplying rapidly by forming seeds or 
eggs, rendered the fluid in which they developed thick, 
turbid, and foul.” At this stage the question remained 
for over half a century, and it was not until well on into 
the nineteenth century (after 1831) that any real advances 
were made in systematising our knowledge of bacteria, 
and in classifying the organisms that had already been 
described. 
(To be continued.) 








Brown’s Marine ENGINEER’s Pocket Loc AND Diary. 
—We have this week received from Messrs. James Brown 
and Son, nautical publishers, 15, York-street, Glasgow, a 
copy of their marine engineer’s pocket log and diary, 
which is published at 1s. There is much useful informa- 
tion in it regarding metals, tides, steamship routes, and 
distances ; and standing orders for officers and engineers 
on board ship are reproduced. There are also trial trip, 
thermometric, coal consumption, and other tables and 
forms, suggesting the recording of data of engine perfor- 
mances, and if the expectations of the diary were realised 
in this respect, much useful information would accrue 
alike to the engineer himself and the owner, if not also 
indirectly to engineering practice. 





PERSONAL AND TRADE Nores.— Messrs. J. Taylor and 
Co., late of the Britannia Works, Birkenhead, have 
arranged with Mr. J. W. Pickering to carry on the Bruns- 
wick Engine Works, 41, Sefton-street, Liverpool, under 
the personal supervision of Mr. James Taylor. — 
Messrs. Drake and Gorham, of 66, Victoria-street, S.W., 
have completed the electric lighting of the Rustington 
Convalescent Home, Littlehampton. The total number 
of lamps installed is 250.—Messrs. Drake and Gorham 
inform us that the Jandus Are Lamp and Electric Com- 
pany have purchased from Mr. Marks the whole of the 
interests and rights for the United Kingdom of the 
Electric Are Light Company, U.S.A., covering the 
““Marks” and ‘ Pioneer” enclosed arc lamps and 
other controlling patents, and have thus settled 
what promised to be a long and costly litigation.— 
Owing to Mr. Walter Hunter having been appointed 
joint engineer to the Staines Water Committee, he has 
retired from the firms of Messrs. Hunter and English, 
Bow, and Hunter and Co., and has opened offices as a 
consulting engineer at 17, Victoria-street, Westminster. 
Mr. J. B. Hunter and Mr. S. H. Hunter will continue 
to carry on the former business under the old titles. —The 
businessof Messrs. Robey and Co., Limited, Lincoln, for the 
past year shows a profit of 32,288/. 16s. 1d., after writing off 
5650/. 18s. 8d. for depreciation.—Messrs. Bagshawe eviiees 
and Co., of 159, Queen Victoria-street, E.C., inform us that 
they are now the sole agents for the Laidlaw-Dunn-Gordon 
Company of Cincinnati, Ohio, U.S.A., whose catalogue 





ing plant we noticed in our last issue.—Messrs. 
ilson and Co., Limited, formerly of 6, Delahay- 


Victoria-street, S.W. 
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THE STEVENS BATTERY. 


On the 18th and 19th of February, as set forth in 
another column, there was celebrated the 25th anniversary 
of the Stevens Institute of Technology founded by Mr. 
Edwin A. Stevens, of Hoboken, whose name has also been 
connected from time to time in past years with the 
Stevens Battery, anironclad steamship whose construction 
was carried on in a dry dock built for the purpose at 
Hoboken from 1842 to 1860. 

The true history of this vessel has never been adequately 
told, but in a volume which is in preparation as a 
memorial of the anniversary, and which may be issued in 
five or six months, there will be an account richly illus- 























invented in France about 10 years afterwards, which was 
exploded by a time fuse. cae 

After a careful investigation by a commission of army 
and navy officers, appointed by President Madison, a 
large number of these shells were purchased for the 
United States Government; but as peace was declared 
by the Treaty of Ghent in December, 1814, there was no 
opportunity to test the shells in the last American war 
with Great Britain. ; 

The first experiments which demonstrated the efficiency 
of sheets of wrought iron as a protection for ships of war 
were made by Edwin A. Stevens in 1841, 27 years after he 
had made the first experiment for his father above re- 
ferred to. 
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trated with pictures of much interest, from one of which 
that enc shown (Fig. 1) has been taken. 

The first idea of this ironclad battery or armoured 
vessel originated with Colonel John Stevens, father of 
the founder of the Institute, who in 1813 proposed to con- 
struct for the defence of New York Harbour an ironclad 
vessel with a saucer-shaped hull to be revolved by screw 
propellers, driven by a steam engine, so as to bring her 
guns in succession to bear upon an enemy, the guns being 
loaded while coming round again into position. About 
this time, under his direction, his son E. A. Stevens, 
then about 19 years of age, conducted an experiment 
with a bronze cannon (now preserved at Castle Point, the 
residence of the Stevens family at Hoboken) against an 
iron plate. 

In the year 1814 Robert L. Stevens, the second son of 
Colonel John Stevens, invented a shell to be fired from a 
cannon instead of from a mortar, and that was exploded 
xy percussion on hitting an object; differing in this 
respect from the Paixan shell—also fired from a cannon— 





At this later period it seemed to many that a war with 
Great Britain was inevitable through the complications 
arising out of the capture and destruction of a small 
vessel on the lakes which had been used to send arms 
and ammunition to a revolted portion of the French 
Canadian population. This vessel had been captured 
by the loyal Canadians, with the killing of one of her 
crew, and was then sent over Niagara Falls. This led to 
acts of retaliation, and the prospect of a war was very 
threatening. 

As thick armour-plate could not be made at that date, 
Mr. F. A. Stevens devised a method of armour-plating in 
lamin, or of plates laid over each other and riveted. 
With such compound plates he then made experiments to 
determine the thickness required to resist balls and charges 
of powder then in use. These experiments were made at 
Bordentown, New Jersey, in the summer of 1841, and led 
him to the conclusion that an iron shield 44 in. thick 
would resist a 64-Ib. shot at point blank range. This 
was at that time the heaviest ball in use. 


‘| could come together at a speed of say, 
bot n 





With the assistance of his brother John E. A. Stevens 
_ = the results of his experiments before President 

yler. 

As there was great excitement throughout the country 
and in Congress at the prospect of a war, the matter was 
at once taken up, and a commission of the ablest ordnance 
officers in the army and the leading officers of the navy 
was appointed to superintend further experiments by the 
Messrs. Stevens, and at the uest of this board or 
commission a letter was add to them by John and 
Edwin A. Stevens, giving their views upon the subject of 
steamers for coast and harbour defence. This oe 
dated August 13, 1841, before the application of the screw 
— to vessels of war, can be said to embody the 

ing principles of naval warfare that have since been 
reduced to practice. A brief extract from this letter will 
make this evident. It is as follows: 

“Tt appears to us that steam vessels of war should 
possess the following qualifications, viz., that the motive 
power (so far as steam 1s concerned) should be out of reach 
of an enemy’s shot; that the vessel herself should be 
proof against damage from either shot or shells ; that she 
should | ces the capability, when required, of great speed, 
combined with the power of choosing, under all circum- 
stances, her position with certainty and facility. 

aa qualities, we believe, may be combined in one 
vessel : 

‘* First.—By having the engine and boiler placed below 
the water line, and by using as a propeller, Stevens’ cir- 
cular scull, whose action is entirely below the surface of 
the water. 

‘““Secondly.—By constructing the vessel above the water 
line of such material as should be proof against shot or 
shell, and placed at such angle as should best resist or 
turn the one or the other. 

‘*Thirdly.—By working the engines expansively at ordi- 
nary times with boilers — of resisting a high pres- 
sure, and generating, by the use of a more concentrated 
and inflammable fuel, a very large quantity of steam, 
giving greater power and speed when Seanad. 

‘* In the construction of the vessel we propose to sub- 
stitute iron for wood, iron for shipbuilding, being of less 
weight than wood of equal strength, and capable of 
opposing an equal resistance. 

‘* The thickness necessary to resist balls of the largest 
size would require to be determined by experiment. . . . 
= so, it would require only 44 in. to 6 in. to resist a 9-in. 
shot. ... 

‘“We would arm her with a few guns of the largest 
calibre. . . . 

‘*We would load them at the breech. . . . 

‘**That no two steam vessels of war at the present day 
six or seven miles 
an hour without sinking one or is, in our opinion, 
certain. What, then, must be the effect of coming in con- 
tact with a vessel (save from the shock herself) at double 
that speed? Instant and immediate destruction. 

‘*The only question seems to be, Could a vessel be con- 
structed with the requisite strength and speed? If this 
can be done, and we are sanguine that it can, armed with 
shells and completely proof against shot of any size, one 
would protect a harbour, and be more than a match for a 
a fleet of steamers or ships of war of the usual construction.” 

It will be noticed that the use of this vessel as a ram is 
manifestly present in the mind of the writer of the above 
letter even at this early period, but an accident which 
occurred subsequently stron: ly confirmed this view. 

By some derangement of ner steering apparatus the 
Thomas Powell, one of the fast North River steamboats, 
ran into a ‘‘crib” dock built of 12-in. timbers, and filled 
with stone. The bow of the boat penetrated the dock for 
some 15 ft., shearing through the timbers and displacing 
the stone, and the steamboat then backed out, entirely 
uninjured. ‘‘If,” Mr. Stevens argued, ‘‘a lightly built 
river steamer, with wooden hull, could so cut into and 
damage a solid crib dock, what would an equally rapid 
steamer with iron hull and prow made like the blade of 
an immense axe, thoroughly backed up and a by 
the entire structure behind it, accomplish, if hurled against 
the side of any ordinary wooden or iron vessel ?” 

With this in view the steamer, whose keel was laid in 
1843, in consequence of a contract made by Robert L. 
Stevens with the Secretary of the Navy in April of 1842, 
was provided with an immense axe-like solid iron prow, 
so braced and supported from the rest of the iron hull as 
to constitute an inseparable portion of the same. Again, 
to secure adequate protection combined with a minimum 
weight, Mr. Stevens proposed to provide each of the large 
guns located above the armoured deck or horizontal shield 
of the craft, with an individual housing or ‘‘bomb proof.” 
These guns were mounted on revolving carriages, their 
recoil being taken up by rubber disc oe in the manner 
since practised, and were to be loaded, directed, and fired 
from below the deck ; the loading being accomplished by 
bringing their depressed muzzles opposite holes in the 
deck provided for the purpose. 

This method of loading, directing, and firing was put 
into successful practice in 1863, in the Naugatuck, a small 
boat which Mr. E. A. Stevens fitted out himseif with a 
single gun of large calibre and placed at the service of the 
United States Government in the time of anxiety imme- 
diately succeeding the combat of the Monitor and Merri- 
mac in Hampton Roads on March 7, 1862. This steamer, 
with the location of her gun, is shown in Fig. 2, while 
the manner of loading from below decks is indicated dia- 
gramatically in section, Fig. 3. . 

The Naugatuck was in commission for several months, 
and did good service in combats with batteries en the 
James River, until the bursting of her 100-Ib. Parrott gun 
(without injury to her crew, who were below the armoured 
deck) caused her retirement, and her place was soon sup- 
plied by the ‘‘monitors” built in great numbers at that 
time. 
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Experiments made on January 11, 1862, showed that a 
10-in. gun could be loaded in the manner shown in the 
diagram, Fig. 3, with charges of 11 1b. of powder and 
a ball of 124 Ib., and discharged four times in 139 con- 
secutive seconds, the quickest time for a loading and dis- 
charge being 25 seconds. 

To return to the Stevens Battery contracted for in 1842 
and promptly commenced thereupon; as is well known, 
this ship was under construction and alteration for over 
20 years in an inclosed dry dock on Mr. Stevens’ estate at 
Hoboken. 

At the time when Mr. Stevens made his contract with 
the United States Government there had been little 
change in the power of guns for half a century, but soon 
after (in 1844) Commodore Stockton succeeded with his 
wrought-iron gun in piercing a target covered with 44 in. 
of iron. This demanded a rearrangement of Mr. Stevens’ 
plans so that his vessel should carry yet heavier armour, 
and time after time, as improvements in ordnance were 
made, changes were effected in the dimensious. and 
arrangements of the Battery, until, at the time of Mr. R 
L. Stevens’ death in 1856, the ship had grown to have a 
length of 410 ft. and a beam of 45 ft. inside her armour 
shelf, with a deck only 2 ft. above water, and similar in 
this regard to the Monitor built six years afterwards by 
Ericsson. 

Atany time during this period, had the occasion arisen, 
the Stevens Battery could have been rapidly finished and 
launched, and would then have possibly accomplished all 
that the inventor had claimed for 9 as was demonstrated, 
indeed, by the Merrimac when she demolished the Con- 
gress and Cumberland in Hampton Roads on March 7, 
1862. She would have steamed down the harbour firing 
percussion shells from her large guns at an enemy’s 
fleet, and when she came to close quarters would have 
treated such ships as is shown in Fig. 1. In fact, in the 
language of the Messrs. Stevens’ letter of 1841 of such 
craft, ‘‘one would protect a harbour.” 





BOILER EXPLOSIONS AT SCARBOROUGH 
AND MUCH WENLOCK. 

Two formal investigations by the Board of Trade have 
recently been held under the Boiler Explosions Act with 
regard to boiler explosions which occurred at farms, the 
boiler in each instance being used for the purpose of driving 
a threshing machine. 

The first investigation had reference to an explosion 
which took place on January 14 at Low Fields Farm, 
Brompton, near Scarborough; the boiler was owned 
by Mr. John Wilson. The Commissioners were Mr. 
Howard Smith, barrister-at-law, and Mr. McIntyre, 
consulting engineer. Mr. Gough conducted the proceed- 
ings for the Board of Trade, and Mr. Turnbull, solicitor, 
Scarborough, appeared for Messrs. T. H. Garbutt and 
Co., engine builders, Seamer, from whom the boiler and 
engine had been purchased second-hand about two and 
a half years ago. 

From the opening statement by Mr. Gough, and the 
subsequent evidence, it appeared that the boiler was of 
the portable class, so commonly used for agricultural 
peageaee. The steam gauge and the safety valve were 
th proved to be defective, the gauge indicating a — 
sure of only 80 Ib., when in reality one of 120 lb, had been 
reached. ‘The boiler was constructed to sustain a working 
pressure of 60 1b. per square inch, but it was frequently 
worked at 80 1b. and 90 1b. The spring balance of the 
safety valve admitted of being Slates down toa dangerous 
point, and an ignorant engine-driver had availed himself 
of the opportunity of doing this. Mr, Wilson, the owner 
of the boiler, deposed to having attended farm engines for 
40 years, though he was originally an agricultural labourer. 
He had no accurate knowledge of the capabilities and pos- 
sibilities of steam, and did not even know the true mean- 
ing and purpose of a steam gauge or a safety valve. He 
had employed a farm labourer named Thomas Abram 
as engine-driver, who was, however, quite as ignorant 
as his master on the subject of boilers. The evidence 
further showed that it was a common practice in the 
district for unskilled labourers to be intrusted with the 
management of boilers and engines, the prevailing idea 
being that a boiler was not merely to be pressed to the 
point at which it might with safety be worked, but that 
the steam pressure should be lowered or increased accord- 
ing to the work required to be done. The strength or 
condition of the boiler, or its fitness for use, did not 
apparently enter in the slightest degree into the calcula- 
tion. It was stated that if, in the course of the farm 
work, sheaves were to be cut, the boiler might be worked 
at a pressure of 40 Ib., but if harder materials had to be 
got feet it would be taxed to its maximum safe work- 
ing pressure of 60 lb., while if material still more difficult 
formed the subject of the work, the spring balance of the 
safety valve would be screwed down and locked fast, thus 
further increasing the pressur? until the point of danger 
was reached. 

After considerable evidence had been taken, Mr. 
Howard Smith delivered judgment at some length, and 
said that the Court found that Mr. Wilson had been 
guilty of gross ignorance and neglect. They severely 
condemned the practice, sadly too common, of onploree 
utterly unskilled labourers to fill the position of boiler 
attendants and engine-drivers. : 

On this finding of the Court, Mr. Gough applied that 
Mr. Wilson should be ordered to pay a portion of the 
costs of the investigation, the total of which would amount 
to about 100/. : 

Mr. Wilson, on being asked by Mr. Howard Smith 
what he had to say as to an order for the payment of costs 
being made against him, replied that ‘‘the Court had 
better take himself, as he ail not pay any money.” He 


had no other engines, but the vicar of the parish was 





getting up a subscription with a view to buying him anew 


one. 

Mr. Howard Smith remarked that he supposed that the 
vicar was so im with the magnificent way in which 
he had managed the last that he thought he was deserving 
of another. The neglect of which Mr. Wilson had been 
guilty was gross in the extreme, but having regard to his 
circumstances, the Court did not wish to be too hard upon 
him, and would therefore only order him to pay, in instal- 
ments, the sum of 107. to the Board of Trade towards the 
costs of the investigation. 





The second formal investigation dealt with an explosion 
which occurred on January 13 at Larden Grange, Much 
Wenlock, at the farm occupied by Mr. Alderman George 
Lloyd. By this explosion, the engineman, aged 65, and 
a girl, oe 8, were killed. The Commissioners were Mr. 
Howard Smith and Mr. F. J. Pilcher, consulting engi- 
neer. Mr. Gough appeared for the Board of Trade, and 
oe - Neanied Cooper, solicitor, Much Wenlock, for Mr. 
Lloyd. 

Mr. Gough, in his opening statement, briefly narrated 
the facts concerning the construction of the boiler and the 
circumstances connected with the explosion, and then 
proceeded to call evidence. 

Mr. George Rea, mechanical draughtsman to Messrs. 
Clayton and Shuttleworth, engineers, Lincoln, said that the 
boiler was of the portable locomotive type, and was pur- 
chased from his firm in 1855 by a Mr. Trevor. It was 
made of wrought iron, and the length of the barrel was 
6 ft. 8 in. In those days boilers were tested by steam 
and not hydraulic pressure, and the usual test put on 
their boilers was about 20 lb. above the point at which it 
was intended they should be worked. Messrs. Clayton 
and Shuttleworth did not supply the steam gauge when 
the engine was first sent out ; indeed, at that time pres- 
sure gauges were not generally put on boilers. In 1878 
his firm sent two men to Mr. Lloyd’s farm to effect 
repairs to the boiler, and they then put in a new firebox 
which would be rather stronger than the original one. 
In 1892 the cylinder was re-bored ; these were the only 
repairs they had made. 

Tn cross-examination witness said it was not the custom 
of firms like his own to make periodical inspections of 
such boilers. His own firm did not, of course, make 
repairs unless expressly sent for. The boilers at their 
works were thoroughly examined at short intervals. They 
had made no repairs to the boiler in question since 1878. 

Mr. Lloyd, farmer, of Larden Grange, owner of the 
boiler, said he paid about 70/. for repairs in 1878. One of 
Messrs. Clayton and Shuttleworth’s men then told him 
that the boiler was as good as the day when it went out 
of their yard. Witness had never heard that it was usual 
for boilers to be periodically examined. The deceased 
driver, Jones, was an agricultural labourer on the farm, 
and he always put confidence in him, as he had been at 
the work five or six years. If Jones had made any com- 
9a about the boiler, witness would have had it seen to, 

ut as long as no complaints were made he considered all 
was right. The steam pressure gauge had not been over- 
hauled, and it had always appeared to work well when he 
saw it. Deceased used to have a pressure of 25 lb. or 
30 Ib. on the gauge when he looked at it. He did not 
give Jones any general instructions as to the pressure he 
was to use. Jones had been attending another similar 
boiler, and about six weeks before the explosion he burnt 
the fusible plug out of it. In the opinion of witness the 
explosion occurred through the boiler being over-fired, 
the firebox getting overheated and cold water being in- 
troduced. 

Mr. Edward Lloyd, son of the last witness, stated that 
he did not know anything about boilers or engines, and 
had no idea as to the pressure at which the exploded 
boiler was worked. He was injured by the explosion, 
and was blown 3 or 4 yards away. He had seen Jones 
place weights on the safety valve, but he did not know for 
what purpose. 

William Bullock, a blacksmith, deposed to havin 
driven the engine when it belonged to Mr. Trevor, hr | 
the greatest pressure he 5 for ordinary work was 
35 lb. or 40 lb., as indicated by the steam gauge. : 

Herbert Cadwallader, father of the little girl who was 
killed, said that about nine days before the explosion 
Jones told him that he had over 70 lb. pressure on the 
boiler, and witness told him that it was toomuch. He 
thought so because he had seen the engine shaking con- 
siderably. 

William Jones, brother of the deceased driver, said he 
had taught his brother how to fire and feed the boiler, 
drive the engine, and manage the safety valve and the 
pressure gauge. He had cautioned him to be careful 
with the boiler, and had told him that the safety valve 
and pressure gauge should read together. He had further 
impressed on him that the pressure should not exceed 
35 Tb. or 40 1b. He thought the cause of the explosion 
was over-pressure. 

Mr. David Watson, engineer-surveyor to the Board of 
Trade, deposed to the boiler being in defective condition, 
and not fit to be worked at a greater pressure than 20 Ib. 
on the square inch. The immediate cause of the explo- 
sion was excessive pressure. The spring balance of the 
safety valve had been screwed down, and the valve thus 
rendered inoperative, while it was clear that the steam 
gauge was not in correct working order. 

After Mr. Gough had handed in a list of the points to 
which he requested the attention of the Court, the Com- 
missioners adjourned till the following day, and stated 
that during the interval they would personally examine 
the exploded boiler. 

On resuming the inquiry Mr. Cooper addressed the 
Court on behalf of Mr. Lloyd. So far as Mr. Lloyd was 
concerned it did not matter, he said, whether the explosion 
occurred from over-pressure or over-heating, because he 





took it that in either case it would be the result of the 
negligence of the man in charge. Mr. Lloyd was a very 
busy man, and could not always be pot: to look after 
the boiler and engine, and he (Mr. Cooper) was afraid 
that in agricultural districts, like that of Much Wenlock, 
very few boilers were attended by competent persons, 
according to the definition given by Mr. Watson. It had 
been stated in evidence that the deceased driver received 
a warning in respect to the state of the boiler, but there 
was no evidence that any one had spoken to his client 
about it. He could not say that Jones, when he first 
entered Mr. Lloyd’s service, had had sufficient experi- 
ence to take charge of the engine, but at the time of the 
explosion he had gained the necessary knowledge to enable 
him to attend to the working of it, though he could not 
contend that he was competent to make an inspection of 
the boiler, otherwise, he presumed, the difficulties would 
not have arisen. The boiler had not been periodically 
examined, but Mr. Rea, the representatives of the makers 
of the engine, had informed the Court that they did not 
recommend such examinations. In 1892-3 some repairs to 
the boiler were effected, and he was entitled to assume 
that they were carried out by a competent person, and if 
any defects in the pressure gauge and safety valve were 
overlooked, Mr. Lloyd could not be blamed. His client 
had paid the expenses of the girl’s funeral, and would 
have been prepared to pay compensation in the case of 
the deceased driver if there had been any one to claim it. 
He asked the Court to absolve Mr. Lloyd from blame for 
this unfortunate explosion. 

Mr. Howard Smith then delivered judgment. He re- 
viewed at some length the evidence that had been given, 
and said there was no doubt that the explosion was caused 
be over-pressure of steam, owing to the safety valve being 
made inoperative by the spring balance being screwed 
down and locked fast. Mr. Lloyd did not take proper 
measures to insure that the boiler was being worked 
under safe conditions. In the opinion of the Court Mr. 
Lloyd was to blame for the explosion, principally for not 
having had the boiler examined by a competent person 
since the year 1894. After some further observations, 
Mr. Smith said that the Court entirely disagreed with 
the coroner’s jury who found that no blame attached to 
Mr. Lloyd, for, as already pointed out, the Court con- 
sidered the explosion was the result of his neglect in not 
submitting the boiler to periodical examination. 

On this finding of the Court, Mr. Gough requested that 
Mr. Lloyd should be ordered to pay the expense of that 
investigation, which amounted to 120/. 

Mr. Cooper urged that the order against his client should 
only be for a small proportion of the costs. 

Mr. Howard Smith ordered that Mr. Lloyd should pay 
the sum of 25/. to the Solicitor of the Board of Trade. He 
complimented Mr Cooper on the manner in which he had 
conducted the case on behalf of his client, and added that 
had he not used such discretion Mr. Lloyd would have 
come off much worse. 





In connection with this explosion we may briefly refer 
to the Pgs before the Coroner, to which Mr. 
Howard Smith alluded. 

The inquiry was of considerable length. Mr. Alderman 
Lloyd said he purchased the engine 17 or 18 years since 
at the late Mr. Trevor’s sale. The boiler had since been 
repaired several times, the last occasion being by his 
brother in 1894. His brother was a practical man, and 
thoroughly overhauled the boiler and engine, but nothing 
had been done since then. He did not know that the 
gauge had ever been tested for accuracy. 

Mr. Thomas Jones, Bridgnorth, said he was in the 
employ of the Shropshire County Council, and had 
worked the engine in question 18 years ago. He had 
told his brother, the deceased driver, to be careful, as the 
boiler was 42 years old. There was no stop ferrule to 
prevent the spring balance of the safety valve being 
screwed down. . 

Another witness deposed to having warned the driver 
about screwing down the safety valve ; and Mr. Watson, 
of the Board of Trade, gave his version of the cause of the 
explosion. 

he Coroner in summing up said he thought he should 
be neglecting his duty if he were not to say that Mr. 
Lloyd was very much to blame for not having had the 
boiler inspected by a practical man. The evidence 
disposed of the theory that the deceased driver had 
neglected the water supply. No doubt the jury would 
agree that the explosion was due to over-pressure of steam, 
and not from any defect in the. plates of the boiler. It 
was clear that the pressure gauge was out of order, and 
that the safety valve was screwed.down. The jury could 
scarcely blame the deceased driver, who was not a prac- 
tical man, and it was a great pity that the boiler had not 
been thoroughly overhauled and the defects in the pres- 
sure gauge and safety valve discovered. It was a great 
mercy that only two lives were lost, considering that 
several other persons were near the boiler at the time it 
burst, and that a great deal of damage had been 
done, and some heavy portions of the boiler had 
been blown 200 or 300 yards away. He (the Coroner) 
did not wish to close his remarks without saying 
how extremely thankful they and the public at large 
ought to be to the Board of Trade for the assistance 
they had given in that inquiry through their surveyor, 
Mr. Watson. At the first portion of the inquest the 
jury had made a suggestion that a compulsory exami- 
nation of boilers should be made ; and he had since read 
that it was proposed shortly to introduce a measure in 
the House of Commons by which practically all boilers 
would be brought under a compulsory system of inspec- 
tion. 

The jury found “that the explosion was the result of 
the safety valve and the steam-pressure gauge being out 
of order, and that they were of opinion that no blame 
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was attached to Mr, Lloyd.” They added a rider to the 
effect that “‘in their opinion periodical examination of 
boilers should be insisted on.” 


These two explosions afford a strong argument in favour 
of the contention raised in our issue of March 5, viz., that 
if the Boiler and Engine Attendants’ Certificate Bill were 
necessary at all, it should by no means exclude agricultural 
labourers from its operations ; while, further, they clearly 
demonstrate the desirability of some such measure as that 
proposed by Sir William Houldsworth for the proper in- 
spection of boilers being carried into law at an early date. 
The fact that two second-hand boilers, one of them 42 
years old, equipped with dangerous safety valves and de- 
fective pressure gauges, and attended by extremel 
ignorant men, can be worked at the risk of the lives of all 
those near, without the slightest attempt being made 
to insure safety, shows a lamentable state of things. 
Surely the knowledge of the existence of the means for 
providing efficient inspection of boilers must at some time 
or other have reached the ears of the owners of these 
boilers at Scarborough and Much Wenlock, and one would 
have thought that even common prudence would have 
dictated the exer. ise of at least some care to avoid a cata- 
strophe. But not the least attempt in that direction 
appears to have been made, and the owners of the boilers 
in question for their display of gross ignorance and neglect 
were severely censured by the Board of Trade, but 
esca with the very light penalty of 10/7. in one case and 
25/. in the other. A skilful lawyer (who was highly compli- 
mented by the presiding Commissioner), and the fact that 
the owner of the boiler had ‘‘paid the funeral expenses ” of 
the poor child who was one of the killed, appear to have 
touched the heart of the Court, and the Much Wenlock 
alderman got off with the payment of the nominal sum of 
25/.—an extremely lenient finding for so serious a case, 
We venture to think that explosions due to such neglect, 
arising from old second-hand and defectively equipped 
boilers, placed in the hands of notoriously ignorant atten- 
dants, merit far more severe penalties than the Board of 
Trade imposed in the above cases. But even if the Board of 
Trade Commissioners had failed to be impressed by a 
clever legal pleader, and had inflicted a very heavy Moneliy, 
it would still be a case of ‘‘locking the stable door after 
the horse has been stolen.” The true remedy is a com- 
pulsory system of efficient inspection, and this the 
coroner’s jury at Much Wenlock were wise enough to 
recommend. It is certainly time that this oft-repeated 
recommendation were carried into practical effect. 








THE MOND GAS-PRODUCER PLANT. 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 16, Mr. John Wolfe 
Barry, C.B., F.R.S., the President, in the chair, the paper 
read was on ‘‘The Mond Gas-Producer Plant and its 
Application,” by Mr. H. A. Humphrey, Assoc. M. Inst. 
C.K 


The advantages of gaseous over solid fuel had led to an 
increasing demand for gas producers to convert the solid 
fuel into the gaseous state. Gas producers had hitherto 
been constructed to make gas with little regard to bye- 
products, and none had been made to give good results 
with cheap slack coal, and where the use of gas for gas 
engines was concerned only expensive ro gy such as 
anthracite or coke, had been found available. The Mond 
producer and recovery plant described in the paper not 
only employed cheap bituminous fuel, but recovered from 
it 90 1b. of sulphate of ammonia per ton, and yielded a gas 
eminently suitable for use in gas engines and applicable 
to all cases of furnace work. 

The difficulties to be overcome before bituminous slack 
could be utilised in producers were mentioned, and the 
author showed how Dr. Ludwig Mond, F.R.S., had not 
only succeeded in overcoming these difficulties, but had 
advanced the subject another stage by recovering as am- 
monia 70 per cent. of the original nitrogen contained in 
the fuel. The distinguishing features of the Mond process 
were enumerated, and the author described in detail the 
manner in which the plant was worked, including the 
mechanical handling of the fuel, the means adopted to pre- 
serve and recover the ammonia, the conversion of this am- 
monia into marketable sulphate, and the systems of regene- 
ration by means of which considerable heat economy was 
effected. Diagrams and drawings of the plant accom- 
panied the paper, and tests of the temperatures in dif- 
ferent portions of the process were given. In the summer 
of 1895 the author had studied the producer plant at 
Winnington, and obtained figures relating to the working 
of the plant necessary for a complete set of calculations. 
The results were shown in appendixes giving all the 
data from a three days’ trial. The measurements of 
the quantities and weights involved, the chemical 
analysis of slack and gas, the calculation of heat quan- 
tities, and the cost of materials, wages, &c., had been 
accurately determined and were given in tabular form. 
The results showed that for every ton of fuel fed into 
the producer about 24 tons of steam and 3 tons of 
air were blown through the grate, the mixture being 
at a temperature of 250 deg. Cent. Of this steam 
1 ton was furnished by the system of regeneration and 
14 ton was added as exhaust steam from various engines 
and pumps. Over 3 ton of steam was decomposed in 
passing through the hot fuel, and nearly 43 tons of gas 
were formed from 1 ton of coal, equal to about 160,000 
cubic feet at ordinary atmospheric temperature. This 
gas had acalorific value of 81 per cent., calculated on the 
calorific value of the 1 ton of fuel gasified ; and the net 
cost, including fuel, labour, &c., was less than 5s. at the 
present price of sulplate of ammonia. When Mond gas 
was burnt with air, both in the cold state, the resulting 
temperature was 1150 deg. Cent., but with regeneration 
it was possible to reach temperatures beyond the range of 





any form of pyrometer at the disposal of the author. 
The first circular Mond producer had been started to work 
in September, 1893, and for three years there had been 
no repairs either to the brickwork lining or to the pro- 
ducer proper. 

In dealing with the application of the Mond producer 
plant, the author was able to give the actual figures ob- 
tained at Winnington, where Mond gas had been applied 
to the following purposes: 1. Furnace and boiler heating. 
2. The manufacture of steel. 3. Motive power. In each 
case great economy arose from its use. In a Babcock- 
Wilcox boiler the gas from 1 ton of fuel evaporated over 
7 tons of water from and at 100 deg. Cent., and the gas 
had proved eminently suited for use in the manufacture 


of steel. 

In 1894 the author had carried out the first experiments 
in the application of Mond gas to the generation of me- 
chanical power. The trial of a 25 nominal horse-power 
Otto-Crossley engine gave most satisfactory results, 
2166 indicated horse-power hours being obtained per ton 
of fuel in the producers, the thermal efficiency of the 
engine being 23.8 per cent. A much larger engine was 
being erected to drive a dynamo with an output of 75,000 
watts. For purposes of comparison, Tables relating to 
Dowson and Lencauchez producers were given. In order 
to better realise what might be accomplished in the way 
of cheap power supply, the case of a 10,000 horse-power 
central station was considered to show the design of the 
gas producers and recovery plant suitable for providing 
the necessary gas for this power. summary of the 
advantages to be derived from central power-stations on 
the lines indicated concluded the paper. 








LAUNCHES AND TRIAL TRIPS. 

Tue Fairfield Shipbuilding and Engineering Company, 
Limited, launched on the 9th inst. the torpedo-boat 
destroyer Gypsy, which they have built for the British 
Government. The Gypsy is the first of three similar 
vessels building at Fairfield. They are expected to attain 
on trial a speed of 30 knots per hour. 


Messrs. R. Napier and Sons, Limited, Govan, launched 
on the 9th inst. a steel screw steamer named Nile, of 
about 2000 tons gross, for the Glasgow Shipowners’ Com- 

any, Limited (Messrs. Glen and Co., St. Vincent-street). 
The principal dimensions are: Length, 280 ft. ; breadth, 
40 ft. ; and depth, 21 ft. 6 in. 





Messrs. William Hamilton and Co., Port Glasgow, 
launched on Tuesday, the 16th inst., a steel sailing barque 
named Wynford of 1980 tons gross and 1857 tons net re- 

ister tonnage, to carry 3400 tons deadweight, for Messrs. 
ickie, Borman, and Co., 22, Billiter-street, London. 
The following are the principal dimensions: Length, 
about 270 ft.; breadth, 40 ft.; depth moulded, 25 ft. 14 in. 





The Clydebank Engineering and Shipbuilding Com- 
pany, Limited, on Tuesday, the 16th inst., launched a 
twin-screw torpedo-boat destroyer named the Osado, con- 
structed for the Spanish Government. The Clydebank 
Company some time ago received orders to build for the 
Spanish Government a number of vessels of this class, and 
recently they delivered the Furor and Terror, after they 
had gone through speed trials very satisfactorily. These 
vessels were illustrated on pages 13 and 16 ante. The vessel 
now launched will be similar to the Furor and Terror, and 
will carry the same armament, but the tonnage will be 
somewhat greater, and she is to steam two knots faster. 
While resembling in appearance the destroyers built at 
Clydebank for the British Government, these vessels have 
some necessary modifications in arrangements and fittings, 
principally with the view to making them suitable for 
service in very hot climates. 





The steam trawler Raven, built by Sir Raylton Dixon 
and Co., Middlesbrough, for the Cleethorpes Steam 
Trawling Company, Limited, Grimsby, was taken out to 
sea for her official trials on the 17th inst. with satisfactory 
results. Her principal dimensions are: Length, 100 ft. 
8in.; beam, 20 ft. 5in.; depth moulded, 11 ft. 8 in. 
Triple-expansion engines have been fitted by the North- 
Eastern Marine Engineering Company, Limited, of Sun- 
derland, the cylinders being 10 in., 174 in., and 30 in. in 
diameter by 21 in. stroke, with a large steel boiler 
working at 200 Ib. pressure. 


From the Walker Shipyard of Sir W. G. Armstrong, 
Whitworth, and Co. there was launched on the 18th inst. 
for the Norwegian Navy the armourclad ship Torden- 
skjold. The vessel is a sister ship of the Harald Har- 
faagre, which was launched on January 4 last from the 
same yard. A description of her appeared in our columns 
on that occasion. There is an armour belt 7 in. to 4in. in 
thickness ; the conning tower is protected with 6-in. armour- 
plate, and she hasa ram. The armament, differing some- 
what from that of her sister ship, will consist of two 8-in. 
quick-firing guns, six 4.7-in. quick-firing guns, six 12- 
pounder quick-firing guns, and six 1}-pounder quick-firing 
guns. 





The Mars, battleship, built and engined by Messrs. 
Laird, Birkenhead, completed on the 19th inst. a steam- 
ing trials. We gave the results of the 30 hours’ coal con- 
sumption trial in a previous issue (see page 383 ante). The 
eight hours’ natural-draught trial was carried out_in the 
English Channel between St. Catherine’s and Beachy 
Head on the 18th inst. On the run to the eastward 
the wind was on the quarter, and on the run to the west- 
ward it was ahead and abeam, and though it somewhat 
affected the speed of the ship, there was only slight pitch- 
ing or rolling. The draughtof water forward was 24 ft. 
and aft 26 ft.; the steam in boilers was 149.8 lb., while 








the vacuum was 26.2 in. starboard and 26.6 in. port. 
The revolutions per minute were 97.57 starboard and 
98.4 port, and the collective indicated horse-power was 
10,159, which was produced with a mean air pressure of 
0.21 in., giving the ship a speed by patent log of 15.96 
knots. On the 19th inst. the four hours’ forced draught 
trial was carried out with equal success, the vessel shap- 
ing a westerly course at the start, which gave her a head 
wind, and therefore she had a fair wind for the conclu- 
sion of the trial. The draught of water was 24 ft. forward 
and 26 ft. aft., and the steam in boilers 146.5 Ib., while 
the vacuum was 26.5 in. starboard and 26.7 in. port. 
There was a mean air pressure of 0.78 in., and a collective 
horse-power of 12,434 was realised, with 103.9 revolutions 
starboard and 104.5 port. The speed, as recorded by 
tent log, was 17.7 knots. Captain A. G. M‘Kechnie, 
ortsmouth Dockyard Reserve, was in command of the 
ship. The contractors were represented by Mr. William 
Laird and Mr. J. W. P. Laird, and Mr. Ratsey R. Bevis 
was in charge of the machinery,on their behalf. The Ad- 
miralty were represented by Mr. Bakewell, the Dockyard 
Reserve by Mr. Wootton chief inspector of machinery), 
and the chief engineer of the yard by Mr. E. R. Vine. 





The Raglan Castle, the Castle Liner which was built 
by Messrs. Barclay, Curle, and Co., and launched on 
January 20, had her trial run on Tuesday, the 16th inst. 
The Raglan Castle is a screw steamer of 4320 tons gross, 
and, except that she is 15 ft. longer, is practically a 
duplicate of the Dunolly Castle. Her dimensions are: 
Length, 397 ft.; breadth, 46 ft. 3in.; and depth, 30 ft. 
She is fitted with machinery of about 2200 horse-power 
of the most improved type, on the triple-expansion prin- 
ciple. There will be accommodation for about 20 pas- 
sengers. The run was between the Cloch and the Cum- 
braes. The trip was not made under happy weather 
auspices, the weather becoming very heavy and squally. 
Notwithstanding these adverse conditions a very satisfac- 
tory run was made. During the trip the vessel reached 
a speed of 13? knots. Her guaranteed speed is 124 knots 








GERMAN Locomotives ror Arrica.—The Netherlands 
South African Railway Company has ordered 90 locomo- 
tive engines in Germany. 





THE FLow or GAs oR STEAM THROUGH Pipes: Er- 
RATA.—In the article on this subject which appeared in 
our last issue the following corrections are unfortunately 
necessary: On page 363, first column, in two of the 
equations giving the value of p, for the factor ‘‘a5” in the 
denominators, read ‘‘d°,.” Also in line 7 of the third 
column on the same page the word ‘‘root” should be 
omitted. ° 





Our Locomotive Exports.—The exports of loco- 
motives from the United Kingdom have made a good 
start this year. The value of the engines despatched to 
foreign countries and British colonies in February 
amounted to 81,156/., as compared with 66,5547. in Feb- 
ruary, 1896, and 63,8117. in February, 1895. The aggre- 
gate value for the first two months of this year was 
250,344/., as compared with 159,938/. and 134,818/. in the 
corresponding periods of 1896 and 1895 respectively. The 
greatest pro; has occurred in the shipments to South 
Africa, British India, and Australasia. The value of the 
deliveries made to South Africa to February 28 this year 
was 47,370/., as compared with 5787. and 1955/. in the cor- 
responding periods of 1896 and 1895 respectively; to 
British India 66,645/., as compared with 40,549/. and 
14,674/. in the correponding periods of 1896 and 1895 re- 
spectively ; and to Australasia 46,9877., as compared with 
26,2097. and 4078/. in the corresponding periods of 1896 
and 1895 respectively. 





A Runaway Trarn.—Considerable damage was done 
to rolling stock and permanent way at Aberdare Station, 
on the Great Western Railway, on February 7, owing toa 
collision between a runaway mineral train and another 
standing one. The standing train was minus an engine 
and train men, as they were engaged in shunting, while 
the driver and firemen of the running train jumped off as 
soon as they saw that a collision was inevitable, and 
escaped-with bruises and a shaking. The guard of this 
train had been left behind. There is a falling gradient 
from Hirwain to Aberdare, and at one point this changes 
from 1 in 101 to 1 in 50, and just before arriving at this 
point all drivers are required to come to a dead stop, and 
the guards have to pin down sufficient brakes to necessi- 
tate the train being restarted under steam ; more brakes 
are then pinned down as the train slowly moves forward, 
until the driver whistles to notify that enough are down. 
In this particular instance the train started with a full 
load of 30 wagons (or rather, with their equivalent), but 
the guard, instead of riding in his brake, got on the 
engine. When near the point of stoppage it was realised 
that the train could not be completely stopped, but it 
was going slowly enough for the guard to get down and 
pin down some eight or ten brakes, but after that the 
speed increased so quickly that he could not pin any more 
down, nor was he able to jump into his brake van. 
Colonel Yorke clearly considers that the guard was to 
blame in that he rode on the engine, and further, that the 
driver in allowing him to do so, must also share the blame. 
It appears that it had become somewhat of a practice for 

ches thus to ride on the engine, and for trains not to be 

rought to au absolute stop, and the Government Inspec- 
tor very naturally calls attention to the fact that stringent 
rules are of little use if there is not also stringent superin- 
tendence to see that they are always carried out, and he 
hopes that the railway company will take steps to insure 
in future that the rules for working heavy goods trains 
down these steep inclines, are strictly complied with. 
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INDUSTRIAL NOTES. 


THE reports as to the state of employment by the 
Labour Department of the Board of Trade are very 
encouraging, for they indicate a further improvement 
in several industries, particularly in shipbuilding, in 
the iron, steel, and coal trades. The percentage of 
unemployed members in most of the more important 
groups of trades shows a decline, a very satisfactory 
state of things for the season of the year. The 115 
trade unions making returns had an aggregate of 
451,544 members, of whom 13,332, or 3 per cent., 
were unemployed from all causes. In the previous 
month the proportion was 3.3 per cent., and in the 
same month a year ago 3.8 per cent. in 106 unions, 
with an aggregate of 409,102 members. The chart 
line rose a trifle towards the end of January, since 
then the curve is downwards to a lower level of per- 
centage of unemployed. The details of the proportions 
are also encouraging ; in 68 unions, with a total of 
292,209 members, the percentage out of work was 
below 3 per cent. In 26 other unions, with 61,611 
members, from 3 to 5 per cent. were out of work. But in 
21 unions, with 97,724 members, the total unemployed 
was over 5 per cent. Of that proportion six unions, 
with nearly 7000 members, had 10 per cent. unem- 
ployed. Bad as this looks upon paper, and is in 
reality, the one favourable sign is that things are im- 
proving in some cases, while not declining in others. 





Employment in the coal industries was better in all 
districts than it was a year ago, better in most dis- 
tricts than it was in the previous month. The average 
number of days worked in the month at pits, repre- 
senting 414,24] persons, was 5,34 days per week, or 
nearly 54 days ; in the previous month the total was 
5.15 days, and last year at the same period it was only 
4.91 days per week. The total number of unemployed 
in Durham and Northumberland was only 1.6 per 
cent., but this was just a trifle more than in the pre- 
vious month, Still it was better than in 1896. In 
the ironstone districts the average time worked was 
better still. At 125 mines and open workings, em- 
ploying 16,624 workers, the total time worked in the 
month averaged 5.86 days per week. In the previous 
month the average was 5.72 days. 

The pig-iron industry continues in a fairly satis- 
factory state. The ironmhasters making returns had 
351 furnaces in blast, or eight more than a year ago, 
while the total number employed was 22,247, as com- 
pared with 21,806 a year ago. There has been an 
Increase of two furnaces in blast this year, but the 
number of men employed has declined by 69. Em- 
ployment at the various steel works was much better 
than a yearago. At 128 works making returns 37,079 
persons were employed, as compared with 34,185 a 
year ago, an increase of 8.5 per cent. At the puddling 
furnaces and rolling mills the state of employment is 
about the same as a year ago. At 94 works 18,278 
persons were employed, only 68 more than at the same 
period in 1896. In the tinplate trade a further slight 
improvement is reported. At 87 works 334 mills were 
in operation, or two more than in the previous month. 
In nearly all cases things are better than at the close 
of 1896. 





In the engineering trades employment is still good. 
Though the proportion of unemployed was 2 per cent., 
as compared with 1.9 per cent. in the previous month, 
the increase must not be put down to any decrease in 
trade, but rather to the conditions of the labour 
market. The percentage out of work at the same 
date last year was 3.4 per cent. The greatest im- 
provement is manifest in the shipbuilding trades, 
where the proportion out of work fell from 7.4 per 
cent. in the previous month to 5.8 per cent. last 
month. The proportion was 7.8 per cent. at the same 
date in 1896. The percentage had gone down to a 
lower point at the date of the last returns than for a 
very long time past, which is very encouraging. 

Employment in the building trades has improved. 
This is due mainly to the open state of the weather, 
no frost of any consequence having interfered with 
outdoor work. The proportion out of work was only 
2 per cent., as compared with 2.4 in the previous 
month, and 2.5 at the same date last year. In the 
furnishing trades employment is good, having im- 
proved to the extent of 2.1 per cent. since the last 
return. Only 3 per cent. were unemployed, compared 
with 5.1 per cent. in the previous month. But the 
proportion was only 2.6 per cent. last year at the 
same date. Nevertheless in all these branches of trade 
employment is really good, when only from 2 to 3 per 
cent. are out of work in the two groups of trades. 





Employment in the printing and bookbinding trades 
is better than reported last month, and is now, on the 
whole, regarded as fairly good. The proportion out of 
work was 3.9 per cent., as compared with 4.5 per cent. 
in the month previous, and with 4.9 per cent. at the 
same date a year ago. In the paper trades also there 
is an improvement. The number of unemployed was 


2.9 per cent., compared with 3.2 per cent. in the 





month previous ; but it was lower last year, being only 
2.8 per cent. 

In the glass trades there is still great depression. 
The proportion out of work was 12.5 per cent., com- 
pared with 12.1 per cent. in the month previous. In 
the two first months of last year the proportion was 
only 9.5 per cent. 

Employment in the leather trades is good. The pro- 
portion out of work was only 2 per cent., compared 
with 2.7 in the month previous, and 6.2 per cent. last 
year at the same date. Inthe boot and shoe trades 
there is improvement, both in the ready-made and 
bespoke branches. 

In the textile trades there is some dulness. In the 
spinning branches of the cotton trade employment is 
moderate ; in the weaving branches there is some im- 
provement, but a good deal of short time is being 
worked. In the woollen trades there is a slight im- 
provement, but business is still slack. The worsted 
trades are dull, but the hosiery trades are moderately 
employed. At 490 mills, employing 78,000 females, 
only 67 per cent. of the mills were giving full employ- 
ment, as compared with 76 per cent. in the previous 
month and 88 per cent. in 1896. 

Dock and riverside labour in London was not so well 
employed as in the previous month. The average 
number employed was 14,762, as compared with 16,008 
in the previous returns ; but there were only 13,236 so 
employed in the same month last year. In the agri- 
cultural districts labour was fairly well employed ; in 
some places there was a demand for labour, as farm work 
was ina backward state. Employment was tolerably 
regular, except for the weather, which had become 
wet and boisterous, greatly interfering with all out- 
door pursuits, especially in some parts of the country. 





The number of trade disputes increased in the month, 
and larger numbers were involved. The total fresh 
disputes were 66, involving 23,671 workpeople ; in the 
previous month there were 48 disputes, involving 
16,615 workpeople. In the same month last year 
there were 78 disputes, in which 17,000 work- 
people were concerned. Of the total, 23 disputes 
arose in connection with the engineering, shipbuilding, 
and metal trades; 19 in the textile industries, six in 
the building trades, five in mining industries, four in 
the clothing trades, one in connection with railways, 
and eight in other industries. Of the 52 disputes, new 
and old, affecting 23,379 workpeople, of which any 
settlement is recorded, 18, affecting 6044 workpeople, 
were successful from their point of view ; 18, affecting 
7738, were unsuccessful. In 13 disputes, affecting 3477 
workpeople, there was a compromise ; in the three re- 
maining cases the workers resumed work pending 
negotiations. From the standpoint of the workpeople 
the balance was not in their favour. 

But from another standpoint the workers may con- 

ratulate themselves. There were changes in wages 
during the month affecting nearly 50,000 workers, all 
of whom, except about 300, received advances in wages. 
The total net result was an estimated advance of 1s. 4d. 
per head in the wages of those affected, to the number 
of 49,700 persons. In the number of those to whom 
advances were given were about 44,000 in the engi- 
neering, shipbuilding, iron, steel, and metal indus- 
tries, 2500 in the coal-mining industries, and 1700 in 
the building trades. The methods of settlement were 
various. Changes affecting over 5000 persons were 
effected under sliding scales, wages boards, &c.; in 
cases involving about 4000 workpeople, the changes 
were preceded by strikes ; in the other cases, affecting 
about 41,000 workpeople, the changes were effected by 
negotiation or other means without strikes. The net 
results were very favourable to the workers, and it is 
nap Ay: to observe that strikes were comparatively 

»w, and not very serious. 





The report of the Boilermakers and Iron «Ship 
Builders for this month is more encouraging than for a 
a time past. It says: ‘‘ The general condition of 
trade is good ; we have received applications for men 
during the past month from several employers. This 
isa very hopeful sign.” It goes on to say that many 
were thrown temporarily out of employment by the 
unfortunate fire at the Fairfield Yard, Govan, and by 
extensive alterations and extensions at Messrs. Har- 
land and Wolff's, at Belfast. But these works will 
soon be in full swing again. Reference is made to the 
new gigantic ocean steamer for the White Star Line, to 
be built by Messrs. Harland and Wolff, the length of 
which will be 704 ft., or 25 ft. longer than the Great 
Eastern, her gross tonnage being over 17,000 tons. 
Reference is also made to the unfortunate dispute on 
the north-east coast ; threatening a stoppage of work 
on a large scale, and throwing ‘‘a large number of men 
out of work who have no dispute either with employers 
or with each other.” Further orders for new vessels 
are reported on the Clyde and the north-east coast, 
while in South Wales and in London employment is 
good. <A dispute at Birkenhead exists, by the 
caulkers against some drillers, and at Southampton for 
extra wages for repairers. The total number of men 
on the several benetits was 4239; last report gives the 





number as 5227, a decrease of 988, or approaching 
to 1000 men. There was a decrease under every head, 
except travelling. The total on donation was 1712; 
signing the vacant book, 619 ; drawing cards for travel, 
60; on the sick list 1373, and on superannuation 
allowance 475. The proportion out of work had fallen 
to 5.8 per cent. It is years since the percentage 
was so low. The hope is expressed that all the out-of- 
work members will be cleared off the books in this 
month. The voting for and against the admission of 
the unskilled workers’ trade unions into the Engineer- 
ing and Shipbuilding Federation has resulted in the 
question being relegated to the several societies for an 
aggregate vote. he votes for a levy of 6d. for the 
Penrhyn quarrymen and for the Hamburg men were 
carried by a huge majority, 23,982 to 2161, the latter 
being for a levy of 3d. only. 500/. has been sent to the 
Penrhyn men, and 200/. to Hamburg. Out of the 
whole society only 1398 voted against the levy. The 
general outlook seems to be extremely good if only 
the disputes and the threatened disputes can be settled 
and averted, This union is working in the interests 
of peace as regards the dispute on the north-east 
coast, 





The dispute on the north-east coast passed through 
various stages during last week, but at its close very 
little really had been done towards a settlement. In 
the first place the notices of a lockout were not posted 
at the time expected; the delay was regarded as a 
hopeful sign. But at the close of last week dismissal 
notices had been given in some cases on the Clyde late 
on Friday, and in others on Saturday last. But the 
notices, it appears, were not general, only partial, to 
the extent of 25 per cent. of those employed. At 
Barrow, on the contrary, it was reported that all the 
men would be suspended. The secretaries to the Em- 
ployers’ Federation stated in their letter of the 17th inst. 
that ‘‘ the notices could not be postponed beyond the 
time'appointed.” But the posting of the notices does not 
necessarily involve the decisive step of a lockout. The 
letter referred to says: ‘‘ Even yet there is nothing to 
prevent the matter from being * Saadenta in a calm and 
amicable manner.” The Federation of the Engineering 
Trades made an effort last week to bring about a con- 
ference. Theofticersof that body suggested that the man 
at work on the machine at the Pallion Forge, Sunder- 
land, should be removed pending negotiations, so that 
a conference might take place. 





Last Tuesday a conference of north-east coast ship- 
building employers was held at Sunderland, to con- 
sider further the stoppage in the shipyards. <A depu- 
tation from the Amalgamated Society of Engineers 
attended, headed by Mr. Ratcliffe, district delegate. 
This is the matter on which certain shipsmiths on the 
Tees who are members of the Amalgamated Society 
struck for a larger advance in wages than the em- 
ployers offered. The result was a lock-out of all the 
Amalgamated Smiths on the north-east coast ship- 
yards, followed by a strike of Amalgamated Engi- 
neers in the shipyards because of the lock-out. 
Terms for the settlement of the Amalgamated Smiths’ 
wages were mutually agreed to last week, but the 
stoppage continued because of a singular develop- 
ment of trade union tactics. The Associated and Co- 
operative Societies of Smiths several weeks ago ac- 
cepted a settlement of the wages question without 
striking, with the exception of three of their members 
at Elswick, whostruck in support of the Amalgamated, 
and in defiance of their own society, which society 
forthwith filled up their places with other members. 
These three strikers have, it is understood, now been 
admitted to the Amalgamated Society, and that 
society demanded before terminating the shipyard 
stoppage, the dismissal of the three men who, by 
order of their own society, took the places of the 
men who are now reported to have joined the Amal- 
gamated. Messrs. Armstrong offered last week, and 
the offer was repeated on Tuesday, to reinstate all men 
who have been on strike, and to give employment to 
any other men the Amalgamated could provide them 
with, but they refused to dismiss the men in question 
not only on grounds of equity, but because, if they 
did so, they would be inviting a strike by the asso- 
ciated and co-operative societies in defence of their 
three members whom the Amalgamated describes 
as ‘* blacklegs.” The Amalgamated, at yesterday’s 
conference, again demanded the dismissal of these men, 
but the employers firmly refused to accede to the re- 
quest. The representatives of the Amalgamated then 
stated that they would consult their Tyne members, 
and give a definite reply. It is believed that the 
Amalgamated must give way in view of the employers’ 
firmness, 





A meeting of the Engineering Employers’ Fede- 
ration was held at Carlisle on Tuesday to consider 
the threatened lock-out and strike of the members 
of the Amalgamated Society of Engineers. The fol- 
lowing letter was addressed by the federation to 
Mr. Barnes, general secretary of the Amalgamated 
Society of Engineers in London: ‘With reference 
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to the telegrams which have passed between the 
Shipbuilding and Engineering Trades’ Federation 
and your society, copies of which appeared in the 
Press yesterday, the Employers’ Federation consider 
that the suggestion made will remove the obstacle 
to a meeting between them and your society, and 
they are prepared to accept it, it being understood 
that all the machines of the class in dispute at the 
Pallion Works shall remain idle during the negotia- 
tions, without prejudice to the contention of either 
party. If we hear from you before Friday next that 
you agree to a conference on the basis of our letter of 
the 26th ult., the notices will be suspended during the 
progress of the negotiations in conference. In taking 
this step the employers are actuated by an earnest 
desire to avoid, if possible, the loss and suffering which 
a general cessation of labour must entail, and as evi- 
dence of their desire not to drift into a struggle with- 
out first trying every rational means to avert it, they 
sincerely trust that at the proposed conference the 
discussion will be carried on by both sides in a friendly 
spirit, and that a means may be discovered for — 
an end to all the difficulties and disputes which at 
present so seriously hinder and hamper trade, and that 
a better and a more permanent understanding may be 
arrived at.” 





The following reply has been sent by the secretary 
of the Amalgamated Society: ‘‘ Yours of yesterday’s 
date has been duly read to the executive council of the 
Amalgamated Society of Engineers. As a result, I 
have to say that we agree to a conference, and we 
assent, without prejudice, to the machines at the 
Pailion Works remaining idle during the negotiations. 
At the same time, I have to bring to your notice the 
discharge on Monday last of about twelve men at 
Barrow in consequence of the refusal to work overtime 
there while lock-out notices were threatened. We, of 
course, expect that these men shall be reinstated, and 
also that other work will be found for the men you dis- 
place at Sunderland. On our part, we undertake to 
withdraw all notices, to stop overtime given as a con- 
sequence of the recent lock-out, and to fulfil the condi- 
tions of yours of the 26th ult.” 





The immediate outlook in the engineering trades in 
Lancashire does not appear to be quite as bright as it 
was a few weeks ago. Itis satisfactory to know, how- 
ever, that most of the engineering firms are kept fully 
employed upon orders in hand, although the giving out 
of new work of any great weight is just now held in 
abeyance. In some cases it is to be feared that orders 
are not coming forward in sufficient weight to replace 
those at present keeping establishments going, but it 
is quite premature to suppose that such a state of un- 
certainty will continue. Machine -tool makers are 
still very busy, and have sufficient work in hand for 
some time to come. Stationary engine builders are 
also fully engaged, both upon light and heavy work, 
in all departments. Boilermakers also are mostly 
well supplied with work. In the locomotive branches 
a good deal of work is stirring, and the prospects are 
that employment will be good for some time to come. 
Some of the work intended for India, mostly in the 
heavy engineering branches, is for the present sus- 
pended, which helps to darken the outlook. Then, 
again, the machine-making trades in some depart- 
ments are not so busy as they were, and the fresh 
dispute which has broken out at Oldham tends still 
more to unsettle that special industry. The reports to 
the Labour Department show a very slight increase in 
the number out of work as compared with the previous 
month. In the Manchester and Salford district, out 
of 22,815 members, 650, or 2.8 per cent., were unem- 
ployed ; but in the engineering branches fewer were 
out of work than at the date of the previous report, 
and the state of trade in most branches is pronounced 
to be good. In the Oldham district, out of 2358 
members of the engineering trades, only 45, or 1.9 per 
cent., were unemployed. On the whole, trade was 
from good to fair. In the Blackburn and Burnley 
districts employment was fairly good ; in the Liver- 
pool district trade is better, the percentage out of 
work having fallen one-half since the previous report. 
The Barrow district is just a little disturbed over the 
engineering dispute. Throughout Lancashire disputes 
are few, and not serious; the most serious is the 
renewal of the dispute in the machine-making branches 
of trade. The iron trade has been weaker, little 
business of any weight stirring. The finished iron 
trade is pretty active with orders on hand, and has 
been little affected by the fluctuations in the iron 
market. The steel trade is described as quiet, with 
prices a little easier. 





In the Wolverhampton district there is somewhat of 
a lull consequent upon the unsettled condition of affairs 
in the East, and also, to some extent, in matters relat- 
ing to the Transvaal and the Cape. There has been a 
falling off of orders from Russia and the north of 
Europe, and the business expected from firms repre- 
senting the Australian and Cape markets has not been 
realised, It seems as though there was a desire to 





postpone orders until a more settled condition of things 
has been secured. On home account the buying of 
rolled iron is fairly well maintained, but the orders for 
the most part are limited to supplies for actual requir- 
ments. The present demands run chiefly on bars, 
hoops, reds, best sheets, and plates; but orders can 
only be booked at reduced rates. Marked iron main- 
tains its position for ordinary qualities, but common 
bars are weaker in price. Galvanisers are wanting 
larger supplies of black sheets, but the prices rule 
rather low. The steel trade is fairly active, and toler- 
ably firm. The labour correspondents to the Board of 
Trade state that steel smelters are fully employed, but 
in the steel bar and sheet trades employment is not so 
good. The mills and forges are well employed in all 
the surrounding districts, save one. In all the engi- 
neering branches, including boilermakers, bridge 
builders, girder constructors, ironfounders, gasholder 
makers, and tank makers, employment was good. 





In the Birmingham district the market has been 
quiet, with slightly easier prices for crude and finished 
iron. The demand for marked bars was fairly good, 
for unmarked bars moderate, but slightly weaker 
owing to keen competition by outside firms. Steel 
was in good request, steel plates firm according to 
quality. All branches of the engineering and kindred 
trades continue busy, cycle engineering especially. In 
the majority of cases the men are working overtime, 
very few men being unemployed. Nearly all the brass 
and copper trades are busy, in one case only—cased 
tube work—was there any falling off. In most of the 
other metal trades the men are well employed; in some 
branches trade is reported to be better. Jewellers 
and silversmiths are busy; electro-plate workers 
quiet, but Britannia metal workers are fairly busy. 
There are no serious labour disputes in the district, 
pending or looming in the near future. Most of the 
other trades in the district are well employed. 





The North-East Coast Marine Engineers’ Concilia- 
tion Board agreed on Friday last to advance the rates 
10s. per month, with a proportionate increase on the 
weekly and daily rates. Those engaged in coasting 
steamers will get 5s. per month advance for vessels 
over 600 tons net, and 2s. 6d. for those under 600 tons. 
The advances are to date from April 2, and to remain 
in force for 12 months. 


HIGH-SPEED ENGINES. 
On the Use of High-Speed Engines for Mill Driving.* 
By Mark H. Rosinson, M. Inst. C.E., Rugby. 

Ir is impossible that the great development of the high- 
speed engine for electric lighting purposes, during recent 
years, should fail to re-act in some degree upon mill prac- 
tice, nor is it probable that builders who have achieved 
success in a field which they consider not less difficult 
than mill driving, should remain without ambitions 
towards what every one must regard as the highest and 
most famous branch of the engine-builder’s art. The 
high-speed engine begins to ask recognition, as a friendly 
rival, from the mill engine builders of Lancashire, and 
although it must be for many years but a humble com- 
petitor, its approaches are not unworthy the considera- 
tion even of men who, with their predecessors, have for 
the greater part of a century led the world’s practice in 
steam engine design. : ; ; 

That speeds have os 2 largely increased in mill 
practice is undoubted. The higher class of work, and the 

ater nicety of design, which accompanied the intro- 
uction of the Corliss system—a system which involved so 
many other things than valves and trip-gear—made higher 
speed a possibility. The introduction of the vertical type 
of the marine engine had further influence in the same 
direction, and the general result has been a speed of rota- 
tion in mill work which would have alarmed the old 
builders of beam engines, Nevertheless, there is no diffi- 
culty in drawing the line between mill-engine speeds, as 
generally understood, and high speed as it presents itself 
to an engineer accustomed to electric light work. Nega- 
tively, we may define high speed as something much 
higher than present mill-engine speed. A itive de- 
finition is more difficult. In a 600 indicated horse-power 
mill engine, for instance, what is high speed ? 

Disregarding, as foreign to the scope of this paper, the 
claims of the steam turbine to drive anything and every- 
thing at 30,000 revolutions a minute or thereabouts—in 
comparison with which the engines which interest us to- 
night may be said to differ only in the rate at which they 
stand still—it appears to the author that, since in electric 
lighting it is an object to run as fast as possible, it is 
reasonable to take as a standard the highest speed found 
to be practically successful in dynamo driving. This is 
about 300 revolutions per minute for a condensing engine 
indicating 600 horse-power—corresponding, in the same 
type of engine, with a speed of something over 200 revo- 
lutions per minute for 1200 or 1400 horse-power. are 

A large number of single-acting engines of 600 indi- 
cated horse-power (but able to indicate more) are in suc- 
cessful use, or are under construction, for driving dynamos 
at the speed named, viz., 300 revolutions per minute, and 
many others have lately commenced to run, or are being 
made, to indicate from 700 to 800 horse-power, at about 
270 revolutions per minute. So far as the author is aware, 


-* Paper read before the Manchester Association of 
Engineers, 





there is no proposal (as regards reciprocating engines) 
to use higher speeds than these ; on the other Bs gene 
speeds have proved quite satisfactory in practice, and are 
known to be suitable even for electrolytic work, where 
provision has to be made for runs of many months without 
shutting down at all. It seems not unreasonable there- 
fore to take the above figures as standard high-speed 
figures, viz., 300 revolutions for 600 indica horse- 
— 270 revolutions for from 700 to 750 indicated 

orse-power ; and about 200 revolutions for larger engines 
of from 1200 to 1400 indicated horse-power. It will be 
noticed that they represent, at least as regards the smaller 
sizes, rather more than three times the speed of present 
advanced practice in mill engine work, or perhaps four 
times the speeds still preferred by many builders of 
double-acting engines. 

The time has passed when it was necessary to defend the 
position that high speed of rotation is a good thing in the 
abstract. Its advocates have now only to show that its 
advantages are not outweighed b p Heo ae in other 
directions. Those advantages need be but briefly touched 
upon. Amongst them are: 

(2) Small size and lightness, involving considerable 
saving in the cost of foundations and buildings, and in 
space occupied. 

(6) Evenness of turning moment, due to the larger 
ae of impulses given to the crankshaft per unit of 

ime. 

(c) Reduction of initial condensation, due to the 
shortened exposure of the cylinder and port surfaces to 
the temperature of the exhaust steam. 

The reality of these advantages cannot be contested, 
though the extent to which they come into force, and 
their value in comparison with possible drawbacks, are 
open to argument, and will need consideration at the 
proper time. There are also certain other advantages 
which will be claimed for the saa gona engine later, in 
the shape of remarkable absence of wear and freedom 
from trouble in management. These arise, however, not 
from the merits of high speed in the abstract, but from 
the peculiar features of a particular type of high-speed 
engine; they will not, therefore, be referred to now. On 
the other hand, it may be pointed out that a fast-running 
engine sometimes helps the design of the mill gearing, by 
getting rid of large ratios between the rope pulleys, and 
so of large pulleys themselves, and that it also opens up 
possibilities of using high-speed shafting generally, and - 
coupling an engine direct to each principal line. The 
arrangement of matters outside the engine itself is not, 
however, within the scope of this paper, nor can the 
author claim competency to speak upon it. 

The disadvantages, in the abstract, of running an engine 
very fast, will be obvious to engineers accustomed to 
double-acting engines. Wear on brasses, knocking, in- 
creased wear, and ultimate breakdown, with the alter- 
native of endless — and adjustment of brasses, is 
the sequence of ideas w “4 will present itself to an engi- 
neer accustomed to large slow-running engines: ‘‘ back- 
lash” goes far to sum them up. Then, from the economic 
point of view, he will portray to himself a diagram which 
shows wire-drawing in the steam passages, and a throttled 
exhaust, or, if these evils be remedied by larger passages 
and valves, then he will foresee a clearance so la: as to 
be in other ways fatal to economy. Moreover, his well- 
tried Corliss valve, unless in forms which are Corliss 
valves only in name, is inapplicable, and he hesitates to 
believe that equal economy will be obtained by other 
methods. -If given to historical research he will find many 
complaints of high-speed engines as “‘ steam eaters,” and 
will learn that high speed was once ipso facto accepted as 
proof of wastefulness. In the end he will probably sub- 
scribe to the many objections which from time to time have 
been brought forward, and which may fairly be sum- 
marised as-— 

I. Want of economy, through the relatively large clear- 
ance due to short stroke ; through wire-drawing in pas- 
“i and from other causes. 

I. Rapid wear in-brasses and other wearing parts. 

IIT. Consequent frequency of adjustment and general 
trouble in management. 

IV. Difficulties with lubr ication, and hence 

V. Excessive amount of attendance required. 

VI. Noise and vibration. 

It must be allowed that this list of evils is a fair deduc- 
tion from the behaviour of ordinary engines when run un- 
duly fast, and is what might be looked for in a high-speed 
engine based only upon low-speed models. Needless to 
say, the successful high-speed engine of to-day is of very 
different pattern, and the differentiation extends to 
almost everything about it. 

Taking the objections seriatim, let us first deal with (I.) 
the assumed want of economy of steam. A high-speed 
engine must be, by the nature of things, a short-stroke 
engine, and if the usual clearance is given in the cylinder 
it will bear a larger proportion to the total cylinder 
volume than if the stroke has a more normal relation to 
diameter. The port clearance, which is manifestly pro- 
portioned to the diameter of the cylinder, and not to the 
stroke, will suffer a like proportionate increase when 
comparison is made with a long-stroke engine. 

Here, for the first time, it is necessary to cease to speak 
of the high-speed engine in general terms, and to direct 
attention to one type of it, viz., the single-acting engine 
working in ‘‘constant thrust,” for by adopting this type 
the question of cylinder clearance at once ceases to 
trouble. In a constant-thrust engine it is from the me- 
chanical point of view immaterial how small the clear- 
ance is made, for whatever wear may take place in the 
brasses acts only to increase the clearance, and has no 
tendency to produce a foul. With much wear and con- 
sequent increase of clearance, economy might fall off, but 
the answer is that in a good constant-thrust engine the 
wear of brasses is utterly negligible ; that the original 
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cylinder clearance may safely be not more, but much less, 
than in a slow-running (double-acting) engine ; and that, 
without gross carelessness or mismanagement, this small 
clearance will not be sensibly increased by wear. 

Specialisation has thus begun, though constant thrust, 
as will be shown later, is justified by other and weightier 
reasons than effect upon clearance. At this point the 
nature of constant thrust may be indicated for the benefit 
of those not acquainted with it. If in a single-acting en- 
gine, taking steam only on the side of the piston most 
remote from the crankshaft, care is taken to cushion the 
piston during the second half of the non-effective or re- 
turn stroke, the big-end brasses will be constantly pressed 
against the crankpim during the whole revolution ; there 
will be similar constant contact at the other end of the 
connecting-rod, and the crankshaft also will press con- 
tinuously against the main bearing brass furthest from the 
cylinder. There will be no ‘pull and push,” nor any 
change in the direction of the pressures, and since the 
wearing surfaces never eae rom each other, ‘‘ham- 
mering ” becomes impossible ; there can be no backlash, 
no ‘‘lost motion,” and, as a fact, there is practically 
no wear. No doubt constant thrust is in a sense con- 
stant grind; the surface of the brass is never relieved, 
though that of the rotating part is out of contact 
with the brass more than half its time. As the 
surfaces do not separate, there is none of what has 
been described as a friendly lift that lets the oil 
in, and undoubtedly brasses which are worked in 
constant thrust ought not to be loaded as heavily as the 
brasses of double-acting engines in which there is more or 
less backlash. But given a sufficient surface, there is not 
only no difficulty with the brasses, but an immense 
superiority in this respect in the single-acting as compared 
with the double-acting engine ; with fair lubrication there 
is practically no wear at all, and, of course, no fear that a 
clearance once fixed will be appreciably increased by wear. 
If these statements be thought startling, the proofs are in 
the room, but the subject belongs really to a later section 
of the paper—that touching upon durability, where it 
shall be fully dealt with. 

Though constant thrust tends directly to reduce the 
cylinder clearance, it does not affect the question of port 
clearance. In engines where either slide valves or piston 
valves of ordinary type are used, the port clearances are 
necessarily great, and when combined with short stroke, 
the clearance ratio under such conditions becomes very 
bad. The adoption of the Corliss valve would afford a 
satisfactory remedy as regards clearance, but at the cost 
of giving up its best feature, the trip-gear, which, of 
course, cannot be worked at very high speed. Probably 
the best valve of all for smallness of port clearance is the 
Willans ‘central valve,” which is a piston valve working 
inside the piston-rod, the latter being hollow; the port 
clearance is only that due to the thickness of the walls of 
the tubular piston-rod. This feature, though peculiar to 
one type of high-speed engine, removes all remaining 
objection on the score of clearance ; one high-speed engine 
at least, though of short stroke, can hold its own, as 
regards port clearance, with any long-stroke rival, and 
yet allow ample port area to prevent wire-drawing. 

A sounder objection to the high-speed engine is that, 
owing to its smallness, the cylinder surface is consider- 
able in proportion to the inclosed volume of steam ; hence 
initial condensation tends to increase. The objection 
would be a valid one were it not that the high speed of 
rotation, to which the smallness of the cylinders is due, 
also reduces the condensation, and in a far greater degree 
than the relative largeness of the surface increases it. It 
is by reduction in initial condensation that the best 
exanples of high-speed engines achieve their remarkable 
economy, ¢.¢., through the shorter exposure of the cylinder 
surfaces to the cooling effect of the exhaust at each stroke, 
and then through the shorter exposure of the incoming 
steam to the surfaces thus sacked. The surfaces are 
cooled less, and the hot steam is exposed to them for a 
shorter time. 

Explanations of causes have their interest, but as the 
present object is mainly to show the groundlessness of the 
view that high-speed engines are necessarily wasteful of 
steam, it will be better arrived at by recording the result 
of an actual trial of a triple-expansion high-speed mill 
engine, tested after about six months’ working. The 
figures have been published before, but they will bear 
repeating, and they are printed in Appendix A, 
together with the repert of the consulting  engi- 
neer who conducted the trials, Mr. A. Basil Wil- 
son, M. Inst. C.E., of Hollywood, Belfast. The 
engine is intended to indicate about 500 indicated 
horse-power, and it has driven the flax mill of Messrs. 
Gunning and Campbell, Limited, of Belfast, for about 
three years past, without hitch or accident; the steam 
consumption was fractionally below 12.5 lb. per indi- 
cated horse-power per hour. This engine has been re- 
ferred to because it is the first Willans engine con- 
structed, belonging to what is called the new series, i.e., 
engines specially designed for condensing work, with cy- 
linder ratios based upon the results obtained by the late 
Mr. Willans, shortly before his death, in his well-known 
experiments upon the economy of high-speed condensing 
engines. It may be remembered by those familiar with 
his posthumous paper on ‘‘Condensing Trials,” read 
before the Institution of Civil Engineers in 1893, that 
figures nearly as good as those of the Belfast engine were 
obtained with a lttle engine indicating less than 30 horse- 
power, with which the trials were carried out. In view 


of figures such as these, and of the experience gained with 
many hundreds of central valve engines running for years 
ast in numerous electric light stations and other places, 
it is obvious that the charge of want of economy against 
high-speed engines cannot be maintained, and that under 
this head they may justly claim an equal place with the 
best types of slow-running engines, 








It cannot be doubted, nevertheless, that the economy 


north. A northern electrical engineer, speaking recently 
in this room, of course of dynamo driving, said ‘as to 
the economy of rope driving over direct driving there 
could be no question,” that is to say, he made the direct- 
coupled and presumably high-speed engine a present of 
the power lost in rope transmission—5 per cent., or more 
probably 10 per cent., when extra bearing friction is 
taken into account—and supposed the Corliss engine to 
be even then greatly superior in economy to the other. 
As a fact the author has never been able to hear of a rope 
x belt driven plant in which the combined efficiency 
came within some 10 per cent. of that of the best direct- 
coupled sets, and where it has been possible to obtain 
figures of actual steam consumption per unit of electrical 
power produced, the difference in favour of the high- 
speed engine has been greater. The assumption that 
direct-driven plant is only used in cases where space is 
more valuable than economy (for the ‘‘extra annual cost 
of running” the direct-coupled plant is treated by the 
speaker referred to as though every one accepted it) may 
well astonish many of the electrical engineers of Great 
Britain, including those responsible for the lighting 
stations of such cities as Liverpool, Bradford, Birming- 
ham, Brighton, Bristol, Hull, Edinburgh, Glasgow, and 
many other first-rate towns. Even in America, the last 
home of belt driving, it is becoming obsolete, and nothing 
but direct-driven plant is projected for important stations, 
while the same view, if the author is not mistaken, now 
obtains among the engine builders of Lancashire, though 
the engines they couple direct are low-speed and not high- 
speed engines. 

The second and third heads of objections—viz., that the 
wear of brasses and other parts is, of necessity, rapid in 
high-speed engines, and that in consequence there must 
be frequent adjustment and much trouble in management 
—will be better dealt with last of all. These are the points 
which really interest engineers ; other matters may be 
disposed of first. ; 

Passing to (IV.), alleged difficulties with lubrication, it 
is perhaps sufficient to say that no engine runs with such 
absence of lubrication trouble as the high-speed engine 
of the constant-thrust type, since it wholly lubricates 
itself. The cranks and big-ends actually dip into an oil 
bath at every revolution, and splash the lubricant copi- 
ously into the guides and over the main bearing brasses. 
There is nothing further for the attendant to oil, except a 
few pins, &c., about the governor. 

The closed crank-chamber is an advantage which can 
be thoroughly enjoyed only with a constant-thrust engine, 
at least if very long runs are contemplated, for it is, or 
ought to be, a conditition of its use that there must be no 
frequent necessity for adjustment of brasses. Another 
condition of its successful employment is that, like every 
other speciality, its idiosyncrasies must be considered. 
No system of lubrication can compare with it, either for 
convenience or for economy of oil, but it suffers from the 
drawback that a bad quality of oil, which in an open 
engine may mean only the use of a larger quantity, may in 
a closed engine involve comparatively serious trouble. 

With such good facilities for lubrication, it need hardly 
be said that the charge (V.), that an excessive amount of 
attendance is required, is very wide of the truth indeed. 
The testimony from scores of lighting stations is un- 
animous on this point. In one station, where there is a 
row of eight large Willans engines, indicating 700 horse- 
power each, direct-coupled to alternators, and where all 
the eight may frequently be seen in use together, the 
whole engine-driving staff attending upon these engines, 
in the season of maximum lighting, is but three men, in- 
cluding day and night shifts. During the busiest hours 
there are two men; at other times one. There are, of 
course, electricians and dynamo attendants besides, but 
they have nothing to do with the engines. It will pro- 
bably be allowed that this case disposes of the objection 
that high-speed engines ‘‘want such a lot of looking 
after.” It would be easy to adduce similar testimony 
from a large number of other stations. 

The last of the assumed charges, viz., (VI.) that high- 
speed engines produce much noise and vibration, is now 
so widely known to be untrue, that few words need be 
wasted on it. It is evident that an engine which has no 
backlash, and cannot have any, even if wear has taken 
place, must run more silently than other engines, and the 
more scientific study which the question of vibration has 
received of late years, from the author’s colleague, 
Captain Sankey, R.E., and from others, has _ greatly 
changed the views of engineers as to the causes of vibra- 
tion. Under many circumstances rapidity of revolution 
is now recognised as an aid in breaking up, and so 
neutralising, the vibrations due to the inertia of the mov- 
ooo 

0 revert to objections (II.) and (III.), viz., that with 
high speed there must necessarily be rapid wear in the 
brasses, and in the wearing parts, and consequently fre- 
— need for adjustment and repairs—it wil be best to 

eal with these by the evidence of actual cases. The 
reasons why high-speed engines (if working in constant 
thrust) should not, in the opinion of their advocates, 
develop abnormal wear, have already been given, but 
they may be summed up again as, first, perfection of 
lubrication ; secondly, continued pressure between the 
brasses and the journals or crankpins, so that they never 
separate, and therefore never come together in; in 
other words, can never commence to hammer each other. 
As reasons these are certainly valid ones, but it is re- 

rted in the South that what a Lancashire man wants is 
acts; that reasons without facts are little valued by him, 
and that even the best attested facts are more Liedty 
> ieee if he is in a position to examine them for him- 
se 


| 
of the high-speed engine is not generally accepted in the 





To begin with facts which are but attested facts, and 











which you cannot examine for yourselves, let us take a 
single-acting high-speed engine, No. 906, indicating 80 
horse-power, which was started at work in April, 1890, 
It was coupled directly to a dynamo, the normal speed 
being about 400 revolutions per minute. It ran every 
day, for about 14 hours a day, Sundays included, in the 
electric lighting service of one of the largest London 
hotels, and until March, 1895—five years, all but a few 
days—it was never even taken down for examination. 
At last, at the time named, and after making some 600 
million revolutions, more or less, it was ordered to be 
taken down for an overhaul—and this is the report on it: 

‘All the parts were carefully measured, and the high- 
pressure and low-pressure trunks showed no perceptible 
wear, and were replaced the same as they were taken out. 
On measuring the high-pressure cylinders we found they 
were zo in. larger than our standard size, and low- 
pressure cylinders were the same; still they were quite 
round. All piston-rings and gland-rings were replaced 
without any repairs whatever. The whole of the repairs 
to this engine, including taking down and re-erecting, 
were executed in 24 hours.” 

In 1892 two engines were put down in Bolton, one to 
indicate 650 horse-power, and the other about 500 horse- 
power; both drive cotton mills. They were the first 
large Willans engines made, and they were designed before 
the condensing trials, previously referred to, had been 
carried out by Mr. Willans. The ratio between the 
cylinder diameters was eventually increased, in con- 
sequence of Mr. Willans’ experiments, in order to carry 
the expansion further. Apart from this change the en- 
gines have always run well, though the larger engine, 
No. 1253, of 650 indicated horse-power, unfortunately 
broke its crankshaft within the first year of working, 
from causes not connected with the questions now under 
discussion. It was taken down for examination in 1895, 
having had just upon three years’ work. The complete 
dismantling, thorough examination, and getting ready 
for steam again, lasted from Thursday evening to Sunday 
afternoon, including some hours’ delay due to the acci- 
dental breaking of a stud. Beyond replacing this, there 
was absolutely no repair of any sort done, and the Boiler 
Insurance Society’s inspector who examined the engine 
reported as follows : 

‘*The cylinders were taken down and pistons and 
valves out, which are 17 in., 28 in., and 40 in. in dia- 
meter, with 1 ft. 6 in. stroke. Revolutions, 206; boiler 
pressure, 160 1b. I examined and gauged all the six cy- 
linders with a very fine gauge, one that can be set to 


30.000 Pt of an inch, and found high-pressure cylinder 


about y¢ya part of an inch worn; intermediate-pressure 
cylinder x5 part, and low-pressure 7;55 part of an inch 
worn ; indeed, the tool marks had not properly worn out. 
The surfaces as smooth as glass. The pistons and rings, 
which are Mather’s design, seem to very good, all 
bearing well round ; the piston-rods or trunks also appear 
to have good surfaces, also internal surfaces where the 
valves work seem good, and the rings of the piston valves 
also appear very good, so good that they scarcely appear 
to have been at any work. 

The other Bolton engine, of 500 indicated horse-power, 
has been taken down recently, after nearly five years’ run- 
ning, and this is how it was reported upon : 

‘*At the time of our inspector’s visit the left-hand 
engine had been taken apart, and he found the several 
details to be in very good condition without perceptible 
signs of wear or ridges.” 

“The high-pressure cylinder gauged 15.004 in., with no 
perceptible difference in the several parts. The inter- 
mediate-pressure cylinder gauged 24.006 in. to 24.0075 in. 
The low-pressure cylinder ~~ 34.004 in. to 34.0045 in. 
You will observe that these dimensions are greater than 
the nominal diameters of the cylinders by about the two- 
hundredth part of an inch.” 

‘*We have no information as to whether the cylinders 
were originally of the correct diameters, but if they were 
so the amount of wear which has taken place is very small 
for five years’ work.” 

‘The intermediate piston rings were slack between the 
body and the junk ring. The others were in good con- 
dition. The trunks were in good condition all over, show- 
ing no signs of wear, but were to be replaced by others 
giving larger steam port openings.” 

With reference to the remark in this letter as to the 
original diameter of the cylinders, it may be said with 
certainty that the cylinders could not have been less than 
the number of full inches stated, or they would not have 

uged. But they may have been, and probably were, 
arger: if so the wear is less even than that assumed. 

Partly in consequence of the increase in the expansion 
ratio, before mentioned, it was desired on this occasion 
(as stated above) to cut certain new steam ports in the 
trunks, or hollow piston-rods, and they were removed for the 
purpose, another pair of trunks, out of another engine, 

ing lent in place of them (this shows both the reality 
and the advantage of thesystem of interchangeable parts). 
To place before you facts of the kind which every man may 
test with his own eyes and hands, the author has asked, 
and has received, permission to show here both the re- 
moved trunks, which have been running for nearly five 
years. The place to look for wear is where the path of 
the gland rings ends; here we might expect some dif- 
ference of diameter between the part which works 
pte the rings, and that which remains outside. It is 
a hard matter for the finger to feel it. The same ring 
gauge originally used for these trunks is here, and you 
will notice that it is still a perfect gauge fit. There is 
really no ascertainable wear whateyer, after (it is esti- 
mated) at least 320 million strokes. The grinding marks 
are still on the trunks. A steam gland of the kind used 
with them, and similar to those through which they have 
worked for five years, is also here for inspection, 
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To enable him to place before you still other evidence 
of the same order, the author has obtained the kind per- 
mission of the owners of the same engine to take out the 
main bearing brasses, and two pairs of the big-end con- 
necting-rod brasses, and to bring them here for yourinspec- 
tion. They were taken out yesterday evening, the engine 
starting as usual this morning with other brasses taken 
out of stores. In order that you may see what wear re- 
sults from five years’ running, gauges are provided by 
which the wear may be tested. i 

As a fact the wear is as follows—that is, the worn 
brasses show the following reduction in thickness as com- 
pared with the unused spare brasses shown with them : 


’ f Inches Wear. 
Main bearing brass, flywheel end ‘ .065 
a = centre ; .074 
ne a governor end .071 
Big-end brass, No.1. a .057 
Yo. 2 .031 


*s Bit ithe ede. 
The average wear in five years is, therefore : 


Main bearing brases .070 
Big-end brasses .044 


But it must be remembered that the white metal com- 
presses a little on the first running of the engine, and this 
perfectly normal reduction of thickness, which is not wear 
at all, is included in the figures given. Moreover, some 
years ago there was a lubrication trouble in this engine, 
and the white metal of one bearing brass began to run. 
The brasses were taken out and scraped, and put back, 
and the loss of thickness due to this operation is also 
included in the above figures. The reduction of thickness 
due to wear alone is small indeed for five years’ work, 
and it is only to be regretted that the crankshaft journals 
and the crankpins, which have made so many millions of 
revolutions in these brasses, cannot be exhibited with 
them. Their condition is said to be perfect, with a polish 
like glass. 

You will doubtless agree that the durability of the high- 
speed engine, and its immunity from serious wear, are now 
placed not only beyond controversy, but in a position 
whence its friends ma, —_ the makers of double- 
acting engines to produce results equally good. Such a 
challenge would not, of course, be addressed to makers of 
the very slow-running beam engines of 50 years ago, in 
which surfaces were so enormous and pressures so light 
that extraordinary durability was attained ; but it might 
well be addressed to those who still believe the high-speed 
engine to be inferior in durability to other modern engines 
working at modern speeds and with modern pressures, If 
seeing 1s believing they should believe so no longer. 

In the author’s opinion, the remarkable results just laid 
before you are due to the engines working in constant 
thrust—that is to say, they are not only single-acting 
engines, taking steam on one side of the piston only, but 
they are single-acting for the purpose of securing, and 
with the result of securing, the continuous pressure of the 
brasses against the rotating surfaces. The complete suc- 
cess of this system in preventing wear is consonant alike 
with theory, and, as you see, with practice, and the author 
finds it hard to believe, unless on the evidence of very 
much longer experience than has yet accumulated, that 
any perfection of workmanship, or any abundance of 
lubrication, will permanently overcome the tendency to 
wear in the brasses of very fast-running engines, in which 
there is reversal of pressure at the end of every stroke. 

Before leaving this point it should be remarked that 
even if the wear in the mill engine brasses exhibited this 
evening had been many timesas great as it is, it would 
have produced no effect whatever upon the running of the 
engine ; there would still be no backlash, and no hammer- 
ing ; in fact, the brasses might almost wear through before 
there would be real necessity to attend to them. This is 
another advantage in the constant-thrust engine, even 
though, as we may hope, it may rarely be called into play. 
For constant thrust there may in fact be made the double 
claim, that it both prevents wear, and makes wear in- 
nocuous. It is the first half of the claim which is the 
more valuable. 

The work of answering objections has lasted too long to 
admit of much being said on the special advantages claimed 
for the high-speed engine at the commencement of the 
paper. The first, smallness and lightness, and saving of 
space, is generally recognised, but it is doubtful if many 
realise how great is the gain in regard to cost of buildings 
and foundations. Evenness of turning moment is a question 
which needs a paper to itself; it is sufficient to refer to 
the reproduction of a speed recorder diagram exhibited, 
taken from the mill engine referred to in the Appendix A. 
This will suffice to show what a high-speed engine can 
do in regard to regularity of running. The third claim, 
smallness of initial condensation, has to some extent been 
dealt with already. 

In illustrating various points the author, though de- 
sirous to write in general terms, has m compel to 
refer continually to the particular type of engine in which 
he is himself interested, because it is the only exemplar 
on a large scale of many of the features to which he 
attaches value. Success, in a commercial sense, is not 
the best test of merit, but it is difficult not to see sig- 
nificance in the fact that the new works in which this en- 
gine is henceforth to be made will begin operation next 
week with some 40,000 indicated horse-power in hand. 
These engines are not the choice of private owners, except 
to a very small extent: they have been selected by en- 
gineers, and mainly by engineers who have had the same 
type of engine running for years under their own observa- 
tion. In trying to show that the high-speed engine has a 
great future before it, and that it deserves a recognition 
not yet accorded to it in the north, the author trusts he 
may be forgiven for his many references to the Willans 
engine ; he only wishes that the circumstances of the case 
permitted an attempt to do justice, not only to the engine, 





but to the fame and to the work of that distinguished 
man, himself a son of the north, who step by ste 
elaborated its remarkable design, and who ink it to suc 
good and disinterested purpose for the advancement of 
scientific knowledge, giving the benefit of his researches 
to all engineers abe, while claiming no credit for him- 
self. Witness has been borne to the greatness of Mr. 
Willans’ work in many places, and by men of an eminence 
the author cannot pretend to, but the subject must not 
pass unmentioned in a paper which owes any vitality it 
a possess to the Willans engine alone. 

he author, a stranger in the land, can only thank you 
for your great kindness in inviting him to read this 
paper. He does not forget that in one sense, a paper 
upon high-speed engines in mills bears some analogy to 
that more famous, and far briefer, paper upon snakes in 
Ireland, which was limited to the statement that there 
are no snakes in Ireland. That, y' u may think, is almost 
as much as need be said about hig ne engines in mills : 
they are almost as rare as the snakes of Ireland. But 
there is a distinction ; the snake, so far as is known, has 
no ambition to go to Ireland, whereas the high-speed 
engine is ever widening its borders. But whatever be 
your verdict on its claim to consideration as a mill engine, 
the author regards it as certain that, with the catholicit 
which marks true engineers, and with the liberality whic 
distinguishes the men of Manchester, you will not fail to 
extend to it the welcome of a friendly though discerning 
criticism. 





APPENDIX A. 
Economy Trial of a Triple-Expansion Willans 
Central Valve Engine. 
Copy. ] 


Hollywood, Belfast, 
February 9, 1895. 
To Messrs. Gunning and Campbell, Limited, 
North Howard-street, Belfast. 

Dear Sirs,—I have pleasure in sending you herewith 
the report of the test of your steam engine and boiler 
carried out on October 4, 1894. 

The object of the trial was, in the first place, to ascer- 
tain the weight of steam used per horse-power, and the 
steadiness of running of the engine erected by Messrs. 


Willans and Robinson, Limited, under contract dated Th 


April 7, 1893, by which they engaged that while indi- 
cating from 300 horse-power to 350 horse-power the duty 
of the engine would be a consumption of not over 13 lb. 
of dry steam per indicated horse-power per hour, at 175 lb. 
steam pressure per square inch in the steam chest, and 
that the governor gear should be so arranged that between 
full and half load the speed should not vary more than 
1 per cent., and between full and no load not more than 
10 per cent. And, in the second place, to determine the 
general efficiency of the plant. 

Engine.—The engine is a triple-expansion condensing 
Willans patent central-valve engine, having three cranks 
and three lines of cylinders ; the high-pressure cylinders 
of each line being of 300 millimetres diameter (about 
11.8 in.), the intermediate 480 millimetres (18.9 in.), and 
the low-pressure 720 millimetres (28.3 in.). The stroke is 
260 millimetres (10.24 in. ), and the revolutions are intended 
to be 300 per minute. 

An extension of the crankshaft carries a flywheel 
grooved for 18 cotton ropes 1} in. in diameter, the pitch 
diameter of grooves being 5 ft.; from the flywheel the 
power is distributed to the various shafts in the mill. 

The air and feed pumps, of which there are two, are 
driven from one of the mill shafts by ropes, the air pumps 
being each of 1 ft. 64 in. diameter and 9 in. stroke, and 
the feed pumps 28 in. diameter and 6 in. stroke, all 
single-acting, and running at 90 revolutions per minute. 

All the measuring instruments were or gauged 
immediately after the trial, which was conducted by me on 
behalf of the owners, with the assistance of Messrs. W. 
Grant, P. Nicholson, 8. Guildford, and Mr. W. Scott, the 
engineer of the company ; and, on behalf of the makers, 
by Captain Sankey, RE. Mr. P. A. Low, Mr. R. Todd, 
and Mr. J. Ramsey. 

Crosby indicators were used throughout, and stan- 
dardised thermometers and mercurial vacuum gauges. 

As the mill is under the textile factory regulations, the 
longest period through which a test could conducted 
was 4} hours in the forenoon and 3 hours in the afternoon. 
As a check on the correctness of the trial, separate records 
were kept of the consumption of steam, coal, &c., for 
running as well as standing starts ; that is to say, in the 
one case the total number of revolutions was taken from 
start to stop, and the level of the water in the boiler care- 
fully measured before and after the engine began to move; 
in the other case, the corresponding records were taken 
after the engine had attained full speed, and before its 
speed was reduced for stopping. 

During the trial all flanges of pipes not in use were 
blanked off, and the various leakages from safety valves, 
&c., were carefully weighed. 

The water used was measured by a self-acting apparatus, 
of which the error was found to be under 1 per cent. 

The indicator diagrams were worked out by four inde- 
— observers, and the average of their results was 
taken. 

No test was taken of, nor is there any deduction for, 
priming, which was poaue nil, This may be assumed 
from the fact that the deductions to be made from the 
total feed for all causes, including the separator drain, 
leaks in safety and economiser valves, &c., as well as the 
priming, amount to only about 24 per cent. The water 
caught in the separator, which affords the nearest esti- 
mate of priming, but which includes condensation in the 
steam pipes, was only about # per cent. 

Boiler.—The steam was supplied by one Lancashire 
boiler, 7 ft. 6 in. in diameter, with two Purves flues, each 
2 ft. 11 in. in diameter, having a grate surface of 32 square 
feet and a heating surface of 904.5 square feet, and work- 





ing with an economiser having 192 tubes, and approxi- 
mately 2304 square feet of surface exposed to the escaping 
gases, as well as to those of a low-pressure boiler 7 ft. 6in. 
in diameter by 30 ft. long, and burning about 130 Ib. of 
coal per hour. 

Steam pressure in the boiler was easily maintained, 
and the conditions of working were in all respects the 
same as during the ordinary running of the mill. Neither 
engine nor boiler was specially opened up or examined ; 
the former had been running for the previous five months, 

A second boiler which supplied the engine was blanked 
off during the trial, and stood empty and cold, with its 
mud door off. 

The coal used was ‘ Vivian’s Welsh” through and 
through, weighed out in bags on the stoking floor, and its 
value was found by experiment* to be 13,200 B.T.U. per 
pound. The clinker and ashes passed through the bars 
were weighed after trial, but no attempt was made to 
separate the combustible portion from the incombustible. 

he time of using each sack of coal and tank of water 
was kept and plotted. 

With re; at to the coal consumption, including getting 
cd steam, loss at meal hours, at night, and on Sundays, 
the average had been approximately 15 tons per week ; 
but it must be borne in mind that the horse-power does 
not reckon so high for the whole period. Each Saturday a 

uantity of machinery is thrown off, and in the mornings 
the engines are run lighter than through the latter portion 
of the day. 

Indicator diagrams were taken throughout the trial 
from all cylinders simultaneously at intervals of 15 
minutes, and at the same time records of temperature, 
&c., were obtained. 

The variations of speed were ascertained by a recording 
instrument made specially for the purpose, showing varia- 
tions of one-tenth per cent. in the speed, the record being 
obtained from a specially designed governor running nor- 
mally at 500 revolutions per minute. 

General Results.—The mean indicated horse-power of 
the four trials was 394.7, with an average mean pressure, 
referred to the low-pressure cylinder, of 28.9 1b. per 
square inch, the average revolutions of the running start 
trials were 300.75 per minute, the mean pressure in the 
steam chest being 169.5 1b. The mean vacuum was 25.9. 

e steam used, after —— leakages, was, for the 
mean of the four trials, 12.49 lb. per indicated horse- 
power per hour, and for running start trials 12.44 lb. per 
indicated horse-power per hour. 

Seeing that the level of the water in the boiler was 
steady, [am of opinion that the flying starts are some- 
what more accurate than the standing starts, as the flow 
of staam. was practically uniform. 

The variation in speed was approximately 4 per cent. 
The coal used on the trial was 1.185 lb. per indicated 
horse-power per hour, or with the ashes and clinker 
deducted, 1.002 lb. per indicated horse-power per hour. 

The water evaporated from a feed temperature of 
113 deg. was 11.1 1b. per pound of coal, or from and at 
212 deg., 12.83 lb. per pound of coal. 

The principal results of the trial will be found below. 
It is to be regretted that the conditions of the case were 
such as prevented a longer running period, as sible 
errors in estimating the quantity of coal on the bars 
would have been reduced. In respect of this element of 
uncertainty, the water evaporated per pound of coal may 
be inaccurate either way to the extent of 3 per cent. 

Tam, yours faithfully, 
A. Basti WILson. 


Test of Willans Engine at Messrs. Gunning and Campbell's 
Mili, Belfast, October 4, 1894, 
Duration of tests, 1st, 4.2916 ; 2nd, 3.5166 ; 3rd, 3.55; 
and 4th, 3.05 hours. 
Effective area of cylinders—three of each ; High-pressure, 


90.836 square inches; intermediate, 345.44 square 
inches ; low-pressure, 587.175 square inches. 
Stroke, 10.24 in. 
Number of boilers in use One 
Total length of boiler 28 ft. 
Diameter of boiler : a2 7 ft. 6 in. 
Diameter of furnaces (two)— 

(Purves mean diameter) 2 ft. 11 in. 
Heating surface of boiler 904 sq. ft. - 
Grate Ye ae oe om 
Ratio of heating surface to grate 

surface... Pe a i 28:1 
Mean boiler pressure above the 

atmosphere _.., aes ... 190 1b. per sq. in. 
Mean admission high-pressure 

cylinder ... met! as ooo eS “4 

_ Mean effective pressure on low- 

pressure cylinder «- 28.918 ,, oe 
Mean vacuum .... < es 25.925 in. 

», revolutions per minute ... 299.8 

»» indicated horse-power .. 394.775 

», total feed water per hour 5050 Ib, 
Mean deductions for separator 

and other drains per hour. 17:7 5, 
Mean total steam to engine per 

hour oad apt ae ie 4932.9 ,, 
Mean steam used ~~ indicated 

horse-power per hour ... sie 12.49 ,, 
Temperature of feed to econo- 

miser... Xp sts Ass 113 deg. 
Temperature of feed to boiler ... 243 deg. 
Coal burnt per hour... ee 457.6 lb. 

ms a uare foot of ‘ 

grate area per hour... Aye 14.3 ,, ° 
Coal burnt per indicated horse- 

power per hour... sad aa 1.185 ,, 





* Determined by Mr, William MacNab, as the means 
of three samples, 
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Pounds of water evaporated per 
pound of fuel... ie see 
Pounds of water evaporated per 
pound of fuel from and at 
212 deg. Fahr. ... ne _ 12. 
Pounds of water evaporated per 
square foot of heating surface 


per hour ... 5 


1.58 


(Signed “A. Bast Witson. 





REPAIRING SUBMARINE CABLE. 


On Some Repairs to the South American Company's Cable 
off Cape Verde in 1893 and 1895.* 
By Mr. H. Benest, Assoc. M. Inst. C.E., Associate. 
(Concluded from page 388.) 

TAKING a general survey of the soundings over the 
entire area covered by the repairs, it will be seen that the 
bottom gradients are easy. At the position of the break 
of 1893, in 1220 fathoms, all the soundings around, with 
one exception, show a gradual descent towards it. From 
the S.S.W. the grade is about 1 in 21—an approximate 
angle of slope of 2 deg. 50 min. From the south-eastward 
the grade is about 1 in 7—an approximate angle of slope 
of 8 deg. ; this is the sharpest slope dealt with. From 
the eastward towards the 1220-fathom spot the grade is 
about 1 in 8}—an approximate angle of slope of 7 deg. 
The exception is between the depth of 1280 fathoms and 
the position of the break, where the slope is reversed, 
showing a grade of about 1 in 17—an approximate angle 
of 3 deg. 30 min. ; but this is only a slight dip in the huge 
furrow which may be conceived to exist here. This 
furrow, or depression, in the ocean floor is shown in the 
contour lines of the chart on page 388 ante. 

At the position of the break of 1895, in 1574 fathoms, 
the gradients of the sea bottom sloping towards it from 
the S.W. round by 8., and 8.E. to N., do not in any one 
case exceed 1 in 26—an approximate angle of slope of 
2 deg. 30 min. The slope of the nearest profile line 
is but 1 in 34—an approximate angle of 1 deg. 30 min. 
While picking up the cable towards the break during both 
repairs of 1893 and 1895, when within 2 to 3 miles of the 
end on either side, the strain indicated on the dynamo- 
meter increased from 2 to 5, and to6 tons. It is there- 
fore only natural to suppose that the cable was embedded 
upon each side of the furrow. 

Considering the very slight grades, comparatively 
speaking, generally obtaining over the ground, it might 
be presumed that, whatever the disturbing influences 
salait be, they would be purely local. If this be so, it is 
remarkable that similar conditions were met with, and 
that a violent destructive effect should occur at two spots 
some 17 miles distant, with a difference in depth of from 
200 to 300 fathoms, and coinciding approximately with 
the direction of a profile line from the coast. 

Following the contour lines towards Cape Verde, clear 
evidence is shown of the gully formation, with a depth of 
over 700 fathoms at the mouth of it. The actual depth 
from a flying sounding taken while paying out the 
St. Louis portion of the main cable was 675 fathoms in 
latitude 15 deg. 11 min. N., longitude 17 deg. 27 min. W. 

The depth nearer in to the coast is shown to be 531 
fathoms. To the N. by W. of this position is a sounding 
showing 112 fathoms at a distance of 1} miles, and at 
1 mile 8.8.E. a depth of 115 fathoms. 

If the profile line be prolonged right away to the 
coast, it will be seen that it will nearly cut these 
soundings of 675 and 531 fathoms. It may therefore be 
said that this gully formation extends to within a few 
miles of the shore, but, judging by the period—over 
12 years—during which the coast cable has lain across here 
in 700 fathoms in perfect safety, the diverted course of 
the South American cable being now alongside it, it 
would appear probable that these two cables may be 
lying upon a ledge above, and overhan ing, a possible 
submarine river outlet ; so that it mae ”e conceived 
that a vast mass of mud and detritus from this source 
may flow, however slowly, along a time-worn furrow on 
the sea bottom. A dotted line isto be noted on the chart 
which may be taken to indicate a probable channel way, 
or submarine ditch, that may be imagined at some remote 
period to have been grooved out by the constant action of 
a rush of water from a river outlet. This outlet may 
have been submarine or at sea level, in connection with 
the lagoons situate as shown, which in turn were con- 
nected with a great inland river. The Admiralty charts, 
and those of the French Depét Général de la Marine, 
give indications in support of such a supposition. 

A very remarkable phenomenon strongly favouring the 
theory that a submarine river outfall now exists was 
witnessed during the afternoon of April 23, 1895, whiile 
grappling for the coast cable, in_ position latitude 
15 deg. N., longitude 17 deg. 31 min. W., 13 miles from 
the coast. The ship was gradually surrounded by great 
quantities of st, Ph growth, having the appearance of 
river weed—a whitish worm-like weed, the roots of which 
were similar to some that had ben met with previously 
on a soft mud bottom to the south-westward of the 
Guadalquiver River. There were also birds’ feathers, 
pieces of orange peel, whole and broken gourds, scraps of 
carpet, pieces of driftwood, small branches, &e. ; a the 
colour of the sea had changed to a dirty brownish green, 
indicative of the presence of fresh (river) water. On the 
following morning all this had disappeared, and the sea 
had regained its usual tint of a pale green. 

The nearest river outlet is that of the Senegal, 75 miles 
to the north-east from this position, and it would appear 
most unlikely that such flotsam as pieces of carpet could 
have been carried by the coast current, which sets to the 





* Abstract of paper read before the Institution of 
Electrical Engineers. 





8.8.W., toso greata distance. No recurrence of this phe- 
nomenon took place during the four weeks that were spent 
in carrying out cable work in the neighbourhood ; nor had 
such a thing been noticed before, so far as records go. 

If the coast current had brought these masses of weed 
and refuse of human habitation out of the Senegal River, 
it would have been a more or less constant and familiar 
apeeeeones. as would also the colour of the water; but 
the discoloration of the sea surface, with the accompani- 
ment above described, would appear to be due toa sudden 
outburst somewhere in the vicinity, below sea level. 

While upon the subject of submarine gullies, and of the 
probability of their formation by river outlets, whether 
at or below sea level, it may be mentioned that many sub- 
terranean rivers are supposed, with good reason, to exist. 
These have their outlets in some cases in the form of 
artesian wells. Off Pescadores Point, on the coast of Peru, 
and off the Rovuma River, on the East Coast of Africa, 
similar conditions have been met with in repairs to cables. 
At the latter place much trouble had been experienced 
with the cable between Mozambique and Zanzibar, and 
the conclusion arrived at was that the cause was fresh 
water making its way to the surface of the bottom, dis- 
turbing the lead and fracturing the cable. Immense 
masses of mud are in continual movement off the Congo 
River, and extend to some hundreds of miles to the west- 
ward ; but here is a very deep river debouching right into 
the sea, and scouring out a channel hundreds of fathoms 
in depth. The West African Telegraph Company’s cable 
between Loanda and the island of Sac Thomé has been 
broken seven or eight times since its laying in 1886, and 
some hundreds of miles of cable have been used in repairs. 

Some valuable remarks upon these and other gully 
formations may be seen in Mr. E. March Webb’s report 
upon the Congo repairs in 1887, printed and bound in 
book form, a copy of which will be found in the Institu- 
tion library. An extract froman article on ‘‘ Land Slopes 
separating Continents, and Ocean Basins,” which ap- 
peared in the Scottish Geographical Magazine for May, 
1887, by Mr. J. Y. Buchanan, F.R.S., is quoted by 
Mr. Webb, and, as this refers to the Guinea coast, it 
= contribute to the interest of this paper to repeat it 
nere : 

** Along the Guinea coast as far as Cape St. Paul, the 
100-fathom line is at an average distance of 15 miles from 
the shore; and on the south-west coast, between the 
Niger and the Congo, it is from 30 to 40 miles from 
the shore. At these localities there are remarkable ex- 
ceptions. Off Grand Bassam the 100-fathom line ap- 
proaches within a quarter of a mile of the shore, and the 
curving in shorewards of the contour lines produces the 
very remarkable submarine gully known by the name of 
the ‘Bottomless Pit.’ From the Buccaneer five lines of 
soundings were run across it at distances of 2 miles be- 
tween the lines. At 1 mile from the shore the width of 
the gully is under a mile, with a depth of 150 fathoms ; at 
8 miles from the shore its width is 14 miles, with a maxi- 
mum observed depth of 327 fathoms; while 2 miles 
further seaward its width has increased to 4 miles, with 
a maximum observed depth of 452 fathoms. A sketch 
plan of the contour lines gives a better idea of this 
extraordinary feature than can be conveyed by descrip- 
tion. The bottom consisted everywhere of a soft dark- 
coloured mud, and the slopes of the sides averaged in 
many places 2000 ft. per mile.” 

It is said that many rivers in Australia run under- 

und, and in a paper read in July last year before the 
Queensland Royal Society by Mr. R. L. Jack, the 
Government Geologist, dealing with the question of 
submarine leakage of artesian water in Australia, it was 
shown than an abundant supply of artesian water could 
be tapped by bores sunk in the dry interior. The water 
is held in porous strata underlying impermeable strata. 
The outcrops of the porous strata have been to some 
extent mapped, and are found at altitudes sufficient to 
zive a ‘‘head” capable of forcing the water to the sur- 
ace in the lowlands of the West. Outcrops of porous 
rock have been found on the eastern side of the in- 
terior of the island continent, at a distance of hundreds 
of miles, and these absorb the flood waters passing over 
them along the creek and river beds, and carry them down 
beneath the more impermeable rocks forming the surface 
of vast areas in the interior. ‘The Upper Flinders River 
when crossing in deep gorges the boas of porous rock 
rapidly dwindles away, enormous quantities of water 
being absorbed by these bibulous rocks. 

The question arises, Where does the draining out take 
place? The outflow on the land is not sufficient to 
account for the loss. The rocks, it is concluded, must out- 
crop somewhere below sea level, and the constant pressure 
of water from the head sources on land results in a steady 
outflow of fresh water at this lower level. 

Far out in the Gulf of Carpentaria, beyond the influence 
of flood waters from rivers that run into the gulf, fresh 
water, it is said, can be drawn up in a bucket. Rocks at 
a depth of over 1900 ft. close to the edge of the gulf con- 
tain artesian water. Off the Victorian coast, it has been 
said fresh water may be obtained from a so-called spring 
out at sea. In both these cases it seems very probable 
that a portion of the great quantity of water absorbed by 
the porous strata may eventually find its way out heath 
sea level. 

There is always the probability of volcanic disturb- 
ance having been the cause of the rupture to the cable. 
The Atlantic Ocean, north and south, from Iceland 
to the Cape of Good Hope, is included in the region 
of the western hemisphere subject to earthquake disturb- 
ances ; the Azores, the Canary Islands, andthe Cape Verde 
Islands being centres where shocks may be experienced 
of a severity to cause t damage. In ‘‘ The Realm of 
Nature,” by Dr. H. R. Mill, it is stated that ‘‘ many 
geologists believe that sea water filtering through the bed 
of the ocean, or buried to a great depth in the lower layers of 





terriginous deposits, causes explosions in the intensely 
heated regions below, and that all earthquakes originate 
from this cause.” 

It is possible that sea water filtering through the sea 
bottom into a moderately heated portion of the earth may 
cause explosions of a minor kind that would cause local 
disturbance, and an alteration to the features of the sur- 
face floor. This might probably cause great upheavals of 
mud, and displacements of the sea bed, to the extent of 
many thousands of tons at a time—more than sufficient to 
rupture a telegraph cable were it 50 times the strength. Be- 
fore diverting the St. Louis-Fernandocable to the westward 
off Cape Verde on the occasion of the first repair in 1893, 
it was well considered that two ways presented themselves 
of so doing—either up the bank to the eastward, or over 
a comparatively flat part of the ocean floor to the west- 
ward, into deeper water. By carrying the cable directly 
up the bank, the possibility of its becoming involved in 
greater masses of slowly moving mud (should this be the 
correct theory) presented itself ; whereas, farther out and 
in greater depth, it might be inferred that these masses 
of moving mud would be more distributed, and exert less 
force upon anything lying across their path. The first- 
mentioned plan was abandoned in favour of the latter, but 
this had failed to place the cable out of reach of the 
destructive influences, for, as here related, it broke down 
again on March 10, 1895—two years and one month from 
the date of its restoration in February, 1893. Compared 
with its first brief space of three months’ working, this 
second term was quite a long lease. It is now, as the 
writer aas shown, on its third trial over a route to the 
eastward, and clear of both the former tracks. 

Various conjectures as to the causes of the sudden rup- 
ture of the cable in 1893 were at the time exp 3 one 
being that of sunken wrecks, as in the days of slave 
trading with the West Indies, many vessels were de- 
stroyed by scuttling and burning, on many parts of the 
African coast, by British cruisers. A curious condition 
of the cable near the breaks was the rubbed and chafed 
appearance of the outer covering upon one side only. 
The outer taping being rubbed away and the sheathin 
brightened gave the cable an appearance of having surg 
along, or been drawn under some _ ha y under 
great strain. This may have been caused by smooth rock, 
or boulders on the bottom. There is not much more that 
the writer can say, except to draw attention to a few 
striking facts in connection with these very sudden cases 
of interruption. 

Firstly.—It will have been noticed that very severe 
weather had obtained prior to, and at, the time of the first 
break in 1893. 

Secondly.—It will also have been noted that the second 
interruption occurred during the great storm of March 10, 
1895, this storm having been experienced in the south, as 
the weather reports from the Canary Islands at the time 
testified. 

Thirdly.—The remarkable climatic conditions, and the 
disturbed state of the sea surface in the neighbourhood 
of the break in 1895, together with the unusual pheno- 
menon observed near to the coast in the vicinity of the 
gully formation during the repair to, and diversion of, the 
cable on that occasion. 

Fourthly.—That a length of cable was recovered under 
heavy strain for a distance of 2 to 3 miles upon each 
side of the break in 1893, and also in 1895; the contour 
lines clearly indicating hollows between higher levels on 
the bottom at the positions where the ends came up. 

Fifthly.—The distance and direction between the posi- 
tion of break of 1893 and that of the break of 1895 coin- 
ciding more or less approximately with a certain profile 
line, and through that line towards the mouth of the 
gully formation to which attention has been directed. 

Sixthly.—The remarkable difference in the character of 
the breaks, the one of 1893 being a clean tension break, 
the one of 1895 showing evidence of violent action. 

And, lastly.—The equally remarkable difference in the 
character of the sea bottom at the position of the two 
breaks, as disclosed by the microscope ; the locality of 
the 1893 break showing an abundance of mineral deposit, 
and that of the 1895 break a oe ce 

No particular cause for these breaks can be insisted upon, 
because there is no direct evidence in support of any. 
Nevertheless there are indications of a character that 
may encourage discussion, and so help to throw more 
light upon the origin of this, so far, unaccountable de- 
structive agency on the sea bottom. 

In concluding, the writer would here wish to record 
his deep sense of obligation to the India-Rubber, Gutta- 
Percha, and Telegraph Works Company for the kind 
facilities accorded him towards the preparation of this 
paper and its illustration, also to those members of the 
Silvertown staff who have so cordially assisted in its 
production. 








THE TRANSANDINE RarLway.—A provisional arrange- 
ment made with Messrs. W. F. Grace and Co. for the 
completioa of the Chilian section of the Transandine Rail- 
way is under the consideration of the Chilian Congress. 





CANADIAN Rattway Construction.—At the date of the 
latest available statistics upon the subject, Canada had 
16,091 miles of completed vou, The Dominion govern- 
ment, the provincial governments, and various munici- 
palities have assisted the work of construction to the 
extent of 39,000,0007. The results attained have scarcely 
warranted this great liberality. While in the Cape Colony 
the net revenue acquired upon the capital expended upon 
the Cape Government railways is 5? per cent. per annum, 
the corresponding return_obtained in Canada is only 1.57 
per cent. per annum. Even in the not too prosperous 
Australian colonies, the average net return upon railway 
capital is higher than in Canada, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specijication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform goes of 8d. 
The date of the advertisement of the t of a yp 
ification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti: t of the ptance of a uplete specification, 
give notice at the Patent Bn of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


7789. J. Brockie, Forest Hill, Kent. Electric Arc 
Lamps. (7 Figs.) April 13, 1896.—This invention relates to 
means of giving freedom of movement to the carbons of an electric 
arc lamp when the arc is struck and when they are moved to the 
position at which they begin to feed, but to put a drag upon them 
automatically while feeding goes on. The lower carbon-holder A 
is connected to a flexible tape or cord C which passes over a guide 
pulley B having a stop D which permits only such an amount of 
movement of the pulley, as that of the carbon in striking the arc 
or coming to the feeding position. After that movement the tape 
has to slide with friction over the pulley B, which thus operates as 
a brake, preventing any rapid feeding movement. As a modifica: 
tion, the pulley B may have attached to it a ratchet-wheel engaged 
by a spring pawl, which, when near one end of a tooth, gives 
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certain freedom, allowing the pulley to turn and the cord to 
ascend for feeding the carbons, but preventing the pulley from 


7183 


turning beyond that distance, the pulley then acting as a brake. |. 


By employing the ratchet-wheel freedom is given to pull down 
the lower carbon-holder when fresh carbons are supplied. In a 
further modification the pulley B is mounted on a lever. In this 
case the pulley B moves along with the tape or cord C when the 
arc is being struck and when the carbons return to feeding posi- 
tion, offering no retarding friction until it becomes held by the 
lever and stop, when it operates as a brake ; or a segment is sub- 
stituted for the pulley B, the tape or cord C being guided to pass 
over the segment by a guide pulley. A segment may be sub- 
stituted for the pulley B in the preceding arrangements. (Ac- 
cepted February 17, 1897.) 


GUNS AND EXPLOSIVES. 


4643. R.Pradoand C. Nichols, London. Apparatus 
for Adapting a Number of Small Arms tor Use as a 
Machine Gun. [2 Figs.) March 2, 1896.—The object of this 


invention is to provide a carriage in which a number of small 
arms may be mounted, fed with cartridges, and fired in quick 
succession, after the manner of a machine gun, in which, however, 
there is no risk of jamming or heating, because each small arm 
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may be readily removed and replaced by a fresh arm in a few 
moments, For the purposes of this invention the small arms used 
must be of the Mannlicher or other type, in which the breech is 
opened and closed by a straight pull and push of the bolt, and 
without any rotary motion of the handle. The arrangement com- 
prises a frame A provided with shoes A2 to receive the butt ends 


of the rifles, and cl-mping devic i 
cent bate ping devices to hold the barrels. This 


on an axle B! provided with a pair of wheels B, 








and a foot F which rests on the ground, and has a rack F! which 
gears with a pinion F2 on the frame A by which the elevation of 
the arms may be regulated. The frame carries a crank axle C 
having two or more cranks, which are connected by means of rods 
or bars with the handles of the arms, and the crank axle is rotated 
by a suitable handle C! at the side. Means are also provided for 
automatically feeding cartridges to the rifles when desired, and as 
soon as the magazine with which each rifle may be provided is 
emptied. D are connecting-rods which connect the cranks with 
the bolt handles D! of the rifles, so that as the cranks rotate, the 
bolts are alternately drawn back and pushed forward, to eject and 
reload in the usual way. E, E are counterweighted bell-cranks or 
bent levers, which are pivoted to brackets carried by the cross- 
bar A%. Each counterweight E! lies in the path of the head of the 
bolt handle D1, which strikes it at every forward movement. 
The tail of each bent lever carries a laterally projecting pin E, 
which, in its normal a lies in contact, or nearly in contact, 
with the trigger E3 of one rifle (Fig. 2), so that when the counter- 
weight E! is pushed over by the handle D!, the trigger is moved, 
to release the sear and fire the gun. The pins E? may be thrown 
out of action in any convenient manner, when desired. (Accepted 
February 17, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3683. J. Imray, London. (M. Mannesmann, Remscheid- 
Bliedinghausen, Germany.) Process of Ro Tubes 
and Apparatus therefor. [9 Figs.] February 18, 1896.— 
In the Specification No. 3371 of 1891 was described the step by 
step rolling of tubes on a mandril by giving the work a step by 
step movement between gapped rollers revolving or reciprocating 
in stationary bearings. According to the present invention the 
rollers themselves are made to move to and fro longitudinally 
along the work which has either an intermittent advancing move- 
ment or periodic to and fro movements. The rolls are mounted 
in standards that are caused by cranks, eccentrics, or the like, to 
rock forwards and backwards. Toothed arcs on the axis of the 
rolls, roll along toothed racks which are also caused to move, pre- 
ferably ina direction opposite to that in which the standards move, 
the rolls being thus made to roll forwards and backwards along 
the work. The rolls may revolve always in one direction whilst 
they are making their forward and hackward longitudinal move 
ments, and instead of rolls eccentric segments may be — 
The figures show a rolling mill in which the rolls themselves, as 
also their changing points of action, move to and fro over the 
object operated on. The rolls a, a, which have projecting parts 
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al, a for working the object, and recessed parts a?, a2, which 
serve to free the object, are carried in a sliding frame b, which 
receives a reciprocating sliding motion upon the base i by means 
of a crankshaft ¢ and connecting-rod d. The rolls a, a carry at 
each end spurwheels e, e, which in the to and fro motion of the 
sliding frame b roll upon toothed racks h, h, which are moved to 
and fro by cranks opposite to the crank that actuates the sliding 
frame b. At each rotation of the shaft ¢ therefore, while the slid- 
ing frame b together with the rolls a, @ are moved to and fro, 
the rolls at the same time receive a reciprocating rotary motion. 
If, at the moment when the receding parts a2, a2 are situated 
opposite each other, a tube or other object g be brought between 
the rolls, the rolls will act upon the object as soon as the project- 
ing parts al, al come opposite each other, and they will roll upon 
the object at each forward and backward motion. If now the 
object. g be periodically moved forward, and if, in the case ofa 
cylindrical tube on a mandril f, this be partially rotated every 
time the parts a2, a2 come opposite each other, the tube will be 
acted upon on all parts by the rolls, and the point of action will 
thus gradually advance from the one end of the object to the 
other end. (Accepted February 17, 1897). 


4574. R. D. Smillie and J. R. Bird, Glasgow. Ap- 
paratus for Coiling and Soldering Me ic Tape 
or Wire on Copper or other Pipes. [2 Figs.) February 
29, 1896.—The bath A containing the molten alloy by means of 
which the metallic tape or wire B is soldered or caused to adhere 
to the pipe C is made in the form of a long concave trough sup- 
ported over a furnace D. An auxiliary trough E may also be pro- 
vided alongside and in communication with the main bath toserve 
either for maintaining the supply of alloy to the main bath or as an 
overflow for it. The pipe C to be covered by the tape or wire B is 
supported in or over the bath by means of a mandril F having on 
it discs G fitting into the ends of the pipe C and serving to carry 
the pipe and, if desired, to exclude the molten alloy from the in- 
side of the pipe. One end of the mandril F iscoupled to adriving 








spindle H in line with it. The spindle and the opposite end of the 
mandril F are carried in brackets K keyed to a shaft L which may 
be turned to raise or lower the mandril F, and either immerse the 
pipe or withdraw it from the bath. The wire or tape B is led on 
to the rotating pipe C from a reel S mounted on a carriage S! 
adapted to be traversed on rails S2 parallel with the axis of the 
pipe C, the carriage S! being traversed by means of.a screw- 
threaded spindle S3 passing through a nut S4 on the carriage. 
The screw S* is rotated through change wheels 85, from the shaft 
R which operates the driving spindle H coupled to the pi 

mandril F, so that the wire or tape B may be Ted evenly on tothe 
pipe C in helical convolutions in more or less close contact without 
overlapping, or so as to overlap. From the supply reels the tape 





or wire B on its passage to the Pipe C is led 6ver drums T, to the 

spindle T? of which a weight T? is hung near the bottom of the 

carriage Sl and back and forth in hank form between the drums 

T, T', and finally over a grooved guide pulley T4 on a shaft T5 near 

the upper front edge of the carriage S' to the rotating pipe C 

ET in the bath A of molten alloy. (Accepted ry 
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7221, T. Rees, Landore, Wales. Apparatus for 
Helically Fluting or Cor Tubes. (2 Figs.) 
April 2, 1896.—This invention relates to apparatus whereby tubes 
are helically fluted or corrugated so as to prevent either flats or 
ridges and furrows extending helically along them, For this 
purpose there is mounted within a casing A a die consisting of a 
disc B of some thickness, which has cut centrally through it a 
hole having the hexagonal or other form of the transverse section 
which the tube is to have when it is fluted or corrugated. The 
hole has its sides inclined to the plane of the disc, being more or 
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less inclined according as the pitch of the helix to be formed on 
the tube is greater or less. The disc B is free to revolve within 
the casing A, and in order to lessen friction it is preferably ar- 
ranged to take its bearing on ballsC or rollers in front of it. The 
casing A, which has in front of it a guide for the tube to be 
fluted, is fixed on a drawbench, and the tube is drawn through 
the die, which, owing to the inclination of the sides of its hole, is 
caused to revolve, producing on the tube a helical fluting or cor- 
rugation of shape determined by the polygonal or star-shaped 
form of the hole in the die and of pitch determined by the inclina- 
tion of the sides of the hole. (Accepted February 10, 1897). 


6875. J. Bradbury, Manchester. for Shafts. 
(2 Figs.) March 30, 1896.—These improved bearings are particu- 
larly applicable to wood-working machinery. A is the body por- 
tion of the bearing, formed with a cavity or receiver B designed to 
contain the oil or other lubricant. In the upper side of such 
cavity or receiver B is formed an elongated slot C, which elongated 
slot C is preferably filled with cotton wool or other filtering ma- 
terial. Through the bottom step D and over the elongated slot 
C is formed a small hole E, in which is introduced a length of wick 
F depending from such hole E through the cotton wool and into 
the cavity B. At both sides of the small hole E on the upper side 
of the bottom step D, there is formed a channel G extending to 
within a short distance of each end of the bottom step D. At any 
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convenient point in the side of the body A of the bearing a passage 
H is provided, communicating with the cavity B and preferably 
closed with a screw stopper I. The top step and the cap of the 
bearing are formed without the usual oil passage. The hole K 
provided with the plug L is designed for the purpose of cleaning 
the cavity B. If the cavity B be filled with lubricant through the 
side passage H, then upon the shaft being revolved in the bearing 
it will draw its supply of lubricant by means of the wick F through 
the filtering material, which will insure no grit getting to the bear- 
ing. As there is no hole through the cap and top step, the bearing 
cannot become fouled. The greater the speed of the shaft the 
greater will be the quantity of lubricant supplied, and the shaft 
will always be supplied with sufficient lubricant and no more. 
(Accepted February 10, 1897). 


5525. S. Z.de Ferranti,London. Toothed and Fric- 
tion Gearing. [10 Figs.) March 11, 1896.—According to this 
invention a friction drive is formed consisting of a plain wheel 
upon each shaft of exactly the same diameter as the pitch line of 
the teeth, and these wheels are kept in contact by suitable means. 
Fig. 1 shows one means of carrying out this invention by cutting 
away the sides of the teeth of an ordinary wheel and shrinking or 
fastening on a ring a to the shoulder formed by the cutting away 
the teeth at the sides of a gear wheel or wheels. These rings @ 
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are made the same external diameter as the pitch line of the 
teeth. The driving and driven wheels may then be pressed 
together, as shown in Fig. 2, by means of a spring b. This always 
keeps the roller faces a together and the teeth accurately to the 
same depth, which also prevents any springing or knocking 
_ 3, 4, 5, and 6 illustrate the application of this invention to 
helical gears. Where double helical cut wheels are used the wheel 





is divided into two parts, and the roller wheel ¢ is inserted in 
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between these two sets of helical teeth. Where a large slow run- 
ning shaft is driving oris being driven by asmall fast running shaft, 
which is placed above it, and the small fast running shaft trans- 
mitting its power througha pulley or being driven by a pulley and 
belt which would cause a heavy drag on the bearings of the small 
shaft, the bearings of the small shaft are relieved of pressure by 
placing the large shaft in the direction of the pull and providing 
both shafts with friction rollers bearing on each other. The bear- 
ings of the large slow running shaft thus take the strain which 
might otherwise interfere with the running of the small high- 
speed bearings. (Accepted February 10, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


4945. F. Radcliffe, Plumstead, Kent. Furnaces 
for the Manufacture of Glass. [4 Figs.) March 4, 1896. 
The furnace comprises a melting chamber 1 and a working chamber 
2 separated by a partition wall 3 that extends from the bottom to 
the top of the melting chamber, and through which are formed at 
suitable heights the passages 4 and 5 through which molten 
glass and hot gases can respectively pass from the melting 
chamber to the working chamber. 6 is a chamber so arranged 
at the working chamber side of the partition wall 3 as to be 
nearly surrounded by the working chamber 2, with which it com- 
municates by an opening 6a. This chamber or exit flue 6 serves to 
conduct the hot gases escaping from the working chamber to 
an air heater or otherwise as may be desired. The exit flue 6 is 
shown of circular shape in plan, and concentric with the outer 
wall 7 of the working chamber through which the working holes 
7a are formed, so that such holes shall he practically equally 
distant from the exit flue 6 in order that the distribution of heat 









































around each working hole may be as nearly uniform as possible. 
The working holes are preferably equidistantly arranged from 
each other. The arrangement is such that the hot gases from the 
melting chamber 1 enter the working chamber 2 at each side of 
the exit flue 6, and passing over the molten metal to that part of 
the working chamber which is furthest from the melting chamber, 
the streams of hot gas from the respective sides meet and escape 
together through the opening 6a to the exit flue and thence to 
the air heater. The furnace is preferably provided with two gas 
producers 8, 8a each constructed of firebrick with fuel feeding 
arrangement at the top, closed ashpit 9, and air supply passage 
10 thereto, the arrangement being such that the producer gas 
and air, entering the melting chamber by the ports 11 and 12 
respectively, as also the hot gases escaping from the melting 
chamber, constantly pass in their respective initial directions, 
thus obviating the necessity of arrangements for reversing. (Ac- 
cepted February 17, 1897). 

6572. J. Imray, London. (MW. A. J. Roux, Paris) 
Speareses for Separatin Volatile Metals from 
their Alloys. {1 Fig.) March 25, 1896.—This invention is 
especially designed for separating mercury from its amalgams 
with precious metals, and for separating zinc from argentiferous 
lead. It can also be applied for purification of mercury and zinc 
by several distillations. For this purpose, over a fire is arranged 
a retort or distilling chamber B, having at one side a melting 
compartment A communicating with the chamber B by a passage 
D which first descends under a partition and then ascends, so 
that the fused metal down into which the partition extends con- 
stitutes a liquid seal. On the opposite side of the distilling 
chamber B there is a similar sealed passage E leading to an 
outlet, and there is also a condensing compartment C communi- 
cating with the upper part of the distilling chamber B, and having 

















at the bottom an outlet passage F similarly sealed. The distilla- 
tion chamber B being in the first pace supplied with a quantity 
of charcoal for the purpose of absorbing oxygen, is heated to the 
temperature necessary to volatilise the metal to be separated, 
and, the alloy to be treated being supplied to the melting com- 
partment A, is there fused and flows thence by the sealed passage 
)) to the distilling chamber B, over the floor of which it spreads 
in a thin layer. The metallic vapour driven off passes to the 
condensing compartment C where it is liquefied, and whence it 
flows by the sealed passage F, also the fused metal freed from the 
volatilised metal flows from the distilling chamber by the sealed 
outlet E. The alloy to be treated is preferably supplied slowly, 
so that there is time for effective separation of the two metals, 
which issue drop by drop from the two outlets. (Accepted Febru- 
a y 17, 1897). 
RAILWAYS AND TRAMWAYS. 

27,524. PP. Ellis. Christchurch, New Zealand. 

Undergear of Rolling Stock. {7 Figs.) December 3, 


1896.—The axle-box @ surrounds the axle b which has a wheel 


fixed upon either end, the box extending longitudinally from 








wheel to wheel, and being provided with bearings c in which the 
axle is journalled. A swing link hanger d is depended from each 
end the axle-box a, a swing hanger pivot e lying in a recess formed 
for its reception across the top of the axle-box engaging in eyes 
formed in the top of the arms of the swing link hanger upon each 
side of the axle-box. The bolster beams / are secured to the bogie 
frame h by bolts i and by stays k, the bogie centre plate / distri- 
buting the weight between the bolsters at the middle of the axle. 
The bolsters are arranged one upon either side of the axle-box, 
and rest upon bearing pivots m passing over the plate supported 
by springs 0 carried within the swing-link hangers. The axle-box 

















is preferably in the shape of an inverted U, fitted with an oil 
pan uw at the bottom, which is arranged to slope towards the outer 
ends of the axle, and feeders p are provided through which oil 
may be passed into the axle-box to lubricate the journals. A 
slotted drawbar r is made integral with each bogie frame, by means 
of which it may be steered, and connecting-rods ¢ connect the 
inside corners of one bogie frame to the respective opposite corners 
of the other frame, so that angular movement of one bogie is 
transmitted to the other in the opposite direction. (Accepted 
February 10, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c 


3053. W. Harbinger, South Shields, Durham. Me- 
tallic Packing for ton-Rods, &c. [1 Fig.) February 11, 
1896.—The improved packing consists of one or more sets of 
metallic rings 1 of triangular shape in section, each ring being in 
three or more segments, so as to fit round the piston-rod 2, and 
hasa steam-locked piece 3 fitted therein. These metallic rings are 
held in position by means of the flexible rings 4, which are com- 
posed of a core of wire gauze, rolled into the shape shown and sur- 
rounded with one or more layers of asbestos. Between the me- 
tallic ring 1 and the flexible ring 4, an I-shaped ring 5 is ins: rted 

















to form annular spaces or chambers 6, and receive any waste 
steam and water that may leak from the rods, such chambers 
being provided with an outlet 7 communicating through the side 
of the stufting-box 8, and, by means of acock and pipe connection, 
with a condenser. The stutfing-box is secured in the usual way, 
and the whole of the parts composing the packing are held in 
position, and act in such a manner as to permit the leakage from 
the rods to be collected and conveyed away, and, as the packing 
is flexible and resilient, it is not readily affected by the working 
and vibration of the rods. (Accepted February 17, 1897). 


6190. G. Love, Durham. Condenser. [4 Figs.] March 
20, 1896.—The water used for actuating the water motor M enters 
at W, and after giving motion to the moving parts of the appa- 
ratus falls on to a circular tray T. By this tray the water is guided 
towards the centre of the condensing chamber C and comes into 
contact with the steam entering through the inlet H. This water 
together with the steam isnow mixed and churned by the mixers 
N and caused to impinge on a tray T, by which the mixture of 
water and steam is guided towards the centre of the chamber C, 





when it is again mixed and churned by the mixers N, and again 
guided towards the centre by a tray T. This mixing and churn- 
ing by the mixers N and guiding towards the centre by the trays T 
may be repeated so often as may be found necessary. A fan F may 
be used in many cases for the better maintaining of a vacuum. 
Any uncondensed steam may pass out at the outlet 0, which may 
lead to a suitable chimney or elsewhere. The water with any con- 
densed matter falls into a receptacle R, and may pass out through 
an overflow pipe L and valve U to any suitable tank or reservoir 
for collecting the water for use. (Accepted February 10, 1897). 


TEXTILE MACHINERY. 


35. J. V. Eves, Belfast. Wet Sp Frames for 

(7 Figs.| January 1, 1897.—On the bottom drawing 
roller C preferably at or near one end are attached a number of 
collars or rings ¢ which fit into a correspondingly formed block or 
journal H carried by a bracket 4 which is affixed to the end or 
other part of the frame. Any desired number of rings c may be 








employed, and they may be turned out of or shrunk upon the 
roller. This construction effectively eto longitudinal move- 
ment of the rollers when rotating. e drag strip F is made out 
of sheet metal (preferably brass or steel galvanised) stamped 
or cut with a serrated edge and then turned over with a rounded 
top and the nicks f formed of the serrated part qententing slightly 
forward. The drag string passes between the teeth and projec- 
tions formed by the serrations f of thedrag strip F. In a modifica- 
tion slots or slits are stamped in the sheet metal and the edge is 
turned over into a roll leaving the slits on the front edge into 







which the drag strings E fall. On the trough edging M the dipper 
N and the rove rods O are formed transverse projecting beads m. 
This may be done by stamping the brass edging in a die of suitable 
shape, the rove rods being made of sheets so stamped and rolled 
intoa tube. This construction secures the better separation of 
the rove in frames with spindles closely pitched ; and in the case 
of two roves being led to one spindle a greater ease in seeing 
whether both roves are working, one rove being placed at each 
side of the bead or rib m. They assemble or join at the slot of the 
rove traverse guide P. (Accepted February 10, 1897). 


MISCELLANEOUS. 


2813. J. Higson, Bolton, Lancaster. Continuous 
Firing Kilns, (5 Figs.) February 7, 1896.—The kilns A are 
placed in tiers—that is, side by side—and fired on alternate sides. 
in successive order as shown, each kiln A being coupled by the 
flues C to convey the heat and flame from one kiln to the other 
in successive order—back and front—and vice versa so as to pro- 
duce a uniform heat and obtain the best results with a minimum 
of waste. Each kiln A is provided with the outlet or down 
draught B and the flue E connected to the main flue D leading to 
the chimney or chimneys F placed in the position shown or any 
other convenient position. The flues C, D, and E are provided 
with the dampers G to allow of the heat or flame being shut off 
from any one of the kilns A for the purpose of allowing of the 
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said kilns being emptied, filled, or repaired as desired. The kilns: 
A are fired at their lower ends or sides—the length of the fire 
being only the width of the brickwork in the openings S—and at 
the top through the tubes T located in the crown or top cover- 
ing W of each kiln ; the tubes T being provided with the covers 
V. The openings S are placed on alternate sides of the kilns A in 
successive order as shown in Fig. 1 to allow of alternate firing. 
The heat travels through the chamber or kiln A to the passage or 
down draught B, then through the flue C to the next chamber; 
the same being regulated by the dampers G. A fire is placed in 
— of all the kilns A at work. (Accepted February 10, 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be. 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








RaILs IN FrRancE.—The quantity of rails used by the 
six great French railway companies and the French State 
systems last year was 77,104 tons. This total was made 
up as follows: Eastern of France, 4140 tons ; Southern of 
France, 11,889 tons; Northern of France, 10,799 tons; 
Orleans, 16,000 tons; Western of France, 15,787 tons; 
Paris, Lyons, and Mediterranean, 14,159 tons; and State 
system, 4330 tons. The total of 77,104 tons, representing 
the consumptior of 1896, compares with a corresponding 
total of 85,244 tons in 1895, 110,609 tons in 1894, 129,338 
tons in 1893, 163,180 tons in 1892, 112,857 tons in 1891, 
66,844 tons in 1890, 58,046 tons in 1889, 93,868 tons in 
1888, and 108,898 tons in 1887. 
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SNOUT BORING MACHINE 


CONSTRUCTED BY MESSRS. JOSHUA BUCKTON AND CO., 
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LITERATURE, 


Die Siedesalz - Erzeugung nebst einem Anhang iiber See- 
salinen. By Cart Baitz, Edlem von Balzberg. With 
Atlas of 19 Plates. Berlin: Wilhelm Ernst und Sohn. 

In 1881 the German Association of Salt Miners 

and Manufacturers, recognising that the general 

progress in engineering had little benefited the 
manufacture of salt, called for a critical monograph 
on all novelties and improvements effected or pro- 
posed since 1860 in salt works processes. A prize of 

751. was offered ; subvention by several German 

Governments doubled this sum. The appeal had 

to be repeated in 1887 before the prize could, in 

1890, be accorded to C. Baltz, Knight of Balzberg, 

engineer-in-chief to the Austrian Alpine Salines, 

and director of the Isch] Salt Works. The revised 
monograph appeared in 1895 in the Zeitschrift fiir 
das Berg-, Hiitten-, wnd Salineiwesen des Preussischen 

Staates, vol. xliv., a very useful official journal, 

whose yearly retrospects on production, hygienic 

and social, and particularly also on technical fea- 
tures of the mining, salt, and metallurgical indus- 

ries, are much appreciated. The work before us, a 

quarto volume of 159 pages, and an atlas of 19 

half-folio plates, is a reprint from that journal. 
Although the committee had only called for a 

report on what had been achieved since 1860, the 
author has gone back one century further, correctly 
arguing that we can often learn from old apparatus 
that had to make room for innovations which sub- 
sequent development abandoned. But the author 
is hardly justified in entitling his monograph : salt 
manufacture by boiling down, from its commence- 
ment to the present day, with an appendix on salt 
gardens. His title does not sound so awkward as 
this literal translation ; there is no equivalent in 
technical English to the convenient verb sieden. The 
author does not trouble much about commence- 
ments. After a few words on ancient usages and 
central fires under circular pans which were sur- 
rounded by small chimneys, he at once proceeds to 
a detailed description of the Frauenreuth pans, 
which were in pretty general use in the last 
century and in especial favour in the Salzkam- 
mergut, the valley of the Traun River. At Aussee 
these roundish pans had a surface of 3500 square 
feet, and were suspended by 90 hooks, besides 
resting on pillars, in a slightly inclined position, 
the depth varying between 16 in. and 12in. The 
grate communicated with eight flues leading into 
the drying chambers. The rakes were drawn all 
round, and the salt raked out over the one straight 








(For Description, see Page 436,) 





side of the pan. The fuel was wood or peat ; of 
the use of coal we hear in those districts first in 
1840. Preheating of the brine we find at Hallstadt 
in 1800. We should mention that the author con- 
fines himself to his subject as specified above. The 
pumping of the brine, its concentration by gradua- 
tion houses (thorn walls), &c., and its purification 
are not dealt with; only one purification process 
is mentioned. 

The Tyrolese pans which became the fashion 
about 1820, were rectangular ; the fire gases passed 
in two streams under the pan and returned to the 
chimneys near the grate end. Similar construc- 
tions had been in use in Bavaria and the Tyrol 
since 1600. Whilst some of the old works sup- 
plied very big lumps of salt, afterwards to be broken 
up for retail, Galicia and parts of Russia prepared 
a peculiar product, the ‘‘hurman” salt. The fine- 
grained, fairly dry salt was beaten with wooden 
mallets, further dried in conical baskets, and then 
beaten into iron or bronze moulds, coated inside 
with colophony, the rod of very hard salt afterwards 
weighing 3lb. or 4]b. Owing to the want of 
proper means of communication and the poverty of 
the peasants of that country, the unprofitable manu- 
facture in short pans of this ‘‘hurman” salt has sur- 
vived into our days. Very little beeswax is said to 
favour the formation of small crystals. The old 
plant at Reichenhall utilised the steam from the 
first pan for getting coarse grains out of the second, 
further for drying the salt, for which purpose the 
furnace gases were likewise applied; but there is too 
little heat in the damp mixture of steam and air for 
much advantage to be derived from such a combina- 
tion. We ought to have pointed out, however, that 
in these pans, as already in the Tyrolese pans, the 
shelves (hurdles) were arranged in such a way that 
the salt was raked from the hottest to the coolest 
part of the pan. The idea of utilising the latent 
heat in the manner just mentioned, we think, first 
occurred to W. Steel in 1808. Ina more perfect 
form, with closed vessels and final condensation of 
the steam or combination with an air pump, we 
find this principle enunciated in a patent taken by 
J. Reynolds in 1839, upon which many further 
improvements have been based. Mr. Baltz asso- 
ciates the application of a similar principle, worked 
into a continuous process, with the name of Rit- 
tinger. A pump takes the steam from the first 
closed pan, and forces it under compression into or 
under the second vessel. If the first vessel was 
boiling, the second should be kept boiling simply 
by the action of the pump. Experiments with 
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sweet water entirely confirmed this theory, which 
speaks highly for the design and construction of the 
apparatus which the author describes. But the 
steam proved superheated, an undesirable fact and 
a defect of the later developments of the Rittinger 
apparatus by Piccard and others. When tried 
with brine, the yield of salt quickly diminished, 
and after 12 hours the boiler was found coated 
inside with an exceedingly hard incrustation. 
Various remedies tried proved ineffectual ; it was 
not understood then—in 1857—-we are informed 
by Mr. Baltz, that calcium sulphate is precipitated 
from solutions heated above 212 deg. Fahr. in 
layers alternating with salt. With some remarks 
on pan scale the author concludes this first section of 
21 pages and brings his work up to 1860. We have 
not mentioned, among others, the one English 
works referred to (at West Ham) and severely 
criticised ; the brine was heated by radiation from 
arches above, and the air above these arches from 
below. 

The chief progress made during this period is 
ascribed to the introduction of pult (desk) grates for 
wood, to which the author devotes a special chapter. 
They were a kind of smoke - consuming furnaces, 
properly speaking without grate, the wood lying 
over firebricks having between them spaces through 
which the flame strikes downward ; pieces of fuel 
falling through the openings burned down below 
ona secondary grate. Further progress came from 
England with what the author calls gas furnaces. 
Several are described, those of Hempel, of Callen- 
berg and Fischer, those in use at Ischl, at 
Ebensee, &c.; and in the retrospect at the end of 
this section, comparative data are given. The gas 
furnace is an appliance in which the coal is first 
dried, then heated in another part, the coke falling 
upon the grate underneath from which the heat 
comes primarily, and the mixture of gas and air is 
burned. These gas fires require careful regulation, 
as too much air means waste, and a sooty flame or 
fine ashes would spoil the drying salt. For salt 
manufacture especially, such gas furnaces are suit- 
able where a pure strong brine is constantly to be 
boiled for a salt of the same grain ; where varieties 
are desired, and other conditions are unfavourable, 
plane or step grates should be preferred. Sir 
Lowthian Bell’s proposal to apply the hot slags 
from blast-furnaces as fuel is illustrated in this 
section. 

The third section, Steam Processes, opens with 
a laboratory experiment by A. Kessler, recalling 
the early days. Three vessels are so placed above 
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one another that the steam from the one heats 
that above, the excess of condensed steam being 
collected as distilled water. The device answered 
in the laboratory, but. was probably never tried in 
salt works, and is here alluded to in order to intro- 
duce multiple effect plants. The views of Baumer 
and of Warth are then discussed, and a number 
of systems, several of which were taken over from 
the more enterprising sugar industry, are illus- 
trated without names. Two types of Meadow 
bank pans are described: a wooden pan is heated 
by slightly inclined steam pipes arranged along one 
side ; and a pan made of iron plates resting upon 
hard loam has its system of pipes at the one end, 
communicating with the pan proper by two ports. 
A smail partition extending far into the pan divides 
the pan into two longitudinal halves—this wall and 
the two ports mentioned, which are at different 
levels, maintain a good circulation. The remarks 
upon the very interesting salt industry of the 
Saginaw district, Michigan, U.S., are scanty, and 
do not bring out the characteristic features. In the 
steam blocks there, the brine is heated three times, 
always by steam pipes. First in the outside settlers, 
where iron is precipitated, then in the inside 
settlers where the boiling is continued to satura- 
tion, and then in the grainers, pans of 136 ft. by 
17 ft. by 16 in. covered by drain boards. Here 
the brine is kept at 170 or 175 deg. Fahr. for 24 
hours. The double rows of kettles of 100 gallons 
or so each, also in use in Saginaw, but much less 
than the steam process, are not mentioned. The 
author rather likes the pipes of the Virginia Salt 
Works, which are coated with amber varnish and 
fixed in stufting-boxes so that they can be turned 
out of the brine. 

The next chapters deal with the principles of pre- 
heating by steam, the appliance introduced at 
Ischl, where the brine is forced through communi- 
cating vertical pipes surrounded by steam, the 
arrangements at Reichenhall, and at Neu Stassfurt ; 
the latter works condense the exhaust steam of 
their engines by cold brine, and lixiviate rock salt 
with this weak brine. The advantages of steam 
processes which allow of producing different grades 
of salt in the same pan without much trouble, and 
of utilising the exhaust steam, are ably put forward. 

The third section, ‘‘ Mechanical Raking,” opens 
with Jump’s circular pan and its jointed rakes, which 
have found large application, though they drag 
the salt round in spirals, and the joints are rather 
severely strained. Mr. Baltz then discusses the 
reciprocating scrapers of Hammer and Davis, sus- 
pended from wire rope above the pan ; Gutton’s pan 
in Rosniéres, abandoned in spite of certain advan- 
tages; AiméComond’sreciprocating scrapers, formed 
each of two curved perforated steel plates, which do 
their work well; and Behne’s pendulum scraper, 
applied for pans with curved bottoms. This peculiar 
device is very simple ; the pendulum is suspended 
from a pivot high above the pan. The device could 
be recommended, were it not that the pan bends in 
the course of time, and that the suspension inter- 
feres with the utilisation of the steam, and re- 
quires much space. Vogl’s worm conveyors and 
elevators in trough-shaped pans have been in un- 
interrupted use at Hallein for many years. Of 
scrapers for semicylindrical pans we notice Thelen’s 
revolving scraper system, which is partly in 
and partly out of the brine, and has, moreover, 
joints ; Tedesco’s simila. device, provided with a 
scraper chain, not much more to be commended ; 
and the apparatus of Schiiffer and Budenberg and 
of Piccard ; the three were associated in several 
inventions. Their apparatus are designed for use 
in connection with the above-mentioned Rittinger 
system, which has been developed or independently 
taken up by these gentlemen. Piccard uses a 
spiral shovel, fixed to a horizontal shaft, in a boiler 
pan in which the pressure is being reduced. In this 
case the device gives complete satisfaction ; as 
originally tried in superheated boilers, the sulphate 
of calcium precipitated prevented all motion, so 
that the blades broke off. The author is astonished 
that Pick could at Westminster herald what we 
may, for brevity sake, call another Rittinger- 
Piccard vacuuin system, in 1890, when Piccard’s 
apparatus had long been eaten up by rust. But 
he is very pleased with one feature of Pick’s pro- 
cess. The crystallising salt collects in an inverted 
cone, from which it passes into another cone which 
communicates with the vacuum ; when all mother 
liquor has been drawn off, the salt is taken out 
through manholes. L. Kaufmann places a centri- 
fugal drum at the bottom of his vacuum cylinder. 








Centrifugal apparatus we meet with again in the 
fourth section, ‘‘ Drying the Salt,” which also draws 
attention to the manufacture of salt briquettes. At 
Inowrazlaw the salt is dried on endless belts. The 
chemical principles are well explained in the intro- 
duction ; but we are inclined to question the author’s 
statement that pure NaCl is hygroscopic. The 
fifth section, ‘*‘ Newer Methods of Producing Salt,” 
is subdivided. Regarding hot-air apparatus (Piitsch, 
K6ppen, Courtois and van Roy, Strémer, Werotte, 
National Salt and Chemical Company of New 
Jersey, J. Cantenot), the author suspends judgment. 
Theoretically a good deal may be said in favour of 
such methods, but the heating of air is expensive, 
and dust and ashes must be carefully avoided. The 
last two firms just mentioned work with sprays of 
brine, Cantenot with hardly satisfactory results. 
Crystallisation from cooled brine has been applied 
by Frasch (Cleveland, Ohio), at Neu Stassfurt, 
and by Hirzel, whose process has recently been 
taken up by the Linde Refrigerator Company. We 
may add that this company cools down to 1.4 deg. 
Fahr. by means of ammonia coils when about 12 
per cent. of the salt of a 27 per cent. brine falls out 
as NaCl + 2 H,O, whilst at a lower temperature a 
salt NaCl + 10 H,O would form, that is to say, 
the whole brine would freeze. Mr. Baltz does not 
say much about this Hirzel process, which is of too 
recent date ; the salt thus obtained is very pure. 
The third subsection deals with the vacuum appa- 
ratus of Vogl and Baron Bechtolsheim, Knoop, 
Pick, and Isaac J. Well, which the author would 
recommend only under special circumstances ; the 
fourth with the Rittinger-Piccard system pre- 
viously referred to, which the author would evi- 
dently like to perfect, and with which he has himself 
experimented a great deal ; a plant at Ebensee was 
abandoned after five years’ service. Twenty-three 
pages are devoted to this subject. The apparatus 
is theoretically perfect in so far as cold brine 
enters and sweet cold water is delivered, and the 
process answers where cheap water power can be 
commanded ; under ordinary conditions the process 
fails in economical respect. 

After some remarks on solar evaporation (Butten- 
stedt’s composite mirror frame, the mirrors being 
made of white metal, is alone described in detail), 
the author passes to auxiliary apparatus or rather 
specialities — for the various pans with heaters 
might just as well have been described in a pre- 
ceding section—and then to the forming, puri- 
fying, and packing of various quality salts. A 
press for salt briquettes has been provided by 
the author with an automatic electric weighing 
machine. Thomas Craney’s apparatus for iso- 
lating good culinary salt from coarse inferior 
grains impresses him favourably. The conclusion 
once more reverts to packing. The eighth chapter 
reviews the applications of salt, and the last section 
deals with natural and artificial salt gardens-— 
Austria has some on the Adriatic—and with the 
raftination of sea-salt, which is exported in first- 
class quality and large quantities from St. Ubes, in 
Portugal, e.g. A notice of the literature relating 
to salt manufacture brings the work to its conclu- 
sion, A detailed table cf contents heads the 
volume, but there is no alphabetical index. 

A glance at the literature of the subject shows the 
strong and weak points of the present work. We 
find several general treatises, mostly dating from 
before 1860, works on furnaces, &c., descriptions of 
apparatus, almost entirely abstracts from journals 
or patent specifications, not a few based upon earlier 
articles by Mr. Baltz himself, and descriptions of 
whole plants and statistics. Thislistof German litera- 
ture covers about six pages. English and French 
literature are represented by a few patent specifi- 
cations, one quotation each from an English and an 
American journal, and a few references to La 
Propagation Industrielle and Les Mondes, publi- 
cations which, we confess, we are not in the 
habit of consulting. As for the rest, the 
author relies, so far as the salt industry of 
countries outside Austria-Hungary and Ger- 
many is concerned, on reports that have been 
produced in German journals. Thus the reader 
may be disappointed to find so little concern- 
ing the English ‘‘wiches” and American practice. 
Neither Ratton’s ‘‘ Handbook of Common Salt,” 
which contains very interesting information on 
Indian salt gardens, nor Garrigues on ‘‘ The Michi- 
gan Salt Industry ” are cited. But these are minor 
points. Mr. Baltz has, no doubt, compiled an ex- 
cellent contribution to a branch of technical litera- 
ture which is singularly poor. If he has dwelt more 








on matters which, directly or indirectly, in original 
constructions or later developments, have come 
under his personal notice, the reader has every 
reason to be gratified. He speaks as an expert of 
long standing and varied experience, and he exer- 
cises a very fair and objective criticism. The atlas, 
with its 19 plates and 300 figures, is most valuable, 
while the whole work is produced in a way which 
reflects the greatest credit upon the publishers— 
Messrs. Ernst und Sohn. The illustrations in the 
atlas are, in particular, most excellent. 





The Stresses on Framed Structures, including the Strength 
of Materials and Theory of Flexure. By A. Jay pu 
Bots, C.E., Ph.D. New York: John Wiley and Sons ; 
London : Chapman and Hall, Limited. 

We have had frequent occasions to refer to the 

excellence of the various engineering text-books 

published in the States, the average value of which 
is decidedly superior to those in this country. The 
distinctive feature of these text-books lies in the 
care and completeness with which practical data are 
given, whilst on the other hand the purely theo- 
retical portion of such books is often not so well 
done as in British text-books. It is, nevertheless, 
true that most American works on bridge design 
are at once both more and less practical than the 
better class of English works. If they give fuller 
particulars of bridge details and make an attempt to 
give readers some idea of the cost of work, they at 
the same time are distinguished by totally unjustifi- 
able distrust of structures having redundant bars, 
in spite of the fact that these objections are invari- 
ably based on an imperfect knowledge of the 
theory of elasticity as applied to iron and steel, 
whilst long experience has shown that bridges of 
this kind have proved remarkably satisfactory 
in practice. Even Professor Du Bois is open 
to this criticism, as although he deals more fully 
with structures of this class than has been at 
all usual in text-books, he has quite failed to ap- 
preciate the significance in this connection of the 
classical work of Wohler and Bauschinger on the 
effect of repeated stresses. As an instance of this 
we may refer to his remarks on the distribution of 
stress in a girder containing one redundant member. 

After ascertaining the stress in this by means of the 

method of least work, he concludes that such deter- 

minations are of no practical value, since he asserts 

that the calculations are liable to be upset by im- 

perfect workmanship and similar contingencies. At 

the same time he claims that the method is fully 
applicable and can be relied on in calculating such 
structures as swing bridges, arches, and stiffened sus- 
pension bridges. Now one class of structure is quite 
as liable to imperfections of workmanship and varia- 
tions in the elastic constants as the other, and the 
calculated stresses are consequently as liable to vary 
from the actual as in the case of a double intersection 
lattice girder, for instance, which contains one super- 
fluous bar. Inneither case can the calculated dead 
load stresses be relied upon as those actually 
existing. But, as Wohler and Bauschinger have 
shown, the actual stresses existing in a bridge 
member are of secondary importance, the prin- 
cipal criterion of the endurance of a bar being 
the range of the stress obtaining in it. Now this, 
as we have shown on previous occasions in these 
columns, is always calculable with reasonable accu- 
racy by the method of least work, when the struc- 
ture contains superfluous members, and is totally 
unaffected by any unequal settlement or reasonable 
permanent deformation which may tend to alter the 
actual value of the maximum stresses obtaining. 
Hence the sole possible source of error in calculating 
the section of the various members lies in the fact 
that there may be variations in the elasticity of the 
material supplied, and that the actual sections of 
the metal used may be slightly different from those 
intended by the computer. But, in the first place, 
comparatively large changes in the values assumed 
forthese constants have comparatively asmall effect on 
the stresses calculated ; and secondly, ordinary non- 
redundant structures are open to precisely similar 
objections. If, for instance, the different eye-bars 
going to make up the tension members of a bridge 
panel have different elastic constants, the actual 
stresses in each bar will differ correspondingly from 
the calculated ones. Not only that, but we know of 
cases in which the separate eye-bars have differed by 
zy in. or more in length, yet have been forced on 

to the same pins, and have proved to work in a 

perfectly satisfactory manner. Professor Burr, in- 

deed, has instanced still more striking examples of 
such inequalities, which all experience shows are of 
little importance, though it is, of course, good 
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practice to reduce them to the smallest limits com- 
mercially practicable. As a matter of fact, 
structural steel has enormous powers of self- 
adjustment ; it is capable of stretching 30 per cent. 
in a length of 8 in. before breaking, whilst pro- 
bably a stretch of ;45 in. in the same length would 
be sufficient to equalise the stress on two equiva- 
lent bars originally of different lengths, thus estab- 
lishing, at least approximately, the state of matters 
assumed by the designer. We fear that Professor 
Du Bois’ remarks in this connection, which are em- 
phasised repeatedly, have been insufticiently con- 
sidered, and they will no doubt be altered in future 
editions. 

Much the same objection may be raised as to the 
author’s remarks on the calculation of bridge de- 
flections. He asserts that this cannot be expected 
to agree closely with those actually observed. This 
is true enough if the total deflection of the frame- 
work is considered, but is not true of the live load 
deflection, which should be, and is when sufticient 
care is taken, in close agreement with the calculated 
amount. The dead load serves to bring all joints 
to their bearings, and after this the structure moves 
quite in accordance with the assumptions made in 
the theory of elasticity. 

Apart from the matter referred to above, which 
we have enlarged upon at length owing to the 
great importance of the subject and to the fact that 
many very competent engineers are still imperfectly 
informed in this regard, we have nothing but praise 
for Professor Du Bois’ work. In addition to the 
more elementary methods of calculation generally 
employed, Professor Du Bois has dealt more fully 
with redundant structures than has been at all 
usual hitherto. Many of the formule given are new. 
In particular the continuous girder is thoroughly 
well treated from this point of view, though in his 
discussion of the comparative merits of this type 
of structure, the author falls into the common 
error of holding that a moderate amount of settle- 
ment at one of the piers after the girders are in 
place would be disastrous. This view is, as ex- 
perience has shown, absolutely erroneous, and the 
reason of this will be readily understood from what 
we have written above. The arch and the stiffened 
suspension bridge are also dealt with at much 
length, the latter being treated by the method of 
least work, as was originally done in our columns 
(see ENGINEERING, vol. lxii., page 196), but Pro- 
fessor Du Bois has taken into account the effect of 
the stretching of the cables and suspenders, which 
were omitted from consideration in our treatment 
of the problem. The formule given by Professor 
Du Bois are therefore somewhat more complicated 
than those given by ourselves, and in the case of 
long spans, where the deadweight to be carried is 
high, the added terms are of minor mmportance, and 
are most conveniently dealt with as a correction to 
the results obtained by the simpler formula. For 
small spans with a very deep stiffening girder, Pro- 
fessor Du Bois shows that it is by no means allow- 
able to neglect these terms, as the stresses on the 
latter may be greatly increased beyond those given 
by the simpler formula, though it may be added 
that it is unusual to adopt the suspension type 
of structure in such cases. The author’s is, never- 
theless, probably the fullest treatment of the 
problem of the two-hinged stiffening girder yet 
published. The cantilever form of stiffening girder, 
which, as we have shown previously in ENGINEER- 
ING, has peculiar advantages in certain situations, 
18 not discussed. 

In nearly all American bridge specifications it is 
provided that the structure shall be designed for a 
standard train consisting of a couple of engines 
followed by a train of heavy cars, and not for a 
uniform live load. The method has the advantage 
that it conveys definite information to non-technical 
wore officers, and insures that the cross-girders 
Or pasitudinals shall be fully up to their work. 

n the other hand, the labour of computation is 
aes increased, and many of the best American 
diet ths eau have arrived at the conclusion 
‘die te aan le thus entailed is out of all propor- 
able net vantage to be gained. With a suit- 
ocr sits sy . uniform live loads for both the 
Gikomant = the main truss, there is no material 
pgp culated © proportions of the bridge members 

by the t 

wo systems. Nevertheless, 

ps. matters stand, all American text - book 
bridgework find it nece can vext- DOOKS On 
ssary to discuss very fully 

the best methods of Stiinedions. th ; 
stresses to be ex ; puting the maximum 
question is gone To Tom a standard train. The 
gone into very fully by Professor Du Bois. 


In accordance with the usual modern practice 
and with Wohler’s results, the author uses a vari- 
able unit of working stress according to the range 
of load coming on a member. No reference is, 
however, made to Bauschinger’s discovery of the 
connection between Wohler’s results and the vari- 
ability of the elastic limit. It is some years now 
since this research was published, and it is fully 
time that it should make its appearance in modern 
text-books, as it consitutes the most important ad- 
vance in the theory of working stresses made for 
many years. Numerous examples are given of 
bridge details, and the chapters dealing with the 
design of these have been very carefully prepared, 
and will be found very useful to students. The 
excellent general specifications for steel railroad 
bridges drawn up by Mr. Theodore Cooper are 
reprinted by Professor Du Bois, and convey more 
useful information as to practical bridge design than 
will be found in any ten of the ordinary treatises on 
the subject to which we are accustomed on this side 
of the Atlantic. In this instance their value has 
been still further increased by annotations from the 
pen of Mr. Morgan Walcott, C.E. 

The chapter on bridge erection, contributed by 
Mr. J. 8S. Deans, of the Phoenix Bridge Company, 
is probably the most complete account of the 
methods used in this class of work yet published, 
and is illustrated with numerous engravings. A 
chapter on modern high buildings brings to a con- 
clusion a volume which will prove a valuable addi- 
tion to an engineer’s bookshelf. 
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MACHINE-MOULDED WHEELS.— 
No. VI. 
By JoserH Horner. 

THERE are no wheels made from a complete pat- 
tern which cannot also be made from a tooth-block 
by machine. Teeth of any types and dimensions 
can be moulded thus, and the interior portions of 
the wheels can always be formed by means of 
striking boards and cores. The cardinal elements, 
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therefore, in wheel moulding by machine are the 
tooth-blocks, striking boards, and core - boxes. 
There are other adjuncts and aids, but they may be 
considered in connection with special tasks. Before 
entering upon the details of given jobs, some con- 
sideration should be given to the general character 
of the cardinal or essential parts required. 


teeth, it follows that the tooth-block is of first im- 
portance in machine moulding. 
the tooth-block is used for the formation of any 
— of a mould except the teeth, the exception 





tooth-block. Even when wheels are shrouded or 
flanged, none of that appears on the tooth-block, 
so that the only cardinal essentials in a block are the 
depth or width of face, the correct sectional form, 
the accurate pitching and cutting of the teeth, cer- 
tain clearances, or facilities for its withdrawal in a 
manner that will not damage the mould. The 
accompanying figures illustrate blocks of the prin- 
cipal <a of gear, alternative methods of formation 
of which will be given in the proper places. Figs. 
34, 35, 36, and 37 are those for spurwheels, Fig. 38 
that for a rack, Figs. 39 and 40 for a bevel se 
Figs. 41 to 45 blocks for helical wheels, Figs. 46 
and 47 a block for a wormwheel, and Figs. 48 and 
49 one for a spur mortice wheel. 

In reference to material, soft straight-grained 
mahogany or baywood are most suitable. Pine is 
too soft for teeth, and hard crooked-grained ma- 
terial is difficult to work and does not stand well. 
The grain in the teeth must be arranged longitu- 
dinally in order to facilitate delivery. Then there 
are three ways of making any ordinary block. In 
Figs. 34 and 35 the block itself may be cut ‘‘plank- 
way” of the grain and the teeth be glued in per- 
pendicularly. Or, Fig. 36, the teeth may be let in 
with a dovetail and glued fast to keep the edges of 
the hollows or radii good. Or, Fig. 37, the grain 
in the block may be arranged similarly to that of 
the teeth, in which case the latter may either be 
glued on or cut out of the solid as shown. Each of 
these methods is practised, but Figs. 34 and 36 are 
preferable. Fig. 34 is probably best for large 
blocks, but Fig. 37 is adapted for those of small size. 
The advantage of Fig. 36 is that the teeth may be 
made of mahogany and the block of yellow pine. 
Again, blocks may have two teeth, as shown in 
Figs. 34 to 37, or three, as in the rack-block, Fig. 
38, or more in certain cases—a matter to which 
future reference will be made. 

The important dimensions of these blocks are the 
depth D, Fig. 35, exactly equal to the width of face 
of the wheels ; and the tooth space a, Fig. 34, as 
far as the edges b. Neither the edges c, ¢ nor the 
edges d, d are of the least account as far as the 
formation of the wheel is concerned, and they may 
be cut away, and are, in fact, often obliterated. It 
is only the space a, as far as the edges b, which 
imparts the shapes to the teeth, and any inaccuracy 
there, either in pitch or shape, or in want of 
symmetry, will be reproduced in every tooth in the 
mould. If this space is bare in width, all the teeth 
will come out over their nominal thickness ; if the 
space is full, they will come out thin. If the 
machine is in bad order, then, though the curves 
of the flanks and faces of every moulded tooth wili 
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be similar, the pitches and thicknesses will vary 
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round the wheel. No ‘‘taper,” ‘‘draught,” or 
‘‘strip” is given to the space a, if the blocks are cut 
properly. In the case of hand-cut blocks a mere 
shade of taper is usually given, and the narrower 
the space a, and the deeper the face D, Fig. 35, the 
greater need is there to ease the delivery by a very 
little taper. But if a block is cut truly, set truly on 


Since the most important part of a wheel is its | the carrier, and moulded with care, taper can almost 


always be dispensed with. Spur blocks are in most 


It is seldom that cases withdrawn vertically from the mould. 


Blocks for bevel wheels, Figs. 39 and 40, are cut 
to give the width of face of the wheel, and also 


eing—and that not of necessity in the case of rings | usually the sectional form of the outer portions of 


of teeth—in which it is often convenient to form | the rim corresponding with a and flat arm coincident 
the interior of the ring by means of the back of the with b. The remarks made as to arrangements of 
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grain in relation to spurwheels, apply to bevels also. 
I shall show how the forms of these blocks are ob- 
tained in the section devoted to bevel gears. Much 
care is necessary in this part of the work, and in the 
horizontal and vertical truth of the back c, d, which 
is bolted to the carrier. Even if timber is seasoned 
well, large blocks made truly in the first place, go 
out of truth in the stores, and if moulded from 





afterwards without due checking over, will cause an 


wheel, unjointed ; and Figs. 43 and 44, one fora 
helical bevel wheel. Obviously no helical spur 
teeth, Figs. 41 and 42, can be drawn from the 
sand vertically ; and of bevels, none but those of a 
sufficiently flat type. Hence, spur blocks when 


unjointed must be drawn backwards in a horizontal 
direction, and bevels when unjointed must be 
withdrawn vertically when the departure of the 
bevel from the horizontal plane is slight, or hori- | 








Fig. 1 
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wards withdraw the teeth by hand backwards at a 
suitable angle from the mould. The construction 
of blocks made for this method of moulding will be 
illustrated. This division is not necessary when a 
machine is provided with a carrier which can be 
set to withdraw a block at any convenient angle, 
yet it is often desirable then, in order to facilitate 
the work of ramming. 

Both wormwheels and angle, or twist, wheels 
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alteration in the bevel of the teeth of the moulded 
wheel. Blocks of this type are generally lifted 
vertically, as indicated by the arrow. They cannot 


be drawn horizontally. But in machines fitted with 
a suitable canting carrier, they are often lifted dia- 
gonally, or normally to the length of the teeth. 
There is, however, no advantage in this, because, 
owing to the bevel of the teeth, a vertical delivery 





is always practicable. 
Figs. 41 and 42 show a block for a helical spur- | 





















































zontally when the departure from ne _ver- 
tical plane is slight, provided the curvature is 
not so quick as to produce undercutting of 
the teeth. Some blocks are so made unjointed. 
But there are many blocks in which neither method 
can be adopted ; generally, therefore, the best way 
to adopt is to make the teeth themselves separate 
from the block, which is screwed to the carrier, and 
then, after ramming, to lift the carrier with the 
plain block or backing attached to it, and after- 









can be made by machine with equal facility with 
other gears. Wormwheel blocks unjointed, see 
Figs. 46 and 47, can in most cases be drawn back, as 
shown by the arrow, very well ; or alternatively, by 
making the teeth distinct from the main block, the 
latter can be first lifted up vertically and the teeth 
pulled out horizontally by hand. Angle or screw 
wheels can scarcely ever be moulded without joint- 
ing, because of the excessive twist of the teeth. The 
jointing of these will be illustrated in their proper 














si as le 




















Mes eee eee er 





sitet Bette seh a aaa 





. axles ah, “ 





ici 








im - 


See A ae Be vi 


e 
3 
7 


AprIL 2, 1897. ] 


ENGINEERING. 

















NEW JAPANESE IRONCLAD. 


UNDER CONSTRUCTION BY THE THAMES 


(For Description, see Page 436.) 


IRON WORKS AND SHIPBUILDING COMPANY, 


BLACKWALL. 
































place. The block for a spur mortice wheel is 
illustrated in Figs. 48 and 49. In this case more 
than two core prints can be used, four in this ex- 
ample, A, A, A, A. This is easily withdrawn 
vertically. So in the block for a bevel mortice 
several prints may always be used. 

There are few wheels, other than the smallest 
which are made without the necessary employ- 
ment of striking boards and core-boxes. Like 
the tooth-blocks, the forms of these are very varied. 
Striking boards for wheels fulfil a similar function 
to those used in loam work. They are forms or 
formers by which any symmetrical outline can be 
struck or strickled. When a sand bed is required 
as a basis of a wheel mould, then nine times out 
of ten that bed is strickled. Generally, too, though 
not invariably, the cope is strickled also. The shape 
of the edge of the strickling board A, Fig. 50, has 
to be cut to form a radial section of the shape 
required, and it is attached to a strickle-bar B turned 
round on a post ©, centred in the mould. The 
’ wable collar D, being pinched on C, fixes the height 
A. The striking edge is chamfered, Fig. 51, but 
the chamfering is done in the reverse way to that 
—— in the case of loam boards. In those the 
chamfered edgeis on the forward side of the board A ; 
= these it is on the leaving side B. When cutting 
7 ne edge of a striking board, the radius of the 
etritcing-bar has to be allowed for ; thus in Fig. 50 
t + ae a has to be deducted from the radius R 
r ag edge. When setting and bolting up a board 
it To do the B, great care is necessary in levelling 
nothing ‘whatares (77;case >» even though it has 
whe ws . 7 er to do with the striking of the 
Mirman et _be planed truly parallel with the 
aoe mpesorape horizontally with a spirit level L. 
poe: tency attended to, the striking edge will be 
bed will ‘i = _— by the dotted lines, and the 

ecome dished and out of truth, with the 





result that the cores will not be level. In bevel 
wheels further complications will occur. 

Spurwheels which are quite plain can be moulded 
upon a bed struck with a plain board, without any 
shouldering up as at D, Fig. 50, to give the depth 
of face. But it is usually better to shoulder the board 
as shown. Often, too, there is a centre boss to be 
struck, and unless of small diameter this is con- 
veniently done by the board. In bevel wheels 
much more has to be provided for in the boards. 
The radius R usually corresponds with the radius 
of the tooth points, and the sloping edge strikes 
a circular sloping wall of sand, which does not fall 
down, and between which and the tooth-block the 
teeth are rammed in the manner to be described in 
the next article. 

Core-boxes are made in such a way that the 
parts comprising them shall be readily removable 
from the core as it stands, and with the least pos- 
sible risk of fracture. Facility for subsequent 
alteration is also considered. Figs. 52 and 53 show 
the usual H-section of arm, adopted with machine- 
moulded wheels. Fig. 54 shows a core-box for H- 
arms, and Fig. 55 a core which has been rammed in 
it ; and from which the box sides, the sweep, and 
the upper set of arms have been removed, the lower 
being still in situ. These are drawn out sideways. 
The jointings of the parts are made in order to 
facilitate their removal with the least possible 
trouble and risk. There are, of course, alternative 
methods, and differences in detail practicable, but 
the plan illustrated is one which seems to me the 
best possible, after having adopted it generally. 

In Fig. 54 the sides A, A of the box inclose the 
curved sweep B, which forms the internal portion 
of the rim; the flat arms C, C; the vertical arms D, 
D ; the internal stiffening ribs E, E ; and the boss 
F. The internal faces of A, A represent the centre 
lines of the arms, and in this example form an angle 





of 60 deg., being fora six-armed wheel. The sweep 
B is screwed between A, A, and the other parts are 
simply dropped loosely into their proper positions. 
In the figure one of the flat half-arms C is removed 
in order to expose one of the vertical half-ribs D 
and half the boss F. The various sections adjacent 
will render the construction clear. 

The whole of these parts are lettered similarly in 
Fig. 55. Here the core G has been rammed on an 
iron grid, the eye a of which is left exposed for the 
purpose of lifting the core by, and adjusting its 
position in the mould. The frame A and the 
sweep B have been drawn away in opposite direc- 
tions, the upper half-arms C, C and the top sweep 
E have been taken away, and also the half-ribs D, 
D and the boss F. The arms C and the sweep E 
still remaining will be drawn out from the core 
without disturbing it. The angles on the core are 
keen when they leave the box. These are always 
rubbed off to form a radius before the cores are 
laid in the mould. 

Having now given a sufficient number of general 
and elementary examples relating to the subject 
under treatment, I will proceed to the consideration 
of details of the manufacture of spurwheels. 








SUBSTANCES LIABLE TO “SPON- 
TANEOUS” COMBUSTION. 

Tue great number of fatal and destructive fires 
that take place so frequently in -our midst, and 
many for which there cannot be any apparent cause 
assigned, is simply bewildering to any ordinary 
observer, but when it is considered what a number 
of substances under certain conditions are capable 
of undergoing ‘‘ spontaneous” decomposition with 
the production of the necessary amount of heat to 
effect their ignition, and withal the culpable ignor- 
ance and ‘carelessness often displayed ae to their 





ENGINEERING. 


[APRIL 2, 1897. 








proper storage, modes of conveyance, and disposal, 
we cannot wonder at the inability of the Fire 
Brigade authorities to elucidate the causes of so 
many of the fires which they generally so promptly 
extinguish. 

Out of the 3061 fires that occurred in London in 
1894, there were no less than 863 produced from 
‘*causes unknown.” Although the term ‘‘ spon- 
taneous combustion” is generally applied to cases 
of fires produced from natural causes ; as a matter 
of fact no substance can inflame of itself without a 
definite cause, so that the word ‘‘ spontaneous” is 
here a misnomer. 

During the hearing of a law case some years ago, 
which involved the question as to the liability of 
jute to spontaneous ignition, Sir F. A. Abel, 
acting as an expert, was asked by the presiding 
magistrate, ‘‘ Is there such a thing as spontaneous 
combustion,” and Sir Frederick replied, ‘‘Cer- 
tainly not; there is such a thing as combustion 
resulting from a gradual accumulation of heat con- 
sequent on chemical changes, and the access of air 
to a highly heated body. Jute is not free from 
liability to gradual heat if kept in bales in a damp 
condition, but I have failed to discover any special 
liability of jute to this kind of change.” 

It is not, however, always necessary that air 
should be present, or that there should be a 
gradual accumulation of heat, in order to bring 
about the ‘spontaneous ”’ inflammation of a body. 
Substances that have their own means of ignition 
often ignite or explode, out of contact with air, by 
mere molecular vibration, produced by such 
effects as thunder, &c. An interesting case of this 
kind of spontaneous ignition took place some time 
ago on the Manchester, Sheftield, and Lincolnshire 
Railway. A gentleman was carrying with him a 
coloured firework composition consisting of chlorate 
of potash and sulphur, and intended producing a 
‘* Bengal fire” on the occasion of the Duke of 
York’s wedding. The mixture was being carried 
in a bottle placed in a leather bag, on the middle 
seat of the compartment of a first-class carriage, 
when, just as the train was being pulled up, the 
contents of the bag exploded, and the three pas- 
sengers in the compartment, including the owner 
of the bag, were injured. 

The causes which produce spontaneous combus- 
tion, that is, the combustion of a body by natural 
or unintentional causes, may be divided into three 
classes : 

1. Heat resulting from the gradual oxidation of 
a substance, 

2. Decomposition produced by accidental vibra- 
tion or concussion. 

3. Ignition by lightning or electric sparks. 

The classes 2 and 3 may not be considered by 
many as being the causes productive of what is 
“orm? known as ‘spontaneous combustion,” 
ut would be said to be productive of ‘‘ fortuitous 
combustion.” Inthe writer’s mind the inflamma- 
tion of a body containing its own means of ignition, 
by the molecular vibration produced by such effects 
as thunder, or the heat generated by lightning or 
electric sparks accidentally produced, are quite as 
legitimate causes of ‘‘ spontaneous combustion ” as 
the accumulation of heat resulting from the 
gradual oxidation of a substance. In any case 
there is a predominating external cause, whether it 
be resulting from oxidation, friction, or electricity, 
and the word ‘* spontaneous ” cannot be here used 
in its literary sense. 

By far the most frequent source of fires from 
**spontaneous combustion ” are those which result 
from heat produced by the absorption of atmo- 
spheric oxygen. 

In his ‘* Dictionary on Chemistry” Dr. Watts says 
on this subject that, ‘‘ Whenever the chemical forces 
which determine either composition or decomposition 
are energetically exercised. the phenomena of com- 
bustion, which are incandescence with a change of 
properties, are exhibited. In all cases the heat and 
light depend on the same cause, and merely indicate 
the energy and rapidity of the reciprocal chemical 
attractions. No peculiar substance or phlogistic 
essence is necessary to the production of fire, but it 
is a general result of the actions of any bodies 
possessed of energetic chemical attractions, or dif- 
ferent electrical relations, and is produced in all 
cases in which an intense and violent motion may 
be conceived to be communicated to the particles of 
bodies. The spontaneous combustion of porous 


substances, such as charcoal powder or small coal, 
and especially masses of tow, cotton, or rags satu- 
rated with oil, takes place by the absorption or 





condensation of the air (oxygen) within their pores. 
Oxidation then commences immediately, and raises 
the temperature, which again accelerates the oxida- 
tion, and thus the process goes on with continually 
increasing rapidity, till at length the mass bursts 
into flame. The low conducting power of such a 
porous mass greatly facilitates the combustion by 
preventing the dissipation of the heat generated.” 

The part played by ‘‘spontaneous combustion ” 
in the origination of fires can be best understood 
by a description of the conditions necessary for con- 
flagrations by such phenomena with various sub- 
stances. 

oal.—This well-known and indispensable com- 
bustible mineral is of vegetable origin, and is the 
result of the decomposition of organic matter in 
the carboniferous period of the geological carboni- 
ferous age, and is found in numerous localities as 
seams of various thicknesses and depths in the 
crust of the earth. The principal constituents of 
coal are carbon, hydrogen, oxygen, nitrogen, 
sulphur—present principally as iron pyrites (disul- 
phide of iron)—and ash. The proportions of these 
constituents vary greatly, depending as to how 
complete or otherwise the natural carbonisation of 
the original vegetable matter had taken place. 
The more complete is the change, the more carbon 
will be found in the coal, and the less inflammable 
will it be, and vice versd. 

Coal may be divided into four classes, depending 
upon the amount of volatile matter (gas, tar, &c.) 
that is given off when heated out of contact with 
the air. They are: 

1. Cannel coal (parrot coal, horn coal), or highly 
bituminous coal yielding over 40 per cent. of 
volatile matter. 

2. Bituminous coal (gas coal, house coal), yield- 
ing from 30 to 40 per cent. volatile mstter. 

3. Semi-bituminous coal (steam coal), yielding 
from 15 to 20 per cent. volatile matter. 

4. Anthracite coal, yielding from 5 to 10 per 
cent. of volatile matter. 

The causes of the production of the heat neces- 
sary to initiate the ‘‘ spontaneous ” ignition of coal 
have given rise to much discussion. The heat 
evolved consequent upon the oxidation of the iron 
pyrites (disulphide of iron, brasses) present in 
more or less quantity in practically all coals is 
generally credited with being the primary cause of 
the ‘‘spontaneous” conflagrations in coal-heaps, 
ships’ cargoes, &c. In addition to the heat evolved 
during the oxidation of the pyrites, the gaseous 
products of the oxidation disintegrate the coal, 
making room for the admission of more air, and 
thus heat is developed in the coal until the point 
of ignition is attained. The presence of moisture 
enhances the oxidation of pyrites. 

Whether the presence of pyrites is absolutely 
necessary or not in order to produce sufficient heat 
conducive to the ‘‘spontaneous’”’ ignition of coal- 
heaps, there can be no doubt that in consideration 
of the fact of its proneness to oxidation, and that 
it is present in more or less quantity in all coals, 


. . | 
the majority of cases of ‘‘ spontaneous” combus- 


tion are attributable to it. Therefore a highly 
pyritic coal must be considered hazardous for storage 
and as a cargo. 

The Royal Commission of 1875 appointed to 
inquire into the question of spontaneous combus- 
tion in coal cargoes reported : 

‘* Having completed our inquiry into the various 
questions embraced by the terms of the reference to 
us, we beg to lay before your Majesty a summary 
of the conclusions at which we have arrived : 

‘*1. That certain descriptions of coal are intrin- 
sically dangerous for shipment on long voyages. 

‘*2. That the breakage of coal in its transport 
from the pit to the ship’s hold, the shipment of 
pyritic coal in a wet condition, and especially ven- 
tilation through the body of the coal, may make it 
unfit for conveyance on long voyages. 

‘*3. That spontaneous combustion in coal cargoes 
would be less frequent if regard were had by ship- 
owners and underwriters to the facts. 

‘*4. That when coal is being carried on long 
voyages the temperature in the various portions of 
the cargo should be tested periodically by the ther- 
mometer and registered in the log. 

**5. That with a view to guard against explosions, 


free and continuous egress to the open air indepen- | 


dent of the hatchways should be provided for the 
explosive gases by means of a system of surface 
ventilation which would be effective in all circum- 
stances of weather. 

‘*6. That in order to make known the description 





of coal liable to combustion, the inspectors of mines 
should be instructed to hold inquiry into all cases 
of spontaneous combustion occurring in cargoes of 
coal taken from their respective districts ; exporters 
being required always to record on their specifica- 
tions the denomination of the coals forming the 
cargo. 

‘7, That no additional legislation with reference 
to the conveyance of coal by sea is required unless 
for the purpose of giving effect to our proposals 
with regard to the inquiries by inspectors of mines 
and to the fuller specifications of coals entered 
outwards at Her Majesty’s Customs.” 

In his work on spontaneous combustion and 
explosion in coal cargoes, Mr. Rowan reviews the 
report of the Royal Commission of 1885, with the 
following conclusions : 

‘¢ That spontaneous combustion may arise from 
two causes— 

‘1, Sulphurous oxidation, or the oxidation of 
some of the sulphur compounds existing in the coal. 

‘*2. Carbonaceous oxidation, or the absorption 
and condensation of atmospheric oxygen by the 
carbon pores of coal. 

‘*Under certain conditions both of these actions 
arise, accompanied by the evolution of heat, and such 
elevation of temperature can be induced as to 
result in the ignition or combustion of the coal. . . 
I think it is demonstrated that, in the majority 
of cases, ignition has been inaugurated by the oxi- 
dation of the iron pyrites, commencing at some 
particular though capricious spot; that the heat 
so generated has gradually accumulated and 
accelerated the oxidation, and that sufficient 
heat has been transmitted to start (it may be) 
carbonaceous oxidation as well; that in the con- 
fined conditions of the coal holds where this has 
been taking place, the heat so produced has like- 
wise determined, in parts of the cargo, the destruc- 
tive distillation of the coal, thus evolving products 
of a highly inflammable and explosive nature ; and 
these actions have often finally culminated in the 
cargo suddenly bursting out into flames all over. 
This has frequently been preceded by explosions, 
and sometimes also followed by repeated explo- 
sions, even after all the hatches have been blown off.” 

From 1870 to 1880 inclusive 318 vessels laden 
with coal were reported missing, and the number of 
lives lost was 3630. 

From 1870 to 1880 inclusive there were 152 
cases of spontaneous combustion in British vessels, 
and in 68 of them the loss was total. 

Charcoal, Boneblack, Lampblack, Vegetable Black. 

These substances, which are so porous as to 
absorb and bring considerable quantities of oxygen 
from the air in intimate contact with them, often 
uniting and developing sufficient heat to cause 
spontaneous combustion, are essentially one and 
the same substance, 7.e., carbon. This element is 
a constituent of all vegetable and animal matters, 
from which it can be obtained commercially in 
various degrees of porosity and purity, and known 
under various names.. 

Charcoal.—This product is largely produced for 
the manufacture of gunpowder, by heating billets of 
wood out of contact with air until all bituminous 
matters are eliminated ; the resulting residue con- 
sists of a black, hard, and brittle mass of charcoal, 
which still retains the shape of the original wood, 
and which burns when kindled in, air with practi- 
cally no flame. Besides carbon, it contains a notable 
quantity of mineral matter, which is an essential 
constituent of all vegetable substances, together 
with smaller quantities of hydrogen and oxygen 
that are not perfectly eliminated during the 
heating. 

Charcoal is extremely porous, and has the pro- 
perty of absorbing considerable quantities of various 
gases and vapours, and its absorbent powers vary 
according to the kind of wood from which it was 
produced. The charcoal produced from cocoa-nut 
shells appears to be the most porous kind. 

The following Table shows the number of 
volumes of various gases absorbed at the ordinary 
temperature of one volume of charcoal made from 
boxwood : 

Ammonia _... ate 33 “as i - 


Hydrochloric acid 85 
Sulphurous acid ase 65 
Sulphuretted hydrogen 55 
Carbonic acid... ie 35 

o oxide eee 9.4 
Oxygen .. 9.2 
Nitrogen en oe 7.5 
Hydrogen... ae 1.75 


Charcoal in sticks is less dangerous than when in 
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powder. If charcoal be in a powder and stored in 
a heap in quantities above 50 1b., absorption of 
atmospheric oxygen takes place so rapidly as to 
often cause ‘‘spontaneous” ignition; external 
warmth, of course, enhances this risk. Charcoal, 
if desired to be kept in any quantity, should there- 
fore be stored in small lots in isolated and fireproof 
buildings. 

Boneblack (Animal Charcoal, Ivory Black).—This 
substance is prepared by heating bones, hoofs, 
skins, &c., out of contact with air; various gases, 
water, and tarry matters are eliminated, and the 
carbonaceous residue of boneblack in the form of 
small grains is left in the retort, together with 
the mineral matter (phosphates, &c.) originally 
present in the bones, &c. This substance is used 
for decolourising and clarifying organic liquids, 
such as syrups, &c, When slightly damp or oily, 
it is very liable to ignite spontaneously. 

Lampblack.—-This variety of carbon is produced 
from the incomplete combustion of bone oil, coal 
tar, &c., the smoke from which is received in suit- 
able chambers, where the lampblack deposits in a 
fine state of subdivision. Formerly it was obtained 
from the soot of badly trimmed oil lamps. It is 
used for making fine black paints. When moist, or 
contaminated with oil, it is very liable to become 
heated to the point of combustion by the oxidising 
agency of the air. Many serious fires have resulted 
from a want of knowledge as to the hazardous 
nature of this material. It should be stored in 
dry metallic vessels in small quantities out of 
contact with air. 

Vegetable Black.—Vegetable black is produced in 
a similar manner to lampblack, principally from 
oils. Frankfort black is produced from wine lees, 
and twigs, almond and peach stones, &c., by burn- 
ing and grinding to powder. It may be considered 
to have the same properties as lampblack. 

Soot, powdered coal, and coke are also similar 
bodies, and liable under certain conditions to 
become spontaneously inflammable. 

Oily Goods.—A frequent source of fires is the 
‘*spontaneous ” ignition of various materials more 
or less saturated with oils or fats. The following 
is a list of common materials of the class which, 
when containing oily matters and when under 
favourable conditions, will often ignite naturally : 
waste, tow, rags, sawdust, shavings, cotton and 
woollen cloth, roofing felt, and, in fact, all porous 
combustible bodies containing any oily or resinous 
substance having an attinity for oxygen. All vege- 
table and animal oils have more or less affinity for 
oxygen, while those produced from the distillation 
of petroleum and shale are practically unacted upon 
by the element. The oils which oxidise in the air 
most rapidly are the vegetable drying oils, such as 
linseed, hempseed, poppy oil, &. Now the 
gradual oxidation of oils is always accompanied 
with more or less heat, and if a large area of 
oil is exposed to the action of the air, as is the case 
when associated with the above-mentioned materials, 
oxidation proceeds so rapidly as to produce an 
accumulation of heat often sufticient in intensity to 
cause inflammation. The chances of the spon- 
taneous ignition of oily materials in heaps or bales 
are greatly enhanced when under the influence of 
artificial heat from the sun’s rays, steam or hot- 
water pipes, boilers, or flues. 

The following are results of some interesting ex- 
periments conducted by Coleman and Young, to 
ascertain the time and temperature necessary that 
combustible fibre saturated with various oils would 
become spontaneously inflammable. Waste was 
saturated with different oils and suspended in a 
chamber heated to the temperature of boiling water, 
and the time and temperature noted when the 
oleaginous material entered into combustion : 





\Entered intol At a Tem- 


Oil and Medium. | Combustion perature 
| after | of 
| deg. Fahr. 
Cotton waste saturated with whale oil ..| 3 hours 329 
a ra * olive oil a 851 
Olive oil and 20 percent. mineraloil ..| 8 ,, 351 
» 650 percent, and mineral 50 per } | no change 200 
cent. .. a - é ee f after 26 hrs.| = 
Wool waste and seal oil 3 hours | 381 
” ” whale oil .. os ee So 370 
” ” cottonseed oil a | 352 
” se olive oil re : = 351 
” a refined rape oil Cw | B51 
tered » crude ma 7 oe) eB leiae | 325 
Wool waste and cottonseed 80 _ no change 200 
mineral 20. ais ai after 26 hrs.| 5 
Jute waste with whale oil .. si , .| Shours | f 
” and 50 per cent. whale and) | no change | 200 
50 per cent. mineral ae a } | after 26 rs.| 








In a chamber with a temperature varying from 
130 deg. to 170 deg. Fahr. the following results 
were obtained : 


Hours. 
Boiled linseed oil on cotton wool ignited in 14 
Ww ” ” ” 4 
Lard oil Bs i 4 
‘olza ” ” ” 6 
Olive ” ” ” o 


Seal oil and mineral oil in equal parts on cotton 
would not ignite. 

In a chamber heated from 180 deg. Fahr. to 
200 deg. Fahr. the following results were obtained: 


Hours. 

Colza oil on wool ignited in... sé ads 6 
Olive oil on cotton ignited in... o se 2 

~ wool ignited in ... oe mn (i 
Seal oil on wool ignited in... Ss ie 3 
Whale oil on jute ignited in ... ea és 9 

me cotton ignited in aps ae 3 
Cottonseed oil on wool ignited in... ya 5h 


The following were not ignited by 24 hours’ ex- 
posure in the hot-air chamber: Olive oil and 
mineral oil, equal parts on cotton ; colza oil and 
20 per cent. mineral oil on wool ; seal and mineral 
oil, equal parts on wool; whale and mineral oil, 
equal parts on jute ; cottonseed oil and 20 per cent. 
mineral oil on wool. 

It will be seen from the above results that the 
rapidity of oxidation depends not only upon the kind 
of oil, but also upon the nature of the substance with 
which it is saturated, and that mineral oil (which 
has no affinity for oxygen) when present with fatty 
oils on waste, &c., either retards or prevents spon- 
taneous ignition altogether. Oily and dirty waste 
or rags of all kinds should not be allowed to ac- 
cumulate in heaps on an inflammable body, but 
should, if necessary to be stored, be kept in 
metallic vessels in corrugated iron or other sheds 
away from buildings liable to be affected by fire. 
If dirty and oily waste be not required for the re- 
covery of the oil, &c., it contains, it should be 
burnt, preferably under boilers. 

Hay.-—This is an inflammable material which is 
frequently found ablaze, brought about by heat 
produced resulting from the chemical action termed 
fermentation when the hay is stored away in the 
damp state. If hay or other cut grasses be pro- 
perly cured or dried prior to storage and kept dry, 
there can be no fear of ignition, unless from light- 
ning, a spark, or other external means. The heat 
generated in a heap of damp hay may be explained 
as follows : 

Organic matter in a damp state, when exposed to 
the air, decomposes, with the liberation of carbonic 
acid gas and other bodies. This decomposition, 
which is always accompanied by the development 
of heat, is termed fermentation, a process brought 
about by the development and sustenance of micro- 
scopical organisms upon the organic substance. Now 
if there is anything fatal to the growth of fermen- 
tive micro-organisms, it is the absence of water, 
without which the germs cannot absorb the nutri- 
ment necessary for their vital support. Hence it 
is that the farmer, when the weather is favourable, 
endeavours to get his hay raked up for stacking. 

Should the hay be stacked in a damp state, 
fermentation would eventually develop itself ; here 
heat is generated, and in the centre of the stack 
it has no vent for dissipation, and. consequently 
accumulates, until the temperature rises sufficiently 
high to cause a smouldering or charring combustion ; 
this action gradually increases until the dry hay and 
some of the products of its destructive distillation 
produced in the immediate neighbourhood of the 
incipiently burning nucleus are raised to the point 
of ignition, and the haystack is soon in flames. It is 
not only necessary to store hay in a dry state to 
prevent fermentation, but that it should be kept 
dry, since it is now generally agreed that dried or 
cured hay, on becoming again wet, can, under certain 
conditions, give out heat sufficient to cause spon- 
taneous ignition. 

These remarks apply also to a number of other 
vegetable and animal substances when stored or 
conveyed in bulk, such as bark, esparto and other 
grasses, barley and grain of all kinds, roasted and 
ground date-stones, coffee, barley, rice, beans, and 
acorns, guano, and rubbish heaps of all kinds con- 
taining vegetable and animal refuse. 

Wood.—There is some difference of opinion as to 
whether wood is liable to spontaneous ignition, but 
there can be no doubt that at high temperatures 
wood does rapidly oxidise and give out sufficient 
heat to get inflamed. The wood lagging which en- 
circles locomotive boilers has frequently been ob- 





served to have been burnt to a coke, and, in some 
instances, has actually taken fire on removing the 
outer casing. Here the temperature would not 
be over 300 deg. Fahr.; the heat, however, would 
not of itself be sufficient to ignite wood, but 
rapid oxidation at this temperature would soon 
bring about sufficient heat to cause ignition. 
The temperature at which wood takes fire is com- 
puted at 600 deg. to 800 deg. Fahr. Of course, the 
more oleaginous or resinous matter the woed con- 
tains, the more inflammable would it become. Wood 
in contact with high-pressure hot-water pipes often 
takes fire, and which can be accounted for as fol- 
lows: Assume that there is a pile of wood covering 
a high-pressure hot-water pipe; the first thing that 
happens is the wood in contact with the pipe begins 
to smoke (pine wood smokes at 250 deg. Fahr., and 
gives off inflammable gases—which, by-the-bye, if 
mixed with the requisite quantity of air in the spaces 
of the wood pile, and a spark or light applied 
would cause an explosion) ; as time goes on charring 
commences, which results in the production of a 
highly porous carbonised surface of more or less 
thickness ; this, in time, becomes saturated with 
the oleaginous products emanating from the interior 
of the wood. Here, then, we have wood covered with 
oily charcoal contained in a bath of hot air. This 
is one of the most favourable conditions to spon- 
taneous combustion known. The oil in the car- 
bonised surface rapidly absorbs oxygen from the 
air, thus producing the rise in temperature neces- 
sary for ignition. 

Highly Oxidised Compounds.—Many substances 
containing a very large quantity of oxygen, such as 
chlorate of potash, peroxide of sodium, nitrate of 
potash, and permanganate of potash, although not 
liable to ‘‘spontaneous ” combustion of themselves, 
yet when they are packed in organic materials, such 
as bags, wood, paper, &c., and subjected to friction, 
spontaneous combustion, accompanied by explosion, 
has frequently taken place. All substances which 
readily part with oxygen should be conveyed in. 
metallic or glass vessels. A curious case of spon- 
taneous combustion with chlorate of potash took 
place at Bournemouth some time ago. A man had 
placed a box of safety matches in a pocket contain- 
ing some potash lozenges, and shortly afterwards 
his pocket got on fire and severely burnt him. 
Here the friction of the chlorate of potash upon the 
striking surface of the matchbox, which contains 
amorphous phosphorus, liberated oxygen, and 
caused ignition. Leakage of nitric acid upon wood 
or sawdust has resulted in many fires. 

Spent Oxide.—This substance results from the 
purification of coal-gas from sulphuretted hydrogen 
with peroxide of iron; the natural variety called 
‘*bog oxide,” obtained from Ireland, being that 
mostly used in this country for the purpose. On 
examination of a sample of bog oxide iy Gio writer, 
it was found to consist of 15 per cent. organic matter, 
27 per cent. of peroxide of iron, and 50 per cent. of 
water. In the purification of the gas, the oxide 
is spread in layers of about 10 in. over perforated 
trays placed one above the other in the ‘* purifiers.” 
The sulphuretted hydrogen present in the coal- 
gas, on coming in contact with the oxide of iron, 
combines with it, forming persulphide of iron, and 
after it ceases to absorb any more of the gas, it is 
taken out and oxidised in the air ; by this means 
the sulphide of iron is reoxidised to peroxide and 
free sulphur liberated, and may be again used for 
gas purification, and the reoxidation repeated séveral 
times, until the accumulation of free sulphur retards 
further absorption of sulphuretted hydrogen. The 
free sulphur in ‘‘ spent oxide” ranges from 45 to 55 
per cent. Great care should be taken that the 
reoxidation takes place gradually, and in a fire- 
proof locality, because the heat given out during 
oxidation has often been sufficient to cause ‘‘ spon- 
taneous combustion.” 








THE CHICAGO DRAINAGE CANAL, 


(Continued from page 366.) 

Tue illustrations on pages 434, 435, and 436 refer 
to the methods employed by the contractors on Sec- 
tion A of the canal, for extracting and depositing 
the excavated material. This section was on the 
Willow Springs Division, and included but little 
rock cutting, although, as we have seen, the removal 
of the glacial drift was often almost equivalent to 
rock. The total quantity of glacial drift on this 
section was 2,576,000 cubic yards in the main 
channel, and 276,000 yards in the river diversion ; 
the price per yard was 30% cents. The amount of 
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rock to be removed was only 4188 yards, which was 
taken at 80 cents a yard. The river diversion 
formed an important part of the work in this, and 
the adjacent sections, for, as will be seen by re- 
ference to the general plan we have published 
(see page 4 ante), the course of the drainage canal, 
and the old bed of the Desplaines interfered 
frequently with each other. There was, there- 
fore, considerable wet excavation at this place, and 
when the soil was dry, it was nevertheless on the 
site of the broad and frequently changing water- 
course. By reference to Fig. 103, there will be 
seen a condition common on this section, where the 
surface ground overlies a stratum of soft mud 
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and débris, covering the glacial drift beneath ; the 
thickness of this soft stratum varies from 15 ft. to 
30 ft. After the surface ground had been removed, 
the mud was handled by means of suction dredgers, 
which will be referred to hereafter, and in this way 
the hard drift below was uncovered ready for ex- 
cavation. This part of the work was undertaken 
as a sub-contract by Messrs. Shailer and Schniglau, 
of Chicago. As a large amount of the material was 
very soft, special preparation of the spoil bank 
which was on the north bank of the canal, between 
it and the river diversion, was necessary. This 
preparation consisted in constructing a revet- 
ment on each side of the space for receiving the 
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spoil. The structure along which the spoil wagons 
were hauled had, of course, to be quite indepen- 
dent of the spoil bank, and a foundation had to be 
constructed on each side, sufliciently solid to sup- 
port the conveyor structure, and the tracks on 
which it was traversed. The illustrations are general 
views and details of the travelling conveyor. It 
consisted of two main timber and iron trusses 
18 in. deep and divided into 17 panels 15 ft. 6 in. 
wide ; as will be seen from the section, Fig. 105, 
and the enlarged plan, Fig. 117, the conveyor for 
a large part of its length was widened so as to 
allow for a second dumping track. As will be 
seen from Figs. 103 and 106, the lower part of 
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THE CHICAGO DRAINAGE CANAL; THE SHAILER-SCHNIGLAU CONVEYOR. 
(For cities see Page 433.) 
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the conveyor consisted of a triangular trussed 
trestle, the bottom of which coincided with the 
slope of the bank. The bottom beams of this 
trestle carried the roller frames, on which the con- 
veyor was traversed as the work advanced. The 
outer supports of the conveyor are illustrated 
in detail ; they also carried similar roller frames. 
Two such conveyors travelling in opposite direc- 
tions were used on this contract, and the lines 
of rail that formed extensions of the tracks on the 
conveyors stretched across the bed of the canal. 
The excavation in the dry bed of the canal was per- 
formed by steam shovels built by the Vulcan Iron 
Works of Chicago; these removed the material, 
consisting chiefly of hard clay, and loaded them into 
the spoil wagons. The capacity of these shovels 
was about 600 cubic yards per day. These wagons 
are illustrated on the present page. Their capacity 
was about 3 yards; as will be seen, they were 
mounted on an inclined frame for convenience of 
hauling up the inclines. They were about 8 ft. 
long and 6 ft. 6 in. wide at the top, with a 
bottom sloping from the upper edge on one side, 
to the lower edge on the other ; the dumping door 
was hung from the top frame, and extended along 
the whole length of the wagon ; the door was locked 
and released by a simple arrangement of levers. The 
position of the electric light and hoisting plant is 
indicated on Figs. 103 and 104. The engine used 
for raising the wagons was (we quote from the Engi- 
neering News) ‘a double 60-in. drum Webster, 
Camp, and Lane’s hoisting engine with 13 in. by 
15 in. cylinders, and it gets steam from a 100 
horse-power boiler. Two 1-in. hoisting cables are 
used.”’ One of them passes from a drum at the 
front of the conveyor over a sheave near by, and 
then to sheaves at the end of the conveyor, 
and over curve pulleys to the end of the track. 
The other cable passes over a corresponding drum 
and a similar set of sheaves. ‘‘A loop at the 
end of the cable is hooked on to the pin in the 
drawbar of the car, which is hauled up the con- 
veyor by the engine and is taken back by gravity. 
The whole conveyor is moved along the canal by a 
windlass.” The capacity of this plant appears to 
have varied from 600 to 1000 cubic yards per day 
of 10 hours; the rate of progress was somewhat 
checked by the fact that the foundations on which 
the conveyor travelled had to be made as the work 
advanced. 
(To be continued.) 


SNOUT BORING MACHINE. 
On page 427 we illustrate a boring machine of a 
hew type known as ‘‘snout borers,” which has 
been introduced by Messrs. J. Buckton and Co., 


NS eas nie 
Limited, of Leeds. In place of the usual boring 
bar a cutter head is. used fixed on a revolving 
spindle short-held by a bearing in the projecting end 
of the snout. The snout is firmly supported by the 
massive casting which forms part of the headstock of 
the machine. The work is mounted on the table, 
and fed up to the cutting tool by means of the lead- 
ing screw shown in the bed of the machine. The 
cutter spindle is rotated by worm and wormwheel, as 
shown, which gives a steady and constant motion. The 
advantages of this method of boring are obvious. With 
a long boring bar there is a chance of it springing a 
little when taking a heavy cut, and this will be more 
apparent when the centre of length of the cylinder is 
being bored, and the cutter is thus at the greatest dis- 
tance from its supports. The result is that the bore 
of the cylinder may be somewhat less in the centre 
than at the ends. If there were any spring with this 
machine it would be equal throughout for any constant 
depth of cut in a given material. As a matter of fact, 
however, the projection of the casting gives so firm a 
support that the bore is found to be true with the first 
operation with the heaviest cuts. 

Another advantage in this type of machine is the 
facility with which the work can be placed upon and 
removed from the table without having to unship the 
boring bar when the work is being changed ; the 
cutter spindle remains undisturbed in its bearings, and 
the greased surfaces are not exposed to dirt or any 
other damage. 

The third advantage of the type is the advantage 


solid end. The cutters can be so arranged in the 
cutter head as to bore close down to the solid cover of 
a cylinder, and a short-held bar can be inserted into 
the cutter spindle for boring a gland hole if required, 
which gland hole is sure to be perfectly concentric 
with the bore of the cylinder. The spindle end is 
arranged so that boring heads may be readily changed 
or replaced by arbour rests for facing the cylinder 
flanges. 

Messrs. Buckton have made machines of this type 
small enough to bore pump barrels and liners 4 in. in 
diameter and about 12 in. long, and large enough to 
bore marine engine cylinders 6 ft. in diameter and 6 ft. 
long. They have been found very advantageous in 
positions where great accuracy is required, such as in 
boring engine cylinders for torpedo craft, &c. 


NEW BATTLESHIP FOR THE JAPANESE 
NAVY. 

In our issue of March 12 (see page 341 ante) we gave 
some account of the new battleship which the Thames 
Iron Works have just contracted to build for the 
Imperial Navy of Japan. On page 431 we now 
publish, in Figs. 1 and 2, a profile view and a deck 
plan which give a good general idea of the design of 
the vessel. We have so recently described this ship 
that we need now only repeat the leading particulars. 





that it gives in boring a cylinder which is cast with a | 

















20 Wheel; Gi Axle 
BO ten BF 


36° 


The new vessel—she is yet without a name-—is at 
present the heaviest battleship built or building. She 
is to be 400 ft. long between perpendiculars and 
75 ft. 6 in. wide; that is, 10 ft. longer and 6 in. 
wider than the largest battleships we have—those 
of the Majestic class. The mean draught, how- 
ever, is to be 3 in. less—namely, 27 ft. 3 in. 
The total displacement at legend draught is to be 
14,850 tons, whilst that of the Majestic class is 14,900. 
The latter ships, however, carry 900 tons of coal, 
whilst the Japanese ship will carry only 700 tons. It 
will be seen, therefore, that the new ship will have 
150 tons more displacement in sea-going trim than our 
own big battleships, supposing coal be excluded. 

The new ship will be 438 ft. long over all. Her breadth 
will be 75 ft. 6in., and her draught of water 27 ft. 3 in. 
As will be seen by our illustrations, there will be a con- 
tinuous belt of armour from stem to stern, the design 
following French, rather than British influence in this 
respect, and differing from the preceding battleships, 
the Fuji and Yashima, built for the Japanese Govern- 
ment in this country. Over the central part of the 
ship this belt will be 9in. thick and 8 ft. 2in. deep, 
but it decreases at the ends of the vessel from 7 in. 
in thickness to4 in. Above this lower belt amidships, 
that is, between the barbettes, is another belt of 6-in. 
armour, which extends as high as the main deck. The 
length of this belt is 250 ft. At the ends of the space 
there are curved transverse bulkheads of 14-in. armour. 
These bulkheads extend from the protective to the main 
deck. In this way a complete citadel 250 ft. long is 
formed. Thebarbettes, as will beseen, arearranged some- 
| what differently to the plan generally adopted, they 
| being contained within the curved bulkheads. They are 
| protected by 14-in, armour with 4-in. teak backing, 
and rise to a height of 4 ft. above the upper deck. 
| Between the main and upper decks, screen iaends 
| are also worked, and extend from the barbettes to the 
ship’s side. There is a continous armoured deck ex- 
tending from stem to stern. It is 3in. thick in the 
flat part and 5 in. thick on the slopes, but tapers to- 
wards the ends. It rises from the lower edge of the 
armoured belt to a height of 3 ft. above the water line. 
The construction is on the usual double-bottom system, 
the double bottom connecting with water-tight flats at 
the ends of the vessel, thus carrying the double bottom 
practically to the ends of the ship. 

The main armament consists of four 12-in. 40-calibre 
guns, two being in each barbette. There are eight 
6-in. quick-firing guns on the main deck and six more 
on the upper deck. These are all above the side armour, 
and are therefore placed in separate casemates having 
6-in. armour, These casemates can be made into water- 
tight chambers. There are also twenty 12-pounder 
quick-firing guns on the upper deck and eight 47-milli- 
metre quick-firing guns on the upper and main decks 
and in the military tops. There are also four 47-milli- 
meter quick-firing guns on the bridges and upper 
works. There are five 18-in. torpedo Rakengee, one, 
which is protected by armour, being in the stern. 

As previously stated, the vessel has been designed 
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by Mr. G. C. Mackrow, who, by the bye, has been for 
54 years—not 53 as previously stated—with the 
Thames Iron Works, and is to be completed in 27 
(not 23) months. The features of the design have been 
settled by the Japanese naval authorities, represented 
in this country by a Naval Commission presided over 
by Captain Yendo, Japanese Naval Attaché in London; 
Captain Miyabara, and Captain Tukayama, all of the 
Japanese Imperial Navy. 








THE NEW ROCK ISLAND BRIDGE. 

On our two-page plate, and also on this page and 
page 442, we commence the publication of engravings 
of the new Rock Island Bridge, which stretches across 
the Mississippi from the Arsenal Island, situated near 
the Illinois shore, to Davenport, on the Iowa shore of 
the river. In future issues we shall give further engrav- 
ings, with a detailed description of the work, restrict- 
ing ourselves for the present to the broad features con- 
nected with the erection ‘of the bridge. 

The present bridge takes the place of a previous one 
built on the same site by the United States Govern- 
ment in 1872. The latter replaced a bridge built in 
1856, the first built across the Mississippi, in the teeth 
of strong opposition from the ‘‘river interest.” The 
total length of the bridge, as it stood in 1894, 
was about 1850 ft., divided into seven fixed spans 
of lengths varying from 987ft. to 258ft.,“and one 

















draw span of 365 ft. 7 in. It was built as a single- 
track railway bridge, and a highway bridge, the high- 
way floor being below the railway deck. In 1894 
Congress authorised the reconstruction of the bridge, 
and its conversion into a double-track railway and a 
highway bridge. The work was put into the hands 
of the Ordnance Department under the immediate 
responsibility of Colonel A. R. Buttington, Com- 
mander of the Arsenal, Mr. Ralph Modjeski, of 
Monadnock-building, Chicago, being the chief engi- 
neer, and the Phenix Bridge Company, Philadelphia, 
the contractors. The old piers were used, and were 
lengthened by building up a part of the inclined cut- 
water to the full level of the pier, so as to present a 
perpendicular face to the stream. The original foun- 
dations were on rock, and did not need strengthening. 
The railway floor was raised 2 ft. to allow for an in- 
creased depth of floor beams, and to give an increase 
of 6 in. of headroom for the wagon floor below. 

The conditions to be met during erection were as 
follow: 1. Falsework might be used in the erection 
of the draw-span, but only during the winter months 
(from about November 15 to the end of March), when 
the navigation is closed. During the remainder of the 
year provision had to be made to accommodate the 
navigation, 2. The railway traffic had to be main- 
tained, but not the road traffic. 3. The railway line 
had to be raised 2 ft. without interruption of traffic. 
4. No piles could be driven on account of the rock 
bottom, the rock being 10 ft. to 15 ft. below average 
water level, 

The interest centred in the erection of the draw 
span, and its history can be divided into seven periods: 

1. Erecting falsework and removing old draw span. 

2. Erecting new turntable and portion of west arm 
of draw span. 

3. The ice carrying away a portion of the new work. 

4. Re-establishing the railway traffic. 

5. The temporary lift span. 
~ 6. Erecting the new draw span on the draw protec- 

on, 


7. Removing the lift span and falsework, and 
swinging the new draw-span into position. 
As soon as the navigation closed in November, 


map on this page) or navigable channel of the 
draw-span was placed in position. The falsework in 
the east arm of the draw, which is never used for 
navigation, as well as the falsework for the 98-ft. 
approach, had been previously erected. The false- 
work under both arms of the draw consisted of two 
storeys of bents. The lower bents were made with eight 
legs, and were about 35 ft. wide on the top, and 45 ft. 
wide at the base. They were spaced so as to bring one 
bent under each panel point of the old trusses, or about 
16 ft. apart. As soon as the lower bents were in posi- 
tion, the old draw-span trusses were blocked up, and 
the lower floor demolished to admit the placing of the 
upper or ‘‘pony” bents. These were about 16 ft. 
high, and served to support the old railway floor 
system, together with the single track. They were 
only 8 ft. wide on the top, and were built of four legs 
and a 12-ft. cap. <A big traveller, wide enough to 
straddle the new bridge, was erected and placed over 
the pivot pier. On December 23 leave was given to 
proceed to remove the old span. The old railway floor 
was blocked up on the falsework, and the old floor beams 
were cut loosefrom the vertical posts. Theremoval of the 
trusses was then begun, commencing with the centre 
panel and the turntable and going westward, and then 
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1895, the falsework in the west (Rock Island, see | ice 










but the two posts on the west finally broke in two. 
The falsework east of the pivot pier remained, how- 
ever, in place, in spite of a considerable pressure of 


The railway traftic was thus interrupted. By work- 
ing night and day the falsework was replaced and the 
line completed in five days. Divers then commenced 
to clear the channel of the wreckage, there being still 
about four weeks before the navigation opened. As it 
was impossible to get the draw completed in this 
period, it was decided to erect a temporary lift span. 
The railway company happened to have a “ combina- 
tion span,” 147 ft. 5 in. long, and this was lent to the 
contractors. It was stiffened, and towers were built 
at each end of the channel span. These were in 
two storeys, the lower carrying the weight, and the 
upper forming guides. The east tower rested on 
the river bottom near the pivot pier; the west 
rested on pier No. V. The lower part consisted 
of three very strong bents braced together. The 
top part consisted of four 12 in. by 12 in. vertical 
posts, two on each side, which formed the guides 
proper. These were capped with 12 in. by 12 in. 
timbers transversely, =a 12 in. by 16 in. short 
timbers over each pair of guides longitudinally. These 
longitudinal caps were to carry the lifting weight of 
the span. The vertical guide posts were braced by 
inclined struts. Two 8 in. by 16 in. timbers were 


‘placed transversely under the cast-iron shoes of the 
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taking the east pier. On January 11 the removal of 
the draw-span was complete, and immediately after- 
wards the 98-ft. approach span was taken down. The 
masonry of the central pier was meantime partly taken 
down and replaced to meet the altered design, the 
work being finished on January 21. 

While this work had been carried on the railwa 
traftic had been maintained over the falsework, whieh 
was surrounded by ice. If the river thawed, the ice 
was certain to carry away this work and break the con- 
tinuity of the line; hence the greatest possible de- 
spatch was necessary. To raise the line the 2 ft. 
mentioned above, the fixed span of 258 ft. adjoining 
the draw was raised 2 ft. at the end next the draw, 
and at the same time the track on the falsework 
trestle was correspondingly raised. The span was 
supported on double bents when raised, and the pier 
was built up to its altered form and height. At the 
same time the approach span was completed, and on 
February 20 the first centre post of the new draw was 
placed in position. 

The weather was very cold during a oo part of 
February, and on the 21st it was decided to commence 
the west, or channel, arm of the draw-span. On the 
23rd the temperature rose to 40 deg. Fahr., and 
matters looked serious; on the 24th the river rose 
6 in. Two full panels had then been erected, and 
work was pushed on with desperate rapidity. On the 
25th the river was still rising, and a mile up river the ice 
was broken. At 1] a.m. the calamity seemed unavoid- 
able; 12hoursmore would save the trusses, and 24 hours 
would give time to connect the track to them. Three 
double panels were coupled up, only one remaining to 
complete the arm. At 12.40 p.m. the signal was given 
that the ice was moving, and the men were hurried off 
the work. Scarcely had the last man left when the false- 
work was crushed in, the traveller crumbled to pieces 
like a box of matches, and the steel followed, falling 
on the upstream side on the top of the ice, which then 
carried it down with the current: The tower formed 
of the four centre posts remained standing for a time, 








lift span, with ends projecting outside of the trusses. 
These timbers carried the lifting load of the span, and 
their ends slid between each pair of vertical guide 
timbers. The suspension was accomplished by iron 
loops taking hold of the 8 in. by 16 in. timbers. 
Similar loops were attached to the longitudinal cap on 
the top of the guide timbers. Two triple steel blocks 
with 15-in. sheaves were attached to the two bottom 
loops, and one quadruple and one triple block to the 
top. Steel cable of § in. diameter was wound 
around the sheaves, making 13 strands at each corner 
of the span. As the weight was about 100 tous, the 
strain on each strand, omitting friction, was about 
4000 lb. A winding engine was placed on Pier V., and 
another on the timber tower near the pivot pier. 

The span was lifted 20 ft. 1 in., which gave 65 ft. 
clear above low water and 44 ft. 11 in. over the highest 
water known. This proved sufficient. Four weeks 
after the accident the first train passed over. The 
falsework was cleared out, and on March 26, one 
month and one day after the accident, all was ready 
for the boats to pass. The next day the first boat 
came. It took about three minutes to raise the span, 
and about as much to lower it. The engineer at the 
east end gave the signals to the engineer at the west 
end ; he fad an indicator to show if both ends of the 
span were moving uniformly. The lift span was 
operated several times a day from March 27 until 
Siny 24, when the new draw was ready to swing into 
its place. 

The new draw was erected up and down stream on 
the ‘‘draw protection.” The turntable was not 
seriously damaged, and was — repaired, The table 
was turned 90 deg. and the rails laid across it to carry 
the trains running on the lifting span. The draw was 
connected on April 12 and riveted up, ready to swing 
into place about May 21. It was necessary to lay a track 
on the draw span, so that when swung into place the 
track would be already laid; also to prepare every- 
thing as far as possible for the day when the first 
swinging would take place, and have all done as far as 
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possible, because once the draw swung, it would have 
to be operated several times a day, rendering most of 
he work more difficult and some of it impossible. 

May 25 was the date appointed for swinging the 
new draw. The work to be done was: (1) removing 
the lift span; (2) removing the old floor and false- 
work in the east arm of the draw; and (3) changing 
the track in the centre panel of the draw by turning 
it round 90 deg. All this had to be done in 10 
hours, the maximum time allowed by the railway 
company. Monday was the day selected for the 
work. On Sunday, at 2.40 p.m., the last boat 
passed, and work on preparation for lowering 
the lift span commenced. The upper portion of the 
two towers and the lifting gear was removed. Chains 
and slings for lowering the span were placed in posi- 
tion; the east end of the span was suspended from 
the tower of the new draw, and the west end from 
the top of the end posts of the adjoining fixed span. 
On the other side of the pivot pier the old floor 
system was cut apart sufficiently to facilitate remov- 
ing it panel by panel. All this was finished on 
Sunday afternoon. On 7.35 a.m. on Monday the last 
train crossed the bridge. The track and the wooden 
stringers of the lift span were then removed, the 
work occupying until noon. At the same time an- 
other gang put in the counters of the middle panel of 
the draw, while the third brought a special derrick 
car on to the trestle, and commenced taking it out one 
panel at a time. 

The lift span was raised off the supporting towers 
by temporary chains and blocks, and at 1.30 p.m. the 
west tower was pulled over into the river an floated 
off ; 23 minutes later the east tower splashed into the 
water. Three barges were then towed into place to 
carry away the lift span, which was lowered on to 
them and floated off. The navigation was then 
open, and the first boat passed at 3 p.m., the river 
having been closed 24 hours 20 minutes. East of the 
pivot pier the derrick car was taking away the iron 
floor, and lowering the pony bents to be attached to 
the corresponding main bents, clear of the swinging 
draw span. Before the last bent was lowered ropes 
were attached to the end of the draw, and connected 
with a hoisting engine placed on shore for temporary 
use. The draw was swung into its place at 5 p.m., 
and placed on temporary blocking, and at 6.10 p.in. 
all was ready for the trains, the actual time of inter- 
ruption being 10 hours 35 minutes. 

We have taken the above particulars from a paper 
on the “‘ Erection of the Draw Span of the New Rock 
Island Bridge,” read by Mr. Ralph Modjeski before the 
Western Society of Engineers. They exemplify in a 
remarkable manner the great energy and practical 
ability of American engineers. When the accident 
occurred an important railway route was severed, and 
it was imperative that the gap should be filled at 
the earliest moment. This was done in five days 
by means of a trestle. A month, however, only 
remained before the navigation season would com- 
mence, and by that time the trestle must be removed, 
and some form of shifting bridge erected in place of it. 
A ‘combination span,” nearly 150 ft. long, was 
borrowed. This consisted of two trusses, connected 
by wind bracing at the top members, and by cross- 
beams at the bottom members, so that the whole formed 
one stiff structure through which the trains could run, 
and which could be raised and lowered. Two wooden 
towers were built as piers, and in a very short space 
of time the heavy mass of 100 tons was in a position to 
be raised and lowered many times a day. The whole 
affair reflected the greatest credit on those responsible 
for it. 

Referring to our illustrations, the view on page 442 
shows the completed bridge in perspective ; Fig. 1, on 
the preceding page, is a map of the locality ; Figs. 2 to 
4 show the piers ; Figs. 5 to 8 on the two-page plate 
illustrate the bridge ; and Figs. 9 to 11 show details of 
the draw span. 


(To be continued.) 


BEVEL AND WORM GEAR. 
On the Machine Cutting of Accurate Bevel and Worm 
Gears.* 
By J. H. Grison. 
(Concluded from page 404.) 

2. WorRMWHEELS are so-called trom having teeth speci- 
ally adapted to gear with an endless screw or worm. The 
worm 1s a comparatively simple mechanical contrivance, 
consisting as it does of a few threads of somewhat V- 
shaped section, which can be turned in an ordinary screw- 
cutting lathe, and which can be drawn by any elementary 
machine construction student. Not so the wheel, how- 
ever. The problem of drawing a correct wormwheel is 
extremely complicated, and there are few draughtsmen 
who could do so off-hand without getting tied in a knot. 
This accounts for much of the ignorance that prevails as 
to the right contour of wormwheel teeth, and explains the 
ease with which so many atrocities are palmed off as 
machine-cut wormwheels. 


* Paper read before the North-Kast Coast Institution of 
Engineers and Shipbuilders. 


It is news to many people to be told that the end tips | same angle as the outside diameter of the worm-thread 
of wormwheel teeth are thinner than at the middle, | which is to gear with the wheel; then the wheel is placed 
especially in coarse pitches, and that the angle of tooth at | on the loose turntable, and the revolving hob gradually 
the tip is greater than at the root. The writer has known | brought into gear with it. The hob begins by cutting 
quadruple threaded wormwheels ordered with parallel | away the points of the teeth at their ends, and is fed in 
teeth, and with the inevitable result—days and weeks of | until it occupies the same relative position to the wheel, 
chipping to get the twist and thin the ends, so as to gear | as will the worm itself eventually. The hob, engaging 
with the worm. with the spaces already gapped out, revolves the wheel. 

Some engineers are more wary; perhaps bitter expe- | This makes a fairly perfect wormwheel ; it would be quite 
rience has taught them. They turn a worm first and —— had the hob an infinite number of teeth, were it 
then pare the pattern until it gears. But the expense of | long enough axially, and could it be arranged that all the 
patterns and moulding is great, and the wheel, when | teeth were dead on the helix. ‘ 
tinished, requires much dressing ; also the loss by friction | The first condition it is impossible to fulfil because of 
in imperfect worm gears is so excessive that their use is | practical considerations of clearance, &c. ; the second con- 
often abandoned in favour of a train of spurs and bevels. | dition would double or triple the number of teeth, each 
It may be that this last fact accounts for the fearful and | one of which has to be carefully backed off on top and 
wonderful collection of cogwheels in the tiller rooms of | sides ; and the third condition is difficult of attainment, 
our first-class battleships. They are, perhaps, to be pre- | because, however carefully the hob is grooved and backed 
ferred to some of the machine-cut wormwheels that it has | off and “‘ got up” generally, you don’t know where you 
been the writer’s sad lot to behold. As a sample, look for | are, so to speak, after tempering. It has been well said 
a moment at the wormwheel teeth, illustrated by Figs. 16 | that a good ‘‘hob” is worth its weight in gold ; it cer- 








and 17. This picture is no nightmare ; the wheels are | 
actually fitted in the capstan gears of some of Her 
Majesty’s new battleships not yet in commission. The 
teeth had unmistakably oon cut by a rotary cutter, and 
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tainly costs that to purchase from some of the swell 
machine-tool firms. But there are other objections to 
the use of the hob in these enlightened days. In the first 
place it is utterly unscientific ; it is as barbarous a proceed- 








naturally the teeth were parallel, as shown at A; and | 
naturally even a worm would not look at the wheel in that 
condition, and so the teeth had to be ‘‘humoured.” In} 
the first place the thick ends were very much in the way, 
so to save thinning them separately they were cut away 
bodily, as shown by dotted lines at B, then by chipping 
and filing each tooth at C, it was found just possible to jam 
the worm into gear, when no doubt running them together | 
and grinding he worm well in would completethe ‘‘ job.” 

Machine-cut wheels forsooth! Who would like to say | 
when and where the worm gears with the wheel just | 
described? Better say they fit where they touch, and pass | 
on to consider ‘‘ hobbed ” wormwheels. 

Before describing the process of ‘‘hobbing,” it will be | 
as well to revert to our analogy,iand imagine a wormwheel | 
blank made of butter. The spaces are already roughed | 
out ; the finished worm is brought into full gear, and | 
worm and wheel rotated together at their appropriate 
relative angular velocities. The result would clearly be a | 
perfect wormwheel, for the worm-threads would mould 
the teeth to the theoretically correct shape. The prac- 
tice of ‘‘Shobbing” wormwheels is on these same 
lines. The only difference is that the wormwheel blank, | 
consisting, as it usually does, of a material somewhat | 
harder and tougher than butter, the worm has to be 
provided with cutting edges properly cleared and tem- 
pered (Figs. 20 and 21); and that the blank is seldom, 
if ever, rotated by independent means. The hob has 
to both cut and rotate the wheel, which is usually 
mounted on a loose turntable for the purpose. The 
preliminary process before hobbing a wheel is the 
same as in the case of the capstan wheels just quoted. 
The good old rotary cutter gaps out the spaces to the 








ing as the cutting of a screw thread on a round bar with 
stocks and dies, and for exactly the same reason, viz., 
the difference of angle between the tips and_ roots. 
Again, hobs can only be used for cutting wheels having 
worms exactly similar; and so it often happens that, 
after a turning or reversing gear, a capstan or crane has 
been carefully calculated and designed—perhaps half 
made—it is suddenly found there is no hob in stock that 
will cut the prea Ae wheel required ; and then heaven 
and earth are raised to make a stock hob ‘‘ work in” and 
save the expense and time of making a new one. Perhaps 
the hob that is thus ‘‘ worked in ” is bigger in diameter or 
of coarser pitch than that required, and so your elaborate 
calculation goes for nought, and the efficiency of the 
whole arrangement is impaired. 

Evidently, therefore, a simple machine that will cut per- 
fect wormwheels out of the solid at one operation with 
an ordinary “fly ” cutter; that uires pc an outfit of 
standard screws and nuts of equal pitch to the worms 
usually fitted ; and can, moreover, put to other uses 
when not engaged in wheel cutting, should commend 
itself to all engaged in high-class heavy engineering work. 

Such a machine the writer will now p to describe, 
referring to Figs. 22 to 25, A standard wormwheel (1), 
man by a driving worm (2) on the driving shaft (3), 
is adapted to rotate a faceplate (4), to which the wheel 
to be cut (5) issecured. A rotatable tool-box (6), carried in 
bearings (7) secured toa carriage (8), is capable of adjust- 
ment to suit the size of wheel to be cut, by moving the 
slide (9) which can be clamped down by the side strips. 
The carriage can also slide freely in the direction of the 
axis of the cutter shaft. The driving shaft and cutter 


‘shaft are geared together by the change wheels (11), 
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which give the required velocity ratio between the turn- 
table and cutter to suit the number of teeth in the wheel 
to be cut. The last change wheel (12) is not attached 
directly to the cutter shaft, but to a nut (13), which forms 
a journal and thrust bearing (14) for the standard screw 
shaft (15). This nut has a wheel (16) securely keyed to 
it having 40 teeth, which drives another wheel (17) of 
equal diameter but having 42 teeth, by means of the 
pinions (18), which engage both differential wheels at 
opposite sides. The wheel (17) rides on the standard 
screw shaft (15), but cannot rotate on it because of the 
feathers (19) which slide in the feather ways (20). 
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helix (29) by the standard screw being threaded into the 
nut. The operations then continue automatically until the 
cutter has worked itself right across the chord and emerges 
at(30), when the wheelis finished. Thetool (22)should then 
be taken as the template for finishing the worm threads. 
As the automatic adjustment of the cutter is made once 
during each revolution of the wormwheel blank, it will be 
observed that the action on every tooth is exactly alike, 
and that the ultimate result is similar to that which would 
be obtained from a cutting worm or “hob” having an 
nfinite number of cutting edges corresponding to the suc- 





being adapted for the standard wormwheel, and some 
wheels from a large screw-cutting lathe forming the change 
wheel train. 

The machine has cut about 70 wormwheels, some of 
which were double-threaded, with most satisfactory re- 
sults, the wheels being simply perfect, and exhibiting 
all the peculiar characteristics of accurate worm gear 
teeth. Two reversing wheels which were urgently needed 
for the erection of the first set of engines were sent to 
Manchester to be cut whilst the machine was being put 
together. When they arrived and were tried over, it was 
found that there was ;y in. difference in mean diameter 
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cessive positions of the single cutter. For a double- 
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It will be seen, then, that the rotation of the pinion by 
the star wheel (21) causes relative movement between the 
differential wheels (16 and 17), and constrains the standard 
screw to thread itself through the nut ; but while the star 
wheel remains inoperative the whole mass revolves to- 
gether and maintains a rigid connection between the last 
change wheel and the cutter (22). The star wheel is 
Operated automatically each time the wormwheel blank 
makes a complete turn by means of a cam (23), which en- 
gages the lever (24) and pushes the rod (25) to the right; 
the spring (26) brings the rod out of gear when the cam 
passes the pin (27), . 

The operation of cutting is as follows: The tool is 
brought over to the left until it just touches the worm 
wheel blank at (28). The machine is then started, and 
the tool nibbles away until the blank has made one com- 
plete revolution, when the star wheel is engaged and the 
tool is shifted round to another position in the dotted 
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threaded worm two cutters are used, fixed diametrically | between them, and that the centres of wormshafts, 
opposite each other in the tool box (6). For a triple- stead of being in the plane of the wheel, were consider- 
threaded worm, three cutters at 120 deg. to each. other, | ably out of it. It transpired that to save time the wheels 
and soon. A left-hand screw and nut (15 and 13) must | had been cut with a hob of the wrong diameter, thus alter- 
be used in cutting left-handed wormwheels, in which case ing the angle of teeth, and that an attempt had then been 
the tool starting at (30) finishes at (28). In cutting made to get the right twist in the teeth by applying a 
wheels of large diameter a roller is fitted under the rim at | wooden pattern of the finished worm and easing off the 
(31) to take the pressure of the cut. The machine can con- | corners that fouled with a universal rotary cutter mani- 
veniently be converted into a vertical lathe suitable for | pulated by hand. There was nothing for it but to ‘‘ chuck 
turning pistons, gun pivot plates, and the like, by sub-| the wheels in the new worm-gear cutter, and to run a 
stituting one or more ordinary slide rests for the fly | finishing cut through them ; the amount of metal that 
cutter, carriage, and slide. | came off some of the teeth was surprising. The wheel- 
1 hibited shows the first machine | cutting firms may well advise, as they generally do, that 


hoto h ‘ } 
garda coan nalae of reversing and turning wheels worms should not be turned until after receipt of the wheels. 


ready to be cut for main engines of some 30-knot | This appears to throw the onus of error on the man who 
a building on the went sons The wheel blank | cuts the worm, and so the wheel is chipped and humoured, 
in the machine has just been started. This machine was’ generally on the quiet, sooner than have any bother with 
| made up from parts of ordinary shop tools, a boring head | the wheel cutter, who, of course, is an authority on such 
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matters, and must not be criticised. When the teeth of a 
wormwheel are inaccurately shaped the whole load may 
come on one tooth (perhaps only on one point of one 
tooth), just as deuntoed in the case of bevel wheels. 
Then the pressure per unit of area becomes almost 
infinite, al no amount of lubricant will do any good. 

During a heavy capstan trial the steel worm galled the 
gun-metal wheal and projected splinters of gun-metal 
2 in. to 3 in. long in all directions, that stuck in the 
woodwork and the deck overhead like so many darts. 
Oil bath, tallow, water service were useless. ad the 
teeth been white metalled they would perhaps have been 
squeezed into shape like the butter blank; but a gun- 
metal surface once galled is done for, and this particular 
wheel was soon irretrievably ruined. The mischief was 
entirely due to the inaccuracy of the wormwheel teeth, 
the bearing pressure per square inch of surface in contact 
being simply unbearable ! , 

So it comes about that wormwheels of 3in. to 4 in. 

yitch are often used when 1} in. to 2 in. oe would 
a ample. The draughtsman must assume that one end 
of one tooth is going to get all the load, and he designs 
the teeth accordingly (see Unwin on strength of wheel 
teeth), whilst if it could be known for certain beforehand 
that several teeth would gear at once, the pitch could be 
reduced to correspond, and the total load distributed, 
as in a marine engine thrust-block. Besides which, 
the fine-pitched wheel will work much sweeter and 
with a less frictional loss than one of coarser pitch ; 
this is especially noticeable in electric lifts driven by a 
worm motor, where the coarse-pitched and often imper- 
fect wheel gives rise to the unpleasant pulsating sensa- 
tion which doubtless most passengers have experienced 
and noted. 

As to the cost of machine-cut bevels and worm gears, 
the writer is of opinion that the general adoption of proper 
machinery will so cheapen production as soon to render 
cast wheels a relic of the past. This is already the case 
with spur gearing; good machine-cut wheels can be had 
at prices very little more than for wheels with cast teeth, 
ee the time saved in fitting up soon repays the extra 
cost. Bevel and worm wheel patterns are much more 
expensive than spurwheel patterns, as every tooth has of 
necessity to be shaped separately. Add to this the cost of 
moulding and the final fitting, and it will be found that in 
the long run machine-cut wheels are the cheapest as well 
as the best. A pair of 12-in. cast-iron mitre wheels, 1} in. 
pitch, can be cut in nine to ten hours; it would require a 
remarkably good fitter to satisfactorily gear the cast teeth 
of similar A owns in the same time. A 30-in. gun-metal 
worm-wheel, 1} in. pitch, takes no more than a day to 
eut out of the solid. Can the cast wheel successfully 
compete with this’ 

It would be looked upon as something worse than crime 
in these days to cast a screw thread, or to chip and face a 
slide valve by hand, with the screw-cutting lathe and 
planing machine in existence; and the same reasoning 
will apply to all classes of toothed gearing—bevel and 
worm wheels included—in the near future. 

There are some peculiar types of bevel and worm gears 
which have not been red upon, notably skew bevel 
wheels and screw gears. Skew bevel wheels are used to 
transmit motion between shafts whose axes do not quite 
intersect. The pitch surface is a cross between a cylinder 
and a cone, viz., a hyperboloid of revolution. When the 
axes are not parallel and are a good distance apart, screw 
gears are often adopted, the wheels consisting simply of a 
pair of very coarse-pitched, multiple-threaded worms 
gearing into one another at a pitch point. 

It is not now proposed to go into the question of ma- 
chining these special gears ; but it is certainly quite prac- 
ticable, proceeding on the lines laid down in this paper. 
It is interesting, however, to note how naturally the geo- 
metry of the various gears merge into each other. Spur- 
wheels are merely bevel wheels whose common apex of 
—_ cones is so far away as to make cylinders of them. 
Skew bevels are only so called because their pitch sur- 
faces just miss being cones. And as screw gears can be 
used interchangeably with skew bevels to obtain the same 
result, the transition from cones to cylinders again comes 
quite naturally. Finally, we have the particular type of 
screw gear termed worm gearing; and all direct-driven 
wheel gears have then passed in review. The writer con- 
fidently recommends the study of wheel gearing as an 
intellectual treat to all mechanical engineers who can 
appreciate the beauties of the geometry of motion. 








PERSONAL.—Messrs. John Kirkaldy, Limited, makers of 
the well-known ‘“‘Compactum ” feed-water heater, inform 
us that having much enlarged their works at Burnt Mill, 
Essex, they are removing their manufacturing business 
there entirely, but will retain a good repairing shop at 
10, Gun-lane, Limehouse. At the same time they have 
opened City offices at Leadenhall House, E.C., to which 
they request all communications sheuld be addressed. 


CaTALocurs.—Messrs. Drake and Gorham, of 66, Vic- 
toria-street, London, S.W., have sent us a copy of their 
new catalogue of electric lighting plant, in which are in- 
cluded illustrated descriptions of engines, boilers, dy- 
namos, accumulators, and various types of measuring 
instruments and other accessories.—The Liverpool Re- 
frigeration Company, of 9, Oriel Chambers, Water- 
street, Liverpool, have issued a small pamphlet discuss- 
ing the comparative merits of ammonia and carbonic 
acid gas as working fluids for refrigerating machinery 
from the point of view of makers of ammonia machinery. 
—Messrs. New and Mayne, Limited, of 8 and 10, Bridge- 
street, Westminster, have issued a price list of motor cars, 
from which it appears that they are prepared to supply a 
two-seat vehicle at from 195J. to 245/., according as the 
motive power is derived from oil or secondary batteries, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 24. 

Tue American iron trade has not encountered the 
anticipated stimulating influences for March, and there 
are uo evidences of any immediate improvement. 
There is a constant increase of pig-iron stocks. The 
strongest inducements offered by makers do not lead 
to orders for more than small lots. Billets have also 
weakened 50 cents under the unsettling influences of 
possibly cheaper ore, lower freights, and backward 
trade. The pressure on prices is downward at the 
very time when an upward tendency was looked for. 
Outside of plate mills business is trifling. A good 
many mills are working one-third time. A news- 
paper rumour found listeners that the Carnegie 
interests contemplated reducing rails to a point 
which would cut off all possible competition of 
other mills, Railroad builders are still awaiting 
better trade and traffic conditions. Electrical roads 
are attracting a good deal of capital, and one authority 
says over 200 roads, long and short, are to be built. 
Bridgework will probably be presecuted with vigour 
after May. Specifications now under consideration 
point that way. The depression does not disappear 
as fast as political prophets promised, but after four 
years of lethargy it is hardly fair to expect the country 
to arouse itself like a fire brigade. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-lron Market.—Business was very — 
last Thursday forenoon, and the tone was flat. About 
10,000 tons of iron changed hands, the prices giving way 
14d. to 3d. all round. In the afternoon the market was 
still easier, on realisations. Other 25,000 tons were sold, 
and prices gave way 4d. to 24d. per ton from the forenoon 
close. The closing settlement prices stood thus: Scotch, 
45s. 6d. per ton; Cleveland, 40s. 74d.; Cumberland and 
Middlesbrough hematite iron, 48s. 6d. and 49s. 6d. respec- 
tively. A quiet tone ruled on the pig-iron warrant 
market on Friday forenoon, when about 35,000 tons were 
dealt in, but of that quantity some 15,000 tons were 
Middlesbrough hematite iron, which advanced in price as 
much as 54d. per ton. Scotch iron, on the other hand, 
lost 4d. per ton. In the afternoon the market con- 
tinued weak, and about 30,000 tons changed hands. The 
settlement prices at the close were, respectively, 45s. 14d., 
40s. 44d., 48s. 3d., and 49s. 74d. per ton. A moderate 
amount of business was done in the warrant market 
on Monday forenoon, when about 30,000 tons were 
sold. Owing to the disturbing character of the political 
news, the tone of the market was flat. Scotch et Cleve- 
land iron declined in price 3d. and 3$d. per ton respec- 
tively. The market continued flat in the afternoon, when 
prices left off 1d. to 14d. per ton lower than in the fore- 
noon, and the sales amounted to about 25,000 tons. At 
the close the settlement prices were, respectively, 
44s. 104d., 40s., 488., and 49s. 6d. per ton. There was 
very little doing in the market on Tuesday forenoon. 
About 20,000 tons of iron were dealt in, and the tone 
was steady. The market was flat in the afternoon, 
and, on the sale of about other 20,000 tons, prices 
left off from 14d. to 4d. per ton down from Monday. 
A large amount of business was done this forenoon, about 
40,000 tons nt, hands. Prices were firm at near 
last night’s level. The tone was flat in the afternoon, 
and prices left off from 2d. to 4d. per ton down from 
yesterday’s rates. The settlement rates at the close were 
44s, 6d., 39s. 104d., 47s. 74d., and 48s. 103d. perton. The 
following are the shipmentsof pig iron fromallScotch ports 
last week: For India, 133 tons; for Australia, 350 tons ; 
France, 195 tons; Italy, 210 tons; Germany, 625 tons ; 
Holland, 375 tons ; China and Japan, 120 tons ; smaller 
quantities for other countries, and 2825 tons coastwise— 
in all, 5203 tons, against 7438 tons in the corresponding 
week of last year. The quotations of makers’ brands of No. 1 
warrant iron are as follow: Clyde and Summerlee, 51s. per 
ton; Calder, 51s. 6d.; Gartsherrie, 52s. ; and Coltness, 
52s. 6d.—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s.; Shotts (ahi pped at Leith), 
52s. ; Carron (shipped at Grangemouth), bis. 6d. per ton. 
There are still 81 blasi-furnaces in operation in Scotland, 
being the same number as were in operation at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s — warrant stores stood at 361,624 tons yester- 
day afternoon, as compared with 361,638 tons yesterday 
week, thus showing a reduction for the past week amount- 
ing to 14 tons. 


Finished Iron and Steel.—There is a quiet business in 
finished iron at about former prices, merchants and 
shippers being slow buyers just now. The steel works 
are fully occupied, and prices are being fairly well main- 
tained. 

Glasgow Copper Market.—At the forenoon session of the 
copper market last Thursday no transactions were re- 
ported, but the price fell 2s. 6d. per ton. In the after- 
noon the market was again idle, with prices unchanged. 
On Friday forenoon there was again no business passing, 
and the price fell other 2s. 6d. per ton. No business was 
done in the afternoon, and quotations were 1s. 3d. per 
ton better. Some 50 tons changed hands on Monday 
forenoon, and prices gave way 8s. 9d. per ton. In the 
afternoon 200 tons of copper were sold, and at the close 
— showed a drop of 13s. 9d. per ton from those of last 
‘riday. At the forenoon session yesterday 100 tons 
changed hands at Monday night’s prices, and 25 tons 
were bought in the afternoon, when prices improved 
1s, 3d. per ton. At the forenoon meeting of the copper 





market to-day 200 tons were dealt in at yesterday’s 
figures. There was no dealing in the afternoon, and he 
quotations were unchanged at the close. 


New Shipbuilding Contracts.—The Cork Steamship 
Company. Limited, have contracted with the Caledon 
Shipbuilding and Engineering Company, Limited, Dundee, 
for a new steel screw steamer for their well-known pas- 
senger and cargo trade. The vessel will be one of about 
900 tons, and the hull and machinery will be constructed 
to the rules and under the survey of the British Corpora- 
tion Registry.—Messrs. Chambers Brothers, boatbuilders, 
Greenock, have contracted with Messrs. Hawthorn, 
Leslie, and Co., Newcastle-on-Tyne, for half a dozen of 
their patent collapsible boats for a vessel at present being 
built by that firm. 


Royal Scottish Society of Arts.—A special meeting of 
this Society was held on Monday evening, Professor 
Armstrong, president, in the chair. Mr. W. Allan 
Carter, secretary, read a report by the committee ap- 

inted to adjudicate on the electric meters that 
ad been submitted in competition for the special 
Keith prize of 50/7. Nine meters were sent in. 
These were tested at the Central Station, Torphichean- 
street, Edinburgh, with continuous and alternate cur- 
rents. The merits and demerits of the various meters 
were mentioned, and the committee came to the opinion 
that while several of the meters possessed many points of 
novelty and ingenuity which might be capable of | further 
development, none of them was of sufficient merit to 
warrant the Society in making any award. 

The Late Mr. G. M. Cunningham, C.E.—Mr. George 
M. Cunningham, C.E., of Leithenhopes, Peeblesshire, 
who had been in failing health for the last two or three 
years, died on Thursday at 2, Ainslie-place, Edinburgh. 
He received his early training in the office of Messrs. 
Miller and Grainger, Edinburgh, a firm which was con- 
nected with the carrying out of most of the main 
lines of railway in Scotland between 1840 and 1850. 
Subsequently he began business in partnership with 
Mr. George C. Bruce, but on the death of Mr. Benjamin 
Hall Blyth, of the original firm of Messrs. B. and 
E. Blyth, he joined Mr. Edward Blyth under the 
firm name of Messrs. Blyth and Cunningham, and 
that co-partnery, in addition to carrying out a 
great many of the most important railway works in Scot- 
land, were for many years associated with most of the 
works of the Caledonian Railway Company, for whom 
they acted as consulting engineers. Latterly the firm 
became Messrs. Cunningham, Blyth, and Westland. In 
November last Mr. Cunningham retired. During his 
career he had probably the largest business in Scotland 
as an arbiter in connection with public works, and was 
very largely employed in Parliamentary work relative to 
schemes in Scotland as well as in England. He leaves a 
widow and grown-up family. 

Clyde Shipbuilding: Launches in March. —In the 
month of March last year upwards of 40,000 tons of new 
shipping were put into the water, whereas this year the 
steamers, war vessels, and sailing ships amount to 
rather over 32,600 tons. The war vessels included 
the Europa, of 11,000 tons, with engines of 16,500 
horse-power indicated, built for the British Admi- 
ralty by the Clydebank Shipbuilding Company, and 
the two torpedo-boat destroyers—the Osada, 400 tons, 
built at Clydebank for the Spanish Government, and the 
Gipsy, 350 tons, built by the Fairfield Company for the 
British Admiralty. The merchant steamers ‘se Boor the 
Wakasa Maru, 6000 tons, built by Messrs. Henderson 
and Co. for the ee Yusen Kaisha, of Tokio; the 
Sahara, 4089 tons, built by Messrs. Stephen and Son 
for Messrs. Maclay and M‘Intyre; the Nile, 2000 
tons, built by Messrs. Napier and Sons for the 
Glasgow Shipowners’ wong oo | and the paddle steamer 
Empress Queen, 2000 tons, built for the Isle of Man Steam 
Packet Company by the Fairfield Company. There were 
five steam trawlers built for a Ceinadiee company, each 
of 160 tons, the builders being Messrs. Mackie and Thom- 
son, Govan. Out of the 25 vessels launched during the 
month, only one sailing ship was included. She was the 
Wyndford, 1983 tons, built by Hamilton and Co., Port 
Glasgow, for Messrs. Hickie, Borman, and Co, 





THE ProposeD GLaAscow Exursition.—The Glasgow 
Corporation has agreed that an Internation Exhibition 
should be held in Glasgow in 1901, and (1) that a gua- 
rantee fund of as large an amount as ible be obtained 
for the purpose of the Exhibition, and that the corpora- 
tion should remit to the sub-committee on galleries and 
museum and the sub-committee on the building of the 
new fine art galleries, jointly, to obtain preliminary sub- 
scriptions to the fund ; (2) that on subscriptions amount- 
ing to 50,000/. being got, the corporation should agree, as 
they did in 1888, to guarantee a sum of 50002. ; (3) that in 
addition to their guarantee, the corporation should agree 
to give the use of the new art galleries building and ad- 
joining ground, as nearly as possible of the same extent as 
was given for the 1888 hibition 3; (4) that if any surplus 
accrues from the Exhibition it should be handed over to 
the corporation to be applied to art and science purposes 
under the charge of the sub-committee on galleries and 
museum ; and (5) that after the guarantees have amounted 
to the sum of 50,0007. the Lord Provost should be re- 
gene to convene, under his presidency, a meeting of 
the guarantors and of other citizens interested for the 
purpose of forming an Exhibition Association, which body 
should determine the character and scope of the Exhibi- 
tion, and appoint an executive for carrying out the pur- 
poses of the undertaking. The subscriptions to the 
guarantee fund already insure the carrying out of the 
project, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed American Tariff.—The vexatious manner 
in which the Americans are tampering with existing tariff 
arrangements is causing nearly every cutlery house in 
Sheffield to bestir itself in the endeavour to get the low 
and medium class goods upon the United States market 
before any alteration in the duty takes place. The 
manufacturers are taking a less hopeful view of the situa- 
tion than before, and generally admit that while best 
cutlery will not be favoured in the least, the commoner 
grades will suffer seriously from the imposition of heavier 
duties. Efforts are already being made by American 
houses to accommodate their prices to the new situation, 
but without much succees. 


German v. English Trade.—At the last meeting of 
the Sheffield Chamber of Commerce a letter from Captain 
G. F. Chevenix-Trench, Assistant Resident in Kashmir, 
was read which dealt with the subject of German com- 
petition. The communication was to theeffect that English 
manufacturers appeared to be less well-informed} than 
their rivals as to the requirements of native purchasers ; 
that English officials were not, for trade purposes, so 
useful to English manufacturers as Germans were to their 
countrymen; and that if accurate information from all 
parts of the world was brought in a practical and useful 
form to the knowledge of the British manufacturer, less 
would be heard of German competition. The report 
suggested the formation of a trade intelligence centre in 
London, to which consuls and district officials throughout 
the world should send detailed reports on their local 
trade. The information thus obtained might be tabulated 
and supplied to trades interested through Chambers of 
Commerce or direct. The secretary of the Chamber was 
instructed to write Captain Chevenix-Trench, and thank 
him for his communication. 


Lecture on Superheating.—A lecture was delivered 
recently to the members of the Sheffield Society of Engi- 
neers and Metallurgists by Professor Ripper on the 
subject of superheating. The lecturer pointed to the 
room for improvement which existed in the economic 
working of steam, and said that the experiments carried 
out at the Sheffield Technical School had demonstrated 
the manner in which superheating reduces the loss due to 
condensation in steam engine cylinders. He contended 
that there was a wide field for the exercise of economy. 
The result of the experiments showed that high degrees 
of superheating give the greatest efficiency, and that super- 
heated steam plants give no more trouble than is given by 
engines of the ordinary type. With new engines he 
thought high superheating should be used, and that with 
existing apparatus a lower degree of superheating might be 
sufficient to realise a large economy. Five per cent. of 
superheating would, he remarked, probably meet ordinary 
requirements, and one furnace in twenty would thus 
supply the heat necessary for superheating purposes. 


Tron and Steel.—While the condition of the iron trade 
is apparently as prosperous as ever, it is evident that the 
outlook is not so favourable, owing to the frequency of 
labour disputes. Steel isin great request both at home 
and abroad, the activity which marked the past year being 
still strongly observable. In the railway industry reports 
are favourable, the majority of manufacturers of wheels, 
tyres, and axles being in receipt of excellent orders. 
Heavy engineering work is plentiful, the call for hy- 
draulic, electrical, and marine machinery being as per- 
sistent as ever. Quotations for raw and finished material 
are unaltered. Hematites realise from 58s. 6d. to 61s. 6d., 
delivered in the district; bar iron and Bessemer billets 
find a steady sale at from 6/. to 6/. 10s., and Lincolnshire 
and Devbyaliies irons show no change. The armour-plate 
and projectile manufacturers are busily employed, and 
local boilermakers are busy. 


The South Yorkshire Coal Trade.—While the condition 
of the house coal market is scarcely as satisfactory as it 
was a month ago, there is, on the whole, very little cause 
for complaint. Steam coal finds a quick sale, both for 
home and export purposes, and attempts are being made 
to obtain an advance of 6d. per ton in the rates paid last 
year for coal shipment. Manufacturers’ coal sells readily 
at late rates, but coke sales are not so heavy as before. 
Best Silkstones realise 8s. 6d. to 9s. 6d. ; Barnsley house 
coal, 7s. 9d. to 8s. 6d. ; hards, 7s. to 7s. 9d.; manu- 
facturers’ sorts up to 6s. 3d. ; coke from 8s. 6d. to 13s. 6d. 


Trial of a 6-In. Armour-Plate.—In our account of the 
trial of a 6-in. armour-plate on the Nettle, published in 
these *‘Notes” last week, page 406, we inadvertently 
omitted to state that the makers were Messrs, Vickers, 
Sons, and Co., Limited, of Sheffield. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron big ag ye 4 there was a 
fairly large attendance on ’Change, but the tone of the 
market was cheerless, and there was not much doing. 
What business was transacted was for early delivery, 
political troubles and labour difficulties preventing 
people entering into contracts for delivery over any 
lengthy period. It was reported that the four blast- 
furnaces at the Teesside Iron Works here had again 
changed hands, and that they will nog: | be dismantled. 
Mr. J. M. Leonard, of the well-known shipowner firm of 
that name, was said to be the purchaser. In the early 
part of the day merchants held out for 40s. 6d. for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, but 
later on 40s. 3d. was accepted. Producers, as a rule, 
would not listen to anything below 41s. The lower 
qualities of pig iron were scarce, and’ could, in fact, only 





be bought from makers, there being none in second hands. 
Foundry No. 4 was said to have realised 40s. 3d., but the 
general quotation for all kinds of forge iron was 40s. East 
coast hematite pig iron was in fairly good request, but 
owing to the cheapness of warrants prices were kept 
down. The supply was pretty plentiful, but makers’ 
stocks were said to have been rather heavily drawn upon 
of late. Merchants quoted 50s. for early delivery 
of Nos. 1, 2, and 3, but some of the makers 
asked up to 52s. Spanish ore was a trifle cheaper, 
owing to the easing of freights. Rubio was 15s. to 
15s. 3d. ex-ship Tees. Freights Bilbao-Middlesbrough 
about 5s. 6d. Middlesbrough warrants opened 40s. 04d. 
and closed 39s. 11d. cash buyers. To-day’s market was 
very dull. Prices were practically unchanged, the only 
alteration being in Middlesbrough warrants, which eased 
to 39s. 10d. cash buyers. 


Manufactured Iron and Steel.—Quietness characterises 
the manufactured iron and steel trades. The demand for 
nearly all kinds of material is only very moderate, and 
sellers of some articles are prepared to make further con- 
cessions to secure orders. m the whole, however, prices, 
though easier, are not quotably altered. Steel ship-plates 
are 5/. 5s. to 5/. 7s. 6d., and iron ship-plates 5/. 2s. 6d. to 
5l. 5s.—both less the customary discount. 


Coal and Coke.—Coal prices change very little. A por- 
tion of what is vied by the London gas companies 
has been distributed over Durham collieries at prices 
averaging about 6s. 6d. f.o.b. The executive of the 
Durham Miners’ Association have sent out a circular to 
the lodges announcing the result of their interview with 
the coalowners last week, when their request for an an- 
vance of wages was refused. The circular intimates that 
the executive will shortly put before the men the facts 
and figures of the case they presented to the owners, 
and will at the same time advise them as to what course 
they should adopt. Coke continues in good request at 
about 13s. 3d. delivered at Cleveland blast-furnaces, and 
the demand on shipping account is better. 








New Rattway ror Scottanp.—A Committee of the 
House of Commons has approved of a Bill for the con- 
struction of several railways connecting Paisley and Barr- 
head and several other industrial towns. The principal 
line starts from a point on the projected Lanarkshire and 
Ayrshire Railway-—-to which we referred last week—a 
little below Barrhead. It passes through Barrhead, and 
a little further on, bifurcates. One branch runs direct 
into Paisley, while the other passes round by Glenfield, 
Nethercraigs, Foxbar, and other works to St. James’s 
Station, on the Caledonian line to Greenock. There were 
also several small spurs for particular purposes. Rough] 
speaking, the purpose of the Bill was to join up wit 
Paisley the district of Barrhead and Neilston. The lines 
form a connection with the Paisley Joint Line of the 
Caledonian and South-Western Companies. Another 
line terminated at Gilmour-street Station, from whence 
the two companies had independent lines, and it was one 
of the merits of this scheme that it gave Barrhead and 
Neilston access to both Caledonian and Glasgow and 
South-Western systems. In the first instance all the 
lines would be laid as single lines, but land would be taken 
and over-bridges would be constructed for a double line. 
The total estimated cost for works and land was 243,855/. 
There had been some difficulty with Paisley Town 
Council with reference to the bridging of Glasgow-road, 
but that had been satisfactorily arranged. Mr. Charles 
Forman, Glasgow, is the engineer, and the promotors are, 
for the most part, engineers and manufacturers in the dis- 
tricts to be served. 





THe Late Mr. Francis WILLIAM CrossLEy.—We 
regret to learn of the death, at the age of 57 years, of 
Mr. Francis William Crossley, who has perhaps been 
better known for his works of philanthropy even than 
as the introducer into this country of the gas engine. 
He came of a North of Ireland family, and was fortunate 
in securing entrance as an apprentice into the Armstrong 
Works at Newcastle ; but while still a young man he went 
to Manchester, and there, with his brother William, 
started works as engineers on quite a small scale; but 
later they bought the home and colonial rights of the 
Otto gas engine, and since then they have extended their 
works, and their name is closely associated with the 
famous German engineer in the development of the 
oil and gas engine. Mr. Crossley, however, was not 

rominent personally in public engineering affairs, 
But confined himself to works of philanthropy, of which 
much might be written. As a friend has written: ‘‘ With 
growing wealth new channels of usefulness were con- 
tinually opened up. There were the large mission-hall 
at the works at Openshaw, now conducted by his brother, 
Mr. W. J. Crossley ; two homes for orphan girls, or those 
taken from dangerous surroundings, at Altrincham ; the 
large Rescue Home for Women, at Oakhill ; innumerable 

ifts to the Salvation Army, the City Mission, the Boys 
poked Foreign Missions, and very many other like 
objects. Perhaps the step by which Mr. F. W. Crossley 
became most marked in the public view was his deter- 
mination, taken many years ago, to live among the poor 
ple. When he came to this decision he searched care- 
Pally for the most needy district in Manchester. This he 
found in Ancoats, at the time much more neglected than 
it is to-day. There was an old music-hall called the Star, 
which he purchased, and upon the site of it and in the 
neighbouring streets he built his mission-hall and dwelling- 
house, and afterwards the row of houses used as training 
homes for missionaries. There he and his wife and family 
have made their home, labouring without sparing them- 
selves for the spiritual, moral, and temporal welfare of the 
poor people round about.” 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The market for the best steam coal has been 
well maintained ; secondary qualities have, moreover, con- 
tinued firm ; inquiries for forward shipments have become 
less numerous. The best steam coal has made 11s. to 
lls. 6d. per ton. The house coal trade has shown little 
change; No. 3 Rhondda large has been quoted at 11s. 
to 1ls. 6d. per ton. Patent fuel has continued firm. 
Coke has shown little change; foundry qualities have 
made 17s. 6d. to 19s., and furnace ditto 14s. 6d. to 16s, 

x ton. The manufactured iron and steel trades have 
xeen brisk, but quotations for steel rails and bars have 
been rather easier. 


Glyn-Neath.—The British Rhondda Coal Company has 
succeeded in winning a seam of coal 4 ft. in thickness. 
This, in addition to two other seams—the 9-ft. and the 
6-ft. previously won—greatly enlarges the scope of the 
colliery. 

Twenty Welsh Collieries.—The production of 20 of the 
principal collieries of South Wales was as follows last 

ear: Ocean Collieries Company, Limited, 1,980,000 tons ; 
Powell Duffryn Coal Company, Limited, 1,615,000 tons ; 
Nixon’s Navigation Colliery, 1,435,000 tons; D. Davis 
and Sons, Ferndale, 1,385,000 tons ; Dowlais Iron Com- 

ny, 1,294,000 tons ; Ebbw Vale Steel, Coal, and Iron 

ompany, Limited, 1,260,000 tons: John Lancaster and 
Co., 885,000 tons ; Tredegar Iron Company, 850,000 tons ; 
United Colleries, 785,000 tons; Cory Brothers, 707,000 
tons ; Glamorgan Coal Company, 695,000 tons; Lewis 
Merthyr, 685,000 tons; Great Western Collieries Com- 
pany, 656,000 tons; Aberdare Works and Collieries, 
625,000 tons; Rhymney Iron Company, 620,000 tons ; 
Partridge, Jones, and Co., 590,000 tons ; Sue Navigation 
Collieries, 560,000 tons : Cyfarthfa Collieries, 509,000 tons ; 
Albion Steam Coal Colliery, 485,000 tons ; and Lancaster 
Steam Coal Collieries, 475,000 tons. 


The Great Western Railway at Llanel?y.—The directors of 
the Great Western Railway have decided to carry out an 
extensive schemeof improvement atthe Llanelly passenger 
station. A sum of 1000/. is to be expended on the up 

platform, and it is probable that a still larger sum will 
* voted for improvements required on the down plat- 
form. 


South Wales Coal.—A Roumanian State Railways con- 
tract for the supply of about 80,000 tons of double-screened 
steam coal has ad let to Messrs. Pyman, Watson, and 
Co., Cardiff. The contract price is 18s. 11d. per ton. 
The same firm has also secured 28,500 tons of the Danish 
State Railways contract. The coal under this order is to 
be delivered during the summer months at Aarhuus, 
Nyborg, Elsinore, and Casson. Messrs. C. Evans and 
Co. will deliver 6000 tons at Copenhagen. 








INTERNATIONAL Surppinc Laws.—In the Jubilee ad- 
dress of the Glasgow Juridical Society, the Attorney- 
General for England (Sir Richard FE. Webster) mentioned 
the interesting fact that in the case of collisions at sea, 
where both vessels were in fault, there were four varying 
rules. The British rule, and, generally speaking, the 
American also, was that the total damage should be 
divided between the two. In the case of Germany, Hol- 
land, Italy, Spain, and most South American States the 
rule was that the loss was left where it fell. In France, 
Belgium, Norway, Sweden, Denmark, Portugal, and 
Greece the loss was divided in such proportion as the 
Court thought each vessel in fault. In Turkey and 
Egypt the loss was divided proportionately to the value 
of the two ships. Surely, he added, in the end of the 
nineteenth century, with the enormous facilities of inter- 
communication which now existed between all parts of 
the world, and the immense and growing interchange of 
the goods of one nation with those of another, it was for 
the interest of both goods owners and shipowner and 
insurer that it should make no difference with regard to 
his rights whether the goods had been carried in English, 
American, French, Spanish, Italian, or Russian ships. 





Tue InstiTUTION oF Civi. EnGIngers. — A special 

eneral meeting of the Institution of Civil Engineers was 

eld in Great George-street, Westminster, on Tuesday, 
March 30, at 4.30 p.m., for the purpose of considering the 
alterations of the bye-laws which refer to the qualifica- 
tion of associate members, the removal of any member or 
associate member guilty of professional misconduct, and 
the amount payable as life composition in lieu of annual 
subscription. The meeting was fairly well attended, con- 
sidering the very short notice given, and the whole busi- 
ness was transacted in about an hour. Alterations were 
proposed, seconded, and adopted to the effect that— 
1. Candidates for associate membership in the Institution 
shall be required to pass an examination satisfactory to 
the Council, but that the Council shall have power to 
substitute for examination a paper or thesis, or to dis- 
pense with such proof entirely. 2. That any member 
or associate member who has been ofullty of ae 
professional misconduct may be removed from the Insti- 
stitution by a majority of eleven-twelfths of those present 
at a meeting of the Council specially summoned, and at 
which there are at least 12 members of Council present. 
3. Any member or associate member whose subscription 
is not in arrear may compound for future annual subscrip- 
tions by the payment of 60 guineas.—What wisdom there 
may be in the above alterations in the bye-laws will no 
doubt become manifest as years go on, but it seems a 

ity, as set forth in our leading article last week, that a 
fonger time was not given for consideration of the subject, 
for it is not reasonable to suppose that a comparatively 
small meeting, however unanimous, hurriedly called 
together in Great George-street, necessarily represents 
the feeling of the majority of the members, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winky, 53, East 10th-street, New York, 
and Mr. H. V. Homes, 44, Lakeside Building, Chicago. The 
prices of subscription — in advance) for one year are: For 
thin (foreign) paper edition, 1/. 16s. Od.; for thick (ordinary) 
paper edition, 27. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on oe Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 





" SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
post free for Twelve Months at the following rates, payable in 





advance :— 
For the United Kingdom.............. 21 9 2 
» all places abroad :— 
Thin paper copies .......... £1 16 0 
Thick 5 eee £2 0 6 


All accounts are payable to **‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address, 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C., 


TeLEGRaPHic ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3668 Gerrard. 





Reapine Cases.— Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
news-agent. Price 6s. each. 





CONTENTS. 
PAGE | PAGE 
BECO Ceres OE RE cosa vitn cn toeuccsese 447 


429 || The New Steamer ‘‘ Duchess 
of Devonshire” .......... 448 
429 | The Late Mr. William Hunt 448 


Books Received............ 
Machine-Moulded Wheels.— 
No. VI. (Illustrated) .... 








Substances Liable to ‘‘ Spon- Electric Lifts and Cranes .. 449 
taneous” Combustion.... 431 | The Prevention of the Vibra- 
The Chicago Drainage Canal | tion of Steamships ...... 449 
(Illustrated) ............ 433 | ‘‘ Municipal Finance”...... 449 
Snout Boring Machines(J/- - |“‘The A. B. C. Export 
bustrated) ...........25 BN RI a Sala a «boca eg wh 449 
New Battleship for the | Short-Stroke Steam Engines 449 
Japanese Navy (Iilus- | MISOGEAIED, 6... 50s 0cs00s 450 
RE ep 436 | Diagrams of Three Months’ 
The New Rock Island Bridge | Fluctuations in Prices of 
(Tibtestrated) » .. s+ x0. REO CS nant co cS dna e's 6.05 0 450 
Bevel and Worm Gear (I//us- Maxim’s Testing Apparatus 
Se ROE ee Mee 438 for Smokeless Powder (J/- 
Notes from the United a. ., Se 451 
NP Bees Pee 440 | Industrial Notes .......... 451 
Notes from the North...... 440 || The Physical Society ...... 453 
Notes from South Yorkshire 441 || Boiler and Engine Stop 
Notes from Cleveland and || Valve (Illustrated) .... . 454 
the Northern Counties .. 441 || Side-Grinding Machine (J1- 
Notes from the South-West 441 lustrated) 4 
A Highland Railway Feud 443 || Bacteriology 
The Growth of a Japanese Launches and Trial Trips .. 
Steamship Company .... 444 || Collision at Rainford (///us- 
The Steam Turbine (Jilus- conn, EE ee 457 
ce) EE Te 445 || Cement in Sea Water ...... 57 
BING ios seo taanSs stash 46 || “‘ Engineering” Patent Re- 


American Transatlantic | cord (IUustrated) 
Delagragny o.oo. ss sc225 447) 
With a Two-Page Engraving of the NEW ROCK ISLAND 


BRIDGE ON THE MISSISSIPPI. 








NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 








NOTICES OF MEETINGS. 


Tue INSTITUTION OF CiviL ENGINEERS. — Tuesday, April 6, at 
8 p.m. Paper to be further discussed: ‘Electric Lifts and 
Cranes,” by Mr. Henry W. Ravenshaw, Assoc. M. Inst. C.E. 
Paper to be read, time permitting : ‘‘ The Blackwall Tunnel,” by 
Messrs. David Hay, M. Inst. C.E., and Maurice Fitzmaurice, B.E., 
M. Inst. C.E. At this meeting a ballot for members will be taken. 
Students’ meeting, Friday, April 9, at 8 p.m. Paper to be read: 
** Poole Harbour,” by Mr. Harold Berridge, Stud. Inst. C.E. Mr. 
Harrison Hayter (Member of Council) will preside. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 8, 
at 8p.m., meeting at the Institution of Civil Engineers. ‘‘ Recent 
— in Electric Traction Appliances,” by Mr. H. ‘A. 

ylor. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 
—Saturday, April 3, at 7 p.m., at the Cannon-street Hotel, E.C., 
Mr. A. K. Douglas, President, in the chair. A discussion will be 
opened by a short paper to be read by Mr. W. P. Heath: ‘Some 
Items of Interest to Foremen Engineers re Technical Education.” 

Society OF CHEMICAL INDUSTRY: LONDON SEcTION.—Monday, 
April 5, at 8 p.m., at the Chemical Society’s Rooms, Burlington 
House. Election of officers and five members of committee for 
the session 1897-98. The following paper will be read: ‘The 
Chemical Stability of Nitro-Compound Explosives,” by Mr. Oscar 
Guttmann, Assoc. M. Inst. C.E., F.1.C. 

PuysicaL Society or Lonpon.—Friday, April 9, at 5 p.m., at the 
Rooms of the Chemical Society, Burlington House. 1. ‘‘ A Nickel 
Stress Telephone,” by Mr. T. A. Garrett, M.A., and Mr. W. Lucas, 
M.A. 2. “On Alternating Currents in Concentric Conductors,” 
by Mr. W. A. Price, M.A. 3. ‘On the Effett of Capacity on Sta- 
tionary Electrical Waves in Wires,” by Mr. W. B. Morton, M.A. 

Tue Surveyors’ InstiruTION.—Monday, April 5, when a paper 
will be read by Mr. Walter Simms (Fellow), entitled, ‘‘ London— 
an Appreciation.” The chair to be taken at 8 o’clock. 

Roya INSTITUTION OF GREAT Britain.—The Friday evening dis- 
course on April 9, at 9 0’clock, will be given by the Right Hon. Lord 
Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.I., on “‘ The Limits of 
Audition.” Afternoon lectures next week at three o’clock. On 
Tuesday, April6, Professor A. D. Waller, M.D., F.R.S., on ‘ Animal 
Electricity ” (Lecture XII.). On Thursday, April 8, Professor W. 
Boyd Dawkins, M.A., F.R.S., F.S.A., F.G.S., on ‘* The Relation of 
Geology to History” (Lecture III., ‘Roman Britain”). On 
Saturday, eg 10, the Right Hon. Lord Rayleigh, M.A., D.C.L., 
LL.D., F.R.S., M.R.I., on ‘‘ Electricity and Electrical Vibrations” 
(Lecture VI.). 

INSTITUTION OF NAVAL ARcHITRCTS.—Meetings will be held in 
the Hall of the Society of Arts, John-street, Adelphi, on Wednes- 
day, Thursday, and Friday, April 7,8, and 9. On Wednesday, 
April 7, at noon, there will be an address by the Chairman, the 
Right Hon. the Earl of Hopetoun, G.C.M.G. The following papers 
will then be read and discussed: 1. ‘‘ Recent Trials of the 
Cruisers Powerful and Terrible,” by Mr. A. J. Durston, C.B. 
2. ‘* Water-Tube Boilers in Warships,” by Rear-Admiral C. C. P. 
Fitzgerald, R.N. 3. ‘‘A Mechanical Method of Ascertaining the 
Stability of Ships,” by Mr. A. G. Ramage. No evening meeting. 
Thursday, April 8, morning meeting, at 12 o’clock. 1. ‘‘ On the 
Fighting Value of Certain of the Older Ironclads if Re-armed,” by 
Captain the Right Hon. Lord Charles Beresford, C.B. 2. ‘* The 
Application of the Compound Steam Turbine to the Purpose of 
Marine Propulsion,” by the Hon. Charles Parsons. 3. ‘‘On the 
Use of the Mean Water-Line in Designing the Lines of Ships,” by 
Mr. A. G. Ramage. Evening meeting at 7 o’clock. 1. “ The 
Accelerity Diagram of the Steam Engine,” by Mr. J. Macfarlane 
Gray. 2. “Note on the Geometry of Stability,” by Mr. J. 
Macfarlane Gray. 3. ‘‘ Acetylene, and its Probable Future 
Afloat,” by Professor Vivian B. Lewes. Friday, April 9, morning 
meeting at 12 o'clock. 1. ‘‘ Nickel Steel as an Improved Maierial 
for Boiler Shell-Plates and Forgings,” by Mr. William Beardmore. 
2. ‘* Application of Electrical Transmission of Power in Marine 
Engineering and Shipbuilding,” by Herr F. von Kodolitsch. 

Society oF ArtTs.—Monday, April 5, at 4.30 p.m. Cantor 
Lectures: ‘‘ Alloys,” by Professor W. Chandler Roberts-Austen, 
C.B., F.R.S. Four Lectures. Lecture IV.—Tuesday, April 6, at 
8 p.m. Foreign and Colonial Section. ‘Recent Travels in 
Rhodesia and British Bechuanaland,” by Mr. C. E. Fripp. Mr. 
Augustus Helder, M.P.,will preside.—Wednesday, April 7, at 8 p.m. 
Seventeenth ordinary meeting. ‘‘ Dairy Produce and Milk Supply,” 
by Mr. M. J. Dunstan, M.A., F.R.S.E. The Right Hon. Lord 
Belper will preside. 

Tue SourH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS 
MANAGERS.—Saturday, the 10th inst., at the Institute, Dudley, when 
Mr. H. Le Neve Foster will read a paper on “‘ Acetylene.” There 
will be several lantern views, together with a collection of appa- 
ratus and generators in action. Chair to be taken at 7 p.m. 
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A HIGHLAND RAILWAY FEUD. 


In the good old times when the code of ethics in 
the Highlands of Scotland was comprised within 
the simple rule that ‘‘he shall take who has the 
power, and he may keep who can,” the Highland 
host—chief and clansman—found in the play of dirk 
and claymore sufficient to satisfy a natural tendency 
to disagree. But now that laws have changed, the 
only satisfaction is in an occasional heresy hunt, a 
political palaver, or in a railway feud. The latter 
is not the most preferable, for in it the Sassenach 
must: needs ‘share, as counsel before the Parlia- 
mentary Committee, perhaps also as engineer. 
Moreover, the vigour, if not also the volume, of 
argument loses fromthe substitution of English forthe 
Gaelic. An admirable instance in point is provided 


by the case of the inquiry into the three Bills pro- 
moted for the construction of a short length of 





railway from Fort Augustus to Inverness. Three 
schemes for an identical route are unprecedented. 
The line is to run along the western shore of Loch 
Ness, through a glen with little clachans, here and 
there, small in size but with such stirring names as 
Drumnadrochit. The length of railway is only 
about 30 miles, and the estimated cost, including 
even the land, is 400,0001., yet almost a majority 
of the foremost Parliamentary Q.C.’s have been 
engaged by one or other of the Highland lairds or 
of the five railway companies directly interested. 
It is almost unnecessary to say that the four un- 
fortunate members of the House of Commons on 
the Committee have had a trying time. They have 
come to a decision, and while it has doubtless been 
duly celebrated with bonfires, the blare of bag- 
pipes, and the like, it has excited comment in 
words few but forcible. A scheme for a new 
London and North-Western could not have excited 
so much feeling. 

The Highland Railway Company have a mono- 
poly of the North of Scotland. Their native heath 
has for its centre Inverness, and they have not 
allowed the Great North of Scotland hitherto to 
come within 35 miles of the east of this town, 
while up till a few years ago, the Grampians sepa- 
rated them from the ‘‘Sassenach ” lines, the 
Caledonian and North British. Envious eyes have 
frequently been cast by both these companies, and 
in 1883 the Glasgow and North-Western was formed 
to run a line up the west country through the 
valley of the Caledonian Canal in Inverness- 
shire, but the Highland Company triumphed. 
However, in 1889 Mr. Charles Forman, the Glas- 
gow engineer, on the principle that half a loaf is 
better than nothing, promoted a scheme to Fort 
William, with the avowed intention of carrying it 
to the west coast to capture at Morven or Arisaig 
some of the fishing traffic, which in the past has 
gone from Stromness over the Highland system. 
That scheme succeeded to the fullest extent, 
and the West. Highland is practically now part of 
the North British system, as it is worked by them 
in perpetuity. This success of the West Highland 
Company was in some measure due to an agree- 
ment come to in 1889 between the West Highland 
and the Highland Companies, to the effect that 
neither should for 10 years seek Parliamentary 
power for the construction of a line between Fort 
William and Inverness, a distance of about 60 miles. 

However, it has all along been recognised that 
this connecting link must some day be made. Fort 
William is a busy enough centre, with such ambition 
as assertsitself now in favour of a change of the name 
to ‘* Victoria ;’ but Inverness is the key to the 
north. The dwellers along the route wereanxious for 
a line side by side with the Caledonian Canal, and 
notwithstanding the agreement, the West Highland 
Company was closely watched by the Highland, andas 
soonas Mr. Forman’s skirmishers were found making 
surveys across the Highland frontier, an opposi- 
tion scheme was promoted. Thus the whole case 
was soon before Parliament again, largely because 
the dwellers in the great glen were dissatisfied 
with the agreement which so completely ignored 
their needs, and to meet those local needs Mr. 
Forman was induced a year ago to formulate a 
scheme for a railway branching off the West High- 
land Railway at Spean Bridge extending north for 
about 25 miles to Fort Augustus, at the southern 
end of Loch Ness, on the waters of which steamers 
were to be run to Inverness. This railway was 
sanctioned, and, notwithstanding opposition and 
competitive schemes, Parliament even refused run- 
ning powers either to the West Highland Railway 
or to the Highland Company. The contract for 
this line has been let to Mr. James Young, of 
Glasgow, for the sum of 171,866. It is to be com- 
pleted in two years, according to present —_ 
ments. This line terminates within about 30 miles 
of Inverness. As in the case of Forres on the east, 
it has been regarded with considerable appre- 
hension by the -Highland Company as an out- 
post of an advancing enemy. The tension became 
so great that it was decided by the Highland Com- 
pany, rather than allow another to enter the High- 
land city, to construct a line over the intervening 
space. Upon this becoming known in the autumn, 
there was a regular rush of the coniiizting clans; the 
local proprietors of the Spean Bridge or Invergarry 
and Fort Augustus line determined to seek powers 
to continue their own line to Inverness ; the West 
Highland, which is leased to, or practically owned 
by, the North British, joined with the latter to 
seek running powers over the Fort Augustus line 
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and make a new line to Inverness. Thus were 
three separate lines over the same ground projected ; 
and to complete the case the Caledonian and the 
Great North of Scotland, the latter of whom wishes 
in the future to run into Inverness town, saw the 
possibility of competition by the North British, 
their natural enemies, in this new field. It only 
needs to be added, to suggest the temper of the 
parties, that the Highland succeeded the other week 
in obtaining an interdict to prevent a Great North of 
Scotland official in uniform from going upon the 
platform at Inverness station. 

From the point of view of shareholders the case 
of the Highland Company seems a hard one, but 
the general community must be considered. They 
have built about 200 miles of railway through the 
sparsely populated counties north of Inverness, 
with main arteries to the coast at Strome Ferry on 
the west, Thurso on the north, and Wick in the 
east. They have nurtured a traftic, although as the 
chairman, Sir George Macpherson Grant, said, a 
train sometimes runs 100 miles without anything in 
it. They are now considering schemes for lines 
through straths and glens and on to fishing coast 
villages, for the purpose of still further adding to 
their traffic and at the same time of bringing faci- 
lities to the people. Of course there was much 
talk of philanthropy and of preventing depopula- 
tion, and it was pointed out that the lines now under 
consideration would make collectively 2474 miles. 
Should the company have to share the traffic 
for the south at Inverness with a powerful com- 
petitor, these necessary lines could not be made. 
The manager of the company, Mr. Steel, stated that 
of 173,7621. of traftic conveyed between the extreme 
north and Perth each year, 118,0001. might fall to 
be divided at Inverness should a competing company 
obtain access, and thus the difticulties of making 
new feeders would be increased ; for, although the 
Light Railway Commissioners have powertomake free 
grants, much of the capital must nevertheless come 
from the Highland Company. Thus, for the 10 
miles’ extension from Strome Ferry to Kyle, the 
Government was granting 45,000/., and for the 
Cromarty and Dingwall Light Railway 30,0001. to 
35,0001. is expected ; but of the total of 90,0001. 
the Highland Company will still require to pro- 
vide 20,0001. This latter seems a small proportion 
of the total cost to be found by the company which 
is to profit by the carriage of the through traffic 
from the line to Perth, for, on an average, it will 
be seen that each mile of railway north of Inverness 
provides annually nearly 6001. of traffic between 
Inverness and Perth. Again, it is true, as men- 
tioned by the general manager, that the capital is 
6,157,2271., and that the dividend on the ordinary 
stock was only 1} per cent. last year; but the 
average for some years is over 3 per cent. 

The Highland Company, of course, are right to 
fight for the sole possession of their territory ; but 
there is no doubt competition would do a world of 
good to the district. Even the foraying of late 
years in Inverness-shire, and the threats from the 
Great North of Scotland, have induced the High- 
land to wake up. Formerly the trains from the 
south had to make a detour north by Forres, describ- 
ing the two sides of a triangle, when the third side 
or base would have shortened the route by 26 miles. 
This new line to Aviemore is only now being con- 
structed, and the line from Stanley is to be doubled 
to facilitate traftic, the cost being 500,0001. All this 
expense was urged as a reason why a competitive 
lineshould not get into Inverness, but the quickened 
enterprise might have been an argument on the 
other side. The people of Inverness want to get 
their barley cheaply transported, for the fine peat 
of the district gives a rich flavour to the whiskey 
made in their 12 distilleries, and then there is 600 
or 700 tons of this sent week’y to the south, so 
that here, again, competition mht reduce the cost 
of transmission, since the proposed route is 16 miles 
shorter even with the Highland improvements. At 
present coal from the West costs 1s. more for transit 
than from the East or Fife district ; the conditions 
would be reversed if the through route from Lanark- 
shire was opened. Thus the Inverness Town Coun- 
cil and other public bodies welcomed the construc- 
tion of the Fort Augustus line, promoted by resi- 
dents in the glen. In this they were probably 
right, for this company proclaimed its neutrality as 
between the two great trunk lines, but would 
nevertheless promote, as far as it could, through 
traftic on to the West Highland and North British 
system as against the Highland Railway. Each of 
the two big companies regarded it as a through line 








without reference to local requirements. More- 
over, this local line was the only one of the three 
which included branches to the harbour of Inver- 
ness, and further proposed the demolition of much 
‘¢ slum ” property. 

It was very good of Mr. Balfour Browne, who 
put forward the West Highland and North British 
case, to say that all three promoters were equally 
actuated by selfish motives, and that it was for the 
Committee to determine whose selfishness would do 
most good for the public. His scheme was to make 
a line from Fort Augustus to Inverness, and under 
the plea of running powers over the Spean Bridge 
and Fort Augustus length, take practical pos- 
session of it. It is only a very small step from 
this to the simple plan of the good old times. 
The two companies could then dictate terms 
to the Fort Augustus Company, who, as Lord 
Burton, the chairman, put it, would be ‘‘ be- 
tween the upper and nether millstone.” Mr. Bal- 
four Browne, however, believed that it was the 
Highland Company who were acting on the simple 
plan ; but whether or no the people of the glen— 
owners of 180,000 acres supported the locally-owned 
line—were likely to come off worst, as the line in 
other hands would simply be a through traffic 
railway. This was the case for the local line; but 
it does not seem quite clear that there is local 
traflic to justify a line, so that its revenue must be 
got largely as a feeder or a block line. There was, 
too, the suspicion that it would certainly be bought 
up by one or other of the companies. If it got its 
own line through to Inverness, it could command a 
good price ; if either of the other concerns succeeded, 
then the throw of the dice would be against it. 
Indeed, there seems reason to believe that there 
was coquetting between the Highland and the local 
line, and that it was all a question between 3% and 
3 per cent. preference dividend on capital. 

Mr. B. Blyth, of the well-known Edinburgh firm 
of engineers, Messrs. Cunningham, Blyth, and 
Westland, who was examined for the North- 
British scheme, was quite right in urging 
that if the Highland scheme was granted, or 
they secured the lien over the local line, the com- 
petition would not be very effective. A glance at 
the map will show that, for Inverness is the apex 
of the competitive lines, and if the new opposition 
line be 50 or 60 miles distant from Inverness, the 
Highland will not be disposed to encourage traffic 
over their 30 miles of the opposition route when 
they may take it 144 miles to Perth. As to the 
results, it was stated on behalf of the North British 
Company that by the new route the single fare 
between Glasgow and Inverness would be 12s. 9d. 
third class and 21s. 2d. for the return fare; while 
the fares by Perth at present are 17s. 24d. single 
third class and 30s.6d. return. The proposal of the 
Highland Company to shorten their route at Avie- 
more by 25 miles will bring down their fares, but 
they may still be in excess of the proposed West 
route fares by 2s. 3}d. single journey and 5s. double 
journey. The shorter route would, of course, rule 
the rate, and the Highland Railway would have to 
make a rate upon an equality with that. Advantages 
would also be derived from farmers whobrought their 
sheep from the north. The rate upon the longer 
through route would have to be reduced to the rate 
on the short through route. Even with the shorten- 
ing of the Highland line at Aviemore, the quickest 
time a train could run from Glasgow to Inverness 
would not be 5 hours 25 minutes, as stated by one 
witness for the Highland Company, but 5 hours 
42 minutes. There would not be the slightest diffi- 
culty in running a train from Glasgow to Inverness 
by the proposed new route in 5 hours. Again, 
for the West Highland the objective point is un- 
doubtedly Inverness. The line cost 1,615,000/.; 
the North British are giving 3 per cent. on this 
capital; and although it has been three years in 
existence, it is not yet paying working expenses, so 
that there is some reason for the company trying to 
get a share of the Inverness traffic. 

But it was impossible to disguise the fact that 
the West Highland or North-British extension line 
was purely competitive. Here is a part of the 
examination of Mr. John Conacher, general manager 
of the North British Company, by Mr. Pope : 

I should like to ask you, said Mr. Pope addressing Mr. 
Conacher, what is the new traffic your competition is to 
develop ?—We carry a very small proportion now from 
Glasgow to Inverness and the north. It goes round by 
the Caledonian at Perth, and the opening of the new and 
shorter route would largely develop new traffic. Is there 
a single new place you would serve ?—No, but we should 
have additional means. Is there a single interest which 











is not served ?—No. The new line would take away part 
of the Highland revenue at first, but it would go back by 
developing its traffic. You positively and seriously put 
it forward that you are putting your hand into the High- 
land chest and taking out of it two-thirds of what is in it, 
and you say they will be compensated by your shortening 
the route and cheapening the fares?—I admit the fact 
that the opening of this line will take traffic from the 
Highland Company. Practically your proposal is to 
transfer the point of connection with the Highland Rail- 
way from Perth to Inverness ?—The new line must inevi- 
tably alter the course. Would the effect of the Bill be to 
denude the Highland line of so much of the traffic where 
it became profitable without paying any compensation for 
that, and to put the North British in an advantage in 
competition, not only against the Highland, but against 
the Caledonian and Great Northern ?—Yes. Supposing 
your line passed, it would be removed from direct connec- 
tion with the West Highland by the Invergarry and Fort 
Augustus line ?—Not if we get running powers. 

Then the manager of the Caledonian Company 
said the Highland had acted fairly between his 
and the North British Company, and since 1865 
Parliament had held evenly the balance of power 
between the two rival railway companies. This new 
scheme of the North British would upset the 
balance, and in his opinion be disastrous in time to 
the Highland. He seemed, however, to prefer the 
local scheme, but when the Committee came to give 
their decision it was found that the Highland Com- 
pany had won their case. They are not, however, 
to have running powers over the locally-owned line 
from Fort Augustus to Spean Bridge. Thus an 
alternative route from Glasgow to Inverness is 
sanctioned, it is 16 miles shorter than vid Perth ; 
but the North British will conduct the traftic to 
Spean Bridge ; the local line (the Invergarry and 
Fort Augustus Company) to the last-named town, 
and the Highland from thence to Inverness. Of 
course, should there be obstruction of traffic, or 
the like, by any of the companies, running powers 
may be given later, so that the end is not quite yet. 

The Bill of the Great North of Scotland Company 
under which they propose to double the Highland 
Railway line from Forres to Inverness—a distance 
of 35 miles, and in which they seek running powers 
over this part of the line, is also under considera- 
tion this week. Hitherto the Great North have had 
to hand over their traftic tothe Highland at Forres, 
and it has been at times very vexing to them when 
they made a fine run from Aberdeen, in connection 
with the passenger service from the south, to wait 
at this point until the Highland train came up 
north, so that both might go on to Inverness to- 
gether. When the- new line from Aviemore to 
Inverness is opened, the Highland will be in still 
more advantageous conditions for playing with the 
interests of the Great North if so inclined. Of 
course, the only reason for the Parliamentary con- 
cession to the Great North could be consistent 
delay on the part of the Highland, and thus a great 
number of witnesses have been brought up to 
multiply instances and prove that it is for the 
public good that the concession should be granted. 
The decision of the Committee has not yet been 
given. 





THE GROWTH OF A JAPANESE 
STEAMSHIP COMPANY. 

PropaBty the greatest incident in the history of 
modern industry in Japan is the wonderful growth 
of its steam marine. Its most important factor is 
the Nippon Yusen Kaisha, or Japan Mail Steamship 
Company. That company has issued from its office, 
9, Fenchurch-avenue, London, E.C., a handbook 
of information for passengers and shippers, which 
is not only valuable for the information it contains 
with regard to the operations of the company, but 
is also in itself an interesting example of the evolu- 
tion which is going on in Japan, for it com- 
bines many features which are purely Japanese 
with the most modern developments of similar 
handbooks issued by European steamship com- 
panies. It is printed on Japanese paper, although 
it is arranged in foreign style, and its cover 
and contents at once show the artistic sense 
of the Japanese and their power of adapting 
foreign arrangements to suit their own require- 
ments. Fully a half of the book is a guide to the 
most interesting and beautiful parts of Japan, 
special attention, of course, being paid to the prin- 
cipal ports of call of the ships of the company, and 
the places of note or interest in their vicinities. 
Illustrations are given of the most interesting sights, 
so that, altogether apart from the = object for 
which the book is issued, it will make a noteworthy 
addition to the collections of those who gather all 
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the information they can regarding the industrial 
and commercial developments of Japan. 

The most important part of the book, however, 
is that which tells the story of the Japan Mail 
Steamship Company, for that is practically the 
story of maritime enterprise in modern Japan. The 
company had its origin some 30 years ago, when 
half a dozen vessels, acquired originally by the 
feudal chief of Tosa, were transferred by him to 
Mr. Iwasaki Yataro, an eminently capable official of 
that clan. With these ships Mr. Iwasaki founded 
the Mitsu Bishi (Three Diamond) Company, and 
for some years carried on the work of the com- 
pany with very considerable difficulty. The first 
great impetus was given to the company when a 
few years later the Japanese Government found 
it necessary to despatch a military expedition 
to Formosa for the purpose of punishing some 
of the native tribes who had murdered and ill- 
treated the crews of some Japanese vessels which 
had been wrecked on the coasts of that island. As 
the affairs of the various feudal governments were 
taken over by the central government, a number of 
foreign-built vessels, some steamers, some sailing 
ships, came into the possession of the latter. These 
were at first employed, under official control, for 
mail-carrying purposes, but after the Formosan ex- 
pedition, to the success of which the Mitsu Bishi 
Company materially contributed, the Government 
not only handed over its own vessels to that com- 
pany, but also assisted it to buy out the Yokohama- 
Shanghai service of the Pacific Mail Steamship Com- 
pany and to acquire the steamers hitherto employed 
in that service. Thus in 1876 the company found 
itself in possession of the following fleet : 


Sailing vessels ... ees aes ie eee 6 
Steamers under 100 tons burden... see 2 
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No great augmentation was made to these num- 
bers during the next six years, but in 1882 the 
Government became persuaded that some decisive 
step must be taken to increase the mercantile 
marine, and to add to it steamers capable of per- 
forming the functions both of transports and 
cruisers. Another company was therefore orga- 
nised under the name of Kyodo Unyu Kaisha, or 
Union Navigation Company. A trial of three years 
demonstrated the inexpediency of having two rival 
companies in the field, both receiving a measure of 
State aid, and in 1885 the two were amalgamated 
into the present Nippon Yusen Kaisha, or Japan 
Mail Steamship Company. 

During the following nine years, the great bulk 
of the coastwise carrying trade was performed by 
the steamers of the company, and regular services 
were also kept up between Kobe and Vladivostock, 
Kobe and Tientsin via Korean ports, and Yoko- 
hama and Shanghai. Moreover, in 1892, when the 
rapid development of the cotton-spinning industry 
in Japan lent importance to the question of pro- 
curing a supply of raw cotton, the company esta- 
blished a line of steamers to ply between Japan 
and Bombay. At the same time vessels flying the 
Nippon Yusen Kaisha’s flag also made frequent 
voyages to Australia and Hawaii, carrying emi- 
grants. During this time the company received 
from the Treasury a yearly subsidy, in considera- 
tion of which it was pledged to maintain several 
special mail routes, to place its vessels at the dis- 
posal of the Government for transport purposes, 
should occasion for such a step arise, and generally 
to carry mails between the ports to which its 
steamers plied. 

In 1894 the war which broke out between China 
and Japan gave a great impetus to the operations of 
the company, and the latter rendered effective service 
in carrying large bodies of troops to Korea, to Man- 
churia, to China proper, and to Formosa. At one 
time the armies of the empire beyond the sea aggre- 
gated 120,000 fighting men, together with 100,000 
land transport coolies. Such an effort severely 
taxed the shipping resources of the country. 
Nearly all the large steamers of the Nippon Yusen 
Kaisha had to be taken up for public service, and 
it became necessary to purchase many others, not 
only to augment the fleet of transports, but 
also to obviate any prolonged interruption of the 
regular maritime carrying trade. Nearly all these 
newly acquired steamers remained in the hands of 
the Nippon Yusen Kaisha. In fact, just as the 
Formosa expedition of 1873 greatly improved the 





Mitsu Bishi Company’s status and increased its 
fleet, so the war of 1894-5 finally established the 
Nippon Yusen Kaisha’s reputation for efliciency, 
and amply justified the trust hitherto reposed in it 
by the State. The company had no less than 50 
steamers engaged, throughout aspace of ninemonths, 
in transport service that required the constant 
navigation of dangerous and unfamiliar seas in the 
depth of winter. Most of these ships were ofticered 
and manned by Japanese alone, yet from first to 
last only one serious accident connected with 
navigation happened to any ship, a fact which 
proved that the Japanese were now thoroughly 
competent to navigate and manage seagoing 
steamers. 

The successful issue of the war with China led to 
a marked impulse to maritime enterprise, and the 
Executive and the Legislature combining to foster 
that useful tendency, laws were passed granting 
special aid to navigation and shipbuilding. The 
company, therefore, resolved to greatly extend its 
field of operations. It increased its capital to 22 
million yen, and determined to establish regular 
steamship services to America, Europe, and Aus- 
tralia, and for which latter purpose it gave orders 
for the construction of a number of large and 
powerful steamers. It has now a fleet of 67 
steamers, aggregating 133,600 tons, the majority of 
them new, and provided with every resource for 
contributing to the comfort of the passengers, and 
with every modern facility for carrying trade. 
Moreover, 12 new steamers, each over 5000 tons, 
are now building, to be followed by six more, so 
that the Nippon Yusen Kaisha now ranks among 
the greatest enterprises of the kind in the world. 
The regular services maintained by it, indepen- 
dently of its lines between all the principal ports in 
Japan, are with China, Asiatic Russia, the Philip- 
pine Islands, Hawaii, the Straits Settlements, 
India, the Red and Mediterranean Seas, Europe, 
and America. Trips are also made at frequent 
intervals to Java, Cochin China, and the South 
Sea Islands, and a regular line has been instituted 
to Australia. The head office is in Tokio, and 
branch offices, and agencies to the number of about 
60 are enumerated in the hand-book. The com- 
pany has under its control in Yokohama, engineer- 
ing works for making and repairing ships’ appli- 
ances, and a stores department for supplying its fleet. 

The handbook is furnished with maps, which 
show the routes followed by the different lines of 
steamers, and with detailed information regarding 
them, all of which will be found both useful and 
interesting to those who are studying the problems 
connected with the shipping industry, but into 
which we do not at present require to enter. Ina 
recent issue of the Investor’s Review there is an article 
on ‘*Japan and the Shipping Trade,” in which the 
writer says that the Nippon Yusen Kaisha is in 
a flourishing condition, having paid a dividend for 
the half-year ending September last at the rate of 
12 per cent. per annum, and carried forward 190,538 
yens to the next account. Speaking of the effects of 
the Government subsidy, the writer continues : 
‘‘Though there may be a present loss on a voyage 
of several thousand yens, the cargo that may 
be influenced by the singularly favourable posi- 
tion of the company under the fostering care 
of a Government supremely anxious to encourage 
shipping must very soon convert this loss into a 
gain, even though it be a small one. Herein lies 
the great danger to European lines with which the 
Nippon steamers compete, or will compete. This 
Japanese line could not hope to secure a footing in 
the world’s carrying trade were it compelled to 
fight without aid. As it is, it may underbid the 
other lines in freights until they recognise it ; and, 
as the shipper is not afflicted with any strong 
degree of patriotic feeling, it is certain to obtain 
some cargo for every trip. The profits, added to 
the subsidy, will before long suffice to make 
a given voyage pay. Then, the presence of 
these steamers on the berth cannot fail to bring 
freights down, and they are already so low that 
there cannot be much profit on them. Moreover, 
by the aid of the Government guarantees the Nippon 
should be in a position to defy all the European 
lines.” On this latter point some light is thrown 
by a recent article in a Japanese journal, the 
Nichi Nichi, in which particulars are given of the 
financial aspects of the European and American 
services’ of the company. A round voyage to 
Europe requires 182 days, including calls at ports 
en route, as well as docking, and for a voyage to 
America 88 days are needed. It follows that a 





steamer cannot make more than two European trips 
annually, and that a service of 12 steamers repre- 
sents 24 trips perannum. The expenditure per voy- 
age is estimated at 176,885 yens and the gross in- 
come at 116,797 yens. Allowing 20 per cent. on ac- 
count of cost of handling cargo and accommodating 
passengers on outgoing and return voyages, the net 
earnings become 93,438 yens. In other words, the 
company incurs a loss of 83,447 yens per voyage. 
Moreover, 6 per cent. on the price of the steamer 
must be added, say, 26,055 yens, so that the 
loss incurred per voyage on the European line 
aggregates 109,502 yens, or 2,628,042 yens for 
24 voyages annually. As one steamer on the 
American line can undertake four voyages a 
year, the number of voyages by three steamers 
is 12. The expenditure per vvyage is esti- 
mated at 87,544 yens, and the gross income at 
48,400 yens. Subtracting 20 per cent. on account 
of cost of handling cargo, &c., and interest on the 
price of the ship, the net income is reduced to 
23,270 yens, showing a loss per voyage of 64,274 
yens, or 771,288 yens a year for 12 voyages by three 
steamers. If these calculations be correct, the com- 
pany must incur a total loss of no less than 3,399,366 
yens per annum on account of the Eurepean and 
American services. This is far more than’ the sub- 
sidy which is likely to be granted by Government ; 
at least, if that amount be allowed, the Japanese 
people will soon find out that they are paying too 
dearly for their mercantile marine. Probably it is, 
however, yet too early to make exact calculations 
on the subject, or to draw any deductions as to the 
results on British shipping. We have already, in 
previous articles, indicated some of the very difti- 
cult problems connected with the shipping industry. 
Evidently the Nippon Yusen Kaisha is destined to 
be a very notable factor in these problems, and we 
will, therefore, from time to time note the nature 
of the development of its operations and observe 
their results. 





THE STEAM TURBINE. 


THE very earliest steam engine of which we 
have any record was on the turbine principle, 
having been devised by Hero of Alexandria some 
2000 years ago. It was, as is well known, a simple 
hurdy-gurdy wheel driven by a jet of steam, and it 
probably required several hundred pounds of steam 
per horse-power hour. From this time onward 
no essential progress in the construction of the 
steam turbine was, however, made till the Hon. 
C. A. Parsons took out his patent some 12 or 13 
years ago, and a belief had become general in the 
engineering profession that it was impossible to 
construct an efficient rotary engine of any kind. 
The comparatively few who had a good knowledge 
of hydraulics were, however, perfectly well aware 
that the difficulties to be conquered were of a 
purely mechanical nature. In 1885 Professor 
Unwin stated this very clearly in his lecture 
on water motors, delivered before the Institution 
of Civil Engineers. He pointed out that the whole 
difficulty lay in the excessive speed with which a 
jet of steam issues from a suitable orifice under a 
comparatively moderate pressure. ‘‘So soon as 
we can find a material strong enough and durable 
enough to stand an excessive speed of that kind, so 
soon,” he said, ‘‘we may have steam turbines 
much smaller and cheaper, and not less efficient 
than ordinary steam engines.” This statement 
has proved prophetic. Two engineers working on 
different lines, and using different methods, 
have both produced steam turbines giving an 
electrical horse-power for under 20 lb. of steam 
per hour; in fact, in one case the Parsons 
turbine is claimed to have done this with an 
expenditure of only 17.28 lb. of steam per hour, 
and it would seem that the limit of efficiency is not 
yet reached. 

The theoretical efficiency of a perfect steam tur- 
bine is exactly the same as that of a_ perfect 
steam engine, but the difficulties to be faced to 
approximate to this efficiency are entirely different 
in the two cases. With the ordinary steam engine 
the principal source of loss is to be found in the fact 
that each end of the cylinder is alternately placed 
in connection with the steam and the exhaust. The 
cooling necessarily effected in the latter operation 
causes a condensation of the entering steam on the 
cylinder surfaces, the water thus formed being sub- 
sequently boiled off during exhaust without doing 
any useful work. Nothing of this sort occurs with 
the steam turbine, the sole difficulty being one of 
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speed. ‘The theory of the turbine is extraordi- 
narily simple. Given a jet of fluid moving at a 
given velocity and in a given direction, the 
problem is to transfer as much as possible of 
the energy contained in it to a moving bucket, 
from which the fluid should finally be discharged 
with only sufficient remanent velocity to make it 
clear the wheel. The whole question of bucket 
and guide-blade design is easily solved graphically. 
Let A B, Fig. 1, represent the velocity and direc- 
tion of the jet, and O B the direction in which the 
bucket moves. Then drawing A C perpendicular, 
the proper velocity of the bucket is D B = $B C, 
and the slope of the wall of the bucket at its en- 
trance should be parallel to A D. Making C F = 
AC, we have F D as the direction of the wall of the 
bucket where the water leaves it, and C F as its 
final velocity of flow. In a water turbine the en- 
trance lines and exit lines of the bucket are drawn 
parallel to A D and F D, the two being joined by 
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any convenient smooth curve. In his steam tur- 
hines we understand Mr. Parsons does not do 
this for financial: reasons, but leaves the angle 
sharp as at D. The total amount of energy 
originally in the fluid is of course propor- 
tional to the square of A B. That given up to 
the wheel is proportional to the square of C B, and 
that carried away to the square of C F. Hence 
the theoretic efficiency of an impulse turbine is 
equal to the square of the cosine of the guide-blade 
angle, i.e., is equal to cos? ABC. By making 
this angle flatter, we increase the efficiency of the 
wheel, but once A C is equal to about one-third 
A B, further decrease in the angle A C B only 
slightly increases the efticiency of the wheel. At 
the same time the smaller the angle A BC the 
greater must be the speed of the wheel, which for 
small angles becomes nearly equal to half the speed 
of the jet. Thus, to get a high efficiency out of the 
turbine wheel we must approach this speed. This 
immediately lands us into serious difficulties when 
we deal with steam. As we shall show later on, the 
theoretical speed of a jet of steam at 150 Ib. abso- 
lute flowing through a suitadle nozzle into a con- 
denser in which the pressure is, say, 2.5 lb. per 
square inch, is no less than 3650 ft. per second. 
Hence, if the wheel is to have a good efficiency, the 
bucket speed must approach 1800 ft. per second. 

Dr. de Laval has frankly accepted such speeds, 
and constructed his wheel to run at them. In the 
report of the official trial of the Laval 300 horse- 
power turbines made by Messrs. Breguet for the 
Edison Company, New York, it is stated that the 
wheels were 29.5 in. in diameter, and ran at 9000 
revolutions per minute. The rim speed must 
therefore have been 1160 ft. per second. As Dr. 
de Laval shrinks a ring of steel round his wheel, 
the stresses developed in this ring by centrifugal 
force become truly startling. A steel ring 1 in. 
thick and of 29.5 in. diameter, and run at the 
speed named, would be subjected to a tensile stress 
of no less than 63 tons per square inch. Such 
stresses are unheard of in ordinary engineering, 
though steel springs are often worked up to shear- 
ing stresses of 45 tons per square inch, whilst the 
working stress on pianoforte wires reaches as much 
as 120 tons per square inch, and is a vibratory 
stress at that. 


By a most ingenious, yet simple, device, Mr. 
Parsons succeeded in avoiding the necessity of 
dealing with such enormous working stresses and 
such excessive bucket speeds. His plan has been to 
break up the total fall of pressure into several stages. 
Thus the boiler steam first flows through one set of 
turbines intoan intermediate receiver. From this re- 
ceiver thesteam passes through asecond set of turbines 
into a second receiver, and then through a third 
set into the condenser. Thus if we had a boiler 
pressure of 150 lb. absolute, that in the first 
receiver might be, say, a pressure of 50 lb. abso- 
lute, and in the second one of 15 lb. absolute, 
whilst the condenser pressure might be 2.5 lb. 
Then the theoretical velocity of flow into the first 
receiver will be about 2030 ft. per second, that 
between the first and second receivers about the 
same, and that between the second receiver and 
the condenser a little more. There has thus 
been a substantial reduction made in the velo- 
city of flow of the steam, and a_ correspond- 
ing decrease in the bucket speed; but this latter 
is still further reduced by means of another 
ingenious device. Referring to Fig. l again, we have 
C F as the speed with which the fluid leaves the 
turbine, and if this is high we can make the bucket 
speed low, but the amount of energy taken out of 
the fluid is correspondingly decreased. We can, 
however, pass this rejected fluid through a second 
turbine ‘and take out some more of its energy in 
this wheel, thence the fluid may pass into a third, 
fourth, or fifth, or any successive number of wheels, 
each of which takes out some of the energy left, 
so that finally the steam may leave the last 
wheel at quite a moderate velocity, whilst by sufti- 
ciently increasing the number of wheels we can re- 
duce the bucket speed to any desired limit. The 
diagram for a succession of four such wheels is 
shown in Fig. 2. Here GH represents the direc- 
tion and velocity of the jet impinging on the first 
wheel, the velocity of the latter being equal to 
4 I H. The remanent velocity on leaving this 
wheel is equal to I G, and the fluid on leaving the 
wheel is turned into the direction I K by means of 
guide-blades. Then I K = I G denotes both the 
velocity and direction of the jet entering the 
second wheel, whilst on leaving this wheel the re- 
manent velocity is denoted by IJ. By means of 
guide-blades the fluid is now turned into the direc- 
tion J M, in which it enters the third wheel, 
leaving with the velocity J L. Finally the fluid 
enters the fourth wheel along the direction L O, 
and leaves with the velocity LN. The energy 
finally carried away by the fluid is then proportional 
to the square of line LN, and the theoretic effi- 
ciency of the combination is 

G H?-L N? 
G H? 


If this is made equal to 0.9 we have a bucket speed 
for the battery of turbines of only 0.237 G H in 
place of the 0.47 GH required to get the same 
efficiency with a single wheel. In general, if s be 
the initial speed of the steam, v the velocity with 
which it is designed to leave the last bucket, and b 
the bucket speed, we have, for a series of 1 wheels 








4nb? = 3s? — 2, 
so that the bucket speed varies proportionately to 
the square root of the number of buckets. 

The whole of the above remarks would apply 
equally to water turbines as well as to those worked 
by steam. The laws of flow of the latter from a 
nozzle are, however, very different from that of a 
liquid like water, and present several very striking 
peculiarities. Thus, if we allow steam to flow through 
a sharp-edged orifice into the open air, the weight 
discharged increases up till the inside pressure is 
about 1.7 times the external pressure. Any further 
increase of pressure does not, however, cause any 
increase in the discharge. In fact, the pressure at 
the vena contracta of the jet never falls below about 
0.58 of the internal pressure. Hence to get the 
full velocity due to the head, it is necessary to care- 
fully design the nozzle used, which should be of the 
flaring type. With a properly designed nozzle it 
is easy to calculate the velocity of flow of the 
steam from its temperature-entropy diagram, 
part of which is given in Fig. 3, which has 
been drawn for 1 lb. of steam. The characteris- 
tic of this diagram lies in the fact that verti- 
cals represent temperatures, whilst areas repre- 
sent quantities of heat. It is convenient to have 
a name for horizontal distances on the diagram, 
hence these have been designated entropy. From 











the diagram it appears that the entropy of water at 
a temperature of 862.0 deg. absolute is 6.759 
units, whilst the entropy of dry saturated steam 
at this temperature is 7.724 units. The corre- 
sponding pressure is 250 lb. absolute per square 
inch. Similarly the entropy of steam at 150 Jb. 
pressure with an absolute temperature of 819.5 deg. 


Fig. 3. 
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is represented by the point P, and that of water at 
the same temperature by the point T. Now it is 
known that when steam expands adiabatically its 
entropy remains unchanged. In flowing through a 
nozzle the expansion must be practically adiabatic, as 
there is not time for any sensible transmission of 
heat from or to the walls of the nozzle. Thus sup- 
pose dry steam at 150 lb. pressure is caused to flow 
through a nozzle into a receiver at 15 Ib. pressure. 
Then the point P denotes the original condition of 
the steam, whilst, as the entropy is unchanged by 
adiabatic flow, its condition after exit must be re- 
presented on the diagram by the point V. Now 
the condition of 1 lb. of dry saturated steam 
at 15 lb. pressure is represented by the point 
W, whilst that of water at the same temperature 
is represented by the point U. The point V falling 
between U and W denotes that in the expansion 
some of the steam has been condensed, and, in fact, 
the dryness fraction of the steam at exit is equal to 


ow’ Then the area TP V U denotes the 
amount of heat which has been expended in com- 
municating velocity te the jet. Measuring this off the 
diagram, or calculating it from the dryness fraction 
and the other data known, it is found that about 175 
units of heat have been expended in this way. The 
number of foot-pounds equivalent to this is 175 x 
772 = 135,000 nearly, and the velocity of the jet 
is then given by the equation 

v2 

29 


= 135,000, 


whence v = 2940 nearly. 

In a precisely similar way, if the steam were 
expanded through a nozzle down to 2.5 lb. abso- 
lute pressure, its condition on the temperature- 
entropy diagram after expansion would be repre- 
sented by the point R, its dryness after expan- 





sion by the ratio 3? and the energy producing 


velocity by the area TP RQ, which is equal to 
about 270 heat units. Hence the corresponding 
velocity of flow will be about 3650 ft. per second. 
The effects of friction will, of course, somewhat 
modify these figures, and will tend to increase the 
dryness fraction and correspondingly diminish the 
velocity. 








ALLOYS. 

In his third Cantor Leeture on the above sub- 
ject, delivered at the rooms of the Society of Arts, 
Adelphi, on Monday last, Professor Roberts-Austen, 
C.B., F.R.S., stated that he would endeavour to 
demonstrate a very close analogy between the iron- 
carbon compounds and ordinary alloys. Up till re- 
cently these iron carbon compounds had usually been 
considered as differing from ordinary alloys, although 
Matthieson in the ‘‘ sixties” had spoken of them as 
theiron-carbonalloys. Although the evidence avail- 
able had long made it difficult to avoid the conclu- 
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sion that iron in the carbon compounds might exist 
in allotropic forms, this view had been combated 
by chemists until the publication of the more recent 
work in which alloys were studied as solutions. 

The experiments he had referred to in his previous 
lecture proved that at even as low a temperature as 
250 deg. Cent. solid iron could be penetrated by car- 
bon, even in the diamond form, and the rate of pene- 
tration had been actually measured, whilst the 
curve obtained on plotting the observations was 
quite similar in form to the diffusion curve of a salt 
dissolving in water. The action of carbon on iron 
was, however, very complex, but the microscope 
was capable of showing pretty well the nature of 
the events occurring, and he would throw on the 
screen lantern slides prepared by M. Osmond, of 
Paris, from photo-micrographs of sections of steel 
differing in carbon content and previous history. 
The preparation of such sections was a matter of 
great skill. The surface left by the ordinary pro- 
fessional polisher showed little but striae, which the 
operator would maintain were inherent in the steel 
itself. By using thoroughly well-washed emery and 
rouge, finishing the work on parchment paper and 
a cloth wheel, it was, however, possible to get more 
satisfactory results. The surface thus obtained, how- 
ever, required etching before it would show much 
under the microscope, and for this purpose nothing 
was better then liquorice water used fresh. The 
surfaces thus prepared showed under the microscope 
a sort of mineralogical structure, the different con- 
stituents of which had received distinctive names. 
Tn low carbon steels, the section would show patches 
of pearlite, which consisted of layers of iron sepa- 
rating layers of an iron carbide having the composi- 
tion Fe,C. With different proportions of carbon and 
different treatments of the steel in the way of 
hardening and tempering, very different kinds of 
structure were revealed under the microscope. 

The ordinary cementation process of making 
steel was an excellent instance of the penetration 
of solid iron by carbon, as the temperature in the 
furnace never rose sufficiently high to melt the 
steel. Although carbon anhydride and hydro- 
carbons probably played a part in the process, there 
was also penetration of the iron by solid carbon. 
If a cooling curve of a carburised iron were taken, 
there would be three points at which the fall of 
temperature was arrested. These points, corre- 
sponding to the temperatures 850 deg. Cent., 750 
deg. Cent., and 650 deg. Cent., had been named 
by Osmond Ar,, Ar,, and Ar, respectively. The 
two higher points were observable in the 
purest carbon-free iron, and must _ therefore 
correspond to allotropic changes in the metal 
itself, a fact which was confirmed by the sudden 
change which took place in the magnetic properties 
of iron when heated up to 750 deg. This change 
was known to Dr. Gilbert in the time of Queen 
Elizabeth. On examining a series of cooling curves 
for iron containing different percentages of carbon, 
it would be found that the two upper critical points 
gradually approached each other as the content of 
carbon was increased, and finally coincided. Still 
further increasing the carbon content caused the 
two to separate again, exactly as occurred with a 
lead-tin alloy. During the whole of this time 
the temperature corresponding to the lower 
critical point did no‘ vary, the convergence of the 
two being brought about by the descent of the 
upper one. Starting with iron containing but little 
carbon, this upper critical point denoted the tempera- 
ture at which iron fell out of solution in a mother 
liquor the freezing point of which was represented 
by the lower critical point. After the carbon con- 
tent had been increased till the two points coincided, 
a still further increase of carbon caused a separa- 
tion of the critical points again, but the upper 
point now corresponded to the falling out of carbon 
from the solution, which it did in the form of 
graphite. The third critical point, at 650 deg. Cent., 
was only found in carburised irons, and was the 
point of recalescence which could be detected even 
in the cast irons. From what had gone before, 
therefore, it would appear that steel was a solid 
solution of a carbide of iron, and this view had been 
accepted by Le Chatelier. Hence experiments on 
diffusion were likely to throw light on the pheno- 
mena of hardening and tempering. 

As stated above, when the carbon content ex- 
ceeded a certain limit, the carbon separated out, 
mainly in the form of graphite. By causing it to 


solidify under pressure, however, it might separate 
out in the diamond variety, and as a matter of 
fact it was probable that all steels contained a 





certain number of these microscopic diamonds. 
Using the electric furnace, M. Moissan had suc- 
ceeded in obtaining large quantities of these minute 
diamonds, the genuineness of which had been 
thoroughly tested. A block of cast iron, rich in 
carbon, was treated in the electric furnace, and 
when perfectly molten teemed into water. This 
caused the exterior to solidify before the interior, 
and as cast iron expanded on solidifying, the latter 
set under considerable pressure. Under these con- 
ditions much of the carbon was deposited in the 
diamond form. These diamonds could finally be 
separated from the metal by dissolving the latter 
away with acid. 








AMERICAN TRANSATLANTIC 
TELEGRAPHY. 

Tue American Commercial Cable Company 
appears to have come to stay. The undertaking 
originated in the necessity experienced by Mr. J. 
Gordon Bennett for obtaining cheap and abundant 
telegraphic matter from London every night for 
publication in the New York Herald on the follow- 
ing day. The American intelligence published 
daily in the great London journals is comparatively 
meagre, but American newspaper men go in heavily 
for European cablegrams; and Mr. J. Gordon 
Bennett was anxious, of course, to maintain the 
reputation of the New York Herald for pre- 
eminent enterprise. Calling tohis aid Mr. Mackay, 
of San Francisco, he accordingly established a 
new Atlantic telegraph undertaking. When the 
new line was brought into effective operation it 
was seen that it must go in for general telegraph 
business between the Old and the New World, in 
order to become a success. It embarked, in fact, in a 
competition with the Anglo-American Telegraph 
Company, Limited, and it has gradually grown in 
importance until it has now acquired the property 
of the Postal Telegraph Cable Company of the 
United States. The Anglo-American Telegraph 
Company, Limited, thought it had made a good 
stroke when it established intimate relations with 
the Western Union Telegraph Company, and the 
latter has been buying up competitors of all kinds 
for the last 30 years. It is a fruitless task, how- 
ever, to endeavour to extinguish American competi- 
tion, as no sooner is one company absorbed than 
another presents itself. The capital stock of the 
Commercial Cable Company stood at the close of 
1896 at 10,000,000 dols., and the dividends for 1893, 
1894, and 1895 amounted to 700,000 dols. in each 
year, while for 1896 they rose to 800,000 dols. In 
other words, the proprietors received last year a 
return upon their capital at the rate of 8 per cent. 
per annum. The net revenue of the company 
amounted in 1893 to 1,057,747 dols., in 1894 to 
1,010,438 dols., in 1895 to 1,215,308 dols., and in 
1896 to 1,176,565 dols. The increase in the 
amount distributed in dividends last year was due 
to the declaration of a bonus of 1 per cent. 
in addition to four quarterly dividends of 1? per 
cent. per annum. After paying these dividends 
the company was enabled to carry forward a balance 
of undivided profits of 846,678 dols. The reserve 
fund was also increased last year to the extent of 
250,000 dols. ; this sum was invested in first mort- 
gage bonds of the Commercial Cable Building Com- 
pany, secured by valuable real estate in New York. 
The amount standing at the credit of the reserve 
funds at the close of 1896 was 2,041,821 dols. The 
gross revenue of the company increased last year 
to the extent of 9518 dols., but the working expenses 
were more by 48,350 dols. This increase in the 
working charges was principally attributable to 
cable repairs, eight repairs having been carried out 
during 1896, as compared with five during 1895. 

The growth of the net profits, the steady increase 
of the reserve funds, and the acquisition of the 
undertaking of the Postal Telegraph Cable Com- 
pany are all proofs that we are justified in our 
observation that the Commercial Cable Company 
has come to stay. The fact that its accounts were 
audited last year by an English firm of accountants 
would even appear to indicate an intention on the 
part of the board to attract as much English capital 
as possible into the concern. It is doubtful, how- 
ever, whether English investors will take very 
kindly to the Commercial Cable Company, as it is 
tolerably certain that it is regarded as an intruder 
into a field of enterprise which English capitalists 
have come to regard very much as their own. But 
however this may be, the Commercial Cable Com- 
pany is certainly the most persevering and the 





most carefully administered American Atlantic 
Telegraph Company with which the Anglo-American 
Telegraph Company has ever had to contend. The 
English company crossed swords in its day with 
the redoubtable Jay Gould, but he was soon 
bought up. The Paris and New York Telegraph 
Company has also not been a particularly serious 
opponent, but the Commercial Cable Company is a 
different kind of affair altogether. Notwithstand- 
ing the competition of the Commercial Cable Com- 
pany, the prospects of the Anglo-American Com- 
pany have, however, been slightly improving of late 
years, although the position of the concern still 
leaves a good deal to be desired. The dividend 
upon Anglo-American ordinary stock for 1893 was 
at the rate of 2/. 11s. per cent.; for 1894, 21. 2s. 
per cent.; for 1895, 2/. 9s. per cent.; and for 1896, 
2l. 13s. per cent. The preferred ordinary stock 
received exactly double these amounts during the 
four years, but the deferred ordinary stock has 
received nothing since February, 1885. While the 
nominal capital of the Commercial Cable Company 
is 2,000,0001., that of the Anglo-American Company 
is 7,000,000/. The amount distributed in dividends 
by the English company in 1896 was 185,4981., 
while the corresponding amount paid away by the 
Commercial Cable Company was 160,000/. It 
would thus appear that, with a capital of less than 
one-third, the Commercial Cable Company earns 
nearly as large an annual profit as that secured by 
the Anglo-American Company. The hope for the 
Anglo-American Company is to be found in the ten- 
dency which telegraphic business has to gradually 
increase between the two worlds. That this ten- 
dency is real and substantial is seen in the fact that 
the Commercial Cable Company has been enabled to 
make a good business for itself without at the same 
time absolutely crippling the Anglo-American Com- 
pany, while the latter has been picking up rather 
than otherwise during the last three or four years. 
This recuperation of the Anglo-American Company 
is rendered all the more remarkable by the fact 
that since 1893 the United States have been con- 
tending with difficulties of the gravest character. 
As the Great West fills up and regains its pro- 
sperity by depending less exclusively than hitherto 
upon agriculture, Transatlantic telegraph business 
ought certainly to become more remunerative ; and 
the Anglo-American Company may gradually re- 
cover the prosperity which it formerly enjoyed, 
unless, indeed, it has to compete with some new 
rival. The Commercial Cable Company appears to 
have no renewal fund. It has, however, built up a 
reserve fund of 2,042,821 dols., while deference has 
further been paid to American commercial practice 
by the accumulation of undivided profits to the 
substantial further amount of 846,678 dols. In 
one way or another the company has accordingly 
reserves to the aggregate amount of 2,889,499 dols. 
with which to face any eventuality. The addition 
made to the reserves during 1896 was 626,565 dols., 
so that the affairs of the undertaking are being ad- 
ministered in a spirit of commendable prudence. 
This is as it should be, as all past experience shows 
that Transatlantic cables, whether British or 
American, will certainly not last for ever. 
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NOTES. 
Burnine Coke Waste. 

Schilling’s Journal fiir Gasbeleuchtung of De- 
cember 12 contains an interesting account by J. 
Haymann of tests made by the Niirnberg Gas 
Works with the perforated grate of Kudlicz. The 
grate is formed of four plates, 39 in. long, 1.2 in. 
thick, varying in width between 4 in. and 8 in., 
and perforated with conical holes, lin. apart, 
0.87 in. in diameter below and 0.12 in. above. 
Underneath this grate is a wind chamber, the air 
being supplied by injectors, so that the coal which 
is spread on the top of the plates is constantly 
whirled about by the draught. In the year 1895 
the gas works had 42,000 centner—we presume 
that masses of 100 kilogrammes equal to 2 ewt. 
are meant—of small coke. The coke was sifted ; 
about one-third of it could be sold for prices vary- 
ing between 6d. and 9d. per centner, whilst the 
remaining two-thirds of ‘‘ coke ashes ” would barely 
fetch 1d. This material was first tried, and for 
a time all went well. In 24 hours 35 centner 
of this dust were needed, against 21 centner of 
lignite, so that the value of this dust was averaged 
at 33.6 pfennige, almost exactly 4d. But the flues 
soon became full of ashes, and had to be cleaned 
every three or four days. This operation required 
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about 20 minutes, during which the steam pressure 
went down 30 1b. and more. A coarser coke waste 
was hence tried, which proved to have a compara- 
tive value of 4.8d. This material was burned for 
four weeks, at the end of which period the flues 
were still in fairly good condition. The grate was 
fired altogether for 151 days. On the forty-first 
day one plate had buckled upwards; at the end of 
the experiments two plates which had developed 
blisters, 1.5 in. high, were found to have cracked. 
The boiler examined did not show any sign of parti- 
cular wear. Haymann, who will continue these 
tests, concludes that the Kudlicz grate is easily 
fixed and attended to, and seems well adapted for 
pretty coarse coke waste, and, if frequent cleaning 
does not matter, even for burning coke dust. 


British Contractors 1x Keypr. 

Beyond the question of national pride, it is 
really difficult to see why the French people should 
so ardently desire to see the English cleared out of 
Egypt, for French trade, as compared to that of 
this country, receives so many advantages from our 
presence there. We lately referred to the failure of 
the Embabeh swing bridge, which was built by 
French engineers, and our remarks have brought 
us further correspondence which proves that what 
we said was not without point. Since then a fresh 
accident has occurred, which one would almost sup- 
pose, to judge by the comments of the French press, 
was the result of British perfidy. There would be 
no need to take notice of onslaughts made by 
journals which do not represent intelligent French 
opinion, were it not that English politicians are 
so very sensitive to these attacks. One cannot 
but sympathise with the British officials in the 
Public Works Department in Egypt, who are, as a 
rule, strong and capable men; but it is impossible 
to exaggerate the difficulty and delicacy of their 
position. They are public servants trained to a 
high sense of duty and the exercise of a spirit of 
fairness, but the instructions of the Foreign Office 
—that they are to show the greatest consideration 
for the susceptibilities of Continental authorities 
and contractors—render it almost impossible that 
they should act impartially according to their un- 
biassed opinions. Every step they take which 
dves not support foreign interests is misrepresented 
and distorted by the scurrilous Franco-Egyptian 
press. No doubt the English officials could put up 
with this with equanimity were it not that the 
attacks are read by politicians at home who give to 
them a weight of which they are altogether un- 
worthy. Since our previous note appeared we 
have had further instances brought to our notice of 
the way in which political opinion is brought to 
bear. Not long since a number of locomotives 
were required for the Government Railway De- 
partment. Tenders were invited, and the 
lowest was that of a Belgian firm, who quoted 
11. per engine below the price of an English firm 
who came next in price. The Technical Depart- 
ment recommended the acceptance of the English 
tender, on the ground of the economy of fuel and 
smaller cost for repairs which was characteristic 
of British locomotives, as shown by the statistics of 
the line. The chief of the Railway Administration, 
who is a Frenchman, declined to accept the recom- 
mendation of the Technical Department, unless it 
were accompanied by a letter from the English 
officials stating that the Belgian manufactory in 
question did work inferior to its British competitors. 
It was not to be expected that a general statement 
of so sweeping a nature would be made by English 
officials, and the tender went to the foreign firm 
whose tender was so fortunately situated in regard 
to the English price. We have received other in- 
stances of the difliculties the English public ofticials 
in Egypt have to contend with, and the disadvan- 
tages of English contractors and merchants owing 
to the strong anti-British feeling. 'hat feeling, of 
course, we cannot help, but we might expect our 
own Foreign Office to be a little more stiff-backed 
when there is clearly justice on our side, more 
especially as this weak complaisance does nothing to 
conciliate our implacable and unscrupulous foes of 
the foreign press. 

JarvaNese ARMAMENT Expansion PRoGRAMME. 

The Budget which was recently laid before the 
Japanese House of Representatives contains a 
summary of the programme which has been laid 
out for the expansion of national armaments, and 
we may note a few of its most important points. 
The fact that special attention is to be paid to the 
construction of forts shows that the Japanese are 











determined not to rely simply on their navy, 
efficient as that has proved itself to be, but have 
arranged to fortify some of the most important 
positions in the country. Among other places 
may be mentioned Kure, in the Strait of Naruto, 
and Sasebo in the Aki-Iyo Strait, Tsushima, 
Nagasaki, Maizuru, and Hakodate. It is proposed 
to spend over 20,000,000 yens on these constructions, 
and that this expenditure be spread over six years 
from the present time. The outlay on account of 
the building and initiatory equipment of barracks 
is spread over eight years, and amounts to 36,705,000 
yens, while that on account of manufacturing arms 
is spread over seven years and amounts to 18,341,000 
yens. Large sums are to be spent on arsenals and 
special constructions, and the aggregate amount 
which is proposed in connection with the arrange- 
ments for the expansion of the army during the 
period named, is 81,688,000 yens. It is arranged 
that by April 1, 1905, the army will have been raised 
to 12 divisions in addition to theGuards, that exten- 
sive works of fortification will have been completed, 
and that full barrack accommodation will have 
been provided. Turning now to the navy, it may 
be remembered that the appropriations made for 
the first part of the extension programme amounted 
to 94,776,245 yens. The Budget now before the 
House of Representatives puts the amount for the 
second part of the programme at 118,324,718 yens, 
making a total of 213,100,962 yens, which is divided 
as follows : 








; we Yens. 
Shipbuilding... 126,047,975 
Armament ... me 66,927,491 
Erection of buildings 20,125,496 

213,100,962 


The shipbuilding and armament programmes 
extend over a period of 10 years, and it is expected 
that by March 31, 1906, the Japanese Navy will be 
increased by the addition of ships aggregating 
200,000 tons displacement. Summing up the 
various items, it appears that the special expen- 
diture of Japan during the period named, on the 
expansion of her national armament will amount 
to approximately 295 million yens; and that the 
increased current expenses of maintenance inci- 
dental tothe expansion will amount to 21,623,488 
yens, of which 13,822,669 yens will be required 
for the army, and 8,800,819 yens for the navy. 
As to the source from which the money is to 
be obtained, it is to be noted that out of a 
total indemnity paid by China of 345 million 
yens, 79 millions were taken to cover war 
expenditures, so that only 266 millions remained 
available for purposes of military and naval expan- 
sion. There is thus a deficit of 29 million yens, to 
which must be added the supplementary fund of 
63 million yens appearing in the Formosa Budget 
for the next fiscal year. Moreover, there are extra- 
ordinary expenditures aggregating 703 million yens 
tobe met during the next 10 years, so that 106 
million yens have to be provided over and above 
the indemnity. It is proposed to raise a Public 
Undertakings Loan for 1385 million yens (about 
14,000,000/.), so that Japan will soon have what 
appear to be necessary accompaniments of modern 
civilisation, namely, great armaments and a large 
national debt. The financial affairs of the Japanese 
will require very careful handling during the next 
few years, and it is to be hoped that the progress 
in commerce and industry may not be put back by 
undue expenditure on national armaments. 


THE NEW STEAMER ‘‘ DUCHESS 
OF DEVONSHIRE.” 

THE new twin-screw steamer Duchess of Devon- 
shire, built by the Naval Construction and Armaments 
Company, Limited, Barrow-in-Furness, for the services 
between Barrow and Belfast, or alternately between 
Barrow and the Isle of Man, has completed her trials 
on the Firth of Clyde under the most adverse weather 
circumstances conceivable. The series of trials in- 
cluded progressive speed runs on the measured mile at 
Skelmorlie for the information of the designing staff at 
Barrow. These were at 12}, 15, 163, and 18} knots. 
The vessel next ran forced draught measured mile 
runs, but a strong ebb tide and the gale were adverse 
to fair results. As it was, the first run was made at 


19.56 knots; while the second, which ought, under | 


ordinary conditions, to have been faster, was made at 
a slower rate; but themean worked out to over 19 knots. 
The vessel was next required to steam for six hours under 
forced draught, maintaining 18} knots. Notwithstand- 
ing the weather conditions, the mean was 18.8 knots, with 
a mean air pressure of 1 in. in the stokehold. In view 
of the satisfactory character of the results generally, 








the owners decided to dispense with the natural- 
draught trial. Everything worked well, and the 
anticipation of a regular six hours’ journey between 
Belfast and Barrow, and of 24 hours between the Isle 
of Man and Barrow, will be realised. One point of 
special note is that the vessel proved herself a good 
sea boat. She has deep bilge keels, and in the heavy 
beam sea experienced on the voyage round to the 
Clyde she rolled only slightly, and took little water on 
board, so that Mr. Adamson, the managing director at 
Barrow, is to be congratulated on another success. 

The Duchess of Devonshire, by reason of the desire 
to use her for either service, is somewhat of a com- 
posite ship. She has the extensive passenger accom- 
modation required for the Man trade, and yet can 
carry a large number of cattle on the *tween-decks, 
where every convenience is fitted ; for in the past the 
Irish cattle trade has been conducted too frequently 
with little consideration for the animals. Her di- 
mensions, limited to suit berths, made the high 
speed difficult of realisation, and therefore her suc- 
cess is the more satisfactory. She is 300 ft. long, 
35 ft. beam, and at 10 ft. 34 in. draught on trial 
displaced 1720 tons. Her moulded depth is 15 ft. 
She carries 120 first-class passengers, and has a 
certificate for 1200 steerage passengers. Her gross 
tonnage is 1280, and her net tonnage about 500 tons. 
The engines, which have been designed by Mr. James 
McKechnie, the engineering manager, are of the triple- 
expansion type to indicate 5000 horse-power while 
running 175 revolutions, and the propellers are of 
9ft. 9in. diameter The high-pressure cylinders are 21 in. 
in diameter, theintermediate 32 in., and thelow-pressure 
cylinders 50 in., the stroke in each case being 30 in., 
so that the piston speed is 875 ft. per minute. The 
cylinders are separate castings, bolted together, sup- 
ported amidships on cast-iron columns, and at the 
sides of the ship by wrought-steel columns, which are 
secured to strong cast-iron bedplates. The double 
bottom of the ship, forming the engine seat, is care- 
fully designed with a view to reduce vibration to the 
minimum. The bodies of the condensers are formed 
of wrought-steel plates, and the total cooling surface 
of the tubes is 5400 square feet. The propellers are 
of the built form, the boss being of cast steel and the 
blades of bronze. Steam is supplied by two double- 
ended boilers 14 ft. 6 in. in diameter and 20 ft. 3 in. 
long, working at a pressure of 200 lb. per square inch. 
The total heating surface is about 8900 square feet, 
and the bar surface about 257 square feet. The stoke- 
holds are arranged so that the boilers may be worked 
under forced draught. 








THE LATE MR. WILLIAM HUNT. 

REGRET will be widely experienced at the death, at 
the comparatively early age of 55 years, of Mr. William 
Hunt, who, as engineer of the Lancashire and York- 
shire Railway during the past 21 years, has done much 
to make that concern a profitable and useful under- 
taking. At the age of 16, Hunt was articled to Mr. 
H. D. Martin, and during the period of 1858-62 was 
employed on construction works and in the locomotive 
shops on the North London Railway, which was then 
under construction. He was also associated at this time 
with the East and West India Docks at London, and de- 
signed portable barracks for the late EastIndia Company 
for use in the Bengal Presidency, finally returning to 
the North London Railway to lay out and prepare the 
Parliamentary plans of the extension from Dalston to 
the City. From 1862 to the midsummer of 1865 he was in 
the Isle of Wight as resident engineer on the Cowes and 
Newport Railway, which he carried through almost from 
the initiatory stages. Thence he went for three years as 
principal assistant to the late Mr. J. S. Burke, who was 
occupied largely in the preparation of Parliamentary 
plans and estimates, and subsequently of designs and 
contract drawings for the Dublin Trunk Connecting 
Line, and for the Southern Railway of Ireland. From 
May, 1868, to September, 1869, he was assistant engi- 
neer under the late Sir John Hawkshaw on the 
Kast London Railway works, acting subsequently as 
resident engineer on the important works. In 1876 
he became chief assistant to the engineer of the Lan- 
cashire and Yorkshire Railway, being promoted six 
years later to the chief post in the department. His 
large experience in the metropolis was most valu- 
able, as his work included heavy reconstructions in 
Manchester and in Liverpool. Under his direction the 
company carried out within a few years most exten- 
sive alterations necessitating the expenditure of eight 
millions sterling, including the doubling of the 
line from Sandhills into Liverpool and the con- 
struction of the new Exchange station there, the con- 
struction of the Pendleton and Hindley line, whereby 
a new route was opened up from the company's 
system into Liverpool, the oe | of new goods 
and passenger stations at Bradford, while in Man- 
chester the whole locality around the company’s 
Victoria station has been entirely altered, the greater 
accommodation required taxing Mr. Hunt’s experience 
more largely owing to the proximity of the Rivers Irk 
and Irwell. In the prosperity of the Lancashire and 
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Yorkshire he had a very active interest, and his last 
public appearance was before a House of Commons 
Committee at the end of last week. He died on 
Monday at his residence, High Lea, Crumpsall, and 
was interred on Thursday. He become an associate of 
the Institution of Civil Engineers in 1868, and a mem- 
ber in January, 1876, but took little active interest in 
the proceedings of any of the technical societies. 








ELECTRIC LIFTS AND CRANES. 

Atv the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 30, Mr. John Wolfe 
Barry, C.B., F.R.S., the President, in the chair, the 
yaper read was on “ Electric Lifts and Cranes,” by Mr. 
Heaey W. Ravenshaw, Assoc. M. Inst. C.E. 

This communication referred to the application of the 
electric motor to the working of lifts and cranes. Where 
hydraulic power was available, its simplicity afforded 
many advantages, although in the ordinary form of hy- 
draulic motor as great an amount of water was used with 
alight load as with a heavy one. The electric motor, 
however, only absorbed current in proportion to the work 
developed, and this fact alone justified its application 
in certain cases. The chief requirements of the motor 
were sparkless commutation, self-adjusting brushes, 
and automatic lubrication. Shunt machines were gene- 
rally used on account of their regular speed with varying 
loads ; a few turns of series winding were, however, 
sometimes added to give prompt starting. Worm gear- 
ing was employed, and gave compactness and silent run- 
ning, with a quick pitch for the worm ; ball-bearings and 
an oil bath were recommended. To give good results, how- 
ever, the ball races must be of high-class steel, and be ground 
perfectly true after hardening. A special form of rope- 
drum made by Messrs. Easton, Anderson, and Goolden, 
Limited, and the Sprague screw elevator with ball-nut 
were described. 

The regulating gear should provide prompt and accu- 
rate control, absence of jerks, small current consumption, 
and regular speed. Resistance was necessary in the cir- 
cuit of the motor at starting to prevent a great rush of 
current ; and this should be controlled automatically, as 
it was impossible for the attendant to tell the position of 
the switch when a hand rope was used. The automatic 
controller used by the Otis Company was described, as 
well as an arrangement controlled by a centrifugal 
governor which had been designed and used by the author. 
Magnetic brakes were advocated, the cage being auto- 
matically stopped when the current was accidentally 
broken. The magnet should be fitted with non-induc- 
tive resistances to prevent sparking on breaking the 
circuit. Tests of an Otis elevator and a curve showing 
the energy consumed under varying loads were given, the 
cost per return trip with four persons to a height of 
36.5 ft. being 0.1014. at 4d. per Board of Trade unit. The 
cost of an average trip with two persons to a height of 
24.75 ft. was 0.060d. at ee unit. 

Electric cranes presented several marked advantages 
over those driven mechanically, owing to the flexibility 
of the control of the motor and the simplicity of the con- 
ductors for transmitting the power. The relative advan- 
tages of the use of a separate motor for each motion, and 
of a single motor and friction clutches were discussed, the 
mechanical simplicity in the one case and the electrical 
simplicity in the other enabling either system to be used 
with good results. Tests were given of a 20-ton electric 
crane, at Woolwich Arsenal, arranged on the single- 
motor principle, friction clutches being used to actuate 
the various movements. The collectors for the current 
with the method used for insulating them were described. 
Owing to the special requirements of this crane much 
gearing was necessary, and a heavy chain-block, weighing 
nearly 2 tons, was fitted. The efficiency was thus re- 
duced, especially at light loads, and the horse-power de- 
livered to the load, as well as that delivered to the block, 
was given to enable the mechanical losses to be more 
readily obtained. A total efficiency of 53.42 per cent. 
was obtained when the load on the hook only was con- 
sidered, and of 58.28 per cent. when the weight of the 
block was included in the load. To drive the outer car- 
riage at the rate of 54 ft. per minute 8.4 electrical horse- 
power was required, and 10.2 electrical horse-power to 
traverse the load radially at the rate of 32.4 ft. per 
minute, both with a load of 20 tons. 

The paper was illustrated by drawings of the lifts and 
cranes described. 








THE PREVENTION OF THE VIBRATION 
OF STEAMSHIPS. 

. To THE Eprtor or ENGINEERING. 

Sir,—I highly appreciate Mr. Macalpine’s kindness in 
considering the points raised in my letter of February 26, 
and I note with satisfaction that he believes that with 
three-crank engines the vibration would be greatly 
reduced by the adoption of the plan suggested . me, 
and previously by his brother. Doubtless the idea has 
occurred to many minds ; for only yesterday in travelling 
from Paris, two of my fellow-voyagers were grumbling at 
the vibration, there being nothing else to grumble at, 
when one of them suggested that if only the peaceful 
moments could be prolonged indefinitely the trouble 
would be cured. 

he engines were running 160 revolutions, and passing 
each other four times a minute, the calm phase lasting 
about 24 seconds ; later the difference in s diminished, 
and sometimes the calm phase lasted half a minute. 

Mr. Macalpine’s belief that the governor which T pro- 
page to use would give rise to hunting is, I know, shared 
oy other marine engineers, but there is nothing to fear, 
for governors can now be made to act with absolute pre- 


cision, and do so act even under changes of load com- 
parable with those experienced in marine practice. 

The “hunting” of governors was formerly a terrible 
bogey, and I owe him several grey hairs; now, happily, 
he is dead. 

I am, Sir, yours faithfully, 
Joun S. RAWoRTH. 

46, Christchurch-road, S.W., March 31, 1897. 








‘* MUNICIPAL FINANCE.” 
To THE EpiTor oF ENGINEERING. 

Str, —I was somewhat surprised at a paragraph appear- 

ing in your last issue headed ** Municipal Finance. 

ferring to the increasing sums spent by municipal 
corporations, you say that it is due to the rapid growth 
of the great provincial towns, and to the constantly rising 
standard of public requirements. So far so good, but 
proceeding further, it is intimated that the borough engi- 
neer (as a class) is largely responsible for this increasing 
expenditure, because ‘“‘it gives him a little brief autho- 
rity,” and also ‘‘offers him a chance of professional dis- 
tinction.” 

Public officials have much to contend with, and their 
position is certainly not improved by such statements 
appearing in an engineering paper, whose interests to- 
gether with those of its clientéle would be affected by any- 
thing which tends to limit engineering enterprise ; and 
against this expression of opinion I must protest most 
strongly, and am confident that my confréres will hold the 
same opinion. 

You make special reference to Leicester as being a 
town in which enormous sums of money have been spent 
in municipal works. All the more honour to Leicester. 
What is her position among municipalities at the present 
time? Queen of the Midlands, as her inhabitants love to 
call her. It is her fortune to be known as one of the 
finest, cleanest, and best built manufacturing towns in 
the United Kingdom. 

The water, gas, electricity, sewerage, sewage disposal, 
and refuse disposal works are amongst the finest and most 
substantial. The parks and boulevards, from the Abbey 
Park downwards, are of the most beautiful, and ample in 
extent. The Soar Flood Prevention Works are unique ; 
the public baths, river bathing stations, art gallery, 
museum, free library, and technical schools are well de- 
signed and conformable in all respects to modern require- 
ments. 

I do not deny that municipal engineers are often the 
initial cause of large sums of money being spent on muni- 
cipal works, and am proud of the fact; but is there 
nothing to be said of the grounds upon which this expen- 
diture is based, such as considerations of public health 
and convenience, of the necessity for making our large 
towns and cities places better fitted for the homes and 
workshops for thoughtful men and women? Is nothing 
gained i spending large amounts in sweeping away 
filthy dens and congested areas, and replacing them with 
healthy, substantial buildings and wide, well-paved streets 
and boulevards? Is it not also imperatively necessary 
that towns should have a plentiful supply of good water, 
that streets should be et lighted and paved, and sani- 
tary arrangements of the most complete kind carried into 
effect. 

If it is acknowledged that man is formed by his en- 
vironment, why then should there be any opposition to 
reasonable schemes of the above nature or to others, for 
the provision of parks, art galleries, technical schools, 
free libraries, &c. ? 

Just as a painter or sculptor lives in his work, and feels 
a glow of pleasurable pride as he sees reduced representa- 
tions of scenes or objects develop under his hand, so a 
municipal engineer takes a lively interest in his full-size 
works, not because of the ‘‘ little brief authority ” it gives 
him, or the ‘‘chances of professional distinction ” it offers, 
but because he feels that in making the rough places 
smooth and the crooked ways straight, and in works of 
sanitation and public improvements of all kinds, he is a 
factor in the formation of the lives of thousands of human 
beings who will live after he has gone, and whose lives 
will be brighter, healthier, and happier, or in all respects 
the opposite, according to how he acts his part on the 
stage of municipal life under an enlightened or dormant 
municipal council, as the case may be. 

Haussmann, the creator of modern Paris, had deputed 
to him by his friend and master the Emperor Napoleon 
permanent powers such as no other single man in his 

sition has ever had; it could not, therefore, be the desire 
or a ‘‘ little brief authority ” which caused him to devote 
his life to the reconstruction of Paris, and to the forma- 
tion of those boulevards, bridges, embankments, and 
buildings which are its glory ; nor could it have been for 
the sake of “ professional distinction,” since his position 
was unique and unapproachable. 

To malign a municipality because its rates are high is 
in the great majority of cases the rankest injustice. Many 
boroughs with low rates are not worthy the status that 
incorporation gives. In these cases low rates show only 
a state of stupor and a lack of realisation on the part of 
the governing authority of the responsibility which de- 
volves upon it. 

The question ought not to be, What are your rates ? but 
rather, What have you done and obtained for the money 
spent? Have you done everything possible to enlighten, 
brighten, and educate the in-dwellers of your town? Is 
your standard of sanitation high, and your death-rate 
decreasing? Are your streets and open spaces made as 
convenient to trattic and pleasant tothe eye as they may 
reasonably be expected to be? : 

Until these questions are answered in the affirmative 
a municipal engineer ought not to be taken to task for 
endeavouring to press forward necessary improvements. 








As Browning says, “‘ Progress is the law of life, Man is 





not man as yet,” and all those who in whatever sphere are 
endeavouring to make the lives of men brighter and 
healthier are entitled to look for and to have the support 
of the Press, whether technical or popular. 
J. W. BRADLEY. 
Town Hall, Wolverhampton. 








“THE A. B. C. EXPORT GUIDES.” 
To THE Eprror or ENGINEERING. 

Srr,—On page 384 of your issue of the 19th inst. you 
were good enough to give these publications a brief 
review, to which our attention has been drawn. 

Will you — allow us to point out to you that the 
writer of the paragraph in question has clearly been 
under a misapprehension. In the first place, he describes 
the publications as ‘‘ exporters’ guides.” This, of course, 
is wrong, as the guides are for the use of foreign and 
colonial importers. But what is of far more consequence, 
and calculated to do us considerable harm, is the final 
three lines of the paragraph. Here he directly insinuates 
that every firm, no matter what their standing, has been 
admitted into the guides so long as they paid for the 
privilege. This is a remark which most certainly should 
never have been made, and the writer surely took con- 
siderable responsibility upon himself in putting it into 
print. Asa matter of fact, it is erroneous, as we refused 
a number of subscriptions, under various excuses, as we 
knew the goods mentioned to be unreliable. 

We are, Sir, yours obediently 
The ‘A. B. C. Export Guides’ 
W. Epren Hooper. 

[We have no desire to deal otherwise than quite fairly 
with the ‘‘ A. B. C. Export Guides,” and we therefore 
willingly insert the above letter. We are glad to learn 
that discrimination is exercised as to the character of the 
firms whose names are admitted to the ‘‘Guides,” but it 
appears to us that the latter are open to the objection 
which exists to all directories in which a money payment 
is made the condition of insertion of a firm’s name. 
Printed at the foot of the above letter is the following 
announcement: ‘‘'The charge for insertion under any one 
heading (see examples in attached circular) in any one 
guide is 10s. ; in the three guides, 1/.” e may assume, 
therefore, that only firms who pay these charges are in- 
cluded in the ‘‘Guides,” and this, of course, renders the 
latter incomplete. Even in their present form, however, 
the guides will be undoubtedly useful to the class of 


a 


buyers for whom they are prepared.—Ep. E.] 


(Regtd.), 








SHORT-STROKE STEAM ENGINES. 
To THE Eprror OF ENGINEERING. 

Srr,—I am one of your readers who do not fully appre- 
ciate Mr. John 8. Raworth’s assumed very strong line of 
division between design and invention, and it will be very 
interesting to myself and others of your readers if he will 
explain the difference of design between the ‘‘ Universal ” 
engine and Renshaw’s, which latter was patented a good 
many years ago, and was fitted to the Brush Company’s 
dynamos in the generating station of the Woking Electric 
Light Company, and I conclude therefore that Mr. 
Raworth is perfectly familiar with all its details. 

Of course, I do not refer to the difference in the two 
connecting-rods, which is purely a matter of design. 

I am, Sir, yours faithfully, 
Srpnry W. Kine. 

40, Hawstead-road, Catford, S.E. 








GREAT EasTeRN Rattway.—The importance to the 
Great Eastern of the new Lancashire, Derbyshire, and 
Kast Coast Railway has just been illustrated by the fact 
that eight sets of Great Eastern drivers, firemen, and 
guards now residing at Peterborough are about to be 
removed to March in consequence of the fresh traffic 
which is being developed at that growing centre, through 
the new connection which has just been established with 
Chesterfield. Plans for a new station which the Great 
Eastern is at length about to erect at Peterborough have 
been prepared. The new arrangements will be vastly 
superior to those at present existing. The platforms will 
be considerable widened and lengthened, and will include 
an island platform at the eastern end where sheds at 
present stand. The most important change, however, 
will be a bridge crossing the platforms. 


Krne’s Lynn.—It is a long Jane that has no turning, and 
this has proved true in the case of the Lynn Dock Com- 
pany. Nearly 30 years have elapsed since the Lynn Dock 
was inaugurated by the Prince and Princess of Wales, 
and now for the first time in the history of the undertak- 
ing a dividend has been announced upon the ordinary 
stock at the rate of 2 per cent. per annum. The announce- 
ment is gratifying not only from the Lynn Dock Com- 
pany’s point of view, but also from the broader standpoint 
of the position and prospects of Lynn as a port. If the 
revenue of the Lynn Dock Company has improved so sub- 
stantially as to enable the directors, after a quarter of a 
century of well-nigh profitless working, to declare a divi- 
dend upon its ordinary stock at the rate of 2 per cent. per 
annum, we may be tolerably sure that the trade of Lynn 
is improving. The opening up of direct communication 
between Lynn and Hamburg must have been a good 
thing for Lynn, and the excellent communication with 
the Midlands and the north now afforded by the Midland 
and Great Northern Joint Railways must also exert a 
favourable influence. Every one who takes an interest in 


the ancient, but of late somewhat decayed, port of Lynn, 
must be pleased at the satisfactory change which has 
occurred, and must hope at the same time that it will be 
carried still further, and that the 2 per cent. per annum 
which Lynn Dock ordinary proprietors are now receiving 
will grow in a few years to 5 or 6 percent. per annum, 
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MISCELLANEA. 

On Wednesday, March 24, a party consisting of mem- 
bers of the Mason College Engineering Society paid a 
visit to the Earl of Dudley’s Iron Works at iceual Oak. 
In the evening a paper on ‘‘ The Sewage Problem” was 
read by Mr. B. Stevens, B.Sc. 

The traffic receipts for the week ending March 21 on 
33 of the principal lines of the United Riasien amounted 
to 1,502,777/., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,430,078/., with 18,863 miles open. 
There was thus an increase of 72,6997. in the receipts, and 
an increase of 88} in the inileage. 

The Asylum Committee of the Northumberland County 
Council have instructed Mr. D. Balfour, M. Inst. C.E., 
of Newcastle, to prepare plans and reports on a gravita- 
tion scheme of water supply for the County Asylum at 
Morpeth, to be procured from upland springs six miles 
north of Morpeth, and delivered into an elevation tower 
for distribution. 

A useful device for adjusting the carbons of arc lamps is 
now being introduced by Messrs. Rosling and Appleby, 
of the Trafalgar Works, Bradford, having been patented 
by Mr. A. E. Gibbings, the borough electrical engineer 
of that town. It consists of a split tube, the two parts 
of which are connected by a hinge. By placing this over 
the two carbons before adjusting the clamps, the correct 
alignment of the two is assured, and the ak of side arcs 
avoided. 


An ingenious attachment to the ordinary chemical 
balance has been designed by M. Serrin. It consists of a 
light chain, one end of which is attached to one arm of 
the balance, and the other to a movable arm sliding on 
the case of the machine. By raising or lowering this 
arm, the fraction of the chain carried by the balance arm 
is diminished or increased. In using the device the 
weighing is made approximately by weights in the usual 
way, and when nearly in balance the final adjustment is 
made by means of the chain. It is,claimed that a great 
saving of time can thus be effected. 


Reporting on a slight buffer-stop collision which oc- 
curred on January 24, at the Addison-road station of 
the West London Railway, Colonel Addison remarks: 
** Unless, however, the lengths of trains and of platforms 
are so arranged as to leave a larger margin for over- 
running than in this and many other instances, I fear 
that shght accidents of a similar nature will continue to 
be very much more frequent than they ought to be ; and 
even where ample space is available it is too frequently the 
case that the trains are only pulled up within a foot or 
two of the inner ends of the platform lines, for the con- 
venience of the passengers, instead of 10 or 20 yards 
further back as they might be.” 

The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Agent and Consul-General 
at Sofia, stating that tenders are invited by the Bulgarian 
Government for the construction of a railway line from 
Rustchuk to Tirnovo. Tenders should be addressed to 
the Minister of Public Works, —— and Communications 
(Construction Section), and must be sent in not later than 
10 a.m. on June 7 next. The conditions, plans, &c., may 
be obtained from the Bulgarian Ministry of Public Works 
on payment of 20 francs. Such further particulars as 
have been received may be seen at the Commercial De- 
partment of the Foreign Office any day between the hours 
of 11 a.m. and 6 p.m. 


A good idea of the present importance of the petroleum 
trade is to be obtained from a perusal of the evidence 
given before a Select Committee of the House of 
Commons by Mr. Robert Shaw, of the Anglo-American 
Oil Company. This company, it appears, have a capital 
of over 1,000,000/, sterling, and have six tank steamers 
running and another building, and during 1896 they im- 
ported 106,158,061 gallons of oil, Mr. Shaw maintained 
that American oil burnt better than Scotch, and was 
quite safe if handled with ordinary care, since during 20 
years up to March, 1895, only 36 fires were on record as 
1aving arisen from petroleum in the United Kingdom, 
whilst during the same period 136 serious fires had 
occurred in certified cotton warehouses in Liverpool 
alone. 

Messrs. A. C. Crehore and G. O. Squier have recently 
made a number of experiments with an electric range- 
finder in which an alternating current is used, and sliding 
contacts avoided. The line between the two stations can, 
with the new instrument, be of high resistance, whilst low 
resistances were needed with the electric range-finders 
previously used. The motion of the telescopes at the 


two sighting stations is employed to vary the reactance | 


of the two coils forming arms of a Wheatstone bridge, by 
moving in or out of them bundles of soft iron wire. The 
position of the telescope at one station can thus be ascer- 
tained at the other by adjusting the reactance of the coils 
in a Wheatstone bridge so as to produce balance. 


Some interesting experiments were made some time 
back with two shells containing a bursting charge of gun- 
cotton at the Ridsdale range of Messrs. Sir W. G. Arm- 
strong and Co., Limited, of Newcastle, on behalf of a 
foreign Government, with a view to testing the new 
fuzes introduced by the New Explosives Company, 
Limited, of 75, Queen Victoria-street, K.C. The guns 
used were a 4.7-in. and a 6-in. quick-firer, the latter 
using cordite and the former black pebble powder. The 
most striking experiment was perhaps one in which the 
6-in. shell seek a 3-in. armour-plate_ before — 
The gun-cotton is, before being placed in the shell, en- 


cased in a zinc envelope, and is wetted with 18 per cent. 
Under this condition it is perfectly safe from ’ 


of water. 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JANUARY. 


FEBRUARY. 


Marcu. 

















Norre.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and Il. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 





explosion by accident, as wet gun-cotton requires a deto- 
nator to make it explode. The fuzes can be fitted at 
either the base or nose of the shell, and are so constructed 
that it is impossible for them to fire the charge until the 
projectile is well clear of the gun. This is accomplished 
xy making the centrifugal force set up by the rotation 
bring a bolt in line with the percussion cap. 

At the monthly meeting of the British Astronomical 
Association, held at University College, Gower-street, 
W.C., on Wednesday last, Mr. N. E. Green, the Pre- 
sident, in the chair, Mr. E. Walter Maunder stated that 


ashort time ago the Royal Botanical Society approached | 


the Royal Astronomical Society and made them an offer 
of a site for the erection of an observatory. As it did 
not seem within the purpose of the society to enter- 
tain the proposal, it passed it on to this association. 
During the past week Mr. Petrie, the secretary, and 
himself ™ a visit to the gardens of the 
Botanical Society, and were shown the site which it 


Royal | 


was proposed to place at the disposal of the association | 
at a peppercorn rent for the purpose mentioned. The | 
council of the association had decided to accept the offer, | 


which was certainly an extremely valuable one. The 
very important question as to where they were to get the 





had there a very fair horizon indeed for London, and it 
was easily accessible by rail from all parts of the metro- 
polis. A committee had been formed to carry out the 
negotiations. 

The German warships of which the laying down has 
been retarded by the adverse votes of the Reichstag are 
two second-class protected cruisers, ‘‘O” and “P,” of 
about 5600 tons, a despatch vessel to take the place 
of the Falke, and one division and eight torpedo-boats. 
The Government programme, which extends to the fiscal 
year 1900-1, proposes the same number of torpedo-craft 
for each year, in addition to battleships, cruisers, despatch 
vessels, and gunboats to take the place of others which 
have been, or are to be, discl or removed from the 
active list on a scheme of age-unfitness which has been 
laid down. In many cases the substitution indicated by 
the word ‘‘ Ersatz ” is nominal, the proposed vessels being 
of different classes from those whose names they pro- 
visionally bear. The projected vessels of the year 1898-9 
are two battleships, Ersatz Kaiser and Deutschland ; a 
first-class cruiser, Ersatz Prinz Adalbert; a despatch 
vessel, Ersatz Zieten ; and a gunboat, Ersatz Wolf. The 
scheme for 1899-1900 includes a battleship, ‘‘W ;” two 
first-class cruisers, Ersatz Bismarck and Bliicher; a 


funds for the erection of the observatory would now have | despatch vessel, Ersatz Blitz; and a gunboat, Ersatz 


to be considered. 


It seemed to the council that else-| Habicht; and that for 1900-1 a battleship, ‘‘X ;” two 


where within London there could scarcely be found so/ first-class cruisers, Ersatz Stosch and Moltke; and a de- 
good a site for an obvervatory as Regent’s Park. They! spatch vessel, Ersatz Pfeil. 
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MAXIM’S TESTING APPARATUS FOR SMOKELESS POWDER. 


Fig o 8 
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THE special danger to be apprehended from storing 
the description of higher explosives generally de- 
scribed as ‘‘ smokeless powders” is well known, and 
has been of late more a subject of anxious thought than 
perhaps any other detail in connection with warlike 
material, Recent proceedings in the law courts have 
been the means of enlightening the public on the com- 
position of these explosives, and the details we now 
give will be of special interest to those who have 
followed the litigation recently brought to a close. 

On the present page we give three views of an 
apparatus devised by the Maxim-Nordenfelt Guns and 
Ammunition Company for the purpose of testing the 
stability of these explosives. Fig. 1 is a sectional 
elevation, Fig. 2 a sectional elevation on a plane at 
right angles to that of Fig. 1, and Fig. 3 is a sectional 
plan. The general object of the apparatus is to ex- 
pose the substances to be tested to an unvarying tem- 
perature for any given space of time. We lately had 
an opportunity, through the courtesy of Mr. Maxim, 
of seeing this apparatus at work when Government 
cordite and maximite were under process of test. 

_The great danger that arises from the storage of this 
nitro-glycerine series of explosives is that at a tempe- 
rature which may easily be reached, and, indeed, can 
only be avoided by special precautions in hot climates, 
nitro-glycerine will drain out of the mass and form an 
extremely dangerous residue. The apparatus illus- 
trated consists of a pair of cylinders A, containing a 
Series of trays B, and inclosed in a tank C, the latter 
being filled with water as shown. The lower part of 
the tank C formsa separate air-tight chamber D, there 
being a partition which is curved downwards as shown 
in Figs. 1 and 2. The extreme bottom of the tank is 
formed by a flexible and slightly dished plate E. The 
space D is filled with water and gasoline for reasons 
hereafter given. In the space below the tank is a gas 
burner F, the gas to which is supplied through 
the valve F'. It will be evident that in order to 
Secure an equal temperature in the apparatus it is 
necessary to regulate the size of the gas flame in 
accordance with the temperature required. This is 
done in the following way: The space D contains, 
as stated, a mixture of gasoline and water, gasoline 
being used because it boils at a low temperature. 
Naphtha may be substituted if desirable. The mix- 
ture is introduced into the chamber D through a 
screw plug hole shown in Fig. 1. The plug is not 
screwed in at first, the mixture thus being subject to 
atmospheric pressure. The gas is then lit and the 
mixture heated until it begins to boil. In the experi- 
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Fig. 2. 








ments we are referring to the boiling point at atmo- 
spheric pressure was initially at about 100 deg. Fahr. 
The boiling was then continued until the tem- 
perature of the liquid at atmospheric pressure was 
raised to 120 deg. Fahr. ‘The gas was then 
turned off, and the liquid inside allowed to sink 
2 deg. or 3 deg., or at any rate until there was 
no indication of boiling. The chamber was_ then 
sealed by inserting the screw plug, and the liquid 
was allowed to cool further until it was about 108 deg. 
to 110 deg. Fahr. As shown in Figs. 1 and 2, a 
small annular space is left above the surface of the 
liquid, and this is filled with gasoline vapour. 
Alter the sealing of the chamber the liquid con- 
tinues to cool, and the pressure of the vapour is 
reduced until it is ri the pressure of the 
atmosphere. At this point it is evident that the 
flexible dished bottom E of the chamber D will com- 
mence to rise. The temperature at which the — 
ratus is to be kept can evidently be adjusted by alter- 
ring the boiling point of the liquid by boiling in the 
usual way for a greater or less period of time, so that 
the more volatile constituents are evaporated. 

In the way described a means is obtained of regu- 
lating the gas valve automatically. This is immediately 
effected by a simple mechanical device which is shown in 
Fig. 1. There isa spiral spring above the valve, tending 
to keep it open, an —- the valve stem against the 
bottom of the chamber. It will be seen, therefore, 
that the heat from the burner is passed to the cylin- 
ders A through the liquid in the chamber D, and it is a 
simple matter of adjustment to make the supply of gas 
to be automatically reduced when the liquid exceeds a 
certain temperature and the flexible bottom descends, 
or to be increased if the apparatus become too cold. 
Thermometers are inserted in the cylinders as 


and of maximite were made. The following are the 
proportions of the two explosives : 


Government Cordite. 





Per Cent. 

Gun-cotton : bee ons $e me 37 
Nitro-glycerine ise a “is An 58 
Vaseline Pee ty. F, Pi a 5 

100 

Maximite. 

Gun-cotton... ee sit i a 82 
Nitro-glycerine ne sai er w 16 
Castor oil wa oe ra ee ‘ 2 

100 


The apparatus illustrated was put in operation on 
January 5 of this year, one cylinder containing maxi- 
mite, and the other Government cordite. The day 
following a few drops of water appeared in the bottle 
attached to the maximite section, there being about 
four times the quantity in the one attached to the 
cordite section. A week later there was a drop of 
nitro-glycerine in the cordite bottle, the bottle at- 
tached to the maximite section containing only water. 
After the apparatus had been in operation 33 days, 
both bottles were removed and examined, with the fol- 
lowing results: The bottle attached to the maximite 
section contained 4 grammes of water, whilst the bottle 
attached to the Government cordite section contained 
6.88 grammes of nitro-glycerine and 3.8 grammes of 
water. 

The results are in accordance with what might 
reasonably be anticipated, considering the excess of 
nitro-glycerine in cordite as compared to maximite ; 
aie the former is the stronger explosive. The 
experiments certainly appear to bear out the con- 
tention that a great percentage of nitro-glycerine is 
very dangerous. It is said that as it exudes from the 
powder it collects on the cartridge-cases or vessels in 
which the powder is contained, and may detonate at 
any time when exposed to shock; this naturally would 
ignite all the powder in its proximity. 





INDUSTRIAL NOTES. 

Tue Labour Department of the Board of Trade is 
showing a commendable alacrity in the presentation 
of its reports. One great desideratum in statistics is 
that they shall be up to date ; another is that they shall 
be accurate. In both these particulars the Labour 
Department is certainly abreast ;of the times. The 
last report issued deals with changes in the rates 
of wages and hours of labour, and gives the figures 
for 1896. The latter are subject to revision, but 
in the main they may be accepted as approximately 
correct. In the first table given the total number 
of changes in the rates of wages in 1896 was 1370; 
of these there were 1255 increases, and only 115 
decreases in wages. The number of increases has 
grown in each of the last four years, while the number 
of decreases has diminished. But the total number of 
persons affected has decreased from 1,422,508 in 1893, 
to 911,000 in 1896. The total number of individuals 
affected separately is also given, and likewise the 
manner in which the advance or decrease affected each 
class. The net result is rather curious, and to some 
extent unexpected. In 1893 there was an average 
rise in wages of 5d. per week per individual 
affected ; in 1894 there was an average decrease of 
ls. 44d., and in 1895 of 1s. 34d. per week ; while in 
1896 there was an average rise of 10d. per person 
affected per week. The proportions were as follow : 
In 1893 36 per cent. obtained an increase, and 64 per 
cent. sustained a decrease; in 1894 26 per cent. 
obtained an increase, and 74 per cent. a decrease ; in 
1895 only 18 per cent. obtained an increase, and 82 
per cent. sustained a decrease ; in 1896 69 per cent. 
obtained an increase, and only 31 per cent. sustained 
a decrease. In another form the result is thus shown : 
In 1894 there was a net fall in weekly wages of 45,091/., 
in 1895 of 28,211/.; in 1896 there was a rise of 25,000/. 
The causes of the great changes are given, one 
important factor being the coal industries, which 
greatly affected wages in 1893 and 1894, while in 
1895 and 1896 the engineering industries influenced 
the rise in wages to a large extent. 

The changes in the hours of labour were fewer, and 
affected a lesser number of workpeople, and there 
were more marked variations in the final result. In 


shown, and in adjusting the apparatus for a given 1893 there were 164 changes; in 16 there was 


temperature, the screwed plug is put in when it 


an increase, in 148 a decrease; in 1894 there were 


is found by observation that the gas jet has/ 997 changes, three only being increases and 224 de- 


sufficient heating power to maintain the required tem- 


creases ; in 1895 there were 142 changes, 12 increases 


ss pe ag os gee Peng = tgp and 130 decreases ; in 1896 there were 185 changes, 
’ 16 being increases and 169 decreases in the hours of 


uncertain and disturbing element. 

Returning to the upper part of the apparatus, the ex- 
losive to be tested is placed in the trays B. The cy- 
inders A are in communication with a condensing 

tube I, shown in Figs. 2 and 3, by means of two pipes. 
The condensing fe is contained in a cylinder H 
which is filled with ice. The condensed liquid is col- 
lected in the bottle K. 

With this apparatus tests of Government cordite 


labour. The total number of separate individuals 
affected in 1893 was 34,649, of whom 1530 had the 
number of hours increased, and 33,119 the hours de- 
creased ; in 1894 the number affected was 77,158, of 
whom only 128 had the hours increased, and 77,030 
decreased ; in 1895 the total affected was 22,735, of 
whom 1287 had the hours increased and 21,448 de- 
creased ; in 1896 a total of 77,100 had the hours in- 
creased, and 34,400 decreased. The total reduction of 
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hours was 68,937 in 1893; of 311,545 in 1894; of 
44,105 in 1895, and of 78,360 in 1896, being the weekly 
averages. The net result was an average reduction of 
working hours per week of all those whose hours of 
labour were altered of 1.99 per week in 1893, of 
4.04 in 1894, of 1.94 in 1895, and of 0.7 in 1896. 
The large reduction of working hours in 1894 was due 
to the introduction of the eight-hours day in many 
Government establishments. In 1896 the large in- 
crease in the number working longer hours was mainly 
due to some readjustment in the working time of the 
London building trades, but the increase of working 
time was but slight. Elaborate details are given of 
the changes in rates of wages and hours of labour in 
1894 and 1895, but these need not be here summarised. 
The figures for 1896, subject to final revision, are 
also further dealt with in detail ; the net effect as re- 
gards wages was an advance of 10d. per week per 
head, taking the aggregate number of workpeople 
affected. The most notable rise was in the wages of 
the workers in the engineering and kindred industries, 
in which the average advance was Is. 6d. per week to 
256,000 workers, of whom 167,000 were engaged in 
engineering and shipbuilding. Taking the industries 
by groups, the advance was as follows: Building 
trades, 2s. 1d. per week ; metal trades, 1s. 6d. per 
week ; clothing trades, 1s. ld. per week ; miscellaneous 
trades, Is. 10d. per week ; textile trades, 1d. per week; 
employés under — authorities, Is. per week ; but 
in the mining and quarrying industries there was a de- 
crease of 6d. per week in the wages. The net result to 
labour has been, on the whole, fairly good, but scarcely 
equal to what had been thought by the wages move- 
ments in the various industries. But prices have kept 
low in comparison with the volume of trade in nearly 
all instances. 


Matters looked gloomy as regards the engineers’ 
yy on the north-east coast at the commencement 
of last week. There was suspense and anxiety, as 
the lock-out notices had been issued, and the expecta- 
tions were that the men would retaliate by leaving 
work in a body. But, as pointed out in last week’s 
‘** Industrial Notes,” the pathway to negotiation had 
not been closed, and it was still hoped that some steps 
would be taken to avert the disaster of a possibly long 
and bitter struggle. Negotiations went on, and it is 
better that the communications shall be given in their 
own words, as they are fairly brief : 


Glasgow, March 25. 

Dear Sir,—We beg to acknowledge receipt of your letter of 
yesterday’s date. A conference having been agreed to in terms 
of our letter of 23rd inst., the notices are suspended, and the 
works are open for the men who have been on strike or have been 
discharged asa result of the stoppage of overtime at Sunderland 
and Barrow, and work or wages will be found for the men who 
prior to the dispute worked the ‘‘ machine of the class in dispute.” 

With regard to the conference, we hope to arrange for its being 
held on Thursday or Friday next in London. Please let us hear 
from you by wire to-morrow whether either of these days will 
suit your representatives. Not laterthan Tuesday we shall advise 
you definitely day and place of meeting, also the number of repre- 
sentatives who will be present from our side. 

We are, yours truly, 
Tuomas BiaGart, 
JAMES ROBINSON, 
Secrettries. 
Mr. George N. Barnes, 
Gen. Sec. Amalgamated Engineers, 
89, Stamford-street, London. 


To that letter the following reply was sent by Mr. 
Barnes, on behalf of the executive council of the 
Amalgamated Society of Engineers : 


Amalgamated Society of Engineers, 
389, Stamford-street, London, S.E., March 25. 

Dear Sirs,—Your telegram and the letter of yesterday’s date 
have been duly submitted to my executive board, and as a result 
I have to express satisfaction that we have at last reached a con- 
clusion mutually satisfactory, and that the way is now clear toa 
conference, We are glad to learn that your board is actuated by a 
desire to avoid a cessation of work with the loss and suffering in- 
volved, a feeling which is hearti!y reciprocated by all here. 

We have advised our men at Barrow and Sunderland to present 
themselves for employment at their respective shops, and we have 
also advised the whole of the district committees within the fede- 
rated area to withdraw prohibition of overtime. Please find con- 
firmation of telegram inclosed agreeing to Thursday in next week 
for the meeting and asking for probable number of representatives 
on your side. 

Yours truly, 
(Signed) Gro. N. Barnes, General Secretary. 

Thos. Biggart, Esy.; Jas. Robinson, Esq. 


The telegram referred to in Mr. Barnes’ letter fixes 
Thursday, April 1, as the day for the meeting of the 
conference. On Friday last Mr. Barnes issued the fol- 
lowing instructions to the district committees in the 
employers’ federated district : 


We have to-day received a communication from Messrs. Biggart 
and Robinson, joint secretaries to the Federation, agreeing to a 
conference on the terms suggested in ours of the 24th, and the 
meeting will probably be held in London on Thursday of next 
week, The men at Barrow and Sunderland have been advised to 
present themselves at their respective shops, and your committee 
will please attend to the withdrawal of the overtime prohibition. 
The council wiil take steps at once for the full representation of 
the society, and the safeguarding of the interests of its members, 
and we rely upon all members and committees to honourably ob- 
serve the conditions laid down in employers’ letters of February 26. 


The preliminary difficulties nw thus swept away, 
the unskilled workman at the Sunderland Forge Com- 


pany’s machine was withdrawn by the employers so as 
to make the way clear fora conference. The lock-out 








notices were also withdrawn, the men to return to 
work on Monday morning as though nothing at all had 
happened. What the final issue of the conference will 
be remains to be seen, but so far it is gratifying to find 
that tens of thousands of workers will not be thrown 
idle on account of one man, whatever the merits or 
demerits of the question at issue were. It is to be hoped 
that some permanent settlement will be effected as 
regards the demarcation of work, for this matter has 
caused several serious disputes recently, and it had for 
some time a disturbing influence in the Government 
dockyards. Sometimes the strife is between one society 
and another, at other times it is between trained 
mechanics and partially skilled men, and not unfre- 
quently the question of union versus non-union men 
crops up in connection with it. In any case it is 
an irritating cause of disputes, and it is desirable to 
remove it. It is also a matter of congratulation to 
find that in general the negotiations between the two 
parties to the present dispute have been carried on 
without acrimony. If this can only be avoided, the 
representatives can meet each other in a more amicable 
spirit than would be possible after a wordy war on the 
platform or in the press in which threats were hurled 
at each other. It is almost certain now that the 
anticipated struggle will be averted; it is to be 
hoped that the foundations will be laid for prevent- 
ing further troubles in the future. A step once 
taken in conciliation paves the way for another, and 
the engineering trades are too important, the men en- 
gaged in them, employers and workmen alike, too 
intelligent for a vast struggle in which force, and force 
alone, shall be the arbiter. 





The position of the engineering trades throughout 
Lancashire remains about the same, except perhaps 
that the more hopeful tone of a few weeks ago has re- 
asserted itself. The industrial market is almost as 
sensitive as the money market; the least fluctuation in 
any part of the globe causes a disturbance, however 
slight. To some extent the uneasiness caused by 
Eastern affairs, and by the threatened strike and 
lock-out on the north-east coast, has toned down. It 
is recognised that there is no need for anxiety with 
respect to the immediate future, and a belief prevails 
that before the contracts, which are now running out, 
are finished, there will be an ample supply of new 
orders to take their place. For the present, however, 
there is a falling off in the weight of new work. But 
all the establishments, except in some departments of 
the machine-making branch, are kept well supplied 
with work, and many have sufficient to keep them 
going throughout the year. The lists of unemployed, 
generally speaking, have a tendency towards a lower 
level, and where there is a check in this direction, it 
it caused by other reasons than any decline in trade. 
There have been no new developments in the labour 
world to cause anxiety in the engineering branches ; 
on the contrary, matters go smoothly on the whole. 
The threatened dispute at Barrow ends with the nego- 
tiations for a settlement now in progress with respect 
to the engineers at Sunderland and on the north-east 
coast. In the iron trades business has become slow, 
very little indeed being put through to test prices, 
dulness being the rule. But prices have not been 
quotably lower. In the finished branches it is the 
same; makers are well booked forward, and are 
therefore firm as regards rates. But it appears that 
outside brands can be bought at lower rates. In the 
steel trade there has been a quieting down, with a 
downward tendency in prices. Except for boiler- 
plates, local makers seem to be out of the market. In 
some other branches of the metal trades makers are 
very busy, and an advance in prices is being secured 
in some instances. 





In the Wolverhampton district there has been less 
activity in the iron and _ steel trades than that which 
has been latterly reported. The transactions recorded 
have been for the most part for limited quantities. 
Prices, too, for most descriptions of rolled iron have 
been decidedly weaker, only the best firms being able 
to uphold their quotations. It appears that the chief 
cause of the present lack of-activity is the unsettled 
state of affairs in the East. The leading shipping 
firms hesitate to enter into new contracts until things 
look a little brighter, or certainly until after the 
quarterly meetings now so near. Home business, 
however, maintains its position. Local consumers, 
especially in the engineering, cycle, chain, and cable 
branches, are all very busy, and consequently their de- 
mands are heavy. Best thin sheetsare in good current 
demand, but orders for common sheets have been 
irregular. Plates and sections are in good request, the 
demand for boiler and tank plates being constant and 
regular. Steelmakers report a fair amount of new 
orders, and prices continue to be firm. All the en- 
gineering and constructive branches are busy, the en- 
gineering shops being in full activity, and bridge and 
sirder constructors are fully employed, as also are 

ilermakers and tankmakers. 





In the Birmingham district a more cheerful tone has 





been manifest, owing mainly to the more peaceful out- 
look in the engineering trades on the north-east coast 
and elsewhere, where a huge dispute was anticipated. 
New business, however, has been restricted within 
narrow limits, mostly only to satisfy present require- 
ments, pending the settlement of South African affairs, 
the difficulties in the East, and the engineering trades 
in the north of England. More inquiries have been 
on foot for galvanised sheets for the Australian and 
Indian markets, but business has not been brisk. The 
mills and forges are generally busy, although new 
orders have been comparatively scarce. The engineer- 
ing and kindred industries are busy, few men being 
really unemployed. Most of the hardware trades, 
light and heavy, are also well employed. There are 
no serious labour disputes on hand or pending, nor 
does there appear to be any threatening in any branch 
of trade. The outlook, therefore, on the whole, is 
very encouraging indeed. 





The trade union appeal case in the House of Lords 
known as Allen v. Flood is likely to have an im- 
portant bearing upon most of the common relations 
in life, especially affecting all commerce and trade. 
The question is resolving itself into one of equity, 
beyond statute law, and the decision will be most 
important. The case, as it stood, related to the 
action of an official of the Boilermakers and Iron 
Ship Builders’ Union in telling the Glengall Iron 
Company that, unless certain things were done, the 
boilermakers would cease work. The arguments in 
the case, before an exceptionally strong tribunal, 
consisting of nine law lords and eight judges of the 
High Court, were to the effect that if one man inter- 
feres in any way with another he is liable to damages, 
unless that interference is strictly legitimate in 
point of law. Now this contention, as pointed out, 
goes a long way. Interference takes place if one 
man undersells another in trade, and thereby injures 
his rival. One of the learned counsel was asked to 
define the expression ‘‘ interfere,” and also the ex- 
pression ‘‘meddling.” The contentions of counsel 
may not amount to much, but, as Lord Herschell 
pointed out, the view taken was ‘‘rather a startling 
doctrine.” The great advantage of this remarkable 
trial and the present appeal will be that the rights of 
trade unionists to do, or leave undone, ay in a 
legal sense will be considered not merely from a labour 
combination point of view, but in its many-sided 
aspects as regards competition in commerce and trade, 
The decision, when it comes, will set at rest many 
questions long in doubt; it will draw a line 
with respect to “interference” in a way which will 
be authoritative. Hitherto trade union cases have 
mostly been decided in view of certain decisions de- 
livered mostly when the doctrine of restraint of trade 
was in the ascendant ; now that doctrine will be sub- 
ject to revision. The case is most important, and the 
final judgment will largely influence the future of 
trade unions, especially with respect to all strikes in 
which individual workers are interfered with, whether 
by reason of being non-unionists, or because of the 
demarcation of work. 





The Scottish Trades Union Congress assembled at 
Glasgow on Thursday in last week, and continued their 
sittings on the following day. The number of delegates 
present was 70, representing 55 organisations. The dele- 
gates were welcomed by Bailie Chisholm, the senior 
Glasgow magistrate. The congress was presided over by 
the president of the Glasgow Trades Council. The 
general resolutions were in favour of an amendment of 
the Fatal Accidents Inquiry Act; of an Employers’ 
Liability Bill, without any contracting-out clause ; of 
a Forty-Eight Hours per Week Act for all industries 
covered by the Factory, Workshops, Truck. and Rail- 
way Regulation Acts. Why not under the Mines 
Regulation Acts? Then the congress voted in favour 
of all workmen over 25 years of age being qualified as 
jurymen, with an allowance of 10s, per day and 
travelling expenses ; payment of members of Parlia- 
ment 3001. a year ; a second ballot ; a Board of Trade 
Labour Department for Scotland ; federation of the 
Scottish unions; reform of the Mines Act ; and then 
the Miners Eight-Hours Bill, which was passed sepa- 
rately from the:rest above given. But the keynote of 
the congress was collectivism ; this, the president said, 
was the only solution of the industrial question. The 
congress, before its conclusion, voted for the State 
taking over the means of production, land, mines, rail- 
ways, machinery, and industrial capital, for the 
people. Thus the Scotchman, with his strong indi- 
viduality, goes in for State ownership and State 
control. It is a little singular that this is so. 
For years the Scottish delegates at the Trades Con- 
gresses were the mainstays of sober trade unionism ; 
now they seem to have allied themselves to the Social 
Democratic Federation and to the Independent Labour 
Party. But many of the best-known labour leaders 
were absent. They either were not elected or would 
not go. The congress must be taken for what it is 
worth. Its decisions must be tested by the strength 
of the organisations represented, and by the influence 
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of the men at their head. It was, perhaps, more 
political than industrial. As one of the chief leaders 
implied, all roads lead to socialism, that is, in the 
opinion of the collectivists. 





The shipyards dispute on the north-east coast was 
settled last week, the smiths agreeing to the terms of 
6d. per week advance more than was offered three 
months ago, when the dispute arose. But the men, 
on the other hand, withdrew the demand for the dis- 
missal of those members of another union at work at 
Elswick, against whom they had, or were supposed to 
have, some grievance for the action taken. 


The concessions made by the London and North- 
Western Railway Company to the draymen seem to 
have given satisfaction so far as they go. The hours 
are to be reduced to 10 per day; they are to receive an 
advance of ls. per week ; overtime is to be paid for at 
time and a quarter ; the Sunday duty is to be paid for ; 
there are to be six days’ holiday in the year ; and other 
holidays are to be paid for. All these concessions 
come into operation at once. In some cases they ex- 
cced what was asked for by the men in the programme 
submitted to the directors. These concessions will 
encourage the belief that grievances generally will be 
fairly considered. 





A rather curious lock-out occurred last week at the 
shipyard of Sir William Gray and Co. at Hartlepool. 
The men had for some time come into the yard at 
stated times, iflate in the morning; then the firm gave 
10 minutes’ grace, after which the gates were closed. On 
the first morning it was found that more than two-thirds 
—over 1000—of the employés were late. These were 
refused admittance. At breakfast-time the others left 
work. Surely this is a step to be deplored. Time is 
the essence of the contract in such cases. 





The Durham Miners have repeated their request for 
an advance in wages for the miners, cokemen, me- 
chanics, and enginemen, but the employers refused, 
stating that the state of trade did not warrant an 
advance at the present time. 





The Senate Committee appointed to inquire into the 
conditions of employment at the port of Hamburg 
report that it was not the coal importers who broke 
their word, but the labourers; the latter, it seems, 
repudiated the arrangement made by their delegates. 
The wages asked were fully given, but the men de- 
manded an undertaking which the employers refused 
to sign. The result of the report was that the em- 
ployers engaged new hands in the place of the mal- 
contents, and this, too, with the full sanction of the 
Committee conducting the inquiry. Here repudiation 
has met with its due reward, for an undertaking by 
oo men’s representatives ought to be held aa by 
the men. 





THE AERONAUTICAL SociETy.—This society was founded 
31 years ago, and for some time its proceedings were 
characterised by great enthusiasm. Gradually the want 
of practical success caused it to decline until it became 
moribund. Last year, however, the brighter prospects 
of aeronautics and the general opinion that we are within 
sight of a practicable flying machine, caused a revival, 
the society increased largely and assumed a much more 
energetic attitude. In evidence of this we have just re- 
ceived the first copy of the new series of the Journal. 
This is on sale to non-members at the considerable price 
of two shillings. 





Siicht Co.uision at LeEps.—Leéds New Station, 
the joint property of the North-Eastern and London and 
North-W estern Railways, was the scene, on February 5, 
of a slight collision between an incoming passenger train 
and a light engine. No one was injured, and the damage 
to the engines, &c., was not serious, though some of the 
vehicles were derailed. It appears that an outgoing light 
engine was standing on the main line, waiting fora signal, 
at a point where it was almost, if uot quite, an impossi- 
bility to stand clear of the incoming line. While there, 
the passenger train was given on, and the signalman, 
after looking out and failing to see the light engine, the 
weather being snowy and foggy at the time, accepted the 
train and pulled off his signals, forgetting that the neigh- 
bouring box had not cleared the light engine. The station 
yard is being remodelled and realgnalied at this point, 
and permissive block working isin force. The driver of 
the light engine saw the train approaching, but was unable 
ri get his engine forward without reversing and going 

ack a bit, and this he did not dare do, as the intensity of 
the collision would have been thereby increased had he 
not been able to run forward again before the advent of 
the train, The driver of the train could not tell that 
the light engine was fouling his line until close upon it. 
Since the accident strict orders have been issued that no 
incoming train be accepted until all outgoing light engines 
have been cleared by the next box. Colonel Addison 
points out the reason of the light engine being detained 
at the signal was, that the engine-shed roads were full at 


the time, and he adds that sufficient accommodation for 
engines required for the traffic should be regarded as in- 
dispensable where it can possibly be provided. 








THE PHYSICAL SOCIETY. 


A MEETING of the Physical Society was held on 
March 26, 1897, Mr. Shelford Bidwell, President, in 
the chair. At the invitation of Dr. S. P. Thompson, 
the meeting was held at the Technical College, Leonard- 
street, Finsbury. Mr. Rollo Appleyard read a ron 
“* Liquid Coherers and Mobile Conductors,” sak daen 
the following experiments: 1. A glass tube, containing 
mercury and paraffin oil, is shaken up until the mercury 
divides into small spheroids. The resistance of the chain 
of spheroids under these conditions is several megohms. 
Coherence can be brought about by a direct current, 
a spark, or by a Hertz oscillator. The coherence is 
visible, the spheroids forming into large globules. At 
the same time, the resistance falls to a fraction of an ohm. 
2. An unstable emulsion is formed by shaking water and 
paraffin oil together in a glass tube, called by the author 
a ‘‘rain tube.” The oil may be coloured with alkanet 
root. By electrification the water suspended in the oil is 
suddenly precipitated in a shower through the oil, 
precisely as rain is precipitated in the air after thunder. 
3. A mixture of paraffin oil and water is poured into a 
photographic dish, just covering the bottom, and a little 
mercury is poured in. Any two separate globules of 
mercury in the dish are then connected by wires to a 
battery of about 200 volts through a reversing key. A 
momentary tap of the key causes instantaneous deforma- 
tion of the mercury, especially of the globule connected 
to the negative pole. If the current is kept on, the nega- 
tive globule sends forth a long tentacle of mercury across 
the dish to the positive globule. The tentacle may break 
into spheroids. Intermediate globules send forth ‘‘tingers” 
towards the positive terminal globule; and, by con- 
tinued application of the current, the “fingers” link 
intermediate globules ; illustrating the nature of liquid 
coherence. By using the current reverser as a telegraphic 
transmitting key, the motions to right or left of the 
“finger” of any stray globule may be interpreted to 
form the letters of the Morse code. By a succession of 
taps of the key in one direction or the other, a globule 
can be made to “‘caterpillar” along the dish. 

Professor Ramsay said he had once attempted to facili- 
tate churning by the application of 8 or 9 volts to 
some milk. fie thought the cream came a little faster, 
but it turned sour very — 

Professor Fitzgerald thought that the effects observed 
in experiment (3) were the result of current, and not of 
electrostatic charges; and he would like to know the 
value of the actual current used. There was no doubt 
that the motions were due to variations in capillarity. 

Mr. Shelford Bidwell asked how the mercury was 
formed into spheroids in the tube in experiment (1). 

Mr. Appleyard, in replying to Professor Fitzgerald. 
said it was not easy to define the circuit, as the terminal 
globules were rather capricious, but he would try and 
measure the current in some particular case. The mer- 
cury tube in experiment (1) was shaken in a horizontal 
plane; the operation took about 10 minutes. Equal 
volumes of mercury and oil was a good pee yn me 
quarter of the length of the tube should be left as an air 


space. 
—o——_ Dalby then exhibited five pieces of apparatus: 
1) A kinematic slide. (2) An inertia apparatus with 
trifilar suspension. (3) A Wilberforce spring. (4) An 
Ewing’s reading telescope. (5) A kinematic hook gauge. 
Models (1), (2), (4), and (5) illustrated the various degrees 
of freedom of ies restrained at different numbers of 
points. It was shown with (3) that in extending a spiral 
spring there results a certain amount of twisting. Ifa 
mass is hung at the lower end of the spiral, in such a way 
that, when suddenly released after extension of the spring, 
the time of oscillation of the mass in the horizontal plane 
(rotation) is the same as the time of vertical oscillation, 
then the tendency to twist results in a change of energy 
which alternates between the rotary and linear forms. 

Mr. Boys drew attention to the conditions of restraint, 
and suggested a criterion for determining whether a piece 
of li = was designed for minimum strain on the 
structure. A thin wedge slipped under any one point 
of contact should not disturb the other points of restraint. 

Professor Fitzgerald pointed out the effect of symmetry 
upon the motion of the x gn of (5). Thespiral happened 
to be an unsymmetrical form, the change of phase from 
vertical to rotary oscillation was therefore rapid. In the 
case of the vibration of a symmetrical stretched cord the 
change of phase would be very slow. 

Dr. Thompson exhibited two kinematic models depend- 
ing upon the principle that any simple harmonic motion 
may be considered as the resultant of two — 
directed motions. The first illustrates the synthesis of 
two opposite circular motions of equal period and ampli- 
tude to form a straight-line motion ; the second shows the 
combination of two simple harmonic motions of equal 
period and amplitude in any difference of phase to form a 
circular motion. In each case the motion is communi- 
cated toa stylus by a link gear, operated by two wheels 
rotating in opposite directions. In the first apparatus 
the wheels are pivoted about their centres, and the link 
gear is pinned to one point on the flat surface of each 
wheel, near the circumference. In the second apparatus 
the wheels rotate as eccentrics at 180 deg. to one another, 
and the motion to the link gear is communicated by 
thrust-rods held by springs against the peripheries of the 
corresponding wheels. Dr. ae further exhibited 
a device for projecting, by lantern, the rotating magnet 
and copper disc of Arago. The curious rotations and 
lateral movements of irdn filings in a revolving magnetic 
field were similarly projected on a screen. Healso showed 
some experiments with a heat-indicating paint made from 
a double iodide of —— and mercury, discovered 20 years 
ago by a German physicist. At ordinary temperatures 
the paint is red, but at 97 deg. Cent. it turns black. If 








paper is covered with this substance and then warmed at 
a stove, the change is effected in a few seconds. Various 
designs can be wrought upon the back of the paper in 
dead black or gold, so that when warmed they appear in 
red or black on the front, according to their respective 
absorptive powers ; or local cooling by the hand will yield 
a silhouette. If the paper is allowed to cool, the sil- 
houette vanishes, but it appears in when the paper is 
reheated. It has thus a kind of thermal ‘‘memory.” A 
yellow double oxide of silver and mercury is even more 
sensitive. It changes from yellow to dark red at 45 deg. 
Cent. Lastly, Dr. Thompson exhibited a kinematic 
model of Hertz-wave transmission. A row of lead bullets 
is suspended from strings so that the bullets hang clear 
of one another by about an inch in a right line. The 
strings are meshed, and herein the model differs from the 
well-known wave models used in acoustics. If the 
attempt is made to send an acoustic form of wave through 
the system by giving an impulse to the first bullet in the 
plane of the other pendulums, it fails immediately, owing 
to the slackening of parts of the meshes. Thus only 
transverse vibrations can be transmitted. 

To illustrate the propagation of a Hertz wave, a heavy 
— oscillating in a plane at right angles to the 
ine of bullets, at one end, represents the Hertz ‘‘oscil- 
lator.” A metal ring mounted horizontally on a trifilar 
suspension, and properly ‘‘tuned,” represents at the 
distant end the Hertz ‘‘ resonator.” aves formed by 
the transverse vibrations of successive bullets, are then 
propagated from end to end. 

Professor Fitzgerald said the model was specially in- 
teresting as illustrating the difference in velocities of pro- 
pagation of a given wave, and of the energy correspond- 
ng to it. The model did not accurately compare with 
ether, because in ether the rate at which the energy is 
pearees is the same as that of the wave. The dif- 
erence of the two rates for any medium depended upon 
the “dispersion” of the medium. By slight alteration of 
the pendulum suspensions this dispersion might be made 
different at different parts of the model, and would then 
correspond to certain known cases of ‘‘anomalous dis- 
persion.” Or, again, it might be made to illustrate the 
theory of Helmholtz with regard to the vibrations of the 
molecules of glass; according to which the vibration of 
the molecules alters the vibrations of the waves, so that 
dispersion occurs, and the energy is not propagated at 
the same rate as the waves themselves. It was shown 
by Michaelson that it was possible to have a medium in 
which the energy is propagated in one direction and the 
wave in another. is was attained in a magnetic model 
by Ewing. The mesh apparatus indicated howa model 
could be made which should give out ‘“ harmonics” and 
‘‘over-tones” very different from one another; where 
different wave lengths would be propagated with dif- 
ferent velocities, and the over-tones would correspond to 
the differences Further it indicated a mechanism for 
producing any desired spectrum ; such, for instance, as 
that of hydrogen. A somewhat similar model had been 
designed by Glazebrook for illustrating the absorption 
bands of a medium when the rate of vibration was the 
same as the free period of the vibrations of each of the 
molecules, which is the Sear of Helmholtz, but it was 
not such a simple model. The experiment of red paper 
changing to black was interesting as illustrating a red 
spectrum varying with temperature. 

Mr. Shelford Bidwell proposed votes of thanks to all 
the exhibitors, and the Society adjourned until April 9. 








THE INcoRPoRATED ASSOCIATION OF MUNICIPAL AND 
County Enginkers.—The twenty-third voluntary 
examination of candidates for the office of municipal 
engineers and surveyors to district councils carried out by 
this association, was held at the Institution of Civil Engi- 
neers, Great George - street, Westminster, S.W., on 
Friday and Saturday, the 26th and 27th ult. Thirty-six 
candidates presented themselves for examination, the 
written portion of which was taken on the first day. The 
greater part of the second day was occupied with the vivd 
voce portion of the examination. The examiners were : 
1. For engineering as a plied to municipal work, Mr. A. 
M. Fowler, M. Inst. oe (past- ident). 2. Building 
construction, Mr. W. G. Laws, aM. Inst. C.E. (past-presi- 
dent). 3. Sanitary science, Mr. T. De Courcy Meade, 
M. Inst. C.K. (past-president). 4. Public health law, 
Mr. C. Jones, M. Inst. C.E. (past-president). Mr. Laws 
was the superintendent examiner. The next examination 
will be held in Birmingham on October 1 and 2, applica- 
tions for which must be received by the secretary on or 
before September 5. 





New Soutn WatkEs Harsours.—A return has been sub- 
mitted to the Legislative Assembly of New South Wales 
showing the amount expended on harbour works on the 
coast north and south of Sydney. The first part of the 
return shows that the amount recently voted for harbour 
and river improvement works, on the coast north of 
Sydney has been 245,000/., and south of Sydney 38007. 
(for a new steam ferry punt on George’s River). The 
second part of the return gives the expenditure from 1855 
to 1895. It shows that on the harbours north of Sydney a 
total of 2,081,013/. has been expended, including 206,832/. 
on the Richmond, 347,088/. on the Clarence, 143,257/. on 
the Macleay, 1,101,310/. at Newcastle, and 137,149/. at 
Lake Macquarie. On the harbours south of Sydney a total 
of 340,874/. has been expended in the same period. The 
chief items are: Wollongong, 116,090/.; Kiama, 92,588/.; 
and Moringa, 73,833/. These figures do not embrace the 
port of Sydney, nor the cost of dredging works other than 
those connected with the immediate entrance to the 
rivers, except in the case of Newcastle, where the cost of 
harbour dredging is included. 
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BOILER AND ENGINE STOP VALVE. 

WE illustrate on this page a double check sto 
valve introduced and atin by Messrs. Templer anc 
Ranoe, of Thames Ditton, Surrey. The construction 
is clearly shown in Figs. 1 and 2, which illustrate two 
different types. Inthe latter case the two valves A 
and B are opened and closed by the direct action of 
the screw H, which is coupled to B in such a way 
as to be able to turn freely. The valve A is fixed 
to the rod C, but has considerable vertical play 
at N. Owing to this it shuts before B, ft is 
held on to its seat by steam pressure alone. In 
opening the valve B is opened first. It will thus be 
seen that both valves are independent, and form a 
double check to the flow of steam. The inlet side of 
the valve is at K, and the outlet at L. In Fig. 1 a 
straight through valve is shown, in which the screw H 
works the two valves A and B by means of the forked 
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lever D, which is pivoted at one end at E, whilst its 
other end clasps a nut I, as shown, At its centre is a 
block F carried on a pin passing through the side of 


the forked lever, and sliding in a rectangular opening | 


G formed in the spindle C. A handwheel J is usec 
to turn the screw H. In using this as a boiler 
stop valve, fixed on a battery of boilers, all 
of which are feeding one main steam pipe, 
the flange Lis fixed to the boiler, and the flange K 
coupled to the main steam pipe. It is thus possible to 
shut one boiler down without difficulty, since the 
steam from the main pipe tends to close the valve A, 
which would not be the case if the position of the 
valve was reversed. In the latter case the valve B 
alone would be effective, whilst with the arrangement 
explained both valves come into operation. A drain 
cock is fitted at M, and is opened when the valves are 
shut down. From the principle of the device it is 
evident that no excessive strain can ever be put on A 
by screwing down. A 4-in. stop valve of the type 
shown in Fig. 1 has been in daily use on the testing 
beds of a large engineering firm for 14 months, and has 
throughout never shown any sign of leakage, being as 
tight now as when fixed. It has been somewhat hard 
worked during this time, being constantly used as a 
regulating valve. 





WE illustrate above an automatic side grinding 
machine recently introduced by Messrs. Luke anc 
Spencer, Limited, Broadheath, near Manchester. As 
will be seen, the machine consists of a face grinding 
corundum wheel mounted on a strong cast-iron stand, 
which carries a reciprocating table 3 ft. 5 in. long by 
94 in. wide. This table slides in accurately formed 
grooves and is planed at the top, whilst three | grooves 
serve forattaching to it the work to be ground. The 
traverse of the table is 2 ft. 9 in. The grinding 
wheel is 8 in. in diameter by 1 in. on the face, and is 
mounted on a spindle running in an adjustable head- 
| stock. A tail pin is fitted is to take the lateral pres- 
sure and insure the true running of the wheel. The 
head is traversed up to the work automatically, a 
throw-off being provided which stops the grinding at 
|any desired point. The main driving shaft is fitted in 
| the base of the machine, and is steadied by an outside 
| bearing as shown. 
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BACTERIOLOGY.* 
By German Srws Woopueap, M.D. 

| (Continued from page 416.) 
| Brrore going further into the history of bacteria, it 
| may be well to state in a few words what is the structure 
| of these organisms, what is their relation to the media in 
which they live, and how they act in bringing about 
changes in these media. I throw on the screen a number 
of the more important forms of bacteria, from which you 
will see that some of them are rounded micrococci, as they 
are called, or small spheres ; some of them are ellipsoidal, 
others are rod-shaped, others again threadlike, and a 
number of these threads assume spiral or screw-like forms. 
Then it will be noted that some are pear-shaped, others 
lemon-shaped, each of these forms being associated with 
different groups of bacteria, though several forms may be 
met with in the same series of organisms; thus the 
diphtheria bacillus may assume the form of short, slightly- 
curved rods with rounded ends, in other cases it is spindle- 
shaped with pointed ends; again, it may be mille diame 
or, as the cultures grow older, it may assume the form 
of an Indian club, with the handle painted in light and 
dark rings. Other organisms assume many forms re- 
gularly and consecutively, first appearing as small 





* The ‘‘ James Forrest ” Lecture, delivered at the Insti- 
tution of Civil Engineers March 18, 1897. The lecture 
was fully illustrated by lantern slides, many of them 

hotomicrographs, some of which were lent by Mr. 
-ringle anc Dr. Kauthack, to whom the lecturer ex- 
| pressed his thanks. 











SIDE-GRINDING MACHINE. 


CONSTRUCTED BY MESSRS. LUKE AND SPENCER, LTD., ENGINEERS, MANCHESTER. 


round cocei or spheres, these growing into longer rods, 
which in turn may extend into long threads, or may be- 
come club-shaped through swelling of a portion of the 
organism. These bacteria are classified as amongst the 
lower fungi. Owing to the fact that they multiply by a 
process of division transverse to the longitudinal axis (in 
the case of the rod forms) they are sometimes spoken of as 
fission fungi, the ‘‘schizomycetes” of the German. The 
micrococci or rounded cells, the simplest form of all bac- 
part of 





1 
25,000 
an inch, indiameter. The rods or threads have about the 
same diameter, the length usually being from three to four 
times the diameter of the organism. There are, however, 
very marked deviations from these measurements; the 
above figures are given as representing the average size, 
and cannot be applied to special organisms. 

At first sight it would appear that there can be little 
differentiation of structure in such minute organisms. 
You are aware that our bodies are made up of small cells 
in which, by careful microscopic examination, well marked 
and characteristic structural details have been observed ; 
even our blood contains an enormous number of small 
cells and corpuscles, which however, can only be distin- 
guished under fairly high powers of the microscope. When 
1 tell you that the fry <a corpuscle is from five to nine 
times as large as the micrococcus, of which the above mea- 
surements have been given, whilst the white corpuscles 
may be 20, or even more, times as large, some idea of the 
minuteness of these bacteria may be obtained. From a 
simple calculation we arrive at the fact that 1t would take 
about 500 millions of these organisms laid side by side to 
cover se stamp (625 millions to the square inch). 
These bacteria, like all other cells—animal and vege- 
table—are composed of a substance which in many re- 
spects resembles the albumen or white of egg; it is de- 
scribed as a vegetable albuminoid or protoplasm. It con- 
tains water 84.81 per cent., albumen 13.207 per cent., fat 
1.198 per cent., ash 0.638 per cent., and extractives 0.327 
per cent., the albumen being made up of carbon 52.32 per 
cent., nitrogen 14.75 per cent., and hydrogen 7.55 per 
cent. 

This protoplasm, when in a very young condition, is 
jelly-like, perfectly transparent, and somewhat more re- 
fractile than water; in some cases it may be finely or 
coarsely granular. This myco-protein, as it is called, or 
fungus protein, is not always of exactly the same com- 
position. Minute granules of chlorophyl—the green 
colouring matter of leaves—small particles of fat or starch, 
sulphur granules, or particles of pigment, may be seen 
lying embedded in this vegetable albumen, which is, how- 
ever, the basis and active portion of the cell. For the 
reason that they have a somewhat higher refractive index 
than water, these organisms may be examined in an un- 
stained condition ; but, for our purposes, it is better to 
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stain them with one of the aniline dyes. The centre of 
the jelly-like speck is usually very deeply stained by these 
dyes, indicating that physiologically this is the most 
active part of the cell; surrounding this is a kind of mem- 
brane which is less deeply stained; this membrane con- 
tains a considerable quantity of cellulose similar to that 
found in the hard covering of the vegetable cells of the 
higher plants. This sheath or membrane varies some- 
what in its physical characters, being sometimes elastic or 
pliable, at other times stiff and rigid. It is sometimes 
continuous over the whole organism, whilst in others it 
appears to be perforated by a series of pores through 
whch minute threads of the central protoplasm appear to 
pass. Organisms in which this is seen may be compared 
to the foraminifera with their calcareous shells through 
which minute processes of protoplasm are from time to 
time extruded. Between the stained central portion and 
the outside membrane there may be sometimes seen a 
narrow unstained area; whether this is the result of 
artificial treatment or whether it is a kind of modified 
protoplasm shading off into the cellulose membrane, is 
somewhat difficult to determine, and it is quite possible 
that the character of this clear band may vary in different 
organisms. Those of you who have noted the result of 
putrefactive changes in meat, in soups, and during the 
making of beer, will have observed that there fre uently 
appears, as putrefaction goes on, a slimy or jelly-like 
mass. On microscopic examination this 1s found to be 
made up of an enormous number of micro-organisms, each 
one surrounded by a clear soft jelly-like substance which 
does not stain like the rest of the organism ; such masses 
are spoken of as zooglea masses, or living glue. I throw 
on ra screen examples of this curious change. In the 
ray fungus—the fungus concerned in the production of 
wens and wooden tongue in cattle—as this swelling of 
the outer sheath takes place, we have the formation of a 
club-like organism, which, arranged in radiating groups, 
gives rise to the ray-fungus appearance. The clubbing or 
thickening in this case being due to the swelling of the 
sheath toward the outer ends of the radiating rods. This, 
roughly speaking, is the composition of the simple 
micro-organisms and of those which have no special 
colour characteristics when seen with the naked 
eye in large masses. There are, however, numerous 
organisms, which viewed in masses are distinctly coloured 
red, magenta, yellow, brown, and blue. Sometimes this 
colour is confined entirely to the sheath of the organism, 
and is not soluble in ordinary re-agents; in other cases 
the colouring matter escapes from the cells into the sur- 
rounding medium as in a case of blue pus, blue milk 
where a peculiar smoky green or blue is found pervading 
the surrounding gelatine in which the organisms are 
growing ; whilst, as the cladothrix dichotoma, one of the 
water organisms, grows in pure culture in gelatine, a 
beautiful clear brown colour appears which, it is said, is 
due to the separation of oxide of iron from the water by 
the organisms. In a few cases the sheath of the bacillus 
is not merely altered myco-protein; in the anthrax 
bacillus, for example, it contains no sulphur, and is more 
like vegetable casein or the mucin found in the embryonic 
tissues of animals. 

So much for the general structure. Coming now to 

special features of bacteria, we find, as Dallinger lon 
ago pointed out, that certain of them are provided wit 
delicate flagella, which are supposed to have the function 
of propelling them from point to point as they grow in 
fluid media. They are found adorning a much larger 
number of bacteria than was at one time supposed, and 
additions to the list of flagellated organisms are constantly 
being made. The ordinary bacillus of the colon (1 to 4), 
the typhoid bacillus (a much larger number), the cholera 
organism, and the organism of tetanus, may be taken as 
types in which flagella are well seen. By special methods 
of staining with nitrate of silver, or with the aniline 
colours and special mordants, delicate threads, single or 
in groups, may be demonstrated as they come off from the 
ends or sides of these bacteria. _When single the delicate 
threads are seldom numerous ; but when they come off in 
pairs or small bundles a very large number, as many as 
20, may be observed. In such a case, however, they 
appear to come off in little groups, and Kauthack has 
described what he calls primary and secondary flagella. 
The bundles apparently forming the primary flagella, 
and the single threads into which these bundles are 
divided being described as secondary. ‘The exact re- 
lation of the flagella to the rotoplasm of the organism, 
whether they are develo directly from the proto- 
plasm and pass out through the openings or pores 
already mentioned, or whether they are merely secondary 
modifications of the external membrane, as yet remains 
doubtful. From what we know, however, of other flagella 
and cilia, and from recent observations on the arrange- 
ment of the pores in the membrane, and the relation of the 
cilia to these pores, it is to be anticipated that they 
are usually, at any rate, processes directly continuous 
with the central protoplasm of the organism. At one 
time it was o—pees that these flagella were formed only 
in organisms that have a special affinity for oxygen ; but 
within the last couple of years it has been pointed out 
that the tetanus bacillus, the organism which grows best 
where free oxygen is excluded, often presents beautiful 
ciliated forms, although—and this is an important fact— 
the organism remains non-motile when examined under 
the microscope in the presence of oxygen. How it 
behaves when oxygen is excluded has not yet been deter- 
mined. Even those bacteria which have an affinity for 
oxygen appear to lose their cilia as soon as they leave the 
surface and no longer require to move about in order to 
obtain this substitute. 

It has already been mentioned that the simplest form 
of multiplication of bacteria is by the cutting up of the 
organism into short lengths, which, in the case of the 
rod, after again increasing in length, becomes constricted 


in its middle, and ultimately may become divided com- 
pletely or partially; in the former case a couple of short 
single rods are formed ; in the latter, when the division 
goes on rapidly, chains of considerable length are the 
result. In spiral forms, as in the case of the cholera 
organism, the segments into which the longer rods divide 
are usually curved or comma-shaped. The rounder orga- 
nisms may divide in the same way that the rod-like orga- 
nisms do, but in addition they frequently divide in = 
direction of two dimensions of space, when, of course, 
they may form a thin layer, or in three dimensions, when 
they form cubes or masses. This multiplication by fission, 
or vegetative multiplication, as it is called, appears to 
take place only when all the conditions favourable for the 
nourishment of the organism are present, and in some 
organisms which are usually maintained in these favour- 
able conditions it appears to be the only method by which 
they can multiply, 1 ame as yet it isimpossible to speak 
absolutely definitely on this point. In certain organisms, 
however, especially when the conditions become un- 
favourable to the existence of organisms, a special and 
more complicated method of reproduction and permanent 
preservation of the species comes into play—spore for- 
mation. 

Inspore formation the protoplasm of the organism first 
becomes distinctly granular, then in the centre of the 
granular mass a small bright point appears which gra- 
dually increases in size until its diameter may be greater 
that that of the original organism. This bright mass, 
which may be round, ovoid, or in some cases even rod- 
shaped, is the resting spore or egg or seed of the bacterium, 
by means of which the species may be continued after the 
rods, in their unfavourable surroundings, have perished. 
These spores are of very great importance, because they 
present a most remarkable resisting power to the action of 
chemicals, heat, and drying. When anthrax organisms, 
in which no spores have been developed, are dried they 
are very rapidly killed off, whilst exposure to a ver 
moderate temperature or weak solutions of carbolic acid, 
or bichloride of mercury, insures their rapid destruction. 
Spores, however, may, some of them, be exposed to the 
action of boiling water for several minutes without suc- 
cumbing; they will withstand the action of powerful 
chemicals, and if they are then placed in favourable sur- 
roundings, they will still develop into the less resistant 
but more active form of organism. As an example of the 
importance of this spore formation, I may mention what 
takes place in the case of the splenic fever bacillus that is 
found in cattle. When an ox dies of anthrax there are 
found in its bl an enormous number of short thick 
rods, the anthrax bacilli. If a drop of the blood be taken 
from a blood-vessel immediately after death, the rods will 
be found on microscopic examination to contain no spores, 
that is, there are none of these bright points in thesubstance 
of the rod, and the animal, if buried at once before any 
blood or discharges from the body can get on to the land 
where the animal has died, will not be a source of infec- 
tion ; the putrefactive organisms that develop being suffi- 
cient to kill off the anthrax bacilli that are in the blood. 
If, however, the animal be cut into and blood be allowed 
to escape so that the organisms come into contact with 
the air and the condition of the blood is altered in such a 
way that the nutritive supply of these organisms is gra- 
dually altered or cut off, spores immediately begin to 
develop in the bacilli, and, as soon as this takes place, it 
is an exceedingly difficult matter to get rid of the disease ; 
mere burial is certainly not sufficient, as the spores are 
not affected by the putrefactive organisms and products ; 
they retain their vitality, and only wait for more favour- 
able conditions to become again —— into the active 
and virulent anthrax organism. The knowledge of this 
fact, of course, has a most important bearing on the treat- 
ment of carcases of animals that have succumbed to 
anthrax. Other forms of spores of a less resistant character 
have been described, but it is scarcely necessary to do 
more than mention them, as they are not yet accurately 
understood. 

As to the effects of temperature upon micro-organisms 
it has been found that most of the saprophytes (those 
that grow upon dead matter) flourish most luxuriantly at 
the ordinary temperature of water, whilst the parasites, 
or disease-producing bacteria, grow and multiply most 
rapidly at the temperature of their animal or plant hosts, 
Most of these are killed at a temperature of 60 deg. Cent. 
(140 deg. Fahr.). Certain bacteria, however, especially 
those found in soil and river mud, develop readily at 
60 deg. or 70 deg. Cent. and flourish most luxuriantly at 
50 deg. Cent. Globig, and then quite recently A. Mac- 
fadyen, have shown that there are numerous organisms 
which can exist at temperatures even higher than this, 
in spite of the fact that they contain no spores. Of the 
spore-bearing organisms I have already shown the tetanus 
bacillus and the anthrax bacillus, th of which are 

thogenic or disease-producing ; I may also mention the 
logitien subtilis, one of the bacilli found especially on 
potatoes, which appears to be associated with the reduc- 
tion of organic matter in the process of putrefaction. 

We have not time to go into much greater detail as 
regards these structural characteristics of micro-organisms. 
I must, however, briefly describe some of the principal 
actions of these micro-organisms, in order that we may 
understand the réle they assume in the process of putre- 
faction, fermentation, and disease. Let us first take a 
character or property that can be readily demonstrated. 
Ifa drop of water be mixed with a quantity of melted 
jelly, and then the mixture be spread out in a thin layer 
in a glass dish, protected from air and dust, and the 


jelly be allowed to set, it will be found at the end of a 
few days that little points of growth may be observed. 
As a rule each of these points or colonies, as they are 
called, is developed from a single organism, so that we 
have dotted over the surface of the gelatine little colonies, 





each of them derived from one of the organisms that 


was present in the original water; we are then -able to 
study the characteristics of each organism as it grows. It 
will be observed that some of the organisms are perfectly 
colourless, but some assume a yellow colour, others may 
be red, others brown, others blue, whilst, as already 
noted, around some of them the gelatine is stained, the 
colour being diffused from the organisms into the sur- 
rounding gelatine. These organisms, then, have the 
power of developing colouring matter; they have a 
chromogenic function, different organisms producing 
different forms of colouring matter. This is a function 
which is of course very readily observed, and therefore 
we have taken it as an example. On examining some of 
the other colonies it will be found that around them the 
gelatine has become softened, and in some cases in place 
of a colony dotted on the gelatine we find a little funnel- 
shaped depression containing a turbid or cloudy liquid. 
On examining this cloudy liquid under the microscope 
we find that it is teeming with bacilli or micrococci, 
usually actively motile. Some of these organisms, then, 
have the power of liquefying gelatine, and it is supposed 
that they exert this power through the agency of a kind 
of peptonising ferment, a ferment which in many respects 
sven to be similar to the juice formed in the stomach 
of man and animals, in wich there is, as most of you are 
aware, a substance called pepsin, which dissolves or digests 
the food taken into the stomach. Such organisms have 
this power of producing a digestive fluid which is capable 
of acting very vigorously. In this most important func- 
tion rests the power of bringing about the first stage of 
breaking down in the putrefactive process, and upon it 
depends the important part that these organisms play in 
the disposal of organic matter of all kinds, either naturally 
in the ground, or artificially in the various methods of dis- 
pos of sewage without chemical substances that have 
n recently suggested and applied. 

Tf now we take certain organisms, such as the bacillus 
coli communis, and seed it into gelatine, in whichis placed 
a small quantity of grape sugar, and then, melting the 
gelatine, add a weak solution of soda and litmus solution, 
sufficeint to give a faint blue tinge to the mixture, and put 
the tube aside, weshall find thatafter two or three days two 
things occur : little bubbles of gas make their appearance 
in the gelatine, and these become so large that they may 
cause the gelatine to be split up, whilst near the surface 
the gelatine loses its blue colour and becomes distinctly 
red, showing that an acid has been formed by the organism. 
In the deeper layers to which the oxygen of the atmo- 
sphere can gain no access no acid is formed. We thus 
see that this organism has the power of so breaking up 
the sugar by abstracting part of its molecule that it be- 
comes an unstable substance. An acid is produced, and 
bubbles composed of marsh gas and carbonic dioxide, or 
similar substances, are fornied. 

We have already mentioned that bacteria may be 
roughly divided into two classes—those which have the 
power of taking up oxygen from the air, and those which, 
although they require oxygen, as a rule obtain it from 
carbo-hydrates or from substances that contain a con- 
siderable quantity of oxygen in their composition, but 
which, deprived of their oxygen, rapidly break down to 
form substances of a less complex nature. It must be 
remembered, however, in this connection that no hard 
and fast line can be drawn between aerobes and anaerobes, 
as they are called—that is, between those organisms that 

uire air and those organisms that can do without it, as 
under certain conditions an aerobic organism can lead an 
anaerobic existence, that is, can so far adapt itself to 
circumstances that when it is removed from air it makes 
violent efforts to obtain its oxygen from substances that 
contain oxygen in considerable quantities, taking them 
up best, of course, from those substances in which the 
oxygen is in a condition of loose combination ; whilst, on 
the other hand, an anaerobic organism may w fairly 
luxuriantly in the presence of air, although it is found 
that, under such conditions, it does not give rise to its 
characteristic products. Those organisms, which have 
the power of adapting themselves to their surroundings, 
are usually described as facultative aerobes and anaerobes ; 
but although they can so far adapt themselves to the 
altered conditions, their life history and the results of 
their vital activity are considerably modified. Let us 
take as an example one that actually occurs in nature. If 
instead of water, as above, some surface soil is taken for the 
seed material for gelatine plates, the individual organisms 
contained in the soil are isolated ; if, at the same time, a 
very minute fragment of this soil be put into gelatine con- 
taining asmall quantity (2 percent.) of grape sugar, orastill 
smaller quantity (4per cent.) of formate of soda, twothings 
will soon be noticeable. In the gelatine plate culture, 
especially if the layer of gelatine be of some little thick- 
ness, it will be observed that on the surface a number of 
colonies grow with very great rapidity, some of them pro- 
ducing colour, others of them liquefying the gelatine, the 
whole of the organisms on the surface showing luxuriant 
wth. Just beneath the surface of the gelatine, and 
own in its substance, will be seen a number of small 
brown points, which are certainly colonies of organisms ; 
but they progress so slowly, and tosuch small size, that it 
is evident that the conditions for their growth are not so 
favourable as are those on the surface, the only difference 
in this case being, apparently, that those on the surface 
have a plentiful supply of oxygen, whilst those in the 
depth do not receive this supply, although there isa small 
uantity, or they could not grow at all. Now, examining 
the formate of soda gelatine in the test tube, the organisms 
on the surface will still be seen to be growing, though not 
so luxuriantly, as a rule, as on the plate. Near the sur- 
face round colonies may also be seen; but down in the 
substance of the gelatine large colonies, sometimes lique- 
fying the gelatine, sometimes potore gas in consider- 
able quantity, are found. These are the anaerobic or- 
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absence of air, just as those on the surface break down 
the gelatine in the. presence of air. It will be found that 
in soil taken from very near the surface the number of 
anaerobic organisms, as compared with the aerobic or- 
ganisms, is comparatively small. If, however, we take 
soil from a greater depth and treat it in the same way, 
the proportion of anaerobic to aerobic organisms is much 
larger, and going still deeper we come to a layer in which 
practically only anaerobic bacteria are found, whilst in 
deeper layers still there are no organisms of any kind. 

In nature the process of decomposition of organic 
matter goes on most readily in these superficial layers of 
earth, and in the presence of the atmosphere; and the 
porous soil may be said to take the place of spongy 
platinum, in which, as we know, oxidation takes place 
very readily. The upper surface of this porous soil, 
usually well supplied with air and moisture and organic 
matter, is a capital feeding-ground for micro-organisms, 
which, breaking up its materials, oxidise them into sub- 
stances which are capable of being utilised by plants. 
Most of the organic matter brought to the surface of the 
soil is broken down by these aerobic organisms, air being 
carried down along with the rain or sewage, and then, as 
this organic matter is broken up, some of its constituents 
are used by the bacteria, and othersare, during the break- 
ing down of the molecule, left in a nascent condition ready 
for oxidation by the air that has been left by the organisms. 
The anaerobic organisms found in the deeper layers of the 
soil, as we have indicated, give rise to a second kind of 
decomposition. A certain proportion of the organic 
matter escapes the action of the aerobic organisms, but it 
has still to run the gauntlet of the anaerobes. It is 
assumed that having been washed deeper into the soil, 
and living, as it were, at some distance from the atmo- 
sphere, these anaerobic organisms (originally aerobic 
have been unable to obtain free oxygen, and have thus 
been compelled to develop the power of wresting oxygen 
by force, as it were, from the oxygen-containing bodies 
that come down to them from the surface, usually using 
part only of the combined oxygen, and setting free 
another part to be used up in the oxidation of portions of 
the organic matter that still remains. So completely do 
these organisms use up the food that has come from the 
surface that at a depth of about 12 ft. no micro-organisms 
at all can as a rule be found. The relation of this to our 
water supply and to the treatment of sewage is obviousl 
one of extreme importance. As I have elsewhere stated, 
if water be taken from near the surface of soil in which 
there is a large quantity of organic matter present, there 
must necessarily be numerous aerobic putrefactive or- 
ganisms in it, whilst surface drainage-water will invariably 
contain those organisms usually found in sewage and in 
excrement. If, however, water be taken directly from 
the deeper layers of soil, putrefactive organisms are 
usually absent, but a number of what are called water- 
organisms, non-spore-bearing harmless bacteria, are found. 

If the water be kept perfectly undisturbed, unoxy- 
genated, and at a comparatively high temperature, these 
water-organisms increase in number at a very great rate. 
It has been found, as a result of numerous bacteriological 
examinations by various observers, that if in a single 
cubic centimetre of any specimen of freshly-drawn water 
200 bacteria are found at the first examination, by the end 
of 24 hours the number may have risen to 5000, and the 
end of a second 24 hours to 20,000, and 24 hours later the 
multiplication has become so rapid and has gone so far 
that they are no longer countable. After a short time 
this iiitlotenion ceases until the water is re-oxy- 
genated. If, however, water be taken from a much 
deeper layer, micro-organisms are found to be almost, or 
entirely, absent, and not only micro-organisms, but 
organic matter, which has not been washed down to such a 
depth as that from which this water has been obtained. 
Thereare cases, however, of deep wells and springsin which, 
although micro-organisms are practically absent, organic 
matter is still present in appreciable quantities. It is 
evident, then, that the superficial layers of earth act not 
only as mechanical, but also as biological filters. The 
water, with its contained organic matter, passes through 
the surface layers, in which bacteria can grow, down to 
those layersin which there are no organisms, the organisms 
not passing down with the water, first, because they are 
held back mechanically, the soil acting as a porous filter, 
by which even extremely minute solid particles are held 
back, but also because most of the bacteria being anae- 
robic cannot leave the surface with impunity, most of 
those that are carried down by the water dying off as 
their supply of oxygen is gradually removed; for, in 
consequence of the rapid oxidation that is going on at the 
surface, very little free oxygen is left for the use of bac- 
teria even in comparatively os ene layers. The few 
organisms that can persist develop the anaerobic faculty 
and utilise the ell quantity of oxidised material that 
has not been converted into inorganic matter and used up 
by growing plants. This amount ‘s small because the re- 
duction of the small quantity that r»mains after the plants 
are satisfied is soon completed, and bacteria can no longer 
obtain any material for their nutrition. When these con- 
ditions are borne in mind, it becomes evident that much 
valuable information as to the character of any water and 
its suitability for domestic use may be derived from a 
bacteriological examination, it being understood that the 
mere number of organisms can convey little accurate 
information except in those cases where it is examined at 
once, and even in such cases the information obtained is 
not of prime importance. Quite recently you have had a 
most animated discussion on the action of biological 
filters. So important is this question, and such a promi- 
nent part is it destined to play in the future of sewage 
disposal, that the discussion extended, I believe, over 
three nights after the paper had been read, and much 
still remains to be said on this most important question. 
I should like at this stage to indicate that what takes 
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place in the breaking down of organic matter in nature 
may also take place, under certain conditions, in arti- 
ficially prepared filters. The main factors in the 
process are essentially the same as those already de- 
scribed. In the process it is necessary (1) to get all 
solid matter into solution; (2) to supply as large a 
quantity of oxygen in as short a time as possible 
to this organic matter; (3) to attack the organic 
matter in solution by means of micro-organisms, and 
to so break it up that the various elements of 
which this complex material is composed may be thrown 
into an unstable or nascent condition so that the 
oxygen present may have an opportunity of entering into 
combination and of forming what are called oxidised sub- 
stances, It is evident from what we know of putrefactive 

rocesses that these changes may take place in two per- 
ectly different ways. In the one case we have the oxida- 
tion taking place directly, all the nascent substances being 
satisfied by the oxygen of the air and the splitting up of 
the organic matter being carried on by aerobic organisms. 
In such a process of oxidation which takes place in 
porous soil well supplied with air and moisture, and also 
in water which is from time to time well saturated with 
oxygen, it will be found that little or no putrefactive 
odour is developed. The marsh gas, the sulphuretted 
hydrogen, and other similar substances as they are set free 
rapidly combine with oxygen to form sulphuric acid, car- 
bonic acid, and water, and the nitrogenous substances in 
asimilar fashion combining to form nitrous and nitric 
acids. In the soil these acids combine with the various 
basic substances, lime, magnesia, and the like, are thus 
rapidly removed and the way is left clear for the forma- 
tion of fresh batches of the same substances. In anae- 
robic putrefaction, on the other hand, the process does not 
‘0 on in this unobtrusive fashion ; the anaerobic organisms 
1aving as it were to wrest their oxygen from the organic 
molecules because there is no free oxygen present, set up 
a much greater disturbance, and the products of the 
decomposition, such as sulphuretted hydrogen, marsh 
gas, and ammonia, are thrown off in an unoxidised condi- 
tion, and in the free form (i.e., they are no longer in a 
nascent condition) they remain comparatively stable, 
and give rise to the putrefactive odours so characteristic 
of rapid anaerobic putrefaction. 

What an important part micro-organisms play in pro- 
moting the growth of plants has in recent — received 
most striking proof. Certain organisms have recently 
been described, which appear to have the power of fixing 
the nitrogen of the air, and of conveying it to the roots of 
the plants, near which they are carrying on their work. 
How far this has been developed you will understand 
when I tell you that cultivations of these organisms are 
now made for sale. These kept in closed bottles may be 
sent to all parts of the world. Then mixed with water 
and thrown over the soil they immediately begin to do 
their work, and, taking nitrogen from the air, which lends 
valuable assistance to that from the soil, they enable the 
plant, especially those requiring large quantities of 
nitrogen for their full growth and development, to grow 
both more rapidly and more luxuriantly than they could 
if unaided by this supplementary store of nitrogen. 
When three of these leguminous plants are grown simul- 
taneously, one in sterile soil and watered with sterile water, 
a second in ordinary soil and watered with spring water, 
and the third in soil and water to which these organisms 
have been added, a most striking difference in the rapidity 
and luxuriance of the growth of the three plants is ob- 
served. The first is a weak delicate plant which grows 
slowly and soon loses vitality. The second grows as do 
ordinary plants or seedlings of the same species. Whilst 
the third grows rapidly, has most luxuriant foliage, and 
often grows to three or four times the size of the normal 
plant in the same time, affording ample evidence of the 
great activity of these organisms as nitrogen carriers, 


(To be continued.) 





FreNcH METALLURGICAL INDUSTRY.—The production of 
pig iron in France in 1895 is returned at 2,004,000 tons, of 
the estimated value of 4,452,9007. Wrought iron was pro- 
duced last year in France to the extent of 757,000 tons, 
valued at 4,688,0007. The output of French steel in 1895 
was 715,000 tons, valued at 7,328,0002. 





BLAst-FURNACES IN THE Unrrep States.—The number 
of furnaces in blast in the United States at the commence- 
ment of February, 1897, was 154, as compared with 173 at 
the commencement of August, 1896, 215 at the com- 
mencement of February, 1896, 200 at the commencement 
of August, 1895, and 179 at the commencement of Feb- 
ruary, 1895, The weekly productive capacity of the fur- 
naces in blast at the dates indicated was: February, 1897, 
162,959 tons; August, 1896, 157,078 tons; February, 
1896, 198,599 tons ; August, 1895, 180,525 tons ; and Feb- 
ruary, 1895, 163,391 tons. The Presidential election of 
last autumn greatly disturbed the iron trade of the 
United States, the weekly productive capacity of the 
furnaces in blast having declined from 157,078 tons at 
the commencement of August to 129,500 tons at the com- 
mencement of September, and 112,782 tons at the com- 
mencement of October. Since then, however, there has 
been a Fadel recovery, the total standing at the com- 
ment of November at 124,077 tons ; at the commencement 
of December, at 142,278 tons; at the commencement of 
January, at 157,720 tons; and at the commence- 
ment of February, at 162,959 tons, as already stated. 
The stocks on hand, sold and unsold, stood at the com- 
mencement of February this year at 988,907 tons, as com- 
pared with 910,643 tons at the commencement of January, 
870,662 tons at the commencement of December, 894,742 
tons at the commencement of November, 938,241 tons at 
the commencement of October, and 964,055 tons at the 
commencement of September. 





LAUNCHES AND TRIAL TRIPS. 


Messrs, CARMICHAEL, MACLEAN, AND Co., Greenock, 
launched on the 20th ult. a steel screw steamer of 1050 
tons gross, of the following dimensions: Length between 
eee 225 ft.; breadth, 34 ft.; depth moulded, 
15 ft. 3in.; to carry 1500 tons deadweight. The vessel is 
for Messrs. Love, Stewart, and Co., of Glasgow and 
we and is intended for their Baltic coal and timber 
trade. 





H.M.S. torpedo-boat destroyer Leopard was launched 
by the Naval Construction and Armaments Company at 
Barrow on the 20th ult. She is the fourth 30-knot boat 
built at the same yard. 





H.M.S. Europa, which was launched on the 20th ult. 
from the yard of the Clydebank Shipbuilding and Engi- 
neering Company, Limited, is one of eight first-class 
cruisers now under construction for the British Govern- 
ment. The vessels are of the most modern type, and 
are designed to give as high a speed as can be obtained 
in ships which have not only to steam rapidly but 
also to fight. The Europa class have a draught of only 
25 ft. 3in., which will enable them to pass through the 
Suez Canal. They are each 435 ft. long, 64 ft. broad, 
and are expected to steam 214 knots. The Europa 
is built of Siemens-Martin steel, and has a double bot- 
tom extending the full length of the machinery and 
boiler spaces. The coal capacity at normal draught is 
1000 tons, but provision has been made for about twice 
that quantity if required. The protective deck, which 
extends all fore and aft, is of a curved form, and ranges 
in thickness from 4 in. to 24 in. The armament will con- 
sist of twelve 6-in. quick-firing guns, sixteen 12-pounders, 
and a — number of machine guns. There will be 
torpedo tubes discharging below water forward, and one 
above water aft. The vessel has four funnels, and will 
be rigged with two masts. She will carry a complete suit 
of steadying sails, and will, when finished, present a very 
similar appearance to the Terrible and the Powerful. 
The propelling machinery will consist of two sets of 
triple-expansion engines. The high-pressure cylinder is 
34 in. in diameter, the intermediate 554 in., and each of 
the low-pressure 64 in. AIl are adapted for a stroke of 
48 in. Steam will be supplied by an installation of 30 
water-tube boilers of the Belleville type, designed to work 
at a pressure of 300 Ib. per square ios 


The Japanese battleship Fuji, built at the Thames 
Iron Works, and engined by Messrs. Humphrys, Tennant, 
and Co., went out for her official trials last week. The 
first day’s trial for six hours’ steaming, made off the mouth 
of the Thames, on Thursday, March 18, over a 10-knot 
course, with open stokeholds, gave a mean speed of 16.937 
knots with 10,200 indicated horse-power. There were on 
board his Excellency the Japanese Minister, Captain 
Yendo, Captain Miyabara, and Captain Miura of the 
Fuji. The contractors were represented by Messrs. A. 
F. Hills, G. C. Mackrow, Clement Mackrow, and Robert 
Humphrys. The second day’s trial for full speed gave a 
mean speed of 18.655 knots, with 14,100 indicated horse- 
power, the vessel being down to her deep load draught. 
The steering gear was supplied by Messrs. Davis and Co., 
Limited, of 12, Fenchurch-street, E.C., and put the helm 
from hard-over to hard-over in 16 seconds. 








ARGENTINE PopuLaTion.—The population of the Argen- 
tine Republic has just been returned at 4,090,000. The 
total shows an increase of 2,219,000 as compared with 
1869, when the first Argentine census was taken. The 
Argentine Republic ‘has accordingly increased its popu- 
lation to the extent of 120 per cent. during the last 
quarter of a century. Buenos Ayres has a population 
of 663,850 souls, so that 160 out of every 1000 of the 
Argentine population live in Buenos Ayres. The popula- 
tion of the ceamdinn capital has increased by 476,500 
during the last 25 years. The population of Rosario, an- 
other rismg Argentine town, is also growing rapidly. 





LOcoMOTIVES IN BELGIUM.—Contracts have just been let 
for 84 locomotives for the Belgian State Railways. The 
engines, which are six-wheeled coupled, are intended for 
use on heavy gradients. The John Cockerill Company 
will supply 15 of these engines; MM. Carels, 10; La 
Métallurgique, 13; the St. Leonard Company, 10; the 
Franco-Belgian Company, 5; the Meuse Company, 10; 
the Boussu Workshops oe ang the Marcinelle and 
Couillet Company, 6; and the Haine St. Pierre Work- 
shops Company, 1l. The contracts were taken at an 
average of 2642/. per engine. The Couillet Company and 
the Franco-Belgian Company have contracted to supply 
10 express passenger locomotives at 3800/. per engine. 





Maxim Guns.—The Maxim automatic gun mechanism 
has been adopted by the Secretary of the United States 
Navy for_1-pounder guns used in the American naval 
service. It is thought probable that this system will also 
be adopted for 3-pounders and 6-pounders in place of the 
rapid-fire mechanisms now in use. This action of the 
United States Navy Department is likely to result in the 
establishment of another gun factory in the United States, 
because the law prescri that all material obtained 
by the American Government shall be of domestic manu- 
facture. Consequently the Maxim Company will pro- 
hably find it desirable to establish works in the United 
States. The new rapid-fire guns to be ordered are intended 
for line-of-battle ships and torpedo-boats now under con- 
sideration. 
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COLLISION AT RAINFORD. 


g Liverpool and Manchester line of the Lancashire 
wal Tore Railway Company is joined at Rainford 
Junction by the branch line from Ormskirk, and, as 
shown in the accompanying illustration, the branch home 
signal is close to the fouling point of the junction, being, 
in fact, but 34 ft. therefrom. This is necessitated by the 
fact that the Ormskirk trains (which are worked on the 
‘shuttle ” system) are brought alongside the up platform 
and there discharge their passengers, and the length of 
the platform only allows for about five vehicles. After 
the train is emptied, the engine 1s uncoupled, and runs 
forward on to the main line, then backs on to the down 
branch and so round its train, which it finally puts into 
the bay on the other side of the platform, ready to go out 
again to Ormskirk. On February 17 a branch train came 
up and discharged its passengers, and while the engine 
was standing on the branch outside the signal the signal- 
man took on an express from Liverpool and pulled his 
signals off for it. Just as the express was approaching, 
the engine of the Ormskirk train ran forward a little, and 
the signalman and _ others who saw this shouted out to 
warn the driver. He stopped, but not before fouling the 


main line, so that he was struck just behind the buffer 
beam. The driver of the express saw the obstruction when 
close upon it, and at once applied his brake and was able 
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to soon come to a stop, but not before the branch engine 
had been somewhat damaged and all the footboards of the 
express had been torn off. No passenger was hurt, but 
the driver of the light engine, though unhurt, has since 
complained of shock. This man stated that his engine 
sprang forward a bit after being uncoupled from his 
train, but Colonel Addison does not attach much credence 
to this, and thinks that as the driver usually found the 
signal off for him to shunt, he started forward in this 
instance in forgetfulness that the signal was against him, 
such forgetfulness ‘‘amounting under the circumstances 
to culpable negligence.” 

The margin between the up ‘‘Stop” signal and the 
fouling point is naturally considered by the Inspecting 
Ofticer as very small, especially as the junction is at the 
foot of a gradient of 1 in 91, and he suggests that, if it be 
found feasible, all up branch trains eee run directly 
into the bay road, as well as be started from there as at 
present; and further, that if this cannot be done, the 
local service should be so timed that no train would have 
to pass through the station while any of the branch ones 
were standing at the platform. Anyway, owing to the 
siding connection being between the signal and the junc- 
tion, there is no adequate protection of the main line at 
present. 

Running trains both into and out of the terminal bay 
seems a good solution of the matter, if it is feasible ; but 
how does this fit in with the 11th Requirement of the 
Board of Trade, which states: ‘‘ At terminal stations a 
double line of railway must not end as a single line” ? 








CEMENT IN SEA-WATER. 
The Behaviour of Hydraulic Cements in Sea-Water. 
By Dr. Witt1AmM MIcHAELIS. 


Ir the hydrates of silica, peroxide of iron, and alumina 
be exposed to the action of a solution of lime (lime water) 
which is kept constantly at the point of saturation, the 
following lime compounds are formed as representing the 
highest degrees of combination : 

2Si0., 3Ca0+a2H,0 
2 Fe,Q3, 4CaO + yH,O 
2 Aly Oz,5 CaO + zH,O 

The values of a, y, and z have not been ascertained with 
certainty. I estimate these at 6, 7, and 8 respectively ; 
the smallest amount of water corresponds to 1 equivalent 
of CaO to1 equivalent of Hy O. 

As long as no certain’ proof is brought forward that 
other compounds are formed in the process of hydraulic 
ha ening, as a result of the action of the water upon 
highly limed hydraulic cements, it may be assumed that 
the above-mentioned combinations take place, and that 
the superfluous lime separates out as hydrate of lime, as is 
evidently the case Gk Portland cement, which, in its 
hardened condition, is found to be completely permeated 
with crystals of calcium hydrate. 

H. Le Chatelier is known to accept a crystallising com- 
— as the stable hydrosilicate of calcium—2 Ca O Si 
30 + a H,0; similarly a hydrated aluminate—A], O,, 
} a0 +12H,0. Whether, in the process of hydraulic 

ardening, hydrosilicate of lime is crystallised, or whether, 

as I believe, it cannot crystallise on account of its absolute 
insolubility,* but is a colloid body, does not affect the fol- 
lowing considerations. 


* The insolubility must thus be understood, that when 
calcium oxide is present, silicic acid is quite insoluble in 
water ; the hydro-silicate of lime is indeed decomposed 
by the water, but is never dissolved as such ; only thelime 


It is known that the compound Al, Os, 3 Ca O, on taking 
up water, ‘‘blows” violently; therefore I do not con- 
sider this compound as the predominant one in Portland 
cement of normal composition. On the most unstable 
hydro-ferrate of lime, which is entirely decomposable by 
water, Le Chatelier says nothing further. Moreover, no 
other combination has been established than the one above 
mentioned. 

In agreement with E. Candlot I have discovered the 
following crystallising calcic alumino-sulphate compound 
—2 (Al, O3, 3 Ca O) + 5 (Ca OS Os) + 80 H,O (dried 
over sulphuric acid). E. Candlot gives 120 H.O for the air 
dried crystals, but, after drying over sulphuric acid, I 
have also observed* the combination Aly O;, 3 Ca0+3 
CaO SO,+30 H,0. 

For the following considerations we shall take into 
account only this second compound which crystallises 
with 30 equivalents of water, that is, with less water, 
which must indeed be the case. Every part by weight 
of alumina, which forms in the first place a hydro-alumi- 
nate of lime in hydraulic mortars, has the power of 
forming about 12 parts by weight of this double salt. 

The hydro-ferrate of lime compound behaves similarly ; 
I have established its composition as Fe.0O3, 3 CaO+ 
2 CaO, SO3+x HO, but Ihave not been able to obtain 
it ina crystalline form. As this is not yet beyond doubt, 
it will not be taken into account at all in the following 


considerations. Only this much may be assumed, that 
it acts in the same way as the double alumina compound. 
Part by Parts by 
Weight. Weight. 
1 of Al,O, forms 3.062 2Al,Os 5CaO 
+8H,O 
1,, Al,O, a: Al,O,, 3 CaO 
+6 H,O 
1 ” Al,O, ” 4.735 Al,0., 3 CaO 
12 H,O 
1 ,, Al,Os », 11.856 Alumino - sul- 


phate of lime. 
3.2175 Alumino - sul- 
phate of lime. 
E. Candlot’s 
double salt 
with 120 H,O. 
Alumino - sul- 
phate of lime. 
2.3243 CaO, SO; + 
2 H,0. 


1 ,, Al,O.,3CaO +6H,0O ,, 
or 4.4636 


1,, CaO, SO, 
1,, CaO, H,0 _,, 


forms nearly 3 


The real Roman cements with a hydraulicity ratio of 
1 part by weight of silieate [silicic acid, alumina, ferric 
oxide (manganese oxide)] to 1.1. to 1.2 parts by weight of 
calcic oxide are, from a chemical standpoint, the best 
water cements, as in the hardening process they form the 
most stable compounds without any portion remaining 
uncombined. 

As an example, a Roman cement of the following 
composition : 

Per Cent. 


Silicic acid 24.00 or, in equivalents, 0.400 
200 


Alumina... = 10.28 mh is 0. 
Ferric oxide ... = 4.80 me “J 0.030 
Calcium oxide ... = 49.00 ae si 0.875 
Sulphuric acid... = 3.20 af ve 0.040 
Magnesia | = 5 
Alkalies | “= %00 
Insoluble matter = 3.72 

100.00 


requires, if one takes the compounds richest in lime men- 
tioned at the beginning : 


2 SiO», 3 CaO; 2 FeOs, 4 CaO; 2 Als, 5 CaO 
0.4 x 4 + 0.2 x2 + 0.03 x 2 + 0.04 = 1.2 equivalents, 


or 67.2 parts by weight of calcium oxide. As only 0.875 
equivalents of calcium oxide are present, compounds so 
rich in lime cannot be formed, but there will be produced 
calcic compounds poorer in lime, and therefore more 
stable : Sid, CaO; 2 Al,Os, 3 CaO; 2 Fe,O3, 3 CaO, 
for which only 0.785 equivalents, or 43.96 parts by weight 
of CaO are requisite ; the remaining 5.04 parts by weight 
of calcium oxide are then used for the formation of com- 
pounds richer in lime. No free, uncombined lime remains 
over in the hardened cement. 

A water-cement thus composed fulfils its object in the 
most perfect manner. Independent of the double com- 

mark pe calcic alumino-sulphate—A1,03, 3CaO + 3 CaO, 
ko, + 30 H,O—this Roman cement would give, on har- 
dening, only the following stable compounds : 


Hydro-silicate of lime with 1 to 1.5 CaO to 1 SiO, 
Hydro-aluminate of lime with 1 to 3 CaO to 2 Al,O, 
Hydro-ferrate of lime with 1 to 3 CaO to 2 Fe,Ox. 


Gypsum, hydrates of magnesia and the alkalies, only 
the Tost two of which remain uncombined, but which pro- 
duce with sulphuric acid salts which are not injurious, 
but are easily soluble. As the Roman cements can only 
be produced with a red heat—indeed, only with a mode- 
rate red heat—which does not effect their condensation, 
they form, from a physical standpoint, only loose cements, 





* The compound dried by air: 
2 Al,Os, 3 CaO +5 CaO SO, + 80 HO 
gave, when dried over sulphuric acid, 22 H,O 


[therefore, perhaps 2 (Al,03, 3CaO + 6 H,O) +5 
(Ca O, SO; + 2 H,O)] 


dried at 100 deg. 16 H,O 


ge to deepest red heat it was entirely free from water. 
he anhydrous double salt dissolves in 2214 parts by 


which accordingly contain the compounds formed on the 
absorption of water in a very expanded condition, and 
this is the reason why the mortars made with them shrink 
very considerably when dried in the air, by the loss of the 
loosely combined water. All the water which these 
hydrates contain beyond the amount which corresponds 
with that in lime hydrate, must, however, be regarded, 
down to the smallest quantity, as loosely combined or 
‘“*slaking” water. 

The hydraulic limes, of which the lime from Teil 
(Southern France, Departement d’Ardéche) may be re- 
garded as the best representative, are near the Roman 
cements in their physical 9 they are for the most 
art still looser, at least, the so-called light hydraulic 
imes. 

If one considers the lime from Teil, which in a freshly 
ignited condition contains : 

Per Cent. 


Silicie acid 22.80 or, in equivalents, 0.380 
57 025 


Alumina ... — Ae a ms 0 
Tron oxide = 0.88 “4 os 0.0055 
Sulphuric acid = O64 ra os 0.008 
Calcium oxide = 68.60 es sa 1.225 
Magnesia ... = 1.60 


and if, on hardening, one takes the compounds richest in 
lime, these use up 
- 

0.38 x 3 + 0,025 x 2 + 0.0055 x 2 + 0.008 = 0.6515 
equivalents, or 36.48 parts by weight of calcium oxide. 
An uncombined remnant of 32.12 parts by weight CaO, 
and 1.6 parts by weight of magnesia is therefore left. 

Portland cement, which, from a physical standpoint, is 
very superior to the Roman cements and hydraulic limes, 
as it isina high degree condensed by the semi-fusion 
which it undergoes at white heat, must, when it swells in 
like manner in the hardening process, become, in a far 
greater degree, condensed, because the much denser 
particles lie nearer one another, thus offering, in the same 
space, a considerably greater amount of expanding ma- 
terial. The average proportion in mass of Portland cement 
to Roman cement in the same space, is about 5 : 3, and to 
hydraulic lime about 5 : 2.5 to 2; the semi-fused Portland 
cement has thus a much greater weight, bulk for bulk, and 
the mortar attains, pec er a much greater strength 
and closeness of grain, or rather density ; for the Roman 
cements and hydraulic limes also exhibit a completely 
close structure. 

The Portland cements, on the other hand, are less valu- 
able from a chemical point of view, because like the Teil 
lime, a very considerable quantity of calcium oxide, striv- 
ing for combination, is produced in the process of hy- 
draulic hardening. If, for example, two Portland cements 
are considered, one of which (ah, contains the minimum, 
the other (J), the maximum amount of lime, viz., with one 
part by weight of silicate to 1.7 of calcium oxide, and 
with one part by weight of silicate to 2.32 of calcium 
oxide, and of which (a) contains : 


Per Cent. 
Silicice acid ... = 22.50 or, in equivalents, 0.3750 
Alumina... = 8.99 a rs 0.0875 
Tron oxide . = 400 ss a 0.0250 
Sulphuric acid... = 1.00 _,, As 0.0125 
ange oxide ... = 61.04 és as 1.0900 
agnesia | ah - 
Alkalies, &e. f°" ~~ 2.47 
100.00 


it is found that the hydraulic compounds richest in lime 
require—0.84375 equivalents, or 47.25 of calcium oxide ; 
thus at least 13.79 parts by weight of calcium oxide 
remain uncombined, besides magnesia and alkalies. In 
the cement (b), which is richer in lime, with a compo- 
sition of : 

Per Cent. 


Silicic acid 20.778 or, in equivalents, 0.3463 
5.819 0.0566 


Alumina = S ae 

Tron oxide = 2.70 os iy 0.0170 
Sulphuric acid = 0.520 __,, - 0.0065 + 
Calcium oxide = 68.379 __,, ‘3 1,2210 
Magnesia, | _ 1.784 


Alkalies, &e. J 


a remainder of 1.221—0.70145 equivalents, or 29.1 parts 
by weight of calcium oxide is found, if we consider the 
compounds, richest in lime, as being really formed in the 
process of hardening. 

Ina Portland cement, of a medium composition, with 
1 part by weight of silicate to 2 parts by weight of 
calcium oxide, about 25 per cent. of lime, or about 
33 per cent. of calcium hydrate, separates out. This 
calcium hydrate is easily recognised, in a crystallised 
form, in every Portland cement, if it has not had the 
opportunity of passing into calcium carbonate. 

tt is easily understood that a body in which so con- 
siderable a quantity of quicklime tle gem of excep- 
tionally strong affinity) Tesegite liberated, cannot be, in 
the chemical sense, a stable compound. The free lime 
must work and react until, in one way or other, it forms 
a saturated compound. This occurs first from the surface 
downwards by the absorption of carbonic acid, when the 
cement is exposed to the air or to water containing carbonic 
acid; in sea water it is principally the soluble sulphuric 
acid compounds which react on the lime. First, the per- 
fectly free lime changes, according to circumstances, into 
calcium carbonate or sulphate ; next, that which is pre- 
sent in the form of the extremely unstable ferric oxide 
compound ; thereupon follows the attack on the calcium 
aluminate, and, lastly, on the silicate. 

Even the simple formation of calcium sulphate, with 
two equivalents of water, causes a considerable increase 








is dissolved. 





weight of water at 18 deg. 


of volume, and is sufficient for the destruction of the co- 
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hesion produced by the absorption of water. But with 
this gypsum is connected the formation of calcic alu- 
mino-sulphate (see ‘‘The Cement Bacillus,” ENGINEERING, 
July 1, 1892), whose formation produces a formidable in- 
crease of volume, and, as a result, the total destruction of 
the cohesion, because this double compound crystallises 
with at least 30, probably with 60, equivalents of water ; 
it splits up thus grain by grain the hardest mortar with 
irresistible force to a completely disorganised mud, in 
which only the parts protected by the formation of cal- 
cium carbonate can maintain a certain degree of coherence. 

If the Roman cements, hydraulic limes, and Portland 
cements be examined for this formation of calcium sul- 
phate, and then of calcium alumino-sulphate, and _ if one 
accepts the above selected types, it appears that in Roman 
cement all the lime is combined, oa - no inclination to 
react with magnesium sulphate. The 5.44 parts by weight 
of calcium sulphate present in the mortar forms, however, 
with the existing calcium aluminate, at least 16 parts by 
weight of the double salt, that is, with an accession of 
about 11 parts by weight of solid matter; this quantity, 
however, most probably finds enough room in the pores of 
the mass. For, according to my observations, as well as 
the experience of others, good Roman cements withstand 
the action of sea-water excellently. 

In the Teil lime, asa general rule, a large part of the 
liberated lime is changed into calcium carbonate by the 
longer period of hardening in the air before being used in 
sea-water, and the formation of gypsum is thus prevented. 
Assuming that no appreciable formation of ms a car- 
bonate takes ange about 30 parts by weight of calcium 
oxide would be available for the formation of gypsum, 
and thus 92.144 parts by weight of gypsum would be 
produced from the 39.643 parts by weight of calcium hy- 
drate, which would alone destroy the cement ; but, more- 
over, from the existing 5.97 parts by weight of calcium 
aluminate with a part of this gypsum, about 30 parts by 
weight of the double compound are formed ; an increase 
in solid matter of about 60 parts by weight results 
thereby (namely—30 parts by weight of double salt + 92 

arts by weight of gypsum minus the existing 39.6 parts 

by weight of calcium hydrate + 9.25 of calcium hydro- 
aluminate + 13 parts by weight of gypsum, used in the 
formation of the double salt). 

Here then the formation of the gypsum plays the prin- 
cipal part, this alone gives an increase of mass of 52.5 
parts by weight ; on the other hand, the formation of the 
double salt is of less importance, because the hydraulic 
limes generally contain little alumina, and consist mainly 
of lime and silica. Doubtless, the double salt has a much 
stronger crystallising energy, and also a greater “ blow- 
ing ” power. 

Ina Portland cement containing a medium quantity of 
lime, say, with 64 per cent. of calcium oxide, 7.2 per cent. 
of alumina, and 0.8 per cent. of sulphuric acid, about 25 
per cent. of CaO, or about 33 parts by weight of CaH,O, 
respectively, as we have seen, separate out, which by re- 
action with magnesium sulphate are converted into 74.5 
parts by weight of gypsum, thus causing an increase in mass 
of 41.5 parts by weight. The existing 7.2 per cent. of 
alumina had formed 26.64 parts by weight of calcium 
hydro-aluminate, and now, in combination with the 
zypsum which is present, changes into at least 85 parts 
a weight of double salt. The entire increase in mass 
amounts here to 74.5 gypsum + 85 double salt minus 
the existing 33 CaH,O,+ 26.64 calcium hydro-aluminate + 
36 out of the existing gypsum=in round numbers 64 parts 
by weight. This enormous increase of mass on about 
125 parts by weight of hydraulically hardened cement 
must inevitably cause its total destruction, unless specially 
favourable circumstances check or weaken the action of 
the soluble sulphates of the sea water. Such circum- 
stances may be partly of a chemical, partly of a physical 
nature. 

Carbonate of lime cannot be decomposed by sulphates at 
a normal temperature ; the utmost possible change of the 
superfluous calcium hydrate into calcium carbonate forms, 
therefore, the best means of protection, and the explanation 
of the fact that, for example, Teil lime has proved more 
durable than Portland cement, which is, as a rule, exposed 
immediately to the action of sea water, must be sought in 
the circumstance that the hydraulic limes when used for 
marine constructions, on account of their somewhat slow 
initial hardening, are allowed to harden in the air, thus, 
at the same time, absorbing carbonic acid abundantly 
before they are sunk, in other words, before they are ex- 
posed to the action of the sea water. 

Tt has therefore been well understood, and on quite 
sufficient grounds, that—as I had_ the Sa eeeap of 
observing specially at Boulogne-sur-Mer—the blocks made 
with Portland cementconcrete have been allowed toharden 
fora long time in the air, and thus become enveloped 
with a protective covering, in which the free lime is 
enabled to form calcium carbonate, before the blocks were 
sunk under the sea. If, lowever, the sea water is able 
later to enter into the interior of the block, into which the 
carbonic acid has not penetrated (indeed, only a relatively 
very inconsiderable layer can have been entirely saturated 
with carbonic acid within a moderate period), reaction 
and destruetion set in, and the outer cotmnatal shell is 
burst and upheaved with irresistible force from the rapidly 
decomposing interior. } 

Calcium silicate resists tolerably well a transformation 
into calcium carbonate, at least a total transformation. 
The carbonic acid acts here just like the water; the lime 
(exceeding one equivalent) is much more easily soluble in 
water, and, also, is more easily converted into calcium 
carbonate ; the poorer the combination is in lime, the 
more stable also it is as against the attack of the carbonic 
acid. It is very difficult entirely to convert the lime into 
carbonate, even in small pieces of mortar of 50 to 100 
—_ centimetres in a pure damp carbonic acid atmo- 
sphere. 








Calcium aluminate is more easily decom , and the 
compound of lime and ferric oxide is entirely decomposed 
by carbonic acid. 

The following experiment was made on the influence of 
carbonic acid, and the manner in which it acts, more 
especially on the strength of Portland cement mortar, and 
the power of resistance of the latter to sea water. 

From 1 part by weight of Portland cement from Stettin 
Stern brand) and 3 parts by weight of Berlin standard 
sand, also from 1 i by weight of this cement and 5 
parts by weight of standard sand, 10 briquettes respec- 
tively for testing tensile strength were prepared with per- 
fectly smooth and parallel surfaces, according to the 
German standard process. These were left to harden for 
the first 24 hours, carefully protected under a bell jar from 
carbonic acid and in a damp atmosphere, and afterwards 
for 56 days in hermetically closed flasks in boiled distilled 
water. alf of each set of briquettes were then treated 
with damp carbonic acid under a bell jar for five weeks ; 
these were then placed with the others in the flasks in 
order to harden under water for four weeks more. In 
the testing which followed as to tensile strength and re- 
sistance to compression (the broken briquettes were put 
together again, and while held together with an elastic 
band were submitted to the compression test), the speci- 
mens were thus 120 days old. The result of the testing 
was as follows: 
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Cement Mortar 1 :3 Cement Mortar 1 : 5, 
(a) Protected from (b) Treated | (c) Protected | (d) Treated 
COs. | with CO». from CO.. | with COs. 

| | 

i] i—I I =] 
; on roe : . en Sas 
nm Ss aS = 2 s Ooo 
Tensile Shei oe) St) ake Pho | ot | St 
Strength. aS (eo | 25 | es af [25 eo 
[ES/ES ES/es| BS | S| gs 

| © ov gy Vy ie e Fe 

(‘OV ie oe | ae | OT lee oe 
378 | 4300 392 | 4800 192 1642 221 1985 
364 | 4614 428 | 5200 192 1642 | 285 2142 
400 | 4714 407 | 5342 200 1371 | 285 | 1857 
400 | 5100 | 414 | 4600 207 1500 221 | 1971 
371 | 3385 | 392 | 4228 207 1885 235 | 1900 
Average ..282 4422 406 4834 | 199 | 1608 | 239 1971 


The numbers indicate pounds per square inch. 


How much of the lime contained in the cement has been 
converted into carbonate of calcium in the cases of b and 
d? How great was the amount of water contained in the 
cement protected from carbonic acid and in the cement 
— with carbonic acid after drying over sulphuric 
acid ? 


The mortars furnished : Per Cent. 





1:3 a. Carbonic acid _... ois .. == 0.565 
Chemically combined water .... = 3.046 
1:3). Carbonic acid... sie ae = B08 
Chemically combined water .... = 3.150 
1:5 ¢. Carbonic acid ... ie .. = 0.483 
Chemically combined water ... = 2.336 
1:5 d. Carbonic acid _... ss .. = 1954 
Chemically combined water .... = 1.896 


In the mortar 1 : 3 there was 14.383 per cent. of calcium 
oxide, in the mortar 1 : 5, 10.000 per cent. of calcium 
oxide ; while in } only 13.3 per cent., and in d only 24.86 
per cent. of the entire amount of lime was converted into 
carbonate. It is seen that the absorption of carbonic acid, 
even with such small bodies as those used for the (German) 
standard method of testing tensile strength (about 70 
cubic centimetres by 22 millimetres in height) proceeds 
but very slowly in pure (damp) carbonic acid; that, in 
other words, it is very imperfect, and, moreover, requires 
a very lengthy treatment in order to decompose the cal- 
cium silicate and calcium aluminate; that, therefcre, 
even a very long exposure of concrete blocks to the air 
will only bring about, in every case, a superficial carbona- 
tion. This process offers no sufficient means for the pro- 
tection against the destroying influence of the sea water. 

Only in a coarsely pulverised condition, and for a long 
time exposed to the influence of carbonic acid, is the entire 
quantity of lime finally converted into carbonate ; this 
proves, as already above indicated, that the action of the 
carbonic acid may be compared to that of fresh water; the 
poorer they are in calcium, the more capable of resistance 
do the hydrosilicates and aluminates become. 

Some halves of the broken briquettes were then placed 
in sea water and in a 2 per cent. solution of magnesium 
sulphate ; those which had been protected against the 
absorption of carbonic acid were rapidly decomposed ; but 
those also which had been treated with carbonic acid were 
severely attacked after only seven months, and the more 
porous mortars 1:5 were visibly more strongly attacked, 
although they had absorbed more carbonic acid. 

The hydraulic mortars exposed to the action of sea 
water should, therefore, consist of the most stable com- 
pounds of calcium hydrate with hydrates of silicic acid, 
alumina, and ferric oxide : 

3 ¢ 
2Si0., = CaD and 2 Al,O, = CaO. 
1 1 

In fresh water the circumstances are much more favour- 
able ; here the free lime can only either be dissolved or 
converted into carbonate. The more lime is washed away 
by the water, with the more difficulty will the remaining 
lime, combined with silicic acid or alumina, me dis- 
solved, as Le Chatelier has already established, and as my 
experiments with small perfectly hardened pieces of pure 





Portland cement have shown me. In this way the mortar 
can indeed become more porous, but the complete solution 
of the entire amount of lime can never occur. In very 
small quantities, Portland cement—if it has been pro- 
tected against the absorption of carbonic acid—can be per- 
fectly freed of its lime by digestion with boiled distilled 
water as I have already long since demonstrated, and that 
in such a way that only the hydrates of silica, alumina, 
and ferric oxide remain ; but in pieces of only a few cubic 
centimetres in size, a treatment with very large quantities 
of water, continued for years, is necessary to produce their 
complete decomposition. 

Thus, in fresh water, exactly the opposite process 
occurs, the lime partly leaves the mortar, rendering it 
somewhat more porous; but in a perfectly made cement 
a state of tension never occurs, nor, as a consequence of 
this, a destruction by ‘‘blowing.” When Portland 
cement, with from 64 to 66 per cent. CaO—or, if the most 
perfectly combined and burnt cement, with up to nearly 
70 per cent. CaO (fused Portland cement)—hardens with 
water, the combining force in the formation of the hy- 
drates is greater than the extending force of expansion, 
provided the lime separates out equally through the 
whole mass. In this case the lime increases in volume 
just as little as does the most finely pulverised quicklime 
when it is mixed first in the dry state with sand to a 
mortar, and then gauged with water. The increase of 
volume which then takes place appears to occur in the 
porous interstices, and an increase in density of the mass 
ensues, as is also distinctly shown by its appearance. 
The matter is different when imperfect physical mixtures 
are burnt ; then there are found in the semi-fused cement 
uncombined lime (in the interior of the larger lime 
granules), and silicates, aluminates, and ferrates too rich 
in lime, of which it is well known that those with a com- 
position of three and more than three equivalents of CaO 
to one equivalent of SiO. Al,O3, and Fe,Os, show an 
increase of volume on the addition of water similar to 
that occurring in free lime. However, I have obtained, 
in the case of fused Portland cement, proof that there is 
Portland cement which is perfectly constant in volume, 
i.e., free from any signs of ‘‘blowing,” with a composi- 
tion of 1 = by weight of silicate [silicic acid, alumina, 
ferric oxide (manganese)] to 2.4 parts by weight of calcium 
oxide, or, according to the French method of reckoning, 
with a hydraulicity factor of 0.416. 

It is very plain that a close structure, such as insures 
—— to water, is a very essential auxiliary. 

he magnesia which has been so long calumniated, and 
which separates out as the result of the reaction of the 
sea water on hydraulic cements, and to which the destruc- 
tion of the latter has been falsely ascribed, is, on the con- 
trary, a means of protection ; for, when the molecules of 
the magnesium sulphate make the exchange with the 
calcium hydrate, the insoluble hydrate of magnesia sepa- 
rates out, and helps, by a closing of the pores, to increase 
the density, and therefore also the imperviousness to 
water. 

The incorrect way of speaking of the “ harmful influence 
of the magnesic ae ” should no longer be employed, for 
correctly expressed, it is only a question of the injurious 
action of the sulphuric acid of the soluble sulphates. 
Magnesium sulphate is indeed the sulphate which is 
mainly active in sea water; but calcium sulphate, the 
sulphates of the alkalies, in short every sulphate soluble 
in water has exactly the same destructive action, but does 
not possess an equal degree of energy. 

Other mechanical means of protection are incrustations 
of plants and animals, or a coating of mud, which stop up 
the surface pores and hinder the continuous action of the 
sea water. 

(To be continued.) 








AMERICAN STEEL RaiLs.—The production of Bessemer 
steel rails in the United States last year amounted to 
1,102,892 tons. The corresponding output in 1895 was 
1,266,081 tons ; in 1894, 904,020 tons; in 1893, 1,036,353 
tons; and in 1892, 1,458,732 tons. 





GrRanD TruNK Economics.—At the close of last year 
the Grand Trunk Railway Company of Canada had 
38844 miles of track laid with steel rails, and 26} miles 
laid with iron rails. Most of the sidings have also now 
been laid with steel rails, the proportion being 656 miles 
of steel rails to 704 miles of iron rails. In one way or 
another, accordingly, the company had 45404 miles of 
steel rails and oGF miles of iron rails. In the course of 
the half-year ending December, 1896, 16,543 tons of new 
steel rails, weighing 80 1b. per yard, were used for the 
repair of the main track and sidings. In the same period 
6023 tons of partially worn steel rails were laid on 
branches and sidings. An aggregate length of 2020 lineal 
feet of wooden bridging was replaced by 1201 ft. of stone 
and iron structures, and 819 ft. of embankments ; 5442 ft. 
of old a was also rebuilt in wood. New car shops, 
havingagroundareaof 107,760square feet, are well advanced 
towards completion at London. In the course of the 
second half of last year a further expenditure of 3900/. 
was made on capital account for double tracking. Freight 
cars were lengthened and strengthened at the cost of 
capital in the same period to the amount of 4723/. The 
expenditure made upon capital account upon new works 
in the second half of last year was 75,871/., viz., sundry 
sidings and works, 36,508/.; new stations and buildings, 
11,809/.; replacement of wooden bridges by stone and 
iron structures, and strengthening bridges, 8407/.; and in- 
creased weight of rails, 19,1477. The cost of locomotive 

wer (including repairs) was 467,835J. in the second half of 
ast year, as compared with 463,924/. in the corresponding 
period of 1895. The aggregate distance run by trains in 
the second half of last year was 9,699,516 miles, as com- 
ag with 8,935,658 miles in the corresponding period 
of 1896, 
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Compitep BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 

- ‘cach case ; here none are mentioned, the Specification is 

illustrated. 

Where pire oo are communicated or abroad, the Names, &c., 

municators are given in ics. 

c . hoo ey ‘Specifications may be obtained at the Patent O Sale 
Penk, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. i A 

Tie date of the advertisement of the -p of a p 
specification is, in each case, given after the abstract, uniess the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months Srom the date of 








the advertisement of the accep of a comp specification, 
give notice at the Patent O of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4069. E. J. Clubbe and A. W. Southey, London. 
Electric Vaporiser for Oil Engines. [3 Figs.) Feb- 
ruary 22, 1896.— The improved vaporiser comprises a tube of thin 
copper A communicating at one end with the chamber B of the 
admission valve B! opening to the engine cylinder, and at the 
other end through a regulating valve C with the supply pipe D 
through which the oil is pumped. This tube A is wrapped in a 
thin layer of asbestos cloth F or other incombustible and non- 
conducting substance surrounded by a platinum wire E in the 
form of an open spiral coil which is in turn enclosed in a thick 
wrapping of asbestos cloth F1, the inner and outer wrappings F, 
F! serving to insulate the spiral wire, and the thick outer wrap- 
ping F! preventing loss of heat by radiation outwards from the 
tube A. The whole is contained in the casing H. The one end of 
the coil E is connected to an insulated terminal G1, and the other 
end is connected with a return wire g led through the outer 
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ashestos wrapping F! and connected to the other insulated ter- 
minal G. In the case where air is admitted with the oil to the 
vaporiser, being drawn in through apertures a by the suction 
stroke of the engine, the flow of oil is sufficiently broken and the 
copper tube may be clear. If it is desired to give greater heating 
surface, orin cases where no air is admitted through the vaporiser 
itself, it is preferred to introduce into the tube A a bundle of fine 
wires, or preferably a spiral of copper wire ¢, in traversing which 
the oil becomes subdivided and brought into contact with a large 
area of heating surface for the purpose of effecting a rapid vapori- 
sation of the oil. The coil E being of low conductivity becomes 
heated when traversed by a current of electricity, and the heat is 
transmitted to the tube A and its contents. The vapour thus 
generated is mixed with a due proportion of air drawn into the 
mixing chamber B (upon the engine piston making its outward 
movement) through an aperture b of suitably proportioned area in 
the walls of the mixing chamber. (Accepted Faruery 24, 1897). 


4634. W. H. Crow, Newcastle-on-Tyne. Internal 
‘Combustion Engines, [3 Figs.) March 2, 1896.—This in- 
vention relates to an apparatus for starting gas, petroleum, or 
other internal combustion engines in such a manner that the 
ordinary method of rotating the flywheel and crankshaft by hand 
is unnecessary, and thus the danger to the attendant which would 
occur through the engine getting a back explosion is got rid of. 
A is a receiver for containing the compressed air. This receiver 
being in the first instance pumped to the required pressure by 
means of a hand pump delivering through the pipe B, a gauge 
recording the pressure. When the required pressure is 
obtained, the engine is ready for starting. For this pur- 
pose the stop-cock or valve D which conveys the com- 
pressed air to the explosion chamber E, or to the explo- 
sion end of the cylinder, is opened by hand at the com- 








mencement of each explosion stroke of the piston, or the com- 
pressed air may be admitted into the explosion chamber, or to the 
explosion end of the cylinder by means of cams or other automatic 
means, at thecommencement of the explosion stroke of the piston, 
and exhausted through the passages for the exploded gases. The 
compressed air thus admitted will run the engine sufficiently 
fast to enable it to take in its charges of explosive gases ; the com- 
pressed air is then cut off and the engine runs in the ordinary 
way. Previous to the engine finishing its daily running, a force 
pump G is used for pumping up the necessary supply of com- 
pressed air to enable the engine to be started the following day, 
or whenever it may be required ; the hand pump is thus only re- 
quired at the first starting of the engine, the pump driven by the 
engine afterwards doing the work (Accepted February 24, 1897.) 


GUNS AND EXPLOSIVES. 


+ D. M. Mefford, London. Pneumatic Guns. 
{2 Figs.] January 13, 1896.—This invention relates to pneumatic 


and the application of the compressed air to the projectile in a 
direction coincident with the axial line of the bore of the gun 
instead of, as has hitherto usually been the case, introducing it in 
a direction perpendicular to the line of travel of the projectile. A 
is the gun barrel and B the reservoir of compressed air, placed 
preferably in the axial line of the gun behind the breech, and so 
arranged that the compressed air which is to expel the projec- 
tile enters the bore of the gun in a line coincident with the axis 
thereof. C is the turn-carriage pivoted upon trunnions C! in the 
gun barrel, so that it can be turned with its bore coinciding with 
that of the gun barrel, or atan angle thereto as indicated in dotted 
lines in Fig. 2. The air is admitted from the reservoir B into the 
hore of the gun behind the projectile lying in the turn-carriage 
C by means of a cock plug D, whose bore normally lies in a direc- 
tion perpendicular to the bore of the gun, so that the cock is 
always closed excepting when momentarily —— for the dis- 
charge of the projectile. The gun barrel may be bored out to re- 
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ceive the plug D, and the gun may, if necessary, be bushed at 
this part. The fair-way or bore through the cock is made of the 
same cross-sectional area and shape as the bore of the gun, so 
that when the cock is fully opened the two entirely coincide. 
Upon the end of the cock or its spindle there is placed a toothed 
wheel or segment E whose teeth engage with corresponding teeth 
upon a toothed rack F, the ends of which may be turned over at 
F‘ to receive the piston-rod G1 of the valve actuating cylinder 
G. The piston-rod G1 carries a piston inside the cylinder G, 
so that upon the admission into the cylinder G of air at the re- 
quired pressure, the piston will be moved, carrying with it the 
piston-rod and rack F, which engaging with the wheel or segment 
E, will rotate the plug D, one stroke of F being preferably 
arranged to turn the plug through a distance of, say, 180 deg., so 
as to completely open and close the cock at the one stroke, the 
return stroke of the rack F again completely operating (opening 
and closing) the plug. (Accepted February 24, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7549. E. J. Penn m, Racine, Wis., U.S.A. 
Starting Devices for Motors. [2 Figs.] April 9, 1896.— 
A drum A runs loosely upon a spindle B which is supported by a 
forked carrier C mounted with a capability of sliding and of 
turning in the arms D of a fixed bracket which serves as a guide 
for the carrier. The bracket is so arranged that the carrier C can 
be pushed through its guide until the periphery of the drum A 
makes contact with the rim E of the flywheel of the engine. A 
spring F is provided to return the carrier C to its normal position 
after ithas been released. The drum A inclosesa coiled spring G, 
one end of which is fixed to the interior of the drum and the 
other end to the spindle B. H is a ratchet-wheel formed with the 
drum, and J is a pawl pivoted to the carrier C and adapted to 
engage with the teeth of the ratchet-wheel. The wheel H and 
pawl J serve to lock the drum A after the spring has been wound 
up. For releasing the drum when required a link K is provided 








connected to the pawl and to a spring-controlled lever L pivoted 
to the carrier C, by which means the pawl can be disengaged from 
the teeth of the ratchet-wheel and thrown into gear again when 
desired. When the drum A is pushed against the rim of the fly- 
wheel while the latter is revolving, it is rotated by frictional con- 
tact therewith, and the coiled spring within the drum is wound 
up and maintained in that state by the pawl. To restart the 
engine the carrier C is turned through half a revolution, and the 
drum A is then pushed against the flywheel and the pawl J with- 
drawn from engagement with the ratchet-wheel H, whereupon 
the ans G begins to uncoil, and in so doing turns the drum A 
and the flywheel and thus starts the engine. If the drum A, 
after its spring is wound up, is — to the flywheel without 
first turning the carrier C through half a revolution, as above de- 
scribed, the engine will be sta in the backward direction. 
(Accepted February 24, 1897). 


6149. W. mand A, rea. Birming- 
ham. Releasing “Tubes from the dril after 
they are Rolled or Drawn. [6 Figs.) March 19, 1896.—a 
is the mandril, b is the tube thereon, c, c! are the jaws for prevent- 
the tube b ing along on the mandril a, d is the set screw for 
adjusting the jaw c, d1 is an eccentric cam for adjusting the jaw 
cl, e the spindle actuating the cam dl, el the handle or lever 
actuating the spindle e, f, f1 are rolls, either or both of which may 
be driven by suitable mechanism and in opposite directions ; 
these rolls f, f1 are carried in bearings g, g! in the frame h, and 
adjusted by means of the screw /1, and are capable of approaching 





guns or ordnarce for obtaining great simplicity of working parts 


In each of the figures the mandril a@ is shown so far through the 
tube 6 that when the end of the tube } abuts against the aay ec! 
and is fixed, the mandril @ is seized by the revolving rollers /, /', 
the frictional grip of which draws the mandril a out of the tube } 
and through the jawse, c!, and into the trough j. There may be 
employed in some instances as a substitute for the jaws ¢, cl, a 





























strong fixed metallic plate 7 with an aperature m sufficient to 
allow the passage of the mandril a throughit, but not of the tube 
b which is on it, as this would abut against the outer surface of 
the plate ; the operation of the rolls f, f' is as above described. 
The axes of the rolls may be vertical or horizontal or inclined, 
and of a number more than two if required. (Accepted Feb- 
ruary 17, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


27,899. H. Imray, London. (La Compagnie Anonyme 
des Forges de Chatillon et Commentry, Paris.) Method of 
Po Steel ots. [1 Fig.] December 7, 1896.—Part of 
the cavities produced in forging large steel ingots result from 
the fact that during the pouring of the metal there is produced at 
the surface a solid crust which is at times covered by liquid 
metal, without becoming fused again, and this chiefly at the 
sides and angles. This phenomenon is marked to a still greater 
extent when the steel contains certain metals, chromium, nickel, 
&c. This invention relates to a method of obviating this defect 
by pouring in such a way as to cause the jet to reach all parts of 
the surface of the ingot. For this purpose an intermediate ladle 
C of small size, provided with an outflow hole B, is suspended 
under the ladle P, which receives the charge of metal from the 
furnace, and which has an outflow hole A directing the metal 
into the intermediate ladle C. The small ladle C mounted on 
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trunnions O can, by means of a hand lever 7, be oscillated, and 
this, by inclining the jet from B, causes it to reach all parts of 
the surface of the metal in a direction transverse to the ingot 
mould. As the main ladle P is at the same time moved in a longi- 
tudinal direction, all parts of the metal surface in the ingot mould 
can be successively reached during the pouring. The dotted line 
C! indicates the extreme position of the intermediate ladle when 
oscillated to the one side ; it may be oscillated to a corresponding 
extent on the other side. By moving the ladle C aside to a posi- 
tion such as Cl, the outlet A is left clear, so that the metal can 
be poured directly from the main ladle P into the ingot mould L. 
Instead of arranging a movable intermediate ladle between the 
main ladle and the ingot mould, the same result may be attained 
by giving the main ladle an oscillating movement on its carriage 
in the transverse direction, while the carriage is moved longitu- 
dinally. (Accepted February 24, 1897). 


RAILWAYS AND TRAMWAYS. 


7472. R. W. Beidleman, Nanticoke, Pa., U.S.A. 
Spikes for Sec Railway Rails. [2 Figs.) —_ 8, 
1896.—This invention Foe wenn a spike A, having a head B, one 
side of which is provided with a shoulder or projection C, which 
is adapted to overlap the base flanges D of a railway rail. The 
spike A is preferably — in cross-section or provided with one 
fiat surface, and formed therein is a triangular notch or recess E, 
the base of which is directed upwardly, and the side wall of which 
is directed downwardly and outwardly, so as to form an inclined 





plane, and mounted therein or placed therein is a cylindrical 
roller F. When the spike is driven into the tie or other article, 
a portion of which is shown at G, the roller F will be pressed up- 
wardly into the enlarged portion of the notch or recess E, as 
shown in Figs. 1 and 2, andif an nes be made to remove the 
spike the roller F will move downwardly over the inclined plane 
formed by the notch or recess E, and press upon the material of 
the tie and thus prevent the removal of the s ike, and this opera- 





or receding to or from each other by the elasticity of the spring t. 





tion of the roller F will also prevent the spike from worki t 
or becoming loose, (A conpted February 24, 1897). pina 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


3686. W. Sisson, Gloucester. e Governors. 
{8 Figs.] February 18, 1896.—This invention relates to automatic 
expansion governors suitable for comparatively slow running 
engines of large size with heavy working parts. The eccentric 
sheave 1 is mounted upon a pin 2 projecting from the outer side 
or face of a disc 3 adapted to be keyed upon the crankshaft of 
the engine, and is connected by links 4 to pins 5, that extend 
through slots 6 in the disc to the other side thereof, where they 
are connected to the respective weights 7, 7a, one of them being 
connected to an arm 8 carried by the larger and heavier weight 7, 
and the other.direct to the smaller and lighter weight 7a. The 
unequal weights 7, 7a (which are mounted on pins 9 carried by 
the disc 3) are thus connected to the eccentric sheave in such a 





manner that by suitably proportioning the two weights to one 
another they can be caused to balance approximately the weight 
of the eccentric sheave and other moving parts attached or con- 
nected thereto, and to thus prevent any movement of the sheave 
and consequent opening out or closing in of the weights, except 
that due to their speed of revolution and the action of the springs. 
The disc 3 is formed with a boss from which extend angular ribs 
or projections 10. Each weight has jointed to it one end of a rod 
11, the other end of which carries an adjustable plate 12 that is 
arranged to work in a guide 13, and between which and a spring 
seat formed on the corresponding rib or projection 10 is a coiled 
spring 14 encircling the rod 11, the spring for the larger weight 
being by preference stronger and stiffer than that for the smaller 
weight, so as to correspond to their respective centrifugal forces. 
(Accepted February 24, 1897). 


4966. F. Wilkinson, Hyde, Chester. Feed Check 
Valves for Steam Generators. [3 Figs.) March 5, 1896.— 
The object of these improvements is to construct a check valve 
which is readily accessible for examination and repairs without 
interrupting the feed or the working of the boiler. This is ac- 
complished by fitting two check valves in one valve casing. One 
of these valves, which is regulated by a screwed spindle or equiva- 
lent as usual, controls the ordinary inlet passage from the feed to 
the boiler or other steam generator. The second valve is an 
auxiliary valve which controls a bye-pass or auxiliary inlet pas- 
sage from the feed to the boiler, which bye-pass is kept normally 
closed by a valve plug fitted within the casing. In the figures 





A designates the ordinary check valve, B the second or auxiliary 
check valve, C the valve casing, D the ordinary feed inlet po: e, 
E the bye-pass or auxiliary feed inlet passage, and F the valve 
plug fitted within the casing C. When access is desired to the 
ordinary check valve A for examination or repair, the plug F is 
turned tly round, thereby closing the ordinary inlet passage 
D, and the valve A can then be examined by taking off the cover 
H. When the plug F is turned to close the ordinary inlet pas- 
sage D the movement of the plug opens the auxiliary passage E 
without interrupting the feed or the working of the boiler. In 
like manner the check valve B can be examined when the ordinary 
inlet passage D is opened by unscrewing the cap G. (Accepted 
February 17, 1897). 


4708. M. H. P. R. Sankey, Thames Ditton, Surrey. 
Compound or Tri-Compound Steam Engines. (2 Figs.) 
March 2, 1896.—In cases where it is desired to admit steam, either 
for starting or for the sake of increased power, to the low-pressure 
cylinder or cylinders of a compound engine, the relief valves upon 
the high-pressure cylinder or cylinders, are formed, according to 
this invention, as slide valves, able to lift —_— the resistance of 
a spring holding them upon their seats, and discharging the water 
or vapour from the cylinder into a passage connected with the 
steam chest. The valves are moved in the usual way by spindles 
passing through glands, either by suitable hand gear, or other 
means. The figure shows the relief valve and its chamber, which is 
attached to the cylinder so that the valve 1 is over a suitable port 
communicating with the cylinder clearance. The valve 1 is kept 
against its seat by aspring 2. When acting asa relief valve, it is 
opened against this spring by the water pressure on the other 
side. When acting asa bye- , it is opened by a collar 8 on a 
spindle 4, passing through a § and. Clearances are left so that the 
valve is free to open independently of the spindle, and also to take 
a good seat when required. The spindle 4 is shown actuated 
through a bellcrank 6 by a rod 5, which may similarly actuate 





corresponding valves on other cylinders, and which may be moved 
as aforesaid either by a hand lever or equivalent appliance, or by 
the action of the governor, acting either directly or through a 
relay cylinder. Whether the action of the governor is direct or in- 
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direct, it isto be understood that such action is secondary to its 
normal function of controlling the engine as to speed, whether by 
throttling the steam supply, or by altering the point of cut-off. 
(Accepted February 17, 1897). 


VEHICLES. 


26,895. F. Grosz, Hamburg, Germany. Motor 
Cars. (3 Figs.] November 26, 1896.—This invention relates to 
an arrangement which is designed for use in motor cars that are 
driven by means of chain gear, and it has for its object to combine 
the spring suspension or support of the car body with a secure or 
certain transmission of power. This is effected essentially by 
arranging on both wheels of the driving axle adjustable con- 
necting-rods which serve to connect together the wheel axle and 
the motor shaft, so that the latter shall oscillate or swing in an 
arc of a circle about the wheel axle in the case of oscillations of 
the car body, thus producing no lengthening or shortening of the 
chain. As shown, the car frame w rests by means of springs f on 





the wheel axle r. The motor shaft 1 is mounted in the car frame, 
and is rotated by any suitable motor engine. The motor shaft 1 
rotates the wheel axle 7 by means of the chain k. Between the 
shafts m and 7 there are arranged connecting-rods p, one at each 
end, so that the motor shaft is compelled to oscillate in a circle 
about the wheel axle. Two modes of constructing the connect- 
ing rods are also shown. In one arrangement the parts which are 
mounted on the axles are screwed together directly. In the other 
arrrangement, there are further provided intermediately a tube 
and a core-piece, one axle part being screwed to the tube, whilst 
the other axle part is screwed to the core. In both cases the two 
parts are capable of rotating relatively to each other in order 
to allow of the axle assuming an oblique position. (Accepted 
February 17, 1897). 
6525. T. C. Fawcett and T. C. Fawcett, Limited, 
Ball for Axles and Shafts. [2 Figs.) 
March 25, 1896.—Upon the axle A there is mounted a sleeve 
B. This sleeve is made to revolve with the axle by means of a 
clutch C, the ends a of which clutch enter into the recess b formed 
in the outer end of the sleeve, and also into an adjoining slot c 
formedin the end of the axle A. Upon the outer periphery of the 
sleeve B there are placed any suitable number of spherical balls 
D, but each series of said balls is divided or kept separate from 
the adjacent series by means of a washer or flat ring E which may 
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or may not be connected to an annular ring or flange F so that 
the shaft A revolves, carrying with it the spherical balls D, the 
friction upon the shaft or upon the sleeve is reduced to a 
minimum, The whole of the apparatus is confined within 
a box G, and lubricant may be supplied to the rotary parts in 
any convenient manner. The outer end of the box or chamber 
G is covered in by a hinged lid H cos per upon a fulcrum I, being 
made secure at the top ty a bolt and nut J. (Accepted February 


17, 1897). 
MISCELLANEOUS. 


26,994. R. Hudson, Leeds. Metallic Boxes, &c. [6 
Figs.) November 27, 1896.—This invention has reference to im- 
provements in the construction of metallic boxes, barrows, 
wagons, cages, and other like hollow articles having rims at their 
edges whereby the weight, and consequently the cost, of construc- 
tion of such articles can be considerably reduced without seriously 





reducing the strength thereof. For this purpose the upper or 
lower, or both upper and lower edges of the plates composing the 
sides and ends of the box or other hollow article are folded over 
either inwardly or outwardly, and strengthened at the corners by 
short angular pieces of metal that are arranged and secured in 
place by rivets. In the construction shown in Figs. 1 and 2, 1 and 








2 are portions of two adjacent sides of a box that are overlapped 
and riveted together at their vertical edges 3, and have their 
upper edges 1a and 2a respectively folded over inwardly so as to 
form atubular edge. The adjacent ends of the turned-over parts 
la, 2a are made deeper than the intermediate portions, and 
between them and the side plates 1 and 2 is placed an angular 
corner piece 4 of metal which is secured to the plates and turned 
over edges by rivets 5. In this manner the box is made with a 
light rim and very strong corners with a small weight of mate- 
rial. In the modified construction shown in Figs. 3 and 4, the 
edges la, 2a of the side plates are turned outwardly, and the 
angular corner piece 4 consists of a piece of sheet metal that 
is riveted to the sides of the plates, and has one of its edges 
located within the tubular edges or rims formed by the turned- 
over edges la, 2a. Ina further modified construction the angular 
corner piece 4 is of round iron rod secured in place within the 
tubular rim formed by the outwardly, or if preferred inwardly, 
turned edges by rivets — through both sides of the rim and 
corner piece. The ends of the corner piece 4 may be bent and 
caused to project through corresponding holes in the plates, and 
then be riveted over so as to effectually fix it in place. (Accepted 
February 17, 1897). 
22,928. W. Friese-Greene, London. Apparatus for 
and Exhibi Continuous Series of Photo- 
phs. [6 Figs.] October 15, 1896.—For the purpose of draw- 
ing off the correct length of film 1 necessary for each exposure or 
oe from the roller 2 there is — an improved 
evice (shown in Fig. 1), consisting of a roller 19 mounted on a 
crank arm 20 which is balanced by a counterweight 20a, and is 
showin fixed on the driving shaft 11. The radius of the circular 
swe described by roller 19 in its rotation is made such that the 
istance to which the film 1 is forced out from its normal perpen- 
dicular position by the roller 19 each time when the latter moves 
into its extreme rearward position, will be such as to draw off the 
exact predetermined length of film from the roller 2 necessary to 
bring a fresh photograph into position behind the aperture 14. 
The relative arrangement of the parts is also such as to time said 
drawing off of the film to take place during the period of non- 
exposure when the apparatus is used for taking the photographs. 
During exposure the film is kept stationary behind the aperture 
14 by the steadying plate, and as the roller 19 recedes from the 
film, the slack in the lower portion of the latter is drawn in by the 
driving cylinder 6 and wound up on the roller 7. With the object 
of obviating undue strain on the film and consequent damage to 
the same, the ends of the film are clipped on the respective rollers 
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2 and 7 in each case by means of an improved device consisting of 
a divided ring 21 of elastic material, such as thin steel, which 
exerts a suitable pressure upon the roller to which it is applied. 
This divided ring is placed upon the roller 2 or 7 with the ends 
of the film inserted under one of the ends of the ring. In the 
event of undue strain coming upon the film, the divided ring 
yields and slips round upon the roller until the excess strain has 
ceased. This slipping of the ring also serves to compensate for 
the variation in auavhet of the roller 7 during the rolling on of 
the film. A modified form of film-drawing device, shown in Fig. 
2, consists of the roller 31 mounted on an axle 32 provided with a 
crosshead 33 adapted to be reciprocated in a horizontal guideway 
34 by means of a connecting-rod 35 by a crank 36 mounted on a 
shaft 37. The latter is revolved by means of the toothed wheels 
38 and 39 from the main driving shaft 40. In this arrangement, 
during exposure of the film in the steadying device 15, the con- 
stantly revolving driving cylinder 27 draws off a suitable length 
(equal to the height of one photograph) of film from the roller 2, 
and feeds it towards the steadying device 15, thereby producing 
slack in the film between the cylinder 27 and the steadying device 
15. After exposure, the outward (towards the right hand) stroke 
of the roller 31 draws the said slack through the steadying device 
15, and the film is then in the position shown. As the roller 31 
recedes towards the left hand away from the film, the latter is 
taken up by the driving cylinder 6 and on to the winding- 
on roller 7. (Accepted February 17, 1897). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


ygiene, Sanitation, and Sanitary Engi- 
“ _—_ be Special Reference to Indian Conditions. 

Compiled for the use of District — Boards 

and their Officers. By J. A. Jones, M. Inst. C.E., 

F.R.S.E. Madras: Government Press, i 
SanrraTion is a very difficult subject in India. The 
high temperature brings on decomposition of animal 
matter with surprising quickness, and methods 
which are quite satisfactory in England are far from 
being so in the East. When we remember that 
there is often a temperature far over 80 deg. Fahr. 
in drains and sewers, it is quite clear that sewer gas 
must form ata rate of which we have no experience 
here. Again, the ignorance of the natives in regard 
to all matters of science, and their immovable con- 
servatism of habit, present an almost insurmount- 
able barrier to the progress of the sanitary re- 
former, who needs an unlimited fund of energy if 
he is to accomplish much. Fortunately, not only 
among Officials but also in the better class of 
natives a zeal for more healthy conditions is aris- 
ing, while the plague, awful as it is, will supply 
the necessary force to overcome the inertia of 
the more ignorant. The volume before is the 
sign of a better state of affairs in India, and will 
enable many who have but a hazy idea of 
the means required to secure hygienic conditions to 
obtain a better knowledge of the subject. It is 
addressed in part to engineers, but a perusal of it 
leads to the opinion that the author had more 
clearly before his mind the requirements of officers 
of health and of the members of committees and 
town councils on whom the decision for inaugurat- 
ing sanitary works rests. There is a great deal 
which is purely elementary, and although the engi- 
neer in some Indian stations has to undertake a 
wide range of work, yet it must be seldom that he 
needs instruction in such simple matters as are 
often treated of here. Nevertheless there is much 
that will be of use to men of our profession, espe- 
cially in the very numerous drawings. We could 
wish that these had been better engraved and 
printed, but possibly that is expecting too much, 
since the work was done in India. It is a pity, 
however, that it was not sent to this country for 
execution, as much of it is very crude. 

The first chapter deals with hygiene in relation to 
air, water, foods, soils, and meteorology. Chapter 
II. is devoted to the conservancy and sanitation of 
towns and villages as a whole, and draws a sombre 
picture of the present state of affairs. There are 
practically no water-closets in India, and the whole 
refuse from houses has to be carried away and dis- 
posed of somehow. Hitherto it has usually been 
buried in trenches in such large masses that puri- 
fication has been a very slow process, and in many 
places large areas of ground have been poisoned to 
an extent that it will take many years to recover 
from. Even this method has not been rigorously 
carried out, and the soil in villages is often 
thoroughly contaminated with ordure, and, in turn, 
infects the air. The remedy for such a state of affairs 
is, as Mr. Jones points out, strict oversight and regu- 
lation, the selection of suitable sites for disposal, or, 
better still, the use of destructors. Daily removal 
of refuse is an essential point in hot countries, and 
the author discusses both the rules and appliances 
by which it may best be obtained. The picture 
drawn of the parcherries or bustees, which are a 
prominent feature of all towns, is appalling. 
‘*The name is usually associated with a collection 
of huts, cowsheds, pigstyes, filthy lanes, gutters 
of filth and corruption, offensive to sight and to 
smell.” Fortunately fire often clears out these 
places, and aids the. work of the sanitary reformer. 

Chapter ITI. deals with census, registration, and 
vital statistics; Chapter IV. with vaccination ; 
Chapter V. with roads and street lighting ; Chapter 
VI. with building materials and the construction 
of buildings, including slaughter-houses, latrines, 
markets, hospitals, and dispensaries. There are 
engravings, on folding sheets, of examples of these 
various buildings. In Chapter VII. we come to 
water supply, certainly the most important feature 
of sanitation in a country where cholera and enteric 
fever are rife. Speaking generally, the water sup- 
plies of India are very bad. The so-called tanks 
are used for washing, bathing, and for many 
domestic purposes; the wells are often shallow 
and are open to direct contamination. There is an 
immense field here for good work on the part of 
Officials and people of influence, without the ex- 








penditure of any great amount of money. To 
simply enforce rules against the defilement of 
water supplies by carelessness would be of great 
advantage, while a very small expenditure of 
money will often suffice to remove sources of 
contamination from the neighbourhood of a well. 
This chapter deals, however, with water supplies on 
a large scale. There are drawings of dams, earth 
and masonry banks, pumping engines, conduits, 
filter beds, service reservoirs, pipe lines and fittings, 
and all the other constituents of large water under- 
takings. One hundred pages of letterpress and a 
large number of plates are devoted to this subject. 
Among the drawings is the side elevation of a port- 
able engine, without dimensions or scale, and one is 
led to wonder whether, if this be necessary, the 
more technical matters will not be wasted on the 
reader. Indeed, all through the volume there is 
the juxtaposition of very complex and exceedingly 
simple matters. 

Drainage naturally follows water supply, but is 
not treated quite at such great length. It gives, 
however, a full account of the construction of drains 
and sewers, particularly of those suited to Indian 
conditions ; modern ideas as to methods of purifi- 
cation are explained, and insistence is laid on the 
special adaptability of sewage farming to hot 
damn. Madras is, however, the only town in 
India which has developed the system to any great 
extent, and an account is given of the results ob- 
tained there. A short chapter on loans, followed 
by an appendix of useful notes, anda glossary con- 
clude the volume. 

We have no doubt that Mr. Jones’s work will 
prove useful to Indian sanitarians, especially to 
those who are not professional engineers. It will 
enable them to gain an insight into the means and 
plant required for dealing with the refuse of towns, 
and for maintaining a supply of pure water, and 
will accustom them to the idea that such results 
cannot be obtained without considerable expendi- 
ture. The municipalities of India are just now 
very much alive on the question of hygiene, and it 
is to be hoped that a great and lasting improve- 
ment will be attained in the near future. Unfor- 
tunately the poverty of the people stands sadly in 
the way of improvement, and there is no hope of 
improvement in this respect. Nevertheless, with 
this volume in the hands of the local authorities, 
it may be hoped that the grosser sources of im- 
purity will be removed from the dwellings of the 
poorer classes, and that the importance of sanita- 
tion will be more and more recognised. 





Tables for Constructing Ships’ Lines. By ARCHIBALD 
Hoce. The Tyne Printing Works Company, New- 
castle-upon-Tyne. 

In a paper read before the Engineering Congress 

at Chicago in 1893 by Mr. Sydney W. Barnaby, 

reference was made to the immense variety in the 
forms of ships and to the absence of any method in 
their design, and it was stated that it was not, per- 
haps, inconceivable that in course of time these un- 
limited varieties might become segregated into a few 
types which would be subjected to analysis and tabu- 
lation. In the excellent little book before us, Mr. 
Archibald Hogg has attempted the selection and 
tabulation of a number of types. Should his tables 
come to be generally employed, ship designers will 
find that while they allow complete freedom in the 
direction of fineness or fulness of form, both of the 
ship as a whole and of the fore and after bodies 
relatively to each other, they would still secure a 
certain amount of method and uniformity, and 
thereby simplify many of the problems connected 
with propulsion. For example, the principal par- 
ticulars, such as length, breadth, and draught, the 
outline of the ship, and the longitudinal position of 
the centre of buoyancy, are left in the hands of the 
designer. He is also free to fix upon any desired 
block mid-area and cylindrical coefficients, but 
when he has exercised his discretion thus far he is 
invited to use certain stereotyped forms of curves 
for the immersed sectional areas for which co- 
efficients are given in the tables. Even when the 
immersed area of each station is settled there is 
scope for considerable diversity of taste in the shape 

of the sections. The midship section may have a 

flat floor or a sharply rising floor ; the bow sections 

may be of UY form or Y form. A yacht stern with 

deadwood and counter may be employed, or a 

destroyer stern with all the deadwood cut away. 

All Mr. Hogg does is to supply the ordinates for a 

number of similar curves of areas, one or other of 


which will be suitable for any desired coefficient: of 

fineness. 

Most designers have a cherished form of curve of 
areas which they like to depart from as little as pos- 
sible for fear of treading unknown ground and 
getting out in their estimate of power, for only a 
favoured few possess the means of making direct 
measurements of the resistance of models of new 
forms by towing them in a tank, and this curve is 
either filled out or down according as the 
ship to be built is either fuller or finer in form than 
some preceding one whose performance is known. 
There seems little reason, therefore, to object to 
the use of similar forms provided that the character 
of the curves is such as has proved to give a good 
result. We do not know what construction Mr. Hogg 
has adopted for his curves, but we notice that if 
the centre of buoyancy is to be in the centre of 
length, then the ordinates are the same for both 
ends of the vessel. It is not unusual to employ a 
curve of sines for the fore body, and a trochoidal 
curve for the after body, and this has the advan- 
tage of making the run aft at the position of the 
propellers rather finer than if a curve of sines be 
used for the after body also. 

It should be said that uniformity in design, which 
we have suggested would be one of the advan- 
tages likely to follow the adoption of the author's. 
tables, was not the object for which they were 
compiled. They were designed to enable a naval 
architect to construct in a very short time a 
ship’s line plan which would give the de- 
sired displacement and longitudinal position of 
the centre of buoyancy at the first drawing, 
and the author claims that the tables will enable 
any one to construct a rough body plan in about 20 
minutes from which the deck lines and all the 
capacities and quantities of material for a proposed 
ship may be measured. The method of drawing 
the sections of a body plan from ordinates taken 
from a curve of areas is not new, and is in use in 
many drawing-offices. It is a very rapid and trust- 
worthy way of getting the desired displacement 
without ‘‘ trial and error.” We have not before 
seen tables of ordinates for curves of any degree of 
fineness, and we think these will be found very 
serviceable. 

In conclusion, we may say we think highly of 
Mr. Hogg’s work. 

BOOKS RECEIVED. 

The Law relating to Civil Engineers, Architects, and Con- 
tractors. With a Chapter on Arbitrations. By L. 
Livincston Macassry and J. ANDREW STRAHAN, 

-A., LL.B. Second Edition. London: Stevens. 
and Sons, Limited. [Price 12s. 6d.] 

The Designing of Draw Spans. By Cuartes H. Wricut. 
New York: John Wiley and Sons; London: Chap- 
man and Hall, Limited. 

The Federal Defence of Australasia. By GrorcE Catu- 
caRT Craic. London: William Clowes and Sons, 
Limited. 

Steam Boilers. By Ceci. H. Peapopy and Epwarp F. 
Miter. New York: John Wiley and Sons ; London: 
Chapman and Hall, Limited. 

The Law and Practice of Letters Patent for Inventions. 
By Lewis Epmunps, D.Sc., Q.C. London: Stevens. 
and Sons, Limited. [Price 32s. 

History % the Baldwin Locomotive Works from 1831 to- 
1897. Philadelphia: J. B. Lippincott Company. 





MODERN THEATRE STAGES. 
No. XXIX. 
By Epwin O. Sacus, Architect. 
Sarety FROM Fire; Fire-Resistinc Curtains— 
(continued). 


Ir would be useless to present many further ex- 
amples of fire-resisting curtains, for those already 
illustrated in the preceding article amply describe 
the main lines which have, up to the present, been. 
considered in the construction of these appliances. 
I will hence close my series with two other ex- 
amples, namely, that at the Municipal Theatre, 
Amsterdam (see Figs. 315 to 317, page 462), and 
that at the Municipal Theatre, Rotterdam (see Figs. 
319 to 321, page 462). It is interesting to observe 
that in both cases iron curtains, with corrugated iron 
surfaces, have been employed, and whilst on the one 
hand corrugated iron has been fixed vertically, in the 
other the slabs run horizontally. In both instances 
counterweights and manual labour are employed 
for working the curtains, and in the Amsterdam 
example it will be seen that sprinklers are provided 
at the top of the slab. In this case the sprinklers, 





I should add, are in form of a pair of pipes on either 
side of the curtain proper. Particular care has 
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IRON CURTAIN AT THE HOFBURG THEATRE, VIENNA. 
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been taken in both instances for making the curtains 
‘* smoke-proof.” 

I have purposely refrained from presenting any 
of the ‘‘ shutter curtains,” which slide bodily from 
one side or from both sides in sections. I con- 
sider them to be unsatisfactory in the highest 
degree. Neither have I presented any examples 
of wire-gauze curtains, as, similarly, I consider 
them most unsuitable for the purposes they are 
supposed to fulfil. The examples presented, on 
the other hand, show where work has been done 
with practical results, though there is ample room 
for modifications and improvements. No example, 
to my mind, has yet shown us a model iron cur- 
tain. As far as simplicity in working is concerned, 
I certainly prefer the drop curtain of Messrs. 
Clark, Bunnett, and Co. from Max Clark’s patent, 
as adopted in the Lyric Theatre, and the design 
which is carried out at the Municipal Theatre at 
Amsterdam by Messrs. L. and A. Riedenger, of 
Augsburg. Curtain construction is, however, yet 
in its infancy, and there is much to be done before 
perfection can be spoken of. 

In connection with the iron curtain, I consider 
the question of having a small opening or door in 
the slab very essential, for whenever a fire or a 
panic occurs, and the curtain is dropped, it is gene- 
rally invaluable that some responsible person on 
the stage should quickly get into touch with the 
audience. The only possibility of doing this is 
usually through a small door in the curtain which 
has been dropped. Of course this opening must 
be of the smallest possible dimensions, and I con- 
sider 2 ft. 2 in. by 6 ft. 2 in. ample. The door 


must be so constructed that the opening is well ' 



































framed, and the door itself must be thoroughly 
well constructed and braced, and hung so as to be 
self-closing, the joints being smoke-proof. I am 
fully aware of the risk of having this door in the 
iron curtain, and also that it. will be a possible 
source of danger; yet, on the other hand, after 
duly weighing the matter and reviewing the expe- 
rience already gained, I must advocate its intro- 
duction. I have found that wherever the presence 
of mind of an actor or employé on the stage allows 
him to put himself in communication with the 
audience, he generally obtains a hearing, and tends 
to allay the panic. As it is only probable that 
where a fire curtain is in good working order that 
it would be lowered at once on the occasion of an 
outbreak, it would be injudicious to cut off the 
possibility of the quieting effect of one speaking 
from over the footlights. It has been said 
also in connection with the construction of 
curtains that the effect of lowering them tends 
to create a panic. There is no doubt that 
the ungainly iron or asbestos slab suddenly 
lowered in the middle of the performance would 
create uneasiness, and hence it is essential that 
every effort should be used to save the curtain that 
is to afford the safeguard. There is no reason why 
the iron curtain should not be an ordinary act-drop, 
and be painted and treated pictorially, in the ordi- 
nary manner. A well-made fire-resisting curtain 
should be just as easily under control of the em- 
ployés as any ordinary drop-scene. In some 
countries it is in accordance with the theatre regu- 
lations to only raise the iron curtain a few minutes 
before the commencement of the performance, to 


other countries the regulations go so far as to re- 
quire the fire-curtain to be dropped at every change 
of scenery. There are instances where the ordinary 
act drop is a fire-resisting curtain, whilst in the 
Hofburg Theatre at Vienna the surface facing the 
audience has been charmingly treated in such a 
manner as to represent ornamental ironwork. An 
illustration of this curtain is given in Fig. 322, 
annexed, to show stage managers that iron curtains 
when used need not be an ungainly appliance 
tending to create panic merely by their appearance. 

T have just referred to some Continental autho- 
rities requiring the fire-resisting curtain to be raised 
and lowered frequently during the course of the 
performance. Iam quite of the opinion that con- 
stant use is the only safeguard against unreliability 
in the working of the curtain, and, although it may 
seem extreme, I am strongly in favour of it being 
raised and lowered between the acts, where the 
interval is of a longer duration than three minutes. 
It should be the rule in all theatres that the iron 
curtain is kept down as much as possible, only to 
be raised for the actual performance and for re- 
hearsals. The curtain should not be considered as 
an appliance to be used only for an emergency, but 
an appliance that is in as constant use as the ordi- 
nary act-drop. 

As regards the actual working of the ordinary 
iron curtain, I regard simple mechanical means with 
considerable favour, and have not much confidence 
in automatic appliances. I believe it to be essential 
that the curtain can be lowered by a single move- 
menton the ‘‘prompt” side of the stage floor in 
close proximity to the call-box, and that one of the 
stage hands should be told off for the sole duty of 
attending to this curtain, unless the management 
have at their disposal, as they should have, a re- 
liable fireman for this duty. Where on the Con- 
tinent the local fire brigade attends entirely at the 
theatre, it is usual to put one man in charge of this 
appliance. Besides the one point of the stage 
floor level just referred to, I hold that there should 
at least be one second point from which the curtain 
can be lowered, and this is preferably in the front 
of the house. It is not uncommon to put a lever in 
the stage manager’s box. In many countries the 
regulations require that there should be at least 
two points from which the fire-resisting curtain can 
be regulated. It is curious to observe that the 
fire-resisting curtain has to many minds been so 
much an appliance for emergency use only, that 
the regulating levers have been fixed in the most 
out-of-the-way places. At the lamentable Ring 
Theatre fire, the curtain could only be lowered 
from the fly galleries, which was, of course, the 
most dangerous location imaginable. 

In the preceding article reference was made to 
Messrs. Clark and Bunnet’s fire-resisting curtain. 
I would here digress te say that this firm was the 
first one to construct any hydraulic stage machinery 
in London, the scene of its operations being the 
Lyric Theatre, erected from the designs of Mr. J. 
C. Phipps. The installation practically consisted of 
five sets of ‘‘ bridges” supported by hydraulic 
rams and placed towards the rear of the stage 
proper. In the illustrations of this installation on 
page 466, Fig. 323 is a section showing the character 
of the appliances, while Fig. 324 is a corresponding 
plan. 

As it was the first order of its kind, the execu- 
tion took some considerable time, for the work 
was spread over 15 months. On the other hand, the 
expense was comparatively small, for the cost of 
the five ‘‘ bridges” fully installed was 867/. The 
work, I should add, was carried out after the theatre 
had been opened. Four of the ‘‘ bridges” may be 
termed ‘‘ bridges” proper, for they only rise to 
stage floor level, but a fifth and larger ‘bridge ” 
can be taken 10 ft. above this level. The loads for 
the first four ‘‘ bridges” are each calculated at 
2 tons, whilst that of the fifth bridge is 3 tons. 
The stage has only one mezzanine, and the height 
from the cellar floor to stage floor at curtain line is 
17 ft. 3in. There are, of course, two rams to each 
‘*bridge,” and for the four front bridges the diameter 
of these rams is 3} in., whilst for the larger one the 
diameter is 4in. The consumption of water for 
the rise of any of the front bridges is 12 gallons, 
whilst 29 gallons are required to raise the large 
bridge a total height of 27 ft., or 10 ft. above the 
stage floor level. 

Again digressing, I would here also take the op- 
portunity of saying that the production of the panto- 
mime at Drury Lane this winter was remarkable 





lower it directly after, and between every act. In 





above other things for the first adoption of hy- 
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. . . . | 
draulic machinery in the large spectacular effects in | 


In the former part of this article the frictional | 


us make similar calculations for 35 lb. per square 


one of our so-called patent theatres. The late Sir resistances are taken as independent of the vary-| inch absolute ; the results are as follows : 
Augustus Harris, who for many years had been | ing density ; that is to say, having regard to the | Downeast alone Heated. Pressure 34 Lb. per Square Inch 


considering the advisability of installing hydraulic | 
machinery at Drury Lane and Covent Garden, but | 
had been rather frightened at the great financial | 
outlay and the time it would occupy to instal the | 
appliances, finally decided, shortly before his death, | 
to order two large ‘‘ bridges” for the autumn pro- | 
duction at Drury Lane Theatre. They were pri- | 
marily intended to facilitate the presentation of a| 
large shipwreck scene, and were hence placed not 
far from the curtainline. The machinery for these 
two bridges was ordered in Austria, and put up by 
a London firm. Each bridge measures 40 ft. by 
7 ft. 6 in., and they can be raised to nearly 12 ft. 
above stage floor line, whilst the fall under the 
stage is, I believe, 9 ft. The two bridges adjoin 
one another, and are only divided from each other 
and from the surrounding floor by a so-called 
‘*cassettenclappen ” which is fixed to the slab of 
the bridge. The appliances sent from Austria have 
been adapted for the so-called ‘‘see-saw” move- 
ment under the direction of Mr. Brown, who is in 
charge of this appliance at Drury Lane ; they have 
also had to be materially modified te suit our re- 
quirements in respect to hydraulic pressure, but, if 
I am rightly informed, there was a pressure of 
700 lb. available, whilst the appliance sent over 
can only stand a pressure of 150 lb. The cylinders, 
I would here add, have an abnormally large dia- 
meter of 17 in. each, and it would be well if 
further appliances were added to this stage to 
lessen the section and have the machinery in the 
first instance so prepared as to stand greater pres- 
sure. 
the transformation scene where a large number of 
persons are raised. A more extensive use has not 
yet been made of the appliance, but experience up 
to the present shows that the installation works 
smoothly, and there is little complaint of vibration 
or unreliability. As both bridges are used together, 
it is curious that no system of coupling has been 
adopted, for the regulating each ‘‘ bridge” sepa- 
rately, even when in competent hands, is a matter 
of great ditliculty, and the rise between the two 
‘* bridges” in the transformation scene certainly 
fluctuates to the extent of a few inches during the 
movement. However limited the installation at 
Drury Lane may be, it is certainly a start in the 
right direction, and all responsible for the economy 
of this institution hold that for pantomine and 
transformation work a great saving in the wage list 
should be arrived at. It is, perhaps, interesting to 
note that there are over 100 men employed in 
shifting scenery during the present Drury Lane 
production, and that many of the men are practi- 
cally only required for a few minutes to move cer- 
tain appliances which could be far better worked 
by motor power. 








CIRCULATION IN WATER-TUBE 
BOILERS. 
By Professor A. C. Etuiorr, D.Sc. 
(Continued from page 683, vol. lxii.) 

For the sake of ready reference and perspicuity, 
the Table of symbols and some formule already 
est ee are concisely restated and rearranged as 
follow : 


« = diameter of tube ‘n feet. 


t, = velocity at delivery of steam and water in feet per 
second. 

‘% = velocity of water at entrance, 

w = mass of steam per 1 1b. of mixture of steam and 
water. 


te = volume of 1 Ib. of saturated steam, less volume of 
1 lb. of water in cubic feet. 
wo = volume of 1 Ib. of water. 
1, = latent heat in thermal units. 
Jf, = heat transmitted through downcast tube per 
square foot per second in thermal units. 
f. = ditto for upeast tube. 
P = density of mixture at any point in pounds per 
cubic foot. 
p = pressure at any point in pounds per square foot. 
¥ = — frictional and eddy resistances expressed as 
read, 
c = coefficient of frictional resistance (.005). 
5t¢ = time taken by an imaginary section to traverse 
the length 6 h in seconds, 
h = depth of section below level of top of tubes in 


feet. 
ho = effective length of tubes. 
Bh =v = v% (x u/o + 1) 
bt iid ‘ 
r= 4fe A + const. 


Malu 


The appliances at Drury Lane are used for |, 





p=1/ (xu +o). 


heterogeneous or granular character of the matter | 
in motion, the author was of opinion that it would 
be rash to reckon on diminished frictional resist- 
ance due to diminished density. Further con- 
sideration and observation have, however, tended 
to modify that view; and it is now proposed to 
adopt the assumption that skin and eddy resist- 


o* 


Absolute. 
f =1 | f =3 
9 = 2.27 | %= .68 
vy, = 5.89 | v = 11.55 
ce = .00232 x = .02325 
= .615 or 61.5 per cent. 8 = .942 or 94.2 percent. 


These figures show that at low pressures the 


ances are proportional to the corresponding den- motion becomes excessively sensitive to changes 


sities. 


Contrary to what one might naturally in the rate of heat transmission. 


For f = 3 the 


expect, the change has the effect of simplifying delivery by volume is almost wholly steam; and 


rather than complicating the calculations. 
nary cases the results by the simpler, and probably 
more trustworthy, formule are practically the 
same as before, but in extreme cases there is a 
sensible difference. = 
The general equation of motion is 
Sh bv 7 
= pdh—? -psF. . (1 
Sp=poh aie 7. p (1) 
where g has its usual signification. Integrating 
over the lengths of the tubes, and into still water 
at top of the downcast, on the supposition that 
circulation has been already established we have 
9@U Sly (pf ) ees (fi_ + fo) Kiva + 1\ 
2 —{ i l0Be ( v% Sa loge kfilvo + 1 J 
—uf2nrAt+at 1508 
; Uo UV 
4. 4 eho (5 py! peeig 2) } =0 .. (2) 
a 2 wm 2 W%% 
where k = 4 u hy/a L. 
For the case where the tubes are equally heated 
f, = f, = f say; and the last equation becomes 
gah 9 ™ "ae 2 : ze( 24% +1)} 
2Fu { 2 owe (4 -* 1) mee * 
c= vf 5.5 k Lag Sle f« )}= 0 (3) 
Vo a vo 
When the upcast tube alone is heated f, = 0 and 
dropping the subscript f, we have 
gaLjk_1), iS ae | 
2u lu fF Ge ( —* yj 


—wy {2kt +44 tete(s rf +2) }=o 
’ 0 


a 2 vy 





Lastly, in these particular cases, when the down- 
cast tube alone is heated f, = 0, f, = f, and 
gathfl 1 (« f ) k \ 
get ; ee ee Sey | 
2u \f te U% kf + wJ 
—1 {35k £444 4° "(1.5% Lax )} =0 (5) 
Vv a v% 

The author has been asked whether or not 
the methods of this article can be made to account 
for or explain a certain experiment by Messrs. 
Yarrow already described in ENGINEERING ;* that, 
namely, in which heat having been applied to one of 
two nearly vertical tubes arranged after the manner 


In ordi- | the weak and unstable circulation plainly hovers 
about the point of inversion. 
perhaps not wholly impossible at atmospheric pres- 
sure; but forcing entails stoppage and reversal ; 
and in any case the circulation at that pressure 
must be weak and precarious.* 


The experiment is 


For comparison we may find the corresponding 


values when the upcast is heated. 


Upcast alone Heated. Pressure 200 Lb, per Square Inch 


Absolute. 
jf =. f =3 
Up = 2.57 | % =: 3.32 
vy, = 3.35 j}% = 5.65 
x = .00243. jx = 00565. 
s = .233 or 23.3 per cent. | s = .414 or 41.4 per cent. 
Pressure 35 Lb. per Square Inch Absolute. 
f=1 if =3 
Up = 3.58 |v = 3.77 
v, = 7.20 vy = 14.64 
x = .00147 la = .00419 
s = .503 or 50.3 per cent. | 8 = .743 or 74.3 per cent. 


The difference in the results for the two ways of 
applying the same quantity of heat is very striking, 
especially at the lower pressure with hard forcing. 
In taking leave of Messrs. Yarrow’s interesting 
experiment, one may remark that there is nothing 
occult in the explanation ; it concerns merely ordi- 
nary mechanical principles. 

A suitable opportunity is here presented to once 
more enter a protest against the validity of the 
practice of assuming that experiments performed 
on model water-tube boilers open to the atmosphere 
give true pictures of the circulation in actual 
boilers working under considerable pressure, since 
the view that circulation may be greatly modified 
both by pressure and forcing is amply justified by 
the considerations advanced above. ‘To take an 
example. Some time ago Professor Watkinson 
kindly exhibited to the author a glass model of a 
Belleville boiler working at atmospheric pressure. 
The circulation was irregular to such an extent that 
the water wholly left the bottom tubes at intervals, 
necessitating the withdrawal of the heat source to 
save the model from becoming a total wreck. Ob- 
viously the actual boiler cannot work under con- 
ditions so extreme, if not fatal. In the light of our 
investigations the explanation is simple. From its 


construction this type of boiler has large coefficients 


shown in the figure+ determined the same tube as | of frictional resistance resulting in unsteady motion 
the upcast ; but the conditions being subsequently | at low pressures combined with considerable rates 


and gradually altered, so that in the result the | of heat transmission. 


heat supplied to the upcast tube in the first in- 


Now the tendency of high 
pressure is to steady the circulation ; accordingly 


stance was at last wholly suppressed, while a larger | we find that Belleville boilers work satisfactorily 


source was applied to the downcast, it was observed 
that circulation continued in the original direction. 
The answer is in the affirmative ; and as the ex- 
periment is undoubtedly interesting and instructive, 
a short investigation will now be given. 

The conditions of this experiment are precisely 
those imposed on equation (5). For a pressure of 
200 lb. per square inch absolute an examination 
shows that circulation having somehow been started, 
it can be maintained by heating the downcast tube 
alone. The following are the results correspond- 
ing with easy and hard-forced rates of combustion : 


Downcast alone Heated. Pressure 200 Lb. per Square 
Inch Absolute. 





‘X% = 29 Yo = 2.44 

v, = 3.03 % = 4.77 

a = .00278 w = .00769 

, = .257 or 25.7 per cent. s = .491 or 49.1 per cent. 


% 


The symbol s represents the volume of steam at 
delivery expressed as a fraction of the total volume 
of the mixture of water and steam. 

It will be observed that the effect of increasing 
ffrom 1 to 3 is to leave the mass in circulation 
(measured by vy) practically unchanged, while the 
volume of steam at delivery is nearly double. 

To ascertain the effect of changes of pressure, let 














* Vol. Ixi., page 42. 
+ Vol. Ixii., page 583, 


under considerable pressure ; and, as a matter of 
fact, when hard forcing is contemplated, they are 
usually run under exceptionally heavy pressure. 


(To be continued.) 





STEAM ENGINE EXPERIMENTS. 
Results of Seven Steam Engine Experiments made by 
Mr. Bryan Donkin, M. Inst. C.E. 

Tue following steam engine experiments were 
made at the same time as the boiler tests of which 
records have already appeared in ENGINEERING. 
They were made at three different places, with the 
kind permission and assistance of the local engi- 
neers. As the feed water had to be carefully 
measured in connection with the boiler trials, little 
extra trouble was required to indicate the engine 
at the same time, the steam from the boilers under 
test being used only for the engine. Seven trials 
were made in all, at the following works and on 
the Great Eastern Railway : 

Two trials, Nos. I. and II., were carried out at 
the London Hydraulic Power Company’s station, 
Blackfriars, on a vertical three-cylinder compound 
pumping engine. 





* Since this was written the author has tried to repro- 
duce the experiment in question at atmospheric pres- 


| sure, with the result that the conclusion was more than 
| confirmed, 
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Number of Experiment .. 





X\ 


Summary OF SEVEN STEAM ENGINE EXPERIMENTS. 


IV. | ¥. | ¥E VII. 


| 











| 
Place of trial 
Type of engine 


ing 


Dimensions of cylinders 


sure, 25 in. 


Duration of trial .. ee ai a7 «. hire 9.4 
Boiler pressure ee . << | 79 
Revolutions per minute — oe < es ..| 49.7 
Piston speed, feet per minute oH + | 199 5 
Total indicated horse-power .. * a * 159.7 
Steam used per I.H.-P. per hour... Be Ib. 20.2 
Jacket water per I.H.-P. per hour .. sts my 1.29 





Remarks as to jackets .. 


No. III. was made at the East London Water 

Works, Bow, on a Cornish pumping engine. 

Four trials, Nos. IV., V., VI., and VII., were 
made on a tank goods locomotive belonging to the 
Great Eastern Railway Company. Two trials were 
made with the engine and boiler blocked up to test 
it as a stationary motor, and two with the same 
engine running on the line from Stratford to Lynn 
and back, 95 miles, at about 22 miles per hour. 

The following is a brief summary of the trials, 
the feed water being measured in tanks : 

London Hydraulic Power Companys trials, Nos. 
I. and II., were made on the same motor, namely, 
an engine of the vertical inverted three-cylinder 
compound condensing type, an engraving of which 
appeared in ENGINEERING on page 101, vol. xxxviii. 
The high-pressure cylinder, 19 in. in diameter, 
exhausts into two low-pressure cylinders, each of 
25 in. diameter, the strokes being the same, viz., 
24 in. The engine drives direct three plunger 
pumps, 5 in. in diameter by 24 in. stroke, pumping 
water into the mains under a pressure of about 
700 lb. per square inch. These two experiments 
were made under the same conditions, namely, with 
steam in the barrel jackets of the three cylinders. 
The engine worked a little faster in the second 
trial. The consumption of steam per indicated 
horse-power per hour was the same in the two 
tests, namely, 20.2 1b., with a boiler pressure of 
79 lb. The indicated horse-power was respectively 
160 and 175. Particulars of the results obtained 
are given in the annexed Table. 

East London Water Works, Bow. Engine Trial 
No. III.—This experiment was made on an interest- 
ing old Cornish condensing beam pumping engine 
called ‘* Hercules,” working single-acting, and with 
a steam-jacketed barrel. The cylinder is 86 in. in 
diameter, with a maximum piston stroke of 10 ft., 
the average stroke during the 10 hours’ trial being 
9 ft. 5}in. The pump plunger is placed at the 
other end of the beam, and is 43? in. in diameter, 
with a maximum stroke of 9 ft., and a mean stroke 
during the trials of 8 ft. 5,in. There being no 
crank, the stroke was carefully measured by an 
Ingenious device of the engineer, Mr. Bryan, the 
company’s engineer, and the mean length accu- 
rately known at the end of the trial. The engine 
made only 9.4 strokes per minute, indicated 183 
horse-power, and consumed 24 1b. of steam per 
indicated horse-power per hour. The steam lifted 
a weight in the usual way, and the fall of the latter 
by gravity lifted the water. Steam pressure‘ only 

37 lb. The results are given in the Table. 

Trials Nos. IV., V., VI., and VII. Great 
Eustern Railway Company Locomotive.—These ex- 
periments were made by permission of Mr. James 
Holden on a tank goods engine, ‘“‘No. 296,” with 
two cylinders, each 16.52 in. in diameter by 
22.02 in. stroke ; cylinders horizontal, non-con- 
densing, and non- jacketed. The clearance at 
the front end of the cylinders was 285 and at the 
back end 273 cubic inches. The first two ex- 
periments—Nos, IV. and V.— were made with 
the engine blocked up in the yard at Stratford. 
Some of the power was absorbed by a brake, and 
the engine was also used for driving one of the 
workshops. The boiler pressure was 122Ib. to 130Ib., 
but initial pressures in cylinders only 44 Ib. and 
42 Ib., revolutions 1114 and 115 per minute, indi- 
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cated horse-power 1307 and 120, feed water per indi- 
cated horse-power per hour 41} 1b. and 38 lb. For 
other details reference may be made to the annexed 
Table. Unfortunately more power could not be 
absorbed. 

Two other experiments were made with the same 
engine, one when running on the line from Strat- 
ford to Lynn, and the other from Lynn to Stratford, 
a distance—for each journey—of about 95 miles. 
In these trials the boiler pressures were 119 lb. and 
125 lb., revolutions per minute 139 and 141, indi- 
cated horse-power 121 and 137, and steam used per 
indicated horse-power per hour 33$1b. and 31} lb. 

In comparing the four experiments—two with 
the engine stationary, and two when running on 
rails—it will be seen that in the trial No. IV. at 
111 revolutions, the steam used was 41.2 1b., or the 
minimum speed gave the maximum consumption. 
In No. VII. experiment the speed was 141 revolu- 
tions, giving a consumption of 31.2 lb. of steam, or 
the minimum consumption at the maximum speed. 


SOUTH AFRICAN COAL. 

Ir is gratifying to note a steady development in 
coal-mining in the Cape of Good Hope, but more 
particularly in Natal. Since 1889 the output in 
the former has increased from 26,000 tons to 87,000 
tons in 1895, the last year for which we have official 
figures, and in Natal from the same total to 
158,000 tons. For last year it is expected that the 
figures will approach 300,000 tons, or fully five 
times the total seven years ago, and that the com- 
pletion of the line connecting the Indwe mines with 
the railway system generally will result in still 
further developments, as it may be very cheaply 
won. The result is that the Cape has to import 
about 200,000 tons, partly from this country and 
partly from the Transvaal, and, as we shall presently 
show, this is not regarded as specially satisfactory. 
Certainly great effort has been made to substitute 
colonial for imported fuel on the railways, and the 
results are promising. In 1884 only 8.9 per cent. 
of the coal used was got in South African mines, 
excluding the Transvaal, principally from Cyphergat 
and Fair View; in 1885 the proportion was 18.44 
per cent., while the Viljoens Drift coal decreased 
from 74.85 to 43.49 per cent., and Welsh coal in- 
creased from 16.25 to 38.07 per cent. The history 
of coal for the railways shows pretty well the 
development of coal-mining interests in South 
Africa. 

Up to 1884 the railways were worked exclusively 
with Welsh coal (Ocean Methyr) at the average price 
of 32s. 6d. per ton of 2000 lb. (36s. 5d. per ordinary 
ton). From 1884 to 1893 Welsh coal has been prin- 
cipally used on all the Western and Midland systems 
at prices averaging 34s. 10}d. per colonial ton (= 
39s. Od. per English ton), but the consumption of 
Welsh coal ever since the Eastern system was ex- 
tended to the Stormberg (1884) has been very small, 
the major proportion having been Cyphergat and 
Fair View coal, at prices ranging from a minimum of 
13s. 6d. per colonial ton (=15s. 1}d. an English 
ton) to a maximum of II. per colonial ton (= 22s. 5d. 
per English ton). Since 1893, when the junction 
was effected with the Transvaal system at Viljoens 
Drift, the Transvaal coal has gradually supplanted 
Welsh coal on the Cape Western and Midland 








| systems till about five times as much Transvaal coal 
as Welsh was used in 1894; but since then, as we 
have shown, there has been a change, and this is 
largely due to the action following upon an influen- 
tial Select Committee, appointed in the middle of 
1893 by the Cape Parliament to inquire into and 
report upon the whole question of the qualities and 
cost of coal for railway purposes. 

This Commission laid down the following prin- 
ciples to guide the railway management in choice of 
coal for use on the various colonial systems : First, 
price at pit’s mouth, or wherever colliery-owners 
or coal merchants deliver ; second, cost of haulage 
on system in question, inwards estimated at #d. per 
colonial ton (4d. per British ton), and 4d. per 
colonial ton (= 4d. per British ton) outwards per 
mile ; third, value for heating purposes ; fourth, 
liability to depreciation from exposure; fifth, 
differential allowance in respect to origin, colonial 
or foreign. Preference was to be given, subject to 
above conditions, to coal costing least. 

The Committee further recommended the total 
disuse of Welsh coal except on the Western system 
between Cape Town and Worcester, and on the 
Midland except between Port Elizabeth and Graaf 
Reinet ; the limited use of Stormberg coal till the 
price was reduced to 10s. per colonial ton (11s. 3d. 
per British ton) at pit’s head ; the general use of 
Transvaal coal till railway communication was esta- 
blished with the Indwe coalfields, then its re- 
stricted use to those portions of the various systems 
where it was substantially cheaper, subject to the 
essential conditions on which choice should depend ; 
and the promotion of railway communication with 
the Indwe coalfield. The arguments set forth 
against depending solely or chiefly on Transvaal 
or Orange Free State coal, and in favour of the 
development of the Indwe coalfield, are interesting 
at the present time in view of recent develop- 
ments: 1. Fact of mines being situated on foreign 
territory and under foreign control. 2. Ability of 
monopolists to regulate prices just low enough to 
successfully compete with Welsh, while far above 
a fair paying rate, and thus unduly increase private 
profits at colony’s expense. 3. Length of haulage 
over foreign lines, rates on which might at any 
time be unduly raised for foreign benefit. 4. In- 
sufticient security against partial or total stoppage 
of supply either for private or political reasons and 
benefit. 5. Uncertain fluctuations in volume of 
inward trade, which might at any time seriously 
diminish the amount of available return empties 
and entail forwarding special empties to, carry 
down the coal. 

The first important point is as to the value of the 
coal seams at present being worked ; here we need 
not enter speculatively into the question of pro- 
spective finds. The Cyphergat works a 2 ft. 6 in. 
seam divided into three bands by thin bands of 
shale containing paraffin. The seam runs in nearly 
horizontally from the hillside above the railway. 
The work is principally done by Kaftirs; Europeans 
are employed as supervisors on a sub-contract 
system, by which they are paid about 9s. a ton and 
have to pay the native labour. The Fair View mine 
possesses a 2 ft. 2 in. seam similarly divided into 
three bands. The Molteno seam is 2 ft. in thick- 
ness. The cost of Indwe coal winning is lower 
than at the Stormberg mines, and amounts to 5s. 6d. 
per colonial ton (6s. 2d. per British ton), including 
depreciation allowance for plant, so that there will 
be avery poor future before the Stormberg now 
the Indwe field is in railway communication with 
the colony. 

The Cyphergat mine has steadily increased its 
output, notwithstanding the insignificant support 
that it has met with on the colonial railways. From 
1885 to 1892 the output increased from 7033 colo- 
nial tons to12,106. On opening the line from Storm- 
berg Junction to Middleburg-road, through com- 
munication with Kimberley was possible, and the 
De Beers Mine at once contracted to take 2000 
colonial tons a month at 21s. 3d., so the output in 
1893 was raised to 21,379 colonial tons, and in 1894 
it reached 29,997 tons. The charge was 14d. a ton 
a mile for the 234 miles to Kimberley, or 29s. per 
ton, bringing the price up to 2/. 10s. 3d., or 41. 16s. 
per equivalent of Ocean Merthyr, which had cost 
them previously on an average 81. 10s. to 81. 15s. 
for the 15,000 to 18,000 tons they had annually 
consumed, in addition to 1000 tons of Bechuana- 
land wood (= 400 tons Welsh coal). 

And here it may be interesting to give the rela- 
tive cost of coal per ton at the pithead. These 





prices are for 1894—Natal, 11s., equal to 12s, 1}d. 
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to 13s. 9d. for Ocean Merthyr; Indwe, 7s. 6d., 
equal to lls. 3d. to 12s. for the Welsh fuel; Vil- 
joens Drift nuts, 6s. 4d., equal to 10s. 1}d. to 
10s. 6d.; Viljoens Drift steam, 12s. 8d., equal to 
20s. 3d. to 21s. Ojd.; Cyphergat and Fair View, 
16s. 10d., equal to 29s. 43d. to 33s. 8d.; and 
Molteno, 16s. 10d., equal to 33s. 8d. to 37s. O}d. 
for the Welsh coal, while this Ocean Merthyr coal 
delivered at a colonial port cost 23s. 11d. to 30s. 9d., 
including about 11s. 6d. for carriage. The average 
prices of Welsh coal since 1882 have been the fol- 
lowing : 


1882-86. 1886-90. 1890-94. 
s. d. s. d. 2. 
On the Western system 31 7} 32 8 32 10 
Midland _,, 39 10 40 4} 40 6 


The Commission decided that the use of colonial- 
won coal should on colonial railways have a prefer- 
ence up to 10 per cent. of the cost over foreign coal, 
and obviously the effect will be to reduce the con- 
sumption of Welsh coal, and will eventually close 
the Cape market, as has been already the case in 
Natal, to British coal. 

The Viljoens Drift mine, it may here be said, works 
an 8-ft. seam, and is situated # mile north of the 
Vaal River Bridge. The screens used are of 1}-in. 
mesh. The Netherlands South African Railway 
Company at first charged 2s. 6d. to 2s. 8d. a ton 
tolls, but these have been reduced to 23d. a ton for 
the } mile. The same seam is known to exist on 
the south side of the Vaal, and the Cape Govern- 
ment have been unsuccessfully approached to under- 
take the opening and working of a mine on that 
side, subject to a royalty of 2s. 6d. and down- 
wards. The price charged to the Cape Government, 
delivered on the south side of the Vaal Bridge, is 
10s. 6d., but the minirg companies are charged 
12s. 6d, and others 15s. at the pit’s mouth. 

The evidence given as to the absolute value of 
South African coals before the Commission was 
based on scientific and practical data, the former 
having been determined in the course of extensive 
experiments carried out by the De Beers Mining 
Company for their own information—the latter 
from a variety of engine tests under varying con- 
ditions of engine work on the Government rail- 


ways. Table I. gives a summary of the results 


arrived at. 

All engines using colonial coal have to be fitted 
with new fireboxes with increased grate area in pro- 
portion to the relatively inferior heating properties 
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Ocean Merthyr (Nixon's 11.07 35 7.0 100 8 1 ei 26 to 34 |Temperature of feed-water for 
Navigation) evaporative tests reducec to the 
uniform temperature of 60 deg. 
Newcastle (Natal). . 9.52 9.87 13.2 14.0 81h 10 1.10 1.25 40 to 50 Resembling closely to Welsh coal 
in general characteristics. 
Indwe (Cape Colony) 7.09 25.23 605 12 1.50 1.60 52 to 60 Hard, anthracitic, giving great 
heat, but difficult to work 
owing to formation of clinkers 
on grate. 
Kroonstad (Orange Free 7.084 20.94 €05 Like Indwe in general charac- 
State) teristics. : 
Vilgoens Drift (Transvaal) 6.734 13.12 575 20 1.35 1.66 47 to 67 |Quick-burning non-bituminous, 
hard and dry, high percentage 
of pyrites, easy to work on 
grates, sparky, smoke mode- 
rate. 
cal oie ick - burning bituminous, 
Cyphergat & Fair View | ' », Quic 4 
Stormberg (C. Colony) | 6.044 34.00 .. | 52 12told 175 | 2.60 |{ 8 i _- et pe so yg aS gor 
Molteno .. 2.00 2.20 | 75,, 9 portion of ash to clinker 
: smell bad, smoke excessive. 
Black Diamond Mine, 4.67 4.75 | 42.73 44.41 40 
(Sterkstroom, Cape 
Colony). | 





of colonial coal. On the Cape Western system the 
American finger-bar grate has been adopted to get 
rid of the inconvenience caused by excessive accu- 
mulation of ash and clinker, and this grate is also 
generally fitted to Midland engines, but on the 
Eastern system all engines possess the Tilney 
automatic rocking firebars ; both types of grate have 
given great satisfaction. Natal engines burning 
Newcastle coal have practically the same grate area 
and grate as British engines, no special fittings 
being called for. 

The principles governing the choice of coal 
enunciated by the Commission and the evidence 
adduced in support of their recommendations to 
employ South African coal in preference to British, 
has only confirmed the Colonial Stores Department 
in their policy of favouring as much as possible 
colonial, as against imported products, which it 
had always more or less pursued (like the exclu- 
sive employment of indifferent Stermberg coal on 
the Eastern system ever since 1884). The general 
adoption of Transvaal coal, till the Indwe coal could 
be got at, raised very considerable local opposi- 
tion on the part of the owners of the Stormberg 


mines, who contended that if their coal was good 
enough to supply ‘‘ De Beers” it ought to satisfy 
the Cape Government Railway requirements, and 
that in this way a larger proportion of the money 
expended in the colonial coal bill might be kept at 
home ; but the Government thought otherwise, 
and preferred to follow out the last recommenda- 
tion of the Commission, e.g., to promote railway 
communication with the Indwe coalfields. 

The history of this undertaking dates from 1882, 
when the Indwe and Imvani Railway Act was 
passed, empowering the Government to grant a 
concession for a line from near Sterkstroom to the 
coalfields with advantageous conditions ; but this 
led to no immediate results. In 1890 Government 
was authorised to connect Middleburg Road via 
Cyphergat with Indwe, but only the first section 
to Stormberg Junction was built; the remain- 
ing 73 miles, estimated to cost 530,000/., were not 
touched. In 1892, however, the 1882 Act was 
amended, and an agreement was entered into with 
a private syndicate in January, 1893, for the con- 


' struction of a line from Sterkstroom Junction to 


Indwe, with a subvention of 50,000/. cash (or 781/. 
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per mile on the estimated length of 64 miles), 
25,000 morgans (about 15,000 acres) of agricultural 
land, and 1000 acres of coal-bearing land. The 
estimated cost of this line was, with 45-lb. rails, 
218,0001. ; or, with 60-Ib. rails, 235,0001. (34061. 
and 35151. per mile respectively). In May, 1893, 
Government was approached to sanction an agree- 
ment between the syndicate and the De Beers 
Mining Company for the joint building of the line, 
which contained a provision for the supply of 
Indwe coal to the mining company at a price not 
exceeding 15s. a ton delivered at Sterkstroom 
Junction. In July of the same year an alternative 
was proposed to the effect that Government should 
advance the syndicate 225,0001. to complete the 
line, on the consideration of the latter undertaking 
to supply all the coal required for Government 
purposes, under certain conditions of security, 
at a fixed maximum price, delivered at Sterk- 
stroom Junction. Both the above proposals 
were duly considered in the Cape Parliament, 
together with the further alternative of fol- 
lowing out the policy initiated in 1890, i.e., building 
the line themselves, and expropriating the existing 
mining rights, at an estimated cost of some 87,0001., 
and supplying themselves and the public with coal. 
On the whole, however, the proposal invoking the 
co-operation of the De Beers Mining Company was 
preferred. 

Great things are expected from the completion 
of this branch (just accomplished), which places the 
Cape Eastern and the remaining systems in imme- 
diate communication with the second best coalfield 
at present worked in South Africa, and will very 
shortly render the Cape Government railways in- 
dependent of all foreign coal supplies, and enable 





the Colonial Government to regain the vantage- 
ground afforded by the power of imposing counter- 
vailing duties in respect to this essential raw mate- 
rial, which in their own interest they had tempo- 
rarily laid aside as against the Transvaal, which 
imposes a duty of 7/. 10s. per ton on all colonial 
and other foreign coal. 





THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

THE most urgent works of the Paris Exhibition 
have been already commenced; these are, natu- 
rally, the construction of the buildings that are to 
be permanent, and therefore of a more elaborate 
design and greater solidity than the temporary 
structures that will disappear after the close of the 
Exhibition. At the present time, when the Palais 
de |’'Industrie is rapidly becoming a thing of the 
past, the foundations of the new art palaces that 
will replace it practically on the same site, are 
being constructed. As we have already explained, 
there are to be two such palaces, one on each side 
of the new avenue, that will extend from the 
Champs Elysées to the monumental bridge over 
the Seine. We have already described and illus- 
trated the smaller of these two buildings (see 
ENGINEERING, page 9 ate); it is due solely to the 
architect, M. Girault, who is also architect-in-chief 
for the larger palace, but who has associated with 
him as colleagues three of the most successful of 
the competitors, when the designs were offered for 
public competition many months ago. It is this 


more important and larger building of which we 
publish the elevation and plans on the present 


page. 


The satisfactory arrangement of this palace 








was attended with many difficulties. In the first 
place, the shape of the ground was irregular, and 
the necessities of the building called for a form of 
plan resembling a T, in which the horizontal arms 
are not parallel. In the second place, the uses to 
which the building will be put, are manifold and 
dissimilar. During the period of the Exhibition it 
will be consecrated entirely to fine art—to contem- 
porary art and to the art of the century ; at the 
same time some of its galleries will be occupied with 
exhibits connected with art teaching. But in the 
future the uses to which it will be put, as has been 
the case with the Palais de Industrie, will be many 
and various. Agricultural shows will be held there ; 
so will horse shows and miscellaneous temporary 
exhibitions of many kinds ; while each year it will be 
the home of the Salon, or at all events, of one wing 
of it. These varied conditions involved as a first 
necessity the provision of a central hall large 
enough for the display of agricultural machinery or 
for a horse or cycle track; in addition, a large 
number of rooms of moderate dimensions were also 
requisite, lighted from above for the display of 
pictures. As for the exterior of the building, it 
had to be worthy of the site and of the occasion, a 
monument of the last and greatest Exhibition of the 
century, a triumph of French classical architecture, 
and built of material that should endure. But classic 
architecture is at a great disadvantage when applied 
to such astructure as this new Fine Arts Palace, be- 
cause the necessities of construction and the dimen- 
sions adopted render compulsory the application 
of steel on a large scale. It may be remembered 
that in our criticisms of the various competitive de- 
signs, we drew attention to the discord that resulted 
from this inevitable combination of ancient and 
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of modern design. In the final arrangement of 
the palace, M. Girault has, so far as is possible, 
removed the objection by keeping modern construc- 
tion, to a large extent, invisible, and certainly not 
obtrusive from the outside, as may be judged from 
the illustration of the fagade on page 467 ; while 
within, all the advantages of the wide and well- 
lighted galleries and central dome, are preserved. 

So far as regards the exterior, the most important 
facade is that illustrated; the other frontages are 
either largely hidden by trees, or give on minor 
paths but little frequented. The main central en- 
trance, flanked on each side by extensive wings, 
consists of a colossal porch with three arcades and 
lofty columns ; to the right and left on each side 
are two great porticoes or colonnades, standing out 
boldly from the main wall of the palace, which is 
pierced with large bays. The porticoes along their 
whole length are surmounted by a heavy frieze and 
balustrade that most effectively screens the steel 
and glass roof. It will be noticed that an effect of 
lightness is secured by placing the rows of columns 
and the central entrance, on a low plinth rather 
than on a basement, and by this arrangement 
access to the building is obtained from the road 
by gently sloping paths and a few steps. The base 
of the colonnade is, in fact, only 6 ft.’ above the 
ground level, and corresponds with that of the 
covered promenade that extends from end to end 
of the palace beneath the porticoes. The total 
length of this promenade will be 225 metres, or 
about 700 ft. ; it terminates at each end in a small 
loggia or pavilion, flanked by columns, decorated 
by statuary, and surmounted by sculptured decora- 
tion. As to the smaller and end facades, as is 
shown on the plan, they are curved ; the effect 
of this original arrangement is not only agreeable, 
but it will completely achieve the special purpose 
in view, that of concealing from the eye the irregular 
form of the plan. 

The internal arrangements of the building are 
clearly indicated on the plan of the ground floor, 
Fig. 2. After passing the lofty vestibule, from 
which staircases rise, giving access to the first 
floor, the visitor will find himself in a large arena 
that .is lighted from the roof parallel to the main 
facade. This arena is surrounded by small rooms 
well adapted for exhibition purposes, and the level 
of which is slightly higher than that of the floor of 
the arena, in such a way that during the occurrence 
of horse shows or similar exhibitions, an excellent 
auditorium may be provided. Opposite the prin- 
cipal entrance and at right angles to the great nave, 
is a second, of somewhat smaller dimensions. In 
reality there are three naves, which intersect under 
the large flat dome that is visible from the exterior. 
The third, perpendicular to the main facade, is 
also surrounded with small exhibition rooms, and 
leads to a great elliptical hall, lighted by a dome 
and situated, as is shown in the plan, in the centre 
of the rear facade of the palace. On each side of 
this hall, to the right and left, are a series of 
spacious salons, suitable either for purposes of 
reception or for exhibitions. 

The first floor of the palace is reached by seven 
stairways ; two of these are in the vestibule ; one is 
on the small transverse nave, and there are two 
more, one on each side of the elliptical hall. By 
this arrangement there should be ample means 
provided for a free circulation of the largest crowds 
during the Exposition of 1900, or on subsequent 
occasions. Probably the most effective of these 
several stairways will be that with a double turn 
which will be placed at the bottom of the central 
nave immediately opposite the visitor on entering. 
The plan, Fig. 3, shows the general arrangement of 
the space on the first floor; to a certain extent it 
corresponds with that we have already described ; 
the various rooms will be lighted from above, and 
spacious promenades and galleries will overlook the 
arenas below, thus affording an additional and very 
extensive auditorium, 

The tenders for the foundations—earthworks and 
masonry—of the palace have recently been accepted, 
and it is worth remark that the amount for this 
part of the work is only a little in excess of half-a- 
million franes (22,0001.). It is intended that active 
operations shall be carried on without intermission. 

The demolition of the Palais de l’Industrie is 
proceeding rapidly, and at the present time official 
attention is being directed to the selection of 
some special attraction that may serve as the clou 
of the Exhibition. As we have already seen, all 
sorts of wild and impracticable suggestions have 
been made in this connection, of which none appear 


to have commended themselves for serious con- 
sideration. For our own part, we consider that 
the Paris Exhibition of 1900 will need no factitious 
réclame of any description. That it will be the 
last great industrial event of the century will be its 
own sufficient advertisement. Its success, political 
complications apart, is assured, and it is certain 
that it will be the greatest gathering of the nations 
in commercial rivalry that the world has seen. Al- 
ready M. Picard, the Commissaire-General, finds 
himself unable to comply with the demands for 
space. 





ON THE CHANGES PRODUCED IN SOFT 
METALS BY PERMANENT STRAIN. 
By ALBERT CAMPBELL, B.A. 

Ir is well known that wires that have been softened 
by annealing will bear stretching to a large amount 
before breaking. This stretching hardens the wire to 
some extent, and also may alter its density and elec- 
trical conductivity. Indeed many electricians when 
testing the conductivity of very soft copper wire 
handle it with the greatest care, lest the conductivity 
may be lowered by any accidental stretching, bending, 
or twisting which the specimen may undergo, In 
order, therefore, to determine to what extent the pro- 
perties of soft wires are affected by permanent strain, 
the writer has carried out a number of experiments on 
several materials of widely different constitution. 
Although most of the tests were electrical, they all 
help to throw light on the changes produced in soft 
metals by permanent strains. The experiments fall 
under two groups, the first relating to changes of 
density, and the second to variation in electrical con- 
ductivity. The measurements of density have pro- 
bably no claim to novelty, but were made mainly for 
comparison with those of resistance ; only a few of the 
results are here given. 

Change of Density.—A wire of ordinary soft copper, 
of No. 16 B. W.G. (diameter 1.6 millimetres = 0.064 in. ), 
rubbed bright by fine sand-paper, was first weighed, 
and its density dutivieined in the usual manner by a 
second weighing in water. It was next marked (with 
ink) at two points near the ends and slowly stretched. 
The elongation was found by the increase of distance 
between the marks. The part between the marks was 
cut out, and its density found as before. This piece 
was re-marked near the ends, and treated in the same 
manner as the original piece. This procedure was 
repeated a number of times until the wire broke, clear 
of the ends. The results are given in Table I. 


TABLE I, 
Elongation. Density. Change in Density. 
Per Cent. Per Cent. 
0 8.849 

3.0 8.843 - 0.1 

7.0 8.837 - 0.2 

11.3 8.837 - 0.2 

15.3 8.841 - 0.1 

34.6 8.786 - 0.7 


Broke 

A similar result was obtained with a piece of No, 22 
B.W.G. copper wire of the same quality, which broke 
with an elongation of 26.5 per cent. But a soft piece 
of purer copper (Fowler-Waring High Conductivity 
No. 22 B.W.G.), which broke with, an elongation of 
22.6 per cent., showed practically no change of density. 
A No. 16 wire of this last quality when hardened by 
being drawn down to No. 22, had its density increased 
by 0.3 per cent. 

Change of Electrical Conductivity.—It should first 
be noted that the electrical conductivity of any sub- 
stance may be estimated either for a definite length 
and cross-section, or for a definite length and mass of 
the material. These two will be here distinguished 
by the terms “‘ volume conductivity ” and ‘mass con- 
ductivity.” The relation between them is: 


Volume conductivity = density x mass conductivity. 


When the substance can be had in the form of a 
uniform wire, the mass conductivity can be found with 
great ease, for the operations involved are only those 
of measuring resistance and weighing, and both 
of those can be done with accuracy. To find the 
volume conductivity, on the other hand, the wire must 
be gauged or its : tam determined ; in the case of 
suitably-sized wires it is a very difficult matter to get 
a really accurate result in either of these measure- 
ments. Fitzpatrick (British Association Report, 1890) 
has drawn attention to this difficulty as a very goo 
reason for preferring to use the mass conductivity in 
all commercial tests of copper. See, however, Hos- 
pitalier (L’Hlectricien, July 16, 1887). Accordingly, in 
all the experiments which are described below, all the 
numbers refer exclusively to mass conductivity, and 
the measurement of density was entirely avoided. 

The changes in the electric properties of metals 
caused by strain have already been investigated by a 
number of other observers. In particular should be | 
mentioned Lord Kelvin’s Bakerian Lecture (Philo- | 
sophical Transactions, 1856), which is quite a store- | 











house of interesting observations on the subject. 


Some of his results are only qualitative, but he gives 
one experiment in which a copper wire stretched to 
breaking had its conductivity permanently changed 
by not more than 0.5 per cent. 

In the experiments here described the actual 

changes in conductivity were measured for many 
values of the strain gradually rising to the breaking 
point. 
; Effects of Stretching.—The metals and alloys tested 
were all important ones from the electrician’s point 
of view, viz., copper, iron, german-silver, manganin, 
ferro-nickel, and common lead-tin fuse wire. The 
method of experimenting was quite simple for the 
alloys whose resistances change but slightly with 
temperature. 

A single wire of the alloy, about 200 centimetres 
(80 in.) long, was soldered to strips of sheet brass, 
from which came thick copper leads to the terminals 
of a six-dial resistance box. The brass strip at one 
end was screwed down toa board, while the strip at 
the other end, with a fine line marked on it, could be 
laid alongside a scale (marked in millimetres) by which 
the elongations could be read. The temperature was 
allowed to settle, and with the wire hanging slack the 
resistance was measured. The wire was then stretched 
slightly, the permanent elongation noted, and, when 
the temperature was again steady, the resistance was 
again measured. The same thing was repeated a 
number of tintes until the wire broke 

As the resistance of the unalloyed metals isso much 
more dependent on temperature, a different method 
was adopted for them, the principle of which was to 
measure the stretched wire against a standard consist- 
ing of a wire of the same metal. The arrangement 
used is shown in diagram in Fig. 1. 

A and B are the two wires initially nearly equal in 
all respects; they were laced through holes in the 
brass strip C and fastened toit by ordinary soft solder, 
the strip C being screwed down to a board. The other 
ends of A and B were soldered to brass strips E and F 
which were connected by leads of low resistance to 
the dial box, galvanometer, and battery as shown, 
The wires A and B were kept very close to one another 


Fig. 7. 1000 ohms 
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| so as to insure that their temperatures should be equal 
throughout the test, any variation of temperature 
| affecting them both to practically the same extent. 
The wire B was stretched to successive elongations, 
which were read off on the scale 8, and for each elonga- 
tion the resistance of B was measured in the terms of 
resistance A. 

It will now be seen that the mass of the wire B 
between C and F is kept constant while its length is 
made to vary. Let m, J, and R be respectively the 
mass, length, and resistance of the wire. For an un- 
varied material R is proportional to the length divided 
by the cross-section, é.e., to ? + volume. 

From this it is easy to show that 

Mass conductivity = r. 
mR 
and so, when m = constant, the mass conductivity is 
proportional to /?/R. 

In the Tables below are given the results of some of 
the experiments. To show how the final numbers are 
arrived at, Table II. gives one set of numbers in full, 
viz., in the first and second columns the successive 
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values of / and R, each of them being expressed 
in terms of its initial value as unit; in the third 
column the corresponding values of /?; and in the last 
the percentage variation in the mass conductivity. 
Tables III. to VIII. give only the relative lengths and 
the corresponding variations in the mass conductivity. 

Anneding of Wires.—In all but two of the cases 
given the wires were very thoroughly and uniformly 
annealed before they were soldered to the brass strips. 
This was done by heating the wire to redness a num- 
ber of times by an electric current, the screening from 
draughts being so managed as to give a nearly uniform 
brightness all along the wire. In order to see how 
ordinary commercial high-conductivity soft copper 
behaves, a piece of Fowler-Waring wire was tested in 
the conditions in which it came from the makers with- 
out further annealing. 


TABLE I1.—Soft Copper Wire ; Diameter = 0.210 Milli- 
: Temperature 9.8 deg. Cent. 


relative 








ive Relative 2 Change in Mass 
pee | Resistance. ‘ Conductivity. 
painx | per cent. 

1.0000 1.0009 | 

1.0055 1.0110 | 1.0110 0.00 
1.0145 1.0282 | 1.0292 +0.10 
1.0286 1.0573 1.0580 +0.07 
1.0452 | 1.0936 1.0924 -0.11 
1.0586 1.1213 | 1.1206 - 0.06 
1.0756 1.1585 1,1570 -0.13 
1.0875 1.1855 | 1.1836 - 0.16 
1.1097 1,2355 | 1.2314 - 0,34 
1.1284 1.2785 | 1.2733 - 0.40 
1.1640 1.3635 1.3549 - 0.63 
1.1822 1.4050 | 1.3976 - 0.53 
1.2110 | Broke. | 


TabLE I11.—Commercial Soft Copper Wire; Diameter = 
0.70 Millimetre. Temperature 8.5 Deg. Cent. 
Change in Mass 


Relative Length. Conductivity. 
Per Cent. 

1.0000 
1.0053 — 0.05 
1.0101 — 0.04 
1.0201 — 0.04 
1.0342 — 0.04 
1.0507 — 0.25 
1.0625 — 0.38 
1.0854 — 0.44 
1.1052 — 0.48 
1.1403 — 0.77 
1.1785 — 0.98 
1.1861 — 1.04 
1.2232 — 1.15 
1.2543 — 1.46 
1,2555 Broke at end. 


Tas_e [V.—Soft Iron Wire ; Diameter = 0.40 Millimetre. 
Temperature 8.8 Deg. Cent, 
Change in Mass 


Relative Length, Conductivity. 
Per Cent. 

1.0000 

1.0083 — 0.06 
1.0229 — 0.03 
1.0322 — 0.16 
1.0545 — 0.09 
1.0834 — 0.15 
1.1205 Broke. 


TABLE V.—Soft German-Silver Wire ; Diameter = 
0.35 Millimetre. Temperature 21 Deg. Cent. 
Change in’ Mass 


Relative Length. Conductivity. 
Per Cent; 
1.0000 
1.0010 — 0.03 
1.0103 — 0°00 
1.0170 — 0.01 
1.0214 — 0.02 
1.0433 — 0.01 
1.0541 -— 0.13 
1.0709 — 0.09 
1.0917 — 0.11 
1.1080 — 0.04 
1.1320 Broke. 


Taste VI.—Soft Manganin Wire ; Diameter 0.3 Milli- 
metre. Temperature 12.3 Deg. Cent. 
Change in Mass 


Relative Length. Conductivity. 
Per Cent. 

1.0000 

1.0057 — 0.10 
1.0145 — 0.03 
1.0256 — 0.13 
1.0396 — 0.32 
1.0548 — 0.47 
1.0743 — 0.76 
1.1004 — 1.03 
1,1223 — 1,24 
1.1604 — 175 
Broke, 


Tabie VII.—Soft Ferro-Nickel Wire ; Diameter = 
0.485 Millimetre. Temperature 10.5 Deg. Cent. 
Change in Mass 
Conductivity. 


Relative Length. 
Per Cent. 


1.0000 

1.0119 — 0.18 
1.0199 — 0.20 
1.0280 — 0.16 
1.0890 — 0.89 
1.1110 — 0.51 
1.1360 — 0.78 
1.1670 — 0.51 
1.1897 — 0.64 








TaBLE VIII.—LZcad-Tin Fuse Wire; Diameter = 
0.95 Millimetre. Temperature 9.2 Deg. Cent. 
Change in Mass 


Relative Length. Conductivity. 
Per Cent. 
1.000 
1.123 + 5.5 
1.158 —1.1 
1.229 — 2.5 
1.269 Broke. 


It will be noticed that there is considerable variety 
in the materials tested, the copper representing the 
ordinary non-magnetic metals, whilst the iron is a mag- 
netic metal notable also for its —— thermo- 
electric properties and recalescence. Manganin (an 
alloy of copper, nickel, and manganese) was tested 
because its resistance has such an unusually small 
temperature coefficient. Ferro-nickel is an example of 
an alloy of two magnetic metals. 

Irregularity of Stretching.—In each of the Tables 
II. to VIII. the changes in the mass conductivity 
have beencalculated on the assumption that the stretch- 
ing has been quite uniform all along the wire. Now 
as this assumption is not quite accurate, particularly 
when near the breaking point, it is necessary to in- 
vestigate to what extent the results would be vitiated 
by a want of uniformity in the stretching. We may 
suppose the wire of uniform section at the start, and 
that the mass conductivity remains constant in spite 
of the stretching. 

Let the whole length which is strained consist of 
two parts of 

initial lengths a and b, 
initial resistances 7) and 7, 
and 
initial masses m, and mg. 
Let 
o = mass-resistivity, 
i.¢., resistance of 1 centimetre of mass 1 gram, 


and let 
Ro = total initial resistance. 


I. Let the part a remain unstretched, while b is 
stretched by an amount 2. 
Let 
AR = change in total resistance. 


Then 
f 


2 22 
Ro= n+ m= 0( 7 ee ) 


my Ma 


Rot AR= +74 Ar=co (= spa 
my Mo 
2ba+ *) 
Mey 
AR Qha + a? = 


z x 
a my ( + ~) =atb (1 * ss) (1) 
my 


Mes 
since 
a b 


m My 


II. Leta + b bestrained uniformly by a total amount 
as before = x. 
Let 
4 R’ = change in total resistance. 


Then, as in (I.), we have 


aR _ 20 cn) (2) 
Ro =H 2(a + b)} * oe 
,-AR-AR / @« \. a 


Except when near the breaking point the stretching 
of the wire is fairly uniform along its length. We 
may thus assume the total extension to be made up of 
a relatively large extension (X) of the whole wire along 
with a small extension (2) of the part b only. 

We may safely take as an extreme case 





=. wey. = 

a+b a+ 
from which we get 

AR— AR’ ~ 0.001 
0 
i.e., the apparent variation in conductivity due to 
particularly irregular stretching is only 0.1 per cent. 
That the case chosen above is an extreme one was 

shown by stretching to its breaking point a soft copper 
wire similar to that described in Table III. By mea- 
surements with a screw gauge after breaking it was 
found that for about 150 centimetres of the length 
the diameter was about uniform, while for the 4 
centimetres beside the break the mean diameter was 
about 4 per cent. less. The total elongation was less 
than 30 per cent. Keeping in mind that the change of 
density is not great, we have 


_* = 0,003 and % = 40, 
a+b b 
If these values be substituted in (3), it will be seen 
that this actual case is much less extreme than that 
assumed in (4). ’ 
Thus we may take it that the correction becomes 


5 = 0.01, and = =i. (4) 


practically negligible for all the values in the Tables 
above. 

Effect of Twisting.—Several experiments were made 
on well-annealed german-silver wires to find in what 
way permanent twist affected the conductivity. It 
will be sufficient to give the results of one of these. 
The wire of diameter 0.35 millimetre and length nearly 
100 centimetres was soldered to two brass strips and 
cautiously twisted. In order to keep it straight, it 
was stretched a little after every 20 complete twists, 
From the results in Table IX., it will be seen that the 
conductivity is scarcely affected even by two whole 
twists per centimetre. 


TABLE IX. 
Change in Mass 
Relative Length. Complete Twists. Conductivity, 
Per Cent, 

1.000 0 0 

1.033 100 0.1 

1.057 200 0.1 

1.077 300 Broke. 


Stress and Elongation.—Up to this point no refer- 
ence has been made to the stresses which have been 
applied to produce the permanent strains observed. 
As, however, in the case of these soft metals the 
elongation depends both upon stress and upon the 
length of time for which the stress is applied, the 
conductivity could only have a very remote connection 
with the stretching force. It may, however, be of 
interest to mention the behaviour of a single one of 
the samples, namely, the soft copper of Table III. 
The breaking stress of the wire was found to be about 
9.75 kilogrammes, with elongation 30 per cent. and the 
tenacity = 3.4 x 10° dynes per square centimetre (or 
4.9 x 104 lb. per square inch), A weight of 9 kilo- 
grammes (.e., 8.9 x 10° dynes) was applied to a piece 
of the wire, and the gradual increase of the length 
marked at first for every second and afterwards at 
wider intervals. The curve of time elongation is given 
in Fig. 3. 

Re-Annealing.—The effect of re-annealing upon the 
maximum elongation is very marked. 

For instance, a No. 26 soft copper wire (diameter 
about 0.44 millimetre) was pallet out by successive 
amounts of about 10 per cent., being annealed at a red 
heat between each stretching. It was thus found 
possible to attain an elongation of 114 per cent. before 
breaking. 

Discussion of Results.—As the accuracy attained in 
the experiments did not quite reach 1 in 10,000, the 
second place of decimals in the last column of each 
Table can only be taken as approximately correct. It 
will be seen from the Tables that, with the exception 
of the lead-tin fuse wire (the surface of which became 
visibly pitted by the stretching), all the other materials 
behave in a fairly regular manner. Table III. shows 
that the commercially annealed copper, though not 
quite so good as the very well annealed wirein TableII., 
may be stretched by at least 2 per cent. to straighten 
it (in testing, &c.) without seriously affecting its 
conductivity. A piece of the same copper No. 16 
B.W.G. was drawn down to No. 22 in an 
ordinary draw-plate with the result that its 
conductivity fell by 1.7 per cent., which seems to 
show that the use of the draw-plate causes somewhat 
greater deterioration than simple stretching. For all 
the materials small elongations have apparently little 
or no effect on the molecular grouping. This quite 
agrees with the experiments on density given in 
Table I. The larger elongations show a considerable 
effect on the copper, and even more on the manganin. 
This helps to explain the fact that after a manganin 
resistance coil has been wound it has to be aged by 
keeping it at about 150 deg. Cent. for 20 or 30 ‘hours, 
The ferro-nickel, although at the end of the experi- 
ment it had become very hard and springy, only shows 
a change of 0.6 per cent. in its conductivity. The 
most remarkable result is that both the german-silver 
and the iron remain practically of constant conduc- 
tivity, which seems to show that right up to their 
breaking points they stretch out just as if they were 
liquids. 








THE DUQUESNE FURNACE PLANT. 

Tue history of blast-furnace practice in America has 
been a record of rapid advances. In regard to output, 
the Struthers furnace in Ohio was the first to attract 
attention in the matter of large output. According to 
a paper read before the Iron and Steel Institute by 
Mr. James Gayley, this furnace in December, 187], 
made 1602 tons of iron, and the least output in a single 
week was 400 tons. The Isabella furnaces at Pitts- 
burg have since become famous in the annals of pig- 
iron manufacture. The cubical capacity of No. 1 was 
15,000 cubic feet. From January, 1876, to May, 
1880, it had an average output of 2264 tons 
per month. The Lucy furnaces of Messrs. Car- 
negie, Phipps, and Co. ranked with the Isabella. 
The cubical capacity was 15,400 ft., and the average 
output 2737 tons per month. The best known of all 
furnaces is ‘‘ A” of the Edgar Thomson Works. The 
monthly output of this furnace for the first five months 





of 1880 varied from 1586 tons to 2236 tons. A second 
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general level to a depth of 26 ft., and flanked bya 
heavy retaining wall. It has a length of 1085 ft., and 
an effective width of 226 ft., its total capacity being 
600,000 tons of ore. Along the whole length of the 
stockyard on the furnace side are two series of bins, 
those next the yard (Fig. 2) being for ore, and those 
next the furnace for limestone om coke. These latter 
are not to be seen in Fig. 2, but the larger scale 
section (Fig. 5) shows them clearly. The stock- 
yard is ger by three cranes (Fig. 2), con- 
structed the Brown Hoisting and Conveying 
Company, of Cleveland, Ohio. These deliver into 
the ore bins, which have counterbalanced chutes 
along each side. The one is the delivery side; that 
nearer the furnaces is called the consumption side. 
The angle of rest of the ore being about 35 deg., the 
pitch of the bins has been chosen at 45 deg. All the 
ore that comes into the place passes through these 
bins, being deposited in them by drop-bottom cars, If 
it is to be stocked, it is dropped into the bins on the 
stockyard side ; thence it is withdrawn into buckets, 
which are picked up by the conveyor, and deposited 
automatically on the ore pile. If the ore is not to go 
to the pile, it is dropped into the other side of the 
bins (Fig. 5), and is withdrawn as needed. 

The ore pile, as stated above, is spanned by three 
travelling cranes, each of which has a capacity for 
handling 1500 to 2000 tons per day, and has a clear 
span of 233 ft. The girders are supported at one end 
ona double-track pier (Fig. 2), and at the other end 
on asingle-track pier, that end projecting 33 ft. over the 
railroad tracks. The piers are of such a height as to 
bring the bottom chords of the cross-girders 58 ft. 
above the floor of the storage yard at the centre of the 
span. The double-track pier is mounted on rails 14 ft. 
6 in. centre to centre, and straddles a railway track 
(Fig. 2). The whole of the operations of the crane 
are conducted by electricity, the motors and gearing 
being contained on the double-track pier. Above the 
motor-house is an operator’s house, commanding a 
clear view of all parts of the crane. The speed of 
travel along the tracks is 75 ft. to 100 ft. a minute. 
The method of removing the ore is to drag a scoop 
bucket up the side of the pile by means of the crane. 
When it is filled it holds 5 tons. If the crane is 
conveniently situated, the bucket may be tipped from 
the overhanging extension of the conveyor direct into 
a bin. It ismore usual, however, to discharge the ore 
into a drop-bottom car placed over the bins, and then 
to run the car over the consumption, or inner, series 
of bins, and drop its contents. 

Between the ore bins and the furnaces come the 
series of bins provided for coke, limestone, mill cinder, 
and some grades of ore. They do not occupy the 
entire length, because some of the space is taken up 
with furnace hoisting plant. The angle of these bins 
to the chute side is 30 deg. The arrangement is that 
one double bin for each furnace is used for limestone, 
one for mill cinder and for ore, which contains stock 
drawn upon under special circumstances. All the 
other bin capacity is used for coke. The total storage 
capacity of the bin system is 9500 tons of ore, 3600 
tons of coke, and 2200 tons of limestone. To prevent 
the contents of the bins being frozen into solid masses 
that would not slide, a branch from the hot-blast main 
has been run along them, and tapped into each bin. 
During the present winter no trouble has been found 
from freezing even when the temperature was 8 to 10 
deg. below zero. 

The furnaces stand upon swampy ground. To carry 
them sera were driven to the rock, 35 ft. below the 
river bottom. These piles were sawn off below low 
water mark, and a grille-work of rails was laid upon 
their heads. Upon this solid concrete was built to the 
level of the furnace hearth. The foundation for the 
first pair of furnaces with their eight stoves (Figs. 
2 and 3) forms one solid block, estimated to weigh 
about 50,000 tons. Each furnace is 100 ft. high and 
has a diameter of 14 it. in the hearth, 22 ft. in the 
bosh, and 17 ft. at the throat. The cubical contents are 
about 25,000 cubic feet. The entire bosh is protected 
by bronze cooling plates. The two furnaces now in 
blast have ten 7-in. tuyeres, while the next pair will 
have twenty 5-in. tuyeres. This increase in the 
number of tuyeres is a suggestion of the engineers of 
the Carnegie Company, designed to prevent slips and 
ss in working. The gasis taken off through 
six flues and is collected in a bifurcated bustle pipe, each 
branch of which is fitted w:th a 30-in. explosion door. 
At the end of each half of the bustle pipe is a 30-in. 
bleeder. The bustle pipe descends at an angle of 45 deg. 
(Fig. 3) to aid the discharge of flue dust, which has an 
angleof repose of 35deg. The gas flue is conducted tothe 
lower part of the dust catcher, which has an outside 
diameter of 28 ft., with a 44-in. lining, and is 40 ft. 
high. The purpose of the catcher is to cause a reduc- 
tion in the velocity of the gas, and thus aid the depo- 
sition of the fine dust. Underneath each take-off 
from the gas mains there is a dust pocket, so arran; 
as to deliver by a chute into cars. Explosion doors 


are provided at the top of the furnace and along the 
gas flues. 
About 2000 tons of material have to be delivered 








to the mouth of each furnace per day. It is drawn | 
from the bins into buckets (see Fig. 12 on page 478) 
resting on cars. The ore cars are provided with | 
weighing scales. A small locomotive pushes a train | 
of cars with the buckets to the front of the furnace | 
hoist (Fig. 2), where each bucket, in turn, is picked | 
up by the hoist carriage and conveyed to the furnace 
top, where its contents are dumped 
then returned to the car, to be shoved out of the way 
for the next bucket. The charging bucket (Figs. 7 to 9) 
is a cylindrical shell of g-in. steel, having an outside 
diameter of 5 ft. 7 in. It rests on a bell-shaped 
bottom (Fig. 8), by the stem of which it is lifted. The 
ore buckets are strengthened by a lining which 
diminishes the volume. They carry 10,000 lb., while 
the coke and limestone buckets have a capacity of 
4000 Ib. of coke. 

The hoist machine (Fig. 2) is at an angle of 67 deg. 
The hoisting is done by a Crane engine having cylinders 
14 in. in diameter by 16 in. stroke. The bucket is 
attached to the hook of the hoisting carriage (Figs. 
10 and 11 on this page). The hoisting ropes are 


attached to the rear axle (Fig. 11), and the rear exten- 


sion of the carriage in rising catches behind the bucket 
and prevents it swaying during its ascent. When 
it reaches the top of the furnace the bucket swings 
free. 

The furnaces are fed by the Neeland charging 
apparatus, shown in Figs. 13 and 14 on page 478. The 
cable o passes over the sheave a. 
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Fig. 10. 


of the bucket carriage c, upon the arrival of the latter 
at the top, enter a section of the track, which is car- 
ried in a sliding frame e. The sliding frame has 
channel-shaped side webs. The sliding frame or shoe 
is secured by a link toa lever m, and counterweight 
actuated by the cylinder x. A dashbox cylinder o 
regulates the movements of thislever. By operating 
the valve of the cylinder » from the hoist-house, the 
sliding frame with the front carriage wheels and the 
bucket are lowered until the lower eas of the bucket 
casing rests upon the upper hopper ¢. _As the sliding 
frame continues to lower the bell-shaped bottom of the 
bucket moves away from the shell or casing t, push- 
ing the gas sealing bell « down withit. This allows the 
contents of the bucket to run out, distributing it uni- 
formly over the main bell p of the furnace. The latter 
is supported jby a crosshead shown in Fig. 13, and is 
operated through the levers q by the cylinder r. 

As the bottom of the bucket returns it picks up the 
shell, allowing the gas sealing bell to return to place, 
with the aid of the counterweight v. When the slid- 
ing frame reaches its highest position and registers 
with the track rails of the incline the hoisting drum is 
reversed, allowing the carriage and bucket to return 
down the incline, landing the bucket on its car. The 
hook disengages itself, and is in position to pick up 
the next bucket in its turn. 

The valves which operate the bucket lever cylinder, 
as well as the one which operates the main bell, are 
controlled by the hoisting engineer. The position of 
the bucket and the main Sell during the lowering are 
made known to the operator by indicators in the hoist 
engine house. There is not a single man on the top 
of the furnace, and the entire charging is under the 
control of the hoist engineer. The car and bucket are 
counterbalanced, and since at both flattened ends of 
the incline the weight needed is less, the counter- 
balance consists of a lighter and a heavier weight, the 
former being automatically picked up first. The speed 
of the hoisting is high, and the whole time of picking 
up and returning a bucket has been cut down to 1} 
minutes. 


The forward wheels | 


the buckets and place them under the hoist is very 
small. Aside from the leading advantage—that of an 
even distribution of the stock—the system of handling 
adopted saves breakage of material. 

The iron from each furnace is delivered into a sepa- 
rate tast-house 219 ft. long by 70 ft. span. In the 
centre, suspended from the roof trusses, is a scrap con- 


The bucket is | veyor for the return of cast-house scrap to the fur- 


nace. It has a capacity of 5 tons, and is worked by 
|electricity. Over the rest of the cast-house are two 
| electric overhead travelling cranes, of 10 tons capacity 
‘and 32 ft. span. The tracks extend beyond the cast- 
house, so that the cranes can be run out of doors when 
casting is in progress. The pigs are 26 ft. long, and 
are carried by the cranes to the end of the house, to be 
there delivered to driven rollers which carry them to 
the breaker. The greater portion of the product, say 
| 1600 tons per day out of 2200 tons when the whole 
| plant is in operation, will be taken by the adjoining 
Gumaene Steel Works, so that only a small per- 
centage is handled in the cast-houses, in addition to 
| the output on Sundays. 

| ‘There is a large amount of steam power around the 
| furnaces, engaged in driving the blowing engines, the 
| pumping engines, and the electric motors. Steam is 
| supplied by boilers of the Babcock and Wilcox type, 
| arranged in groups of 6000 horse-power for each pair 
of furnaces, the units being 250 horse-power. The 
stacks are of steel, 8 ft. in diameter, and rise 144 ft. 
above the grate. The gas enters the bottom of a 
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‘‘dog-house,” projecting 3 ft. from the face of, the 
boiler, and passes three times between the tubes. 

The blowing engines were built by Messrs. E. P. 
Allis and Co. They are of the verticai cross-compound 
condensing beam type, with 40-in. a and 
78-in. low-pressure steamcylinders, 76-in. blowing tub, 
with 60 in. stroke. The inlet valve of the air cylinder is 
operated positively ; the outlet valve is automatic, but 
if it fails to close, there is an arrangement to shut it. 
The beam is placed intermediately, and weighs 30 tons, 
while the flywheel weighs 40 tons. The engines de- 
liver 610 cubic feet per revolution, and usually run at 
21 revolutions, delivering blast at a pressure of 15 Ib. 
at the tuyeres. The engines can, however, blow up 
to 25 lb. Ordinarily one of the five engines for each 
group of two furnaces is in reserve. 

All the water used is drawn from the Monongahela 
River, which is at all times muddy. In order to free 
it from air and sediment the plant has been arranged 
in the following manner : Two large sluices have been 
run well out into the river, and are provided with 

ates at their mouths. These sluices are made of so 
arge a cross-section in proportion to the size of the 
suction pipes of the pumps drawing from them that 
the water flows through the sluices at a very slow 
speed, thus allowing it to precipitate a good deal of 
sediment at the bottom of the sluices. Twoscreens of 
different size mesh are provided at the mouth behind 
the sluice gates to catch any floating material. The 
pumps are placed in a row on a foundation between 
the sluices, each one having an independent suction 
well provided with an inlet pipe and valve for each 
sluice. When it is desired to clean out a sluice all the 
valves from the suction pipes into the sluice are closed, 
together with the sluice gates at the mouth. The 
water is then pumped out, and the deposit of mud and 
débris removed, 

The pumps are vertical compound condensing, with 
22-in. high-pressure and 44-in. low-pressure, 14-in. 
pump cylinder and 36 in. stroke. They number four, 
and are the first of the vertical type built by Wilson, 
Snyder Manufacturing Company of Pittsburg. Their 





It will be apparent that the labour required to load 





total capacity is 20,000,000 gallons per day. The 
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pump-house is commanded by a 10-ton electric crane 
5 an. 
- bo pode cant steam can be used in the Duquesne 
Steel Works, all important engines, such as the blow- 
ing engines, river and boiler feed pumps, and the 
electric power engines, have been made compound- 
condensing, thereby economising steam. The water 
for condensation flows through the pump-house sluices, 
and thence through underground pipes to the different 
engines, each condenser lifting its own water and 
discharging it into a sewer w ich returns it to the 
r The electric plant is installed in the building shown 
in Fig. 2. The power-house contains three 500 horse- 
power generators driven by compound horizontal 
tandem Buckeye engines with Blake condensers. 
The engines have 18-in. high-pressure, 32}-in. low- 
pressure cylinders, and 33 in. stroke, and run at 
a speed of 130 revolutions oe minute. The gene- 
rators are operated in parallel and supply power 
to the large number of direct-current 220-volt motors 
used for power purposes throughout the plant. 
Six direct - current 60-light arc dynamos supply 
current to the arc lamps in the various buildings and 
yards. These machines are direct connected to six 
30 horse-power Westinghouse motors, which are 
operated by the generators. Each of the six units of 
motor and arc machine are erected upon a separate 
foundation. On a similar foundation is a 45-kilowatt 
alternation single-phase generator which is also direct 
connected to a motor and excited by current from 
the large generator. This machine is used for sup- 
plying current to about 900 incandescent lamps. 
(Zo be continued.) 





Gas AT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas increased last year to 
the extent of about 84,0007. as compared with 1895. The 
continued progress of consumption is, however, rather a 
drawback than an advantage to the shareholders. The 
company’s concession expires in 1905, and the eight inter- 
vening years form too short a period for the redemption 
of the first establishment outlay, which is rendered neces- 
sary by the steady progress of consumption. There is 
no expectation that the company’s concession will be 
extended beyond 1905. 





THE ProposeD NEw TurovucH RovutE To IRELAND.—A 
Select Committee of the House of Lords, with Lord Rook- 
wood as chairman, has had under consideration the North 
Pembrokeshire and Fishguard Railway Bill, which was, 
in effect, a measure to provide a new through route 
through the centre of South Wales to Fishguard Harbour, 
whence it was intended to run a service of steam packets 
to Cork and Waterford in competition with the service of 
the Great Western Railway to Milford Haven. The 
measure provided for a line 60 miles in length running 
from Swansea and Cardiff to the port of embarkation 
mentioned. Four days have been consumed in the hear- 
ing of arguments and evidence. Lord Rookwood, in 
announcing the result, said the Committee found the 

reamble of the Bill proven only so far as the line from 

etterston Station to a point near Beag Station was con- 
cerned. Ten of the projected sections of the line were 
thrown out. Asthe result of this action of the Committee 
the noble lord said the promoters of the Bill would have 
to reduce the amount of the borrowing powers asked for 
to the sum the engineer calculated would be necessary for 
the section of the railway sanctioned, which it was under- 
stood would be 131,5687. Mr. Balfour Browne said the 
promoters accepted the amended Bill. By this decision 
of the Committee the efficacy of the Bill in the way of 
providing a new through route for Ireland has been for 
the present completely destroyed. 





WORKMEN SHAREHOLDERS IN ARMSTRONG WHITWORTH 
Company.—A scheme which has been in operation for 
20 years in Whitworths, at Manchester, has now been 
extended to Elswick with a slight change in the return, 
and an officia] announcement is made as follows: Deposits 
of not less than 1s. and not more than 1. of the depositor’s 
weekly wages will be received from persons in the employ 
of the company each week. Those employés who are 

id quarterly will be allowed to deposit up to 2/. weekly. 

or each individual the amount of such deposits shall not 
exceed 200/. in the case of employés receiving weekly 
wages, and 400/. in the case of employés receiving quarterly 
wages. Interest will be allowed on such deposits at the 
fixed rate of 4 per cent, per annum, payable half-yearly, 
and in addition a bonus will be paid, on the declaration 
of the company’s dividend, at the rate per annum of half 
the difference between the fixed rate of 4 per cent. and 
the dividend. Sums that have been deposited with the 
company for a less — than three months prior to 
June 30 next preceding the declaration of the annual 
dividend will not be entitled to the bonus. Sums that 
have been deposited for a period longer than three months, 
but less than 12 months prior to June 30 in any year, will 
recelve a proportionate amount of the bonus. The bonus 
will be credited to each depositor should he so desire it, 
and will be added to the principal due to him as and from 
the date of payment. Deposits withdrawn will be entitled 
to interest at the rate of 4 per cent. per annum from 
June 30 last preceding up to the date of repayment of 
the deposit. “But no interest or bonus will be allowed on 
sums of less than 10s., or in respect of any period being a 
fraction of a calendar month. Arrangements for easy 
withdrawals are made, 








COAL WEIGHING AND RECORDING 
MACHINE. 


THE accurate weighing and recording the weight of 
coal without the intervention of an attendant or 
‘“meter man” appears to have been accomplished by 
the machine designed by Mr. Charles Ingrey, of 
Bishopsgate House, Bishopsgate - street, E.C., for 
Messrs. W. Cory and Son for use at their Victoria 
Docks coal derricks, and illustrated on page 471 and 
on the present page. At this station the steam vessels 
are moored at one side of a timber staging, and the 
coal is delivered by hydraulic cranes and 1-ton ‘‘skips” 
to barges on the other side. 

The present arrangement adopted for weighing the 
coal consists essentially in mounting the chain pulley 
upon the end of a lever which is pivoted to the crane 
jib. The skip, when loaded, is raised by the crane, 
and brought to a state of rest, and the weight is indi- 
cated by the position of the opposite end of the lever, 
allowance being made for the weight of the skip and a 
portion of the lifting chain. A ‘‘ meter man” is em- 
ployed to take the record, and after he has done so, 
the crane is again set into motion, and the skip is 
lowered and emptied into the barge. The delay caused 
by the resting of the load, the necessity for em- 
ploying a ‘‘meter man” for each crane, and the un- 
certainty of the results obtained, are serious objections 
which Mr. Ingrey’s machine has been designed to over- 
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hydraulic power, and the necessary movement of the 
toggle frames is imparted by the water pressure opv- 
rating in a small double-acting cylinder, which works 
in connection with a valve so arranged with regard to 
the crane post, that by means of a tappet, or cam-path. 
the pressure is transmitted to or released from the cy- 
linder at a time when the crane jib is swinging away 
from the machine. When a steam or any other kind 
of crane is employed, the necessary movement to the 
toggles can be imparted by a rod or chain working in 
connection with the crane post or swinging gear. The 
amount of motion to the toggles being very slight, 
the power required to operate them istrifling. It will 
be seen that the withdrawal of the supports from the 
buckets enables the coal to practically weigh itself. 
The small outline views (Figs. 4 and 5) show the 
two positions of the toggle frame, that on the left 
giving the vertical position, the bucket being sup- 

rted ; that on the right showing the toggles with- 
drawn, the bucket being then free to wt with its 
load. The opening of the doors is effected by a pro- 
longation of the lever which works the toggle; this 
comes in contact with a pawl at the end of an exten- 
sion of one of the door hooks. 

The recording apparatus is made in some respects 
a‘ter the manner of a spring balance weighing machine, 
but is provided with a train of wheels which operate 
five discs, each marked with 10 main divisions, and 
each division being subdivided by 10, representing 
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come. According to his arrangement, which we show 
in our illustrations, no ‘‘ meter man ” is necessary, and 
no period of rest is required during the operation of the 
crane, and consequently a greatly accelerated speed of 
delivery is attained. The skip is emptied into a hopper, 
Figs. 1 to 3, at the top of the machine, and while the 
crane is swinging back with the empty skip, the opera- 
tion of weighing, recording, and delivering is effected, 
and ths machine is restored to its normal condition 
ready for the succeeding load. It will be seen from 
the illustration that the machine is portable, and is 
mounted upon wheels which are made to suit the 10-ft. 
gauge of the crane in connection with which the ma- 
chine is to work. Beneath the hopper is a bucket 
having at its bottom a pair of doors capable of opening 
outwards, and retained in their closed position by com- 
pound hooks as shown in Figs. 2, 4, and 5, the doors 
being provided with over-balance weights, so that 
they will always return to their closed position. 
The upper part of the bucket is provided with knife- 
edged trunnions which engage with steel centres on the 
col of a weigh-beam (Fig. 2); the beam itself is swun 
in knife-edge links, and at the other end is provide 
with a weight which correctly balances the beam and 
the bucket. Upon each of two sides of the upper end 
of the bucket are two lugs or flanges having holes into 
which engage the conical or spherical ends of the 
toggle frames (Fig. 4). When the machine is in its 
normal position the toggles are in a vertical attitude, 
and support the bucket in a rigid manner, lifting it 
clear of the knife-edges, so that the blow due to the 
falling mass of coal is received by the toggles, which 
act as columns and prevent any vibration being trans- 
mitted to the recorder. 

When the coal has been received into the bucket, 
the toggle frames are moved by the action of the out- 
ward movement of the crane, so that the bucket is 
lowered on to the knife-edges of the beam (Fig. 5), and 
the weight transmitted to the recording apparatus, 
which is operated by a rod connected near to the vee 
site end of the beam. The action of a the toggle 
to their normal vertical position causes the retaining 
hooks of the doors to be raised, so that the doors 
open by the weight of the coal within, and the load 
is delivered to a shoot to the barge beneath (Fig. 1). 
The doors are retained in their open position by means 
of hooks or catches which are disengaged by the final 
movement of the toggles, whereupon the doors relock 
themselves for the next operation. 

In the case in question the cranes are worked by 








respectively decimal, units, tens, hundreds, and thou- 
sands of tons, the total capacity being consequently 
9999.9 tons (Fig. 1). Anadjusting arrangement is pro- 
vided, so that the balance of the machine can be regu- 
lated, and as the load is gently lowered by the toggles 
on to the knife-edges, sudden jerks and vibration are 
avoided, and the recorded weight is accurate. Weare 
informed that it is proposed to make machines on this 
principle for a variety of purposes and of several sizes, 
and from our inspection of the working model at 55, 
Bishopsgate - street Within, E.C., we certainly think 
there is a wide application for the invention. 

In connection with this weighing machine, Mr. 
Ingrey has devised what he terms a barge-loading appa- 
ratus, which will be understood on reference to Figs. 6 
and 7 on this page. This is an instrument working by 
electricity, and arranged to operate by means of elec- 
trical contacts with the decimal wheel of the recorder, 
The dial is marked up to 200 tons, which is the limit 
of the capacity of a coal barge. Two counterwheels 
are operated by means of a ratchet working in con- 
junction with an electro-magnet, the figures on the 
periphery of the counterwheels representing respec- 
tively half-tons, tons, tens, and hundreds of tons. 
The dial is provided with two fingers or hands, one 
red, the other black. The red hand is set with the 
number of tons required to be delivered into a barge. 
The black hand travels as the counter works, and 
when it reaches the position indicated by the red 
hand, electrical contact is made, and a bell is set ring- 
ing to warn the attendant or the man in charge of the 
crane that the desired amount of coal has been loaded 
into the barge. The instrument is restored to zero by 
means of a key inserted through a tube at the back. 








Peruvian Rai.wars.—The Peruvian Government has 
granted to Mr. T. G. Weir a concession for the recon- 
struction of the Ilo and Moquequa Railway. Mr. Weir 
is also to have the privilege of working the line for 30 
years. 





RUSSIAN AND AMERIGAN PrrrRoLEuM.—The exports of 
petroleum from the United States in 1895 amounted to 
12,400,000 barrels, while 5,100,000 barrels were exported 
from Russia. It will be seen that the American propor- 
tion was about 71 per cent., while the Russian was 2‘ 

rcent. In 1896 the United States exported 14,400,000 

rrels, while Russia exported 5,481,000 barrels. Last 
year’s ——- were accordingly—American, 72 per 
cent. ; Russian, 28 per cent. 
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screw d till they are immersed to the required line. 
The float having risen owing to the displacement of the 


ASCERTAINING THE STABILITY OF 


SHIPS. ssa the indicating hand has moved through a large 
aid al Me scertaining the Statical | angie fr. 2 ? aki a eg 
A Mechanical mone Shey tnt i ra | When the water is still, mark the position of the indi- 


: ; cating hand on the board placed behind it, then raise the 
By Mr. A. G. RAMacE, Member. _ | sections, and by the ae turn them round to the first 

‘THe apparatus consists of a small tank A holding | angle of heel, say 20 deg., screw them down till the indi- 
water, The surface of the tank should be just sufficient | cating hand has swept through the same angle as for the 
to admit the wood sections of the ship, and permit them upright displacement. They are then at the correct 
to be turned through the required angles. draught for the inclined position. Make a pencil mark 





Fig.?. 





the difticulties which have to be overcome, and things to 
be guarded against. I do not think any one will object to 
the balancing of sections, because other systems which 
have gained considerable credit make use of these, and, 


| though the homogeneity of the wood used is an essential, 
| this can generally be secured by selecting ~~ 


pine for the purpose. The sections should be balanced 


| first on the centre line to prove that both sides are of 
| equal weight. The water-absorbing powers of both sides 
should also be the same, or else the balancing should be 
delayed until the wood is dry. Yellow pine absorbs an 
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B, Figs. 1, 2, 3, 4, and 6, is a frame attached to the sides | on one or two ‘ : f 
of the tank, guiding the sliding block C, which can be | water, then lift the sections by the vertical motion. 





ints of the sections at the surface of the amount of water, even after being coated with varnish, 
sufficient to sensibly affect the indicator hand, That is 


raised or lowered by the screw d ; a’ (Figs. 2 and 4) is the 
arm to the outer part of which the sections are attached ; 
’ can be turned through any angle by the worm E (Figs. 
3 and 6), the angle being indicated by the — h on the 
late f (Fig. 6); G (Figs. 1 and 4) is the indicating arm 

lanced on a knife-edge H and multiplying at its free 
point the vertical motion imparted to it by the float M 
through the rod L. 

Sections of wood representing mean sections, over the 
length each represents in its thickness, are attached to the 
arm a’ so that they are vertical when the finger points to 
zero, and so that the water-line to which the sections are 
to be immersed is parallel to the surface of the water. 
The sections are then screwed down into the water by the 





* Paper read before the Institution of Naval Architects. 








The sides of the tank having been made level to the | to say, the point of rest of the indicator will be higher 
surface of the water, lay a straight-edge across the sides | after the sections have been lowered and raised than 
of the tank, and draw the water-line all round. before the sections were put in. Care should therefore be 

When the inclined water-line has been drawn, unscrew | taken that the indicating arm passes through the same 
the sections, and saw off the immersed part, balance it on | arc as in the first instance, 
the needle points, and ascertain its centre of gravity or} The chief point we have to consider is the sensitiveness 
centre of buoyancy, and measure with a scale its position | of the indicator. May not a layer sufficiently large to 
from the centre line and from water-line. Glue the | affect the accuracy of the result be too small to affect the 
sections together again, putting in a layer of wood to make | indicator? Here is a sheet of tin, of the size of the cross- 
up the saw rift, and repeat the operation for other angles. | section at the water-line at 30 deg. inclination, which, on 

The points thus obtained having n set off on the | the scale to which the sections are made, represents about 
body plan, with the centre of buoyancy calculated for the | gin. If that sensibly affects the indicator, we may con- 
upright position, give us the locus of centres of buoyancy, | clude that it is sensitive enough for all practical pu , 
from which the righting arms may be measured. I put it in the water, and there is a sensible motion of the 


I shall now deal with some of the objections which | indicator. 
might be raised to the system; and also point out some of 


The difficulty of marking the sections correctly, owing 
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to the viscosity of the fluid, is an objection that might be 
raised, but if some blue be mixed with the water there is 
not much difficulty in marking the true position of the 
water-line. 

The time necessary to make the sections and perform 
the operation is not great if we leave out the time which 
the glues take to harden when the parts are being 
reunited. A smart model-maker will cut out the sections 
in about four hours, dipping, sawing, and balancing two 
hours, and glueing up, say two hours. 

The advantage lies in this, that the intelligent joiner 
or model maker can perform the whole operation, and he 
who is responsible can satisfy himself by a glance of the 
accuracy of the results, without wading through a laby- 
rinth of figures. Pins can be driven into the sections to 
mark the position of the centres of buoyancy, the mean 
position of which should be set off on the midship section 
drawing. 

The indicator on my apparatus magnifies the vertical 
motion of the surface 40 times. As to results, you will 
find on diagram, Fig. 8, curves showing the comparison 
of the result of calculation with the results given by the 
ayeneeens. The time necessary to get a sufficient number 
of points, say at 20 deg., 40 deg., 60 deg., and 90 deg., is 
probably the worst feature of the arrangement; but if 
three or four vessels are worked at the same time, which 
can be done, the time taken is much less than for the ordi- 
nary calculation. It is very important that the centre of 
hod for the upright position be very carefully calcu- 
ated, 








NOTES FROM THE NORTH. 
G.Lascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done last Thursday forenoon, when some- 
where about 30,000 tons changed hands. The tone was 
firm, and both Scotch and Cleveland iron rose 4d. per ton. 
In the afternoon a large amount of business was done, 
other 30,000 tons changing hands, but the tone was very 
dull, and prices closed 4d. to 14d. per ton lower than was 
paid in the forenoon. The settlement prices at the close 
were as follow: Scotch iron, 44s, 6d. per ton; Cleve- 
land, 39s. 104d.; Cumberland and siiddleoal hema- 
tite iron, respectively, 47s. 74d. and 48s. 9d. per ton. 
Friday’s market was fairly active, and prices were firm, 
but the finish was under the best, Scotch iron gained 
ld. per ton, Cleveland 3d., and hematite 24d. r 
ton. The closing settlement prices were 44s. da. 
40s., 47s. 9d., and 48s. 9d. per ton, and about some 
60,000 tons of iron changed hands during the day. The 
market was very flat on Monday morning, when some 
30,000 tons of big iron were sold. There was a decline in 
prices all round from 14d. to 3d. per ton. In the afternoon 
the market was again active, and other 30,000 tons were 
disposed of, but in spite of heavy ‘‘ bear” sales, prices 
left off at a recovery of about 1d. per ton from the fore- 
noon quotations. x large amount of the business was of 
an option character, one operator selling at least 15,000 
tons of Scotch iron at about 44s. 6d. per ton, with 1s. for- 
feit in seller’s option. The settlement prices at the close 
were 44s. 6d., 39s., 9d., 47s. 74d., and 48s. 74d. per ton, 
respectively. At Tuesday’s forenoon market about 
30,000 tons of pig iron changed hands. The tone 
was better, and at the close prices’ had improved from 
14d. to 3d. per ton. A good business was likewise done 


in the afternoon—other 25,000 tons—and prices met with | P@ 


a further rise, the gains on the day being fairly substan- 
tial, ranging from 3d. to 54d. per ton. At the close of the 
afternoon market the settlement prices were quoted at 
44s. 9d., 40s., 48s. 14d., and 49s. per ton, respectively. 
At the forenoon meeting of the ring to-day some 30,000 
tons of pig iron were dealt in, a large portion of it on 
option account. The tone was scarcely so steady as on 
Tuesday afternoon. At the last Scotch iron was down 
1d., but Cleveland was up 4d. per ton. About 25,000 
tons were dealt in at ste prices, and the settlement 
srices were 44s, 9d., 40s. iid. 48s. 14d., and 49s. per ton. 
‘he following are the current quotations for several 
No. 1 special Tenas of makers’ iron : Clyde, 50s. 6d. per 
ton; Calder, 51s.; Gartsherrie and Summerlee, 51s. 6d.; 


and Ooltness, 52s, 6d.—the foregoing all ship at Glas- 
gow; Glengarnock (shipped at Ardrossan), .; Shotts 
(shipped at Leith), 52s.; Carron (ship at Grange- 


mouth), 51s. 6d. per ton. Last week’s shipments of pig 
iron amounted to 6128 tons, as against 5747 tons in the 
corresponding week of last year. They included 125 tons 
for India, 480 tons for Australia, 172 tons for France, 240 
tons for Italy, 480 tonsfor Germany, 255 tons for Hol- 
land, 300 tons for Belgium, smaller quantities for other 
countries, and 3896 tons coastwise. There are still 81 
blast-furnaces in active operation in Scotland, being the 
same number as were blowing at the same time last 
year. Six are making basic iron, 35 are making ordi- 
nary iron, and 40 are working on hematite ironstone, 
while a year ago there were three making basic iron, 43 
making ordinary iron, and 35 making hematite iron. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 361,125 tons yesterday afternoon, 
as compared with 361,624 tons yesterday week, thus show- 
ing for the past week a decrease amounting to 499 tons. 


Finished Iron and Steel.—The demand for steel is very 

uiet, more particularly for ship plates and a pe and 
the prices asked for manufactured iron and steel remain 
steady. 

Sulphate of Ammonia.—The statistics for this com- 
modity state that the shipments fcr the year, up to last 
Wednesday, amounted to 41,830 tons, being an increase 
of 5628 tons over the shipments for the correspondi 
period of last year. Prices are weak, ranging seve 
days from 7/. 16s. 3d. to 7/. 17s. 6d. per ton, and 
yesterday they were 7/. 15s. per ton at Glasgow, and 
71. 12s. 6d. at Leith for prompi cash, 





Glasgow Copper Market.—At the forenoon session of last 
Thursday’s ert market no dealing was reported, and 
prices remained unchanged. No business was done in 
the afternoon, but the quotations gave way 2s. 6d. per 
ton. No business was reported on the falling fore- 
noon, but in the afternoon fully 100 tons were bought, 
and the quotations improved 3s. 9d. per ton. At > 
day’s forenoon market there was nothing doing, but the 
price fell 1s. 3d. per ton. The market remained idle in 
the afternoon, but quotations rallied 3s. 9d. per ton in 
sympathy with the strength of Rio Tinto shares. There 
was again nothing doing at the forenoon session of yester- 
day’s market, and prices remained unchanged. The 
market remained idle in the afternoon, but the quota- 
tions finished 2s. 6d. per ton higher than on Monday, the 
settlement price being 48/. 17s. 6d. per ton. At the fore- 
noon market to-day 50 tons were sold, and the price 
declined 1s. 3d. per ton, and in the afternoon 25 tons were 
sold, and prices kept firm. 


University Engineering Society.—A large party of the 
members of this society paid a visit to Newcastle 
and district this week. hey visited the shipyard 
of Messrs. Palmer and Co. at Jarrow, se the 
torpedo - boats and other Government vessels in 
course of construction were examined. After being 
shown through the erecting shops at the engine works, 
followed by a visit to the steel works and the electric 
lighting stations, the electrical exhibition in Newcastle 
was visited. On Monday forenoon the Elswick Gun 
Factory was visited, and the construction and working 
of the firm’s famous cannon were fully explained. Other 
establishments were also gone over. 


Philosophical Society of Glasgow.—At a meeting of the 
Philosophical Society held last Wednesday evening in the 
Society’s Hall, Bath-street, Professor Archibald Barr, of 
the University, gave a lecture on ‘ Range-Finders.” 
Having briefly described the different methods of finding 
out the distance of objects from a given point, he con- 
fined himself to dealing with the method which depended 
upon the measurement of an angle, which resolved itself 
really into a comparison of a distance to be measured 
with another distance which was either given or deter- 
mined. The British Admiralty some time ago invited 
competition as to range-finders, and they paler the 
limit of 3 per cent. in 3200 yards as the utmost diverg- 
ence from accuracy. Along with Professor Stroud—a 
former colleague in the Yorkshire College, Leeds—he had 
been able to devise an instrument which worked within 
1 per cent. Of this instrument, which has been illus- 
trated in ENGINEERING, he gave a minute technical de- 
scription, and pointed out the uses, naval, military, and 
surveying, to which it can be applied. 


New nig “tno J Orders.—Messrs. William Denny and 
Brothers, Dumbarton, have booked an order for a steamer 
of 5300 tons for the British India Steam Navigation 
Company. — Messrs. Carmichael, Maclean, and Co., 
tuasmnadk, have contracted to build two 100-ton steel 
lighters for Messrs. Albert, Crampton, and Co., London, 
for service on the River Volga.—Messrs. Charles Connell 
and Co., Whiteinch, Glasgow, have just closed an order 
for the construction of a large screw steamer for Liverpool 
owners. The vessel will be 400 ft. long.—The Dundee 
Caledon Shipbuilding and Engineering Company, Limited, 
have secured an order from the Clyde Shipping Com- 
ny to build a screw steamer. She is to be built of steel, 
and will be a vessel of 1200 tons. This is the fifteenth 
order intrusted to the Caledon yard by the same owners. 


Tramway Traction Question in Glasgow.—This subject 
is still exercising the attention of the tramway authorities 
in this city. Mr. John Young, the general manager of 
the tramways, has prepared and presented to the Glasgow 
Corporation a long report on the Dublin electric tramways, 
the Isle of Man tramways, the Simplex system, and the 
gas motor and electric systems in useat Blackpool. The 
report concludes with a number of recommendations, the 
whole of which tend towards the adoption of the electric 
overhead system between Mitchell-street and Springburn. 


Association of Civil Engineering Students.—At the last 
meeting of the session of this association, Mr. Thomas 
Nisbet, vice-president, in the chair, Mr. A. B. 
McDonald, M. Inst. C.E., was elected president, in suc- 
cession to Mr. William Cranch. The council of the 
association was reconstituted. 


Construction of the Weir: Active Operations Begun.— 
With the conclusion of March—a month when the floods 
on the river are usually of an exceptionally heavy nature 
—operations in connection with the erection of the weir 
on the River Clyde, above the Albert Bridge, have been 
recommenced, and the first practical result is shown b 
the erection of the staging for the setting of the si 
caissons. The clumps of piling which ma noticed in 
the river will form stages on which the sill work is to be 
erected, and thereafter by means of hydraulic lowering 
jacks the caissons will be put down to the bed of the water- 
way. Once this difficult task has been accomplished, sink- 
ing operations by means of the pneumatic pressure (as in use 
at the new Glasgow Bridge) will be entered upon. The 
air compressor has been erected at the north bank of 
the river, and will supply the compressed air necessary 
for the sinking process, By means of this plant it is 
intended to supply compressed air for the whole of the 
caissons, which are eight in number. It may men- 
tioned that the wet weather of the past month has caused 
the river to be in continuous flood, and rendered the 
work in connection with the preliminary operations ex- 
tremely difficult to perform. 





Brazitian TRAMWAYS.—A new electric tram line is 
now ready for traffic at Bahia. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Electric Lighting of Shefield.—At the annual 
mene the Sheffield Electric Light and Power Com- 
pany, the chairman, Alderman Franklin, referred to the 

rogress made in Sheffield during the last four years. 

he consumers had increased, he said, by something like 
63 per cent., and the position of affairs was eminently 
favourable. When the merits of gas and electricity were 
compared, the first thing to remember was that the light 
given by electricity was far superior to that afforded by 
oa One of the directors remarked that by the end of 

eptember the company hoped to have additional ma- 
chinery of 1500 horse-power put down. 


A Yorkshire Colliery for Sale. —The property of the 
Roundwood Colliery Company was offered for sale by 
auction on Tuesday. Among the items for dis 1 were 
an upcast pit, 180 yards deep and 14 ft. in diameter ; a 
pumping shaft, a hauling shaft, 176 yds. deep ; 1650 corves 
and tubs, 255 a wagons, and several horses and 
ponies. The colliery had raised 1100 tons of coal per day, 
and the auctioneers stated that there were 778 acres of 


_|coal unworked. The coalfield is leased for terms varying 


from 30 to 50 years. A bid of 20,000/. was first made, 
and the offers slowly rose to 27,000/., at which price the 
colliery was withdrawn. The Roundwood Company was 
formed in 1890, with a nominal capital of 75,000/. 


Sheffield Trade with the United States.—The returns of 
cutlery and steel exports to the United States from 
Sheffield — the quarter just ended show an im- 

rovement which, under other circumstances, would be 
ooked upon as —t.. The cutlery exports in the 
corresponding quarter of last year amounted to 29,819/., 
which has been exceeded in the quarter just closed by 
9000/.. The returns for January reached only 6821/., but 
in February the figures rose to 11,819/., and in March 
there was a further rise to 20,3567. Steel has not maine 
tained the position it held in the corresponding quarter 
of last year, there being a decline of about 26,000/. The 
threatened alteration in the United States tariff will 
doubtless cause a rush of orders for the cheaper kinds of 
cutlery wares, which are very heavily hit by the latest 
outbreak of McKinleyism. On every hand the cutlery 
manufacturers are strenuously working in order to get 
their goods into the country before the beginning of May, 
when it is supposed the new tariff will come into opera- 
tion. 

West Riding Miners’ Permanent Relief Fund.—The 
last annual report of the board of management of this 
society shows that permanent injury allowances were 
paid to 66 members during the year, and that the minor 
accidents numbered 3783, and cost 4156/. Since the society 
was established 50,419 cases of minor accidents have been 
dealt with, at a cost of 56,005/. 1s. 8d. 


Iron and Steel.—The condition of the iron and steel 
industries has changed very little since our last report. 
There is a very good market for all kinds of steel produc- 
tions, both at home and on the Continent. Bessemer is 
going strongly at late rates, and Siemens-Martin steel 

nds an increasing sale, this material being utilised in 
directions where formerly the less expensive brands of 
crucible steel were used. | eller work of all descrip- 
tions is still in t request, and there are evidences that 
the present spell of good trade will continue. Makers of 
armour-plates are well employed, and there is more than 
an ordinary demand for projectiles, heavy ordnance, and 
marine engineering work. In the s district there 
is a steady call for locomotive work and hydraulic 
and electrical machinery. MRailway material is in 
good demand, and makers of wheels, springs, tyres, 
and axles — stead ee. The > dn 
increase of the duty in the Unis States upon the cheaper 
kinds of cutlery ware is causing a spurt in that branch of 
industry, but in the end it is thought that the Germans 
will try to compete strongly in the British markets, and 
thus cause a difficulty. iotilions are unchanged. Bes- 
semer billets of special carbon used in the Sheffield trades 
are quoted at from 6/. to 6/.10s. per ton. Siemens-Martin 
acid steel realises 8/. per ton for average qualities. Bar 
iron finds a ready market at 6/. to 6/. 10s. Derbyshire 
and Lincolnshire forge irons are unchanged. 


South Yorkshire Coal Trade.—The demand for house 
coal has changed but little since our last report. The 
slight Pa of cold weather has accelerated inquiry, but 
not sufficiently so to alter the tone of the market. Steam 
fuel moves off steadily, and prospects in this direction are 
encouraging. The majority of the collieries are working 
the full number of shifts, and there are very few stocks at 
the og Quotations are as follow: Best Silkstones, 
8s. 6d. to 9s. per ton; Barnsley house coal, 7s. 6d. to 
8s. 6d.; hards, 7s. to 7s. 6d.; manufacturers’ fuel, from 4s, 
to mo 6d.; coke, from 8s. 6d. to 12s. 6d.; gas coal at late 
rates. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. — 
The Cleveland Iron Trade.—The pig-iron market this 
week is more favourable to the producers, demand has 
improved, prices are stiffer, prospects are regarded as 
more encouraging, and the tone has become more cheerful 
than for several weeks past. Stocks are being reduced, 
but as far as regards makers, it is not known by how 
much, since they decline to publish returns, but in 
Connal’s public stores they are going down fast, mowing 
this month already been reduced 4085 tons for Clevelan: 
iron and 5248 tons for hematite. More disposition is 
shown to buy for delivery ahead, and confidence appears 
to be returning now that the labour difficulties are to be 
The engineers are arranging the 


settled amicably. 
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ters in dispute by conference with their employers, 
= the ones | rievances are to be adjusted by 
arbitration, Mr. G. S. Gibb, the manager of the North- 
Fastern Railway Company being the arbitrator for the 
company, and Mr. J. R. Bell, one of the men’s leaders, 
vill act for them, these two to choose an umpire. Con- 
sumers can now find courage to buy ahead, and a. good 
many inquiries have been received this week and some 
fair orders have been secured, the demand being strong 
from the Continent. The price of No. 3 Cleveland g.m.b. 
pig iron has been steady at 40s. 3d. per ton for prompt 
f.0.b. delivery with merchants, but makers have not been 
srepared to accept, as little. To-day not much No. 3 can 
e had under 40s. 6d. No. 1 is at 43s., and No. 4 foundry, 
as well as all the foi qualities, are maintained at 
40s., and it is difficult to buy any at that. Mixed numbers 
of east coast hematite iron are not obtainable from makers 
under 50s., but merchants have sold at 49s. 6d. There 
is no business in east coast hematite warrants, as they 
are dearer than west coast, and buyers prefer to take 
thelatter. Easier prices are reported for rubio ore, owing 
to the lower freights, and supplies’ have been sold at 
14s. 9d. per ton delivered here. In the Middlesbrough 
district there are now 68 blast-furnaces in operation out 
of 91 built. The officially ascertained price of No. 3 
Cleveland pig iron for the ¢ quarter is 39s. 4.35d. per 
ton, this being 1s. 4.07d. above the figure for the last 
quarter of 1896, wages of blastfurnacemen in the north 
of England will be advanced 14 per cent. 


Manufactured Iron and Steel.—While works are kept 
well employed, and manufacturers, as a rule, have still 
good orders on their books, they complain that very little 
fresh work is to be secured, and their prices are weak. 
The Richmond Iron and Steel Rolling Mills, at Stockton, 
after being idle for years, have been remodelled, and have 
just been reopened for the production of hoops, strips, 
bars, and light rails, and another mill is to be added for 
the production of heavy sections. Messrs. Hewson and 
Harrison, consulting engineers, Middlesbrough, have de- 
signed the alterations, which have been carried out under 
the superintendence of the new manager, Mr. Burton, 
late of the Wigan Iron and Steel Works. Founders are 
in some cases badly off, and some of the men have had to 
be paid off in consequence. 


Coal and Coke.—Activity is now the rule at the steam 
coal collieries, and a gi emand is reported for export, 
with rather better prices being paid ; 8s. 3d. f.o.b. is now 
the minimum for best, and small has been advanced to 
3s. 9d. Deliveries of gas coals are still very heavy, but 
sales are comparatively few, the lengthening days limit- 
ing the consumption. Coke is in very fair request, espe- 
cially from abroad, the oversea demand being better than 
usual because of the coke famine in Westphalia. The 
price of average Durham coke delivered here is 13s. 3d. 
per ton. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has presented a quiet 
tone, and prices have shown a downward tendency. The 
best steam coal has made 10s. 9d. to 11s. per ton, while 
secondary qualities have been in moderate request at 
10s. 3d. to 10s. 6d. per ton. The house coal trade is be- 
coming less active in view of the approach of the summer; 
No. 3 Rhondda large has made lls. 3d. to 11s. 5d. per 
ton. Patent fuel manufacturers are stated to be well 
supplied with orders. Coke has also ruled firm ; foundry 

ualities have made 17s. 6d. to 19s. per ton, while furnace 
ditto have brought 14s. 6d. to 16s. 6d. per ton. Iron ore 
has shown steadiness; the best rubio has made 11s. 3d. 
to 14s. 6d. per ton. The manufactured iron and steel 
trades continue active. Some large orders for steel rails 
are in course’ of execution at Cyfarthfa on Indian ac- 
count, 


Torrington and Okehampton Railway.—The Torrington 
and Okehampton Railway directors announce the com- 
jletion of a satisfactory working agreement with the 
grove and South-Western Railway Company. The 
following landowners through whose property the line 
will be carried have agreed either to give their land or to 
take the value in shares: Lord Clinton, Lord Portman, 
the Hon. Mark Rolle, Colonel White-Thomson, C.B., 
Mr. E. J. Oldham, Mr. R. J. Preston-Whyte, Mr. Hugh 
Acland, Mr. H. Mallet-Veale, Mr. Wyndham Hunt 
Holley, &c. The setting-out of the line is being steadily 
carried on from the Okehampton end towards Torring- 
ton, and arrangements are in progress to commence also 
from the Torrington end. 


Water Supply of Merthyr.—On Thursday the Merthyr | ] 


District Council made a visit of inspection to new water 
works in course of construction at apd Neuadd. Part 
of the work is being carried out by the council, and part 
by Messrs. Holme and King, of Liverpool. It is com- 
puted that the council will be able to furnish to other 
authorities a daily supply of something like 2,000,000 
gallons, and so to obtain a considerable revenue. 


Lynmouth Pier.—The Lynmouth Pier scheme is not 
likely to be carried out for some little time, as Sir George 
Newnes, whose Act does not expire until July, 1898, has 
intimated that his consideration of the scheme must be 
deferred until the railway is finished. 


Devonport Dockyard Extension.—Sir J. Jackson, con- 
tractor for the Devonport Dockyard extension, has com- 
— the task commenced a month since of transporting 
odily the gun battery at the Royal Naval Barracks, 
Keyham. he building is 150 ft. long, weighs about 
300 tons, and has been transported a distance of 750 ft. 


_ Devonport and New Cruisers.—In consequence of the 
inadequacy of the dock accommodation at Devonport, the 





Lords of the Admiralty have cancelled arrangements 
which they had made for having the cruiser Diadem com- 
pleted for sea at that yard. One dock at Devonport is 
just large enough to receive the Diadem; but in view of 
the risk which would be incurred by placing her in it with 
such little room to spare, the Admiralty have directed 
that she is to be sent to Portsmouth for completion. This 
is unfortunate for Devonport, as the difficulty which exists 
with the Diadem will also apply to the eight vessels of 
her type now in course of construction, the others being 
the Amphitrite, the Argenaut, the Ariadne, the Andro- 
meda, the Europa, the Niobe, and the Spartiate. All 
these vessels are 435 ft. in length, and have a beam of 
69 ft. “The Spartiate and the Andromeda are building at 
Pembroke, and it had been arranged that they should be 
completed at Devonport. 


South Wales Institute of Engincers.—The thirty-ninth 
annual meeting of this Institute was held at Cardiff on 
Monday, Mr. H. W. Martin presiding. The secretary 
submitted the financial statement for 1895-6, which showed 
a debit balance of 893/. 0s. 6d. A discussion took place 
upon three papers read at the last meeting, viz., ‘‘ Notes 
on the Machinery Exhibits at the Cardiff Bxhibition,” by 
Mr. E. Dawson; ‘‘ Laying Out of Pit Bottoms,” by Mr. 
W. Stewart; and the ‘‘ Transvaal Coalfield,” by Mr. 
Forster Brown, The annual dinner took place in the 
evening at the Angel Hotel, the president (Mr. H. W. 
Martin) in the chair. Professor Filiot proposed ‘‘ The 
Institute.” The professor referred to the fact that the 
civic authorities of South Wales, having surmounted the 
difficulties of electric lighting, were now at a loss how to 
proceed in the matter of mechanical traction. He thought 
the Institute might do something to assist these poor 
people. So far as street traction was concerned, the horse 
bis — Mr. J. McMurtie responded. Other toasts 
ollowed. - 








FrencH Steet Raits.—The production of steel rails in 
France last year amounted to 170,675 tons. The cor- 
responding production in 1895 was 152,394 tons. 





AtuminiumM.—Some suggestion of the increased use of 
aluminium is found in the fact that the chairman of the 
British Aluminium Company, Limited, Mr. R. W. Wal- 
lace, Q.C., at the second annual meeting of the company, 
held in London on occa was able to propose a divi- 
dend for the first time. The company was formed in 
1894, and part of the paid-up capital which ranks for 
7 per cent. cumulative dividend, is now to receive its 
dividend for 1895. The profits—made in three or 
four months—amounted to 5744/. 8s. 10d., which with 
11237. 4s. 2d. carried forward, makes 6867/. 13s. 
for division. Mr. Wallace explained that all the works 
had been laid down near the sea to admit of cheap trans- 
port. The bauxite was found in the North of Ireland, and 
conveyed a few miles south on a light railway to the 
Larne works, to be converted there into alumina, in which 
they found barely 1 per cent. of silica. Thence by water 
it was conveyed to the Falls of Foyers works, and 
during the year they had opened works at Greenock 
for making electrolytic carbons, for they did not wish 
to use coal at Foyers. They found the demand greatly 
increasing, and although they could, they did not propose 
to, reduce the price until they had greater facilities for 
meeting the greater demand. In order to develop the 
production, they intended to organise water-power works 
in Wales, with a storage reservoir five miles long, and 

rt of the electric current was to be sold to the Acety- 
ene Illuminating Company. The company hoped to 
arrange with the American producers by taking a certain 
supply from them to obviate any dispute as to importa- 
tions. From the Larne works the French Company was 
to be supplied. 





THe HicHtanp Raiiway Frvp.—In supplement to 
our article in last week’s issue on the competitive railway 
schemes in the North, we may state that the scheme of 
the Great North of Scotland Railway gm A for run- 
ning powers over the Highland Railway from Forres into 
Inverness, has been rejected by the Select Committee 
presided over by Mr. Samuel Hoare, M.P. Another 
scheme which has engaged much attention during the 
past fortnight was that promoted by the Callendar and 
Oban Railway Company, which is worked by the Cale- 
donian Railway, for a branch line to Inveraray on 
Loch Fyne, with a pier at the latter agp The proposed 
line is 14 miles 3 furlongs in length, commencing at a 
junction with the Callander and Oban system at Dalmally. 
n recent years there have been a great many railway ex- 
tensions in the Western Highlands, but Inveraray ap- 
pears to have been neglected. Though it is the county 
town of Argyllshire, there is no railway access to it— 
indeed, no access to it at all except by sea. The 
nearest railway station is at Dalmally, which is 16 
miles off. In Loch Fyne there is a large fishing in- 
dustry, which stands greatly in need of railway facilities. 
Mr. Charles Forman, Glasgow, and Mr. Wolfe Barry, 
C.B., were associated as engineers of the line, which 
was to cost 140,368/., with 2200/. for the pier. The 
opposition to the line was by the superior, the Duke of 
Argyll, who, with his son the Marquis of Lorne, M.P., 
was examined, and gave evidence to the effect that it 
would spoil the amenities of his castle, as well as the 

licies through which it .. The scheme was there- 
i rejected. The North British Railway Company 
were also opponents, as they have in contemplation a light 
railway line round the north of Loch Fyne and on to 
Arrochar, on the West Highland Railway, which would 
bring Inveraray within 52 or 54 miles of Glasgow—less than 
by the Dalmally route, The Duke of Argyll approves of 





this latter rou t¢ 


MISCELLANEA. 


NICKEL steel as a material for boilers is being used for 
the new plant constructed for an American firm. Even 
the rivets are to be of this material. 


Professor Forbes reports that the cataracts of the Nile 
will provide.a very. suitable source of power, if an electric 
generating station is erected there. 


There 1s a growing feeling among the Liberal party in 
Canada in favour of the adoption of a tariff measure which 
shall retaliate against the United States the changes pro- 
ome in the Dingley tariff which are directed against 

anadian trade. 


From returns compiled on behalf of Ryland’s Iron 
Trade Circular it appears that the number of blast- 
furnaces built on March 31 last was 683, of which 379 were 
in blast. The former figure is two less than at the end of 
the previous quarter, whilst the number in blast shows an 
increase of seven. 


What is claimed to be the largest copper pan yet con- 
structed out of a —_ piece of metal was recently des- 

tched by Messrs. Williams, Foster, and Co. and Pascoe, 

renfell, and Sons from the Middle Bank Copper Works, 
Swansea. The pan in question is 12 ft. 4 in. in diameter, 
by 3 ft. 3 in. deep, and weighs over two tons. 


The traffic receipts for the week ending March 28 on 
33 of the principal lines of the United Kingdom amounted 
to 1,522,444/., which was earned on 18,9514 miles. For 
the corresponding week in 1896: the gna of the same 
lines amounted to 1,461,307/., with 18, miles open. 
There was thus an increase of 61,1372. in the receipts, and 
an increase of 884 in the mileage. 


A Committee of the House of Commons on Friday last 
passed the Bill promoted by the London County Council 
authorising them to construct a subway under the Thames, 
commencing in Greenwich, near Brewhouse-lane, and 
terminating at Millwall, near the western boundary of the 
Island Gardens, Poplar. The time granted for the con- 
struction of this work is seven years. 


The excellent eetpicading properties of pure graphite 
have long been known, and owing to its great cleanliness 
this material would doubtless have been adopted very 
largely in the past had it not been for the difficulty 
experienced in getting perfectly pure specimens. The 
commercial article has too frequent. 4 been contaminated 
with quartz and similar abrasives, e have lately had an 
of examining a sample of the ‘‘ Borcan” 
plumbago lubricant, supplied b essrs. C. C. Wright - 
and Co., of 11, Dowgate-hill, E.C., which is stated to 
consist of more than 99 per cent. of pure carbon, a state- 
ment the truth of which is confirmed by the entire absence 
of grit in the specimen examined, 


The trade returns for the past month are satisfactory, 
as substantial increases are recorded in the imports and 
both kinds of exports, but the expansion in the latter 
is chiefly due to the rush to ship goods to the United 
States in anticipation of the passing of the new Tariff 
Bill. The imports amount to 40,565,114/., an increase of 
2,288,364/., equal to 5.9 per cent., and the exports of 
British and Irish produce to 21,647,269/., an increase of 
1,197,646/., equal to 5.8 per cent. The exports of foreign 
and colonial merchandise are valued at 5,270,8531., 
the increase being 664,731/., equal to °14.4 per cent. 
More than half of the latter increase is due to the 
larger shipments of sheep’s wool, of which, while the 
exports to the Continent were much curtailed, those 
to the United States advanced from 3,463,000 lb. to 
24,619,000 lb. These figures illustrate very forcibly the 
desire of American importers to accumulate large stocks 
in anticipation of the} effects of the Dingley tariff. The 

urchases for the United States of British and Irish wool 

ave also been very extensive, for while the shipments of 
this kind of sheep’s wool were in March, 1896, only 
520,000 lb., in the past month the quantity was 5,049,000 Ib. 


The new Budget of the Swedish Government contains 
several items regarding arms and fortifications. With 
regard to the 6.5-millimetre rifle, which has now been 
adopted, the requirements are estimated at 200,000 rifles. 
These are, as far as ible, to be manufactured within 
the country, part at the Government small arms factory 
and part at private factories. The cost of the former is 
calculated at 56 kroner 90 ore (3/. 3s.), and of the latter at 
60 kroner 20 ore (3/. 7s.) apiece. The manufacturing capa- 
city of Sweden is at present about 25,000 rifles annually, 
of which the Government factory can manage 15,000, leaving 
10,000 for private factories. A grant is now asked for 
enough to order at once 10,000 rifles annually, for 10 years. 
The necessity of fortifying Gothenburg is being pointed 
out, the cost being estimated at a minimum of 3,880,000 
kroner (215,000/.), so as to make a bombardment 
impossible; part of this amount is being asked for 
in this year’s Budget. It is also pro to ade- 
quately fortify Boden in North Sweden, so as to be 
able to defend the North Trunk State Railwa , and 
the expenditure is estima at 8,700,000 kroner 
eo of which a small portion is applied for. 

maller votes are also recommended for some of the naval 
fortifications. The Government pro) the construc- 
tion of a new dock at the naval station at Karlshamn, 
capable of receiving the new Swedish ironclads., 


oe 








Deatu or Mr. Puiire JOHN MESSENT.—We regret to 
learn as we are going to press of the death, after a short 
illness, of Mr. John Philip nan Sean to the 
River Tyne Commissioners.. As such he was responsible 
for the extensive improvements carried out on the Tyne 
and at Shields Harbour, involving an expenditure of 
millions of money. We hope next week to speak of his 





career at greater length. 
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THE DUQUESNE FURNACE PLANT, PITTSBURG. 
(For Description, see Page 469.) 
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THE WORKS DEPARTMENT OF THE 
LONDON COUNTY COUNCIL. 

Tue Report has appeared of the Special Com- 
mittee appointed by the London County Council to 
inquire into the malpractices and falsification of ac- 
counts of which certain of the officials of the Works 
Department of the Council were guilty. No new 
facts of importance have come to light during the 
inquiry and the discussion following the presentation 
of the report, and though a strenuous endeavour has 
been made to whitewash the department, the facts 
are too fresh in the public mind for such an effort to 
be successful just yet. ‘*The total amount of the 
fabricated entries,” to quote from the statement of 
Mr. Waterhouse, one of the assessors, ‘‘amounts 
to 7229]. 11s. 10d. None of the cash outlay of the 
department, except the petty cash and the wages, 
the payment of which is entrusted to guaranteed 
pay clerks, is in the hands of officers of the Works 
Department, and these entries had no reference to 
any misappropriation of money, nor did they conceal 
any action whereby any employé of the department 
was pecuniarily advantaged. They resulted simply in 
a false statement as to the cost of various works, 


*|the apparent cost of some being decreased by 
so | amounts which were included in the cost of others.” 
1! That is a fair statement in brief of the position of 


affairs, and it remains for individual ratepayers to 


82 | attach their own estimate to the seriousness of the 
485 | offences committed. Some members of the London 
486] County Council appear to think it a very small 


matter that entries should be ‘‘ fabricated ;” indeed, 

they almost seem to look on the fabricators as quite 
virtuous persons, because they did not fabricate for 
the purpose of putting money in their own pockets. 

It would be well if these people would remember 
87 | that wrong is not always committed for the sake of 
pecuniary gain. Aman may be as much to blame 
in order to gain a political end, 


his welfare, as if he had a more direct object in 
view. What may have been the motives which led 
to a falsification of accounts to the* extent of 
seven thousand odd pounds we will not pre- 


97 | tend to say, and indeed it is not of great conse- 


quence. The —- of the: matter rests 
‘in’ the fact’ that those who were guilty. of these 
practices must have taken such ‘steps .in order 





to please some one. There is no getting away 
from this conclusion, as they did not directly 
profit themselves. The discovery of a common 
case of fraudulent conspiracy would have been far 
less disquieting. 

The main report of the Committee—for there is 
a minority report also—states that there is nothing 
to add to the remarks on misapplication of items in 
Mr. Waterhouse’s report. Soiabtloan, from the 
point of view of a whitewashing committee, the 
members are wise in this. Least said, soonest for- 
gotten, is a useful maxim in cases of this kind, 
especially with the public, which has a very short 
memory. ‘Before the matter passes into oblivion, 
however, it is well to put on record once more that 
the London County Council has carried out works 
at grossly. extravagant cost, that it has used its 
power of employment for political ends, and that 
its servants have been guilty of falsification of 
accounts to the extent of over 70001. for the sake 
of deceiving not only the public, but those members 
of the Council who might be opposed to the waste 
of revenue which followed the questionable man- 
ceuvres of the Works Department. 

The main report of the special committee does 
not deny—in fact, it states in so many words—that 
‘there has been an excess of cost.” That is a 
statement hardly to be avoided in face of what has 
been made public ; ‘nevertheless, it should be 
accounted to the committee for righteousness were 
it not dashed by the ‘statement, immediately fol- 
ing, which suggests that the excess ‘‘ would have 
been far greater had the Council been left to deal 
only with those contractors who would accept their 
terms and conditions of contract.” The admission 
is significant, for if the Council imposes limiting 
conditions which narrow the field of selection, it is 
to blame if it cannot get its work done by the best 
firms. The sentence quoted implies that the 
contractors who would accept the terms laid 
down are either not able or not willing to 
do work so advantageously as others of more 
independence. . Perhaps an incident from real 
life will best illustrate this condition of affairs. A 
county council laid down 1ules in regard to employ- 
ment of labour, and otherwise, on the part of con- 
tractors who were invited by advertisement to tender 
for certain goods. A contractor, who was aware 
that his factory was the only one that fulfilléd the 
conditions, tendered, asking a price that was un- 
doubtedly excessive ; in fact, the contractor made 
no effort to conceal the fact, and indeed took great 
credit to himself, as a philanthropist, on account of 
the high wages he paid. The order had, of course, 
to go to this contractor at his own price ; but the 
instructive part of the incident was that some 
members of the council expressed themselves as 
quite satisfied that the excessive price should have 
been paid, because the money would come out of 
the pockets of the well-to-do ratepayers, and go 
into those of the working classes. It is difficult 
for educated persons to understand a mind in 
which exists such a topsy-turvydom of the simple 
elements of political economy. That the work- 
ing classes, as a body, must suffer equally with 
wealthier persons by public waste or extravagance 
is a thing so palpable that it seems hardly to need 
urging upon the dullest intellect ; and that the 
poorer the person the heavier is the burden is also 
self-evident. Nevertheless of such stuff are too 
many county councillors made, and suck are the 
fallacies by which they beguile the more ignorant 
of the electorate, unhappily the majority. 

The main report goes on to say that ‘ the com- 
mittee concur in the opinion of witnesses that there 
should be no universal exclusion of the contractor,” 
and in regard to the provision in contracts that the 
wages in practice obtained by various trade unions 
in London shall be paid, it is hoped that contractors 
will be satisfied if there is bracketed with ‘‘ trade 
unions” the mention of ‘‘ employers’ unions where 
such exist.” It is evident that.the principle of the 
old-trade guilds finds favour with some advanced 
legislators. Free trade is no longer the symbol 
of Liberalism, and protection in its worst form is to 
be the watchword of a party. . We are to go back to 
the middle ages again, with all the hampering restric- 
tions on production which tended to misery. and 
starvation of the poorer classes ; only now the 
evils would be a hundred times emphasised by our 
over-teeming population. : 

' **No witness that has appeared before us,” con- 
tinues the report, ‘‘ has advocated the vrtsr anal * 
the Works Department.”. No doubt a Works De 
ment is all but a necessity to the Council, for t ve 
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are some things that can hardly be done by con- 
tract. But extreme as the step might seem, it 
would be better that there should be no Works 
Department at all if it is to be administered on the 
old lines. It is not to the falsification of accounts 
that we now refer—that is a thing not likely to 
occur again for some time—but to the political use 
to which the Works Department has been put. 
The London County Council aimed at being a model 
employer. It is a noble ambition, but nothing 
could have been more opposed to carrying it out 
than the way in which the Council proceeded. In 
place of ‘‘ model employer” it might have better 
been styled an institution for the demoralisation of 
the working classes. Its procedure was a direct 
incentive to sloth, and also calculated to destroy all 
subjection to discipline, without which no great 
industrial work can be carried on. However, that 
has become, for the present at any rate, somewhat 
a thing of the past, and it is to be hoped the old 
evil spirit may not arise again. It cannot be too 
often insisted that the working classes have more 
to lose by injury to the trade of the country than 
their employers, and such injury may arise either 
from their determination to do too little work, or by 
asking too high a remuneration for what they do. 

The main report concludes with ten recom- 
mendations of the committee. The chief of 
these is that which advises on the substitution of a 
Works Board for a Works Committee, and the 
manner in which it is to be composed ; a member 
being nominated from each of the following com- 
mittees of the Council : Finance, Asylums, Bridges, 
Fire Brigade, Highways, Improvements, Main 
Drainage, Parks, and Housing of the Working 
Classes. It is proposed that the Board shall be 
elected forthwith, and it shall be an organisation 
for the direct employment of labour and the direct 
execution of public works. 

It is a thousand pities the Works Department of 
the London County Council has failed so completely, 
and it is to be hoped that the new Board will prove 
more worthy of the trust. The two great blessings 
which civilisation confers are personal safety and 
lessening of labour. With regard to the former 
condition we have made a step backward during 
recent years. It was once the pride of England 
that no just man need be afraid ; but that we can 
no longer boast. At the present time there are 
thousands of working men who would gladly sell 
their labour upon conditions which others are willing 
to offer, but who are prevented from doing so by 
fear of personal violence. In regard to labour- 
saving, engineers are doing what they can, under 
sadly difticult conditions, for the benefit of the com- 
munity; and more especially that part of the 
community known specifically as ‘‘the working 
classes.” But it is not only from a mechanical 
standpoint that labour may be lessened. A vast 
deal of work is done by the middleman, and pos- 
sibly a good deal of this might be saved under a 
more perfect state of society. That would set the 
middleman freeto follow adirectly productive occupa- 
tion, withthe consequent result of cheaper goods, and, 
therefore, a lessened need for labour on a given con- 
sumption of neeessities or luxuries. The Works 
Department of the London County Council has 
given us a discouraging lesson. It has shown that 
the machinery of popular election has not secured a 
local parliament worthy of being intrusted with the 
carrying out of important constructive work. It 
would seem we must wait some time yet before we 
can do away with the middleman or contractor ; 
possibly until love of ease, vanity, and self-seeking 
become as rare as they are now common charac- 
teristics of human nature. 

The minority report to which reference has been 
made is signed by Messrs. R. M. Beachcroft, J. S. 
Fletcher, Dr. G. B. Longstaff, and Sir Godfrey 
Lushington. It is recommended that there shall 
be a revision of the standirg orders which prescribe 
the form of contract, ‘‘ so as to get rid of anything 
which could be interpreted by contractors as indi- 
cating a spirit of unjustifiable distrust or as placing 
them in a humiliating position.” It is difficult to 
imagine that such a recommendation should be 
necessary, and that any public body in the present 
day should require a lesson in the forms of common 
politeness. The minority are strongly in favour of 
the Council reserving to itself freedom either to 
direct the tendering to be open or to confine it to 
selected firms, as may be expedient. They ‘trust 


that by the exercise of this discretion the Council 
may give a full trial to the system of limited tender- 
ing, and, if it is found to answer, may adopt it as 





the general, though not necessarily the invariable, 
proceeding in putting works out to contract.” A 
very difficult question is here opened up. No 
doubt, limitation in firms requested to tender is a 
desirable thing, but unless the narrowing of 
selection be in the hands of an _ impartial 
and capable executive, it is apt to be attended by 
abuses. Even with an old-established and tho- 
roughly capable department like the Admiralty, 
one of the most difficult and delicate duties the 
professional officials have to carry out is the re- 
commendation of who shall or who shall not be put 
on the list of tenderers. Inside the Admiralty, 
fortunately for the country, there is no political 
bias in matters of this nature, although the Board 
is formed almost wholly on political lines. If the 
Admiralty have erred, it has been in making their 
list too comprehensive at times. However, there 
is a vast gap between the Admiralty and the 
London County Council, and discretion that could 
be safely intrusted to the former would be most 
dangerous in the hands of the latter. Had the 
Council power to appoint privileged firms it would 
undoubtedly use such power for political ends, 
unless the character of the body is wholly changed 
at the next election. On the other hand, unlimited 
competition is nearly sure to lead to the purchase 
of inferior goods at cheap first cost, a course which 
is by far the most expensive in the end. Even at 
the Admiralty, with its elaborate system of inspec- 
tion, an undue widening of the field of selection has 
been found to lead to this result, and the London 
County Council have not a very limited profes- 
sional staff to depend upon. The question is, how- 
ever, likely to come forward when the discussion 
on the report comes on in the Council, and it may 
be left for the present. 

The following passage in the minority report 
so well sums up the situation that we quote it in 
full : 

The question of cost is not whether the Works Depart- 
ment might have executed the works more economically 
than they have done, but whether it is cheaper to the 
Council to employ the Works Department than to have 
recourse to contractors. The theory of the Council 
executing its own work is that the Works Department, if 
it can work as cheaply as a contractor, will save to the 
Council the whole of the contractors’ profit, whatever that 
may be; and even if it cannot, still so long as the excess 
of cost is within the margin of that profit, the work is less 
expensive to the Council than it would be if done by a.con- 
tractor. The only complete test of the cost of the two 
systems would have been if the Works Department had 
tendered in competition with contractors. That, how- 
ever, has not been done, and we feel sure, for the reasons 
stated by Mr. Gruning, that if the experiment were 
attempted it would prove abortive. In the absence of 
competition we have to fall back upon comparative 
statistics of the financial results of the two systems, as 
shown in what may be considered similar works. 


In concluding their report the minority also put 
forward ten recommendations, amongst them that 
the Works Department be placed under the chief 
engineer, that no architectural works should be 
undertaken, and that all materials be purchased by 
the chief engineer. They also recommend that the 
Works Committee should be abolished, and that 
the central works, so far as they are not required, 
should be disposed of. 

It now remains to be seen what steps the Council 
will take in view of these two reports. It is arranged 
that the question will be brought forward for de- 
bate after Easter. 








DEEP TUNNEL RAILWAYS FOR 
LONDON. 

A CommirteE of the House of Commons has for 
the past fortnight been considering several schemes 
for the driving of deep tunnels for the solution of 
the transit difficulties of London, three new pro- 
jects and two old ones being brought forward. As 
some of them were more or less competitive, deci- 
sion as to the new schemes was deferred until the 
case for each of the 17 or 18 parties involved was 
stated, if not proved. Amongst the schemes re- 
vived was that for a line from Waterloo Station 
through Charing Cross and Piccadilly to Baker- 
street, and another from Charing Cross to Hamp- 
stead. The dearth of capital alone is the obstacle, 
and extension of time for carrying out the 
schemes is sought; but the improving success of 
the City and South London line, and the good 
prospects of the Waterloo and City, and the Cen- 
tral line from the Bank along Oxford-street to 
Shepherd’s Bush, may bring the capital for the other 
schemes. The City and South London line has 





been earning 27}d. per train-mile, and spending 
154d. per train-mile ; but it is hoped that even 
these results will be exceeded on the new lines, and 
give greater confidence. Sir Douglas Fox was quite 
justified in suggesting the hope that in future Bills 
the vibration penalty clause should not be inserted, 
as vibration is of rare occurence and due to excep- 
tional circumstances, and, moreover, is covered by 
common statutes. The suggestion of it in a Bill is 
needless, and only frightens shareholders. At the 
Liverpool tunnel no such vibration is experienced, 
and in the new schemes the depth is from 55 ft. to 
75 ft. below the surface. The new projects brought 
before Parliament this year included a line from the 
City to the West-end vid the Strand, Piccadilly, 
Kensington, and Hammersmith; a short line from 
Piceadilly-circus to Brompton-road along part of the 
same route ; while the District Railway propose to 
relieve their existing line from Karl’s Court to the 
Mansion House of the congestion of traffic by 
making a deep double-tunnel line under their exist- 
ing railway, by which passengers from Ealing, Kew, 
and Richmond, and the west generally, may travel 
express to Charing Cross or the City, and thus save 
13 minutes in their short run to the City. The 
Committee gave their decision on Thursday, and 
passed the Brompton and Piccadilly scheme, re- 
jecting the City and West End project. 

The general need for improved means of transit 
from the west has long been recognised. The 
Committee appointed by both Houses of Parliament 
in 1892 recommended new arteries, and the Central 
line now being constructed along Uxbridge-road 
and Oxford-street to the City is a realisation of 
one of their proposals; while the project for 
the ‘new lines approximates closely to their ideas. 
It would be easy to accumulate such facts as 
that 12,000 vehicles pass through Piccadilly 
in 12 hours; but it is too late in the day 
to establish the need. Our streets are over- 
crowded, and progress too slow for an impatient 
age. The District and Metropolitan Railway is as 
crowded at the busiest hours of the day as it can 
be, so that some scheme had to be authorised. 
The proposal of the District Railway to have an 
express service from Karl’s Court to Charing Cross, 
and thence to the Mansion House, is welcomed, 
but it does not fully meet the case, so that one, 
if not both the other lines, to which we have 
already referred, was very necessary, although partly 
competitive. One point which cannot be too closely 
urged is that there should be direct means of pass- 
ing between such urban lines at every point of con- 
tact, and the City and West End line proposed 
to have stairs or hoists, or some such connection, 
with the Charing Cross and Hampstead and the 
Waterloo and Baker-street subways. 

The Brompton and Piccadilly Circus scheme was 
described to the Committee as a ‘‘ short and un- 
ambitious one.” Its fault really is that it is too 
short, for the City and West End line proposed to 
traverse the same districts, partly through the same 
thoroughfares. Thus this latter not only proposed 
to serve the City, whither West End men want to 
go daily; but would have afforded the same conveni- 
ence for the theatres at night and to the ladies 
wishing to visit the Bond-street and Regent-street 
worlds of fashion in the afternoon, as does the 
Brompton and Piccadilly-cireus scheme. The wes- 
tern termini are different. In the one case the line 
starts from the Brompton-road, while the other, be- 
ginning much further west at Hammersmith, would 
have tapped the same sources of traffic at the Albert 
Halland Knightsbridge. Both proposed stations at 
Knightsbridge, Hyde Park Corner, and Piccadilly. 
The Brompton line, which terminates at the Circus, 
proposes also to have stations at Down-street and 
Arlington-street. They are, therefore, competitive 
lines, so that both could scarcely be authorised. 
Sir James Weeks Szlumper is the engineer of the 
short line, and Professor A. B. W. Kennedy the 
electrical engineering adviser. Its length, as pro- 
posed, is 3476 yards; the construction is to re- 
semble that of the Central London. But a point 
which created interestand opposition was the placing 
of the central station at Chelsea Creek, quite 14 miles 
from the line. This, it was suggested, was because 
they could not get a site nearer ; but some virtue 
was annexed in the plea that by water the coal 
transport would be 2s. 6d. less, equal to a saving 
in steam power of 15 to 20 per cent. But the 
longer transmission of power suggested opposition 
from vestries, &c., because of the opening up of 
the streets, and also owing to the high voltage pro- 
posed. It is proposed to make it 1200 volts at 
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the station, and to reduce it at the terminus, so 
that the voltage would be 500 or 600 for each 
tunnel, where the three-wire system is to be 
adopted. The cables are to be concentric, and 
when the idea of danger from a labourer striking 
them with a pick was urged, Professor Kennedy 
remarked that this would be overcome by using 
armoured cables. Moreover, in accordance with 
the precedent-argument, which so largely obtains 
in the Parliamentary Committee-room, it was 
stated that 2500 volts were passed through Victoria- 
street and 5000 volts at Charing Cross, and that 
2000 volts were very common in London lighting 
schemes. The cost of the scheme is put at 750,0001. ; 
the line—two cylinders 11 ft. 3in. in diameter driven 
by pneumatic pressure—was given at 529,480/., and 
the electric equipment at 113,0001. 

As we have said, the City and West End line had 
the advantage of going further west, and extending 
eastwards into the heart of the City. It is true the 
Brompton line is to have a connection at its 
western end with the District Railway at South 
Kensington; but changes thus involved on a 
purely urban line should be minimised. Again, 
the longer line offered greater capacity. Their loco- 
motives were to be of 500 horse-power, with four 
carriages, having capacity for 400 passengers, in- 
stead of three carriages with a cab, giving accom- 
modation only to 150 persons. The service, too, 
was to be 24 minutes instead of three minutes, the 
speed in the City and West End tunnels being 
14 miles including stoppages, so that from 
Hammersmith to Cannon-street in the City, the 
journey would have been made in 26 minutes, 
against 32 minutes by the District, and 70 minutes 
by the omnibuses. The list of stations indicates 
the route proposed: Hammersmith Broadway, 
Addison - road, Earl’s Court - road, Kensington 
Church, the Albert Hall, Knightsbridge, Hyde 
Park-corner, St. James’s, Piccadilly-circus, T'ra- 
falgar-square, Wellington-street, the Law Courts, 
Ludgate-circus, and Cannon-street. All the stations, 
as Sir Benjamin Baker, the engineer, pointed out, 
were to have a direct frontage to important and busy 
thoroughfares. The distance between them is about 
half a mile, the nearest are 524 yards apart, and 
the furthest apaft—at St. James’s—only about 
1000 yards. The generating station was to have 
been at the riverside at Hammersmith, not far re- 
moved from the western terminus, the land costing 
68,000/., while on the line itself, wayleave, &c., 
would cost 889,000/. The total ‘cost was to be 3$ 
millions. Ofcourse, in accordance with the sugges- 
tion of the 1892 Committee of the House of Parlia- 
ment on the subject, it is not necessary to compen- 
sate where the line doesnotgo under the houses, way- 
leave being given under the streets. It was pointed 
out that the estimates were greaterthan inthe Central 
line, of which Sir Benjamin Baker is also an engi- 
neer; but that was due to the cost of property 
being greater. Objection was taken to the margin 
for contingencies—70,000I., and Sir Benjamin stated 
that this was due to the unreliability of the work- 
men ; where a gang uged to drive 60 ft. of tunnel in 
a week, they had been told they must not now do 
more than 40 ft.—another instance of that mis- 
taken view of the trade union agitator that the 
greater the amount of work done the larger the 
number of idle men ; whereas the opposite is really 
the case. But that is quite another question. 

This City and West End line was almost parallel 
with the District line. That probably weighed 
with the Committee in coming to a decision. In 
the West End they are about half a mile apart ; 
but at Piccadilly the new line trends towards that 
of the District line, and along the Strand to the 
City the new line would only have been from 200 
to 300 yards distant from the existing railway, so 
that it was not at all surprising that the Metro- 
politan Company opposed the new project. The 
District Railway proposes the lower level express 
line, but it is difficult to fix its value as a 
means of relieving the crowding of the trains at 
the busy times of the day. The evidence adduced 
was to the effect that the District Railway was in 
communication at Earl’s Court with lines from West 
Brompton, Putney Bridge, Ealing, Richmond, 
Hounslow, and Wimbledon, and the Ealing and 
South Harrow line was about to be commenced, 
and a Bill for the extension of that line to High 
Wycombe is now before Parliament. All this 
traffic from beyond Earl’s Court for the City con- 
verges at Earl’s Court, and will be taken by the 
proposed District deep-level line direct to the City. 
A proposal, too, is now being promoted in Parlia- 








ment to connect the District system with the Lon- 
don, Tilbury, and Southend Railway. Those ex- 
tensions, including the new deep-tunnel traffic, the 
manager of the line stated, would be worked by 
electricity ; and electricity would probably be sub- 
stituted on the existing District line for steam 
power when it had been proved that electricity 
was capable of drawing the heavy loads which Dis- 
trict trains sometimes had to carry. 

Believing that the deep-tunnel express line would 
meet the case for more accommodation, especially 
as one-third of the 45 millions of passengers on the 
District came from extensions, the company natu- 
rally opposed the addition to competition, which, 
it was stated, had been especially keen since the 
omnibuses introduced 1d. fares, for the public pre- 
ferred the’bus for short journeys. Thus it was 
that the tramways now carried 268 millions of 
passengers in the past year at 14d., and the ’buses 
of the London General Omnibus and Road Car 
Companies over 212 millions at 1.43d. The new 
City and West End line, it was contended by the 
manager of the District Railway, would require 
to carry 76.8 million passengers at 1d., while on 
the corresponding length of the District Railway 
the passengers numbered only 17.6 millions. 
In other words, they would have to earn 47,0001. 
a mile, whereas on the mile of line between Vic- 
toria and Westminster, the District carried last 
year only 196,000 passengers, at a profit of 9671. 
This, however, may be an exceptional case, but, 
as we have already indicated, the Committee re- 
fused power for the construction of the new City 
and West End. The District Company’s City and 
Earl’s Court scheme is only opposed by the 
London County Council, who desired an extension 
until 8 o’clock for workmen’s trains ; and although 
the Committee have adjourned until after Easter, 
it is only a matter of adjusting the clauses. 

Sir Benjamin Baker, who is also engineer of the 
District Company’s express line, stated that it was 
4 miles 6 furlongs and 10 chains long, and there 
would be only one intermediate station. If the 
station were at Charing Cross it would be at a depth 
from the road to the rails of some 81 ft.; if at 
Victoria, 69 ft. At the Mansion House the depth 
would be 93 ft. 6in., and at South Kensington 
62 ft. There would be lifts from the low-level 
platforms to the present level of the existing plat- 
forms. An important point mentioned was that 
there would be no need for the passengers changing ; 
an electric locomotive would take the place of the 
steam locomotive at Earl’s Court, and the train at 
once proceed over the express line. Of course the 
line will be constructed under air pressure and be 
lined with cast-iron segments. 


ALLOYS. 

In his fourth and concluding Cantor Lecture on 
the above subject, delivered before the Society of 
Arts on Meni last, Professor Roberts-Austen, 
C.B., F.R.S., took up the discussion of curves of 
initial freezing points. Observations determining 
the initial freezing point of alloys, and showing how 
it varied with differences in composition, had been 
made many years ago, though as the methods of pyro- 
metry then in use were less efticient than those now 
available, the older figures were not as reliable as 
the more recent ones. An examination of the 
curves obtained by plotting down the initial freez- 
ing points for different series of alloys showed that 
the ordinary ideas cn solutions required modifica- 
tion. Thus it was usual to consider the solvent 
and the substance dissolved as different from each 
other, whilst as a matter of fact the interaction 
taking place between the two was a mutual one. 
It appeared further that alloys might be divided 
up into three classes: 1. A class in which the 
metals dissolving each other did not form either 
definite compounds or isomorphous mixtures. Of 
these the simplest example was perhaps the lead- 
tin series of a 2. A class in which the alloyed 
metals might form compounds, and in this case the 
curves of initial freezing points were of quite a dif- 
ferent shape to those corresponding to the first-class. 
Thus the latter consisted of two branches joining 
in one minimum freezing point, corresponding to 
that of the eutectic alloy from which the con- 
stituent metals crystallised out. Every initial 
freezing point in this series of alloys cor- 
responded to a lower temperature than the 
freezing point of the most infusible constituent. 
When definite compounds, however, were .formed, 
as in the second class of alloys, cases oecurred in 











which the melting point of the alloy was higher 
than that of either of its constituents. Thus on 
adding aluminium to gold the freezing point at 
first fell as the proportion of aluminium was in- 
creased ; still further additions, however, caused a 
rise in the freezing point, until with proportions 
corresponding to the composition Au Al, the freez- 
ing point was 30 deg. higher than that of pure gold. 
Other series of alloys showed similar if less well- 
marked peculiarities, the formation of a definite 
compound being always denoted by a hump in 
the curve of initial freezing points for the series 
examined. Finally, in the third class of alloys 
were grouped those in which the metals formed 
isomorphous mixtures, and fell out of solution side 
by side. In this case the curve of initial freezing 
points for different percentage compositions was a 
straight line connecting the freezing point of the 
less fusible with that of the more fusible consti- 
tuent. Of this class the silver-zine series was 
a good example. 

Coming to another matter, it was quite possible 
to form alloys in the wet way. Thus if copper 
was precipitated from a solution of sulphate of 
copper by a strip of zinc, the precipitated metal 
always contained zinc, and similarly in other cases. 
The chemical equations usually given as represent- 
ing the action then occurring were, therefore, not 
strictly accurate, and an excess of the precipitating 
metal over and above that coliehined from these 
equations was always necessary. 

Some interesting experiments had recently been 
made by Messrs. Haycock and Neville. In the 
first place they had shown that the structure of the 
sodium-gold alloys could be revealed by means of 
the X rays. The sodium was transparent to such 
radiation, whilst the gold was opaque. Next they 
had prepared a remarkable alloy of silver and zinc, 
which, white under ordinary conditions, became 
copper-coloured if heated to 250 deg. Cent. and 
quenched in water. This alloy consisted of 49 per 
cent. of silver and 51 per cent. of zinc, and although 
not absolutely new, Messrs. Haycock and Neville 
were the first to show that the colour was not due 
to tarnish, but must result from an allotropic 
modification in the substance. In conclusion, the 
lecturer referred to one other property of metals 
which was affected by alloying them, viz., their 
surface tension. If a thin wire of aluminium 
were heated above its melting point by means 
of an electric current, it would still cohere owin 
to its surface tension, and then formed a liqui 
wire, which, as it carried a current, could be twisted 
about by bringing a magnet near it. A small addi- 
tion of another metal greatly reduced the surface 
tension, just as was the case with ordinary solvents 
and solutions in which the surface tension of the 
solvent was decreased by the addition of a salt. 








THE WEATHER OF MARCH, 1897. 

Marcu, in the British Islands, has commonly 
cold, dry, fresh easterly winds, which raise dust 
from the roads and seed beds, proverbially valued at 
a king’s ransom per peck; but March, 1897, had 
little dust and very few days of easterly wind. The 
weather was altogether surprising. The month 
throughout was excessively stormy, very wet, and 
very mild, flatly denying statistical results, which 
tend to show that equinoctial gales do not occur in 
these latitudes. The anemograph at Greenwich 
has recorded the following remarkable figures in 
pounds pressure on the square foot: 2nd 17, 3rd 
25, 4th 20, 11th 10.5, 17th 12, 18th 25, 19th 
13.5, 24th 16.5, 26th 14.6, 27th 22.5, 28th 15, 
29th 12. Probably no other month could show 
such a catalogue of stupendous wind-forces. The 
19th to 27th, inclusive, had a mean temperature 
about 10 deg. above normal. Nevertheless, every 
day had some sunshine except the 14th; the 24th 
had 10.2 hours. For these islands generally the 
mean pressure and temperature of the atmo- 
sphere, at extreme positions to which the Isle of 
Man is central, were as follows : 

















Mean 

Mean Difference erence 
Positions. from Normal.| T°™P@- | from Normal. 

in. in, deg. d 
North 29.43 below 0.30 41 above 2 
South 29.78 s OY a7 oe 
West 29.50 in oe 45 | wit 
East 29.58 » «2 44 » 8 
Central 29.50 o - 0.85 45 | ae 





‘The distribution of rain in frequency and quantity 
may be roughly inferred from the following results : 
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: Difference 
P ; 7a | . 
Places. , Rainy Days. Amount. | ¢-om Normal. 
= | 
in. } in, 

Sumburgh 27 3.54 | 0.79 more 
Scilly .. 24 3.64 1.36 
Valentia 28 7.21 BSE 6s 
Yarmouth 16 2.12 039 4, 


| 
Aberdeen had 75 hours of sunshine, deficient 49 ; 
Parsonstown 102, nearly normal; London 87, in 
excess 15. 


The daily general directions of the winds for the | 


whole area give a resultant from 8.W. by W., or 
S.W. taking their estimated force into the compu- 
tation, while the’mean distribution of atmospherical 
pressure indicates W. by S. The least barometrical 
pressure, 28.6 in., occurred on the 3rd; greatest, 
30.2 in., on the 20th, abnormally low throughout, and 
rolled off the cyclonic disturbances to north-east- 
ward for the most part. The highest temperature, 
64 deg., was reported at Cambridge on the 23rd ; 
the lowest, 19 deg., at Braemar on the 4th. The 
mean temperature at 8 a.M., Greenwich time, for 
the entire area, at sea-level, was, on the 2nd, 
38 deg., only two or three degrees above this till 
the 17th, 45 deg., a slow rise to 22nd, 48.5 deg., 
nearly stationary to 27th, 47.5 deg., quick 
fall to 30th, 38.5 deg. The 17th to 27th was 
« very mild period. Thunderstorms occurred in 
south-west England on the 3rd, in Ireland on the 
4th, in Wales on the 17th. Aurora was seen in 
north Scotland on the Ist and 3rd. On the morn- 
ing of the 3rd 1.06 in. of rain was measured at 
Holyhead, 1.15 in. at Roche’s Point, 1.00 in. at 
Selinullet. More large supplies were unnecessary, 
since rain came almost daily. The west of Ireland 
had nearly the normal supply, the south of Eng- 


land an excessive quantity, the north of Scotland a | 


large supply, while the east of England had little | 


more than normal. The succession of storm | 
systems must have caused much irregularity in the | 
distribution of rain. The weather notations indi- | 
cate clear days to have varied between three in the 
west and seven in the east ; overcast days between 
20 in the west and 15 in the east and south dis- 
tricts; fog was reported in the south-west of 
England on seven days, fog or mist on two days in 
other parts ; snow on two days in north Scotland, 
besides occasional sleet in many places. Several 
nights were starlit, but ground frosts were few, and 
of little effect on vegetation. Bright sunshine on 
the 14th was followed by sharp frost, then rapid 
alternation of rain, with showers of hail or snow. 
The wet weather and sodden soil prevented the 
sowing of seed and other work on arable land, but 
the general warmth favoured the growth of the 
crops sown in autumn. According to weather lore, 
‘* A wet March makes a sad autumn ;” and ‘‘ Fog 
in March denotes frost in May.” The easterly winds 
are probably yet to come. The 19th, 24th, 29th, and 
30th were very fine, with much brilliant sunshine. 
During the night of the 2nd a terrible storm 
came from the Atlantic. At 8 a.m., 3rd, its 
centre, 28.6 in. by barometer, was near Spurn 
Head, and went over to Denmark. It was most 
severe on the southward side of its path, lulls and 
gusts being curiously frequent. Rain, hail, and 
snow caused floods over extensive areas of the 
midland and southern counties of England, while 
the wind wrought ruin to buildings, trees, and 
fences, besides numerous wrecks at sea. At 8 A.M., 
4th, a cyclonic centre, 28.8 in., was located in 
latitude 55 deg. N., longitude 10 deg. W. ; this 
next morning reached Wick, 28.9. From the 12th 
to the 19th every day a storm system was present, 
and the same may be said for the 23rd to the 28th. 
Most of these cyclonic centres skirted the western 
and northern parts, going chiefly N.E. or E. That 
of the 12th at the Isle of Man, went to N.W. On 


| possible amount, was for the United-Kingdom 28 | invitations have been issued, and a very large pro- 
'(5 below the normal ; the successive weeks had 27, | portion of the distinguished gentlemen so invited 
| 28, 25, 23, and 37 per cent.), Channel Isles 33, east | have signified their intention of being present ; it 

England 33, south England 32, south-west England | is especially encouraging to be able to state that 
| 31, central England and south Ireland 30, north-| every one of the special invitations sent to the 





jwest England 28, north-east England 27, north 
| Ireland 26, west Scotland 25, east Scotland 21, 


north Scotland 20. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual spring meeting of the Institution of 
Naval Architects commenced on Wednesday last 
| and concludes this afternoon ; there being also two 
| sittings yesterday. The proceedings commenced at 








| Ministers of Marine of the principal maritime 
| Powers have been replied to in the affirmative ; we 
are most fortunate in having secured the counte- 
nance and support of the Prince of Wales ; we may 
congratulate ourselves, too, upon the fact that we 
may count upon the support of Her Majesty’s 
Government, and of the Lord Mayor of London, as 
also upon that of the great body of shipbuilding 
and shipowning firms throughout the country.” 
Lord Hopetoun next turned to the shipbuilding 
programme of the Admiralty for the coming year. 
He said that we are aware four new battleships and 





| 12 o’clock on Wednesday, the meeting being held 
as usual in the hall of the Society of Arts. The 
| President, the Earl of Hopetoun, occupied the 
chair. 

The usual formal proceedings having been gone 
through, Mr. George Holmes, the Secretary, read 
the Annual 





Report OF THE COUNCIL. : 

The record is one of satisfactory work and pro- 
gress ; the finances of the Institution continue to 
be in a flourishing condition, and the roll of mem- 
bership is increasing continuously. During the 
past year 134 new members and associates were 
elected, whilst the losses either by death or resigna- 
tion amounted to only 21, thus leaving the very 
substantial net gain of 113. The success in this 
| respect is undoubtedly due largely to the two excel- 
lent summer meetings held in France and Germany 
during the past two years, and the admirable 
manner in which they were organised ; this is shown 
by the large number of foreign names which were 
read out at the meeting as being added to the roll 
of membership. It is very gratifying to the pride 
of English people that foreigners should join this 
Institution in such large numbers, and it also adds 
greatly to the value of the Transactions, as it enables 
information to be drawn from so wide a source. 
Reference is next made in the report to the last 
year’s summer meeting, but any details as to this are 
unnecessary here, as the proceedings were fully re- 
ported by us at the time. During the present year 
there is a prospect that the two foreign meetings 
will receive a fitting counterpart in the London 
meeting that is to be held during the summer ; the 
report states that ‘‘ this being the sixtieth year of 
the reign of Her Majesty Queen Victoria, the 
Council have arranged that the Institution shal 
celebrate the event by holding an International 
Congress of naval architects and marine engineeers 
at the Imperial Institute, London, in the course of 
the coming summer. H.R.H the Prince of Wales 
has graciously consented to act as Honorary Pre- 
sident of the Congress, and has been pleased to 
intimate his intention of being present on the open- 
ing day. Invitations to take part in the Congress 
have been sent to the Ministers of Marine of all the 
co Maritime Powers of the world, to the 

rench Association Technique Maritime, to the 
American Society of Naval Architects and Marine 
Engineers. The holding of this great Congress on 
such a unique occasion will give the members a 
fitting opportunity for welcoming to our country 
the many kind friends from abroad who during 
the last two years have shown us such marked 
hospitality and done so much for the advancement 
of the Institution.” 

The Council have awarded the gold medal of the 
year to Herr A. Dietrich, Constructor-in-Chief of 
the German Navy, for his paper on the ‘‘ Develop- 
ment in the Design and Construction of German 
Men-of-War.” An extra gold medal has also 
been awarded to Herr F. Andreas Meyer, engineer- 








the 28th the storm having passed over Ireland and | 


England, at 6 P.M. was central in the North Sea, | 
while a pre-existing storm had its centre near the | 
Shetlands. By 8 a.m., 29th, these two wind 
systems coalesced and the core was over the Skager 
Rak, a condition which: entailed cold showery 
winds from N.W. over Great Britain. 

The death-rate for the 33 great towns of England 
corresponded to an annual rate of 18.5 per 1000 of 
their aggregate population, that of the metropolitan 
district to 18. These rates are fairly low, and the 
public may 


‘* Hail the sun’s returning force ; 
Even now he climbs the northern skies, 
And health and hope attend his course.” 
For the five weeks ending April 3, the duration 
ef bright-sunshine, estimated in percentages of its 





in-chief of the city of Hamburg, for his paper on 
‘*The Maritime Position and Principal Features of 
the Port of Hamburg.” They have also awarded 
a premium to Mr. J. Bruhm, for his paper, ‘‘ Some 
Geometry in Connection with the Stability of 
Ships.” 

THE PresIDENT’s ADDRESS. 

Lord Hopetoun next proceeded to read a brief 
address, in which he referred to the success of the 
Institution and to the summer meetings of the last | 
two years. He said that ‘‘ We have every reason to 
hope that the great International Congress which | 
it was intended to hold as a celebration of the) 





three third-class cruisers are to be laid down ; but 
it would seem, he said, that nothing is yet settled 
as to the type to which the battleships are to 
belong ; they will probably be either of the Canopus 
or Majestic class. At first sight, Lord Hopetoun 
continued, this would seem a very modest pro- 
gramme ; but we must not lose sight of the fact 
that a very large number of vessels are at present 
in course of construction. During the financial year 
1897-98 the following vessels will be either building 
or completing : 

14 New battleships. 

8 First-class cruisers. 

9 Second-class cruisers. 

2 Sloops. 

4 Twin-screw gunboats. 

52 Torpedo-boat destroyers. 

8 Light draught steamers for special service. 

1 Royal yacht. 

Thus the total number of vessels under construc- 
tion will be 108 ; their aggregate displacement will 
be 380,000 tons, and their aggregate horse-power 
will be 800,000 indicated. Reference was next 
made in the address to the trials of the Powerful 
and Terrible, the President congratulating Mr. 
Durston on the success he had achieved with these 
vessels. ‘‘ Curiously enough,” he said, ‘‘ although 
these water-tube boilers are proving such an entire 
success in our warships, they have not as yet found 
much favour in the mercantile marine. Possibly 
the very qualities which make them so suitable for 
men-of-war are less desirable in trading vessels ; it 
may be that the water-tube boiler which combines 
all the qualities essential in both classes of work 
remains to be invented; at any rate, only a few 
cargo vessels have as yet been fitted with water- 
tube boilers, and in one case they have been 
removed and ordinary boilers substituted.” 

Reference was next made to the quadruple- 
expansion engines in the Inchmona, designed by 
Mr. Mudd, and having boilers pressed to 255 1b. 
to the square inch, which Lord Hopetoun said he 
had been informed was the highest steam pressure 
yet used in marine engines (his lordship’s in- 
formant, apparently, had forgotten Perkins). The 
Pennsylvania, built at Belfast for German owners, 
has commenced running in the North Atlantic 
trade. In point of tonnage this vessel is the nearest 
approach yet made to the Great Eastern, she being 
13,726 tons, as against 18,915 tons of the earlier 
vessel. The Pennyslvania has a length of 560 ft., 
as compared with 678 ft. for the Great Eastern, and 
601 ft. for the Campania and Lucania. The new 
White Star liner Oceanic, just commenced, will be 
25 ft. longer than the Great Eastern was, but will 
not quite equal the latter vessel’s tonnage, being 
only 17,000 tons ; she will be able to steam 23,000 
nautical miles at 12 knots on her own coal, her sea 
speed being over 20 knots. At the end of last year 
four steamers of over 10,000 tons each were under 
construction in Germany for German owners, as 
compared with only two such vessels in the United 
Kingdom. The proportion of tonnage built in this 
country to the order of foreign owners is increasing, 
and amounted to 30 per cent. of the total output 
for 1896, including the colonies. Germany provided 
in that year the largest amount of work for British 
shipbuilders, so far as foreign orders were con- 
cerned, that country taking 30 vessels of 117,870 
tons, which was over 10 per cent. of the total 
output for abroad ; Russia followed with 23 vessels 
of 34,524 tons, or nearly 3 per cent.; next came 
Norway with 28,303 tons, 2.4 per cent.; Denmark 
and Japan each took about 24,600 tons at the close 


60th year of the Queen’s reign, would be an entire | of 1896. More work was in hand for Japan than 
success. Owing to the labours of our indefatigable | for any other foreign country, on December 31 last 








secretary, the preparations for this. great gathering | year there being 62,000 tons besides two first-class 
are in a very forward state; a large number of! battleshivs being built for that country. Vessels of 
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console tonnage are now also being built in| Mr. Laird said that the figures Mr. Durston had 


Japan, there being three steel steamers varying 


from 1492 to 5790 tons. ; 

The general impression, continued Lord Hope- 
toun, is that sailing vessels are doomed, and that 
in the course of a few years they will disappear 
altogether, at least so far as ocean voyages are con- 
cerned. This may or may not, the President said, 
come to pass as regards this country ; but in France 
the tendency is in the opposite direction. In 1893 
a law was sed in that country for the encourage- 
ment of shipbuilding and shipowning. Under this 
law a bounty of 2/. 12s. is payable per gross ton 
on all iron and steel vessels built in France, a 
bounty of 6l. per ton on the weight of all new 
machinery, boilers, &c., built in France, and an 
allowance of 11d. for French steamers and 1s. 43d. 
for French sailing vessels built in France per gross 
ton forevery 1000 miles run. The running bounties 
decrease 3$ per cent. per annum, and cease after 
10 years. But even with the help of the bounty, to 
build a large sailing vessel in France costs the 
owner nearly half as much again as to build her in 
this country, but the large payment in navigation 
bounties obtainable on native-built vessels induced 
the French owners to put up with a large initial 
outgo. The result of this law has been a develop- 
ment of the building of large steel sailing vessels ; 
the production of steamers has not been noticeably 
affected. In 1892 the sailing tonnage launched in 
France did not exceed 2000 or 3000 tons ; in 1896 
no less than 32,568 tons were launched, and at the 
end of the last-named year steel sailing vessels to 
the amount of 41,000 tons were under construction 
and preparing in France, as compared with 36,000 
tons for the whole of the United Kingdom. The 
address concluded with a reference to the papers 
which were about to be read at the meeting. 


WateER-TUBE BoILeRs. 


Three papers were read at the Wednesday morn- 
ing sitting. The first was a contribution by Mr. 
A. J. Durston, Engineer-in-Chief to the Royal 
Navy, and was on the ‘‘Recent Trials of the 
Cruisers Powerful and Terrible.” The second was 
on ‘‘ Water-Tube Boilers in Warships,” and was 
contributed by Rear-Admiral C. C. P. FitzGerald, 
R.N. Both these papers we print in full in 
our present issue, and we may, therefore, proceed 
at once to the discussion. 

Mr. J. I. Thornycroft was the first speaker. He 
said he had been working on the water-tube boilers 
since the year 1882, and he was therefore in a posi- 
tion to congratulate Mr. Durston and the Admiralty 
on the success that had been attained on trials in 
the two vessels that formed the subject of the 
Engineer-in-Chief’s paper. When troubles arose 
with the cylindrical boiler, Mr. Durston very 
naturally took the form of water-tube boiler which 
had been most tried up to then, but though the 
speaker recognised the wisdom of such a step, he 
did not necessarily agree with all that had been 
done by the Admiralty. It had just been said that 
the tubulous boiler remained yet to be invented 
which would fulfil the conditions required. Speak- 
ing of the points in favour of the water-tube boiler, 
Mr. Thornycroft pointed out that it suffers less from 
fouling of the heating surface than does the flame- 
tube boiler. In the latter any deposit would tend 
to accumulate in the interior of the tube, building 
up a bridge and obstructing the flow of gases. With 
the water-tube boiler the deposit was on the ex- 
terior of the tube, and changes of volume due to 
expansion and contraction would be liable to crack 
off the crust ; for this reason the water-tube boiler 
could be operated with bad coal. The point was 
forcibly brought out in some recent experiments. 
A locomotive boiler was tried against a water-tube 
boiler, and the tubes of the former were blocked 
by melting of ashes and other matter deposited in- 
side the tubes, whilst the water-tube boiler steamed 
freely. In Mr. Durston’s paper they had heard 
only one name, that of Belleville, but consider- 
ing that it was 11 years since he had put 
water-tube boilers of the Speedy type into a vessel, 
he considered that the name of his firm ought to 
have been mentioned, Mr. Thornycroft thought that 
too much stress was laid on the internal examina- 
tion of tubes, which he did not consider an essential 
point. Distilling apparatus was now so usual 
in all vessels, whether of the Royal Navy or mer- 
chant service, that the likelihood of deposit was 
very much lessened ; dirt was not now put into 
marine boilers, and the chief thing that had to be 
guarded against was external wasting. 


| 





presented were well arranged, so far as his, the 
speaker's, experience went. The Belleville boilers 
for long voyages of six weeks ran in such a manner 
in one of the ships of the Messageries Maritimes as 
to give the passengers great confidence. The Ad- 
miralty had not gone into the subject of Belleville 
boilers recklessly, but had sent a trained expert to 
see their working in actual practice at sea, and had 
acted on his report. Mr. Laird said that his firm 
had made water-tube boilers to the extent of 90,000 
horse-power during the last few years; so far they 
had given every satisfaction in working and in 
facility for repairs. 

Mr. Mark H. Robinson said that Mr. Durston’s 
paper was a most modest record of a great 
event. He had staked his reputation on what 
had been considered a great experiment, but 
which was not really an experiment at all, as Mr. 
Durston had well informed himself upon what 
the Belleville boiler was capable of doing before 
he committed himself to adopting it. The speaker 
did not think that the Belleville system was, 
however, the last word on the water-tube boiler. 
There was one point in Admiral FitzGerald’s 
paper on which he would like to remark. It had 
been stated that the Belleville boiler did not com- 
pare well with the return-tube boiler in regard to 
grate area and heating surface, because there was a 
more liberal allowance of these elements per in- 
dicated horse-power in the water-tube boiler than 
in the shell boiler. Mr. Robinson could not see 
what it mattered whether the areas were large or 
small, provided a given amount of water could be 
evaporated within a given weight and space ; the 
number of pounds would therefore quite decide 
the question. 

Mr. Moss was the next speaker. He commenced 
by saying that he had already criticised the action 
of the Admiralty in regard to the adoption of the 
Belleville boiler in the columns both of ENGINEER- 
ING and of the Times. EENGINEERING had, how- 
ever, stopped the insertion of his letters, and both 
journals had advised him to reserve such criticism 
as he might wish to make until a meeting of the 
Institution. He was not a memberof the Institution, 
buthe understood that visitors were allowed tospeak, 
and he hoped he would be given a hearing. He had 
made a voyage in the Messageries Company’s ship the 
Ville de Ciotat, which was fitted with Belleville 
boilers, and he had therefore seen them in sea- 
going trim. Lord Hopetoun had stated in his 
address that these boilers had not been adopted in 
the mercantile marine, excepting in France ; that 
was true. It had also been said that what would 
be useful in the Navy need not necessarily be 
suitable for the mercantile marine; that was also 
true. But Mr. Durston claimed that with the 
boilers of the Powerful and Terrible he had done 
more than could be accomplished with cylindrical 
boilers. It would be remembered that in 1893 
Mr. Durston read a paper in which he narrated some 
of the troubles that had arisen with cylindrical 
boilers in the Navy, which difficulties, he said, had 
arisen from the modern practice with cylindrical 
marine boilers. Mr. Moss maintained that the 
difficulties did not arise in consequence of marine 
practice in general, but from the special proportions 
adopted by the Admiralty in the boilers they used. 
One of the points the speaker dwelt upon was the 
great length of grate in Navy boilers. The bars 
were carried so far down the furnace tube that 
they extended almost into the combustion chamber, 
and they were really burning coal under the com- 
bustion chamber top. It was to be expected, 
therefore, that they would destroy the tube ends 
when the tubes were small and spaced closely 
together. This did not occur in the mercantile 
marine, in which, if forced draught were used, the 
grates were kept shorter than the furnace tube. 
Admiral FitzGerald said in his paper that the most 
trouble had been experienced with cylindrical 
boilers in the Navy during the last 10 or 12 years, 
and that was the time during which forced draught 
and long grates had been in use in the Navy. If 
such a shipas, for instance, the Royal Arthur, were 
lengthened so as to get two more boilers in, the 
power for continuous steaming at high speed 
would be easily maintained. In the Powerful 
and Terrible an enormous amount of space 
was given up to the boilers, and if even less 
space were given to cylindrical boilers the same 
effect could have been obtained. The only thing 
that could be said of the two big cruisers was that 
they would run at speed in all weathers, for they 





were not better fighting machines than the Edgar 
or the Blenheim. Mr. Durston had referred to the 
statement made by M. Risbec in ENGINEERING that 
there was little difference in economy between the 
Belleville and cylindrical boilers; that, however, it 
should be remembered, was a comparison between 
Belleville boilers and French cylindrical boilers, and 
not those of English make. On the voyage of the 
Ciotat they had started from New Caledonia, and 
up to Albany nothing remarkable had happened ; 
between Albany and Colombo a strong breeze 
set the ship rolling, and on a run of 9 days 
10 hours there had been seven failures of boilers. 
The last one was of a serious nature. He was in the 
stokehole at the time, and a tube burst along the 
bottom, the flame coming out into the boiler-room. 
That boiler had to be shut off at once and had to 
remain out of use until a new element was put in 
at Colombo. In another boiler a new element should 
have been put in after the ship left Albany, but it 
had to stand over for two days because the vessel 
was rolling. .Jn comparing the speeds of the ships 
of the. Messageries Maritimes with those of English 
vessels it must be remembered that there was a dif- 
ference in the practical size of the ships. The Aus- 
tralien and Polynesien, two of the French ships, were 
not loaded down with the same draught as the English 
ships. For instance, the draught of the Orizaba, one 
of the English vessels, was 26 ft. 3 in., whilst at 
Melbourne that of the Ciotat was 23 ft. 6 in.; the 
Belleville boilers had, therefore, far less to .drive 
than the cylindrical boilers. Another point he 
noticed was with regard to the sudden starting of 
engines in the Ciotat. In the harbour word was given 
to go ahead suddenly full speed ; the consequence 
was that the engines were filled with water which 
came over from the boilers. Another point was the 
large quantity of smoke that was noticed with the 
ships with the Belleville boiler. It was always easy 
to recognise that when one of them was coming in 
before the vessel herself was in sight, whereas the 
English ships got close in to the land before they 
were discovered. With the Belleville boiler it was 
necessary to be continually tightening up the nuts 
of the bottom connection of the elements, and all 
the bottom tubes became bent, and eventually would 
split along the bottom, or would draw apart next 
to the lock-nut unless the lock-nut itself was drawn 
away from the junction cap. 

Sir Edward Reed was the next speaker. He 
said he had listened to Mr. Moss’s speech, and 
had failed to find in it much bearing on the paper. 
He had gathered from his remarks that for those 
who liked short grates, the cylindrical boiler was 
all right, but he had not intimated that if long 
grates were required, what steps the engineer was 
to take to get an efticient boiler ; what was wanted 
in a warship was to get steam quickly. Mr. 
Durston’s paper was valuable, inasmuch as it was 
an authentic official and detailed record of what 
had been actually done. Mr. Moss had not called 
in question the authenticity of any of the details 
contained in the paper, and therefore his criticism 
fell to the ground; he had said what he could 
do if the ship were lengthened so as to con- 
tain two more boilers—most designers could do 
a good deal if they might lengthen the ship—but 
that class of criticism was outside of the proper 
scope of the discussion, as it did not refer to what 
was contained in Mr. Durston’s paper, which was 
a record of facts. Sir Edward next proceeded to 
discuss the criticisms that had been made as to the 
value of trial trip performances. He said that trial 
trips were standard tests; on them they had 
good coal, smooth water, trained stokers, and 
other elements necessary to obtaining the best 
performance ; that performance became a standard 
of excellence from which it was the duty of 
the naval officer to make deductions for adverse 
circumstances, such as a foul bottom, contrary 
winds, and other circumstances with which naval 
officers were fully conversant. Some critics seemed 
to think that they had reason to complain if our 
warships did not reach the same speed at sea 
which they made on trial ; that was absurd. Naval 
officers had the standard in their hands, and they 
would know what to do. It was no reproach to any 
one if a ship steamed 20 knots with good coal and 
less with bad coal, and the same ‘remark applied 
to other conditions of efticiency. Sir Edward re- 
membered very well that when in America one of 
the United States admirals, an admiral superinten- 
dent of the dockyard, had said, ‘‘ We over here do 
not believe in your British trial trips ; they are made 
in smooth, water and everything possible done. to 





484 


ENGINEERING. 





[APRIL 9, 1897. 








Those are artificial conditions not | 
met with at sea.” Sir Edward asked the admiral | 
what they did in America. ‘‘ Why, we go to sea for 
four days, and steam the ship as hard as she will 
go the whole time, and that gives us our true sea 
speed.” Sir Edward said he did not care to tell the 
admiral exactly what wasin his mind for fear of being 
impolite, but it seemed to him a most injudicious 
thing when making a critical trial which was to serve 
asa standard to place in the hands of a naval officer, 
to go away from all known quantities and introduce 
many indefinite conditions, so that the naval officer 
would be in a perfect maze were he to attempt to 
make allowances for them even if they were known. 
It is to be hoped that after this very clear exposi- 
tion by a high authority of the philosophy of trial 
trip performances that the critics who are so fond 
of speaking of their misleading nature will be 
silenced for a time at any rate. It should be remem- 
bered that trial trip standards are not intended for 
the use of uninformed persons, but for the informa- 
tion of naval officers and ship designers who 
have the ability to use them intelligently. In 
Mr. Durston’s paper it had been stated that 
in the first ironclads the proportionate maxi- 
mum to ordinary cruising’ power had been very 
great. Taking 10 knots as the ordinary cruising 
speed, the proportion of full power required for 
this, which in the days of the first ironclads was 50 
per cent., decreased to 33 per cent. in the Thun- 
derer. Sir Edward said he could only speak from 
memory, but he thought that the figures were not 
quite accurate here. In the Bellerophon, for in- 
stance, which had a maximum speed of 14} knots 
at full power, she was able to steam at 12} knots 
with only half her boilers in use, and he thought 
that the early ironclads would do more than 10 
knots at half power. Referring to the second 
paper, Sir Edward said that when he heard the gal- 
lant Admiral read his contribution, he was comforted 
by the thought that it did not matter much what 
form the debate would take. Referring again to 
Mr. Moss’s remarks, he trusted that at the discus- 
sions of the Institution they would never shrink 
from the fullest criticism on professional matters, 
but he thought that the remarks that had been 
made were most unfortunate. 

The next speaker was Mr. Grosse, of the firm of 
John Brown and Co., Sheffield. He said it was 
difficult to make remarks on the discredited cylin- 
drical boiler—that was to say, discredited at the 
Admiralty—without appearing to give offence. 
Time alone would settle the claims of the water- 
tube boiler, and he was content to leave it to 
time. For this reason he proposed to speak only 
on what was known as the Scotch boiler. Mr. Moss 
had stated the troubles that were due to the use of | 
this form of boiler as designed at the Admiralty. | 
Some were disposed to agree with Mr. Moss, but | 
Admiral FitzGerald in his paper made a comparison | 
of the water-tube boiler and the cylindrical boiler, 
taking for his exponent the cylindrical boiler of the 
Admiralty. Sir Edward Reed said that for warships 
the water-tube boiler had advantages over the old 
type of cylindrical boiler ; but when the cylindrical 
boiler, then commonly in use in warships, had 
failed under forced draught with a closed stoke- 


help the ship. 








hole, he thought it was a matter for re- 
vret that the Admiralty did not give Mr. 
iewden or his own firm a trial in order to 


see how a boiler designed on somewhat different 
lines, and worked with a different system of forced 
draught, might have fared, instead of going straight 
to a foreign design of so radically a different cha- 
racter. They had placed boilers in ships which 
worked at a rate of fuel consumption of 30 Ib. of 
coal to the square foot of grate, with grates 6 ft. 

long, and obtained on voyages round the world 
70 to 80 per cent. of the efficiency of the coal, and 
yet there had been none of those troubles of which 
they had heard so many accounts in connection 
with ships of the Royal Navy. He would ask, 

therefore, in presence of these facts, if there was 
not something to be said for the old cylindrical 
boiler. Taking the weights of boiler, of water, 

and of coal, his firm could give the same power as 
had been obtained in the Powerful and Terrible on 
equal weights; if the boiler were heavier, the | 
difference would be made up in less coal con-| 
sumption. In regard to elasticity of power, Mr. | 
Grosse considered he could do as well with a cylin- | 
drical boiler as with the water-tube boiler in raising | 
steamquickly. Withtheirsystem of artificial draught 

steam could be got up as quickly as any one pleased. 

He thought it was a strange return to former 





practice now to trust these powerful cruisers to 
natural draught ; in the present day of quick-firing 


| guns funnels would soon be destroyed. His firm 


offered suction draught, which rendered the boilers 
independent of funnels. 

Mr. Henwood asked if there was any truth in a 
statement made to him that the people in charge of 
the boilers on the Powerful and Terrible had not 
known the height of the water in the boilers. Mr. 
Durston said he would answer that question at once; 
there was no truth in the statement. 

Mr. Manuel begged to thank the Engineer-in- 
Chief for what he very aptly described as his 
straightforward paper; the information contained in 
it would be useful not only to naval designers, but 
to engineers of the mercantile marine. Going back 
a few years, it would be found that the machi- 
nery in Her Majesty’s ships was not very fortunate 
in fulfilling the conditions required of it. The 
engines and boilers were made by the best makers 
in the country, and the best materials were used. 
An inquiry was therefore held by the Admiralty, 
and it was found that a number of furnaces gave 
way not under very severe pressure; tube ends 
also failed constantly The Admiralty authorities, 
therefore, looked round and inquired what was being 
doneelsewhere in regard to boiler practice. Amongst 
others, they found the Belleville boiler in use in 
foreign navies, and some merchant ships. The 
Admiralty, however, did not jump at it; they 
watched its use in the mercantile marine, and sent 
their own representative tosee for himself and report. 
The report was favourable, and the boiler was tried. 
Mr. Manuel would not compare the foreign mer- 
cantile vessels with those of this country, but these 
vessels ran alongside those of his own line. He 
would not say the P. and O. vessels were beaten by 
the French ships, but he would say that the freedom 
from accident of the Belleville boiler was remark- 
able, when accidents were happening to boilers in 
the Navy. It was an advantage in a man-of-war 
to raise steam quickly, and there was advantage in 
regard to facility for repairs. What could be done 
in a cylindrical boiler to repair a furnace? In the 
Belleville boiler, if a tube gave way, it was replaced 
in a very short time. Further, if a shot destroyed 
a Belleville boiler, it wasa much less serious matter 
than would be the case with a cylindrical boiler, on 
account of the small quantity of water contained. 
Engineers in the mercantile marine had looked into 
this matter, and had found that there were advan- 
tages and disadvantages on both sides. It yet 
remained to weigh these. 

Mr. Howden regretted that his remarks would 
not harmonise with the chorus of praise that the 
technical and daily press had lavished upon the 
trials of the Powerful and Terrible ; he considered 
this excessive laudation much too premature, and 
in any case would have been more appropriate after 
longer experience had been obtaimed with the 
Belleville boilers in these ships, rather than after a 
few hours’ running under favourable conditions. 
The speaker referred to the rates of fuel consump- 
tion, which were of a most moderate character, 
and pointed out that the heating surface was 


|nearly double that adopted in the mercantile 


marine with forced draught. The consumption of 
fuel should have been on the trials the lowest 
possible. They had the best coal that could be ob- 
tained hand picked, and it was, throughout, an 
especial test. The coal burnt per indicated horse- 
power per hour was 1.7 Ib.; with cylindrical boilers 
worked by ordinary firemen and with ordinary coal, 
the consumption would be about 50 per cent better. 
With Mr. Howden’s system of forced draught 
fitted to cylindrical boilers a consumption of 
1.2 1b. of coal per indicated horse-power per 
hour had been obtained with ordinary coal and 
ordinary firemen from the quayside. He was 
sure these rates of consumption would never 
be reached in the Powerful and Terrible, but that 
the fuel burnt would be about 2 1b. per indicated 
horse-power per hour, or 70 per cent. more than was 
ordinarily reached on his system. The engineer- 
ing journals attributed this comparatively high 
rate of consumption to the inexperience of the 
stokers, but they had been training stokers for 
some time, and he would ask if they were not 
available for this special trial where they were to 
be obtained for the many ships now being fitted 
with Belleville boilers, and also where the extra 
coal was to be carried in these ships to get results 
equal to those that could be reached with the 
cylindrical boiler. It was taken for granted that 


than that of the cylindrical boiler, but he 
would undertake to get 25,500 horse-power with 
ease on less than 1100 tons of boilers and water, 
and the space would be less than that occupied in 
the case of the Powerful and Terrible. He had 
formerly made a statement that the mercantile 
marine must look to themselves and not to the 
Navy for guidance in the boiler question, and that 
opinion he now reiterated in light of recent events. 
In the mercantile marine of the world Belleville 
boilers had almost solely been fitted in the ships 
of the Messageries Maritimes alone, and that ship- 
ping company was allied to the company that made 
the boilers. Four attempts had since been made 
to place Belleville boilers in mercantile vessels. The 
North-West and North Land were two of the ships. 
It was expected that 7000 horse-power would 
have been obtained, but this expectation had been 
doomed to disappointment ; the speed had been 
very greatly less than was anticipated, the horse- 
power from 26 boilers being not much more than 
half that designed, whilst a considerable number 
were continually under repair. The Belleville 
boiler in this case had utterly failed. The next in- 
stance was that of the Tamise, a packet boat 
running between Newhaven and Dieppe, a passage 
of 3$ hours. This vessel compared badly with 
her sister ship, the Seaford, which had cylindrical 
boilers, and reached an economy 35 per cent. 
better than the Tamise. The boilers of the latter 
were constantly under repair. The Ohio was the 
remaining case. She was intended to establish the 
use of the Belleville boiler in ocean-going merchant 
ships ; the expenditure of fuel had, however, been 
great, and the boilers were much of their time under 
repair. 

Mr. Durston thanked the meeting for the manner 
in which his paper had been received. Admiral 
FitzGerald had referred to the trials of the Barham 
and the mishaps which occurred on them; that was 
a contractor’s trial, and was, therefore, especially 
made to test the machinery to its utmost. The 
locomotive boilers then certainly did fail, but it was 
worth noting that afterwards the ship did excellent 
service during her commission in the Mediterra- 
nean. It should be stated, however, that the boilers 
never attained their full designed power. The 
same remark would apply to boilers in Navy vessels 
during past years, but it was to be noted that since 
the introduction of ferrules to tube ends that acci- 
dents had become very rare. It wasa mistake to 
say the Admiralty condemned the cylindrical boiler ; 
their position was that they considered the water- 
tube boiler better adapted to the needs of the Navy. 
In regard to the question between large and small 
tube boilers, they considered for their purposes 
that big tubes were right for big ships, and small 
tubes for small ships. He was very sorry that 
Mr. Thornycroft should feel hurt that his name 
had not been mentioned in the paper. Mr. Dur- 
ston did not consider it his duty to mention any 
one’s name; he would have kept the name of 
Belleville out of his paper if possible, but there was 
no other manner in which he could describe the 
boilers of the Powerful and Terrible. Like all 
other engineers, he admired the good work which 
Mr. Thornycroft had initiated, and he had no inten- 
tion of leaving out his name. Sir Edward Reed 
had referred to the question as to how far a ship 
depended on her coal to reach a station. In the 
Admiralty office they had records of performances 
and coal consumption with clean bottom and fair 
weather. Those in command of the ship were 
to judge by experience what allowances to make, 
but he might state that the steaming was better, as 
a rule, than was stated. He did not quite understand 
that there were no failures of the cylindrical boilers 
in the mercantile marine, but that was not his 
business, so he would leave the matter. In regard 
to Sir Edward Reed’s question respecting the 
proportion of power at full speed and at 10 knots 
in the earlier ironclads, the reference was to the 
Ocean class, one of the earliest vessels, which 
was wooden built. In regard to the question as to 
the large proportion of firegrate and heating sur- 





face, the remarks of Mr. Mark Robinson were 
sufficient reply. Mr. Howden had said that more 
stokers would be required with Belleville boilers 
than with cylindrical boilers; that was against 
their experience, for they had been able to 
reduce the complement of stokers in the pro- 
portion of 11 to 9 where Belleville boilers had 
been fitted. Speaking of lifting of the water in 
the boiler, Mr. Durston said that there had been 








the weight of the Belleville boiler was less 


no indication of priming in the engines on all the 
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trials of the Powerful and Terrible. Personally he 
was glad to hear of the success which had been 
reached with the Howden and with the Ellis and 
Eaves systems of forced draught. He had no doubt 
this was due to the supply of air to the furnaces 
being controlled, and it was to be remembered that 
in the Powerful and Terrible fans were fitted to 
insure a constant supply of air to the furnaces, 
although there were no air locks to the stokeholes. 
He had not much information in regard to the per- 
formance of the Belleville boilers in the ships Mr. 
Howden had named, but he understood that the 
coal consumption in the Tamise was the same as in 
the Sussex, a sister ship. 

Admiral FitzGerald, replying to the remarks 
made on his paper, said that Mr. Grosse had pointed 
out the unfavourable condition under which the 
cylindrical boiler worked in warships. That was the 
strong point of his position. He had treated only of 
warships, as he had stated in his paper, and not 
with boilers of the mercantile marine ; if, there- 
fore, the cylindrical boiler was in an unfavourable 
position in a warship, it was advisable to substitute 
for it another type of boiler. It was to be remem- 
bered that in a warship the boiler had to be got in 
under the protective deck, and this would modify 
the design. Mr. Moss had compared naval and 
mercantile boilers, so his remarks were irrelevant. 
He had referred to the large amount of smoke made 
by ships fitted with the Belleville boiler, but it ap- 
peared to the gallant Admiral, although he did not 
wish to say anything impolite, that Mr. Moss’s 
remarks were also all smoke. 

A paper on a ‘‘ Mechanical Method of Ascertain- 
ing Stability,” by Mr. A. G. Ramage, was next read, 
and the meeting then adjourned till the next day. 


THe ANNUAL DINNER. 


In the evening the annual dinner of the Insti- 
tution was held at the Hotel Cecil, under the presi- 
dency of the Earl of Hopetoun, and was well 
attended by a numerous and distinguished company 
of members and guests. 


(To be continued.) 


Tue Exectric Licut.—The Electric Light Committee 
of the Derby Town Council has applied for an additional 
20,000/. for new machinery, mains, services, &c. Electro- 
motors are to be used for driving the blowing apparatus 
of an improved organ which is about to be placed in 
Lincoln Cathedral. It will be possible to adopt electro- 
motors without much difficulty, as the Lincoln Town 
Council will shortly be in a position to supply current. 
It is believed that the Lincoln organ will Ss the first 
cathedral instrument which will be worked by electricity. 





CaTALocuEs.—The Edison and Swan United Electric 
Light Company, Limited, have just issued a supplemen- 
tary price-list of electric fittings of different kinds. The 
list is excellently illustrated, and prices are appended in 
every case.—Messrs. George Cradock and Co., of Wake- 
tield, have sent us a copy of their new illustrated cata- 
logue of wire rope cables and accessories. The engrav- 
ings and printing are both excellent, and the descriptions 
of the various articles are clearly written.—We have re- 
ceived from Messrs. Lumby, Son, and Wood, Limited, of 
the West Grove Works, Halifax, a copy of their supple- 
mentary catalogue of heating apparatus. The catalogue 
is very fully illustrated, and prices are given in every 
“ase. 





AUTOMATICALLY OPENING AND CLosInG RatLway Car- 
RIAGE Doors.—Our columns have contained accounts of 
several devices to enable a guard to open and shut all the 
doors of a railway train simultaneously, but so far as we 
know none of these has ever been practically used. At 
last, however, one has come to our notice which 
has been in actual and successful operation on a sub- 
urban railway at Melbourne, Australia, for two years, 
and has given satisfaction. It is now being intro- 
duced into this country by the inventor, Mr. R. A. 
Fraser, of Engadine, Bournevale - road, Streatham, 
London. The apparatus is quite simple. Running alon 
all the carriages is a “‘train pipe” to which cameenid 
air can be admitted by the guard. On each carriage is an 
air cylinder with its piston coupled to a strong spring. 
When air is admitted to the pipe all the pistons move one 
way, and when it is evacuated they all move in the oppo- 
site direction. Connected to each piston-rod is a bar 
sliding beneath the footboard of the carriage. At each 
door two springs connected to the bar are coupled to a 
lever on a shaft which is an extension of the axis on which 
the door turns. Movement of the longitudinal bar in one 
direction tightens one spring and tends to open the door ; 
movement in the opposite direction tends to close the door. 
For English railways the spring opening the door would 
be omitted, and the passengers be left to control it them- 
selves, as at present. Each door is locked by a spring 
bolt in the usual way. There is nothing to prevent a 
— opening a door, if need be, after it has been 
closed by the apparatus, as the spring will give way suf- 
ficiently. In Melbotirne all the doors are unlocked and 
opened at each station, but that is not an arrangement 
suited to English tastes. 








NOTES. 
Power EstimaTEs ON OCEAN VOYAGES. 

Mr. Nisper Srnciarr, in a paper read before the 
Institution of Engineers and Shipbuilders of Scot- 
land, has been attacking the rather difficult problem 
of arriving at fairly definite figures in regard to the 
mean power required to drive any given ship on 
ocean voyages. The experiments were undertaken 
in order to test the efliciency of certain propellers, 
but their chief value lies outside their ostensible 
object. There were several sister ships engaged on 
the same route. Each voyage was continuous, and 
the time on the voyage, the distance run, total 
revolutions, and draught of water at the end of 
the voyage were carefully noted. Indicator 
diagrams were also taken. These observations 
were continued for about a year. The data 
were not sufficient to determine the average 
power on any one voyage, but the long series 
of records enabled the general character of the 
ship’s behaviour to be closely estimated, and 
what the power and revolutions would be under 
average conditions. Accordingly the card powers 
were reduced to a common displacement on the 
assumption that the indicated horse-power varied 
as the two-thirds power of the displacement. The 
corrected powers were plotted on ordinates of 
card revolutions, the fair line through the spots 
being held to represent the average power for any 
number of revolutions within the range of the 
curve. The average revolutions during each voy- 
age were then plotted on ordinates of average 
speed in knots for the voyage, the fair line being 
taken to show the average revolutions for any 
speed in the range of the curve. From these two 
curves a speed and power curve was constructed, 
representing the average behaviour of the ship, or, 
as Mr. Sinclair puts it, the ‘‘normal locomotive 
value.” 

Tue Forth Brince Taxes. 

The House of Lords, as an Appeal Court, has 
this week given decision on an interesting question 
as to the payment of the taxes of the Forth Bridge. 
It is important, as it raises the point of the lia- 
bility or non-liability of companies working lines 
not owned by them. As is now pretty well known, 
the famous triple-cantilever structure over the Firth 
of Forth belongs to a separate company called the 
Forth Bridge Railway meg 0 to whom the North 
British, Great Northern, North-Eastern, and Mid- 
land Railway Companies, Under the 1883 Act, are 
bound to pay moneys necessary to enable them to pay 
interest on all their capital at the rate of 4 per cent., 
and to provide the annual cost of maintenance and 
repair of the structure of the bridge, and the ex- 
penses of management. Now the Forth Bridge 
Company have had to pay 19,8431. as rates and 
taxes, and the question is, From whom should this 
come? The North British Company work the line, 
and under a section of the Act they were to take pos- 
session of the line, and maintain it in good working 
order ‘‘in the same manner and with the same 
powers and obligations as if the railway formed part 
of the North British system.” The Forth Bridge 
Company contended that the word ‘‘ obligations” 
here covered liability for the taxes, but the North 
British pleaded that they were merely statutory 
contractors for the working of the line. As in the 
Court of Session, so in the House of Lords, they 
won their case ; but Lord Herschell, in giving 
judgment in the House of Lords for the North 
British, said that the four companies named, by 
their agreement to pay 4 per cent. and all expenses 
of management, were liable for such expenses as 
were legally paid. But that was not the question 
before their lordships. It would be a pity, in face 
of this clear statement of opinion, if a new case 
against the four companies has now to be taken 
through the courts. 


ACCUMULATOR TRACTION. 

The many attempts at accumulator traction in 
the. past have met with such scant success from a 
commercial point of view that engineers may well 
be pardoned if they display little eagerness in in- 
vestigating the claims of the more recent aspirants 
for honours in this field of electric traction. The 
question involved is purely a commercial one. There 
is absolutely no difticulty from the mechanical point 
of view. With modern cells the weight required 
is not excessive, but hitherto the cost of properly 
maintaining the batteries has had a most detrimental 
effect on the balance-sheets of such companies as 
have taken up thesystem. The adherence between 
the active material and the lead plates of the 





cell is none too strong, even for accumulators used 
in central station work, and is not improved by 
the jolting to which they are necessarily subjected 
when borne on a tram or motorcar. Recently, 
however, the introduction of celluloid strips as a 
means of binding the active material in place, 
is claimed to have much improved the prospects of 
electric traction. In this country the I. E. S. 
Accumulator Company claim to be able to supply 
cells reliable for motor-car work, which will give 
an electric horse-power for nine hours with a 
weight of less than a quarter of a ton, whilst a 
German company working on similar lines claim 
to obtain with the Ribbe cell a horse-power for 
12 hours, with a total weight of about 770 lb. 
This latter battery has already been applied to 
tramear traction, and a car fitted with it was 
shown on Tuesday last at the Tramway Dépdt, 
Lower-road, Deptford. This car weighed about 
nine tons, the accumulators weighing 2.9 tons. It 
was fitted with a 30 horse-power motor, being in- 
tended to take a trail car. It is claimed that a 
single charge is sufficient to run the car for 16 hours, 
so that it is possible to run a car for a whole 
working day without recharging. Further parti- 
culars of the system can be obtained on application 
to Mr. M. Sello, of 15, City-road, London, E.C, 


PATENTS FOR INVENTIONS. 

Depreciating comparisons are sometimes made 
between scientific men of the old and of the newer 
school, in that the former considered it derogatory 
to take out patents for their discoveries, whilst the 
latter have no hesitation in so doing. It is to be 
feared that this feeling is a remnant of the ancient 
superstition that it was lowering the dignity of 
philosophy to apply it to the practical benefit of 
the race. The application by Archimedes of his 
vast inventive faculties to the construction of en- 
gines of war, was only held to be excusable in that 
-he was swayed by motives of patriotism. Coming 
to recent times, we have heard even leading Cam- 
bridge men censure our greatest physicist for the 
immense share he has taken in the practical de- 
velopment of electrical engineering by his numerous 
patented inventions. All experience shows, how- 
ever, that, asthe late Sir William Siemens remarked, 
‘* Tf a good idea were lying round in the gutter free 
to all, it would pay the community to make a 
present of a patent for it to any man competent to 
work it.” Professor Hughes did not patent the 
microphone, meaning to leave it free to all. The 
only result was that others patented microphone 
transmitters for telephones and reaped the harvest 
which otherwise would have come to him again. M. 
Moissan, whose researches on the electric furnace 
have only enhanced a reputation already estab- 
lished by his historical work on fluorine, discovered 
amongst the bye-products of the aforesaid furnace 
compounds of carbon with boron and silicon. The 
former in particular is excessively hard, and should 
form a magnificent abrasive. On the other hand, 
quite independently of M. Moissan, Mr. George 
Acheson also discovered the carbo-silicon compound. 
Unlike M. Moissan, however, Mr. Acheson did 
not merely record the scientific fact of the dis- 
covery, but patented the process, with the result 
that whilst the former’s work has not directly 
benefited humanity by one atom, the latter is now 
turning out ‘‘carborundum” grinding wheels by 
the hundred, and has established works at Niagara 
in which 4000 lb. of the material can be produced 
by one furnace in 24 hours. These electric fur- 
naces are’ the largest yet constructed, being 16 ft. 
long by 5 ft. square. The current used is of 
1200 amperes, and is supplied by the Niagara 
Falls Power Company. The carborundum wheels 
are stated to cost more than double as much 
as emery wheels, but in spite of this are being 
extensively used in the States owing to their much 
higher efficiency. 


Tue ConDITION OF THE SHIPBUILDING TRADE. 

The spurt in shipbuilding experienced at the 
close of the year has in some measure tapered off ; 
but to judge from the statistical return issued this 
week by Lloyd’s Registry of Shipping, there is a 
large measure of work in progress. It is stated that 
428 vessels aggregating 828,481 tons are building 
for the merchant marine. This is the highest 
total recorded since March, 1892. It is 44,000 
tons more than in January last, and 61,000 tons 
more than a year ago. The decadence of the 


sailing ship is proved by the fact that, including 
40 vessels of 
is is the lowest 


pleasure and coasting craft, = 
18,042 tons are not steamers. 
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total experienced for many years. In fact, there 
are only two sailing ships of over 2000 tons build- 
ing, and four others are over 1000 tons. Thus it 
may be said that throughout the kingdom there 
are only six large seagoing sailing ships being built. 
With a pronounced ‘‘ waste” of such vessels it is 
easy to see that the type will soon disappear. Again, 
big merchant steamers hold a prominent place. 
There are 23 over 6000 tons, three of them over 
10,000 tons. Japan is the client for 11 steamers of 
the aggregate of 51,215 tons, Germany for four of 
17,330 tons, Holland for four of 17,330 tons, 
Russia for 12 of 12,000 tons, Norway for four of 
9178 tons, and France for five of 4442 tons. There 
is a decrease in the tonnage under construction 
in Glasgow — 160,969 tons—about 15 per cent. 
less than at some periods last year, notably 
June. Greenock, however, has gained, although 
the total of 85,560 tons is not up to the 
capacity of the works. Still, instances of a greater 
total are very rare within the past two years. The 
north-east coast towns come out rather better, 
although Newcastle, with 129,731 tons, is still 20 
to 25 per cent. lower than some of last year’s totals. 
Sunderland, with 134,221 tons, is about as good as 
it has been for two or three years ; a remark which 
also applies to the Tees, with 67,514 tons. Hartle- 
pool and Whitby have about an average—47,420 
tons. Ireland occupies the most enviable position, 
for the total tonnage of vessels building in the Bel- 
fast yards is the greatest for many years—24 vessels 
aggregating 147,242 tons—or about 30 per cent. more 
than at any preceding period. Lloyd's return also 
shows that there are in the builders’ hands 81 war- 
ships of 202,435 tons, of which 53 of 121,375 tons 
are for the British Government. At the Dockyards 
there are 14 vessels of 133,020 tons. Thus, includ- 
ing naval and merchant ships, the tonnage under 
construction is 1,163,936 tons. If much of the work 
represented by this total were not far advanced, one 
might say it represented a year’s work ; but it 
does not. 


PrERSONAL.--We are informed that Messrs. Babcock 
and Wilcox, Limited, have removed their principal office 
at Glasgow to their new works at Renfrew, but have 
established a selling office at 21, St. Vincent-place, Glas- 
gow. Messrs. J. P. Hall and Co., of Oldham, inform us 
that Messrs. J. P. Rushworth and Co. have ceased to 
act for them as Bradford agents ; they will therefore feel 
obliged if their customers will forward all inquiries and 
orders direct to them at Oldham, until such times as they 
are able to make other arrangements. 





Roya. Instirution.—The following are the lecture 
arrangements after Easter: Dr. Tempest Anderson, four 
lectures on ‘ Volcanoes” (the Tyndall Lectures) ; Dr. 
Ernest H. Starling, three lectures on ‘‘ The Heart and its 
Work ;” the Rey. Canon Ainger, four lectures on ‘‘ Some 
Leaders in the Poetic Revival of 1760-1820—Cowper, 
Burns, Wordsworth, Scott;” Professor Dewar, three 
lectures on ‘‘ Liquid Air as an Agent of Research ;” the 
Rey. J. P. Mahaffy, three lectures on “The Greek 
Theatre according to Recent Discoveries ;” Mr. J. A. 
Fuller Maitland, four lectures on ‘“ Music in England 
during the reign of Queen Victoria” (with musical illustra- 
tions). The Friday evening meetings will be resumed 
on April 30, when a discourse will be given by Professor 
J. J. Thomson on ‘‘Cathode Rays ;” succeeding dis- 
courses will probably be given by ‘‘ Anthony Hope,” Pro- 
fessor Harold Dixon, the Right Hon. Lord Kelvin, Pro- 
fessor H. Moissan, Mr. W. H. Preece, Mr. William 
Crookes, and other gentlemen. 





Municipat Bopies anp Contracrors.—In connection 
with the report recently issued, of the special committee 
of the London County Council on the Works Department, 
the following information is given: A statement by the 
clerk of the Council sets forth that, in accordance with an 
instruction given to him by the special committee on 
December 5, 1896, he communicated with the tewn clerks 
of Birmingham, Glasgow, en and Manchester, 
and with some of the principal railway companies, with a 
view to obtaining ielormetion as to the system adopted 
by those bodies with reference to the carrying out of 
works. He says, speaking generally, that very little 
work of a structural charactor is carried on by the cor- 
porations referred to without the intervention of a con- 
tractor. These bodies appear, however, to undertake, by 
direct labour, all works affecting the laying out, main- 
tenance, and repairs of streets. As regards the railway 
companies, the clerk to the Council says, speaking 
generally, that the work carried out without the inter- 
vention of a contractor consists of the maintenance 
of line works, and in some cases of the building and 
painting of bridges. In accordance with a further re- 
quest by the committee, the clerk communicated with the 
corporations of Bristol and West Ham. The reply from 
Bristol stated that the corporation undertake construc- 
tive works without the intervention of a contractor, and 
that there can be little doubt that the quality of the work 
so executed would compare favourably with that of con- 


tractors. The reply from West Ham stated that all large 
works are now put out to tender, the works department 
having been discontinued as a separate organisation. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 1. 

THE disagreement, or what amounts to the same 
thing, among the ore producers of the Lake Superior 
region has rather unsettled the market. The pig- 
iron industry is in good shape, considering the 
moderate demand, which about keeps abreast of con- 
sumption requirements. The stocks are large, but do 
not depress prices. In some quarters production is 
increasing. Large blocks of southern iron have been 
sold during the past few days, and more will go. 
Special inducements have been held out to consumers 
for cash. There is a growing disposition in the west 
to buy for forward delivery because of these conces- 
sions for cash, but they can be taken advantage of only 
by those who are in a position to put up cash. Those 
who speak for the southern iron industry are taking a 
more hopeful view of the situation, and the inquiries 
of the past three days from large foundry cast pipe 
and forge interests warrant the belief that during April 
the daplstion of over 1,000,000 tons stock of pig will 
set in. In the plate and structural iron departments 
there is also a fair amount of business coming in. 
Specifications for large requirements are being hurried 
along. The rail business is dull, but some newspaper 
writers amuse their readers by concocting rumours of 
asudden break in steel rail prices. There is no other 
ground for such rumour than that the ore quotations 
are supposed to be unsettled. The aim of those who 
control the ore deposits is to get a fair market price 
for their product, and they will probably do so. The 
bar mills are doing very little. Nails sell well. Cast 
pipe is very active, and large contracts will soon be 
made for summer delivery. The tariff question will 
soon be settled in the House on an 1890 basis, and then 
the Senate will proceed to wrangle over it until public 
opinion warns them to vote. 





SHORT-STROKE STEAM ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your current issue Mr. Sidney King asks me 
a question in a manner so charmingly natural and free from 
the slightest suspicion of external instigation, that with 
your kind permission to invade a smal — of your 
valuable space, I will endeavour to give him a complete 
and I hope a satisfactory answer. 

I assume that neither Mr. King nor his friends have 
seen sectional drawings of the ‘‘ Universal” engine and 
of the Renshaw engine side by side, or they would not 
have needed to ask me to explain the points of difference. 

In the first place, the essence of Mr. Renshaw’s engine 
is that it is a six-cylinder triple, whereas mine is naturally 
a two-cylinder compound, and only a triple by the com- 
bination of two engines with two cranks. 

Secondly, Mr. Renshaw’s engine has no natural drain- 
age ; moreover it has two blind pockets, viz., the under- 
side of the high-pressure piston and the upper side of the 
low-pressure piston. 

Thirdly, the two blind pockets are subject to useless 
compression and expansion, which is attended by some 
loss, probably considerable loss. 

Fourthly, the engine has either 6 or 12 valves (two 
valves being cast in one piece), and it is more complicated 
in its steam passages and valve gear than any other high- 
speed engine extant, whereas the ‘‘ Universal” engine is 
extremely simple in these respects. 

Fifthly, Mr. Renshaw’s engine is claimed to work on 
the constant thrust principle, whereas mine is essentially 
double-acting. 

The most striking feature of the ‘‘ Universal” engine is 
the position of the valves between the cylinders, which 
renders the steam passages short and simple, and provides 
for natural drainage. 

Herewith I hand you a sectional drawing of the ‘‘ Uni- 
versal” engine and another of Mr. Renshaw’s engine, 
which I think will convince Mr. King more quickly than 
would three columns of description. 

I am, Suir, yours faithfully, 
Joun. 8S. Rawortu. 
46, Christchurch-road, London, 8.W., April 6, 1897. 








LIQUEFACTION OF GASES. 
To THE EpiTor oF ENGINEERING. 

Sir,—Referring to the letters of Dr. Hampson and 
Mr. Lightfoot on the above subject, it would almost seem 
as if the latter were attempting to belittle the very ex- 
cellent results obtained by the former, and set forth in 
your issue of the 19th inst. 

Whether Dr. Linde’s paper was entitled “‘Self-intensive 
Refrigeration” or ‘‘ Process and Apparatus for Attaining 
Lowest Temperatures for Liquefying Gases and for Mecha- 
nically Separating Gas Mixtures ” is entirely immaterial, 
so long as the processes referred to are in both cases alike, 
and on this point there can be no doubt. 

Dr. Hampson stated clearly in his letter certain de- 
finite results obtained by him, and so far as published 
results go, he has very materially reduced both the time 
and the pressure required for liquefaction of air, and has 
in this way established a record for which he deserves full 
credit. bela a ag 8 could, or ee —_ obtain 

ually good results with his apparatus by reducing its 
a. as suggested by Mr. Lightfoot, is open to doubt ; but 
in any case the fact remains that in his published results 
his most successful efforts have required more than four 
times the time, and more than twice the pressure. These 
facts speak for themselves. 

Mr. Lightfoot’s remark about the “ well-known pro- 





cess” of intensive refrigeration being an elementary part 
of Dr. Linde’s system is indisputable, as it is the element 
without which his process would be absolutely worthless. 

Dr. Linde déserves all due credit for the good work he 
has done in this direction, but that is no reason why the 
merits and results of other and independent workers 
should not receive full recognition. 

T. R. Murray. 


8, Queen Margaret-place, Glasgow, W., March 31, 1897 


THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 

{ To THE EprTor oF ENGINEERING. 

Sir, —With reference to the statement by ‘‘ Circle ” that 
the Royal Engineers ‘‘have to several examinations 
satisfactorily,” does he mean P cgi: es 00 in engi- 
neering held at the School of Military Engineering, 
Chatham, for the junior officers after the training there ? 
These examinations are held by the same Royal Engineer 
officers who are the professors at the school, but should 
be held by the Civil Service Commissioners to be of any 
value. hat would the large body of professional men 
say to examinations held by the different institutes if 
they gave copious extracts, with formule, from Moles- 
worth or Hurst on the other side of the paper containing 
the questions ? 

I admire the organisation of the Royal Engineers, but 
their training of 18 to 24 months at Chatham will never 
make them qualified civil engineers, whatever their journal 
of mutual adoration may say. 

Would “Circle” publish the paper of questions set for 
the junior Royal Engineer officers at any examination on 
civil engineering held at Chatham, giving the whole of 
the information supplied to the candidates, and let the 
profession judge ? 


March 31, 1897. 








Yours truly, 
EXAMINATION. 








. BraziLian Raiways.—The representatives of a syndi- 

cate, organised in London, for leasing the Brazilian 
Government railways, are stated to have been satisfied 
with the solidity of the lines, the construction of the 
stations, and the condition of the rolling stock. 





_ Royar AGricutturaL Socrety.—At the monthly meet- 
ing of the council of this society, held on Wednesday at 
the offices in Hanover-square, the Duke of York in the 
chair, it was announced that, as Tuesday, June 22, had 
been fixed for the official celebration of the 60th anniver- 
sary of the Queen’s Accession, the opening of the imple- 
ment department of the show at eadante, originally 
appointed for that day, would be deferred till the Wed- 
nesday, when all the departments would be opened simul- 
taneously. 





Mexican Currency.—The Mexican National Railway 
Company has suffered almost as much as the Mexican 
Railway Company, Limited, from the loss attending the 
conversion of receipts in silver into gold. In 1889 this 
loss amounted to 159,227 dols. ; in 1890 to 147,063 dols. : 
in 1891 to 298,549 dols. ;_ in 1892 to 650,900 dols. ; in 1893 
to 870,489 dols.; in 1894 to 1,263,542 dols. ; in 1895 to 
1,275,963 dols. ; and in 1896 to 1,496,952 dols. It will be 
seen that matters have been steadily growing worse 
during the last five years. 





INDIANA AS AN O1L Fretp.—More than 2700 oil wells 
were bored in Indiana in 1895. The oil industry of In- 
diana is beginning to be one of the greatest in the State, 
and it is confidently predicted in some quarters that the 
State will soon rank with Pennsylvania and Ohio in the 
quantity of oil annually taken out of the ground. The 
main oil field of Indiana borders on -the north-west ex- 
tension of the gas belt. It has the form of a huge L, ex- 
tending east from Van Buren, Grant County, to Geneva, 
Adams County, and south from Geneva to Winchester, 
Randolph County. The first venture made for oil in the 
State was on the J. J. Clark farm, in Crawford County, 
in 1862-3. Oil and water were encountered in this well 
at a depth of 648 ft. In the Mifflin well, drilled in 1865, 
some oil was found at a depth of 135 ft. While 2711 wells 
were completed in the State in 1896, only 754 went dry. 





CoL.ision AT EASTLEIGH, LONDON AND SOUTH- WESTERN 
Rattway.—On the evening of March 3, at a time when 
the traffic was somewhat thick owing to “specials,” three 
vehicles, with engine attached, were let out on to the 
down Portsmouth line waiting to shunt back to the plat- 
form, and were there forgotten by the signalman, who, a 
little later, sent a s train over the same line, with the 
result that a collision occurred, the consequences of which 
were slight, however. Some of the standing vehicles were 
derailed, and the only two ngers in this train com- 
plained of being shaken. e train was out of sight of 
the signalman, and he frankly admits that he had for- 
gotten it. Being within station limits, it had been sent 
on without being given on to the cabin in advance, and 
so the signalman at the latter place naturally accepted 
the goods train when given onto him. From Major 
Marindin’s report we learn that Sykes’s “‘ lock-and-block ” 
is soon to be installed at Eastleigh, which should give 
immunity from this class of accident in future. Until 
this is done, the Government inspector suggests that 
either a ground signalman should employed or that 
the shunter in charge should remain in view of the signal 
cabin until the trains can be brought back. The rules do 
not require the drivers of such trains to whistle when kept 
a long time (10 minutes in the present instance), but 
Major Marindin expresses surprise that this was not done 
in this care 
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APPARATUS FOR MEASURING STELLAR PHOTOGRAPHS. 





Some little time ago (vide page 91 of our fifty-fifth 
volume) we gave an account of an instrument for mea- 
suring the positions of the star images on photographic 
plates which had been designed by Professor Kapteyn, 
of Groningen, and used by him in dealing with the 
photographic plates constituting the survey of the 
southern heavens carried out by Dr. Gill at the Royal 
Observatory, Cape of Good Hope. As we explained at 
the time, this survey is entirely independent of the 
International Stellar Survey now in progress, and in 
which a number of observatories in all parts of the 
world are taking part, and the measuring apparatus 
employed by Professor Kapteyn differs materially in 
principle from the appliances which have so far been 
used in connection with the international survey. As 
stated in our former article, there are two essentially 
different systems by which the relative positions of 
stellar images on a photographic plate can be ascer- 
tained, namely, first, that in which rectangular co-ordi- 
nates are measured; and, second, the parallactic 
method, which has been so ably carried out by Pro- 
fessor Kapteyn. 

_Of the instrument designed and used by Professor 
Kapteyn we have already given an account as men- 
tioned above, and we now illustrate an example of the 
type of instruments which has been employed for 
carrying out the system of measuring the star posi- 
tions by rectangular co-ordinates.’ This instrument 
18 one in use at the Harvard College Observatory, 
Cambridge, U.S.A. It consists, as will be seen, of a 











base casting A BCD to which is hinged the frame 
carrying the guides and movable table on which the 
plate to be measured is mounted. By means of the 
bar and clamping screw m the frame and table may be 
adjusted to any inclination which may be found con- 
venient in use. An angle of about 40 deg. is found 
suitable in practice. 

The photographic plate to be measured is mounted 
on the frame j, which is provided with four screws 
| for adjusting the plate to the focus of the observing 
microscope 0. The frame j slides horizontally in the 
guides ¢, k, its movement being effected by the screw 
6 which carries a mahogany handwheel c and a 
divided index wheel g.. The circumference of this 
wheel is divided into 1000 equal parts, and a pointer 
q, and reading microscope p, are provided as shown. 
The weight of the screw and handwheel, &c.,is counter-~ 
balanced by the adjustable weight n. 

The guides ¢, # are attached to a frame which 
moves on the guides /, thus giving motion to the plate 
in a direction at right angles to that given by the 
screw b. The motion on the guides/is given by the 
screw a, which is 14 in. in diameter, and is cut with a 
thread having a pitch of } in. . This screw is provided 
with the mahoghany handwheel d and the index 
wheel y, the latter being divided on its periphery to 
| 1000 equal parts. These graduations are read by the 

microscope and micrometer jf, g, while an eye lens ¢ 
| having a low power and a very broad field is provided 
| for reading by estimation. 











The screws moving the plate-holder were cut by the 
process devised by Professor Rogers, this process pro- 
viding for the correction of periodic errors in a single 
revolution of a screw independently of changes in the 
pitch. Errors of the latter class are removed by 
means of a template which has the curvature required 
to move the carriage of the screw-cutting engine équal 
distances for even revolutions. These distances are 
indicated by the graduations of a standard bar 40 in. 
in length, placed in the bed of the engine ; the , micro- 
scope by which the measurements are made being 
attached to the carriage of the engine. The screw of 
this cutting engine is 3 in. in diameter and is standard 
at a temperature of 62 deg. Fahr. ; the maximum 
error of this screw does not exceed z;/p5 in. in 6 ft. 

Before being sent to Cambridge the screws of the 
apparatus we are describing were tested by placing on 
the frame a bar graduated to tenths of inches, and 
moving it half and whole revolutions under the micro- 
scope. The coincidences at half revolutions furnished 
a test of freedom from periodic errors of single revo- 
lutions, while the coincidences with lines one-fifth of 
an inch apart furnished a test of equality of pitch. 

It will “ seen from our view of the measuring ma- 
chine under notice that the microscopes 0, /, p are so 
situated that. the observer can examine the photo- 
graphic image and read both index wheels without 
moving from a sitting position. The total weight of 
the apparatus is about 900 Ib. 








INDUSTRIAL NOTES. 

THE engineering dispute in the north is so important 
and far-reaching in its character that no apology is 
needed for tracing its development, and especially in 
the matter of negotiations which appear likely to end 
satisfactorily, not only, let us hope, as regards the 
present dispute, but with respect to the future. In 
the first place, there was no hitch as regards returning 
to work last week preliminary to arrangements with 
respect to the conference; the date of the latter was 
also fixed conveniently for both parties. It was then 
decided that seven representatives should attend on 
each side, making the conference to consist of 14 
persons, one-half ne the Federated Em- 
ployers, and one-half the Amalgamated Society of En- 
gineers. There was no difference of opinion as to the 
composition of the conference. The points to be con- 
sidered were laid down by the employers in a letter - 
dated February 27, as follows: ‘1. The strike of 
members of the Associated Society of Engineers at the 
Sunderland Forge and Engineering Company, Limited, 
to enforce a demand for the displacement from machines 
of men who have been, and still are, working them to 
the satisfaction of the employers. 2. Partial strike of 
members at the Naval Construction and Armaments 
Company, Limited, Barrow, in furtherance of a de- 
mand to rate machines. 3. Complaints regarding the 
working of automatic grinding machines at the Elswick 
Ordnance Works ; also lodging-money allowance dis- 
pute with the same firm. 4. Trial-trip wages and 
allowances dispute. 5. Arbitrary stoppages of over- 
time at Sunderland and the Hartlepools. 6. Arbitrary 
restrictions of overtime on the Clyde, at Belfast, and 
at Barrow.” In reality, the whole of the six points 
are easily resolvable into the following three : Employ- 
ment of skilled or unskilled labour on machines, over- 
time, and allowances to.men when away from ship- 
yards on trial trips. Before the conference assembled, 
the employers officially wired to the engineers’ execu- 
tive asking that the trial trips and allowances ques- 
tions should be relegated to a special committee of 
four on each side, but sitting during the conference. 
The object was to save time, as technical details would 
have to be considered. The executive committee of 
the engineers replied stating that they preferred that 
the whole question should be considered and be dealt 
with by the conference as a whole ; this was done, and 
hence, perhaps, the lengthened interviews. 

‘The conference met at the Westminster Palace 
Hotel, London, on April 1, at 11 o’clock, and it lasted 
on the first day until four o’clock in the afternoon. 
The only information which was. vouchsafed to the 

ress was that the discussion had been of a very 
riendly character. This in itself was satisfactory 
and reassuring. The conference was resumed on the 
following morning at 11 o’clock, and terminated at 
half-past four. At its conclusion the conference ad- 
journed to meet again on the 13th inst. The proceed- 
ings were of.the same friendly character as on the 
firstday. The question first considered was working 
the machines; this occupied considerable time, at 
the close of which the matter was adjourned. But, : 
in the meantime, the representatives of the Amalga- 
mated Society of Engineers were to submit to the 
engineering employers certain proposals for the ap- 
pointment of local committees to deal with the present 
dispute and further difficulties that may arise. The 
question of wages and allowances to be paid on trial 
trips was next considered, and the employers sub- 
mitted certain proposals for the consideration of the 
Engineers’ Society. The result, so far, is in every 
way creditable to the two great bodies who are parties 
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to the dispute. The questions are not absolutely 
solved, perhaps, but the submission of proposals 
mutually agreed upon to be submitted, paves the way 
for an amicable settlement of the dispute. Details 
will have to be discussed at the reassembling of the 
conference, but there appears to be little doubt as to 
the successful ending of the dispute as a final result 
of the prolonged interviews. It is noteworthy that as 
regards the burning question which led to the dispute, 
namely, the working of the machines, the constitu- 
tion of the committees is intended to avert similar 
disputes in future, for one of the objects of such com- 
mittees is to deal with ‘‘ future difficulties which may 
arise.” The outcome of the conference will doubtless 
be more far-reaching than the settlement of the ques- 
tions at issue, for it has brought about negotiations 
between the largest and wealthiest trade union in the 
world, and a body of employers representing vast in- 
terests in the engineering trades. The friendly 
character of the proceedings is a kind of guarantee 
that it will not be the last, so that it is possible, let us 
hope that it is probable, that peaceful negotiation will 
obviate strikes in the future in all the important 
branches of industry represented. 





The conference of the directors of the North-Eastern 
Railway Company and the representatives of the Amal- 
gamated Society of Railway Servants took place last 
week at York, when the reply of the directors, in 
the form of an elaborate minute, was read to the men’s 
representatives. It stated that the proposals submitted 
were in the main for incréased wages, for reduced 
hours, for increased rates for Sunday work, and for 
extra pay for overtime. The cost of the changes was 
estimated at 380,000/. per annum, and it was im- 
possible for the board of directors to accede to the 
demands put forward. It was pointed out that extra 
charges could not be imposed sufficient to cover the 
amount, and that an increase of traffic to that extent 
was equally impossible. It goes on to say that wages, 
hours of labour, &c., must be governed by the standard 
prevailing in each district for the various grades of 
workmen, and adds that the men employed by the 
company enjoy several privileges which have made the 
service popular and sought after, most of which are 
yarticularised ; and, further, that there never has 
Sain any difficulty in the way of stating grievances, or 
of their being fairly considered and remedied. The 
minute then deals with the special demands made by 
the men and on their behalf. As regards promotion 
by seniority, the reply is that promotion must be re- 
tained in the hands of the directors; seniority is 
always considered, but ability and character must also 
be considered ; and no change could be made in 
respect of eyesight test. As regards wages and hours 
of work, the directors had examined the questions 
afresh, and were satisfied that in those matters and 
other conditions of labour the position of the men com- 
pared favourably with those in connection with other 
railway companies, and with other employments in the 
district as respects the several ooo. of workmen. 
Reviewing the whole case, the directors say that no 
case has been made out for further concessions. With 
regard to the implied threat that men would leave the 
company’s service, they reply that there is little fear 
but that they can fill the places of those who leave. 
Then comes the one loophole of escape from the pos- 
sible evils of a strike, namely, the suggestion of sub- 
mitting the matters of wages and hours to arbitration, 
subject to certain conditions and reservations. 

At the conclusion of the reading of the minute 
referred to by the chairman, Mr. Harford, on behalf 
of the men, expressed his pleasure with that part 


of the minute which suggested arbitration. If, 
said he, the directors had not eo it, he 
would have felt it to be his duty to do so. 


After some discussion, the deputation retired. The 
conference was resumed on the following morning. 
But meanwhile the men had held a meeting to consider 
the reply of the directors, and when the conference 
met Mr. Harford intimated that the offer of arbitra- 
tion by the directors would be accepted, provided that 
the proposals of the locomotive staff were not excluded 
from the arbitration. This matter was considered by 
the directors in private, and on the re-admission of the 
men’s representatives they were tuld that the inclu- 
sion of the locomotive staff could not be permitted. 
After another interval the representatives of the men 
replied that they could not, on their own authority, 
accept the proposal as it was now made. It appears 
that the bone of contention was the proposal to limit 
the hours of the locomotive men to eight hours per day, 
with overtime, at, of course, extra pay. At a subse- 
quent meeting of the men it was determined to submit 
the whole question to the consideration of the men, 
and to await their further instructions. Some corre- 
spondence has passed between the men’s representa- 
tives with respect to the failure of negotiations, and to 
the deadlock which has ensued. The men disclaim all 
responsibility for the failure of negotiations, and the 
management acknowledges that no such responsibility 
rests with the deputation, but points out that the case 
of the locomotive men is different, that it was not 





originally before the board, and that no complaints by 
them had been put forward previously. The reply of 
Mr. George 8. Gibb, the general manager, was so abso- 
lutely free from anything and everything of an irritating 
character, that it is not surprising the suggestion made 
by the board should have been favourably received, anc 
that an early date has been fixed for a meeting at which 
the preliminaries for an arbitration are to be settled. 


The report of the Associated Moulders states 
that trade is being well maintained throughout the 
various districts, and a hope is expressed that 
nothing will occur to disturb it. The membershi 
also is well maintained, and the proportion in wor 
is a hopeful sign for the near future. The returns 
of unemployed show that fewer are on idle benefit 
than for some time past; out of 6792 members 
156 were in receipt of out-of-work benefit, 138 being 
partially idle, but not on benefit, and 303 on super- 
annuation allowance. Notices have been issued for 
a further advance in wages of fd. per hour, and of 25 

er cent. on piece rates, to the employers of Glasgow, 
Paisley, Coatbridge, and Dumbarton, the same to date 
from the 16th inst. The total amount paid as idle 
benefit in the month was 278/. ls., and for superannua- 
tion benefit 4411. 9s. 10d., while funerals cost 135). 
Nevertheless, there was a net gain on the month’s 
working of 748/. 14s. 





A new difficulty has arisen in connection with the 
engineering trades of the north-east coast, apart from 
that of the engineers, but it looks probable that it 
will be amicably settled. The members of the National 
Gas Workers and General Labourers’ Union recently 
gave notice to all the engineering establishments in 
the various districts of their intention to obtain an 
advance in wages. The matter was considered by the 
employers, with the result that they have offered 1s. 
per week advance to all earning 25s. per week and 
over, and of 6d. per week to those whose wages are 
below 25s. per week. The offer was laid before the 
men for their consideration, and probably some 
arrangement will be come to in respect thereof. 





Apparently no details have yet been made public as 
to the terms and conditions upon which engine-room 
artificers are to be admitted to warrant rank in the 
Royal Navy, but it appears that the number to be 
admitted at first will be larger than was expected. 
It is stated that 50 are to be entered in the first in- 
stance, instead of 30, as at first reported. Doubtless 
affairs in the East, and the fact that newer naval 
preparations are in progress in France and elsewhere, 
will stir up the Board of Admiralty in this matter. 
The result of the first batch of examinations will be of 
interest to all. 





The general condition of the engineering trades 
throughout Lancashire remains without much change, 
except that a few local disputes crop up now and 
again. New work is not coming forward quite so 
fully as it was, but most of the establishments have 
sutlicient on hand to keep them well employed for 
some time to come. Machine-tool makers especially 
are very busy with the work they have in hand, 
which includes very important orders for Japan. 
The enormous development of the cycle industry and 
its constantly increasing activity has created a large 
demand for special descriptions of tools of newer types. 
Locomotive Calida and stationary engine builders 
are also busy, and generally boilermakers and machi- 
nists, though the latter in one or two departments are 
not so pressed as they were. There is little to com- 
plain of as regards the number of unemployed, most of 
the union lists being at a low level, even including 
those out of work, or, in other words, idle by local 
disputes. The most important dispute is that at 
Oldham. It was rather thought that some arrange- 
ment would have been effected ere this, but now the 
rumour is that the Amalgamated Society of Engineers 
will call out the apprentices from the works concerned 
in the dispute. The workmen to whom the 2s. per 
week advance was conceded have agreed to subscribe 
that amount to the strike fund, the payments to the 
men amounting to 1550/. in the week, including about 
2007. paid to the skilled workmen not members of the 
unions involved in the dispute. The strike pay is 16s. 
per week, with ls. extra for every child under 14 years 
of age. The extras are paid out of the emergency 
funds, and subscriptions from other workmen. Busi- 
ness in the iron trade continues slow, with weakening 
prices, but the latter have not apparently brought any 
new weight of work. The reason is that consumers 
generally are well covered as regards present require- 
ments, and they seem to prefer to await developments. 
Here and there contracts that have run out or are 
running out, have been renewed at recent rates, but 
lower figures are held out asa bait. Finished iron is 
not quite so strong in tone as regards rates as it was 
a little time ago. In the steel trade prices are weaker 
and lower, owing to outside competition. On the 
whole there is little to complain of, but the outlook is 


not quite so rosy as it was, and the markets are more 


1} generally, except in the s 





sensitive to outside influences than they were. But 
some of the circumstances may change materially for 
the better when affairs in the East are quieter. 





In the Wolverhampton district trade is less active 
cial branches, the latter 
well holding their own. New orders for crude and 
rolled iron are, as a rule, for limited quantities only. 
In the pig-iron industry little is being done except in 
the way of deliveries on old contracts. The new 
transactions are generally at lower rates, from 2s. 6d. 
to as much, it is said, as 5s. per ton. Best Stafford- 
shire cold-blast pigs have changed hands at even a 
larger reduction. Best hot-air forge is also much 
lower in price. In the finished iron departments the 
list firms maintain their quotations, with the usual 
extras for special brands; but the demand is quieter. 
This district is feeling the disquieting state of affairs 
in South Africa and in the East, the demands for the 
staple hardware productions of the district having 
slackened off considerably. The home demands are 
also less, as many buyers have their stocks replenished 
for the present. Hoops, rods, and tube strip are in 
moderate demand, but only command reduced rates, 
There is not much change in the steel trades, either 
as regards demands or quotations. All the engineer- 
ing industries, including bridge and girder construc- 
tion, boilermaking, and tankmaking, maintain their 
activity, and there is no falling off in the activity in 
connection with railway work. 





In the Birmingham district business was generally 
quiet immediately preceding the quarterly meetings, 
orders being withheld mostly until these are over. 
But there has been a tendency towards lower prices 
in several, if not most, descriptions of iron. Pro- 
duction has been so large that competition begins to 
be keen as soon as there is the least cessation of 
active demand. In the engineering and all kindred 
industries there is no diminution of activity, nor is 
there any indication of a falling off. In some of the 
local special industries there has been and is an unusual 
stir in connection with the celebration of Her Majesty’s 
Diamond Jubilee, especially as regards medals, jewel- 
lery, and similar productions, all of which extra 
activity keeps the people well employed. The cycle 
industry also keeps various grades well employed 
throughout the district. 





The Trade Union Appeal case is over in so far as 
arguing the case is concerned. The question sub- 
mitted to the eight judges by the Lord Chancellor was 
very simple, as follows: ‘‘ Assuming the evidence 
given by the plaintiffs’ witnesses to be correct, was 
there any evidence of a cause of action to be left to a 
jury?” Upon the finding upon that question judgment 
will be delivered. The proceedings were very lengthy 
and the arguments were exceedingly wide ; every now 
and then questions were asked, or remarks were thrown 
in by the Law Lords, showing the bearings of the 
case upon matters of general interest in trade and 
commerce. ‘The finding and the judgment will be 
awaited with interest, for the matter was adjourned 
to give the judges time to consider their answer. No 
date was fixed for the final sitting of the Court. 





The manager of Lord Penrhyn’s slate quarries has 
issued a lengthy notice inviting workmen to accept 
employment. It is remarked that the former notice 
was restricted to those who had been employed at the 
quarries ; in the present case it is extended to “ all 
competent men,” apparently appealing to outsiders. 
Applications for work are to be made at the quarr 
pay office between the hours of ten and four, until 
further notice. The notice then goes on to argue the 
question at issue, and begins by stating that it is 
erroneous to say that Lord Penrhyn is desirous of in- 
terfering with the right of combination. It then 
refers to the ‘‘ interference ” of the quarry committee 
before 1885, as justifying the course Lord Penhryn has 
taken. It throws the blame upon the men’s represen- 
tatives of the failure of the recent negotiations, by 
refusing to discuss grievances until the matter of the 
right of combination was conceded. The outcome of 
the notice will be awaited with some interest by all 
concerned, and by the public. Meanwhile subscriptions 
come in from week to week, but not so largely as 
heretofore. The railway men suggest a ouile levy 
of 5s. per branch as long as the dispute lasts, which 
will bring in 25/. per week. Other unions are sub- 
scribing weekly, and many workers in shops, firms, 
and in other ways. The struggle is long and bitter, 
and there appears to be no intention of giving way on 
either side. 





The directors of the Midland Railway Company 
having been approached by the goods shunters, goods 
guards, and signalmen through representative depu- 
tations for higher rates of pay, shorter hours, and 
other better conditions of service, have replied that 
they do not feel justified in making further conces- 
sions at the present time, as to a considerable extent 
they have already met the major portion of the men’s 
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demands. In January last the hours of goods shunters 
were reduced from 60 to 48 hours per week in winter, 
and from 66 to 60 in summer ; for the guards all the 
year round. In the signal-boxes many are on the 
eight-hours system, while the wages are higher than 
they were formerly. 





The men employed at the Continental Department 
of the London, Chatham, and Dover Railway at Dover 
have long complained of long hours, and at a recent 
inquest on one of the men killed at his work it was 
alleged that he had been employed for 18 hours on 
the day of his death. The agitation for shorter hours 
and increased pay eventuated in a strike last week, 
the men asking for a 12-hours’ day and 24s. per week, 
with 6d. per hour overtime. The pay at present is 
stated to be 18s. per week and 3d. per hour overtime. 
An effort to import French workers has, it is said, 
failed, but the company state that the strikers will 
not be taken on again. 





The carpenters and joiners, and also the bricklayers, 
of Luton have given notice of a demand for an in- 
crease in wages of ld. per hour, from 7d., at which it 
now is, to 8d. per hour. The notices of the former 
expire in May, and of the latter in June, when, if the 
advance is not conceded or some arrangement made, 
the men will go on strike. 





The brickmakers of Edmonton, where there are 
several large brickfields, having demanded an increase 
in wages of 8d. per 1000 bricks, the masters offered 
6d. per 1000, which the men accepted, and ended the 
dispute. 

A strike of 1700 men and boys took place at Messrs. 
Laird’s works at Birkenhead, the matter in dispute 
being between two sections, as regards demarcation 
of work. These strikes are becoming sadly numerous of 
late, and it is a subject which ought to occupy the 
attention of trade union bodies, such as the Parliamen- 
tary committee, the trades councils, and other general 
bodies of workmen; if it does not, it will lead to con- 
fusion and great losses in the future, both to employers 
and workmen. What is the use of demanding concilia- 
tion and arbitration if the men will not apply it to 
their own internal disputes ? 





The miners employed at all the collieries of Mid and 
East Lothian have obtained an advance of 5 per cent. 
in wages, to commence from the Ist instant. This, 
together with the advance in January last, has brought 
up the rates of wages to the level of March of last year, 
after which a reduction was enforced in the districts. 
Trade continues to be fairly busy in the Lothians. 





A great miners’ strike seems to be threatening in 
Germany, and an address has been issued to the miners 
of England to watch and be prepared to assist if the 
demands of the men are refused. They ask for an 
advance of 10 per cent. in wages. They state that 
~— have fallen since 1892, that trade is now good, 
and has been for over a year, but wages have not 
risen. The average wages of a German miner is 3s, 
per day. The men declare that they do not want to 
strike, but will fight for their rights within the limits 
of the law. The secretary is a member of the German 
*arliament. 





The proposal to have a general trade union label 
for all goods and products produced by trade unionists, 
has been abandoned, as the joint committee declares 
that it is not feasible at the present time. It was 
anticipated that the public might desire to have some 
such label to insure that the conditions of fair, wages, 
&ec., were complied with. But that desire surely is 
not very general, even with workpeople. Do they 
ask where their clothes are made? Are sweating 
shops avoided by them? We all know that they are 
not. The cheap goods are mostly bought by the 
workers themselves, not by the wealthier classes. 








WATER-TUBE BOILERS IN WARSHIPS.* 
By Rear-Admiral C. C. P. FirzGrerap, Associate. 

THE substitution of the water-tube type of boiler in war- 
ships of all classes for Scotch boilers, and boilers of the 
marine locomotive type, is a subject which is not only of 
deep interest to engineers, but which also forcibly attracts 
the attention of the executive branch of naval officers, in 
view of the numerous advantages, strategical and tactical, 
which are claimed for steam generators of this type. I 
trust, therefore, that no apology will be deemed necessary 
from an executive officer who ventures to offer a few re- 
marks upon the subject from his own point of view; and 
I hope that professional engineers will not think that I 
am encroaching unduly on their domain; for at the 
bottom of all controversy on the relative merits of different 
types of boilers for warships, remains the fact that they 
are intended for our use, and it will be upon the behaviour 
of boilers under the conditions of rough work at sea that 
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the movements of ships and squadrons, which may involve 
the most momentous national interests, will very largely 
depend. 

I may say at once that I have no intention of drawing 
comparisons between the different types of water-tube 
boilers, as this would probably produce a very warm 
controversy. My object is rather to compare some of 
the general features of the whole family with those of the 
boilers they seem likely to supersede ; though it is inevi- 
table that the special type which the Admiralty has 
selected for our battleships and large cruisers should 
take a prominent place in my remarks; and this, as you 
are all aware, is the Belleville type—the property of one 
of our kind and courteous hosts in Paris the year before 
last, M. Delaunay Belleville, and to whom I would beg 
to offer my warmest congratulations on the well-merited 
success of his genius and his labours in developing and 
improving this particular type of boiler. 

I may also remark incidentally that I have not been 
commissioned either by the Admiralty or by any firm of 
boilermakers to write up water-tube boilers. The re- 
marks which I Pye cg to offer are entirely independent, 
and are founded upon such data as I have been able to 
obtain, and which I believe to be reliable. 

It will not be necessary to enter deeply into the history 
of boilers, nor to dwell upon the various types which have 
been in use at different times since the ate of ocean 
steam a We have it on high authority that 
water-tube boilers were in use in Pompeii 2000 years ago ; 
but without going back so far as this, many members of 
the Institution will be able to remember the old box 
boiler, sometimes made of copper, which supplied steam 
at 10 1b. or 15 lb. pressure to side lever paddle engines 
making 15 revolutions at full speed. These were happy 
days for the engineers, who could safely take an occasional 
nap, while the engines looked after themselves. But the 
screw soon displaced the paddles ; higher speed was de- 
manded, and this could only be obtained by using steam 
of ahigher pressure ; moreover, the use of steam of higher 
a not only admitted of economy of weight in the 

ilerinstallation, but led also to economy of fuel and lighter 
engines per indicated horse-power, and hence to increased 
efficiency in warships of any given tonnage. The safe 
limit of steam pressure for the box boiler was soon reached, 
and then, as still higher pressures were demanded for the 
working of compound engines, the Scotch boiler came 
into use, and, in some cases, boilers of the marine loco- 
motive type. Thus we see that the evolution in boilers 
has been steadily in the direction of increase of pressure 
and more rapid steam generation, until we have now 
arrived at the type known as water-tube boilers, intended 
to bear with safety pressures higher than were attainable 
with any cylindrical boilers. 

It will be remembered that warships have, all through 
this evolution, been heavily handicapped in their boiler 
installations by the sine qué non that the tops of their 
boilers should be below the water line—in the present day 
below the protective deck, which, although giving rather 
more head-room, is still a cause of restriction, especially 
in the smaller ships—so that all comparisons between the 
boilers of merchant ships and warships are irrelevant, 
and for the purposes of the present discussion, may be en- 
entirely disregarded. But it is obvious that any type of 
boiler which does not depend on head-room for its effi- 
ciency is likely to be peculiarly suited to warships. 

Before entering into the merits of the water-tube boiler, 
it may be as well to take a glance at the merits of the 
boiler which it seems likely to supersede; and under this 
head, I believe, I shall find many to agree with me when 
I say, broadly, that there never was a period during the 
development of boilers for warships when their general 
behaviour has been so unsatisfactory, and when they have 
given so much trouble and been the cause of so much 
anxiety, as during the last 10 or 12 years. I speak as an 
interested looker-on, who often sees a good deal of the 
game, and my conclusion is that the Scotch and marine 
locomotive type of boilers have proved themselves to be 
unequal to the demands made upon them for the greater 
pressures and quantities of steam required for the working 
of fast-running triple-expansion engines. It has been 
one long monotonous tale of leaky tubeplates and seams, 
bulged fireboxes, and generally more or less disabled and 
inefficient boilers. The instrument has proved to be un- 
suitable to the work required of it, and it has failed. 

In some cases, no doubt, with great care and unremit- 
ting attention as to internal cleaning, great caution as to 
heating gradually, and not cooling too rapidly, Scotch 
boilers have gone sound for considerable periods; but 
anything like rough usage, such as must inevitably take 
place in time of war, seems to be inconsistent with the 
continued efficiency of these boilers. It is for the exi- 

encies of war service that all warships are sup to be 

ilered ; and it almost goes without saying that boilers 
which require such nursing, such pampering, and such 
exceptional care and attention, would cause grave anxiety 
if exposed to the rough test of war. 

For working at a high ratio of their nominal power, the 
interior of the boilers has to be perfectly clean and entirely 
free from anything in the shape of scale, and especially 
from any greasy deposits ; but, as oily matter is constantly 
being carried into the boilers from the engines with the 
feed water, these deposits are constantly forming, in spite 
of the many ingenious devices adopted to prevent them. 
Yet with all the most elaborate precautions, full-speed 
trials seldom take place without the development of some 
boiler troubles. he trials of course take p with 
natural draught. Forced draught (without which a ship 
could not obtain her full power or legend speed) was 
originally intended to produce a rapid generation of steam, 
and thus to obtain for short periods a considerably greater 
horse-power, and consequent increase of speed for a given 
weight of machinery and boilers than could have been 
obtained with atmospheric draught only. It was intended 





to be used in case of emergency ; but, as an emergency 
would have been just the time when a captain would 
not have been able to risk a breakdown of his boilers, 
it was not generally regarded as a practical factor. 

Cylindrical boilers of large size require a long time to 
raise steam ; five om six hours are generally considered 
necessary. The chief engineer usually asks for more, 
so as to warm them up gradually, for fear of injuring 
their constitutions. It is, of course, possible to raise 
steam in case of great emergency in two or three hours ; 
but when this is done it is almost certain to cause leaks. 
After steam is raised, if a ship is working at a reduced 
speed, it takes her a long time to effect any large increase 
of speed ; even if all boilers are actually connected it takes 
time to get the fires up, so that large and sudden increases 
of speed are not ible. Tactionliy this is a weak point, 
and in the case of cruisers it is particularly unsatisfactory, 
as the ability to give chase, wa to do it quickly at their 
utmost speed, is one of the most important functions of 
cruisers. 

I popes now to consider in detail some of the points 
upon which superiority is claimed for water-tube boilers 
over Scotch boilers ; and in so doing I shall not attempt 
to argue whether the boilers of the Belleville type, which 
are now being fitted in so many of Her Majesty’s ships, 
are, or are not, the best type of boilers of this family ; 
but it may be stated broadly that most of the special attri- 
butes of the Belleville type are claimed for all other water- 
tube boilers in a greater or less degree ; and no doubt the 
inventors and patentees of the latter will be able to show 
claim to many other virtues in addition. 

1. Ability to Raise Steam Rapidly.—The 
able to raise steam rapidly in a warship is o t import- 
ance ; under certain circumstances it might vital. It 
is easy to remember many cases where the delay in raising 
steam in Scotch boilers has been attended wit t in- 
convenience even in time of e; and it is not difficult 
to picture to oneself what the consequences might have 
been in time of war. The difference of two or three hours 
in getting a squadron, or even a single ship, under way, 
might well make all the difference between the success or 
failure of a stategic combination upon which the issues of 
a battle might depend. 

The Sharpshooter (with Belleville boilers) has raised 
steam in 20 minutes from “fires out” and cold water. 
She would have taken two or three hours with her old 
boilers, and, had she tried to do it in less, she would 
almost certainly have caused leaks ; but this rapid raising 
of steam causes no injury to water-tube boilers, nor does 
rapid cooling, which is also of some importance, with a 
view to carrying out small repairs, and for cleaning. 

This ability to raise steam quickly does not, of course, 
abolish the necessary precaution of warming up the engines 
before getting under way ; though it is obvious that, the 
quicker you can get steam to turn on to the engines, the 
sooner the warming can be commenced. 

2. Ability to make Large and Rapid Increases of Speed, 
and also Large and Rapid Reductions without Blowing Off. 
—The first of these, at any rate, is of high tactical value 
to a squadron of battleships ; but it is of still greater im- 
portance in the case of a cruiser, whether she is employed 
scouting, or as a look-out ship, or as a commerce protector, 
cruising on a trade route. 

With the Scotch boiler a ship has to be worked gradu- 
ally up to her full speed, but with a water-tube boiler 
even a large ship can start off almost like a x5, nae 

As an instance of this, The Terrible on January 9 
was lying in Plymouth Sound, with her head to the east- 
ward ; at 8.25 she got under way, and had to turn round 
to get out by the western channel; and at 8 minutes 

t 9, that is to say, in 43 minutes, she was going 20 
nots. This performance could not have been approached 
had she been fitted with cylindrical boilers. 

And here is another case, though in a much smaller 


wer of being 


ship. 

The Sharpshooter, on December 12, was lying at 
anchor, fires out, water in boilers cold. The fires were 
lighted, and in 14 minutes and 40 seconds the steam 
gauges showed a pressure of 60 lb. ; the capstan engine 
was started, the cable hove short, and, finally, in 35! 
minutes from lighting fires, the ship proceeded at ful 
speed. It is almost unnecessary to say again that this 
performance could not have been approached with her 
old locomotive boilers, or with any form of cylindrical 
boiler. Moreover, this rapid evolution did not cause the 
smallest injury to either boilers or engines. 

To show the consequences of forcing cylindrical boilers, 
I may mention that the Barham, when new, and fitted 
with boilers of the marine locomotive type, went on her 
full-speed trial and made 19? knots; but the boilers had 

n forced, and before she could complete her four hours’ 
trial they all leaked so badly that the ship was disabled 
and drifted like a helpless log upon the water until picked 
up by a friendly tug. The hot water was over the stoke- 
hold plates, and all the stokers were standing in ash 
buckets to keep their legs from being scalded. 

The Barham is now being fitted with water-tube 
boilers. 

3. Comparative Safety.—There can be no question that 
anything which tends to reduce the disastrous conse- 
quences of a violent injury to a boiler, such as might be 
expected in time of war, is a point well worthy of con- 
jo ace eli and when it is mentioned that each of the 
Powerful’s boilers holds only one ton of boiling water, 
and that each of the Majestic’s holds nearly 22 tons, it 
will not be necessary to enter into an elaborate argument 
to prove the comparative safety of the two systems. 

4. Facility for Examination, Cleaning, and Repairs.— 
Boilers of the water-tube type can be cooled with great 
rapidity, and without any injury; so that they can be 

uickly examined, cleaned, and, if necessary, repaired. 
his rapid cooling cannot be done with Scotch ‘oles 
without the risk of causing leaky seams and tubeplates, 
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It must be admitted, however, that in the case of Belle- 
ville boilers, at any rate, there are many more steam-tight 
joints to break and remake than in any form of tank 
ere and if, therefore, it is simply to be an examina- 
tion, without cleaning or repairs, it will take longer to do 
it than in a cylindrical boiler, where only a few manhole 
doors have to be removed. But, on the other hand, if 
the boiler requires cleaning and scraping, it can be done 
with much greater ease in the Belleville than in the 
cylindrical boiler. In the latter the men have to live 
inside the boiler for several days; the work is difficult 
and very troublesome, and it is often injurious to the 
health of the men employed upon it. Repairs, also, are 


easily effected in a Belleville boiler, and a whole element | 


of tubes can be changed with great facility. 

It has been pointed out, with undoubted logic, that 
facilities for repairs may be an excellent feature, but that 
this advantage may be more than counterbalanced by in- 
creased necessities for repair. The experience with Belle- 
ville boilers has not at present been large in our Navy ; but 
it may be mentioned that the Sharpshooter has been run- 
ning almost continuously for two years training stokers in 
the working of this particular type of boiler, and during 
that time the boilers have been put to some severe tests, 
and yet the only repairs which have become necessary 
have all been made with the ship’s own resources, and 
without the assistance of a dockyard. 

5. Saving of Weight.—That there is a great saving of 
weight in an installation of Belleville boilers as compared 
with Scotch boilers, for similar horse-powers, is an indis- 
putable fact. It has been estimated variously in the case 
of the Powerful and Terrible at from about 400 to 700 
tons. 

if we take for comparison a ship of about the same ton- 
nage, though of less than halt the horse-power—the 
Majestic, for instance—we find that the weight of her 
boiler installation, including funnels, uptakes, &c., is 
745 tons for 10,000 horse-power with natural draught, and 
12,000 horse-power with forced draught. The Powerful’s 
boiler weight (similar adjuncts included) is 1164 tons. 
She is not fitted with forced draught, and gets her 25,000 
horse-power easily without the assistance of that rather 
doubttul blessing. Her boiler weight with Scotch boilers, 
to get 25,000 horse-power with natural draught, at the 
same ratio of weight per horse-power as the Majestic, would 
have been 1862 tons, and with forced draught 1552 tons. 
Thus in one case there is a saving of nearly 700 tons, and 
in the other of 388 tons. The former is undoubtedly the 
fairest comparison, as forced draught is not generally used 
in warships except on the trial trip. 

On the other hand, the Blenheim, with Scotch boilers, 
is credited with 20,000 horse-power for forced draught, 
with a boiler weight of 744 tons; and under similar con- 
ditions she should get 25,000 horse-power with boilers of 
930 tons, thus effecting a saving of weight on the Powerful 
of 234 tons. I believe, however, that I shall not be con- 
tradicted when I suggest that the Blenheim’s forced 
draught power of 20,000 cannot be regarded as a practical 
factor in the calculations, and that her 13,000 natural 
draught power is the only proper one to compare with 
the Powerful, and according to this view of the case there 
would be 266 tons to show in the opposite direction ; 
that is to say, in favour of water-tube boilers. 

Relative to this subject, ENGINEERING, of December 4, 
1896, makes the following remark: ‘‘The Blenheim got 
28.3 indicated horse-power per unit of weight in the 
boiler-rooms, but under conditions which, if not dangerous, 
were at least at the expense of the boilers, and will pro- 
bably never be repeated. Thus in the later cruisers 

wrudence has dictated 20 indicated horse-power per ton of 
olless as the limit under forced draught, yet the Powerful 
99 


gets over under natural draught without any diffi- 
culty.” 

For the following comparisons between four typical 
cruisers I am also indebted to ENGINEERING : 


: = z g a 

Details. ¥ = = = 

° = 3 P| 

a = = & 
Weightin boiler-room, tns. 1164 754 628.5 402.3 
Indicated horse-power 25,886 14,924 10,761 7034 

a» me per x . : 
ton in boiler-room 22.24 19.7 17.1 17.4 
Indicated horse-power per ‘ : 
square foot of grate . 11.8 13.1 13.2 13.6 

Heating surface per indi- 

2.68 2.0 2.3 2.$ 


cated horse power, sq.ft. 


The above are the natural draught powers, and they 
are the best that have been got in their respective classes. 
They show favourably as to weight for the Belleville 
boilers, but unfavourably as to grate area and heating 
surface; yet it is only proper to add that, whereas the 
type of boiler fitted in the Blenheim is the development 
of that special type after many years’ experience with it, 
the Powerful’s boilers are but the beginning of their type 
in large warships—in our Navy, at any rate; and further 
improvements may reasonably be looked for. ; 

As to space, there seems to be very little difference in 
the floor space required for a set of Belleville and a set of 
Scotch boilers for similar powers. If anything, it appears 
that a set of Bellevilles require rather more floor space ; 
and the saving of head room which is claimed for them 
will probably be neutralised by the additional elements 
of kas which are to be fitted on the tops of the latest 
pattern Bellevilles to form a combustion chamber, and 
act as an economiser by heating the feed water, a device 
which, I am informed, is expected to a, an economy 
of about 20 per cent. In the case of large cruisers and 








battleships there is plenty of room for this without getting 
dangerously near to the protective deck. 

ith reference to the question of space, ENGINEERING, 
of January 15, says that it would have been impossible to 
get the same speed and fighting qualities in the Terrible 
‘‘without the use of the lighter and more mg packed 
steam generators” which have been adopted. The term 
“‘ more easily packed ” seems to be justified by the fact that 
the Belleville boilers being much smaller and more nume- 
rous, can be worked into spaces, and made to accommo- 
date themselves to the shape of the ship more easily than 
the larger cylindrical boilers; and, in the case of fast 
cruisers with very fine lines, this must be a matter of some 
importance ; but, even if it could be shown that water- 
tube boilers occupy somewhat more room than cylindrical 
boilers for the same horse-power, it would be a matter of 
small moment compared to the saving of weight. 

6. Evaporative Efficiency.—The evaporative efficiency 
of Belleville boilers seems to be at least equal to that of 
the best Scotch boilers as fitted in warships, and I am 
making no comparison with merchant ships, where the 
conditions are different. 

Pounds of Water 

The Sharpshooter’s boilers— from and at 212 Deg. 

Burning 12 1b. per square foot of 


grate gave per pound of coal 10.85 
Burning 20 lb. gave . 11.1 
The Powerful’s boilers— 
Burning 18 1b. per square foot of 
grate gave per pound of coal... 10.81 
Burning 20 lb. gave Be, 10,42 
The Arrogant’s boilers— 
Burning 28 Ib. per square foot of 4 
grate gave per pound of coal 9.5 


The above are all water-tube boilers. 
The Hermione, with Scotch boilers, gave — 


Burning 12 lb. 10.1 
’ pad ” 9.8 
<a reais ee 9.6 
The Sirius, also Scotch boilers, gave— 
Burning 12 lb. 11.0 
” 2 ” 9.7 
+ 28 ,, 9.6 


Taking the 30 hours’ coal consumption trial of the 
Powerful, at 18,500 horse-power, she burnt 1.81 Ib. per 
indicated horse-power; and the Terrible, at the same 
horse-power, burnt 1.71 lb. per indicated horse-power. 
This was with the engines developing 75 per cent. of their 
maximum power. 

Comparing this with the 30 hours’ coal consumption 
trials of other large ships with modern engines and cy- 
lindrical boilers we find— 


Renown 1.88 lb. at 6204 I.H.P. 
Majestic 2 is: ,, Se . 
Magnificent ... LOB 4, Bis. + 
Sultan “i ai gs ws 
Prince George 182 ,, 6216 ,, 
Victorious 13: «4, Gee a 


In these cases the engines were working at 50 per cent. 


of their designed powers, which is about their most 
economical rate of working per indicated horse-power. 
The Sharpshooter on her long sea trials varied between 


1.7 lb. and 1.9 1b. of coal per indicated horse-power. 

hese comparisons are interesting, but what we want 
to get at, the vital point, which mainly concerns the 
executive officer who is responsible for the movements of 
ships and squadrons, is the question of how far a ship can 
actually be depended upon to steam for each ton of ordi- 
nary coal, as received from the collier or coal store abroad. 
In other words, her practical radius of action at various 
speeds according to the nature of the service she is re- 
quired to carry out; and it is scarcely necessary for me 
to point out, with regard to this radius of action, that the 
distances calculated upon the basis of trials under favour- 
able circumstances, with good coal, smooth water, clean 
fires and boilers, and everybody ‘‘on trial,” are not the 
same as the distances which we make good at sea. In 
fact, when we see it published that a certain ship can 
steam 10,000 miles at 10 knots, we do not quite believe it; 
and if we did not in practice allow a very liberal dis- 
count, we should frequently find ourselves 200 or 300 
miles from our port with no coal on board, and no means 
of getting there. 

The distance which any given ship can make good for 
a ton of coal depends upon several doubtful, if not un- 
known conditions: amongst them, the quality of the coal, 
the ability of the stokers, the state of the ship’s bottom, 
and the state of the weather are important items. But 
probably the most important of all is the evaporative effi- 
ciency of the boilers—not on first starting, but after 
several days’ steaming ; and it is under che head that we 
are encouraged to look to water-tube boilers to do great 
things for us, in the way of making our coal go much 
further, and thus increasing our practical radius of action. 

The Sharpshooter, after steaming from 1 p.m. on 
October 7 to 4 p.m. on the 12th, that is to say, for 124 
hours, was able to obtain 90 per cent. of the maximum 
generative efficiency of her boilers. For 63 hours of this 
period the boilers were worked to their utmost power, 
until all the coal in the ship was expended. 

If a set of Scotch boilers of the Navy type maintained 
75 per cent. of their efficiency at the end of a 24 hours’ 
full power run, they were considered to be doing well. 

7. Ability to Stand Rough Treatment.—While the 
Powerful was building, two of her boilers were erected 
in the works of the Naval Construction and Armaments 
Company for the purpose of carrying out evaporative 
trials; and they were subjected to every species of hard 








usage, such as never would have been attempted with any 
cylindrical or locomotive type of boiler. A disinterested 
witness, an engineer of wide experience, says: ‘‘ I never 
before saw boilers get such rough treatment. Nothing 
was thought of drawing the fires suddenly, blowing the 
boilers empty, pumping them full again with absolutely 
cold water ; and this was done two or three times a day, 
in an ordinary day of eight working hours. Never a leak 
anywhere, after all this heroic treatment. A cylindrical 
boiler would have been streaming water from seams and 
tubes under similar conditions.” 

It may be said that such a test was unnecessary, as 
boilers in actual service are never required to stand such 
treatment. 

The remark would probably be true if applied to mer- 
chant steamers, or even packets, the requirements of 
which I am not attempting to discuss ; but with regard to 
warships it is not easy to say what hardships their boilers 
may be called upon to endure in cases of emergency ; and 
it must be remembered that it is for cases of emergency 
that they are built and equipped, so that the ability to 
stand all kinds of rough treatment and sudden calls is a 
quality which is likely to make itself manifest under the 
at present unknown, but probably very great strain of 
war service. 

8. Easier Work for the Stokers.—It is claimed for the 
Belleville (and I believe also for all types of water-tube 
boilers) that the stoking of them is easier than that of 
cylindrical boilers; that the fires being all at the right 
height—instead of some too high and some too low— 
enables the stokers to use their strength to the best ad- 
vantage, and with the least exhaustion. It is also 
claimed that as the firing is light, the coal having to be 
put on sparingly but frequently, the work is not so severe. 
This last does not aa convincing tomy mind. But I 
do not profess to be a judge of stoking, and my informa- 
tion enables me to state that the stokers like the boilers, 
and have confidence in their safety, and in the reliability 
of the automatic feeding arrangement; and if it should 
be proved by further experience that the physical labour 
really is lighter, it will be a very important gain, as the 
falling off of speed in warships during a prolonged run 
ata high percentage of their power is as much due to 
the exhaustion of the stokers as to any other cause, 
and the practice of employing deck hands in the stoke- 
hold, or even to trim coal, would scarcely be admissible 
in time of war. 

While desirous of being absolutely impartial on the 
boiler question, I find that my remarks have been almost 
entirely favourable to water-tube boilers, and specially so 
to the Belleville type, that being the type which interests 
us most, as it is being fitted in so many of our large 
cruisers, and in the new battleships ; but I need scarcely 
say that I have no interest in the matter, beyond the 
interest of wishing to see the best type of boiler in all our 
ships, both large and small. 

I have been trying to find out something against the 
Belleville boilers, but I have not had much success. I do 
not, of course, mean to say that there are not better 
boilers in the market. Such an assertion would be 
hazardous in the extreme, in view of the very large number 
of different types which are now seeking recognition. It 
may very well be that the best type has not yet been in- 
vented ; but, however this may be, there is not much 
profit in speculating on the unknown future. It is enough 
to discuss what we have got. 

It may be that the life of the Belleville boiler is not so 
long as that of the Scotch boiler. On this point I am not 
in a position to speak with any authority, though I am in- 
formed that the French pote Ses eruiser Alger has lately 
arrived at Toulon, after three years’ service on the China 
station, and that her boilers (Belleville) are entirely 
without defects. Three years is not, of course, a long 
life fora set of boilers, but to be without defects is, at any 
rate, a good sign. And it must also be remembered that 
when it does become necessary to reboiler a ship with 
water-tube boilers, it can be done without ripping up the 
decks and pulling the ship to pieces—a matter of very 
great importance. 

With regard to the comparative cost of water-tube 
boilers of different types and Scotch boilers, I have no 
information ; in fact, I have deliberately refrained from 
seeking any, as it would have instituted comparisons 
which I desire to avoid, viz., comparisons between the 
different types of water-tube boilers. And, moreover, 
unless there had been a very large difference in favour of 
Scotch boilers—larger than I believe to be possible—it 
could not be taken into consideration in an expensive 
structure like a warship, not built for commercial compe- 
tition. 

The advantages of water-tube boilers, which I have 
endeavoured to point out, though they will be duly 
appreciated by executive and engineer officers during 
ordinary peace service, seem to be just exactly of that 
particular nature which will cause them to be specially 
conspicuous under the rougher, more sudden, and more 
urgent demands of war. 








CaNADIAN Paciric Rattway.—The net revenue of 
the Canadian Pacific Railway Company last year was 
8,107,582 dols., as compared with 7,480,951 dols. in 1895 
and 6,423,310 dols. in 1894. The directors recommend 
a dividend for 1896 at the rate of 2 per cent. per annum, 
carrying forward 95,800 dols. In the course of last year, 
758,271 dols. was expended on additions and improve- 
ments upon the company’s system, while a similar ex- 
penditure of 282,231 dols. was made upon leased lines. 

he total revenue collected last year was 20,681,597 dols., 
as compared with 18,941,037 dols. in 1895, and 18,752,168 
dols. in 1894. Goods, mineral, &c., traffic figured in these 
totals for 13,187,560 dols., 11,877,852 dols., and 11,445,378 
dols. respectively. 
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BOILER EXPLOSION AT DUKINFIELD. 


A FORMAL investigation by the Board of Trade has | 


been held at the Town Hall, Ashton-under-Lyne, with 
regard to the circumstance and cause of a boiler explo- 
sion which occurred on January 8 at the Dukinfield 
Iron Works, occupied by Messrs. Bown, boilermakers. 
Several of the workmen were injured by the explosion, 
but fortunately no one was killed. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. 
Alexander Gray, consulting ay Mr. Gough con- 
ducted the investigation for the Board of Trade, and Mr. 
Overend Evans, barrister-at-law, represented the owners 
of the boiler. 

In his opening statement Mr. Gough said that the 
yarties to the inquiry were Messrs. A. T. and J. K. 
are, the trustees under the will of the late Mr. C. A. 
Bown, and they traded under the name of John Bown. 
The late Mr. C. A. Bown acquired the works about 10 
years ago, and when he died in 1895 his sons assumed 
possession. They had no intimation from whom the 
Coier had been purchased. It was of the single-flued 
Cornish type, about 18 ft. long by 4 ft. 9 in. in diameter. 
It was purchased second-hand, and before being set to 
work at the Dukinfield Iron Works it was examined and 
tested by hydraulic pressure to 150 1b. on the square inch. 
For some years it was worked at a pressure of 60 Ib., and 
appeared to have been periodically examined and_care- 
fully looked after by the late owner, Mr. C. A. Bown. 
About three years ago a slight defect near the furnace 








his intention to put a new blow-off cock on the boiler im- 
mediately after the defective one had been taken off, but 
unfortunately pressure of business and other matters 
prevented his doing so, and the blank flange re- 
mained on. So far as he (Mr. Gough) h been 
able to ascertain, no measures were taken to change 
the feed water during this time. In November last 
the boiler became short of water on one occasion, 
and, as a result, the furnace tube was overheated, and 
subsequently leaked at one of the seams. This was reme- 
died by caulking, but the tube was not gauged to see 
whether it had lost its cylindrical form. The shortness of 
water was believed to be due to a chip getting under the 
non-return valve. At that time Mr. Bown formed the 
opinion that there was a very little accumulation of dirt 
inside the boiler. The explosion occurred at about 
4.30 p.m. on Friday, January 8. The attendant had 
reduced the steam pressure to between 35 lb. and 40 Ib.. 
as registered by the steam gauge, preparatory to the 
closing of the works for the ay, and the water was said 
to be about 6 in. up the glass. The furnace tube collapsed 
throughout almost its entire length both along the top 
and the bottom, the plates being cracked and torn apart 
in various places. The brickwork of the side flues was 
demolished, and some of the firebars were projected 
through a wooden partition for a distance of over 50 ft. 
Seven persons were severely scalded by the escaping 
steam, but all had since recovered, though only two of 


them had as yet resumed work. 
The engraving given herewith, prepared from a photo- 





scaleincreased theirdanger. In witness’s opinion not putting 
on the blow-off cock had nothing to do with the explosion. 

By Mr. Gough: On examining the tube after the 
collapse he could find no defect likely to cause the explo- 
sion, and there was very little scale on the plates. 

By Mr. Howard Smith: Furnace tubes were now made 
with encircling rings to add strength. The absence of the 
blow-off cock and pipe had nothing to do with the explo- 
sion. There were only about two buckets full of scale in 
the boiler at the time. 

Thomas Meredith, fireman at the works, said he could 
not say how it was that the boiler was short of water six 
weeks before the explosion. When he observed that the 
water was gone, he raked out the fire, and when the 
boiler was refilled it began to leak. On the day of the 
explosion th> pressure was 45 lb., but when the collapse 
occurred he was running it down for stopping for the 
night, There were about 74 in. of water in the glass tube 
just before the explosion. 

Mr. Haughton, engineer-surveyor to the Board of 
Trade, said he had made an examination of the exploded 
boiler, and produced his report, together with sketches 
and photographs. The furnace tube was subject to over- 
heating from the density of the water being allowed to 
rise, and from the presence of deposit. The working 
pressure was rather higher than he would consider ad- 
visable. sarge the tube to be circular, it should not 
have collapsed at the working pressure, but it was possible 
it had lost its shape from the overheating it sustained six 
weeks before the explosion. 








tube was observed and repairs were effected, after 
which the pressure was reduced to 45 lb., which was 
sufficient for the requirements of the works. In Feb- 
ruary, 1895, Mr. Bown died, and the business was 
subsequently carried on in the interests of his children 
by Mr. T. Bown, of Preston, and Mr. J. 
Bown, of New Swindon, Wiltshire. Three sons of the 
late Mr. Bown—Herbert, Ernest, and Walter Jesse— 
were employed at the works, and the last-named had 
charge of the boiler and made periodical examinations. 
This gentleman had had considerable practical experience 
as a boilermaker, but he did not appear to have had the 
benefit of a theoretical education, and neither he nor his 
brothers made inquiry with a view to determining the 
ressure at which the boiler could be safely worked. The 
oiler was employed for driving the machinery at the 
workshop, and was fed with water from the Peak Forest 
Canal. At Christmas, 1895, Mr. W. J. Bown examined 
the boiler and was, Mr. Gough thought, then satisfied 
that his examination was carefully ror 4 It was also his 
practice to see that the water was blown off from the 
iler once a week. On August 22, 1896, Mr. Bown ex- 
amined the boiler, and found that the deposit on the flue 
tube wasabout ;; in. in thickness. It was only soft mud, 
which could be easily washed off with a hosepipe. The 
cast-iron pipe connected with the blow-off cock was found 
to be wasted by corrosion and was leaking. Mr. Bown 
therefore took the pipe and cock off and placed a blank 
flange over the aperture of the plate from which they had 
been removed. This, Mr. Gough said, of course, took 
away the means of clearing the boiler of the mud and 
sediment left by the feed water. Ordinarily, as already 


stated, the boiler was blown off weekly, but after the 
blow-off cock had been removed it was not blown off at 
all. 


Mr. Bown would te]] the Commissioners that it was 





gtaph by Mr. Joseph Jenkinson, 17, King-street, Dukin- 
field, shows the furnace tube in its collapsed condition 
after the explosion. 

After Mr. Gough had concluded his statement, evi- 
dence was Called, of which the following is a sufnimary ! 

Mr. Walter Jesse Bowh said he was a boilermakei, and 
had worked upon the pfeimists 10 years. He had no 
theoretical knowledge, but he knew how to construct a 
boiler. The boiler was bought by his father second-hand 
about 11 years ago. It was worked at 60 lb. pressure 
originally, and always did well. He made an internal 
examination once a year, and did so in December, 1895, 
when he found the boiler in good condition. There was 
no distortion of the furnace tube, In August last he again 
made an examination; there was very little dirt inside the 
boiler, only about 7 in. deep of soft mud. The water 
used was from the Peak Forest Canal, and was not very 
dirty. He found the blow-off pipe severely corroded and 
leaking, so he took it off and put on a blank flange. He 
was very busy and could not stop to put a new pipe on at 
that time, nor could he change the feed water. About 
six weeks prior to the explosion the boiler ran short of 
water when the fire was banked, owing to a piece of chip 
getting under the non-return valve. The furnace tube 
then began to leak at the first seam, but he caulked it 
and the leakage ceased. He did not gauge the tube, but 
it was oueteel cylindrical, and had not come down. The 
boiler was fed i an injector, and there was no difficulty 
with it. Witness had seen the boiler since the explosion, 
but had not formed any definite opinion as to the cause, 
though he thought the furnace tube had perhaps been 
affected by the previous injury. 

By Mr. Evans: His father never expressed any doubts 
about the boiler. There was no depression in the furnace 
tube. Sometimes there were latent defects in plates, and 








Mr. Woodthorpe, engineer -surveyor to the Board 
of Trade at Liverpool, agreed with the last witness 
that the explosion was due to overheating of the fur- 
nace tube, 

By Mr. Howard Smith: If the furnace tube had been 
strengthened by encircling rings it would have been ren- 
dered secure. 

This concluded the evidence, and the Commissioners 
then adjourned to make an inspection of the boiler. 
On their return, Mr. Howard Smith gave judgment. 
The Court held, he said, that the users of the boiler were 
to blame for not replacing the blow-off cock after its re- 
moval last August. Mr. Walter Bown had told them 
that he intended to put the matter right, and would have 
done so in about a week after the boiler had exploded. 
At Christmas time and at the New Year they, as boiler- 
makers, were so busy in repairing other people’s boilers 
that they could not attend to their own, but directly the 
busy time was over Mr. Bown intended to replace the 
blow-off cock. This, the Commissioners thought, might 
have been a fair excuse if the defect had occurred just 
before Christmas, but it did not affect the fact that all 
through the months of September, October, and Novem- 
ber the boiler was allowed to work without the means of 
clearing away the mud. They accepted the opinion of 
the Board of Trade surveyors that the explosion was 
caused by the flue tube becoming overheated, and so 
ne an thereby that it was unable to withstand the 
pressure to which it was subjected at the time; and they 
were further of opinion that the overheating was caused 
by the accumulation of organic matter in the boiler, 
which prevented the water itself coming into proper 
contact with the plates of the tube. The collapsing pres- 
sure of the tube being, in the judgment of the engineer- 
surveyors, Mr. Woodthorpe and Mr. Haughton not 
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more than 140 lb., the Commissioners did not think that 
45 lb. was a safe-working pressure. Under these circum- 
stances the Court found that Messrs. A. T. and J. K. 
Bown, the trustees who had legal charge of the works, 
were to blame for the explosion. 

Mr. Gough thereupon asked that Messrs. Bown should 
be ordered to pay part of the costs of the inquiry. 

Mr. Overend Evans pointed out that the trustees were 
carrying on the works solely in the interests of the 
children of the late Mr. Bown, and not for any personal 
advantage. On this ground he appealed to the Qourt to 
deal with them as leniently as possible. 

The Commissioners thought that Mr. Walter Jesse 
Bown had acted very imprudently, but taking into con- 
sideration the facts urged by counsel, they thought they 
would be justified in making a light order, which was that 
Messrs. A. T. Bown and J. K. Bown should each pay 
the sum of 7/. 10s., making 15/. in all, to the solicitor to 
the Board of Trade towards the costs of the investigation. 

Mr. Overend Evans, in reply, said that they were ex- 
ceedingly obliged to the Commissioners, and the inquiry 
then terminated. 








RECENT TRIALS OF THE CRUISERS 
“POWERFUL” AND ‘‘TERRIBLE.”* 
By Mr. A. J. Durston, C.B., R.N., Engineer-in-Chief 
of H.M. Navy, Member of Council. 

Tne recent official trials of the large cruisers Powerful 
and Terrible have attracted attention, owing to the large 
departure from previous boiler practice in the British 
Navy made in those vessels, and the magnitude of the 
installation. It is proposed to give a description of the 
trials with data obtained therefrom. 

These trials have been so fully and completely re- 
ported in the professional and other papers, that the writer 
now submits this paper for the purpose of eliciting those 
valuable criticisms which, from their long and varied ex- 
periences in charge of or in building warships and _ their 
machinery, the members of this Institution can contribute, 
and thus assist us, who are engaged in endeavouring to 
make the propelling machinery of our fleet as efficient as 
practicable. 

Mr. Milton, in his two valuable contributions to the 
Transactions of this Institution in 1893 and 1894, gave a 
very full description of the various types of water-tube 
boilers then in use and building, to which members can 
refer for the recent history of this subject. It need only 
be added that the question of fitting water-tube boilers to 
our warships generally has been much ‘accelerated of late 
years by the introduction of the small tube type of water- 
tube boilers by our Thames torpedo-boat builders, and by 
the action of Lord George Hamilton when First Lord of 
the Admiralty in 1891, in ordering an installation of this 
type for the Speedy torpedo gunboat of 4500 indicated 
horse-power. 

The advantages gained in weight and quickness of 
action in this vessel were so great that attention was 
turned to the installation of water-tube boilers of the large 
tube type adopted by our neighbours across the Channel 
in both their naval and mercantile ships. The result of 
further inquiries was the selection for the ships of our 
Navy of second-class cruiser class and above, of that type 
of boiler which has been most extensively en and of 
which the greatest experience had been gained, especially 
in the long ocean voyages of the Messageries Maritimes 
mail steamers, and which was found to possess similar ad- 
vantages, 

Before proceeding to the description of the trials of the 
Powerful and Terrible, it may ia to simplify the bases 
of discussion if the practice of the Admiralty in regard 
to the power and heating surfaces specified in their con- 
tracts for machinery of ships is stated. For cylindrical 
boilers and forced draught the conditions are : 

1. A trial at maximum power for four hours, with air 
pressure not exceeding 1 in. of water in stokeholds. 

2. A trial at natural draught power for eight hours, 
the air pressure not to exceed 4in. This natural draught 
power is about 80 per cent. of the maximum power. 

3. A trial of 30 hours at about 50 per cent. of the 
maximum power, and called the continuous sea-going 
power. 

4. The heating surface is designed to be not less than 
2.5 square feet per indicated horse-power at natural 
draught, which is equivalent to about 4 square feet at the 
continuous sea-going power. 

5. Trials are made every three months of ships in com- 
mission, on which for four hours the full natural draught 
power is required, and for another 20 hours, the con- 
tinuous sea-going power at least, with the engine-room 
complement in three watches. 

6. It can be stated that in many ships, and for periods 
of from 48 to 96 hours, over 90 per cent. of the natural 
draught power, or over 75 per cent. of the maximum 
power, has been maintained, and as in action two watches 
will be on duty in the engine-roo.n and stokeholds, it is 
not an extravagant assumption to make (provided the 
boilers are clean and engines suitably adjusted, and other 
conditions favourable), that the maximum prs can be 
obtained whenever required for short periods. For long 
chasing a more or less close approximation to natural 
draught power and speed can be maintained. 

7. One other point. It is well known that, for the 
great bulk of the steaming of a man-of-war, the speed 
required is only moderate. As speeds have increased, the 

roportion of maximum to ordinary cruising power has 
lena very great. Taking 10 knots as the ordinary cruis- 
ing s , the proportion of full power required for this, 
which in the days of the first ironclads was 50 per cent., 
decreased to 33 per cent. in the Thunderer, and more re- 
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cently to 13 per cent. in the Aurora class and in the Royal 
Sovereign class, 11 per cent. in the Edgar class, and 
finally, about 84 per cent. in the cruisers Powerful and 
Terrible. These facts well illustrate that of necessity the 
machinery of a warship is a compromise between economy 
and those conditions involving small space and weight. 
Dominating all is the facility it should afford the captain 
in handling his ship in action or in maintaining speed in 
chasing. 

Belleville boilers are fitted in the Powerful and Ter- 
rible, and as boilers of this type were previously tried in 
the Sharpshooter, a statement of the results obtained in 
that vessel will form a useful preliminary. The Sharp- 
shooter is fitted with eight Belleville boilers, having a 
heating surface of 7700 square feet, and grate surface 
of 270 square feet. The amounts of heating and grate 
surfaces were selected independently of the maximum 
power of the engines originally fitted, and boilers were 

ut in of a size suitable to space available. After the 

ilers were fitted on board, a series of evaporation trials 
were made at rates of coal consumption varying from 
9.19 lb. to 19.43 lb. per square foot of grate, with the results 
shown on Table I. (see next page). The two trials at about 
19.4 Ib. per square foot of grate, and of seven to eight 
hours’ duration, gave 9 Ib. J a per pound of Welsh 
coal from a temperature of feed of 50 deg. evaporated at 
386 deg. or 195 lb. pressure. The feed was measured 
radios 4 special tanks, and careful watching of the sepa- 
rators showed no water passing over from the boilers to 
the engines. At about the same time some similar 
evaporation trials were made on the cylindrical boilers of 
other ships, and the results in regard to evaporation of 
water per pound of fuel were slightly under those with 
the Belleville boiler. This point is not insisted on here 
further than to state that the trials showed us no disad- 
vantage in point of economy would accrue from the use 
of the Belleville boiler. M. Risbec, the director of the 
Messageries Maritimes Company, also in a letter pub- 
lished some time since in the professional press, states his 
experience to be that little or no difference in economy 
exists between the Belleville and cylindrical boiler. (See 
ENGINEERING, January 10, 1896.) 

On the Sharpshooter’s eight hours’ trial at sea to corre- 
spond with the natural draught power of the locomotive 
boilers originally fitted, 2612 indicated horse-power was 
maintained with all the boilers in use, the coal consump- 
tion being 1.98 Ib. per indicated horse-power per hour, 
and 19.4 tb. per square foot of grate. This was followed 
by a three hours’ trial at higher power, when 3220 indi- 
cated horse-power was palaiakend oith all boilers in use, 
the coal consumption being 2.05 lb. per indicated horse- 
power per hour, and 24.5 per square foot of grate. As 
the outcome of a discussion in Parliament, this vessel 
was ordered to carry out a series of trials, each extending 
over 1000 nautical miles, to test the endurance of the 
boilers, their suitability for manceuvring the ship, and 
the consumption of fuel at various powers. This dis- 
tance, too, used up nearly all the coal conveniently ac- 
cessible. To avoid risk of failure of the engines, which 
are of very light construction, it was decided to use only 
six boilers for these trials out of the eight fitted. 

Eight trials were made, each of 1000 miles, and occupy- 
ing from 62 to 69 hours each, and one—the first—of 700 
miles, which was thus shortened on account of fog. Four 
were at 1550 indicated horse-power, giving about the 
same proportion of boiler surface to indicated horse- 
power as is provided for the continuous steaming power 
(18,000 horse-power) of Powerful and Terrible. vo of 
them were at about 1800 indicated horse-power, two 
others about 2000 indicated horse-power, and the final 
trial at about 2200 indicated horse-power, the latter 

iving the same proportion of boiler surface to indicated 
orse-power as that corresponding to 25.000 indicated 
horse-power in Powerful and Terrible. All these trials 
were carried out with perfect success as regards the 
boilers and all their fittings, and the manceuvring of the 
ship as affected by the boilers. The few small repairs done 
were of a trivial character. 

From Table II. it will be seen that the consumption of 
coal on these nine trials averaged 1.87 lb. per indicated 
horse-power per hour, the lowest being on the final trial, 
viz., 1.73 Ib. 

The good many tactical points proved to be possessed 
by these boilers need not be reiterated here; they are 
sufficiently indicated in the footnote to Table II., con- 
taining the report of the commanding officer of the Sharp- 
shooter, and no doubt Admiral FitzGerald will deal more 
fully with these points. One may perhaps be mentioned: 
the quickness of action of these boilers, as in those of the 
small tube type, is due to the small quantity of water 
they contain, the system of feeding employed enabling the 
boilers to be worked with perfect safety, and to readily 
respond to the demands made on them. 

he Powerful and Terrible are designed to attain a 
maximum power of 25,000 indicated horse-power for short 
periods, and a continuous sea-going power of 18,000 indi- 
cated horse-power for as long as the coal lasts. To insure 
that these conditions would be fulfilled the trials specified 
were as follows : 

1, An eight hours’ trial, during the first four hours 
developing not less than 25,000 indicated horse-power, 
and during the second four hours not less than 22,000 
indicated horse-power. 

2. A 30 hours’ trial, maintaining not less than 18,000 
indicated horse-power. 

To add to our information as to the probable consump- 
tion of coal at lower speeds, as when cruising with a fleet, 
a third trial was specified, viz. : 

3. A 30 hours’ trial, during which a power of 5000 
indicated horse-power, or 20 per cent. of the full power, 
was to be maintained. On the two last-named trials the 
coal consumption was to be carefully measured, and the 








the boilers and feed tanks, and thus make up all waste, 
so that the coal measured would include distilling, elec- 
tric light, and all other auxiliary services of the ship that 
are necessary when steaming for prolonged periods. 

The engine pressure specified was 210 lb. per square 
inch, an increase of 60 lb. beyond that of the vessels 
immediately preceding them. This increase was made to 
take advantage of the special feature of the boiler, viz., 
its adaptability to the use of high steam pressures, and 
thus to reduce the size of the engine required for the 
maximum wer, and to secure economy. Two low- 

ressure cylinders were fitted, the engine being of the 
our-cylinder triple-expansion type, with dimensions as 
follows: High-pressure cylinder, 45 in. in diameter ; 
intermediate-pressure cylinder, 70 in. diameter ; two low- 
pressure cylinders, each of 76 in. diameter, with stroke 
of 4 ft., and a designed cut-off in the high-pressure cylin- 
der of 74.5 per cent. The extreme ratio of cylinders is 
5.7: 1. Allowing for clearances in high-pressure cylin- 
ders of 25 and 31 per cent. in the Powerful and Terrible 
respectively, the real ratios of expansion at the full 
powers were about 6.62 and 6.08. 

The cylinders are arranged in both ships with the 
high-pressures forward and the two low-pressures aft, 
but the cranks of the engines are somewhat differently 
disposed with regard to each other. In the Powerful the 
two low-pressure cranks are opposite one another, and 
the high-pressure and intermediate-pressure are also 
opposite each other, but at right angles to the low-pres- 
sure cranks. In the Terrible the four cranks are placed 
consecutively at right angles with each other. The 
coupling bolts of the shafts are arranged in both ships to 
admit of variation in the disposition of the cranks. As 
regards vibration of ship, of which there was but little, 
and that only at from 90 to 95 revolutions, the trials 
showed that the Powerful’s was the more desirable 
arrangement. 

As regards the engines, several trials were made to 
overcome difficulties of detail; after the necessary ad- 
justments were completed everything worked very satis- 
factorily. 

_ All the cylinders are steam jacketed, the jacket-reduc- 
ing valves in each ship being loaded to 100 Ib. in the case 
of the intermediate cylinders and 25 lb. for the low-pres- 
sure cylinders. The high-pressure cylinders are jacketed 
with steam of 210 Ib., ¢.¢., with steam taken from the 
engine side of the main reducing valve. 

oming now to the boilers, these are 48 in number, 
alternately of seven and eight elements each. One-third of 
the boilers are arranged with tubes athwartship at the for- 
ward end of the vessel in four water-tight compartments, 
while the remaining two-thirds are placed with tubes 
fore and aft in four other water-tight compartments be- 
tween the former and the engine-rooms. As regards the 
leads of feed and steam pipes, the boilers are divided into 
six distinct groups, with a separate steam and feed ser- 
vice to each _—. The six main steam pipes are carried 
aft to the forward bulkhead of the engine-room, three on 
each side of the middle line of the ship, with a stop-valve 
on each at this bulkhead. 

The total heating surface of the boilers is 67,800 square 
feet, and the grate surface 2200 square feet ; the boiler pres- 
sure is 260 lb. per square inch, reducing valves being fitted 
in the engine-rooms to limit the engine pressure to 210 lb. 
per square inch. The six main feed pumps are placed in 
the engine-rooms. There are eight auxiliary feed pumps, 
one in each boiler-room. In addition to the stoke- 
hold fans, necessary to insure a constant supply of air 
from the upper deck in all circumstances of weather, air- 
blowing engines for the purpose of supplying air in jets 
- _ the furnace gases and assist the combustion are 
itted. 

Experience with these boilers had previously shown 
that, to secure efficient results, the fires should be stoked 
at regular intervals and kept light, in view of the fact 
that — only the funnel draught was available. 
For this purpose clocks were fixed in the stokeholds, and 
the two furnace doors in each boiler were fired alternately 
at intervals of about four or five minutes, thus the fire 
was replenished every eight or ten minutes, Sight-holes 
are provided in the smokebox casings through which the 
fires can be observed. Air gauges can be inserted in 
these sight-holes to ascertain the pressure of the gases 
over the fires. The amount of coal burnt at the trials of 
18,000 indicated horse-power and under was ascertained 
by tallying and weighing one bucket in three. 

A tabulated list of the particulars of the trials of the 
two ships is given in Table ITT. 

The first trial to be made was that of the Terrible at 
5000 indicated horse-power, or 20 per cent. of full power. 
On this trial the coal consumption was higher than anti- 
cipated, due in a large measure to irregular stoking, and 
to some internal defects of the engines which were subse- 
quently removed. The trial of the Powerful, which took 
place shortly afterwards, gave much better results as far 
as the consumption of coal was concerned, the stoking i 
this case being done in the regular manner above yor, Bey 
The consumption per indicated horse-power per hour was 
2.06 lb., and this compares favourably with older en- 
gines at the same percentage of their full power. It must be 
remembered that on these trialsthe engines were working 
at only 20 per cent. of full power, and that the coal con- 
sumption includes that for electric lighting of vessel, 
making up waste of feed water, and all other auxiliary 


; Services, which account for a considerable proportion of 


the total coal expended when the main engines are exert- 
ing low powers. 

The trials at 18,000 indicated horse-power were made ta 
test the working and coal consumption at the continuous 
sea-going power. This specified power is 72 per cent. of 





evaporators were required to maintain the water level in | it will be seen that about 18,500 indicated horse-power 


the maximum. The cut-off in the high-pressure cy- 
linders was practically .6 in both ships. From Table III. 
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Tape I.—Evaporative Trials of ‘Sharpshooter” with high-pressure receiver to the cylinder at the commence- 

. ane Belleville Boilers in Use, having a Total Grate Sur- | ment of the stroke is about 4 1b. in the Powerful, and 

e of 135 Sq. Ft., and Heating Surface of 3848 Sq. Ft. | about 18 lb. in the Terrible. If we take the fall of pres- 
face of q. #., Wy q * Rasame tas : 

c _________________ | sure to the middle of the admission lines of the diagrams, 
| | pounds of Wat the reductions of pressure are about 34]b. and 42 Ib. re- 
| neapented oar spectively. This divergence occurs, although the areas 

st | Tempera- | Coal Burnt | pound of Coal for the admission and e of steam through the 
| ture of | per Square i cylinder ports are larger in the Terrible than in the 
= a Feed Water; Foot of ater ss Le Powerful. 78 
of | i or | a “pe ‘ ‘ ‘ 

Trial.) Gauge). | — =" From and The difference is still more marked on the — at 18,000 
Actual. at 212 deg. | indicated horse-power. The fall of pressure from receiver 
Fahr. to high-pressure cylinder at the commencement of the 

ee a Ib Ib Ib stroke is about 8 Ib. in the Powerful and about 33 Ib. in the 

hours bf 50 18.8 8.97 10.1 Terrible, and taking the fall of pressure to the middle of 
; 194 50 | 19.43 9.07 lll the ee — - the —— as — it is about 
7 196 50 19.4 9.0 11.0 35 lb. and 53 Ib. in the two ships respectively. 
8 188 51 12.09 8.5 10.4 It is considered that the comparatively large loss of 
8 195 51 9.19 8.64 10.5 pressure in the Terrible is due principally to the small 
8 219 51 12.1 8.88 10.9 amount of lead given to the valve, and to the larger clear- 
ance spaces in the high-pressure cylinder. This will be 
TABLE II.—H.M.S. ‘“‘SHarpsHoorer” Spectra, Sea TRIALS. 
eee : 
| Md Ms . | 
| wl | Z | 58 & 5 Coal. 
3 : Ss =} - | Be S | ; 
- 5 . +s ¥ 89 € Bs | x 23 8s 
ra] | Date. m a des i RS) 3 25 & aqun |O5e& 
. aie al os =) cy > Re out nD ® 5 2a |S 
& | a © se | = 2o- | =e | O: eon i ohs 
= 4 a ae u g2 | s Leo! ©. pe a 2a Sex 
z | = | & | | 88) 2 | S28! #8 | 28 | 38 | sBs loess 
z, | fa) mo 4 x, | 5* a Zne | 37 Bo | ae o™ a -4-°| 
a 1895. Miles | Hours | | | sq. ft. | sq. ft. | tons Ib. Ib. 
1 June 20 to 22 693 | 48} Sea 1553 14.3 6 202 5770 | 63 14.4 1.87 
2 | » 20 » 1000 | 69 9 | 1549 14. | 6 202 5770 | 91.4 14.6 1.91 
3. |July 3 to6 1000 664 3 | 15D |. || 202 6770 | 96.5 | 16.0 2.07 
4 » lltol4 1000 | 68 ” 1554 14.7 6 202 5770 | 91. 14.9 1.94 
oe. 10-388 Trial abandoned on account of bad weather. 
5 53: 26 45 SL 1000 66; Sea | 13804 14.9 6 202 5770 | 103.4 17.2 1.92 
6 |August 7000) .. 1000 69} ” | 1820 14.4 | Go | 202 577 104.2 =16.6 1.84 
7 |September 18 to 21 .. 1000 65 ae 2016 15.3 | 6 202 5770 | 105.1 17.9 1.8 
go [oe BR, Motea..|. 2000 635 % 2037 | 15.7 | 6 202 5770 +1032 | 18.0 1.79 
9 ‘eeu 8 to 13 1000 62 99 2194 wma 6 202 5770 105.4 18.8 1.73 


was realised in each vessel, the coal consumption, includ- 
ing all auxiliary work, being 1.83 lb. in Powerful and 
1.71 lb. in Terrible, the proportion of the realised power 
to the designed full power being 74 per cent. Taking into 
account the effect of clearance, the ratios of expansion of 
the steam on these trials are 7.73 and 7.0 in the Powerful 
and Terrible respectively. The final pressures of the 
steam in the two cases were 12.6 and 15 lb. absolute re- 
spectively. A less consumption of coal per indicated 
horse-power per hour may reasonably be expected at 
lower powers—say, at 50 per cent. of the maximum with 
the engines further linked up. The coal consumption 
compares favourably with that of older vessels in the ser- 
vice at the same percentage of the maximum power of the 
engines. : 

T'wo examples, which are averages of their respective 
types, may be taken. In recent battleships with 150 lb. 
steam pressure at the engines, the mean coal consumption 
at an average of 86.5 per cent. of the maximum power in 
four vessels was 2.25 lb. on trials of eight hours’ duration, 
and at 51.3 per cent. the mean results from seven vessels 
gave 1.73 lb. per indicated horse-power per hour on trials 
of 30 hours’ duration. In recent second-class cruisers, 
also with 150 Ib. steam pressure at the engines, the mean 
coal consumption in six vessels at an average of 85.8 per 
cent. of maximum power was 2.18 lb. on eight hours’ 
trials; andin nine vessels at 51.1 per cent. of maximum 
power it was 1.64 lb. per indicated horse-power per hour 
on 30 hours’ trials. In view of these figures, the coal con- 
sumption at 74 per cent. of maximum power—viz., 1.83 lb. 
and 1.71 Ib. in the Powerful and Terrible respectively—is 
satisfactory. 

On the full-power trials the 25,000 indicated horse- 
power specified was exceeded by 900 in the Powerful and 
648 in the Terrible. The speed of 21.8 knots is recorded 
on the full-power trial of 25,900 in the Powerful, but as 
the weather conditions were not favourable, it is considered 
the true speed in smooth water would have borne the 
same proportion to revolutions per minute as that ob- 
tained on the previous trials of October 21, 1896, when 
from an indicated horse-power of 24,796, and 112.39 re- 
volutions, a speed of 22.03 knots was obtained as the 
average of three runs over the same 23-knot course course. 
The Fan trials at 5000 indicated horse-power were made 
over the measured mile in Stokes Bay ; but those at 18,000 
indicated horse-power and 25,000 indicated horse-power 
were made over the 23-knot course between Rame Head 
and Dodman Point. 

It will beseen from Table ITI. (next page) that the screw 
propellers of the two ships differed considerably in blade 
area, but the conditions of weather on the high-power trials 
precluded an absolute comparison being made of their effi- 
ciency. It is intended at an early date to make further 
trials on the measured mile to determine this and other 
questions. The jacket pressures recorded are lower than 
were intended to have tien used, but it was thought by 
the contractors advisable to use these fittings with caution, 
and this course was to. 

On comparing the diagrams of the two sets of trials, 
average specimens of which are given,* it will be seen that 
the mean fall of pressure on the full-power trials from the 





* [As we gave sets of diagrams from the engines of 
H.M.S. Powerful and Terrible on pages 532 and 692, 
vol. Ixii., and pages 84 and 85 unte respectively, we have 
not considered it necessary to vopactiane those illustra- 
tions in Mr, Durston’s paper.—Ep. E.] 











further investigated when the ship is employed on regular 
service. In full an the ratio of lead to maximum open- 
ing is .36 in the Powerful and .14 in the Terrible. 

One other comparison, which may be of interest, is 
given in a tabular form as follows : 


own staff to keep the machinery and boilers in efficient 
condition, the large tube type of water-tube boiler is re- 
| garded as the most suitable successor to the cylindrical 
| boiler, which has been employed under these conditions. 
|In the present state of our knowledge as to the best 
means to preserve water-tube boilers from decay, it may 
| be said that the endurance of such boilers is directly 
| dependent on the thickness of the tubes and the facilities 
| afforded in the design for examination and cleaning. 
| The large tube boiler, with its initially thicker tubes, 
| can submit to a greater amount of wastage without so 
materially impairing its efficiency or its life. 
| A great advantage is secured in the large tube type 
| boilers, such as those of Powerful and Terrible, by the 
| interior of the tubes being so much more ype nef 
| and quickly examined, and their condition ascertained, 
| than in the small tube type. The whole of the work of 
' cleaning the insides and outsides of the tubes can be done 
|from the stokehold floor. These advantages are pos- 
| sessed in varying degrees by other designs of the large 
| tube type. 
| In selecting, therefore, water-tube boilers of the large 
tube type for ships of and above the size of second-class 
cruisers, advantage was anticipated in point of endurance 
| comparable to that of the cylindrical boiler, whilst effect- 
| ing a considerable reduction of weight, due to the small 
quantity of water carried in the former and the avoidance 
of the thick plating of the latter. It may be Lorn 
out that the weight of water in the 48 boilers, of 25,000 
indicated horse-power, of Terrible is 50 tons. In a battle- 
ship of 12,000 indicated horse-power with forced draught, 
or 10,000 indicated horse-power with natural draught, 
with eight cylindrical boilers and 155 lb. pressure, the 
weight exceeds 160 tons. 

Objections have been raised to the greater number, of 
boilers involving a greater number of parts and complica- 
tions therefrom, but against this is to be stated that the 
various pipes and valves are smaller, and therefore more 
easily managed and — tight, and the greater number 
afford a better means of adjusting the power of boilers in 
use for auxiliary purposes or banking fires to keep engines 
warm ; and, in case of damage in one boiler, the fraction 
of the whole disabled is smaller in proportion. 

Although the Belleville has been adopted for the recent 
new ships of Her Majesty’s Navy, the Admiralty are 
not committed to this or any type of large tube boiler for 
battleships and large cruisers. In fact, at the present 
time there is being fitted in the torpedo-gunboat Seagull 
a set of boilers of the Niclausse design, for the pur- 

se of obtaining information as to its suitability. 

here is also on order a set of water-tube boilers of the 
Babcock and Wilcox design for the torpedo-gunboat 








TABLE IV.—ComparaTivE WEIGHTS PER INDICATED HorskE-PoWER WITH RECENT DESIGNS. 














A. =o 0. be | aie 
Weight | Indicated Nestea ‘ eee Total | aaa 
: 0 Horse- + Indicated Weight of Indicated | Weight of | 
Ship. a, Machi- | Power |Weight of] ‘Horse. | Boilers | Horse- | Main Ma- — 
- , neryin | perTon | cierg [Power per) and Power per| chinery | * ower 
Engine- | of A. | Pp << Ton of B. | Fittings. | Ton of C. and ton f 
Rooms. | | mons Boilers | *°"° 
=A+B+C. 
| tons tons | | _ tons tons | 
Average of three), 10,000 (N.D.) 445.4 22.43 96.6 103.6 726.51 13.76 1268.51 | 7.9 
recent battleships f 12,000 (F.D.) sa 26.93 | ‘ 124.36 v3 16.52 a | 9.46 
Powerful oo ba 25,000 789.5 31.66 | 192.72 129.7 1162.05 21.51 2144.27 1.7 
Percentage of in-\ | Compared with N.D. ws ‘ce is Se | ‘ | 56 | 
crease y ss as ee 17.56 | a 4.3 as | 30.2 





The weight of machinery of the Powerful at 25,000 indi- 
cated horse-power as compared with those of three recent 


battleships of 10,000 indicated horse-power, their natural 
draught power, shows the increase of indicated horse- 


power per ton weight of boilers to be 56 per cent. The 
weights of auxiliary machinery, such as steering, capstan, 
electric light, distilling, &c., not directly connected with 


machinery are not included. 
‘able III. it will be seen that a large 
wer is obtained with 


the main ——?, 
On referring to 
area of firegrate to indicated horse- 


this <7 tube type of water-tube boiler, a factor of con- 
siderable ——- in the maintenance of power for long 
riods. The Belleville system of automatic feeding has 


n described elsewhere, and it need only be stated here 
that it answered perfectly on these trials. 

Throughout the trials the behaviour of the boilers was 
entirely satisfactory, and they fully realised the expecta- 
tions of the Admiralty. Practically no defects were deve- 
loped in the boilers. A few lead plugs were blown out in 
one vessel, which was accounted for by their being too 
loosely fitted, and when refitted they gave no trouble. A 
small copper pipe connecting the feed regulator with the 
lower part of the element of one boiler gave way, and had 
to be renewed. Beyond this there was no trouble of any 
kind with the boilers. When working at the highest 
powers the decks and ae, in the vicinity of the uptakes 
were heated to an undesirable extent, but when lagging 
was fitted, as had been originally provided for in the 
specification, there was no further trouble from this cause. 

Reference is made in the early part of this paper to the 
success which has attended the installation of the small 
tube type of water-tube boiler in the Speedy, and which 
is now being fitted in all the vessels of the third-class 
cruiser or Pelorus type, and also the torpedo flotilla. 
These vessels are all required to realise a high power and 
speed for comparatively short periods, and to work in 
connection with a squadron, or from a conveniently near 
base where stores may be obtained and defects made good. 
On the other hand, in the larger classes of vessels which 
may have to serve asst noe on distant stations for one, 
two, or three commissions, without extensive repairs to 


Sheldrake. These latter have tubes of 143 in. diameter, 
being intermediate in this respect between the large tube 
and small tube types. A similar course has been fol- 
lowed in regard to the small tube types of boiler, to de- 
termine which are suitable for naval purposes. 
Reverting to the Powerful and Terrible, it is submitted 
that in those vessels we have boilers which will compare 
favourably with the old type of cylindrical boilers as re- 
gards consumption, endurance, and facilities for examina- 
tion, and that in all other respects for their particular 
—* to the purposes of a warship they are superior. 
inally, the success of these trials is largely due to the 
enterprise of the builders of the vessels, who threw them- 
selves heartily into a new system of boiler construction, 
and I feel certain this Institution will fully appreciate 
what they have accomplished, and rejoice in their success. 
To the above I would beg to add my sense of great in- 
debtedness for the loyal manner in which my brother 
officers of the Admiralty and afloat, not forgetting the 
artificers and stokers, have aided in carrying this work to 
a successful issue. To the — arrangements for the 
a of these ships on their trials made by Cap- 
tain Fawkes and the Reserve and Dockyard officers, every 
one who was present will bear willing testimony. 


ABSTRACT OF MAN@UVRING TRIALS (details attached). 
Ship manceuvred as in action, machinery suddenly 
stopped (frequently from full speed), starting again without 
warning after intervals of from five minutes to_14 hours, 
etting away at full speed from banked fires. Fires were 
eee | on mber 9 at 7 p.m., and steam maintained 
all night at 150 Ib. to 200 Ib. till 8 a.m. on the 10th, when 
the ship was got under way, and started immediately at 
full speed and manceuvred for six hours. There was no 
priming at the engines during these trials. 


Copy of a letter from Commanding Officer of H.M.S. 
‘* Sharpshooter,” dated December 12, 1895, inclosed in a 
letter from the Commander-in-Chief, Portsmouth, to the 
Secretary of the Admiralty. 





the boilers, and for considerable periods to rely on their 


I have the honour to report that, in compliance with 
Admiralty letter (5. 14,436) of the 9th October, 1895, Icarried 





[AprIL 9, 1897. 
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CEMENT IN SEA-WATER. 
The Behaviour of Hydraulic Cements in Sea- Water. 
By Dr. WiLLIAM MICHAELIS. 
(Continued from page 458.) 

My researches have proved that, independent of 
physical ualities, those hydraulic mortars which are 
richest in lime are the least able to withstand the action 
of sea water, and that nothing can be more mistaken than 
to add lime to such mortars when they are being i 
The fact that Portland cement mortars and i raulic 
lime mortars are much less durable than Roman cement 
mortars, though the former are much richer in calcium 
aluminate, is a clear proof that the free lime, or that 
which mes free, is the principal cause of the destruc- 
tion by sea water. The more lime Portland cement con- 
¢ains the more calcium hydrate remains free, and in need 
of combination, and the greater is the increase in bulk 
brought about by the formation of sypeum 5 hence also 
the fact observed that the stronger Portland cements 
manufactured at present prove less well adapted for 
marine constructions than those made formerly which 
were poorer in lime. The cement given above as an ex- 
ample, which contained the greatest amount of lime used 
in practice, although it can form less of the double salt, 
would still suffer a greater increase in mass, viz., 70 parts 
by weight on every 125 parts of the fully hardened cement, 
if the entire amount of lime which is separated can be 
converted into calcium sulphate, and the entire amount of 
calcium hydro-aluminate into the double compound—cal- 
cium alumino-sulphate with only 30.equivalents of water. 

An hydraulic cement containing free hydrate of lime is 
just as unstable from a physical as from a chemical stand- 
point. - Even with only a hygroscopic absorption of water 
swellings of the substance occur, and therefore strong 

pressure strains are produced. Molecular changes begin 
afresh with every addition of water. Next the alkalies 
are liberated ; these again energetically attract water and 
carbonic acid to pass on this last at once to the calcium 
hydrate. It is well known that quicklime can only absorb 
carbonic acid when free water is present; dry carbonic 
acid has no effect on dry calcium hydrate. 

On the other hand, every time the material becomes 
perfectly dry, the converse takes place ; tensional strains 
are set up leading to the formation of shrinkage fissures, 
the hydrates losing water and contracting sensibly. The 
lime does not, indeed, form one hydrate only ; we must 
assume the existence of hydrates with from five to eight 
equivalents of water, although this is difficult to prove 
with certainty. Without doubt there exists a gelatinous 
calcium hydrate, for which, by separation with absolute 
alcohol, I have obtained the formula CaO +5 H,0, and I 
have probably produced a yet higher hydrate than this. 

In this manner cement mortar may be seen working for 
years, often for tens of years, <n: rending itself, 
splitting up, and going to destruction ; for every absorp- 
tion of water produces expansion ; every drying, sheink- 
age; every absorption of carbonic acid, the one or the 
other, according as the reaction is with a simple hydrate, 
or with higher hydrates—which processes a ts as un- 
elastic as cement mortar is, as a rule, incapable of with- 
standing for any lengthened period. 
~ The popular saying expresses very appositely the truth 
with regard to this continuous and che: sae “working ” 
of cement mortar, viz., that ‘‘cement never becomes 
quite dead,” a characteristic which is in the highest d 
fatal to manufactures of cement wares, and which renders 
the — out of many kinds of work in cement quite 
impossible. 

Il these evils must be mitigated if the quicklime 
remaining (or becoming) free in the hardening process 
can be laid hold of by offering to it hydraulic silica and 
alumina, with which it can form the most stable hydrated 
compounds. 

The disadvantages connected with the atmospheric de- 
<omposition of the caustic alkalies cannot, however, be 
guarded against in this way ; but these, on account of their 
small quantity and easy solubility, do not cause such 
serious inconvenience ; no danger to the durability of the 
mortar arises from these caustic alkalies. When the 
material is used under water they are simply washed out, 
and when it is hardened in the air they merely cause a 
disfigurement, and that only a temporary one ; for these 
vesults of the ‘‘ weathering” can be washed away by 
boped ; this, however, is not the case with the exudations 
of lime. 

Now it becomes at once apparent that nothing more 
mistaken could be conceived or recommended than to add 
slaked lime (kalkbrei) to hydraulic mortars, such as the 
Portland cement mortars, which already contain an excess 
of lime ; by so doing their destruction is accelerated. My 
researches have clearly proved that, even in the case of 
mortars which are exposed to the action of fresh water, 
this ex ient has a result which, although apparently 
favourable, is in reality prejudicial ; for the superfluous 
lime dissolves all too readily, and by the washing out of 
the same the mortar becomes progressively more porous, 
and, therefore, more easily disintegrated. Even in two 
or three years a considerable decrease in strength occurs 
in such a cement-and-lime or bastard mortar. Carbonic 
acid may, of course, often react favourably in such cases. 
I have long ago established the fact that this mode of pro- 
cedure can be justified only in the case of mortar to be 
— to the air, in order to make poor mortars more 
plastic. 

_, As early as the year 1882 (see No. 33 of the ‘‘ Deutsche 
Tépfer und Ziegler Zeitung ”), I set forth clearly the posi- 
tion of matters with regard to the excess of lime present 
in cement, and stated : 

. “When Portland cement is gauged with water, and, 
In consequence, hardens, a certain arrangement of the 
molecules takes place during, and asa result of, the ab- 
Sorption of the water. In the alkaline water which at 








once forms in the cement—many cements contain free 
alkali, and are in consequence ‘quick-setting ’—calcium 
hydrate separates out in a crystalline form; indeed, in 
the course of the hardening process, about a third of the 
whole quantity of lime present in the cement acts thus. 
The lime thus separated in crystals has: very little binding 
action, it has rather a tendency to destroy the cohesion 
which the cement mass has already attained. This, how- 
ever, cannot happen in good cements, because the cohe- 
sion is already too strong, and the separation of the lime 
takes = too gradually. 

‘* After such a consideration of the case, it may be con- 
cluded a priori that if there are offered to the lime, while 
it is in process of separating out, Puzzolanas (i.e., sub- 
stances which in combination with calcium hydrate form 
cement), the amount of effective cement in the mortar 
may be increased in such a way that no more caustic lime 
can be deposited in crystals, but that the entire quantity 
of calcium hydrate becoming liberated, and which must 
first go into solution before it can crystallise, is employed 
in the formation of calcium hydrosilicate (and aluminate).” 

The council of the German Cement Makers’ Associa- 
tion, in_a communication to the Prussian Minister of 
Public Works in the year 1882, opposed this idea in the 
following terms: ‘‘ Normal Portland cements do not re- 
quire a so-called improving addition ; such an addition 
produces rather a decrease of strength which is Meare | 
- rtionate to the amount of the addition;” and, 

urther, ‘‘ The council is unfortunately of the opinion that 
the means of coercion which the factories, fe to 
furnish for the future an unadulterated article, have at 
hand, are not sufficient effectively to hold in check these 
improper  gpvoep ed and the more so that the desire for 

in, which here forms the only motive, does not even 
isdain to cover itself with the mantle of pretended 
— a manceuvre which, doubtless, has a wide-spread 
effect.” 

In my open letter of the year 1884 to the German 
Cement Makers’ Association, which was directed against 
this malicious insinuation, I advanced once more, with 
regard to the hardening in fresh water, the full proof of 
the correstness of my theoretical propositions. 

At the Royal Testing Station for Building Materials in 
Berlin also no other results could be obtained, but such as 
formed undoubted confirmation of my assertions, and 
Professor L. von Tetmajer, of the Confederation Testing 
Institute at Zurich, published in No. 24 of the 
‘Schweizerische Bauzeitung” of the same year his observa- 
tions on the effect on Portland cement of the admixture of 
certain substances, which showed an increase of tensile 
and compression strength, although the density of the 
substances was much below that of Portland cement 
(3.1). Thereby the actual improvement of Portland 
cement by suitable additions was clearly proved to every 
unbiassed mind.* 

From this it was but a rm 4 to the conclusion that the 
improvement, by means of additions containing hydraulic 
silica, of hydraulic cements with an excess of lime must 
be of the very greatest importance and applicability in 
the case of mortars which have to be ex to the action 
of sea water, because the study of the behaviour of these 
mortars led me to the conviction that the free lime is the 
chief cause of the frequent failure and rapid destruction of 
hydraulic mortars in marine constructions. 

By means of appropriate additions, the whole of the 
excess of lime pb be securely combined, and the mortar 
thereby converted into one very much less capable of re- 
action ; this would then inevitably be shown very soon 
and very distinctly, not merely in the degree of dura- 
bility, but in the strength. Thus the behaviour of the 
mixed hydraulic cement in sea water could not but form 
the truest touchstone for my theory, and also be of the 
highest importance from the point of view of national 
economy. And, more especially, I was soon led in this 
direction by the task imposed by the Standing Commis- 
sion for the Unification of Seandace Methods of Testing 
Building Materials, viz., to devise a test for determining 
the action of sea water on hydraulic mortars. 

The action of sea water on these mortars is mainly a 
chemical one. In order to arrive quickly at results in 
this direction, everything had to be excluded which would 
form an artificial hindrance to theaction of the sea water; 
it would therefore have been quite a mistake to expose to 
the action of the sea water mortars impervious to water, 
or mortars which, by absorption of carbonic acid, had 
gained an external protective covering; on the contrary, 
thoroughly porous mortars had to be used, which would 
offer no hindrance to the reaction between the sea water 
and the mortar. Otherwise, the attainment of results 
would be delayed, and thereby the value of the test would 
be lessened. 

The solutions which I employed for these researches 
were as follows: 

1. Artificial sea water containing of salt per litre— 

30 grammes chloride of sodium. 

12 grammes sulphate of magnesium with 7 water 
(Epsom salts). 

3 grammes chloride of magnesium (MgCl). 

1 gramme sulphate of calcium with 2 water (gypsum). 

The addition of carbonates of the alkalies was inten- 
tionally omitted, since there is no object to be gained by 
weakening the action of the sea water; but in order to 
maintain a constant proportion of sulphuric acid, as in 
the sea, pieces of | Sdmore wrapped in linen were suspended 
in the water. The water was renewed at first daily, then 
weekly, after three months, monthly, and it wasthoroughly 
otlered every day. 

A saturated solution of sulphate of calcium with 
gypsum suspended in it. 





~* See “Zum Dogma, &c.,” 1884. Further, E. Die- 
trich, ‘‘Wochenblatt fiir Baukunde” 1885, No. 93, 95; 
W. Michaélis, id., 1888, No. 43. 





3. A solution of 1 per cent. crystallised magnesium 
sulphate. 2 ! 

4. A solution of 2 per cent. crystallised magnesium 
sulphate. f ‘ 

. A solution of 3 per cent. crystallised magnetised 

sulphate. 

6. A solution of 1.3 per cent. crystallised sodium sul- 
phate (Glauber’s salt). 

L. Vicat had already employed solutions of sudium sul- 
phate, and recognised it as having a very powerful action 
on hydraulic mortars. 

Fifteen years ago I found that a solution of calcium 
sulphate with only 0.127 per cent. of sulphuric acid (SO) 
completely destroyed neat, and therefore absolutely im- 
pervious, Portland cement (“Stern ” brand), and recog- 
nised thereby that only the sulphuric acid, not the mag- 
nesia, exe: an injurious influence on hydraulic mortars 
in sea water, and that the magnesia was merely an accom- 

nying phenomenon, and one of the visible signs of this 
estruction ; indeed, that rather it was useful, and hin- 

dered the destruction by closing the pores during its sepa- 
ration in a nascent state. 

It may, however, be easily understood why the action 
of magnesium sulphate must be much more energetic 
than that of calcium sulphate ; this latter can only give 
occasion for the formation of the double compound of 
calcium alumino-sulphate, but the other changes also 
into gypsum the hans of the free lime with which it can 
react, and indeed, very apse also the loosely com- 
bined lime of the highly calcareous compounds. It is 
only necessary to consider that at least a third of the 
whole of the cement used changes into calcium sulphate 
with two equivalents of water, and no other result can 
be looked for than the expansions and destructions on a 
grand scale, which are all too often exhibited by cement 
mortars in sea water. 

But a solution of calcium sulphate eee also 
Portland cements rich in alumina just as completely, and 
it has been favourable circumstances alone — imper- 
meability, carbonic acid absorption, incrustations and 
closing of the pores by the process of the decomposition 
itself—that have kept the greater number of marine con- 
structions which have been carried ovt with these highly 
calcareous mortars from complete and speedy ruin. 

I had sent the foregoing remarks on October 25, 1893, 
to the Institution of Civil Engineers, London, for incorpo- 
ration in its Minutes of Proceedings as the second part of 
my paper ‘On the Behaviour of Portland Cement in 
Sea Water” (paper No. 2592, vol. evii., session 1891-92) ; 
since, however, this work was too late for the session 
1893-94 I withdrew it, and extended and completed it 
with experimental examples, which I now proceed to 
give. There were in the main two series of tests carried 
out, or rather entered upon; in the first place, one with 
close-grained mortar, viz., 1 part by weight of cement to 
2.5 parts of mixed-grained quartz sand, and with mix- 
tures of 1 part by weight of cement and 4 parts of stan- 
dard sand; secondly, one with porous mortars, more 
especially of the proportion 1 : 5. 

or the first series of tests there were prepared **Bau- 

schinger” bars of 10 centimetres length and 5 square cen- 

timetres rectangular section from the following mortar 
mixtures : 

1. 4 parts by weight of Portland cement, “Stern” 
brand, with less than 6 
per cent. alumina, 
uartz sand ; 

the same cement, 

trass from Plaidt, 

quartz sand ; 

the same cement, 

hydrated silica (air dried), 

quartz sand ; 

the same cement, 

kaolin from Zettlitz, which 
had been heated to red- 
ness. 

uartz sand ; 

ortland cement with about 

9 per cent. alumina (from 

washed raw material), 

uartz sand ; 

the same cement, 

trass from Plaidt, 

quartz sand ; 

the same cement, 

standard sand ; 

the same cement, 

hydrated silica as for 3, 

quartz sand ; 

the same cement, 

kaolin heated to redness as 
for 4, 

quartz sand ; 

Portland cement with about 
9 per cent. alumina (pre- 
pared by the dry process), 

quartz sand ; 

the same cement, 

trass from Plaidt, 

uartz sand ; 

the same cement, 

standard sand ; 

the same cement, 

hydrated silica as for 3 
and 8, 

uartz sand ; 

the same cement, 

kaolin heated to redness as 
for 4 and 9, 

quartz sand ; 

avarian Roman cement, 
water ; 


10 ” 


an 
rs 


10. 


11. 


12. 
am 4 ” 


14, 4 ” 
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the same Roman 


16. 4 
” 13 
cement ! : 

10 os uartz sand water ; 

17. 100 ss snian Roman cement, 
36 f water ; 
18. 4 ei the same ein 13 
cement (17) 3 
10 i quartz sand water ; 
19 4 se lime from Teil, 
12 a. standard sand ; 
20. 4 - lime from Teil, 
20 se standard sand ; 
am: 6 6S hydrated silica as for 3, 8, 
and 13, 

12.5 Kg slaked marble-lime with 32 
per cent. residue on igni- 
tion, 

20 = quartz sand ; 

22. 6 # kaolin heated to redness as 
for 4, 9, and 14, 

16.5 slaked marble lime as for 
21, 

28.5 quartz sand ; 

23. 4 - anhydrous silica (hydraulic 


silica heated to white- 
ness), 

slaked marble lime as for 
21 and 22 


All the bars made with these mortars were allowed to 
harden for the first 24 hours in moist air, but protect 
from carbonic acid ; one-half of the bars were then placed 
in gypsum solution, kept constantly at the point of 
saturation in hermetically closed flasks; the other half 
were kept also in hermetically closed flasks, but in a 
1 per cent. solution of magnesium sulphate. This solu- 
tion was renewed during the first fortnight daily, then 
to the end of three months weekly, and after that monthly. 

In the gypsum solution occurred : 


The Commencement of Complete 
the Destruction. Destruction. 
Mortar No. 1 after 6 months after 1 year 

” 5 ” 6 ” ”? ” 

’ 7 ” 3 ” ” 6 months 
” 10 ” 3 ” %? 9 ”? 

” 12 ” 3 ” ” 6 ” 

” 20 », Lyear 

* 22 » 14days es 


All the remaining mortars are, at date, i.¢., after two 
years, quite intact. 
In the 1 per cent. magnesium sulphate solution oc- 
curred ; 
The Commencement of Complete 
the Destruction. struction. 
Mortar No. 1 = after 6 months after 1 year 
5 Bore: 9 months 


” ” 


’° 
” a ” ” ” 6 ” 
s 10 met wo a 
s 12 a = = = ee 
- 17 » 18 ,, 
* 20 8. | fees 
22 »  Sdays ee a se 


From these tests it appears that the mortar No. 22 from 
kaolin and slaked lime is very quickly destroyed, both in 
gypsum and Epsom salts solution, while in fresh water it 
remains perfectly sound. For this there are two reasons : 
In the first place, kaolin heated to redness is a very loose 
puzzolana, and therefore furnishes, although a water-tight 
mortar, yet one that has but little density ; secondly, 
kaolin 1s the puzzolana which is richest in alumina, for its 
composition is—55 parts by weight of silica to 42 of 
alumina in every 100. 

The mixture of 6 parts by weight of kaolin, and 16.5 
of marble lime, contained moreover : 


3.30 parts by weight of silica, or in equivalents 550 
2.52 ee = alumina Pa 244 
5.28 i - lime se 943 


so that there could almost exactly be formed SiO. CaO + 
2 Al,Os, 3 OaO. The aluminate is here the sole cause of 
the destruction ; that this sets in so quickly is explained 
by the high proportion of alumina. We have seen above, 
that one part by weight of alumina goes to form —— 
12 times its quantity of the calcium alumino-sulphate with 
30 equivalents of water, but the mortar from kaolin and 
slaked lime has 22.7 per cent. alumina, and from that 
270 parts by weight of the double compound can be 
produced. ; ‘ 

Notwithstanding this, the three mixed mortars of Port- 
land cement and kaolin are—indeed, contrary to expecta- 
tion—still well preserved (after two years), this being 
evidently entirely due to the binding of the free lime by 
this addition. 

The unmixed Portland cerents have gone quickly to 
pieces, the two containing 9 per cent. alumina more 
quickly than the “Stern” cement with only 5 per cent. 
to 6 per cent. alumina, exactly as theory might predict. 
The lime from Teil has until now remained well-preserved ; 
the more porous mortar 1 : 5, which was protected whilst 
hardening against carbonic acid absorption, shows in one 
of the bars a commencement of the destruction at the 
most sensitive point, viz., at the corner. 

The Bavarian Roman cement, both ‘‘neat” and as 
1 : 2.5, has remained perfect to this hour; in the case of 
the Bosnian Roman cement, the destruction began in the 
magnesium sulphate solution at one of the corners after 
18 months; the sand-mortar of this cement is still com- 
pletely intact. 

The composition of these two Roman cements, after 





thorough ignition, was : 





Bavarian. Bosnian. 
Per Cent. Per Cent. 
Sand and clay = 6.381 2.920 
Silica... i 23.881 30.180 
Alumina - = 9.709 9.036 
Oxide of iron... = 4.052 3.669 
ime oe 47.229 49.000 
Magnesia . 3.992 2.215 
Sulphuric acid = 4,237 2.109 
; mg } = notestimated not estimated 








99.481 99.129 

As shown above, the highest compounds, or those 
richest in lime (asset forth at the commencement) cannot 
be formed in these two cements in the process of hydraulic 
hardening ; if the formation of 2 R,O;, 3 CaO be assumed, 
there remains in the Bavarian cement 1.5 equivalent of 
lime for the saturation of the silica, in other words the 
compound 2 SiO,, 3 CaO, and in the Bosnian cement 1.35 
equivalent of lime, or the compound 3 SiO,, 4CaO. This 
explains why these Roman cements withstand the action 
of the sea water so well. 

But long before visible signs of the destruction through 
the sea water make their appearance, the injurious action, 
or, in the contrary case, the absence of injury, must 
revealed by tests of strength, and more cea by com- 

rative tests of strength with fresh and sea water har- 

ening, and it was thus a way was found to the method 
of testing the influence of sea water. 

It is obvious that such briquettes will be the most suit- 
able for experiments of this nature as have a large surface 
in proportion to the section to be tested, e.g., bars such 
as are employed for testing bending strength, and for 
which I have adopted the following dimensions: Length 
=30 centimetres, breadth=4 centimetres, height = 2 centi- 
metres, width of span 21.33 centimetres, minimum ten- 
sion in kilogrammes per square centimetre = 2 x P, where- 
by therefore the doubled breaking weight gives the break- 
ing strength <a square centimetre, and for which the ordi- 
nary standard testing apparatus, with double-lever system 
1:10 x 1:5 =1: 50,18 used. Orthe well-known fiddle- 
shaped briquettes (Achter) for tensile tests with 5 square 
centimetres section (Fahnehjelm’-Michaelis’ standard 
mould) are very suitable. These last, moreover, can, after 
breaking, be tested for compression strength, being put 
together again and held thus with an elastic band. As 
has been already stated, there would be no object in test- 
ing the influence of sea water on hydraulic mortars by 
means of impervious mortars, for thereby the result would 
only be delayed and the testing therefore made much 
more troublesome, and its value materially diminished ; 
methods of testing obviously excel according as they lead 
quickly to the desired end. For this reason mortars of 
1 part by weight of cement to 5 of sand are much to be 
preferred. 

It was with this fact in view that I arranged the second 
series of tests, which, however, is not yet quite completed. 
There were employed the same Stettin Portland cement 
(A), the same Portland cement with 9 per cent. alumina, 
and made by the dry process (B), the same lime from Teil 
(C), and the same Bavarian Roman cement (D), which 
had served for the first series of tests. The analyses of 
these cements showed the following composition in a 
freshly ignited state : 














— A. B. C. D. 
per cent. | percent. percent. per cent. 
Silica =| 21.712 21.331 23.88 23.881 
Alumina om = 5.805 | 8.918 2.57 9.709 
Oxide of iron .. = 2.949 | 2.695 0.88 4.052 
Lime... ; =| 64.851 63.776 69.15 44.263 
Magnesia = 1.030 0 805 1.60 3.992 
Potash .. = 0.748 0.777 0.14 
oo ae = 0.160 | 0.101 0.07 
Sulphate of lime = 2.468 1.631 1.09 7.203 
Insoluble matter = 0.357 0.123 - 6.381 
100.080 100.157 99.38 99.481 





The mortars were made into tensile test briquettes in 
accordance with the (German) regulations, 1 part by 
weight of cement and 5 of Berlin standard sand being 
u 


Artificial sea water was employed of the composition 
given on page 9. The briquettes were left to harden— 
except as otherwise noted—during the first 24 hours in 
air saturated with moisture in a closed space. Those 
which are indicated by the letter ‘‘ M” were immersed in 
sea water in an upright position ; those indicated by “S” 
were immersed in fresh water. Those under ‘‘ Ma ” were, 
for eight weeks before immersion in sea water, kept ex- 
posed to the air, and daily sprinkled with water for the 
absorption of carbonic acid. 











ES, 
E.% | | 
efegieia| d ialal d lela ideisid 
— S.= | io 2) 
ae=% 2 2) < Gla} a |S \5|5 4\8|/4 
Tdays 103 85 227 150/112 | 243 | 54! 70110 40, 99'187 
28 ,, | 144 107; 217 | 181) 97 | 253 | 73 92' 99 73131 192 
90 ,, 165) 148 218 2141301) 227 | 119 155 141 138163 209 | 
lyear 228 228/92 i 238 1602| 28 bis | 189, 217,178 206 201 220 
| 257 214 | | 
' ! 





The briquettes of the lime from Teil hardened first for 28 
days in the air in a closed damp space; then (in the case 
of “‘CMa”) for eight weeks in the air, with daily sprink- 
ling for carbonic acid absorption. The testing term 


counts from one day before the immersion; thus, in the! 


case of those briquettes indicated by ‘‘ Ma,” the immer- 
sion in sea water took place only after eight weeks, those 
under ‘‘CS” after four weeks, and those under ‘‘CMa” 
after 12 weeks. The briquettes have now been under 
treatment for 20 months. 

The figures in the annexed tabulated results of the 
testing represent pounds per square inch, and are in 
every case the mean of 10 single tests. 

The cement ‘‘A” was now mixed with Plaidt trass. 
(tufa); with regard to this—as also to the mixtures of the 
first series of tests—the following may be noted : 


100 parts by weight of the trass from Plaidt contain— 
10 to 12 parts water and loss on ignition, 
20 ,, 30 hydraulic silica and alumina, 
», 65 ,, minerals which act like so much sand. 
The trass employed left on the sieve with 2500 meshes 
per square centimetre (16,000 per square inch) 41 per 
cent. residue, and had the following composition in an air- 
dried condition : 


” 


‘a Per Cent. 
ygroscopic water : = 4,141 
Chem. combined water = 6.899 
Loss at 900 deg. _ = 0.202 
Silica ine ee = 53.583 
Alumina ... ae 2 = 19.008 
Oxide of manganese* ... = 015 
Oxide of iron* = 4,193 
Lime is = ioe 
Magnesia... = 1.652 
Potas' bis = 4,147 
= 4,242 


a ot pe 
Titanic acid 
Chlorine \ 
Phosphoric acid 
Sulphuric acid ... 


not estimated 
0.107 


100.025 
With 10 percent. caustic soda solution this trass gave- 
—(a) Digested 10 hours on the water-bath ; hydraulic 
silica = 16.543 per cent.; hydraulic alumina = 4.810. 
r cent. (b) Digested 24 hours on the water bath: 
ydraulic silica = 16.708 per cent. ; hydraulic alumina 
= 6.043 per cent. 


The two following mortar mixtures were prepared : 


1 part Nd weight, stat 
cement 1.25 binding mate- 
. : therefore rather 
E. 1 Bod ot weight, rial richer thar 
4 parts by weight 
standard sand : }4.60 sand 
1 Be. weight, ee 
cemen 1.125 binding ma- 
: . therefore rather- 
F.0.5 part by weight terial 
Plaidt trass : a than 
4.5 parts by weight, ) — 
standard sand J 4.800 sand 


Here also ‘“S” represents fresh water, ‘‘M” sea-water- 
immersion. The figures represent pounds per square 
inch, 10 separate tests in each case : 





Age. ES. | EM. | Fs. | FM. 
Tdays . 140 168 7. | as 
8 ,, rn 273 400 241 | 279 
a .| 881 510 Te ae 
1 year ae | 442 564 393 | 351 

| 





It had been shown that, out of 100 parts by weight of 
Portland cement with a medium SS. of lime, about 
25 parts CaO, ——- to 33 parts CaH,O., become free. 
On admixture of 100 parts by weight of trass, which, for 
example, contain 16.5 parts silica and 5.14 parts alumina 
poser of combination, the formation of SiO, CaO would 
require 15.4 parts CaO, and that of 2 Ale O3, 3 CaO would 
require 4.2 parts CaO, or ther 19.6 CaO; thus there 
may be formed a silicate richer in lime than the single 
silicate, and it is therefore very probably advisable to mix 
125 parts by weight and more of trass, with every 100 
parts Portland cement; moreover, compounds of 2 SiQ.. 
to 1 to 2 CaO become exceedingly hard, and are quite 
certainly still more stable than the single silicate. In any 
case, the addition should be higher in proportion accord- 
ing as the cement is richer in lime; this applies equally to. 
hydraulic mortars. 

(To be continued.) 








THE CrevsotT Works.—The Creusot Company has con- 
tracted to supply the French Government with three. 
torpedo-boats, which are to steam at the rate of 24 
knots. The three boats are to cost 12,6767. each. The- 
Creusot Company has further received an order for six 
guns on the Schneider-Canet system for Russia. The com- 
pany has further taken a contract for supplying the Bul- 
garian Government with 60 guns upon the same system. 





Tue AustrIAN Lioyp.—The revenue of this compan 
last year was 845,435/., or 20007. less than the correspond- 
ing receipts for 1895, although the voyages made by the 
company’s steamers increased last year to the extent of 
37,487 miles. The company’s business was affected last 
year by the Bombay plague and the cholera. On the 
other hand, the working expenses were increased by 
higher prices paid for coal. The company is building a 
large steamer, named the Trieste, which will be placed 
upon its Japan line. The company is also having a 
steamer, named the Moravia, built in England; this 
vessel, which will be launched in May, is to run to 
Brazil. 














* Tron and manganese were calculated as peroxide, al~ 
though protoxides of these occurred in the trass. 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS 1883—1888. 
The number of views given in the Specificat 


in 
not illustrated. a 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform "ape of 8d. 

The date of the advertisement of the t of a yp 

ification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ‘ance of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


129. Siemens Brothers and Co., Limited, London, 
and . H. H. Lauckert, Old Charlton, Kent. 
D 0 Electric Machines. [3 Figs.] January 2, 1897.— 
This invention relates to the construction of the armatures of 
disc form employed in dynamo electric machines. The central 
part of the armature, according to this invention, consists of two 
«lises D, D1 of non-magnetic material keyed side by side on the 
armature shaft A. The circumference of each of these discs is 
made with ratchet teeth, the teeth of the one disc sloping in the 
one direction, those of the other disc sloping in the opposite 
direction. Two outer rings R, R! of the same thickness as the 
discs and of non magnetic material are made with internal ratchet 
teeth oppositely sloped. Between each disc or inner ring and the 
corresponding outer ring, that is to say, that ring in the same 
plane with it, a number of iron strips I insulated from each other 
of width equal to the thickness of one of the discs or rings are 
placed in bundles between the slopes of the teeth of D and of the 
corresponding ring R, so that the strips stand at right angles to 
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these slopes, from which they are insulated, each bundle being 
inclined to a radius. In like manner bundles I! of iron strips are 
placed between the slopes of the teeth of the disc D! and the 
ring R1. The bundles thus placed are inclined in opposite direc- 
tions, thus holding the rings, which are bolted together firmly in 
position relatively to the discs. The bundles I and I! may have 
the strips all parallel as shown at v, leaving triangular vacuous 
spaces vl which might be filled in with wood or other material, or 
with a number of iron strips of different length, forming a —— 
wedge piece v2. Instead of using any wedge piece or filling 
material, the strips constituting the bundles might diverge as 
shown at v3 by opening them apart at one end of the bundle and 
filling the spaces with suitable cement. The coils C are fixed on 
the Siscs D, D! and rings R, R! by clips P, P! screwed respec- 
tively on thedisc and rings. The empty spaces forming the inside 
of the bobbins may be filled in with wood or other material, 
which is kept in place by the clips P and P'. M, M are the 
magnet pole pieces between which the coils revolve. (Accepted 
March 3, 1897). 


2106, The British Thomson-Houston Company, 

London. (EZ. W. Rice, Jun., Schenectady, N.Y., 

U.S.A.) Closed Conduit Electric Railways. [2 Figs.) 
January 26, 1897.—This invention relates to surface contact or 
closed conduit systems of electric railways ; and has for its object 
to provide a means of preventing the energising of the street 
- contacts at a time when they are not covered by the car, and to 
thus prevent damage to persons and vehicles crossing the line of 

way. A, A are the track rails upon which the car, represented 
























































by the wheels D, D1, moves. MM are the motors connected 
between the sliding shoes or contacts F, F! carried by the car. 
E isa storage battery connected between the ground and one of 
the shoes. The high potential studs are lettered B, B!, &c., and 
serve to carry current to the motor by way of the shoe F. The 
low potential studs or those in circuit with the coils of the pick- 
up —— are lettered C, C1, &., the coils themselves being 
lettered g4, 95. The pick-up magnets serve to close the switches 


ion Drawings is stated 
each case; where none are mentioned, the Specification is 


&c. It will be observed that each stud C is connected through 
coils on two switches to ground, so that energising one stud picks 
up two switches. The high potential and low potential contacts 
or studs are ‘“‘ staggered,” so that the switch is closed before the 
contact with the motor circuit is made. As the shoe F! touches 
in succession the low potential studs, the switches pick up, ener- 
gising the high potential studs and carrying current to the 
motors. The motor current is carried directly through the low 
potential studs and the coils on the pick-up magnets to ground. 
When, however, the current is cut off from the motors, all the 
switches fall, and when it is desired to start the car, the current 
is passed from the storage battery through the low potential 
studs with which the shoe F! happens to be in contact, picking up 
the switches, which will then be held up by the motor current. 
Adjacent to each of the studs Cis arranged a surrounding box 
provided with an independent ground connection (Fig. 2). im is 
the ground connection to the rail from the metal box ¢ surround- 
ing the low potential stud C. The latter is insulated from the box 
by insulation cl. (Accepted March 3, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5813. T. Holliday, Huddersfield, Yorks. Appa- 
ratus for the Production and Application of Acety- 
lene Gas. [4 Figs.] March 16, 1896.—The cylindrical holder A 
has a water cistern B above it, but separated from it by the dia- 
phragm or horizontal partition C. A pipe D passing through the 
diaphragm and extending down below the minimum level of the 
water in the holder connects the cistern B with the holder. A 
drain cock A? is fitted in the bottom A% of the holder, and the 
bottom is preferably made conical so as to incline towards this 
cock. The generator E is fitted with a lid E® fixed in position by 
the screw E4 and carbide of calcium is placed in a removable per- 
forated cage contained in this generator. The lower end of this 
generator is connected to ar roximately the highest point of the 
holder by the pipes F and and a three-way valve G is placed 
between the two pipes. To put the apparatus into operation the 
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holder A is filled with water, and a little water is also placed in the 
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cistern B. Thegenerator may be now charged with calcic carbide, 
preferably placed in a basket cage that can be lifted in and out, 
and after the lid E* is secured the valve G is turned so as to con- 
nect the pipes F and F2, then the water from the holder flows 
into the generator and the generation of gas commences. In case 
the gas is generated faster than it is required it first accumulates 
in the generator and drives the water therefrom back into the 
holder. After that any gas generated in excess of what is imme- 
diately required also y the pipes Fand F? into the holder, 
thus displacing the water therein, and forces it up by the pipe D 
into the cistern B. This gas remains in the holder until the con- 
sumption of gas exceeds the speed of generation, when such gas 
passes from the holder through the generator to the pipeH. As 
the pipe F is coupled to the holder at its highest point, water is 
not again admitted to the generator until the gas accumulated 
in the holder is practically exhausted. (Accepted March 3, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,492. Galloways, Limi ith, 
Manchester. Apparatus for and Riveting 
the Tube Flanges and Flue Plates of Galloway 
Boilers. [5 Figs.] December 12, 1896.—Each tube T is placed 
in position in the flue, and at each end of it is applied a crown 
C CO! connecting the two crowns by a central tie-bolt B so as to 
clamp the flanges firmly to the flue plates F. Within the flue 
itself between each tube and the next is placed a stretching bar S 
having right and left screws and a nut, by which the sides of the 
flue are strained apart. On a prolongation of the bolt B is 
mounted an oblique frame D carrying a drill, the axis of which is 
perpendicular to the face of the conical flange of the tube T. The 
frame D is capable of being turned round the top of the bolt B as 
an axis, being turned step by step as determined, a catch lever d 
engaging divisions c between teeth on the crown ©. The drill is 
driven by a flexible shaft or by a band on pulley d!. When one 
hole is drilled, the drill frame D is turned one division round the 
central bolt and another hole is drilled, and this is repeated until 


rotated by means of a belt A yrp 
lectrode C (preferably form 


bolt and an oblique frame R carrying a percussive riveter, worked 
by compressed air or steam, is fitted on the bolt B. By this tool 
a number of blows are struck on each rivet. During the rivet- 
ing the head of the rivet is held up by a bar H inside the 
flue provided with a tightening screw, and held in ition by 
rings A embracing the tubes When a rivet is finished the 
riveting tool R is turned partly round the bolt B, and the bar H 
having been somewhat loosened is turned partly round the tube 
T and tightened up against the head of another rivet, which is 
operated on in like manner. When the riveting of one flange of 
the tube T is completed, the bolt B is inverted and a riveting 
tool of suitable obliquity is — for ——— on the rivets of 
ted 4, 1 . 


the other flange. (Accep ‘ebruary 24, 1897 
MINING, METALLURGY, AND METAL 
WORKING. 
4489. G. 


Craig, Cumnock, Ayrshire. O 

Alkaline Salts from Blast-Furnace ‘Gases, we. 
Figs.) February 28, 1896.—In the apparatus shown the gases 
loaded with alkaline salts from the furnace A by pressure or 
suction, as indicated by the arrows, through the furnace openin 

b into the cooler trap c, and thence along the conveyor tube o 
wherein the salts, which partly deposit therein, are conveyed to 
the opening J; the salts fall on to the top supporting sheet ¢, 
upon which they are uniformly spread to any Misired depth by 
the revolving scraper 11. The gases escape through the chests t 
to the vertical passage wu, thence to the outlet main, whence it 
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may be utilised for heating or other purposes. In a new filter, 


deflector plates 14 may be employed to more expeditiously cover 
the sieves with the requisite layer of alkaline salts, after attain- 
ing which they may be put out of action. The filter layer being 
now prepared of the desired depth, when loaded with alka- 
line salts are passed therethrough they are deprived of their alka- 
line salts, and the scraper removing the excess, the operation 
becomes continuous. e excess salts are swept over by the 
scrapers and fall to the bottom of the corner spaces p, thence 
through the openings p! into the conveyor tube, whereby they 
are conveyed to a a (not shown) from which they may 
be collected. (Accepted March 8, 1897). 


15,489. F. H. Haviland, A. Holloway, J. B. Collier, 
and W. H. Murch, Bournemouth, Hants. Method of 
and Apparatus fer the Production of Calcium 
Carbide, [3 Figs.| July 16, 1896.—A is the operating pot which 
contains the materials; it is preferably made of plumbago. It 
rests upon, and closes the upper part of, a furnace B in which 
firebars b are placed. The oy is insulated from the furnace walls 
by non-conducting strips 02, and it has a cover a, through the 
centre of which passes the carbon electrode C, insulated from the 
cover @ bya mere os yaa material c. Toone side of the pot 
Aa tube D is attached, preferably inclined in such a manner that 
any substance dropped into its upper end from a receptacle E 
through the opening e will be moved downwards by the revolu- 
tion of a worm G until it falls into the vessel A. The worm tube 
D is surrounded by a jacket d, which is open to the furnace B and 
to a chamber el which surrounds the receptacle E. From the 
chamber e! a flue e3 leads off the products of combustion, and a 
pipe e4 inserted through the cover e2 connects the interior of the 
receptacle E with the flue e3. The spindle of the worm G is 
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1 upon its outer end. The 
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all the holes are drilled around the flange. When the holes for the 





» G, G1 at the contacts g!, 92, energising the high potential studs B, 


ce4, the cord of which runs over a pulley c5, the pot itse 
the other electrode. 
of carbon and lime reduced to 
obtained by means of a fire 
rotated, and the mixture of carbon and lime is gradually pushed 
downwards until it falls into the vessel A in a highty heated con- 
a by the temperature of the rece’ 
tube 

vessel A the current is switched on, and entering the carbon 
electrode A sets up the electric arc between its lower end and the 


gives sufficient additional heat to 


n) is balanced by a weight 
f forming 

The receptacle E being filled with a mixture 
ar ey and a sufficient heat being 
n the furnace B, the worm G is 


le E and worm 


As soon as the mixed materials reach the bottom of the 


t itself, which forms the other electrode. The materials having 
n previously heated, the electric current almost instantaneously 
roduce the chemical reaction 


flange at one end of the tube are drilled, the central bolt B is in- | which results in the production of calcium carbide, and this assoon 
verted, and the drill frame D being applied at the other end of the | as formed flows out of the pipe a into any suitable receptacle. The 
tube, the holes for the other flange are drilled in a similar manner. | gaseous products pass off through the flue a! to any convenient 





After the holes are drilled, the drill frame is removed from the 


chamber for further treatment. Air or other gas may be heated 
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outside the apparatus, and forced into the jackets d and el for the 
purpose of heating the pot A, the worm tube D, and the receptacle 
E, thus dispensing with the furnace B. (Accepted February 24, 


1897). 
PUMPS. 

4735. J. Corbett and V. J. Bain, Glasgow. Valves 
for (3 Figs.) March 3, 1896.—A is the pump barrel, 
and B is one of the valve chests fitted with the inlet and outlet 
valves C, and their seatsc. The valve seat c for each valve C is 
formed as a close-bottomed cylinder resting by a flange cl formed 
around its open end, on a flange B!, formed around the interior 
face of the valve chest B by which it is held in position or to 
which it may be secured. The bottom c? of the valve seat is formed 
of a conical or inwardly dished shape whereby the fluid forced or 
drawn through its ports is distributed with equal force upon the 
under part of the valve C to obviate any rocking motion of same. 
Around and through the lower part of its annular wall inlet ports 
care formed a short distance ane its bottom, for the ingress of 
the fluid. The valve C working within this cylindrical seat ¢ is a 
metal wing valve having a ring or cylinder C! formed around the 
wings C2 with outlet ports C% for the egress of the fluid, formed 
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between the wings C2 at the upper part and a little below the disc 
part C4 at top of wings C2 which rests on the turned surface at 
top of the valve seat c, andthe lower part of the wings C2 are 
shaped to correspond with the dished bottom c? of valve seat c. 
The valves when working vertically may have a stop D to prevent 
them lifting too far. When springs are used the valves will work 
in any position, vertical, horizontal, or angled. When the fluid 
presses on the valve by the action of the pump it finds its way to 
the inside of the valve between the cylinders of the valve C and its 
seat c, which are not fitted absolutely fluid-tight, by which means 
a gradual opening of the valve is effected. On the reverse action 
of the pump all the ports of the valve and valve seat are closed 
before the valve comes into contact with its seat, and a cushioning 
effect is thus produced by the water, air, or other fluids or gases 
which is imprisoned within the valve until it escapes gradually. 
(Accepted February 24, 1897). 


RAILWAYS AND TRAMWAYS. 


28,608. L. Cohn, Breslau, Germany. Device for 
Locking Railway and other Barriers. [1 Fig.) De- 
cember 14, 1896.—The present invention relates to a device for 
locking railway or other barriers in a closed position, and thus 
preventing their being raised or opened unintentionally or with- 
out the knowledge of the attendant. The barrier is mounted to 
swing vertically in the post 6, and having its counterpoised end 
connected by a chain d to a hand winch ¢ by means of which the 
barrier may be raised and lowered. At the opposite end of the 
barrier is arranged a double hook e adapted, when the barrier is 
down, to enter the top of the post fon which same rests. Within 
the post f are pivotally mounted a pair of retaining hooks g, 
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28508 
which either have spring shanks to keep them together, or may 


be pressed together by springs A arranged in the post. The point 
or end of the double hook is wedge-shaped, and on the bar 
descending pushes the retaining hooks g apart, which then grip 
behind said hook and hold it fast in position. The bar may be re- 
leased from the attendant’s hut or shed by having pivoted to the 
lower ends of its shanks members k!, which are united at their 
lower ends and connected to a chain k which leads over guide rolls 
toa lever / pivoted at its lower end and working on a notched 
quadrant m, into which the end of the spring lever o actuated by 
the handle n engages. On throwing over the lever / the chain 
will be tightened, pulling dcwn the members &' and opening the 
hooks to release the bar. (Accepted March 3, 1897). 

8569. E. Tyer, London. Apparatus for Making 
El Contact by Passage of a Railway Train. 
(2 Figs.| April 23, 1896.—This invention relates to the arrange- 
ment of contact apparatus in such a manner that not only the 
flexure of the rail between its supports, but also the yield of these 

Fig./ 
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supports themselves, under the load of a passing train is utilised 
to give movement to the contact lever. By two brackets A, A 
there is fixed rigidly to the side of the rail R a bar B which extends 
parallel to the rail a considerable distance beyond the brackets, 
and terminates at a point about midway between two sleepers. 
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Just below the end of the bar on a bracket C secured to the rail 
there is pivoted a light contact lever L, the long arm of which 
extends backwards lel to the bar B and terminates under an 
arm D fixed on a rocking spindle S which works a spring, mercury, 
or other contact, within a box E on the fixed part of the bar B. | 
The short arm of the lever L carries a weight which is adjusted to | 
nearly, but not quite, balance the long arm, and on this shortarm | 
near the pivot of the lever bears an adjusting screw T ing | 
down through the end of the bar B. Asa train approaches the 
bar, the rail carrying the pivot of the contact lever is slightly 
bent and also bodily depressed, while the end of the bar remains 
relatively undisturbed ; consequently there is a slight descent of 
the bracket C, and the pivot of the contact lever L from the 
adjusting screw T, which allows the end of the contact lever L to 
descend a distance increased by the leverage, and the arm D being 
urged by a weight or spring follows the end of the lever L down- | 
wards, partly turning the spindle S, causing electrical contact to | 
be made within the box E. (Accepted February 24, 1897). 


SHIPS AND NAUTICAL APPLIANCES, 


4088. J. Donaldson, Chiswick, Middlesex. Tor- 
pedo-Boats, &c. (20 Figs.) February 24, 1896.—This inven- 
tion relates chiefly to the construction of a torpedo-boat or tor- 
pedo-boat destroyer comprising a hull narrow and deep in pro- 
portion to its length, a protective deck of metal offering high 
resistance to penetration by projectiles, which deck springs from 
the hull, at the respective sides of the vessel, at a level below the 
light water line or level as defined and rises between the said 
sides to a level above the load water line or level, and an engine- 
room or rooms, a boiler-room or rooms, and a magazine or maga- 
zines all located. below the said deck so as to keep the machinery, 
boiler, and magazines normally below or practically below the 
surface of the water in which the vessel floats. In the construc- 
tion of this vessel the weights of the various parts thereof and of | 
its machinery are so disposed that the centre of gravity of the 
vessel is below the centre of buoyancy, so that, notwithstanding 
great injury to any portion of the vessel located above the said 
protective deck, the stability of the vessel will not be seriously 
impaired, The improvements also consist in the combination 
with the hull made narrow and deep in proportion to its length 
as aforesaid, of strong water-tight* bulkheads, a protective deck 


Fig.1. 
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over the engine-room or rooms and boiler-room or rooms and 
gazine or magazines, and portions of deck fore and aft of the | 
protective deck made of metal covered with india-rubber in such 
wise as, in the event of penetration, to still prevent or hinder in 
an automatic manner entry of water into the vessel. A is the 
engine-room, B, B are. boiler-rooms, C is the protective deck over 
engine and boiler rooms, D, D are magazines, E, E are strong 
metal gratings, F, F are water-tight bulkheads, G, G are decks | 
of metal covered with india-rubber, H is an upper deck, K, K are 
cowls, L, Lare fans. Air is caused to pass by the cowls into the 
space between the decks H and C, and thence through the fans | 
into the boiler-rooms. In some cases there is provided around 
the exposed portion of the vessel an india-rubber-belt M extending 
to below the light water line, and adapted to prevent or hinder 
entry of water in the event of penetration of the vessel's side. 
The india-rubber is not to be applied to any part of the hull ex- 
to the reception of heat from the engine and boiler rooms 
or other heated compartments, because, if so applied, the india- 
rubber being a non-conductor of heat may allow of such an over- 
heating of the plates to which it is fastened as to cause the india- 
rubber to become detached from those plates. (Accepted February 
24, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
4654. J. W. Reed, Jarrow, Durham. Steam Gene-| 
rators. [10 Figs.] March 2, 1896.—According to the present | 
improvements the firegrate is separated into two parts by means | 
of a central longitudinal tubulous wall connected at its base to a | 
longitudinal supply pipe or chamber situated below or about 
grate level, and this chamber is itself connected by separate 
feeders or downtake pipes to the water space of the upper cham- | 
ber, so that the said dividing tubulous wall forms a water uptake | 
to the upper chamber, and the circulation through the tube | 
system and lower central chamber is complete in itself, and sepa- 
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ends whereat they are bent and staggered, so as to make joints at 
right angles with the plates. These tubes T may be spaced longi- 
tudinally at some distance apart, and transversely sufficient 
space may be left between the rows to interpose a wall of fire 
quarls Q for the better separation of the furnaces, and for the 
better absorption by the uptake tubes T, Tof heat. d, dare the 
independent downtake pi connecting drum A to the chamber 
L at the rear or both ends of the boiler. In a modification an 
intervening fire quarl wall Q may be dispensed with, and the two 
rows of tubes may be close ther both longitudinally 
and transversely of the boiler with their sides in contact, or prac- 
tically so, so as to form a double tube wall without the aid of the 
quarlsQ. (Accepted February 24, 1897). 

eir, Glasgow. Tubulous Steam Boilers. 


| 4995. J. Wi 
| ('0 Figs.] March 5, 1896.—This invention relates to the combina- 


tion with one or more tubulous boilers having a reservoir formed 
or fitted therein, or arranged separately, so as to receive, and 
connections to retain and te the return of the surplus water 
at the rate required for feeding. A is the upper shell of a tubulous. 
boiler, wherein the tubes B connecting the lower drums (not 
shown) are so arranged that those tubes exposed to the greatest 
heat are led into the upper shell A highest up, and those furthest 
from the fire are led in nearest the bottom portion of the shell A,. 
and where those tubes furthest below the water level act as down- 
cast tubes, and where c tly no sey downcomers will 
be required. The inner shell M is placed in the upper drum A. 
and extends up above the water level. The steam or water rising 
from the tubes B discharge into the space between this shell M 
and the outer shell which forms a part of the boiler proper- 
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Openings N are provided at the top having deflecting plates N! if 
desired. In the right-hand side of Fig. 1 and in Fig. 3 the arrange- 
ment of the shell M and deflecting plates N! differs from that at 
the opposite end of Fig. 1 and in Fig. 2. The space H on the 
other side of the inner shell M forms a receptacle for the surplus 
water. At or near the bottom of the reservoir H and communicat- 
ing with the space between the shell M and the outer shell there 
is provided an opening K to allow sufficient feed to return to the 
boiler to an extent regulated by means of a cock or valve K!. 
Alternatively or conjointly there may be provided in the space H 
a feed return pipe I with a cock K? connected with the lower 
drum. Glis the steam collecting pipe communicating with the 
outlet G to which the maia steam pipe is applied. (Accepted 
February 24, 1897). 


4070. E. J. Clubbe and.A. W. Southey, London. 
Driving Wheel and Axle Bearings for r Cars. 


(2 Figs.) February 22, 1896.—According to this invention separate 


| but concentric axles are used for transmitting the power. to the 


wheel, and for supporting the load, the driving axle revolving 
within the load bearing axle. With this object the wheel hub A 
revolves upon a fixed axle B which supports the weight of the 
vehicle and is made tubular to form a 


| rage i for the driving 
axle C, which passes through the fixed axle B and is provided at 


its outer end with a head c which is firmly fixed to the hub of the 


| wheel by bolts D, whilst to its inner end the driving mechanism is. 


coupled either directly or preferably in the manner described in. 
Letters Patent of 1895, No. 13,713. The wheel hub A is provided 
with a bushing a, and it is retained upon the fixed axle B by a nut 
E screwing on the threaded end of the fixed axle and inclosed by 
the head c of the live axle, a metal washer e being interposed 
between the nut E and axle B, and a leather washer between the: 
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nut Eand the head c. The wheel hub A is cast with long sockets 
J into which the spokes F of the wheel are screwed or otherwise 
secured, and in order partially to relieve the spokes of the driving 
strain a spider frame G may be rigidly bolted to the wheel hub as 
shown, soas to engage with the spokes near the wheel rim or with 
the wheel rim itself, so that the greater part of the driving strain 
may be transmitted to the periphery of the wheel through this 
frame instead of through the spokes. If desi a bearing for the 
live axle C may be formed in the fixed axle B by the addition of 
bushes, asshown at bb, The fixed axles B at opposite sides of the 
vehicle are connected rigidly together by an axletree H of cranked 
or frame form, the cranked portion passing completely across from 
side to side of the vehicle so as to be out ofline with the driving 
axles C, and leave space clear for the gearing through which motion 
is transmitted independently from separate motors or by means of 
bal r to the live axles C of the two wheels A. This cranked 














rate Or apart from the two other and separate systems of circula- 
tion obtaining in the two lateral systems at each side of the 
boiler. The boiler comprises an upper steam and water chamber 
A, two lower side water chambers B, B, connected by small sinuous 
tubes C, C and by downtake pipes D, D. E is the boiler casing, 
F the uptake, G, G firegrates inclosed by protecting quarls or 
firebricks g, q where required. In the arrangement shown in | 
Figs. 1 2, a double row of small diameter water tubes T, T is | 
vertically arranged between the lower part of the upper chamber 
A and the upper part of the lower chamber L, except near the 











axletree or frame H insures perfect rigidity of the axles B, and 
upon it the vehicle body is supported in any desired manner. 
(Accepted February 24, 1897). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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MICROSCOPIC OBSERVATIONS ON THE) 
DETERIORATION BY FATIGUE IN, 


STEEL RAILS. 

By THomas Anprews, F.R.S., M. Inst. C.E., 
F.C.S., Consulting Metallurgical Engineer and 
Chemist, Metallurgical Testing Laboratory, Wort- 
ley, near Sheffield. 

(Continued from page 266.) 
Ix the introduction to this subject the author 
alluded to the probable light which may be thrown 
on the question of the deterioration of fatigue in 
metals by the application of the high powers of the 
microscope to the study of this important matter. 
The microscope reveals to us much valuable in- 
formation as to the ultimate physical structure and 
normal crystalline formation of metals, and a care- 
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Fis. 4. Longitudinal internal flaw in steel rail head, fractured 
at St. Neots, Great Northern Railway, November 10, 
1895. Transverse section at flaw, as seen under a 
magnification of 12 diameters at point b. The actual 
diameter of the above field was jin., the actual 
magnification shown by diagram being 7} diameters. 


ful microscopical study of properly prepared micro- 
sections cut from railway axles, tyres, rails, pro- 
peller shafts, large steel guns, or other structures 
of iron and steel, forms an accurate basis for fur- 
ther observations of the subsequent effects of wear 
and tear on these metals. 

The foundation of all research in this direction 
is primarily an accurate knowledge of the normal 
ultimate physical structure of iron and steel, and 
on this matter the high powers of the microscope 
afford the most powerful aid. 

It is not, however, sufficient to exclusively rely 
on the microscope. Valuable correlative informa- 
tion is also obtained from chemical analysis, general 
physical testing, and last, though not least, by the 
delicate thermal testing of metals on the lines ad- 
vocated by M. Osmond, Professor W. C. Roberts- 
Austen, and Professor J. O. Arnold. Indeed, it is 
impossible to form a correct notion of the varied 
causes effecting the deterioration of fatigue in 
metals until a reliable knowledge of the primary 
structure of metals is first obtained, and unfortu- 
nately our knowledge in this direction is compara- 
tively limited. To expect otherwise would be as 
unreasonable as to require a medical man to form 
a correct diagnosis of disease without a previous 
acquaintance with human anatomy. 

Further, it is as essential in metallurgy as it is 
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| Tue RemepraAL TREATMENT OF MeErTats By Rest. 


attainment by the metallurgist of the future of 


| indefinitely to prolong the life of metallic structures. 





in medicine to be first correctly acquainted with the 
germs of metallic disease and their influence on the 
ultimate structure of metals before either accurate 
metallurgical diagnosis or prognosiscan beattempted. 
Even in the present advanced state of medical | 
knowledge alleviation of human pain and suffering 
is practically the extent to which that science can 
go, as there is a life limit to humanity in accord- 
‘ance with the fiat of the divine law. In fact, the 
‘law of the deterioration by fatigue is of universal 
application, disintegration and death being written 
on all things under the sun. 


It must not, therefore, be expected that the 


‘even the most accurate knowledge will enable him 


Fig.3. 














am SRR po p 
“| 

| 

| 

} 147 Full Svze 

| 
| 
Jan ane eecermneei 

Z 
Fractured portion of Bessemer Steel Rail 
marked 4 E.6 


Fia. 5. Internal flaws in steel rail at point c. Fractured at 


St. Neots, Great Northern Railway, November 10, 
1895. Transverse section, asseen under a magnifica- 
tion of 12 diameters. The actual diameter of the 
above field was # in., the actual magnification shown 
by diagram being 74 diameters. 


| An increase of our present limited knowledge may, 
| however, assist him to determine on a scientific 
| basis a reasonable time: life or safe working life, 
applicable to various metals for special classes of 
| work. Such exact knowledge when acquired may 
| also help the metallurgist in the future to adapt 
| the most suitable metal to special classes of work. 
| A further result may be the discovery, with some 
| approach to scientific accuracy, of the best means of 
| affording rest to the fatigued metallic structure, 
thereby prolonging its life to a considerable extent. 

In connection with this subject, the value of the 
remedial treatment of metals appears at present 
to be little understood. In practice it is, however, 
'to some extent acted upon, as when locomotive 
engines are only allowed to run under full stress of 
work certain defined distances, in course of long 
journeys ; the engine being often changed for pur- 
poses of rest, as in the case of horses in the old 
coaching days. To some this may seem somewhat 
absurd. It is, notwithstanding, a logical outcome 
| of practical experience, as many old engineers and 
| locomotive drivers are aware. In the recent rail- 
| way race between London and Scotland, the east 
| coast companies preferred shorter runs and more 
| changes of engines, thus allowing a more frequent 
| testing of the wheels, the experience of these com- 
panies leading them to assume that an engine has 














performed its best work after having run from 100 
to 120 miles at a stretch, and it is not deemed de- 
sirable in the interests of safety (though, of course, 
it is easily possible) to run locomotives a greater 
distance than this without allowing them rest. 

There is no doubt that the metals of engineer- 
ing construction, to insure a long life limit, require 
periodical rest from the disintegrating effects of 
vibratory stress throughout the mass. Reasonable 
rest, more especially if assisted by a suitable an- 
nealing temperature, has a restorative and recu- 
perative influence on metals, resembling the effect 
of putting horses out to graze in clover. 

he cause of this is that time rest accompanied 
by temperature annealing allows an opportunity for 
the stressed crystals of the metals to obtain relief 
from the abnormal internal stresses induced by the 
jar of wear and tear. 

Confirmation of this is afforded by the following 
remarks of the eminent American Professor of En- 
gineering, Dr. Robert H. Thurston, on the effect 
of age and exposure on iron and steel: ‘* These 
phenomena, which consist in alternations of 
chemical constitution and molecular changes of 
structure, are not less important to the mechanic and 
engineer than those already described. Requiring 
usually a considerable period of time for their pro- 
duction, they rarely attract attention, and it is only 
when the metal is finally inspected, after accidental 
or intentionally produced fracture, that these effects 
become observable. The first change to be referred 
to is that gradual and imperceptible one which, 
occupying months and years, and under the ordi- 
nary influence of the weather going on slowly but 
surely, results finally in important modifications of 
the proportions of the chemical elements present, 
and in a consequent equally considerable change of 
the mechanical properties of the metal.” 

Wohler, Bauschinger, and others have shown by 
experiment that after a lapse of time the resistance 
of iron and steel to a given range of stress becomes 
less, ‘‘ the material after a certain number of repe- 
titions, with a given range of stress, breaks with 
fewer repetitions,” and the molecular change of 
structure induced by the prolonged stress is some- 
times of too subtle a nature to be readily detected 
by the ordinary method of tensile testing. This is 
generally accounted for by assuming that ‘‘ the 
deterioration may be primarily a loss of power of 
yielding in the particles near the place of weakness, 
and not a loss of tenacity.” 

Reference may also be made to the remarks of 
Professor W. C. Unwin, F.R.S., M. Inst. C.E., 
Mr. Herbert Tomlinson, B.A., F.R.S., Mr. James 
EK. Howard, C.E., Mr. G. J. Snelus, F.R.S., Mr. 

Sharles Hood, F.R.A,S., and also to the observa- 
tions of Mr. Henry M. Howe, M.A., to which 
allusion has been made in the earlier portion of this 


paper. 


Some ConpitTions EFFECTING THE FATIGUE 
IN METALS. 


The deterioration by fatigue of metals is influ- 
enced by many causes, such as stress, temperature, 
corrosive, magnetic, or electric influences, exposure 
to variations of temperature (sudden variations 
being especially dangerous), and last, though not 
least, by the presence of frequently undetectable 
internal flaws, the latter being sometimes of micro- 
scopic dimensions though very numerous. The 
influence of these internal micro-flaws on the de- 
terioration of steel railway axles, tyres, rails, pro- 
peller shafts, large artillery guns, projectiles, 
ship-plates, boiler-plates, and other engineering 
constructions of iron and steel, has been microscopi- 
cally investigated in the research entitled ‘‘ Micro- 
scopic Internal Flaws Inducing Fracture in Steel,” 
by the present writer (see ENGINEERING, July 
10, 17, and 24, 1896, and E. and F. N. Spon, 
London). The effects of low temperature in reduc- 
ing the impact resistance endurance of railway 
axles, shafts, forgings have also been studied by the 
author, and the results recorded in the following 
papers, viz.: ‘‘ Effect of Temperature on the 
Strength of Railway Axles,” Parts I., II., and 
IIl., Minutes Proc. Inst. C.E., vol. Ixxxvii., 
Session 1886-7, vol. xciv., Session 1887-8, and 
vol. cv., Session 1890-1. ‘‘ Effect of Strain on 
Railway Axles and a Minimum Flexion Resistance 
Point in Railway Axles,” by Thomas Andrews, 
Transactions of the Society of Engineers, London, 
1895. 

The results of the author’s tentative conclusions 
are that the resistance to impact force in iron and 
steel is reduced in proportion to the reduction of tem- 
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perature, and that continued stress tends to induce 
rigidity in iron and steel—in steel more than in 
iron. Careful microscopical observation has now 
enabled the author to form some tentative conclu- 
sions as to the cause why reduced temperature 
diminishes the impact resistance of railway axles 
and shafts, &c. A reference to the microscopical 
portions and illustrations of this paper shows that 
the ultimate particles or crystals of an iron or 
steel axle or shaft or steel rail, &c., assume gener- 
ally a more or less perfect crystallographic forma- 
tion, some of the crystals being apparently un- 
equiaxed, they having apparently been contorted 
from their normal geometrical symmetry during 
the manipulation of the forging, and other crystals 
being of more regular crystalline form. This 
general arrangement is the result of a combination 
of various forces acting on and influencing the 
normal crystallisation or solidifying of the metals 
during cooling and manipulation. Some portions 
are consolidated from the plastic state in a condi- 
tion of more or less internal stress, which hence 
becomes an initial source of internal weakness 
promoting the deterioration of fatigue. 

Sir Benjamin Baker, F.R.S., as the result 
of his examination of gun steel, and in allusion 
to initial sources of weakness in steel arising from 
internal stresses, has observed that ‘‘many parts 
are subject to internal stress quite up to, if not ex- 
ceeding, the elastic limit. Stresses as great as 
22,000 lb. to the square inch occur from this cause, 
and it is a dangerous source of fracture” (The En- 
yineer, September 1, 1893, page 217). ‘‘ He had 
found the fractures beginning in the middle of the 
thickness of the metal, and extending to the sur- 
face’ (The Engineer, September 1, 1893, page 
217). 

The contractile force consequent on the consider- 
able reduction of temperature, acting on a com- 
pound crystalline structure, such as the above, will 
tend to contract the groups (and even individual 
crystals) of ultimate crystals unequally in different 
directions. This condition of things promotes a 
weakening in the mass of the adherence of the facets 
of the ultimate crystalline particles of the metals. 
Whenever iron or steel is subjected under such low 
temperature conditions to sudden shock, the metal 
is incapable of affording its maximum resistance, as 
would be the case if the impact had been applied 
at the temperature of the normal rigidity of the 
metal. 

The application of heat has the reverse effect 
within certain limits. 

A few words may be here added in explanation of 
what is meant by normal rigidity. 

It may, perhaps, be reasonably assumed that on 
the cooling of the forging, the ultimate crystalline 
particles of the metals arrange themselves in what 
may be called their normal rigidity, at the atmo- 
spheric temperature then obtaining. This normal 
point of rigidity may also possibly vary according 
to the nature of the metal, and the general strength 
and character of the metal is, to a certain extent, 
affected by the temperature at which it arrives at 
its normal point of rigidity. The effect of any 
alteration of temperature disturbs the normal 
arrangement of the ultimate crystals of the metal, 
and hence tends to affect its strength more or 
less. 

It is at the temperature of normal rigidity that 
the adherence of the ultimate crystalline particles 
of the forgings along their facets is at its normal 
maximum strength for practical work. 

There are also numerous other causes affecting 
the deterioration of metals, such as the loss in steel 
rails from mechanical abrasion. This is often pro- 
moted by segregation of the carbon contents of steel 
structures, and especially so by the micro-segrega- 
tion of the sulphur and other impurities ; the pre- 
sence of these promotes the development of in- 
ternal growing micro-flaw:. of the nature of those 
alluded to in the paper by the author previously 
referred to. 

It is important to remember that the actual loss 
of strength by the mechanical wearing down of 
rails through abrasion, and which is further facili- 
tated by corrosive action—often increased by the 
use of cinder ballast—is a type of deterioration 
different from any possible micro-physical loss of 
cohesion between the facets of the ultimate par- 
ticles of the steel, the latter type of deteriora- 
tion being probably induced and continued solely 
by prolonged stress and vibration. 

Indeed, it would be wellnigh impossible to enu- 
merate the whole of the various causes promoting 





| the deterioration of metals when under the stress of 


wear and tear. 

The subject of the deterioration of fatigue in rails 
is readily and conveniently divisible for purposes of 
study into four or more aspects : 

The mechanical aspect, which deals more espe- 
cially with the loss of strength from actual abrasion 
and wearing down of the rail, or other similar ex- 
ternal causes. 

The chemical aspect, relating more generally to 
the deleterious influence of corrosion, and to the 
effect on the strength of the rail of the respective 
and various proportions of the chemical consti- 
tuents, and also as to whether the latter are 
evenly and proportionately distributed throughout 
the mass, or whether they are in a condition of 
segregation ; and a knowledge of the chemical com- 
position is of primary importance in connection with 
rail structure. 

The physical aspect involves the question of 
the strength of the material, and deals with its 
capability of resisting vibratory and impact shock, 
and affords valuable information both as to the 
reliability and uniformity of its internal structure, 
&e. 

The microscopic aspect, or high power micro- 
graphic examination of rails, has more or less con- 
nection with all the foregoing, and is of very con- 
siderable importance, throwing especial light not 
only on the micro-crystalline structure of the metal, 
but also on the presence of internal flaws due to 
micro-segregation of the impurities or other ele- 
ments, and in many other respects the microscopic 
examination is most valuable. 

Without at the present moment attempting to 
treat in detail on these important divisions of the 
subject, the author proposes first to give the results 
of a number of examinations he has been privileged 
to make on rails of known life history. 


OBSERVATIONS ON THE Loss oF STRENGTH IN 
Sree, Rarts or Known AGE anp ConpITIoNns 
OF SERVICE. 

The investigation of the deterioration by fatigue of 
steel rails is one of such universal importance, as 
affecting the public safety, that the author feels it 
will be desirable to introduce, at an early stage of 
this paper, such information as he may be able to 
afford on the subject of the deterioration by fatigue, 
or loss of strength, in steel rails. 

The results of his observations are derived from 
a careful study of the chemical and physical pro- 
perties and microscopic structure of rails of known 
age and conditions of heavy traflic service on some 
of the main lines of English railways. 

Having been engaged, in course of the in- 
quiry of the Board of Trade, on an investigation 
into the causes of the fracture of the steel rail 
which unfortunately wrecked the Scotch express 
at St. Neots, on the Great Northern Railway, on 
November 10, 1895, an opportunity was afforded 
of studying some of the possible causes leading to 
the deterioration by fatigue in steel rails. 

The author is indebted to the chief engineer, 
Mr. Richard Johnson, C.E., and the officials of 
the Great Northern Railway Company for their 
kindness and courtesy in affording every facility 
for carrying out the investigations, and he here 
desires gratefully to acknowledge this. 

The author has also been privileged to examine 
other old rails of known history and conditions of 
service on the Manchester, Sheftield, and Lincoln- 
shire Railway, to which allusion will be made later 
on, and in his capacity as a consulting metallurgical 
engineer and chemist he has also made a variety of 
chemical, physical, and microscopical tests on a 
considerable number of modern rails of various 
sections ; he has consequently had a favourable 
opportunity of comparing the ultimate micro- 
crystalline structure of many old rails of known 
life and conditions of service with that of new rails 
as at present made. Reasoning from the known 
to the unknown, i.e., considering the microscopic 
structure, chemical composition, and physical pro- 
perties and life work of those old rails which have 
most satisfactorily endured the wear and tear of 
long life, the author has endeavoured to formulate 
a specification for modern steel rails intended to 
promote both durability and safety. As the 
St. Neots rail affords an instructive typical ex- 
ample of the danger of high carbon rails, even 
although associated with low manganese, he pro- 
poses first to give a description of this unfortunate 
rail, which by the kind permission of Mr. Richard 
Johnson he is enabled to do. 








OBSERVATIONS ON THE Microscopic STRUCTURE, 
CHEMICAL CoMPOSITION, AND PHysitcaL PRopEr- 
TIES OF THE FractureD STEEL Rai at Sr. 
Neots. 

The fracture of the rail into about 17 pieces, some 

of them being not more than 6 in. long, was of a 

very unusual character. 

The author received a portion (marked 4. E. 5 
in paint) of the fractured rail which was sent to him 
for examination. 

The portion received was about 6 in. long, and 
was of the general form shown on Fig. 3, page 499, 
and in section as shown on Fig. 2. 

It appears that the original section of the rail was 
80 lb. per yard and of the section shown on Fig. 1. 

The rail as at present would be approximately 
about 74 lb. per yard. 

The rail was supplied in 1872, and was thus about 
23 years old, but the rail is stated to have been in 
use about 22 years. The average loss in weight 
was 0.26 lb. per yard per annum. 

The piece of the fractured rail sent to the author 
was situated about 6 ft. 11 in. from the south end 
of the rail, the total length of the rail being given 
as 21 ft. 


GENERAL EXTERNAL EXAMINATION AND Low- 
Power Microscopical EXAMINATION. 

The author made a careful general examination 
with his special fracture microscope. 

The measurements were taken with a Ramsden 
screw micrometer. 

It was noticeable that this portion of the raii had 
fractured both at end A and end B at an angle of 
about 4 deg. from the vertical (see Fig. 3). 

The upper surface of the rail was considerably 
worn down from the original section to the extent 
of about } in., by the wear of ordinary use. 

The surface or wearing face of the rail was fairly 
evenly worn, and was comparatively free from ex- 
ternal flaws, with the exception of the following, 
i aie 

A fine microscopical transverse hair crack about 
tin. from the fractured end B. This crack was 
about 2 in. long and not more than 0.0025 in. wide. 

There were also four similar fine transverse cracks 
near the middle of this portion of the rail about 
zy in. long and 0.008 in. wide. None of these 
were, however, detectable by the naked eye. 

These fine transverse hair cracks indicate that 
the metal was being deteriorated under the pro- 
longed stress of work, possibly accentuated by the 
action of skidded wheels. 

The bottom or under surface of the rail was 
evenly worn, apparently by abrasion against the 
supporting chair, to the extent of near } in., this 
under surface being also pitted by rusting. The 
rust and dirt in some places of the fractured surface 
interfered somewhat with the examination of the 
face of the fracture. 

The fracture at end A, Fig. 3, was of the nature 
of a straight clean cut, showing little inequality on 
the surface, but the character of this fracture ap- 
peared to the author to indicate that the steel had 
become brittle at this point from the deterioration 
of fatigue. The author thinks that the fracture of 
the rail at this point had first started at a similar 
microscopic fine transverse crack to those above 
described as existing on the wearing face of the 
rail. On the face of the straight clean-cut fracture 
at end A, a fine internal lamination or vertical 
fissure was found at point a, about { in. long, at 
the foot of which there was another similar fine 
cross or transverse lamination about } in. long. 
The main longitudinal lamination or fissure ap- 
peared to extend in the direction of the length of 
the rail head. 

On cutting a cross-section through the rail head, 
for the purpose of searching for the above flaw, at 
point b, Fig. 3, about 4 in. from the fractured end 
A, this vertical longitudinal fissure was intersected 
near the centre of the rail head. Its appearance 
is shown on Fig. 4. Its height at this place was 
2in., and width 0.020 in. It was traced as running 
longitudinally about 3 in. either way from near to 
the point where it was here found ; it was crossed 
at right angles, a short distance from point ), 
transversely by another small fissure of similar 
character, about 2 in. long and 0.028 in. wide. 
The above fine longitudinal fissure appeared, there- 
fore, to run along the interior of the rail head, and 
the author thinks it is the same flaw which appears 
at the face of the fracture at the point C, Fig. 3. 
This flaw would, therefore, have a total length of 
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near 6in. The author considers that it was origin- 
ally in the ingot as an air cavity or small pipe 
which had become thus elongated in the subse- 
quent rolling of the rail. Growing micro-sulphide 
of iron flaws under the influence of vibratory stress 
have doubtless also been instrumental in producing 
this internal fissure. 

The fracture at end B was of a ragged uneven 
character, showing one or two internal flaws on the 
face of the fracture near point C, Fig. 3, varying in 
extent from about }in. in length and .4, in. in width 
downwards. These fissures are shown in transverse 
section on Fig. 5, page 499. A measurement of 
the depth of the largest flaw gave about 0.22 in.; 
this did not, however, represent the full depth of 
the flaw, but it was as far as light could be reflected 
into it; in reality it extended as a narrower cavernous 
flaw to a greater distance into the interior of the 
steel ; it was in the author’s opinion a continuance 
of the longitudinal flaw noticed at point a, Fig. 3, 
and which the author intersected again at point b, 
Fig. 3. This internal flaw being in the interior of 
the steel could not have been detected when the 
rail was made, or subsequently. It is one of those 
internal undetectable sources of weakness unfortu- 
nately inherent to steel. 

In turning the bottom flange of the rail for ob- 
taining a portion for tensile testing there were 
found three longitudinal fine hair cracks along the 
outside edge Of the rail, respectively { in., 2 in., 
and} in. long by about 0.005 in. wide. These 
could not be perceived by the ordinary examination, 
as they were closed externally by the rust on the 
rail. 

The author also made a careful general examina- 
tion of another portion of the rail about 2 ft. in 
length marked 11. G. 12, which fractured from the 
north end of the rail about 3 ft. from that end. 
The top face of this portion of the rail was worn in 
a fairly even and regular manner, one edge being 
somewhat frayed, but not abnormally so. 

On the wearing face, near one end (12) of this 
portion, on applying low-power microscopic objec- 
tives, the author observed three fine longitudinal 
hair cracks, measuring respectively 12 in., § in., and 
11 in. (this last crack was nearest the fracture). 

On cutting a transverse section of the rail across 
the latter fine longitudinal crack, the author ob- 
served that it extended vertically downwards to- 
wards the centre of the rail head to a depth of 
about }in. On the opposite end of the above 
piece of rail there were two similar fine longitu- 
dinal hair cracks, one measuring { in. long, and 
the other, nearest the fracture of the rail, was 
12 in. long. The width of these various cracks was 
only about 0.005 in. 

A singular phenomenon was observed in connec- 
tion with the longest longitudinal crack (the one, 
12 in. long, at end 11). The author noticed as many 
as 15 minute transverse hair cracks, each about # in. 
in length, proceeding at right angles from one side of 
the longitudinal crack, and joined thereto as though 
they were ramifications thereof. The width of 
these fine transverse cracks was about 0.003 in. 

On further microscopically observing the rail face 
162 fine transverse hair cracks (about 0.003 in. wide) 
were found running across the wearing face of the 
rail for nearly the whole length of it, at almost re- 
gular distances of about 3 in. apart (see Figs. 9 
and 13, page 502). Some of the main fractures of 
the rail appear to have started along the line of 
some of these minute transverse cracks. 

The bottom portion of the rail (which had, at one 
end (12) of this piece, rested in the chair and had 
fractured therein) was worn down to the extent of 
near 3°; in. . 

Both portions of the rail submitted to the author 
were generally more worn down on one side than 
on the other. 


HieH-Power Microscopical EXAMINATION. 


A portion was machined from near the centre of 
the rail head on the face of the fracture at A, Fig. 3. 
A micro-section $ in. diameter was carefully pre- 
pared and delicately etched in very dilute acid to 
develop the structure. A microscopical examina- 
tion was then made with a first-class microscope, 
using a magnifying power of 300 diameters. 

In this transverse section the author found 
numerous micro-sulphide of iron flaws (hereinafter 
designated for convenience ‘‘ micro-sulphur flaws ”’). 
These were frequently found arranged in segregated 
groups, as many as 18, varying in size from 
0.0014 in., being met with in the limited area of 


only 0.00018 square inch of the surface of the sec-| reduced the tenacity of the metal as a mass. 


tion. The face of the section was, of course, care- 
fully examined all over. An accurate micrograph 
of the above is given on Fig. 6, page 502. 

The ultimate microscopic structure of the steel 
was somewhat uneven as regards the distribution of 
the normal carbide of iron areas, and there was 
undoubted evidence of local microscopic segrega- 
tion of sulphide of iron having occurred. 

The author sometimes also found indications of 
silicide of iron flaws. 

Another micro-section was machined from the 
horizontal face of the rail at or near point b, 
Fig. 3. This sample was prepared and etched in a 
similar manner as just described, and a micro- 
scopical examination was made thereof at 300 
diameters. In this longitudinal section, taken 
adjacent to the wearing face of the rail, the 
author found numerous elongated micro-sulphur 
flaws. In an area of 0.196 square inch he found 
micro-sulphur flaws often closely adjacent, and 
forming dangerous lines of weakness. They varied 
in length from 0.0088 in., and in width from 
0.0008 in. The author observed no less than 1119 
of these micro-flaws within an area of 0.196 square 
inch. 

An approximate estimate from actual micrometer 
measurements gave not less than 34,490,000 of 
these various micro-flaws per cubic inch of the steel. 
The general ultimate microscopic structure as 
examined longitudinally on the wearing face of the 
rail at the above point was not in places of a very 
even regular character, the normal carbide of iron 
areas being somewhat unevenly distributed and 
varying considerably in size, and the general normal 
structure being in places distorted and disturbed 
by the micro-flaws. 

The micro-flaws prevent metallic cohesion between 
the facets of the ultimate particles of the metal, as 
will be seen on referring to the transverse and 
longitudinal sections on Figs. 6 and 7. It will be 
readily observed that these micro-sulphur flaws, 
which are in fact the ultimate germs of metallic 
disease, under the influence of vibratory stress, 
originate lines of internal weakness in steel, which 
finally develop into growing flaws, the fine line of 
disintegration generally running along the path of 
least resistance, from flaw to flaw, until a consider- 
able internal fissure is developed. This fact is 
apparent in the present case of the broken rail 
because numerous micro-sulphur flaws were found 
microscopically segregated adjacent to the actual 
rail fracture, sufficient, in the author’s judgment, 
to account for the fracture of the rail at these places 
under the strain of heavy concussional shocks, 


Description OF Microscoric DRawInGs, 
Fias. 6 anp 7, Pace 502. 


The black and heavily shaded (for convenience) 
portions of each of the above figures are the in- 
ternal micro-flaws ; the lighter parts are the ulti- 
mate primary crystals of the steel, composed of 
distinct and detached crystalline areas of iron 
saturated to various extents with combined carbon. 
These constitute the normal iron carbide areas as 
distinct from the pure iron crystals (or ferrite) of 
the steel. 

The unshaded portions of the drawings consist 
of crystals of pure iron, or ferrite, which have not 
been affected, or but very slightly, by the carbon.. 
The fine divisional lines in the figures show the 
line of junction or intercrystalline spaces between 
the ultimate crystals of the steel. 


PuysicaL EXAMINATION. 


A portion from the’ piece of the broken rail, 
marked 4. E. 5 (situated about 6 ft. 11 in. from the 
south end of the rail), was machined from the 
bottom flange and submitted to the tensile tests as 
given on Table I. 

Another portion was machined from the rail head 
of the broken fragment of the rail, marked 11. G. 12, 
situated about 3 ft. from the north end of the rail. 
The test-piece was cut from about midway between 
the two fractured ends and was submitted to tensile 
tests with the results given in Table I. 

The elongation recorded is equivalent to one of 
about 15 percent. between gauge points 10 in. apart. 

The high tonnage results indicate that the steel 
was of a hard nature, which had apparently deve- 
loped brittleness during wear and tear. In view 
of the very high percentage of combined carbon the 
tonnage strength would probably have been much 
higher, but for the presence of the micro-segrega- 





tion of the sulphide of iron which had evidently 


TABLE I.—Tensile Tests of Fractured Rail. 
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The existence of internal micro-sulphide of iron 
or other microscopic growing flaws is not always 
indicated by mechanical tests, as these minute 
flaws frequently occur locally in microscopic segre- 
gations, and they can only be detected by the 
microscope ; their presence, however, hastens the 
deterioration of fatigue in steel. 


CHEMICAL EXAMINATION. 


Portions were machined from the fractured piece 
of the rail marked 4. E. 5. respectively, from the 
rail head, the web, and the rail bottom, and also 
from the rail head of the other fractured portion 
marked 11.G.12. 

A careful chemical analysis was made of each, 
with the results given in Table IT. 


TABLE II.—Chemical Analyses of Portions of the 
Fractured Rail Marked respectively 4. EB. 5 and 11, G. 12. 
Percentage Results. 











Rail Rail Rail Rail 
os Head | Web Bottom Head 

4.E.5. 4B. 5. | 4. EB. 5. 114.12, 
Combined carbon 0.520 | 0.530 | 0.530 | 0.540 
Silicon .. ee 0.122 0.130 | 0.124 | 0.110 
Manganese 0.450 | 0.410 | 0.350 | 0.493 
Sulphur .. ..| 0.085 | 0.080 | 0.090 | 0.090 
Phosphorus ss .-/ 0.088 | 0.080 | 0.080 | 0.087 
Iron (by difference) .| 98.735 | 98.760 | 98.826 | 98.680 

100.000 


100.000 100.000 100.000 
| | | 





The above results are abnormal, and are not in 
consonance with the modern requirements for a 
good rail steel. The percentage of combined car- 
bon is much too high. Rail steel, as the maximum, 
ought not to contain more than 0.40 or 0.42 per 
cent. of combined carbon. The silicon is also 
present in considerable excess, and the sulphur 
ought not in good rail steel to exceed about 0.06 
per cent. The percentage of phosphorus is also too 
high. 


GENERAL CONCLUSIONS. 

After carefully correlating the results of the 
microscopical, chemical, and mechanical tests, the 
author has formed the conclusion that the fol- 
lowing conditions have contributed to produce the 
fracture of the steel rail. 

Firstly.—The rail is worn both cn the face and 
bottom flange where it has rested on the chairs. 

Secondly.—The steel is of too hard a nature, 
with too high a percentage of combined carbon. 
These conditions would tend under the fatigue of 
wear to develop brittle qualities, as the actual fact 
of the sudden fracture of this rail into 17 pieces 
has unfortunately shown. These conclusions are 
confirmed by the results of the chemical analyses, 
which show that the percentage of combined carbon, 
silicon, sulphur, and phosphorus were in excess of 
the requirements for a good rail steel. 

Thirdly.—To produce final fracture the author 
considers that the rail has received some unusually 
heavy concussional shock, probably from the lifting 
and bumping of one or more of the wheels of the 
train in passing over the rail at great speed, the 
force of the concussion possibly having been aug- 
mented by the added force of the recoil of a spring, 








which is very considerable. 
Fourthly.—The minute external transverse and 
longitudinal surface cracks found in places on the 
wearing face of the rail and noticed in detail in 
this report, should not be overlooked in considering 
the cause of fracture. These were undoubtedly 
present, but were quite incapable of detection by 
the naked eye. 
Fifthly.—The author is strongly inclined to attri- 
bute the fracture to internal weakness caused by 
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MICROSCOPIC OBSERVATIONS ON THE DETERIORATION OF STEEL RAILS. 


(For Description, see Page 499.) 





Fie. 6. Micro-crystalline structure and internal micro-sul- Fic, 7. Micro-crystalline structure, showing internal longi- Fic. 8. Micro-crystalline structure and micro-flaws. Frac- 
phur flaws. Transverse section at A, as seen under tudinal micro-sulphur flaws, longitudinal section on tured Bessemer steel rail, St. Neots accident. 
a magnification of 300 diameters. Steel rail fractured rail face at b, as seen under a magnification of 300 Longitudinal section from rail face, near fracture 
atSt. Neots, Great Northern Railway, November 10, diameters. (Actual magnification shown by dia- as seen under a magnification of 300 diameters! 
1895. (Actual magnification shown by diagram, 175 rram, 175 diameters.) Steel rail, fractured at St. (Actual magnification shown by diagram, 175 
diameters.) Neots, Great Northern Railway, November 10, 1895. diameters.) In Figs. 6, 7. and 8 the actual dia- 


meter of the field was 0.015 in. 
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10, 11, aND 12. Fractures of Rat. BROKEN AT St, Neots, GREAT NORTHERN RalLway, 
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Fie, 13. Wearing Face or Raitt Fracrvrep at St, Neots, GREAT NORTHERN RAILWAY. 
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SIX-POLE 7-KILOWATT DYNAMO. 
CONSTRUCTED BY THE ELECTROTECHNISCHE INDUSTRIE, SLIKKERVEER, HOLLAND. 


. For Description, see Page 509.) =" * 
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the presence of internal undetectable flaws or 
fissures previously referred to in detail, and also to 
the additional presence of numerous growing micro- 
scopic sulphur (and sometimes silicon) flaws of the 
nature of those alluded to in this report, these 
minute flaws, he believes, being caused by local 
microscopic segregations of the sulphide of iron in 
the steel during the cooling of the rail ingot from 
the molten state. The sulphide of iron (and in 
some instances silicide of iron), having liquated 
and segregated along and amongst the intercrystal- 
line spaces, has prevented, in places, the normal 
cohesion between the facets of the ultimate par- 
ticles or crystals of the steel. 

These microscopic internal micro-flaws have evi- 
dently induced lines of weakness, ultimately end- 
ing in fracture in the path of least resistance, under 
the influence of prolonged vibratory stress. In- 
ternal undetectable flaws of this nature appear, 
unfortunately, frequently present in most struc- 
tures of steel. The author has recently observed 
them in steel railway axles, rails, tyres, propeller 
shafts, heavy ordnance, and other constructions, 
and the fracture of a large propeller shaft was only 
a short time ago traced entirely to this cause. 

The nature and deleterious influence of these 
internal micro-flaws in steel, the author has de- 
scribed in recent researches, entitled ‘*‘ Microscopic 
Internal Flaws in Steel Rails and Propeller Shafts,” 
by Mr. Thomas Andrews (ENGINEERING, January 
17, 1896, and E. and F. N. Spon, London), and in 
a series of papers on ‘‘ Microscopic Internal Flaws 
Inducing Fracture in Steel” (ENGINEERING, July 
10, 17, and 24, 1896, and E. and F. N. Spon, Lon- 
don). 

Finally, the author desires to express the opinion 
that the flaws of various kinds referred to in this 
report could not have been detected by any usual 
or ordinary method of external inspection. 

APPENDIX.—SUGGESTIONS. 

As a possible remedy, and for the promotion of 
greater safety, the author ventures to suggest that 
steel rails should be made by the Siemens open- 
hearth process, which, being more under control, 
usually yields a more even and reliable steel than 
the Bessemer process. 

The chief remedy, however, is to have the steel 
as pure as possible, and to have the carbon con- 
tents within a range of 0.35 to 0.42 per cent. at 
most. Further, it is important to keep down the 
percentage of sulphur, phosphorus, silicon, or 
other impurities to the lowest minimum, and in 
physical testing not to insist on an excessive tensile 
tonnage for rail steel, but to attach importance to 
the obtaining of a good elongation. 

The author, moreover, ventures to express the 
opinion that in view of the increased speed, and of 
the heavier engines and rolling stock now used, it 
is to the advantage of main trunk railways where 
the traftic is heavy to substitute a heavier section 
of permanent way rails. 

The author would suggest that for a main line it 
is not desirable to use a rail of less section than 
90 lb. to 95 1b. per yard. 

This, the author thinks, would tend to the in- 
crease of public safety, and the railway companies 
would also get more wear out of such heavier rails. 
The fracture of the Great Northern rail affords a 
most unfavourable vractical comment from actual 
fact against the recent practice of some American 
engineers of advocating the use of a high carbon 
rail. High carbon rails will undoubtedly prove 
brittle in course of long service. 

Figs. 10, 11, and 12, on page 502, are illustrations 
of some of the actual fractures of the St. Neots rail. 

Examinations were also made of other parts of 
the St. Neots rail by other experts, and the 
results of their examinations, together with some 
of the results of the atthor’s own observations, 
are recorded in the Board of Trade Report on 
‘*The Fracture of the St. Neots Rail,” dated 
December 24, 1895. On comparing the various ex- 
aminations which have been made of the St. Neots 
rail, it will be noticed that this rail varied both in 
chemical composition and physical properties at dif- 
ferent places in the rail. Arsenic was also present 
in the steel and traces of copper. There were also 
evidences of segregations of the carbon and other 
constituents. 

It may be remarked that for some time past rail- 
way companies have devoted attention to the 
strengthening of the permanent way, and the Great 
Northern Railway Company, the London and North- 
Western Railway Company, the Manchester, Shef- 





field, and Lincolnshire Railway Company, the 
Great Western Railway Company, the Midland 
Railway Company, and other important railway 
companies have been introducing heavier sections 
of rails, and are steadily engaged in improving the 
permanent way. 

The author will shortly have some further sug- 
gestions to make tending to the promotion of safety 
in rail service. 





THE CHICAGO DRAINAGE CANAL 


(Continued from page 436.) 

Among the bold and ingenious devices for exca- 
vating and removing the large quantities of com- 
paratively soft material that had to be dealt with, 
is that illustrated on pages 505 and 506. As might 
be expected from an inspection of the plan, the 
results obtained were not very satisfactory. The 
section on which it was employed was H, which, 
with Section G, was let to Messrs. Gahan and 
Byrne, of Chicago. About one million yards 
had to be removed on each section, the material 
being chiefly clay. The excavating plant that 
we illustrate was designed and constructed by 
Messrs. Hoover and Mason, of Kansas City. 
It consisted essentially of a deep trussed struc- 
ture, practically a bridge, supported at each 
end on rolling platforms. At each end of this 
bridge huge brackets projected, the ends of which 
terminated over the centre of the spoil banks, which 
on this section could be located on each side of 
the canal. An endless chain of buckets stretched 
from end to end of the cantilevers, with suflicient 
sag to follow the bed of the excavation as it ad- 
vanced. This belt was guided from the truss, and 
driven continuously from a power station on one of 
the rolling platforms. The excavation was made 
from one working face, and was effected by a series 
of ploughs hauled in steps on the working face at 
a steeper slope than the material would stand. 
As the ploughs were hauled forward the clayremoved 
fell on to the endless travelling belt and was raised 
to the end of the cantilever, being deposited 
on the spoil bank, on one side or other of the 
canal. 

The illustrations very clearly explain the con- 
struction and operation of this plant. Figs. 133 
and 134 are a side view and plan of the cantilever. 
The bridge portion from centres of rolling supports, 
was 320 ft. in length ; itconsisted of two similar 
trusses, divided into 16 panels, braced as shown, 
while the trusses were connected at top and 
bottom by horizontal bracing. Fora portion of its 
length the structure was parallel, after which it 
increased in depth to the commencement of the 
cantilevers. These latter extended on one 
bank for a distance of 172 ft., and on the 
other, for 140 ft.; the height above surface at the 
ends being 78 ft. and 70 ft. respectively. The 
end panels of the cantilevers carried the bearing 
for adrum 9 ft. 2in. in diameter. The endless 
belt was composed of a string of carriers linked 
together ; these carriers are illustrated by Figs. 
138 and 143 to 148. They were made of thin steel 
plate stamped into the form shown, about 4 ft. 
square and 15 in. deep. They were connected by 
a chain of flat links on each side, with pins, on 
which flanged wheels 12in. in diameter were 
mounted (see Figs. 147 and 148). These wheels 
took their bearings on the tracks laid upon the 
cantilevers up which the belt was conveyed. 
Figs. 145 and 146 show the pulleys or sprocket 
wheels around which the belt turned at the 
ends of the cantilevers. Fig. 138 _ illustrates 
the position of the trays in the upper and 
lower parts of the belt when travelling against 
the working face. From this it will be seen that 
the upper or receiving tray is at some distance 
above the ground, and that the belt was protected 
by side-pieces connected by suitable tackle with the 
main truss (Fig. 137). The speed at which the 
belt was driven was 120 ft. per minute, the motive 
power being an engine on the moving platform, 
with cylinder 14 in. in diameter and 17 in. stroke. 
As already explained, the excavation plant was en- 
tirely separate from the conveying machinery. 
consisted of a series of ploughs, hauled to and 
fro on steps in the steep working face, the 
angle of which was such as to cause the 
material removed to fall very freely down the 
slope into the trays of the belt. These ploughs were 
hauled to and fro by a hauling engine on the bank ; 
their form is shown by Fig. 139, and they could 
cut a furrow 20 in. wide and 7 in. deep. The 





It | 





speed at which these ploughs were driven was 200 ft. 
a minute. It was calculated that, at this speed, 
the plant should break down and remove about 
3000 yards of earth per day of 10 hours. 

Serious misfortunesattended the installation of this 
plant. It had scarcely been completed, when, by the 
failure of some scaffolding, one cantilever and part of 
the main structure were wrecked. The damage wasre- 
paired, but before work could be commenced a heavy 
gale set the conveyor in motion along the tracks laid 
for the travelling platform, and on reaching the 
end it was overturned. Thus, before any useful 
work was done, it was practically rebuilt twice, the 
cost being over 60001. When, finally, the machine 
was set steadily to work, it was found that 500 
yards, instead of 3000, appeared to be the full 
duty that could be obtained, for which the contract 
price of 14d. a yard was obviously inadequate. 


(To be continued.) 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 485.) 

In our last issue we gave an account of the first 
day of the meeting of the Institution of Naval 
Architects. On the second day, Thursday, the 8th 
inst., the members assembled again at 12 o’clock, 
the President occupying the chair. The first paper 
on the list was a contribution by Captain Lord 
Charles Beresford, and was on 


Tue Fieutrne VALUE OF THE OLDER IRONCLADS 
IF ReE-ARMED. 

This paper we print in full, with the exception of 
the Appendix, in our present issue, and we may, 
therefore, proceed at once to the discussion. 

This was opened by Admiral Bowden - Smith, 
who said that, at first sight, the proposals as set 
forth in the paper were attractive. He was ac- 
quainted with all the ships mentioned by the author. 
In the Minatour he served for some years, and 
could confirm what was said about that ship being 
safe and comfortable. The following points must, 
however, he considered: The ships were single 
screws, their speed was low, and their coal en- 
durance limited. What, he asked, would be the 
value of 12 knots during warfare in the present 
day? Ascruisers they would be expected to act 
as the eyes of the fleet, to collect intelligence, and 
to act in various capacities where speed was a 
necessity. How would they do this on 12 knots? As 
battleships they would be inefticient. He would give 
an instance to illustrate this. During the manceuvres 
of 1889, the Neptune was one of the fleet blockading 
Lough Swilly. He was in the blockading fleet, and 
could bear witness that the Neptune became a 
perfect nuisance to the Admiral, because of the 
quantity of coal she required. Every day or every 
other day she had to retire with a collier to some 
protected station in order to recoal. The procedure 
of blockade is for the ships to signal every morning 
what the state of their coal bunkers may be. 
Returns were brought in just before breakfast, and 
the Neptune always spoiled the Admiral’s breakfast 
by the quantity of coal that she required. To 
re-arm this ship would be a waste of money, 
unless she could be made to burn less coal. The 
expense of keeping these old vessels in reserve had 
been referred to, but it should be remembered that 
some were employed as dépét ships and others in 
different capacities. He had been talking the subject 
over with a brother Admiral who was a distinguished 
authority, and they had concluded that there were 
some conditions of war in which these ships would 
be useful. The speaker could not therefore agree 
with Lord Charles Beresford in the conclusions he 
had come to in his paper. He was, however, a great 
admirer of the work that the author had done. He 
referred more especially to seven or eight years 
back, when they all knew that the fleet was in 
very low water; it was then that Lord Charles 
Beresford came forward and roused the country 
by his eloquent appeals to the good sense and 
patriotism of the people. At that time his late 
chief, Sir Thomas Simons, whom everybody re- 
membered with affection and respect, was writing 
his almost pathetic letters to the Times showing the 
sad state into which the English Fleet had fallen. 
He was followed by Admiral Hornby and others, 
and amongst the most efficient workers was Lord 
Charles Beresford, for whose efforts to raise the 
fleet he would always feel grateful, but he did not 
agree with him about re-arming the obsolete ships. 

Admiral Boys said he was afraid he was becom- 
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ing almost as obsolete as the muzzle-loading guns 
of which Lord Charles Beresford spoke with such 
little respect. He, however, ventured to think 
that under some conditions the muzzle - loading 
sun was even better than the breechloader, and 
very fair shooting could still be made with it. 
He remembered that in the prize firing of a ship 
on the Admiralty station during the seventies, 
250 rounds were fired from one of these guns with 
the ship circling round the target, and every shot 
told ; it could hardly be said that such a weapon as 
that was obsolete. In the weights given he would 
like to know whether Lord Charles Beresford had 
taken into account the full complement of ammuni- 
tion for the new description of gun. The position to 
consider was what would be the average fighting 
distance of ships in action. His opinion was it would 
be about 1000 yards, and at that distance there 
was not much difference in the power of breech- 
loadingand muzzle-loading guns. The highervelocity 
of the modern gun was not all an advantage, for the 
shell might go so quickly through the ship as not 
to burst inside, whilst with the lower velocity it 
would burst after passing through one skin, and thus 
do the required damage. It was not always that 
new inventions fulfilled the expectations formed of 
them. A year or so ago there was much excitement, 
as would be remembered by those present, caused by 
the introduction of melinite shells and high explo- 
sives, but it was now found that they were not so 
efticient as gunpowder. He wondered that Lord 
Charles Beresford had not mentioned the Warrior 
and the Black Prince. He had commanded the 
Warrior, and knew she would steam at 17} knots 
with sails set, and that speed she would maintain 
for several hours ; her defect was the want of pro- 
tection to her steering gear. What Admiral Boys 
would propose to do would be to leave her main 
deck battery as it was, but to substitute in her 
upper battery guns of high velocity for those at 
present in position. He would take the Warrior and 
Black Prince so altered and place them in the 
middle of a trade route ; he would attach several 
second or third class cruisers which would use the 
larger vessels as centres from which they would 
obtain coal and replenish their crews as the latter 
might be drafted off into prizes ; the ample dimen- 
sions of the old ships would enable them to serve 
admirably in this respect. 

Admiral Sir John Dalrymple Hay said he was 
delighted to see a paper on this subject from the 
author, and he thought it was a most useful con- 
tribution to the literature on the subject. There 
was, however, only one point out of the six raised 
by the author with which Sir John could agree ; 
that was the fifth point, which read, ‘‘ That at a 
cost equal to one modern battleship and one 
cruiser, 17 of these vessels could be re-armed and 
made effective fighting units.” In regard to the 
other provisions of the paper, he was not in agree- 
ment with what was said. He looked on himself as 
a sort of godfather to the Minotaur class, but he 
was glad to have seen them taken from the position 
of battleships and put into the class of armed 
cruisers ; he thought that even if twin screws and 
new engines were put into these ships, 14 knots 
could not be obtained from them. He looked upon 
it as a most dangerous thing to have a slow ship as 
a battleship; the minimum speed should be 16 
knots without forced draught, and he would like to 
see more, for speed was a great element in the 
fighting value of the ship. Out of 46 battleships 
in the Royal Navy, we were told that 13 of these 
were not effective battleships ; if so, we had only 
33 left. That was too few. The President had 
told them the day before that this country owned 
half the maritime commerce of the world, but the 
rest of the world had 78 battleships, omitting Japan, 
and he thought we should have as many battleships, 
therefore, as the rest of the world. The meeting 
appeared to receive this suggestion with some sur- 
prise, and the gallant Admiral proceeded to say that 
the proposal was not so astonishing as we were apt 
to think in the present day. In the year 1816 we 
had 214 sail of line, compared to 183 possessed by 
the rest of the world. These we had to protect 
our commerce ; but since then our over-sea trade 
had increased enormously, and if now we had 
half the commerce of the world, our battleships 
should be proportionate. In regard to the pro- 


posals of the author, he would rather have the one 
ship referred to than the 17 old vessels when re- 
armed. When they had the 80 new line-of-battle 
ships, which he considered necessary, then it would 
be time to go in for re-arming the old ships, but 





his opinion was now that all available money 
should be devoted to new construction. 

Admiral FitzGerald quite agreed with Admiral 
Bowden-Smith that the problem discussed by the 
author was not a question for the naval architect, 
but rather one of finance. There was no doubt 
that the ships referred to would carry the new 
armament, they were amply strong for that, but 
the question arose whether it was worth spending 
the money on the alterations. The old ships re- 
ferred to were not altogether useless, but they 
were not of much use. The speaker did not appear 
to consider that there was any need for Lord 
Charles Beresford’s paper, because, as he said, the 
problems involved must have been often discussed 
at the Admiralty, where all data necessary for 
arriving at a sound conclusion would be found. 
In further illustration of the difficulties of using 
these ships, Admiral FitzGerald gave some of his 
experiences when in command of the Bellerophon. 
She had been re-armed, and was a failure. It 
was a curious circumstance that she had eight 
water lines. It was customary to paint ships one 
colour up to the water line, and in the process 
of repainting, the old mark was not altogether 
obliterated. It was found that the ship in the 
course of her life had come down 2 ft. in the 
water ; the consequence was that she could only 
fight her guns in harbour or in smooth water, 
and the ports had to be closed when she went 
to sea. This was an illustration of the reasons 
the old ships should not be re-armed. 

Mr. Laird said he had been appealed to by one 
speaker as to whether these old vessels could be 
very much increased in speed by putting into them 
new machinery and giving them twin screws. He 
was of opinion that the speed could not be thus 
materially increased, as the model of the ship was 
so intimately connected with speed, and that could 
not be altered. He thought, however, that the 
single screw was admirably adapted to manceuvring. 
He saw every day in the Mersey long mercantile 
vessels with single screws manceuvred with the 
greatest ease ; so that this question could be put 
aside. He thought Lord Charles Beresford had 
been misunderstood. He did not propose to put 
these ships in line of battle, but that they should 
be used for numerous duties of another nature 
which would be required in time of war. The re- 
armament would give a power of hard hitting, but 
long ranges were not so dangerous as close quarters, 
therefore any changes should be in the direction 
of a quick-firing armament. The last speaker de- 
precated discussion, on the score of the question 
having been thoroughly threshed out at the Admi- 
ralty. Mr. Laird did not agree with him at all. 
He thought that it was the function of such insti- 
tutions as the present to make suggestions of this 
nature for the consideration of those in authority, 
and he was quite sure if there was anything in 
such suggestions, they would receive the attention 
they deserved. The conclusions drawn by Lord 
Charles Beresford were very clear. In fighting, 


the balance of advantages makes victory, and 
the alterations proposed would add one ele- 
ment to the list of offensive powers. He was 


well acquainted with the Agincourt, and could 
bear testimony to the fact that she was amply 
strong for the new armament. In conclusion, he 
would not go the whole length of the suggestions in 
the paper, and re-arm the whole of the 17 vessels 
named, but the best of them might with advantage 
be altered in the way suggested, and would be 
useful for many war services, though not for the 
line of battle ; at any rate, the suggestions were 
worth consideration. 

Sir Edward Reed thought that justice had been 
hardly done to the paper in the discussion, and 
Lord Charles Beresford’s suggestions had been 
overlooked in what had been said. The author had 
not suggested altering from the single-screw ship 
to twin screws or replacing machinery. What he 
said was, ‘‘ Here are 8 or 10 millions’ worth of ships, 
good enough in themselves for some services, but 
quite ineffectually armed. Is it not worth spend- 
ing a million on new guns for them, so as to make 
them more useful?” To say that they could not act in 
the line of battle with quite modern ships, or that 
they would not perform the same services as our 
later fast cruisers, was quite beside the mark. Sir 
Edward could conceive many services in which 
these old ships would be very useful if re-armed. 
Supposing they were in the home ports, it was im- 
possible to imagine they would not be valuable 
after an action had been fought, say, in the Channel ; 








or if they were sent to colonial stations they would 
be a most valuable means of defence. Sir Edward 
did not pretend to know what the position 
of the country was in regard to the reserve 
of modern guns, but it was a fact that should 
be fully borne in mind that if we went into 
war we should be at a great disadvantage if we did 
not have a reserve of guns. He thought this would 
be a very excellent way of obtaining this reserve. 
If these old ships were fitted with serviceable guns, 
and the weapons of more effective modern vessels 
were disabled, it would be possible to take the guns 
out of the weaker ships and put them in the more 
powerful vessels. He did not agree with Mr. Laird 
in what had been said about the model of the 
older ships not being suitable for higher speeds. 
The lines of a vessel were naturally an all-impor- 
tant element in speed, but the ships referred to 
really lent themselves most excellently to a high 
speed. They were of very fine lines, and, so far 
as hull was concerned, it was quite practicable te 
get the speed of 18 knots, and that could be ob- 
tained supposing they had new machinery. Sir 
John Hay said he would prefer one new battleship 
to having the 17 re-armed. From the gallant Ad- 
miral’s point of view that was to be understood, 
for he asked that we should have a sufficient 
number of modern effective ships. The speaker 
sympathised with that suggestion and supported it. 
There was no reason why it should not be carried 
out. What could be better, he said, than that the 
thousands of our mechanics and artificers should 
find employment in building ships of war? a re- 
mark which leads one to suppose that Sir Edward 
Reed’s ability as a ship designer is far above 
his talent as a political economist. He would 
support the paper, not with a view of censuring the 
Government, but because suggestions such as these 
were quite pertinent as coming from the meeting. 
Admiral FitzGerald had said that the Admiralty 
had thought all this out ; that the speaker doubted 
very strongly. When it was remembered the 
enormous amount of work that had been done 
within the last few years at the Admiralty, how 
full the hands of every one must have been in pre- 
paring and carrying out the programmes of new 
work, he could not see how a proposal such as the 
present could have been discussed. Perhaps work 
at the Admiralty was made a little heavier than it 
need be, and he could not help exclaiming against 
the fact that every time a new ship came out it had 
to be altered from the design of some ship which 
had preceded it, if only by a few months. 

Admiral Morant agreed that the ships referred 
to in the paper were of very little use with their pre- 
sent guns ; some of them had been re-boilered and 
re-engined, and he thought it a great pity that they 
had not the best guns that they could use. He was 
of opinion that many of them would be able to take 
their position in any action. As to the long ships 
of the Agincourt type, it would be necessary that 
they should be re-boilered, otherwise, in conse- 
quence of their great coal-eating powers, it would 
_ be worth spending money to put new guns into 
them. 

Mr. A. E. Seaton said he had been interested 
in the subject then before the meeting for many 
years. He knew that it had engaged the attention 
of the Admiralty, for eight years ago Lord George 
Hamilton had done him the honour to ask his 
opinion upon the subject. He agreed with Ad- 
miral Morant that the long ironclads would be 
useless, owing to their heavy coal consumption, 
unless new machinery were put into them. At the 
time he had referred to, the question of cost 
put a stop to any proposed changes, and Lord 
George Hamilton had then said that the opposition 
of the naval element of the Board was so strong on 
account of the length of the ships being too great. 
The real question was, as stated, whether it was 
better to spend money on new ships or new guns 
for the old ships. He had had some experience in 
renovating vessels, and he knew that the cost of 
the operation depended largely on the state of the 
ship, how she had been built, and how she had 
been kept up. Personally he knew that the Agin- 
court was a well-built ship. Referring to that 
vessel, he said it was not creditable that she should 
still have jet condensing engines, when the very 
poorest owner of an ocean tramp would not think 
of having such obsolete machinery. He agreed 
with what Sir Edward Reed had said in regard to 
speed, for 16 or 17 knots could be reached with 
these old vessels as a sea speed, though he thought 
that the 18 knots would cay be got on trial. at 
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was, of course, supposing they had new machinery, | 
and he thought that the state of the ships was 
such that they warranted the expenditure. For 
one thing, they would be useful as convoys, for 
16 knots would be considerably above the 
probable ‘speed of a convoyed fleet of merchant 
vessels ; probably 12 to 13 knots would be nearer 
the mark. The single screw would not be much 
against them, and for his own part he would sooner 
take his chance behind their 5-in. armour rather 
than be in the hostile cruiser that would probably 
attack merchant vessels. Certainly they would not 
tackle the modern battleship, or perhaps even a 
first-class armoured cruiser, on account of the weak- 














ness of the older armour. Perhaps, however, a 
further step might be taken in regard to protection, 
and 5-in. nickel-steel plates might be substituted 
for the old wrought-iron armour over the vital parts 








of the ship ; it need not be put at the ends. It is the cost was a problem to be considered. The | lighter than that which it displaced, the ships would 
the end. plates which are the difficult and costly alterations to these ships should include taking out | be able to carry more coal. He agreed that these 
ones with steel armour. Whether this was worth the masts, 





and as the new machinery would be | old obsolete ships should not appear on the list of 
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our fighting Navy. No shipowner or steamship; been done in the mercantile marine.” They had | guidance as to its success. 

company would put forward obsolete and useless | heard lately of a shipowner who had bought an old Lord Charles Beresford, in replying to the dis- 
ships as an asset year after year in this way. What| outclassed ship which was, however, in excellent | cussion, said in regard to the remarks of Admiral 
the author of the paper proposed had, however, |condition. He had got her very cheap, from the Bowden-Smith as to coal endurance and speed, he 
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fact that she was out of date. She had had new 
| machinery put into her, and had thus been brought 
'up to 17 knots speed, and was able to compete in 
in the passenger trade. In the same way the Admi- 
|ralty could get the hulls of these older ironclads 
| very cheap, in fact for nothing ; for he supposed 
that by this time they had been completely written 
|off. Whether it was worth spending money, and 
| how much, on these qld hulls, which were, never- 
\theless, in serviceable condition, and good for 
| many years’ work, was a question that had to be 
| decided. His company had been commissioned by 
the Chilian Government to bring an old war vessel, 
ithe Almirante Cochrane, up to modern require- 
|ments. She had been less worth spending money 
| upon than some of the ships mentioned in Lord 
Charles Beresford’s paper, but she had been made 
a good serviceable vessel. He did not see why our 
| own ships should not be treated in the same way, or 
| at any rate one of them could be taken in hand as 
an experiment, with a view to getting practical 
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considered that the old ships re-armed might be 
valuable in action. He thought that if an Admiral 
could hold in reserve a 12-knot squadron, and 
bring it up at a critical time, that it would be 
very likely to turn the tide of victory in 
his favour. The fate of the empire might hang on 
such an event. He entirely agreed that a speed 
of 12 knots was no good for the duties of 
a modern fast cruiser, but he would use the 
vessels of the Minotaur class as a centre to protect 
the trade route; they would be planted out in blue 
water, and other cruisers would use them as a 
base. He quite disagreed with Admiral Boys as to 
the utility of the muzzle-loading gun as against the 
breechloader. The former would fire one round in 
five minutes, and the latter one round a minute ; 
therefore if the muzzle-loader fired one shot, that 
would be all it would be likely to do, for the next 
four unopposed shots of the breechloader ought to 
put it out of action with equal men behind the 
guns. He had been asked if he included weight of 
ammunition for the breechloaders up to present 
requirements in his calculations of weights. He re- 
plied that he had done so, taking the supply of the 
Undaunted class as his standard ; this was based 
upon the 30-calibre gun which had 86 rounds per 
gun, and not the 200 rounds of the 40-calibre. 
With regard to the range at which an action would 
be fought, that was a matter the probability of which 
it was difficult to determine. His own view was, 
‘** Get alongside the enemy as soon as you can, but 
do not forget the torpedo.” As much dash would 
be wanted in modern war as ever was required 
before, but to this a competent commander must 
add care and forethought. It was said that crews 
were reduced in modern ships. This was so in terms 
of tonnage, but not if numbers per ship were taken. 
The newer battleships would have 900 men. The 
general principle which he held and which his 
paper was intended to support, was: Do not let us 
have ships out in blue water that the enemy can 
hit, but which cannot hit back as hard in return. 
A battleship must have striking power. If these 
old ships were to go to sea in time of war they 
must have eflicient guns. If they were worth 
spending money upon, give them these guns ; if 
not, scratch them off the list. He looked on the 
suggestion of Admiral FitzGerald that the question 
should not be broached because the Admiralty 
must have considered it, as at least quaint. The 
same reasoning might be advanced against the 
many things that had been discussed in public, and 
had been adopted with advantage to the Navy ; in 
fact, if they were to follow his gallant colleague’s 
advice they would never talk about anything, and for 
thisreason Lord Charles considered he was altogether 
right, and Admiral FitzGerald wasaltogether wrong. 
With regard to the single as against twin screws, he 
considered one as good as the other in manoeuvring 
in open water. Of course, if it were required to 
turn round in a very short space, like a narrow 
river or a dock, the twin-screw vessel could go ahead 
with one screw and astern with the other, in this 
way turning without going ahead ; but that was not 
manceuvring in the tactical sense. As Captain of 
the Medway Dockyard Reserve he had had under his 
command a very large number of ships in the course 
of making their trials, and he had found that the 
old single-screw vessel Monarch was the handiest of 
all the vessels in navigating the intricate windings 
of the Medway ; she was as loyal to her helm as any 
ship could be. 


Tue SteaM TURBINE FOR MaRINE PROPULSION. 

The next paper read was a contribution by the 
Hon. Charles A. Parsons. It was on ‘‘The Appli- 
cation of the Compound Steam Turbine to the “se 

ose of Marine Propulsion.” This paper we print 
in full in our present issue. 

Mr. Yarrow opened the discussion by congratu- 
lating the author very heartily on the success he 
had attained by the application of the steam turbine 
as a motor for vessels. If any one had predicted 
some years ago that such remarkable results could be 
obtained with this engine, they would certainly not 
have received credence. The paper was notone which 
invited criticism, but admiration, and he specially 
drew attention tothe very ingenious experiment on 
cavitation which the author had made. 

Mr. Thornycroft followed. He said that in the 
paper there was evidence of something which might 
prove very important in the future. The small 


steam consumption for the power obtained and the 
light weight of machinery showed that improve- 
ments had been made in the design of steam tur- 





bines. The consumption of steam was nearly as 
small as the smallest record with which he was 
acquainted, and to get the power stated from so 
light an engine it was evident that very fast 
running must be had recourse to. The details 
bore this out, for the motor ran at 2100 
revolutions a minute. One difficulty, however, 
remained : how far would this high speed be 
available ? The difficulty of reducing revolutions was 
very great, and Mr. Parsons was quite right in the 
effort he had made to drive direct. He would like 
to ask him, however, how far the speed could be 
reduced to an approximation of ordinary rates of 
revolution without unduly detracting from the 
efficiency of the motor. The experiments described 
in connection with cavitation were admirable. His 
firm had experienced difficulty at 400 revolutions 
per minute. This matter the speaker had dealt with 
in previous communications on the subject of 
vessels built by his firm. The displacement of the 
Turbinia was small, it would be noticed, and there- 
fore the propellers had to be of small diameter. It 
would be of interest if the author would state the 
diameter of the propellers, and it would also be 
valuable information if he would say what would 
be the results in future experiments of superheating. 
When the impact of steam was used instead of hay- 
ing recourse to a tight piston, the greatest difficulty 
in using superheated steam was overcome ; but the 
most important point that had to be solved was 
now how far the number of revolutions could be 
reduced. Mr. Swinton said that he had made 
runs in the boat, and could confirm what was 
said about the absolute absence of vibration ; there 
was also no gyroscopic action, and no difficulty in 
— weather; the boat wasa good serviceable sea- 
oat. 

Mr. Ramage asked if there was any difticulty in 
reversing the engine. Mr. Henwood wished to 
know whether the vessel could be run at slow 
speeds, and whether the boat could be brought 
alongside a pier with facility. Another speaker 
asked what use a boat of these dimensions, 100 ft. 
long by 9ft. beam, and of only 443 tons displacement, 
would be, the displacement being only half that of 
ordinary practice. Mr. Corrie pointed out that the 
details of the construction were left to the imagi- 
nation. He thought the author’s claims a little pre- 
mature, because they had had so much difficulty in 
working a little boat that the machinery was not 
likely to succeed on a larger scale. 

Mr. Mark H. Robinson, in reference to the last 
speaker’s remarks, pointed out that the vessel was 
experimental, and it was hardly fair to go into the 
changes that might be required for larger vessels. It 
should be remembered that the torpedo-boat began 
with the small river yacht, and that torpedo-boat 
construction had a most important influence on the 
whole of marine engineering practice. He would be 
glad to know what was the amount of superheat in 
the steam ; to which the author replied that there 
was no superheat in this case. Mr. Leslie Robinson 
said it was curious that the speed of this boat was 
the same as that of the Forban, which, however, 
was a bigger vessel ; there was also the same grate 
area. It would, therefore, be evident that the 
horse-power for the square foot of grate would be 
much higher in the French boat. 

Mr. Parsons, in reply, thanked Mr. Yarrow for 
the very kind remarks. which he had made. Mr. 
Thornycroft’s question as to how far the speed of 
the turbines could be reduced was one which could 
not be answered in a word, but in ships of larger 
beam it would be certainly possible to make some 
reduction in the speed ; in fact, the number of revo- 
lutions could be lessened in direct proportion as the 
diameter of the turbine was increased. Down to 
15 knots screws could be driven direct ; below that 
gearing would have to be used, and then the turbine 
would be applicable to all classes of ships. He 
looked with distrust on gearing; the small gear- 
ing might be made to work, but the application 
of large geared wheels was a questionable device. 
The steam pressure could be as high as the boiler 
would give. It was quite possible to use super- 
heated steam ; the difficulty was in getting it. If 
the superheater were put in the uptake, the tem- 
perature of which varied widely, according to the 
state of the fire, &c., or from combustion taking place 
there, the amount of superheat would also vary 
greatly. The chief advantage in using the turbine 
was that by compounding the steam could be 
expanded down to a lower pressure than ordinarily 
used: he was able to work down to 1 Ib. final 
pressure, and at the same time could work with 





very high initial pressure. That gave a very wide 
range of expansion, and consequent economy. If 
he were to work up to 300 lb. pressure he would 
obtain still better results. The boat was driven in 
a sternward direction by means of a reverse turbine 
on one of the shafts ; the steam was shut off from 
the ordinary turbine and turned on to the reversing 
turbine. With regard to steaming at low speeds 
there was no difficulty ; the engine was small and 
less steam was put into it. They could go at 11} 
knots with 15 lb. pressure absolute, and could run 
down to any speed desirable. He had not 
yet been able to test the most economical speed 
of steaming, partly because the weather had 
been so bad, but he hoped soon to make efficiency 
tests. As to the remarks made about the For- 
ban, he was unable to see their relevancy. 
It was said that she had the same grate area as 
his own boat, but she was three times the displace- 
ment, and would, therefore, require a propor- 
tionate increase in power to drive her at the same 
speed; remembering also that she was a longer 
boat. He had been asked if the steam had any 
cutting action on the blades, to which he would 
reply there was no such action. By compounding 
the difference in pressure was small in any one 
element of the motor, and the velocity was, 
therefore, low ; the only deterioration arose from 
wear, but the clearances were sufficient to put any 
difficulty from this cause beyond the reach of 
probability. The engines would develop up to 3000 
horse-power without distress ; the diameter of the 
propellers was 18 in. He found that cavitation 
began when the pressure on the blades of the 
propeller exeeeded 11} 1b. He used normal screws 
slightly inclined, and had not gone into the refine- 
ment of increasing pitch in any one propeller, or in 
the propellers relatively to each other. The shafts 
were slightly inclined, so that the after screws 
worked partly in the wake of those in front of 
them, and partly in fresh water. 


Use oF THE MEAN WatTER LINE IN DESIGN. 


A paper by Mr. A. G. Ramage on ‘‘The Use of 
the Mean Water Line in designing the Lines of 
Ships,” was next read. This we print in full on 
another page. 

Mr. Archibald Denny was the first speaker. He 
considered the method was very ingenious, and 
that if a designer did not happen to have many 
previous lines in his hands he could work very 
rapidly by this method. But he thought the ordi- 
nary way which was adopted in most offices was to 
decide what type of lines was the best for the par- 
ticular speed required, and then to take the boat 
that was nearest to that, and fine or fill in as 
necessary. He was of opinion that people having 
sets of lines would adopt that method in preference 
to Mr. Ramage’s methods. It was very gratifying 
to see Mr. Ramage devoting so much time and 
attention to these matters. 

Professor Biles spoke next. He congratulated 
Mr. Ramage upon his paper and on his skill in 
bringing a method of that kind before the meeting. 
When he had had to get out the lines of a ship he 
found it was very much easier to pass it on to a 
junior drawing-oftice apprentice to do than to do it 
himself. The junior drawing-oftice apprentice, by 
the use of proportional compasses set to a scale 
which the designer could give him, would produce 
a set of lines from former existing lines, which had 
exactly the same characteristics as those known 
lines had. The designer then had the geometrical 
accuracy which must follow from a reproduction of 
that form, and knew exactly what the displacement 
must be, and what the centre of buoyancy must be, 
and all about the lines before the drawing was given 
to the drawing-oflice apprentice. For those who 
did not happen to have a stock of information of 
that kind, Mr. Ramage’s Table put the informa- 
tion in a very good form. 

Mr. Martell followed Mr. Biles. He said he 
remembered, as a draughtsman, the pleasure he 
took in drawing curves, to think how much the 
experience and intellect of the draughtsman entered 
into the success of the operation. Professor Biles 
had told them plainly that he would rather engage 
a young and inexperienced man than one having 
any intelligence, because he would be fearful that he 
would not carry out what he intended him to do, 
The speaker thought that was very much to be de- 
plored. In past time, it would be remembered that 
a mechanical means was used for the purpose ; it 
was then thought a great advance when a method was 
adopted which got beyond Chapman’s method, and 
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the experience and skill of the operator could be 
brought to bear ; now it was proposed to go back 
again to the mechanical system. 

Mr. Ramage, in reply, said the object of his 
paper was simply to make public a system which 
he had found extremely useful in practical work. 

The meeting then adjourned until the evening. 

On the members assembling again after dinner, 
under the presidency of Admiral Sir John D. Hay, 
a vice-president of the Institution, a paper by Mr. 
J. Macfarlane Gray was first read, entitled 


Tue ACCELERITY DIAGRAM OF THE STEAM ENGINE. 


This paper we print in the present issue. It led 
to a very short discussion, initiated by Professor 
Greenhill, who stated that the mantle of Newton 
had descended on Mr. Gray’s shoulders, who had a 
great talent at presenting methods in geometrical 
form. The present example was very convincing 
to those who were acquainted with the subject 
beforehand, but those who were not familiar with 
other methods would not find it so easy to follow; 
for his own part he had not found the paper easy 
reading. There was one point he would like ex- 
plained : the author had said, in speaking of ‘‘foot- 
tons,” which referred to momentum in units of foot 
and ton, were not to be confounded with the foot- 
ton of work. The variations referred to by the 
author connected with this subject were not rates 
of variation, but were the range of momentum. 
Professor Greenhill thought that Mr. Gray 
here meant moment, and not momentum. Con- 
tinuing, he said, when once the method set forth 
was grasped, it must excite the admiration of those 
who had pursued other methods, such as Messrs. 
Yarrow, Schlick, Mellock, and Mark Robinson. 
Ina recent scientific controversy, Professor Oliver 
Lodge said that engineers knew nothing about 
acceleration, but here was an important method 
worked out on the engineering side of which the 
professors knew nothing. Recent investigations had 
shown that Sir Isaac Newton had worked out the 
methods followed in the ‘‘ Principia” geometrically 
like an ordinary mortal. He had thought that he 
had concealed the skeleton of his work, but it had 
been laid bare by Professor Adams. 

Mr. Macfarlane Gray was much obliged for the 
praise, which he must say was extravagant praise, 
which Professor Greenhill had given him in com- 
paring him to Sir Isaac Newton. He did, however, 
mean momentum, and not moment, the amount of 
motion in the moving parts and the momentum 
imparted to the hull. 


THE GEOMETRY OF STABILITY. 


The next contribution was a note on the ‘‘ Geo- 
metry of Stability,” also contributed by Mr. Macfar- 
— This paper we shall print in full next 
week, 

At the conclusion of the reading of the paper, 
Mr. Gray said he had been asked if it were necessary 
that shipmasters should know the principles in- 
volved in the question of stability of ships. He 
said that people were often led away by not know- 
ing the names of things. In the south a boy was 
said to trundle a hoop. A great number of persons, 
if they were told that the boy was imparting gyration 
to the hoop, would be at a loss to grasp the meaning, 
but in Scotland there was a word which Mr. Gray 
gave—but the spelling of which we fear is be- 
yond our powers—closely analogous to ‘‘ gyration,” 
and derived from the same root. It is to be 
assumed, therefore, that a Scotch person would grasp 
the fact that imparting gyratory motion and 
trundling mean much the same thing. Mr. Gray’s 
illustration is apt, and has all the force which his 
similes usually possess, and it is to be hoped the 
professors will take note of the lesson he gives. 
Plain people are too often mystified by their un- 
accustomed words. 

Professor Biles said that the author had con- 
tributed two exceedingly valuable papers to the 
Transactions, but he had failed to appreciate one 
important fact: the profound ignorance of the rest of 
thehuman race. He, the speaker, was accustomed 
to papers of a scientific nature, but he found 
difficulty in grasping the meaning of the two just 
read. It was, however, a great compliment to the 
meeting which Mr. Gray had paid in supposing 
that was it intellectual enough to follow him as he 
read his papers. Mr. Biles had been able to arrive 
at the author’s meaning, and thought the contribu- 
tions were of great value. 

Mr. Martell was the next speaker. He said he 
should not have been heard on this paper, had it 


not been for the first sentence in it, in which the 
author referred to the fact that the Board of Trade 
had proposed to make stability of ships a compul- 
sory subject in the examinations of masters for 
certificates of competency. He was very pleased 
to find that the author had been released from the 
coercion of a public department which prevented 
him from speaking, and, further, that he had no 
sympathy with those who advocated making 
stability a compulsory subject for masters of ships. 
He, the speaker, had often expressed his opinion 
that such a step could lead to no good. It could not 
be hoped, and it was monstrous to expect, captains 
of vessels should study the elements underlying the 
science of stability. When it was considered the 
onerous duties that had to be undertaken by those 
in charge of vessels, it was not to be expected that 
a difficult and intricate branch of science should be 
added to their accomplishments. It might as well 
be asked that they should go through a hospital 
training and become surgeons or physicians, be- 
cause they might have to doctor a sick sea- 
man. Where, indeed, would be an end to the 
demands on shipmasters if this thing were con- 
ceded ? Mr. Holt, the late President of the 
Shipmasters’ Society, had read a paper advocating 
such a step, and Mr. Froude, the secretary of that 
Society, was always pressing the matter forward. 
The late Mr. Rothery had a very strong opinion on 
the subject, and in all inquiries over which he 
presided was constantly bringing up the question 
as to whether the captain had curves of stability on 
board. In the Austral inquiry he had asked Mr. 
Martell whether he did not think that the captain 
should have had curves of stability. Mr. Martell 
had replied: ‘‘ Here was a ship perfectly safe when 
properly loaded, and captains had a right to expect 
stevedores and others to load it properly in accord- 
ance with practice with which they were well 
familiar and thoroughly understood from long ex- 
perience. Ifa ship had coaling ports and they were 
left open whilst the ship was coaled improperly she 
would go down, and all the curves of stability in 
the world would not save her.” Captains of ships 
were expected, Mr. Martell continued, to pass 
examinations from which many university men 
would shrink. The thing was absurd. He would, of 
course, encourage officers of ships to acquire as 
much information as they possibly could of a tech- 
nical nature as bearing on their profession, but to 
make it statutory that they should be compelled to 
have a knowledge of another science and another 
profession was more than could be expected. 

Captain Blackmore was the next speaker. As 
was well known, he takes exactly opposite views on 
this subject to Mr. Martell. He said he would not 
have spoken on the paper but he could not let Mr. 
Martell’s remarks pass without comment. He was 
extremely sorry to see one in his influential posi- 
tion stand up and say that shipmasters could not 
understand the principles of stability. There were 
certain essential points, he maintained, which any 
man having a mathematical training, which a ship- 
master should have, would be able to grasp with a 
moderate amount of instruction. He was glad to 
see that the Board of Trade had made the prin- 
ciples of mathematics on which the navigation of 
vessels depended a part of the shipmaster’s exami- 
nation. The speaker would not advocate that mer- 
cantile captains should go through the whole course 
of naval architecture, but he would be glad to see 
it compulsory that they should pass one year in a 
shipyard. If the officers of the Oritaba had under- 
stood the use of curves of stability they would not 
have acted as they did, and the disaster would have 
been avoided. It was remarkable to find that 
ofticers of such a vessel should not know that a ship 
might want initial stability, and yet be safe at 
certain angles of heel. What the shipmaster 
wanted to know, and should know, was what 
margin of stability his vessel would have under cer- 
tain conditions of loading. So high an authority as 
Mr. West had said that he could teach an in- 
telligent officer all that was needful to be known in 
an hour, and that being the case, Mr. Blackmore 
was strongly of opinion that the knowledge should 
be acquired. 

The author, in reply, said that he quite agreed 
with the remarks of Mr. Martell. Captain Black- 
more was a particular friend of his, and he respected 
him very much for most things he said, but espe- 
cially when he said masters and mates should be 
treated as sane beings. That was just the way in 
which Mr. Martell, the Board of Trade, and himself 





would treat them, and if those things were so easy 





to master, they should pay them the compliment of 
treating them as sane beings. 


ACETYLENE. 


The rest of the sitting of Thursday evening was 
occupied by the delivery of Professor Vivian Lewes’ 
discourse on ‘‘ Acetylene, and its probable Future 
Afloat.” The paper as printed we publish in full 
on another page. The lecture was of a very in- 
teresting nature, and was illustrated by a number 
of experiments. 

At the conclusion of the lecture, Mr. Martell 
spoke of the interest all members of the Institution 
must feel in the subject that Professor Lewes 
had treated upon, and referred to the instructive 
and able manner in which the facts had been put 
forward by the author. The author referred to 
acetylene with regard to the side-lights of ships, 
and to the lighting of buoys and lighthouses. e 
would like to know whether Professor Lewes could 
give them any further information with regard to the 
comparative penetrative power of light from acety- 
lene gas and electricity. He understood from Pro- 
fessor Lewes, that acetylene gas could be produced 
at a very much less cost than either electricity or gas 
—a conclusion with which Professor Lewes did not 
apparently agree. Mr. Martell said, however, that 
he had understood that to be the case, and it would 
naturally be an important circumstance in regard 
to the introduction of that light as compared with 
others, provided it had greater penetrative powers, 
and was therefore more serviceable than either the 
electric light or gas light would be. He did not 
think Professor Lewes had given them information 
on that point. He was very sorry indeed to have 
to ask any question for further information after 
such an interesting lecture, but the question was 
one of very great importance to those interested in 
shipping matters. He was sure he was only ex- 
pressing the opinion of every member present in 
saying that he was extremely grateful to Professor 
Lewes. 

Professor Lewes said the price of acetylene, light 
for light, would be about equal to oil gas. The 
penetrative power as referred to oil gas would be in 
the ratio of 14 to 11 less; that was to say, the 
acetylene would lose 14 per cent. in passing through 
a mist, and the oil gas would only lose 11. In the 
case of electricity, the arc light would lose about 
26 per cent. 

After a vote of thanks had been ed to the 
lecturer, on the motion of Lord Hopetoun, the 
meeting was adjourned until the next day. 


(To be continued.) 








SIX-POLE 7-KILOWATT DYNAMO. 

WE illustrate on pages 503 and 514 a six-pole dynamo, 
constructed by the Klectrotechnische Industrie (for- 
merly Willem Smit and Co.), of Slikkerveer, Holland. 
The dynamo in question has been designed to give a 
current of 600 amperes at 120 volts when running at 
450 revolutions per minute. The general arrangement 
is very clearly shown in the woodcut on page 503, 
whilst Figs. 1 to 11 show various details of construc- 
tion. The latter have been arranged with a view to 
enabling the machine to make long runs without stop- 
pages. As will be seen, the dynamo is belt-driven, and 
mounted on a cast-iron bed, along which it can be 
traversed by screws when it becomes necessary to 
tighten the belts. These screws are coupled together 
as shown, so that a uniform traverse is automatically 
secured. The armature shaft runs in bearings ‘of 
ample proportions, whilst efficient lubrication is 
secured by a loose ring mounted on the shaft and dip- 
ping into an oil bath, the level of the lubricant in 
which is shown by gauge glasses. The field magnets 
are formed out of steel castings, the pole-pieces bein 
cut out of a separate complete stecl ring, and holted 
into place. The magnetising coils are wound on iron 
spools having end flanges of bronze. 

These details are very clearly shown in Figs. land 2, 
whilst the section through the bearing, Fig. 3, shows 
the lubricating arrangement already described. The 
bearing surfaces are of white metal. The armature is 
of the Gramme type, and is mounted on a six-armed 
spider of bronze, as shown in Fig. 1. These arms are 
sufliciently long to carry the commutator, which 
thus makes one piece with the armature proper. 
The body of the latter is built up of extra soft steel 
stampings 4 millimetre thick, paper being used as 
the insulator. These plates are stamped in two 
operations, the first of which produces the central 
hole and the notches for the spider arms, whilst 
the second produces the grooves in which the windings 
are laid. The whole set of stampings are kept 
together, not by bolts as usual, but ie riveting the 





horns of a bronze end flange to the corresponding arms 
of the spider, this work being executed whilst the 
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NEW ROCK ISLAND BRIDGE ON THE MISSISSIPPI. 
ee MR. RALPH MODJESKI, CHICAGO, ENGINEER; THE PH(ENIX BRIDGE COMPANY, PHILADELPHIA, CONTRACTORS. 


(For Description, see Page 523.) 
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discs are heavily pressed together. The winding is 
laid in 216 narrow slots, clearly shown in Fig. 9, in 
in each of which are laid six wires, 3 millimetres in 
diameter, connected up in multiple arc, and carefully 
insulated. 

The commutator bars are of hard drawn copper, 
insulated with mica, and the diameter of the commu- 
tator is, it will be seen, nearly equal to that of the 
armature itself. Connections of tinned copper are 
used between these bars and the armature windings. 
The number of commutator bars is equal to that of 
the windings, so that the current delivered is extremely 
steady. These ,bars are held in place by a clamping 
ring, as shown in Fig. 2, and the depth allowed for 
wear above these rings is about 1,%; in. Mica is used 
exclusively for the insulation of this important part of 
the machine. 

The armature is not keyed on the shaft, but is 
secured entirely by friction, two iron rings being 
shrunk over the ends of the spider tube, as shown 
in Fig. 2. End motion of the armature when —— 
is limited by a screwed ring shown at the pulley enc 
of the shaft in Fig. 2. There are six sets of six 
brushes each, and the bearing pressure of each separate 
brush can be adjusted independently of the rest. At 
the same time by means of one small handwheel all 
the brushes can be simultaneously raised from or 
lowered into contact with the commutator, whilst a 
second handwheel provides a means of shifting them 
round through a small arc, so asto find the non-sparking 
position. Flexible connections are, it -will be seen, 
used between the brushes and the terminals of the 
machine. The arrangement in question will be easily 
understood on reference to Figs, 2, 3, and 6. The 
current required for the field magnets is 12 amperes, 
or 2 per cent. of the total output of the machine. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 7. 

THE ore question is still unsettled, and no one can 
figure on cost of stock at furnace. The United States 
Court decision has upset all calculations on freight 
rates, and until that muddle is fixed up it will be hard 
to say anything. The movement in iron and steel 
products has declined, and no early expansion is 
probable, though there is doubtless a steady growth 
in consumption requirements. There are rumours of 
large transactions in wire rods, nails, plates, and 
shapes. The mills on plates and shapes manage to 
keep quite busy, and there is a great deal of such 
work that ought to be taken in hand during the 
coming four or six weeks. Railroad men are dis- 
couraged over the decision which prevents them 
from naming freights beyond the terminus of their 
own line. The billet mills are busy on Feb- 
ruary orders. The steel rail mills are crowding 
ahead, and will be fighting for more orders by 
July. Pig-iron production is not restricted. The bar 
milis continue to havea hard time of it. Prices barely 
cover rolling. There are scores of schemes to build 
roads, elevators, factories, mills, and what not, but 
investors want to know more than they do at present, 
regarding a number of matters, one of which is the 
tariff. Foundrymen are not running to their full 
limit. Steam engine builders are making the best 
possible quotations to secure work. In fact, the ten- 
dency in all directions is towards lower prices, though 
it is not easy to see where reductions can be made. 
The labour question fortunately does not give us any 
concern. The question of unionism hardly arises in 
shop management. Wages reductions are rather fre- 
quent, and are generally accepted. Industrial condi- 
ditions gradually improve, and there is less idle labour 
than for years, but enough to emphasise the need of 
artificial aids in the way of legislation. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-lron Market.—A moderate amount of 
business was done in the pig-iron warrant market last 
Thursday forenoon, when somewhere about 25,000 tons 
changed hands, The tone was steady, Scotch gaining 
4d. per ton, and Middlesbrough hematite iron 1d. per 
ton, while Cumberland dropped 4d. per ton. In the 
afternoon the market was dull. and prices were a shade 
easier. Only about 10,000 tons were sold, and the settle- 
ment prices were :1Scotch, 44s. 74d. per ton; Cleveland, 
40s.; Cumberland’ and Middlesbrough hematite iron, 
48s, and 49s. per ton respectively The warrant market 
was very quiet on Friday forenoon, when the extent of the 
business done was some 20,000 tons. Scotch and Cleve- 
land left off unchanged in price, but hematite irons 
dropped 1d. per ton. The market was dull in the afternoon, 
and the tone was easier, Scotch and Cleveland giving wa, 
about 1d. per ton. There were about 25,000 tons sold. 
The settlement prices at the close of the market were 
44s. 6d., 39s. 104d., 47s. 104d., and 48s. 104d. per ton. 
At the forenoon session of Monday’s market a moderate 
amount of business was transacted—about 30,000 tons. 
The tone was flat, Scotch iron nang ne and Cleve- 
land 3d. per ton. In the afternoon a large amount of 
business was done, other 40,000 tons changing hands. 
The bulk of the buying was on behalf of shorts, one 


operator for the fall being credited with buying in at 
least 40,000 tons during the day. Prices closed flat at 
44s, 44d., 39s. 6d., 47s. 74d., and 48s. 6d. per ton respec- 
tively. A good business was done this forenoon, and 
the tone of the market was firmer. Some 40,000 tons 
were dealt in, and prices were firmer. Scotch ad- 
vanced 2d. per ton, and Cleveland and hematite iron 
14d. and 1d. per ton respectively. In the afternoon the 
market was very steady, but quiet, the dealing being 
limited to from 15,000 to 20,000 tons. Prices left off 
practically round the forenoon close. The following are 
the shipments for the past week—6699 tons, as compared 
with 5455 tons in the corresponding week of last year. 
They included 180 tons for India, 280 tons for Australia, 
1075 tons for Germany, 305 tons for Holland, 115 tons 
for Belgium, smaller quantities for other countries, and 
4378 tons coastwise. There are still 81 blast-furnaces 
in active operation, the same as at this time last 
year. Six are making basic iron, 39 are workin 

on hematite iron ore, and the remaining 35 are al 
making ordinary iron, Consumption in all the lead- 
ing iron districts continues very heavy, but there are com- 
paratively few contracts being placed to succeed those 
that are now being run off. The following are the prices 
asked for No. 1 brands of makers’ iron : Clyde, 50s. 6d. 
per ton; Summerlee, 51s.; Gartsherrie and Calder, 
51s. 6d.; and Coltness, 52s.—the foregoing all shipped at 
Glasgow; Glengarnock (shipped at Ardrossan), .3 
Shotts (ship; at Leith), 51s. 6d.; Carron (shipped at 
Grangemouth), 51s. 6d. per ton. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 360,810 tons yesterday afternoon, as compared with 
361,125 tons on this day week, thus showing a reduction for 
the five days amounting to 315 tons. 


Finished Iron and Steel Trades.—The makers of finished 
steel are indisposed to hold out any longer for the recent 
advanced prices, as they are feeling the dearth of fresh 
orders, and are quoting 5/. to 5/. 2s. 6d. less 5 per cent. for 
angles, and 5/. 5s. less 5 per cent. for plates. A reduction 
of 2s. 6d. to 5s. per ton may have some effect in stimula- 
ting orders. There is likewise a rather easier feeling in 
respect of finished iron. 


Sulphate of Ammonia.—Up to last Wednesday the 
shipments from Scotland of sulphate of ammonia 
amounted for the year to 45,906 tons, compared with 
38,992 tons for the corresponding portion of last year— 
an increase of 6914 tons. The price is spoken of as being 
quiet at 77. 15s. per ton. 


Glasgow Copper Market.—At the forenoon session of the 
copper market last Thursday no business was reported. 
In the afternoon 100 tons were bought, and the quotations 
improved 3s. 9d. per ton. On Feblay forenoon there was 
no business done in copper, but quotations advanced 
1s. 3d. per ton. One lot changed hands in the afternoon, 
and prices kept firm and unchanged. Some 50 tons of 
the metal changed hands on Monday forenoon, and the 
net result was aloss of 1s. 3d. per ton. In the afternoon 
100 tons were bought, and the quotations recovered the 
1s. 3d. lost in the forenoon, the finish being 49/. 5s. per 
ton sellers cash, and 49/. 11s. 3d. three months. There was 
nothing done in copper this forenoon, but the price was 
1s. 3d. per ton better. The market was again quite idle 
in the afternoon, and the quotations lost the forenoon ad- 
vance. 

Edinburgh Water Works: Resignation of Mr. Cayne.— 
The Edinburgh and District Water Trustees have agreed 
to accept of the resignation of Mr. Cayne, who has been 
for upwards of a quarter of a century in their service as 
town superintendent, and is now in a weak state of 
health. He will retire on an allowance of 200/. pe 
annum. They have also a that Mr. William Black, of 
Alnwickhill, be appointed to the vacant office at a salary 
of 3007. per annum. 


Reconstruction of Aberdeen Graving Dock.—Mr. Henry 
Wake, M. Inst. C.E., engineer to the River Wear 
Commissioners, is to be asked to advise the Aberdeen 
Harbour Commissioners on the report of their engineer 
in connection with the proposed reconstruction of the 
graving dock. His opinion is to be asked as to whether 
or not the dock can be temporarily repaired at a mode- 
rate cost to stand for a few years; whether or not the 
present site is the most suitable for the purpose, and 
whether or not the plans and mode of construction pro- 

by the resident engineer are suitable and proper if 
the present site is to be continued. 


New Shipbuilding Contracts.—Messrs. William Simons 
and Co., Limited, Renfrew, have received an order from 
the Mersey Docks and Harbour Board to construct two 
large 1200-ton steam hopper barges, fitted with twin- 
screw triple-expansion engines and _ boilers. — Messrs. 
Thomas Wilson and Sons, Hull, have placed a contract 
with the Caledon Shipbuilding and Engineering Company, 
Dundee, for the supply of a passenger and cargo steamer. 
She will be a duplicate of the steamer Bittern, which was 
recently launched from the Caledon shipyard for the 
Cork Steamship Company, Limited.— Messrs. Robert 
Napier and Sons, Govan, have booked an order for a 
steamer for a Bordeaux shipowning firm. 


The Light Railway Commissioners at Aberdeen.—The 
Earl of Jersey, K.C.M.G., and Colonel Boughey, R.F., 
C.S.1., two of the Light Railway Commissioners, on 
Saturday went over the route of the light railway pro- 

to be constructed by the Great North of Scotland 
ailway Company between Aberdeen and Skene and 
Echt. The Destuslationnen were accompanied by Mr. 
William Ferguson, of apg ny chairman of the Great 
North Railway Company ; Mr. William Moffat, general 
manager ; Mr. P. M. Barnett, chief engineer ; Mr. James 
Ferguson, advocate (who acted as one of the counsel for 








the railway company at the inquiry on Friday) ; and Mr, 


| the month, and 20,320 





Bert Ince, secretary to the Commissioners. The pro- 
posed line will be 1° Aen 13 miles in length, and will cost 
upwards of 50,0007. The Commissioners left Aberdeen in 
the evening, and proceeded to Perth. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Proposed Investment for the Sheffield Corporation— 
The Parliamen Committee of the Sheffield City 
Council have considered the subject of the purchase of 
the undertaking of the Sheffield Electric Light and Power 
Company, Limited, and advise the corporation to put in 
force the powers reserved to them, and to give notice for 
the purchase of the undertaking. At a recent meeting of 
the company it was decided to increase the capital from 
98,0007. to 280,000/. If the purchase is agreed to, the 
shareholders will obtain 5 per cent. corporation stock, 
and as the 5 per cent. water annuities are at 1574, there 
will be a premium of 57/. 10s. for every 100/. There isa 
strong feeling in favour of the acquisition of the com- 
pany’s undertaking. 


Hardware and Cutlery Exports.—The Board of Trade 
returns for the past month are very encouraging, showing 
that hardware and cutlery have been exported to the 
amount of 198,265/., as compared with 180,256. in March, 
1896, an increase of 18,0097. Much of the increase is, 
however, a fictitious one, as it has been directly caused by 
the i” raising of the duty upon cheap cutlery wares 
by the United States. In the endeavour to get as many 

oods on the American market as possible, the exports 

ave been rushed y 2 to 21,611/., as against 11,9067. in 
March of last year. The improving markets are Holland, 
Belgium, Spain and the Canaries, the United States, 
British South Africa, and Australasia; the declining 
markets are Sweden and Norway, Germany, France, 
Foreign West Indies, Brazil, the Argentine Republic, 
British East Indies, and British North America. The 
figures for the three months of the present year are 
527,866/., as compared with 517,924. in the corresponding 
period of 1896. 


The Yorkshire Coal Trade.—The returns for the past 
month, showing the tonnage of coal forwarded to Hull, 
have just been issued. The total amount was 183,232 
tons, as compared with 161,568 in March, 1896. The 
increase amounts to 21,664 tons, or 13.4 per cent. of the 
whole. The figures both for the month and the quarter 
establish a record. In the three months just completed 
518,880 tons were sent to the great Yorkshire port, as 
against 465,904 tons in the corresponding quarter of last 
year, there being thus an increase of 11.3 per cent,, 
represented by 52,976 tons. Only 12,582 tons were ex- 
ported coastwise from Hull, as compared with 16,516, 
and during the quarter last year’s figures (54,520 tons) 
were not reached by about 5000 tons. London absorbed 
more than 80 per cent. of the coastwise tonnage. The 
foreign exports of coal from Hull reached last month 
69,290 tons, as inst 48,548 tons in March, 1896, 
an increase of about 42 per cent. The improved 
markets are Germany, with an increase of 5538 tons; 
Holland, 8603; Sweden and Norway, 4873; and 
Belgium, 2243. Denaby;Main once more heads the 
list of collieries with 27,320 tons for the month, and 
76,568 tons for the quarter, the increase on the month 
being 6896 tons and on the quarter 11,624 tons. Hickleton 
Main, a comparatively new colliery, which is admirably 
situated with regard to the Hull trade, contributed 6776 
tons to the month’s total ; and the Kilnburst and Thry- 
bergh collieries are a for a tonnage of 19,192 on 
t or the quarter. The returns, com- 
ing as they do above those of 1896, which was an abnor- 
mally busy year, are looked upon as highly encouraging. 


Iron and Steel.—The iron trade, which for the past 
month has been comparatively dull, is again active. The 
depression which has just was probably due to 
speculation in warrants, and to no other cause, as makers’ 
prices were all the time firm, both on the west and east 
coasts. Engineering work is plentiful, and railway mate- 
rial of all kinds is in heavy demand. The armour-plate 
makers are well employed, and in the marine engineering 
rr eI ———— are _—- There is a large output 
of both Siemens-Martin and Bessemer steels, and another 
large Siemens furnace is about to be put down in the dis- 
trict. Crucible steel finds a ready sale both onthe Continent 
and at home, best qualitiesrealising high prices, without the 
excessive competition which was so noticeable about a year 
ago. Files, ag ware, and edge tools of all kinds are 
moving steadily. The works that cater for the cycling trade 
are, without exception, working well, and another bicycle 
manufactory will shortly be started within a few miles of 
Sheffield. Sheffield-made Bessemer billets, of guaranteed 
temper, are quoted at 67. to 6/. 10s., the lower price being 
obtained for contracts and the higher quotation for small 
quantities. Siemens-Martin material for the Sheffield 
trades is sold in the billet at from 67. 10s. to about 127. 
per ton ; bar iron realises from 6/. to 6/. 10s., hematites 
up to 61s. 6d. 


South Yorkshire Coal Trade.—The collieries are working 
well as a rule, the larger concerns generally keeping the 
miners fully employed. There is a brisk demand for 
house coal of all qualities, the cool weather having caused 
a quick sale. Steam coal is moving off strongly, and with 
the opening of the Baltic ports a heavy demand is antici- 
pated. There are little or no stocks at the = cireum- 
stance which will help coalowners to maintain the advance 
of from 3d. to 6d. per ton which is being obtained for coal 
for shipment. Best Silkstones realise from 8s. to 8s. 9d. 
per ton, Barnsley softs 7s. 6d. to 8s. 3d., hards 7s. to 
7s. 6d., manufacturing coal 4s, 6d. to 6s., coke 8s. 6d. to 
13s., smudge 2s. and upwards. 











Apri 16, 1897. ] 


ENGINEERING 


513 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ‘Change here was only small, and the market was 
anything but cheerful in tone. Both buyers and sellers 
held off, and consequently there was not much business 
done. Political troubles were chiefly blamed for the de- 
pressed state of trade. A general opinion, however, 
seemed to prevail that the lull is not likely to last long, 
for shipments of pig iron are good, with prospects of 
improvement, and inland deliveries continue heavy. 
There were sellers of No. 3 g.m.b. Cleveland pig iron at 
40s. for early f.o.b. delivery, which price was realised 
and generally quoted. Singular to say, the same price 
was paid for No, 4 foundry, grey forge, mottled, 
and white, none of which are easily obtained, as 
what there is available for sale is in makers’ hands. 
Middlesbrough warrants were quiet but steady through- 
out the day at 39s. 64d. cash buyers. There was a decided 
falling away in the demand for east coast hematite pig 
iron, and this, coupled with the fact that warrants are 
cheap, brought down prices. As low as 49s. was accepted 
by merchants for early delivery of Nos. 1, 2, and 3, and a 
few buyers were in no hurry to give even that figure. At 
the same time producers, as a rule, would not listen to 
49s., and asked at the least 49s. 6d., whilst some of them 
who have a fair number of orders booked asked up to 51s. 
Spanish ore was in fairly good request, and the quality 
was said to be rather better than it has been of late, but 
owing to the easing of freights—Bilbao-Middlesbrough 
being down to 5s. 3d.—quotations were weaker. Rubio 
ore was sold at 14s. 3d. ex-ship Tees. 


Cleveland and Durham Blastfurnacemen. — At the 
quarterly meeting of the Cleveland and Durham Bilast- 
furnacemen held at Middlesbrough, Mr. T. Fenwick in 
the chair, it was agreed to give their usual donation of 
ll. 1s. to the N.S.P.C.C., and also that they demand a 24 
hours’ stand for the purpose of holding a demonstration, 
which would be held at Middlesbrough on Wednesday, 
July 21, Mr. J. H. Wilson, M.P., and Mr. Michael 
Davitt being the two principal speakers nominated. A 
ballot has been taken at the various works in the district 
working under the 12 hours’ system, asking the men if 
they would be prepared to put in their notices should 
the employers refuse to give the eight hours’ shift, with 
the result that 2206 voted for and 97 against. Notice was 
given on March 31 to terminate the present sliding scale, 
which will expire on June 30. 


The Wages of Blastfurnacemen.—The average ascer- 
tained price of No. 3 g.m.b. Cleveland pig iron for 
January, February, and March, 1897, has been reported 
at 39s. 4.35d. This means an advance in blastfurnacemen’s 
wages of 1.5 per cent. The previous ascertainment was 
38s. 0.28d. The wages are now 63 per cent. above the 
average. 

Manufactured Iron and_Steel.—The finished iron and 
steel trades are quiet, and some articles are not easil 
sold. Prices for bars and railway material are maintained, 
but quotations for ship-plates and angles have been 
lowered. Steel plates are said to have been sold at as low 
as fv. 2s. 6d., but 52. 5s. is generally quoted ; steel angles, 
hl. 2s, 6d. ; iron ship-plates, 5/. to 5/. 2s, 6d. ; and iron 
ship-angles, 57.—all less the usual 24 per cent. discount 
for cash. 








NOTES FROM THE SOUTH-WEST. 
Swansea Dock Improvements.—The general purposes 
committee of the Swansea Harbour Trust has decided to 
recommend the trust to proceed with long-proposed im- 
provements to the North Dock. The works contemplated 
will probably cost about 50,0007. : 


South Wales Coal and Iron. — The exports of coal 
from the four principal Welsh ports during March were 
as follows: Cardiff—foreign, 1,107,535 tons; coastwise, 
213,306 tons ; Newport—foreign, 247,906 tons ; coastwise, 
72,192 tons ; Swansea—foreign, 95,536 tons; coastwise, 
52,676 tons; Llanelly—foreign, 10,735 tons; coastwise, 
6353 tons. It follows that the total shipments from the 
four ports during the month in question were—foreign, 
1,461,712 tons ; coastwise, 344,527 tons. The shipments 
of iron and steel were: Cardiff, 414 tons ; Newport, 5586 
tons; Swansea, 1272 tons; Llanelly, nil; total, 7272 
tons. The shipments of coke were: Cardiff, 4820 tons ; 
Newport, 1131 tons; Swansea, 1632 tons; Llanelly, nil ; 
total, 7583 tons. The shipments of patent fuel were: 
Cardiff, 36,822 tons ; Newport, nid ; Swansea, 32,299 tons ; 
Llanelly, niZ; total, 69,121 tons. The shipments of coal 
from the four principal Welsh ports during the first_three 
months of this year were as follows: Cardiff, 3,799,804 
tons; Newport, 923,265 tons; Swansea, 433,255 tons; 
Llanelly, 48,226 tons ; total, 5,204,550 tons. The ship- 
ments of iron and steel were: Cardiff, 12,436 tons ; 
Newport, 21,207 tons ; Swansea, 1642 tons; Llanelly, 
128 tons; total, 35,413 tons. The shipments of coke were : 
Cardiff, 13,110 tons ; Newport, 3629 tons ; Swansea, 2426 
tons; total, 19,165 tons. The shipments of patent fuel 
were: Cardiff, 88,682 tons: Newport, ni/; Swansea, 
77,681 tons; Llanelly, ni/ ; total, 166,363 tons. 

Despatch at Bute Docks.—An example of quick despatch 
at the Roath Dock coaling cranes was shown in the case 
of Messrs. E. Bates and Son’s steamer Iran, which com- 
menced loading at 4 a.m. on Friday, and finished at 
2.40 p.m. on Monday, taking in 9213 tons cargo and 
bunkers. This, after deducting stoppages, represents an 
average loading of 347 tons per hour. The shippers were 
Messrs. Hacquoil Brothers. 

The “ Doris.”—The Doris, cruiser, which has been com- 
pleting for sea at Devonport, has been supplied with a 


complete set of the Columb lighting gear. She is fitted 
throughout with the electric light. 


The Electric Light at Bristol.—At a meeting of the 
Electrical Committee of the Bristol Town Council on 
Friday, tenders for a condensing pump for the Bristol 
Corporation electrical works were opened. The tenders 
were as follows; E. S. Mallett, 7588/.; John Frazer 
and Son, 69692.; H. Watson and Son, 6412/.; W. H. 
Allen, Sons, and Co., 5750/.; Cole, Marchant, and 
Morley, 54127.; J. Hargraves and Co., 4500/.; D. 8S. 
Stewart (part only), 1028/7. The actual acceptance of any 
tender was postponed. 


Cardiff..-The steam coal trade has exhibited a quiet 
tone ; the best descriptions have made 10s. 9d. to 11s. 3d. 
per ton, whilesecondary qualities have brought 9s. 9d. to 
10s. 3d. perton. Colder weather has somewhat improved 
the demand for the best household coal; but this im- 
— is not likely, of course, to continue; No. 3 

hondda large has made 11s. to 11s. 3d. per ton. Foundry 
coke has been quoted at 17s. 6d. to 19s. per ton, and 
furnace ditto at 14s. 6d. to 16s. 6d. per ton. Iron ore 
has been steady; the best rubio has been quoted at 
14s. 3d. to 14s. 6d. per ton. Few new orders have been 
secured in the manufactured iron and steel trades ; prices 
have, however, shown little change. The Cyfarthfa and 
Dowlais Works are in full activity. 








MISCELLANEA. 

AT a meeting of the Civil and Mechanical Engineers’ 
Society, held at the Westminster Palace Hotel on 
Thursday, April 8, Mr. W. Rose-Smith, M. Inst. C.E., 
read papers on ‘‘ Machine and Carriage Bearings,” and 
on ‘‘ Ball Bearings.” 


The Hamburg steamer companies have done better 
during the last year or two. In 1892 only fiveout of 13 
companies earned any dividends, but in 1896 10 com- 
panies earned not less than 4 per cent., and of these 10 
six gave 6 per cent. or more. Complaints are, however, 
still forthcoming, and many losses from former years have 
yet to be re-earned. 


The traffic receipts for the week ending April 4 on 
33 of the principal lines of the United Kingdom amounted 
to 1,533,7631., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,584,277/., with 18,863 miles open. 
There was thus a decrease of 50,514/. in the receipts, and 
an increase of 884 in the mileage. 


Paris and Madrid will probably soon be brought into 
telephonic connection. A telephone line between Paris 
and Bayonne has been decided upon, the latter town 
contributing a substantial sum towards the undertaking, 
as do several intermediate towns. From Biarritz the line 
will be extended to St. Sebastian, a distance of some 40 
miles, and this latter town is in telephonic connection 
with Madrid. 


The Dominion Government has passsd an Order in 
Council granting 300,000 dols. to the Grand Trenk Rail- 
way for the extension of the Victoria Bridge over the 
St. Lawrence at Montreal. This will be supplemented 
by a grant of 150,000 dole. from the Quebec Government. 
The work will be commenced by May 1 and completed 
in October, 1898. The subsidies amount to 30 per cent. 
of the estimated cost, which is 1,500,000 dols. 


We learn that during an official trial of the Turbinia, 
carried out on Saturday last, a speed of 32% knots was 
attained, this being, we believe, the highest speed yet 
attained by any vessel. An account of the Turbinia is 
given in the paper read by the Hon. C. A. Parsons before 
the Institution of Naval Architects, and published in ex- 
tenso on page 526 of the present issue, but the result of 
last Saturday’s trial is far in advance of those recorded in 
the paper, and Mr. Parsons is to be heartily congratulated 
on it. 


With a view to rendering the common use of acetylene 
less dangerous, Messrs. Claude and Hess have proposed 
to store it in solution. The solvent chosen is acetone, 
which is capable at atmospheric pressure and at 60 deg. 
Fahr. of dissolving 25 times its volume of the gas, whilst 
at a pressure of 12 atmospheres it can hold no less than 300 
times its volumein solution. Thus 1 lb. weight of acetone is 
capable of storing practically the whole gas which can | 
generated from 1 Ib. of calcium carbide. The solubility 
of acetylene in acetone is only about half as much at a 
temperature of 120 deg. as it is at 60 deg. Fahr. 


The representatives of the Canadian Pacific Railway 
here have had a final interview with the Government re- 
specting the construction of the Crow’s Nest Pass Rail- 
way, and at the close of the negotiations it was under- 
stood that the aid granted should be 10,000 dols. per mile 
for 325 miles, the company agreeing to surrender the 
clause making it necessary for the earnings to exceed 10 
per cent. on the stock before the Government could control 
the rates. The Government exact running powers over 
the railway and a great reduction in the rates to the 
North-West, as well as the control of the rates on the 
Pass Railway. 


An ingenious method of truing up railway car wheels 
was descri in a paper recently read before the 
Canadian Society of Civil Engineers. The wheel is 
mounted on a suitable carrier, and against it is 





a rapidly revolving ring of steel, the edge of which is 
cut to the proper profile. An electric current is passed 
between the wheel and the ring. The combined effect of 
the friction and the current is sufficient to melt the face 
of the car wheel, which is finished off smooth, and is also 
surface hardened. The machine was worked out at the 


Erith Iron Works, Kent, but a plant has since been 
erected at Hochlega, and is stated to prove both effi- 
cient and economical. Two men suffice to work it, and 
from six to 20 pairs of wheels can be trued up per day, 
the number varying with the state of the treads. 


The Corporation of London, on the advice of the Local 
Government and Taxation Committee, have decided to 
oppose the City and West-end Railway and Great 
Northern and City Railway Bills. The former of these 
has already been reject by the Select Committee 
of the House of Commons. In regard to the Great 
Northern and City Railway Company’s Bill, the company 
were authorised by their Act of 1892 to make an under- 
ground railway from Finsbury Park to Finsbury-pave- 
ment. The line was to be worked by electricity or some 
other mechanical means, to be constructed in two distinct 
tubes of iron or metal, and no goods were to be carried. 
By the present Bill the company proposed to use steam 
ower, to carry goods, and to alter the construction of the 
ine to brick. These were distinct breaches of the terms 
on which the Corporation consented to the line in 1892. 
The use of steam power and the carriage of goods totally 
altered the character of the line and greatly increased the 
risk of damage to property and of incommoding the 
traffic. The Corporation had therefore determined to 
oppose the Bill in the public interest. 


The report of the directors of the Cunard Steamship 
Company for the year ended December 31, 1896, states 
that the profits, including 1465/. brought forward from 
1895, are 249,788/., and 184,822/. is reserved for depre- 
ciation of ships and wharf P agg ny and 32,417/. for the 
company’s insurance fund. There is at the credit of 
profit and loss account 32,181/. This credit has been 
increased by a transfer of 10,0007. from the insurance 
fund to 42,181/., out of which the directors recommend 
the payment of 40,000/. as dividend, being at the rate of 
24 per cent. per annum, free of income-tax, on the paid- 
up capital (payable on and after the 24th inst.), carryin 
forward the balance, 2181/., to the credit of profit anc 
loss account for the year 1897. The balance at the credit 
of the insurance fund has been increased from 187,000/. to 
202,000/. Business during 1896 was, on the whole, more 
satisfactory. Cabin ager ge traffic was fairly steady, 
but there was a falling off in the number of steerage 
passengers. Homeward freights, though dull for a large 
portion of the year, exhibited a marked improvement 
during the last few months. Outward freights were bad 
throughout. 


_ Areport on the electrical and allied trades at the Cape 
is being prepared by Mr. A. P. Trotter, in his capacity as 
honorary correspondent of the London Chamber of Com- 
merce for Cape Colony, and he will allude in the report, 
among other matters, to the prospects of employment for 
electrical engineers in South Africa. In the course of a 
letter to the London Chamber dated Cape Town, 
March 24, Mr. Trotter says: “ object in writing 
now is to ask you to make it i. as widely as 
possible, through your journal and through the tech- 
nical press, that no electrical engineers should come 
out to South Africa at present, unless they have 
secured definite appointments before sailing. Elec- 
trical engineers, experienced and (apparently) otherwise, 
come to me almost as regularly as the mail, with and 
without introductions. Iregret that I have not been able 
to give any assistance whatever. Engineers wanting 
assistants ‘generally send home for them—a very satisfac- 
tory course for both parties. I have received letters from 
electrical engineers of some experience in the Transvaal, 
that, owing to the stagnation of trade, staffs are being 
reduced, and that many competent men are out of 
employment.” 





Ata meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, April 5, Mr. G. Maxwell Lawford, President, in 
the chair, a paper was read by Mr. P. Michael Faraday, 
entitled ‘‘The Rating of Engineering Undertakings.” 
The author stated that the fact that most of our large 
engineering undertakings, being owned and worked by 
public companies, were assessed upon the receipts and ex- 
penses principle, was not a transgression from the law 
providing that trade profits are not to be rated. Also, 
that when rating an undertaking extending through many 
parishes, the assessment in any one parish must be fixed 
in accordance with the rental value of the hereditament in 


be | that parish, and not by ascertaining the value of the whole 


concern and then dividing it among the various parishes 
claiming a share according to the size of the property in 
those parishes. The question next dealt was oe Mv 
to the capital required by the hypothetical tenant and 
also the capital belonging to the hypothetical landlord ; 
and the point as to whether the various items going to 
make up that capital were to be taken at their prime cost, 

or at their value at the time of making the valuation, was 
discussed, in addition to the percentage to be allowed the 
hypothetical tenant as his share of the undertaking. The 
method in which stations, sidings, &c., of a railway com- 
pany are assessed was explained, and also the subject of 
the rateability of signals at junctions. The deduction for 
the maintenance and renewal of the permanent way was 
dealt with, and the reason why viaducts and tunnels, &c., 

are not to be charged wholly to the parish wherein they 
are situated was also explained. The rating of branches 





belonging to the system of a large — company where 
such branches are per se worked at a loss was touched 
upon, thus introducing the complicated subject of con- 
tributive value. Similarly the rating of planes» was dealt 
with, and an explanation was given of how canals were 
formerly rated. The author explained that the buildings 





and reservoirs of the canal corresponded to the stations of 
a railway company and to the dead works of a gas or 
water company, 
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TRAFFIC LEGISLATION. 

A vERY useful and compendious review of the 
legislation governing railway and canal traffic has 
recently been given by Mr. J. H. Balfour Browne 
in the form of an address delivered before the London 
Chamber of Commerce. Mr. Browne is a lawyer of 
eminence, who has made the subject his own, and 
speaks with the authority of knowledge and ex- 
perience. The thing that strikes one most in 
reading the lecture is how very young and imma- 
ture a thing railway management is. It would seem 
as if the world was so ready for the locomotive that 
its use has spread with a rapidity far overrunning 
the growth of management and control, either 
internal or that of the State. It is like some early 
colonial vineyards, planted in virgin soil, wherein 
the young vines were so vigorous that their in- 
crease outpaced the efforts of the husbandmen to 
train them. 

Mr. Browne starts with the undeniable proposi- 
tion that the State in delegating large powers to 
railway companies, and by allowing them to combine 
to form greater corporations, has created practical 
monopolies, so that the holders of these monopolies 
have the power to further or frustrate the trade of 
the country. Probably in this statement lies the 
root of the railway difficulty, for there is nothing 
equal to healthy competition as a check upon extor- 
tion. Although, as Mr. Browne points out, our 
legislators in early days recognised this—it was in 
the pre-socialist era of Parliamentary thought— 
they did not always secure to the people the con- 
ditions necessary fur competition among the railway 
companies. The most conspicuous default in this 
respect was allowing railway companies to obtain 
control of canals. The majority of the earlier amal- 
gamations were absolutely necessary for the proper 
conduct of business, as, for instance, when the London 
and Birmingham joined with other lines to become 


A468 | the London and North-Western—the stock is still 


known as ‘‘Brums” on the Stock Exchange—and 
the for long unfortunate Eastern Counties amalga- 
mated with various small railways to form the now 
important Great Eastern Railway. These, how- 
ever, were cases of legitimate amalgamation 
(the Great Northern still ends, we believe, in 
the middle of a field short of York), for. the 
benefit of the public and railway shareholders alike, 
and perhaps it may be taken as an approximate 
statement of a general principle that where amalga- 
mation is in the line of linear extension it is legiti- 
mate, but when it effects a combination of parallel 


7| competing systems it should be refused by Parlia- 


ment. In hardly any conceivable case should canals 
be under railway control. That the travelling 
public is as well served as it is under present con- 
ditions may be taken to prove that railway manage- 
ments really have a corporate conscience ; strange 
as it may seem. 

Mr. Browne calls the competitive principle the 
‘¢ Kilkenny cat instinct of railway companies,” but 
this was, as already stated, early found to be insuffi- 





cient to guard the interests of the public against the 
exactions and indifference of an irresponsible inte- 
rest with autocratic powers. The Act of 1854 was, 
therefore, passed, and in virtue of this the courts 
of law were made judges of what was just and 
necessary. For 20 years this method of regulation 
was tried, and the result was failure ; as Mr. Browne 
says, ‘‘ Parliament had made a mistake ;” and here 
we should like to quote a paragraph from the 
address, which comes with more force as the author 
is a Queen’s Councillor. ‘‘ Courts of law are ex- 
cellent institutions for interpreting the laws of 
contract and tort (although their machinery is cum- 
brous, and justice very dear); but they are very poor 
tribunals to determine questions of undue prefer- 
ence, or due and reasonable facilities.” A great 
judge recently said that he only understood one- 
tenth of what the Railway Commissioners said, or 
of what was said by counsel practising before the 
tribunal. ‘‘ I think,” adds Mr. Browne with excel- 
lent humour, ‘‘ we may place implicit confidence in 
that assertion.” 

After close on 20 years of failure, Parliament at 
last awoke toits mistake, and in 1873 made another 
attempt to put matters straight. ‘‘ In 1873 it esta- 
blished a special tribunal (not a legal tribunal) to 
adjudicate on these matters, and gave power to the 
Board of Trade to appoint a person to bring com- 
plaints before the Railway Commissioners ;” but 
‘* Parliament makes laws, and Departments make 
them dead letters,” as Mr. Browne characteristically 
remarks, and no one was ever appointed to be “a 
sort of Public Prosecutor of railways.” Perhaps 
it was that no person of sufficient standing could be 
found to accept so ungrateful a berth. In 1888 
Parliament made another attempt, and, with what 
Mr. Browne describes as ‘‘ beautiful consistency,” 
changed the lay tribunal back into a legal one, hand- 
ing over the power of making complaint to the new 
Railway Commission to certain public bodies, 
amongst others the Chambers of Commerce. For 
five years the new arrangement was tried, but the 
result was not encouraging, as may be gathered 
from the report of a Committee of Parliament, held 
in 1893. ‘* It will be difficult,” said the report, ‘* to 
justify the continuance of the Commission as at 
present constituted. The traders consider it not 
sufficiently commercial, and too much regulated by 
the procedure of the High Court, and they also 
hold that it is hardly necessary to take a judge from 
the High Court to preside.” 

So far it will be seen that Parliament has been 
consistently unsuccessful in attempting to form 
laws which will guard the interest of national in- 
dustry and deal fairly by railway stockholders at 
the same time. The reason, perhaps, is not far to 
seek. Railway matters have never been popular 
in the House of Commons, where the representa- 
tives of vested interests have generally endeavoured 
to keep them in the background, on the principle 
of letting sleeping dogs lie. Some day, perhaps, 
meetings may be held in Hyde Park or Trafalgar- 
square of sufficient importance to influence votes. 
Then the old Parliamentary hands will take the 
matter up, and it will become a weapon of party 
warfare ; not necessarily to the advantage of either 
the railway companies or the public. 

Mr. Browne has, however, something good to say 
for the 1888 Act. Acting in accordance with its 
provisions, the Board of Trade made a new classifi- 
cation of goods—although the way in which the 
matter was effected appears to have been unbusiness- 
like and unnecessarily costly—which the address 
describes as ‘‘a distinct gain to the trading com- 
munity.” The classification is substantially that of 
the Railway Clearing House. A railway company 
has a very great number of rates, and to deter- 
mine what were reasonable maxima was a heavy 
task for the Board of Trade. When the inquiry 
commenced before Lord Balfour of Burleigh and 
Sir Courtenay Boyle, counsel for the London and 
North-Western Railway Company said that the 
basis on which rates should be fixed should be the 
cost of carriage, with a reasonable margin of profit. 
‘* Nothing could have been fairer,” says the address 
in reference to this proposal, ‘‘ but that was the 
last time in the inquiry that any one heard of that 
rational basis of railway rates.” A reason for this 
may be found perhaps in the difficulty of deter- 
mining what is the cost of carriage for any class of 
goods. Mr. Browne says it seems to be possible 
to ascertain that fact in America and on the Conti- 
nent, but yet he is of opinion that the railway 
managers were right in saying it is impossible to 
say what it costs to carry a ton of any particular 
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traffic. On this basis we do not exactly see how 
the suggestion to base charges on cost can be de- 
scribed as ‘‘a rational basis of railway rates,” 
unless all goods, or at any rate classes of goods 
with very broad distinctions, are to be lumped 
together. It may be pointed out that the 
figures as to cost on foreign railways have 
always been questioned, and in America especially 
the conditions of handling freight are so different 
to those prevailing here that the accounts of English 
railways must necessarily be more complicated in 
many respects. In Germany and Belgium also, 
and to some extent in France, the relations of the 
State to railway traffic, and the domestic policy of 
the Governments of those countries, render com- 
parison with the economic aspect of our own carry- 
ing trade difficult, if not impossible. The subject 
is, however, too big a one to discuss now, and 
moreover would lead us too far from our present 
subject. 

The traders, finding that the percentage of profit 
system could not be worked, fell back on what the 
address describes as ‘‘the common-sense sugges- 
tion” that actual rates, which were said to be as 
high as the traflic would bear, should be made the 
basis of the maximum rates. This the railway 
companies resisted ; for, they said—very naturally, 
as it seems to us—that they must have a margin to 
meet possible contingencies—for example, a rise in 
coal or wages. But though the railway companies 
were reasonable in asking a margin, they have 
been, it would seem, quite unscrupulous in making 
use of the margin when it was granted to them. 
The concession was given—‘‘they over-persuaded 
the Board of Trade and Parliament,” Mr. Browne 
says—on the understanding that they were not to 
raise the rates except on the happening of some of 
the events which had been pointed out. Having 
got the powers, and the discretion being in their 
own hands, they proceeded to raise all their rates to 
& maximum. 

‘*Whenever there is an emergency Parliament 
does nothing but inquires more,” 1s another of Mr. 
Balfour Browne’s witty aphorisms, which we have 
previously found occasion to quote in connection 
with another subject. Another Committee was 
appointed, and the Railway and Canal Traftic Act 
of 1894 was its outcome. In virtue of this legisla- 
tion the railway companies could be called on to 
justify any increase of rates, the deciding authority 
being the Railway Commissioners. 

We have followed closely Mr. Balfour Browne’s 
history of the course of legislation in connection 
with this subject. The narrative occupied the first 
part of his address. In the second part, which is 
by far the longer, he gives detailed instances and 
comments on their bearing. The subject is one of 
the first importance to the commerce of the country, 
that is to say, to our existence asa nation, and we 
cordially recommend our readers to get the printed 
copy of the address. For the present we cannot 
give the space necessary for treating the subject 
in the manner its importance demands, and we will 
therefore reserve further comment for a future 
occasion. 








SAILORS AND BRITISH 
SHIPS. 

In recent discussions in the House of Commons 
much has been said as to the large proportion of 
foreign seamen in our merchant ships, and the con- 
sequent danger of relying upon the merchant ser- 
vice to complete the complements of our reserve 
ships in the event of a great war. Such reliance is 
not altogether to be commended, and most people 
who have an interest in our commercial supremacy 
would certainly prefer that the personnel of the 
Navy should be equal to the maximum demand 
likely to be made upon it. Into that question we 
do not here intend to go; it has already had con- 
sideration with other naval topics in previous 
issues : but it is interesting to inquire whether the 
proportion of foreign seamen in our merchant 
ships is really so great as is sometimes represented 
by political critics of the Admiralty, and also as to 
whether it can be altogether obviated. There is a 
disposition to believe that the owner profits by the 
employment of such. That may be in the case of 
Lascars; we do not say it is: but so far as the Scan- 
dinavian is concerned, it is doubtful. The Board 
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of Trade, in its numberless regulations and restric- 
tions, takes no cognisance of whether a man isa 
Briton or a foreigner, when determining the com- 
plement or accommodation or other requirements ; 








and we have yet to learn that the wages are appre- 
ciably less in a British ship to a Norseman than to 
a Briton. One finds that the preference is oftener 
due to the fact that the foreigner is more amenable 
to reason, more willing to work, and less wilful in 
worrying the captain or owner ; he is less dominated 
by trade union tyranny. 

But after all how many foreign seamen are there 
on British ships? A recent Board of Trade return 
gives the proportion of foreigners to every 100 of 
British subjects as 17.96, and this excludes all 
vessels employed on river or inland navigation. 
Moreover, this proportion has not increased much 
in recent years. In 1883 it was as high as 16.42 
per cent. ; but in the intervening years it was as 
low as 14.05 per cent., gradually increasing again 
to the 18 per cent. indicated. In other words, there 
are 180,074 British persons employed on British 
ships, and only 32,335 foreigners. In addition to 
these there are 28,000 Lascars or Asiatics. The latter 
figure has not changed much since a separate return 
was made ; but we have yet to learn that these men 
might not be usefully employed in some duties on 
our warships. Mr. Goschen, in defending his esti- 
mate of the needs of the Navy as regards personnel, 
pointed out that there was a fair percentage of un- 
trained men required, as cooks, servants, coal 
trimmers, and for the moving about of ammunition, 
&c. ; and if it should ever come to enlisting merchant 
sailors and the like, even a Lascar may be of service, 
if only as a last resort. There can be no question 
of his loyalty and patriotism. But even should 
the Lascar be left. out of the reckoning there are 
only about 18 per cent. of foreigners in British 
ships. 

At the first blush this proportion of 1 in 5 seems 
large ; but an important factor is the large number 
of British vessels engaged in trading to and from 
foreign ports. There are ships which seldom moor 
at any port even in our world-wide empire. They 
are engaged in regular service between two foreign 
countries, in the Mediterranean, in China and 
Japan waters, between the United States and South 
America and the Far East. It is easy to believe 
that it is not only convenient but profitable for a 
goodly number of the crew in such ships to belong 
to one or other of the countries whence the vessel 
sails. Britons, it is true, have ever had a roaming 
disposition ; but as a rule they prefer to return 
periodically to their own country or to an English- 
speaking colony ; so that ships which deny them 
this pleasure are not so readily sought. A con- 
sideration of the large share we have in the carrying 
trade of foreign countries exemplifies the number of 
ships in this category. Our empire fleet of 11,329 
vessels of 13,359,026 tons constitutes more than 
one-half of the world’s ships, and it is necessary 
that employment be found in every sea and from 
every port. 

Again we have taken official figures. The Board 
of Trade returns show that of the sailing and steam 
vessels entering and clearing from the United 
States, which comes next to us in point of tonnage, 
British ships constitute 52.3 per cent. of the total. 
Perhaps the full significance of this will be the 
better appreciated if it is stated that this is equal 
to every British ship visiting the States for business 
reasons once each year, and nearly half of them 
a second time. America’s own ships only make 
23 per cent. of the total. With France, again, our 
proportion is 46.9 per cent., exactly equal to all 
our ships making one visit, while the proportion of 
French ships to the total is only 29 per cent. 
Germany has lately been making efforts to extend 
her own shipping, yet our ships still hold their 
own, the proportion to the total continuing at 38 
per cent., while Germany’s own proportion is only 
41.5 per cent. Italy has to depend on us more 
than upon herself, and thus the proportion is 44.8 
per cent. of British against 24.7 per cent. of 
Italian. Of the 17 million tons of vessels enter- 
ing and clearing from Russian ports, more than 
half, or 72.9 per cent., are British, and only 7.2 
per cent. Russian. Half of the ships that go 
to Holland are British (7 million tons), 27.6 per 
cent. only belonging to the Netherlands. So also 
with Portugal, while‘even Norway and Sweden, the 
home of the Viking, admit one British ship in every 
five. It will, therefore, be recognised as only in 
accordance with the natural fitness of things that 
some proportion of the seamen in these ships 
should be foreigners. It is probable that we do at 
least 40 per cent. of the oversea carrying for the 
world ; yet we give employment to such numbers 
of foreigners as make up barely 18 per cent. of the 








personnel of our great merchant fleet. We have dis- 
placed the ships of all nations, and it is but natural 
that we should have absorbed a part of the crews. 
It is easier to build ships than to train sailors. 
There is another point which should not be for- 
gotten—the proportion of British seameu on foreign 
ships. There is no means of arriving at even an 
approximation of the number ; but it is well known 
that it is considerable. In Japan, China, Siam, 
and Russia, it is well known that British engineers, 
if not also sailors, are preferred and readily 
employed, and in our hour of need _ these 
would readily flock to the service of the 
nation. They are always in distant parts of the 
globe, and the promptitude with which their help 
could be secured would, in some small part, com- 
pensate for the lack of special training ; but here 
again we enter upon considerations which are not 
exactly germane to the subject. Training certainly 
would be desirable ; but it is wonderful how much 
a smart quick-witted patriot, already well grounded, 
will pick up, so that the disciples of the gospel of 
despair may be in some measure reassured. We 
may not be quite so badly off as regards the per- 
sonnel of the Navy as they would have us believe. 








PNEUMATIC TYRES. 

In view of the great progress which the cycle 
industry has recently made, and which has been 
brought about largely by the invention of the 
pneumatic tyre, it may not be inopportune to say 
a word or two with reference to the composition of 
the tyres. The increasing price of Para rubber has 
led to one or two alarmist notices in the press, and 
this has given rise among outsiders—to use a con- 
venient term—to a feeling of surprise that there 
should be this rise in Para rubber, seeing that the 
exports of rubber from Africa, more especially 
from the West Coast, have so largely increased of 
late. This subject of African exports of rubber 
has, by the medium of consular reports, Chamber 
of Commerce discussion, and private letters, been 
brought forward rather prominently of late, and 
not unnaturally the newspaper reader is not quite 
able to see why, with increased imports, there 
should be higher prices ruling. The fact is, how- 
ever, that there is no connection between the two 
markets, and a glut of rubber in one would not 
affect the prices ruling in the other, and vice versd. 
This is because the general term rubber comprises 
very different varieties, which cannot replace one 
another for many important applications. To cut 
the matter short, it is absolutely necessary to 
use the Para rubber for such purposes as elastic 
thread, best quality pneumatic tyres, and, in fact, 
in all cases where elasticity is a desideratum. Now 
rubber of this description only occurs in South 
America, and is not to be obtained from Africa at 
present. We say at present, because efforts are 
being made to acclimatise the South American 
trees in various parts of Africa, though it is too 
early to say what influence such plantations, if suc- 
cessful, will have upon the world’s supply of Para 
rubber. Nor can the product of the peninsula to 
which our synonym for caoutchouc owes its deriva- 
tion, compare at all with the Para, or, for the matter 
of that, with many qualities of African as regards 
elasticity. 

It is not our purpose to cry down the African 
rubbers, or to minimise the very useful work that 
has been accomplished on the West Coast of late 
years, both in improving the quality and injincreas- 
ing the exports ; we only wish to ‘point out clearly 
that the applications for which such rubber is 
suited, and they are many, do not include pneumatic 
tyres in their number. It may here very naturally 
be asked, Wherein does the difference of quality lie, 
and cannot some treatment be adopted whereby 
the African rubber can be approximated to the 
Para? Such a question is very natural, and has 
given rise to much investigation and experiment. 
As far as these experiments have gone, how- 
ever, it does not seem possible to effect this 
object with any advantage to the manufacture. 
Even if good results could be obtained, which is 
very much to be doubted, it would only be at 
a cost which would make it cheaper to buy the 
proved article instead of the doctored one, 
and at the present time, as there is plenty of 
the best rubber yet to be had, there would be 
no object in going to the trouble of improving the 
African. Although the main apparent difference 
between the various rubbers as revealed in the 
laboratory is the greater proportion of resinous 
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matters in the African qualities, yet to our mind 
this does not account for the whole difference, and 
it would seem to be a matter more for the botanist 
or vegetable physiologist to clear up than for the 
chemist. It is treading on rather delicate ground 
to discuss the point as to whether African rubber in 
certain proportions is not used in the tyres of to- 
day. Insmall proportions African rubber can be 
mixed with the Para and yield a product the com- 
ponent parts of which are not to be revealed by any 
laboratory testing, though such mixtures generally 
betray their origin after being in use for some time, 
when trouble of one sort or another arises. 

The high price of Para rubber and the general 
reluctance of buyers of rubber goods to regulate 
their prices with rises of the raw material, will act 
as an inducement to foster this sort of thing, though 
it is to be hoped that when a general inferiority in 
pneumatic tyres becomes apparent, the buyer will 
not put all the blame on the manufacturer, who 
cannot be expected to work at a loss. Such cases 
have, however, occurred in respect to many other 
classes of rubber goods, and in the light of recent 
complaints made by engineers as to the goods in 
their own particular line, we fully expect that the 
rubber manufacturer will be made the scapegoat 
when the pneumatic tyre of the future is not found 
up to the standard of that of to-day. 

Not to pursue this branch of the matter further, 
it may not be without interest to glance at the 
various processes through which the rubber has 
to go before coming out as a finished tyre, and 

.we.do this mainly with the purpose of showing 
that the manufacture is not altogether a simple 
one, but has associated with it many pitfalls which, 
if not avoided, may easily reduce the profit to be 
made to the vanishing point. Whatever may have 
been the case at the first introduction of pneu- 
matic tyres as regards large profits, it is certain 
that these are not to be made at the present time 
by those firms who, in the teeth of severe compe- 
tition, have gained the contracts of those patentees 
of tyres who do not manufacture for themselves. 
A plant to turn out a large number of tyres in a 
limited time necessitates a large capital outlay, 
especially in the form of vulcanising moulds, which 
moulds can only be used for this purpose, and in 
some cases the moulds have to be all changed to a 
great extent with a variation in the form of tyre ; 
the introduction of the chain tyre, instead of the 
plain surface tyre, will illustrate this point. A 
brief synopsis of the manufacture is as follows : 

The raw rubber on coming into the factory is 
washed in hot water and then broken up on the 
washing rollers, from which it eventually comes 
out in the form of a long, thin sheet, the sand and 
other impurities having been removed. These 
sheets of rubber are then hung up in a stove to 
dry, an operation which takes from four to six 
days. The rubber is then made into a thick paste 
with naphtha, the requisite quantity of sulphur to 
effect the subsequent vulcanisation being now 
added. The semi-solid mass is then spread out on 
a linen cloth by means of specially constructed 
machinery, and passed over a heated chest whereby 
the naphtha is evaporated, and the rubber remains 
as a dry sheet on the cloth. After being removed 
from the cloth, it is cut into strips of 6 in. or 8 in. 
wide, and goes to the vulcanising press, where it 
experiences a temperature of about 280 deg. Fahr. 
for an hour or so. This effects the change whereby 
it becomes permanently elastic, and not affected by 
heat or cold as is the case with unvulcanised rubber. 

Amongst the dangers which have to be guarded 
against are dampness in the rubber, which causes 
blistering to occur in the vulcanising process. Any 
blistered tyres are at once rejected by the cycle 
firms, and such are a source of great loss to the 
rubber manufacturer, because the rejected tyre is 
not available to be made up again owing, to the fact 
that vulcanised rubber cannot be dissolved in 
naphtha. Such rejected goods can only be utilised 
in the form of ground crumb rubber, at a very much 
lower value than the original raw material. When 
only a small margin of profit is available by the 
terms of the contract, the amount of vulcanised 
rubber thrown back on the manufacturer’s hands 
through this and other defects may easily cause a 
loss on the whole transaction. 

In saying that the profits on tyre-making are not 
at all excessive, we leave out of account the cases 
where a rubber manufacturing firm own a special 
patent tyre which may bring in a good profit. To 
return to the tyre. After it comes from the vul- 
canising press, it is so far only in the form of an 





oblong strip of rubber, and now goes to the depart- 
ment where it is made up into the finished tyre, 
ready for the wheel. There is nothing of special im- 
portance to refer to in this operation, except to note 
that the varnish—a solution of rubber in naphtha— 
is a source of some annoyance to the operatives from 
its fumes, and a source of danger to the works from 
its tendency to fire or toform an explosive mixture 
with the air of the room. A pneumatic tyre should 
float in water, and this test shows at once if any 
quantity of foreign matter such as chalk has been 
added to the rubber to cheapen it. We say any 
quantity, because, as a matter of fact, as rubber has 
a specific gravity rather lower than that of water, it 
is enabled to take up 5 per cent., but not more, of 
mineral matter and still form a floating compound. 

It is an open question as to whether the excess 
of sulphur, which is always present over the theo- 
retical 3 per cent. required to effect vulcanisation, 
exerts any injurious action on the life or lasting 
power of the tyre. This excess of sulphur is always 
apparent, as it effloresces out on to the surface of the 
rubber. In the present state of our knowledge on 
the matter, however, it does not seem worth while 
to go to the extra trouble and expense which would 
be necessary to insure its absence or removal. 
One thing may be taken for certain about vulcanised 
rubber, and that is that air and light exert a delete- 
rious influence, andin the caseof tyres the conditions 
attending their use are such as to give these agents 
every scope for exerting their baneful influence, 
hence the cracking on the surface and other signs 
of decay which are the direct effects of the oxida- 
dation of the rubber. To close with a brief refer- 
ence to pneumatic tyres for carriages, it will be 
clear that their manufacture does not differ mate- 
rially from that of bicycle tyres, though as regards 
their future it is not easy to cast their horoscope, as, 
no doubt chiefly on account of their high price, it 
must be confessed that they are not making that 
headway in the public estimation which was confi- 
dently anticipated. 








JAPAN AND AUSTRALIA. 

THE inauguration of a regular line of steamers, 
by the Nippon Yusen Kaisha, between Japan and 
Australia, has attracted the attention of colonial 
commercial circles to the possibilities of trade be- 
tween Japan and Australia, and the subject is being 
much discussed. On,the arrival at Sydney of the 
first vessel under the new arrangements, the cap- 
tain gave an entertainment to a number of repre- 
sentative guests, including several of the Ministers 
and a number of members of Parliament and lead- 
ing commercial nen. The Attorney-General, in a 
speech which was much applauded, said that the 
spirit of adventurous enterprise had taken hold of 
the Japanese, and it was only to be expected that 
they should find a market for their enterprise in the 
East. Queensland was very glad to see the de- 
velopment, and he was sure Japan would become 
a good customer to Queensland. Other speakers 
followed in the same strain, and did their best to 
dispel the alarm which had been made on the sub- 
ject, as they believed that the Australians could 
hold their own against any nation. Japan in recent 
years had shown that it was the nation of the East, 
and it was well that Queensland should cultivate 
friendly relations with that country, as Australia 
had many products which it could sell to Japan, 
and there were many useful products which 
Australia could take from Japan. The opinion 
was expressed that there was not the slightest fear 
that the Japanese would come in greater numbers 
than Queensland would care to receive. 

Some of the leading journals in the colony have 
devoted attention to the subject and pointed out 
that Japan will afford a ready market for a consider- 
able number of their products. The woollen manu- 
factures of Japan have made considerable progress, 
and promise great developments, and the products 
are exported in great quantities to America, 
Europe, and Australia. The demand for Australian 
wool is certain to increase, as Japan can never be a 
producer of wool. The sheep, which is so hardy 
as to be able to thrive on a great variety of inferior 
foods, and to accustom itself to apparently hostile 
climatic conditions, is unable to stand Japan. 
Several attempts have been made to introduce sheep, 
but they have all ended in complete failure. The 
native grass is of a very coarse nature, and it is 
not only difficult to masticate, but also when masti- 
cated and swallowed, irritates the intestines, and the 
sheep fall off in condition and die. Moreover, all 





the good land is fully cultivated, so that it is im- 
possible to lay down new grass. For all the finer 
manufactures, therefore, for which Chinese and 
Indian wools are too coarse, Australia is the 
cheapest and nearest source of supply, and it is ex- 
pected that a large and profitable market for 
Australian wool will be found in Japan. In return 
the chief imports into Australia from Japan, in the 
beginning, at least, will be such goods as the world 
has been in the habit of buying from the clever and 
ingenious people of that country. The goods 
brought by the first steamer were principally 
lacquer ware, porcelain, pottery, and articles 
generally in the domain of decorative art, but no 
doubt before long many of the products of the 
manufactories of all kinds which have been re- 
cently started will gradually find their way to 
Australia. The fear of Japanese industrial com- 
petition with Britain doés not seem to be enter- 
tained by the Australians, at least for a very long 
time, especially in the mechanical industries, and 
so long as Japan has to depend on others for its 
machinery and for its raw material. The recent 
development in construction and industry in Japan 
has caused a great demand for woods of all kinds. 
Consequently the native forests are disappearing, 
and the price of timber has greatly risen. Wages 
are rapidly increasing, and already Japanese manu- 
facturers are face to face with many of the labour 
problems which are well known in older manufac- 
turing countries. Everything seems to point to 
the improbability of Japan becoming a strong com- 
petitor with Britain in her chief industries, but, on 
the contrary, to indicate that for many years 
to come she will continue to be a good customer of 
Britain and other European countries. A cor- 
respondent in Japan, writing to an Australian 
journal recently, said that ‘‘It may be safely said 
that, while the Japanese create a most desirabie 
demand for Australian staples, their manufactures 
will only slightly interfere with the factory workers 
of Australia. Boots and shoes the Japanese are 
sure to inake, but the small part now done by hand 
causes this to be of slight moment. They will also 
make fancy soaps, but they are buyers of tallows. 
But as Australia gives no evidence of being a silk, 
wool, cotton, hemp, jute spinning and weaving 
country, nor a manufacturer of matches, porcelain, 
pottery, fans, cloissonné, lacquer wares, bronzes, 
surgical instruments, paper, acids, alkalis, and 
other things, which are peculiarly Japanese, the 
apprehension of being flooded with cheap Japanese 
manufactures to the detriment of Australian 
workers, is as ill-founded as the dread of an in- 
vasion of Japanese coolies and artisans. No two 
countries by diversity of conditions could give fairer 
promise of mutual advantage and enrichment by re- 
ciprocal commerce.” 

Judging from the discussions which have appeared 
in some of their journals, it is evident that the 
Japanesé have been somewhat irritated at the 
exclusive policy hitherto carried out by the 
Australian Governments with regard to Japanese 
immigration, and some most ridiculous stories 
have been circulated as to the intentions of the 
Japanese Government. An Australian paper 
recently informed its readers that a high Japanese 
official had said that ‘‘the people of Australia, 
though numerically unable to develop the re- 
sources Of their splendid territory, were never- 
theless such dogs-in-the-manger, that they would 
not let any one else come to develop them, 
and that, under the circumstances, it might be the 
duty of Japan to take a forcible hand in the game.” 
The Japanese have too much to think about in the 
Far East to allow them to take any aggressive 
part in Australia, even if such action ever suggested 
itself, which we do not believe it did. Mr. 
Noel Buxton, son of the Governor of South 
Australia, has been lately visiting Northern Queens- 
land, and he has expressed the opinion that 
the Japanese are the labourers best suited for 
Queensland. He believed that so long as Australia 
is part of the empire, the idea that immigrants 
might help a Japanese invasion is absurd, and, 
besides, the alarm about a flood of Japanese is un- 
founded. Theyare, for the most part, employed 
on work which Europeans do not like, and as an 
advocate of ‘‘ Australia for the white man,” he 
thought that Japanese contract labour, so far from 
being dangerous, is the best possible help to the 
interests of white labour. It seems, indeed, as if 
Japan and Australia were complementary to each 
other, and that their hearty co-operation would 
lead to the development of both. 
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AMERICAN ENTERPRISE IN MEXICO. 


AMERICAN capitalists have been directing in- 
creased attention to Mexico of late years ; but, so 
far as railways are concerned, their experience has 
resembled that of their English contemporaries, 
and they have not found Mexico a particularly 
remunerative field for the employment of their 
resources. The great difficulty has been the loss 
on exchanging Mexican dollars into United States 
currency. This difficulty has cost the English con- 
cern known as the Mexican Railway Company, 
Limited, a pretty penny, and the Americans have 
not fared much, if any, better. The Mexican rail- 
ways in which American capital is more or less 
invested are the Mexican Central, the Mexican 
International, the Mexican National, and the 
Mexican Northern. At the date of its last report 
the Mexican Central was working 1870 miles of 
line. The net earnings in Mexican currency in 
1895 were 3,896,475 dols., but this was at once 
brought down to 2,063,157 dols. on conversion 
into United States currency, the total being 
increased, on the other hand, by sundry accessory 
items to 2,524,629 dols. Of this amount, 2,306,600 
dols. was at once absorbed by interest on bonds, 
while miscellaneous charges absorbed a further 
208,281 dols., leaving a surplus for the year of 
9748 dols. In 1894, the accounts worked out with 
a deficit of 64,184 dols. In 1893 there was a surplus 
of 214,741 dols., but 1892 balanced off with a deficit 
of 139,084 dols. These calculations as to surpluses 
and deficits allow nothing for dividend on the com- 
pany’s stock, which amounts to 47,909,100 dols., and 
which has not received anything. The Mexican 
International is working 666 miles of line. The 
net revenue acquired in 1895 in Mexican currency 
was 1,066,771 dols., reduced, after conversion into 
United States currency, to 550,028 dols. Interest 
on bonds absorbed 571,104 dols. for the year, leav- 
ing a deficit of 21,076 dols. The Mexican National 
is working 1232 miles of line with a 3-ft. gauge. 
The company is the outcome of a reorganisation of 
the original Mexican National Railway which was 
sold underforeclosurein May, 1887. The net earnings 
for 1895 were 1,657,126 dols., reduced to 949,185 
dols. by lossonexchange. The interest for the year 
upon the company’s first mortgage bonds absorbed 
693,070 dols., and there was little or nothing left 
for interest on 32,000,000 dols. other bonds, while 
the prospect of a dividend upon the 33,350,000 dols. 
of stock appears extremely remote. The Mexican 
Northern is working 83 miles of line laid through- 
out with steel rails. This line has been moderately 
successful, having paid a dividend of 44 per cent. 
upon its stock in 1893, while in 1894 the stock 
received 6 per cent, and in 1895 and 1896, 4 per 
cent. The main line of the Mexican Central 
extends from Mexico, north to Ciudad Juarez, a 
distance of 1224 miles, while there are more or less 
important branches. All the company’s lines are 
on the standard gauge, and are laid with 56-Ib. 
steel rails. The main line of the Mexican Inter- 
national extends from Ciudad Porfirio Diaz to 
Durango, a distance of 540 miles. The main line 
of the Mexican National runs from Laredo to 
Mexico, a distance of 840 miles. The line is on a 
3-ft. gauge, and is laid with rails weighing from 
40 lb. to 45 lb. per yard. The Mexican Northern 
runs from Escalon to Sierra Mojada, a distance of 
83 miles. The position of all the lines would have 
been much better but for the intolerable loss attend- 
ing the conversion of Mexican dollars into the cur- 
rency of the United States. Mexico is, indeed, a 
striking proof of the evils attending a silver cur- 
rency. 

Although the railways which American enter- 
prise has constructed in Mexico have not been pro- 
ductive of much profit to those who have embarked 
in them, they have no doubt conferred considerable 
benefits upon Mexico, while they must also have 
been attended with considerable advantages to the 
United States. The Mexican Central has opened 
up Tampico, which has become, to some extent, a 
competition port with Vera Cruz. Lines of vessels 
now ply between Galveston and Tampico, and be- 
tween New Orleans and Tampico ; other lines run 
to New York and Europe. American capital has 
also been embarked in Mexico in other branches of 
industry besides railways, and the establishment 
of the lines to which we have been referring has 
probably assisted the development of miscellaneous 
enterprises. The Government of Mexico appears 


alse to be better administered than for some time 
past, and this may be expected to exert a favour- 





able influence upon Mexican affairs. We stated 
that the present Mexican National Railway Com- 
any originated in the foreclosure of the original 
Sfeddo National. At the time the company took 
over the property in 1887, only about half the line 
was completed. The completed line extended from 
the Mexican National terminus in the west of Mexico 
to the terminus of the Interoceanic Railway on the 
east, connected at intermediate points with the 
Mexican Railway, the Mexican Central, the Hil- 
dalgo Railway, and the Cuernavaca and Pacific 
Railway, the two last lines having been extended 
into Mexico since the construction of the Cintura 
line. The portion completed has served and is 
still serving a useful purpose ; but as it was not 
believed that the remaining part of the line could 
be worked at a profit, if built, the time pre- 
scribed for its completion has been allowed to 
lapse. We have stated that the Mexican Central 
Railway has opened out Tampico as a port. It 
would not have attempted to do this if it had not 
been assisted by the Mexican Government, which 
made a grant of Government bonds to the amount 
of 3,000,000 dols. on condition that the harbour 
should have a depth of 22 ft. The depth which the 
harbour has at present attained is 20 ft., and the 
Government bonds have been issued to the extent 
of 2,790,000 dols. only. It was probably wise 
policy on the part of the Mexican Treasury to render 
this assistance, as Tampico is better situated than 
Vera Cruz for communication with the United 
States, while it also opens out more directly into 
the Gulf of Mexico, Vera Cruz lying more strictly 
in the Gulf of Campeche. The Mexican Central is 
well laid out, and deserves its name as the great 
central railway artery of Mexico. The International 
line is so called because it really commences in 
Texas. The Mexican National runs from Laredo 
into the north-east of Mexico; and passing 
Monterey—a place which has a disastrous record in 
Mexican history, having been the scene of one of 
the battles in the war between Mexico and the 
United States in 1846—it drifts more into the 
centre of the Republic, and so finds its way to 
Mexico. The Mexican Northern is virtually a 
branch of the Mexican Central to Sierra Mojada. 
As Mexico advances in wealth and population, the 
lines with which American enterprise has endowed 
the republic may be reasonably expected to grow 
in productibility. 








NOTES. 
THE ENGINEER BRANCH IN THE Navy. 

WE are glad to see that the proposal to give 
engine-room artificers warrant rank has met with 
no opposition, so far as we have observed, from the 
executive branch or those representing it. This is 
in accordance with what might be expected from 
the well-known love of fair play which is supposed 
to be, and, indeed, is, characteristic of the British 
sailor, although the virtue is occasionally over- 
clouded by prejudice. We are glad to see in the 
columns of so representative a journal as the Army 
and Navy Gazette ‘‘that it is understood about 30 
chief engine-room artificers will be promoted during 
the year to warrant rank.” The paragraph from 
which we quote goes on to say: ‘‘ It has been pre- 
viously advocated in these columns that the officers 
of the engineer branch of the Navy should be 
allowed executive control over the men of their own 
department.” We had not before been so fortunate 
as to observe in the columns of our service con- 
temporary such a liberal concession to the just de- 
mands of the engineers, so we hasten to put the 
matter on record, hoping that the powers that be 
will take note of what must be, we conclude, a sen- 
timent held by many executive naval officers, other- 
wise it would hardly have found expression in the 
journal in question. 

Royat Yacuts. 

In view of the fact that a new yacht for Her 
Majesty is down in this year’s naval programme, 
some particulars given in The Field of preceding 
Royal yachts are of interest. One of the first 
steam vessels the Queen possessed was the Fairy, 
which was also one of the early vessels fitted with a 
screw propeller, and was, we believe, actually the 
first screw yacht properly so called. The screw, 
however, does not appear to have given satisfaction, 
for when the Victoria and Albert was laid down 
subsequently, it was determined to give her paddle- 
wheels. That Victoria and Albert became the 
Osborne, the dual name being transferred to a 
newer craft in 1855—the present Victoria and 





Albert. Her Majesty’s principal yacht is therefore 
no less than 42 years old. In 1870, The Field 
informs us, the original Osborne was broken up, 
and was replaced by the present Osborne. The 
Elfin, a paddle-wheel tender, was built in 1851, 
and was replaced by the Bee. Another paddle 
yacht, the Alberta, was built in 1863, and, next to 
the Victoria and Albert, has proved one of the most 
successful side-wheel yachts ever built. Mr. Dixon 
Kemp, who is probably our best living authority on 
yachting lore, reminds us that the Victoria and 
Albert was illustrated in Rankine’s ‘‘ Naval Archi- 
tecture.” She was built on the diagonal system, 
and is 2470 tons Thames measurement. Mr. Kemp 
also says that this vessel made her trial trip round 
the Isle of Wight, and he believes the speed was 
194 knots, which he rightly says was an extraordi- 
nary speed forthe time. It would be interesting if 
this could be confirmed. The Queen in the early part 
of her reign made some passages in the ship-rigged 
yacht Royal George, built for the Prince Regent, 
and which still forms so quaint a feature in the 
coup d’eil of Portsmouth Harbour, looking from 
the distance as she lies at her moorings as if she 
had just come out of a Brobdignagian toy-shop. 


British CoNnsuLS AND COMMERCIAL 
PROPAGANDISM. 


The consular officer at La Rochelle has wriften 
a homily to British commercial houses in his 
annual report which is well worthy of attention. 
He refers to the plea of the Leeds and other Cham- 
bers of Commerce that consular officers should, in 
effect, become State-paid commercial travellers, an 
idea which Mr. Curzon, the Under-Secretary of 
State for Foreign Affairs, vetoed after learning the 
views held by active and enterprising commercial 
men. Mr. Warburton now writes to say that com- 
mercial houses request the consul to distribute cir- 
culars and price-lists. This he approves, but the 
price-lists are worthless, as our measures are not 
understood, and the price quoted does not include 
freight, duty, and delivery. Such information is 
really indispensable. It may have been all right in 
the good old times for manufacturers, when France, 
like other countries, could not help coming to Britain 
begging for supplies ; but now nearly every article 
that French traders want is made for them at 
home, and they say they do not see why they 
should bother to buy English goods when they 
are daily solicited by French makers, offering 
prompter delivery and: equal advantages in price. 
Those facts cannot be too often or too strongly 
enforced. It is necessary to have travellers who 
are not only in close touch with the retailer, but 
also with the manufacturer, so that the goods will 
be supplied as they are wanted, in the smallest 
quantities, and at the lowest possible prices. 
French merchants are ever anxious to retire when 
they have made a competency, and thus they object 
to have big stocks lest they cannot dispose 
of them. Thus they will not accept the large con- 
signments thrown at them by the British manu- 
facturer, and as soon as the French maker is en 
couraged to commence manufacturing, patriotism, 
as well as self-interest, suggests preference for the 
home-made goods. Indeed, Mr. Warburton does 
not think there is any probability of a large increase 
in the sale of British-made goods in France. A 
considerable trade is done in British and American 
agricultural machinery, and new makes are not very 
acceptable, owing to the conservatism of the farmer. 
Of portable engines French and British makes com- 
pete ; in locomotive engines the railway companies 
would not be allowed to purchase abroad. Traction 
engines and road rollers are made in France, the 
duty and cost of transport being against British 
makes. Swiss engines are used on tramway lines. 
In shipbuilding yards there has been some demand 
for heavy machine tools not found in France, but 
there are very few new shipbuilding yards in the 
country, and in others the current demand is for a 
lower grade in price than can be sold after paying 
duty. The firms at Maubeuge supply the general 
trade with work at prices which a consul says we 
cannot touch, while for extra qualities ‘‘ there are 
native firms in Paris who turn out tools second to 
none produced in Great Britain, with the facility of 
examination before taking delivery, and with the 
metrical sizesrequired here.” Inhydraulicand pump- 
ing machinery the demand is well filled by native 
supply: In some cases they put down plant on 
trial when necessary, and are only paid for it after 
satisfactory results, in this way displacing English 





pumps. Electric light machinery is entirely 
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French, an English firm having left the field. 
So also with stonebreakers and nail-making machi- 
nery ; but English firms still share the trade in 
textile and brickmaking machinery. 


SUBMARINE TELEGRAPH ENTERPRISE. 

In the course of the present spring, the Anglo 
American Telegraph Company, Limited, pro- 
poses to repair its 1880 cable, which has again 
been broken in shallow water. The company’s 
steamer Minia has been employed during the last 
few months in repairing several short cables of the 
company on this and the other side of the Atlantic. 
The Anglo-American Company continues to build 
up its renewal fund, which increased from 651,701. 
at the close of June, 1896, to 673,484. at the close 
of December, 1896. The amount expended by the 
Anglo-American Company in repairing cables in the 
second half of 1896 was 11,882). This total was 
made up as follows: Expenses of the company’s 
steamer Minia, 10,615/. ; value of cable expended, 
12671. The value of the cable which the Anglo- 
American Company had in stock at the close 
of last year was estimated at 37,7991. The work- 
ing expenses, properly so called, of the Anglo- 
American Telegraph Company in the second half 
of last year were 44,5191., viz., in London 57441., 
and at stations 38,7751. The largest item in the 
expenses ‘at stations was salaries and wages, 
22,8911. The traffic receipts of the Anglo-Ameri- 
can Company for the second half of last year were 
169,562/., showing an increase of 10,823]. as com- 
pared with the corresponding period of 1895. The 
revenue of the Eastern Telegraph Company for the 
half-year ending September 30, 1896, was 435, 465/., 
from which had to be deducted 102,376l. for ordi- 
nary expenses, and 22,122]. for the repair and 
renewal of cables. After providing 5112I. for 
depreciation of spare cable and sundry other 
charges, and after adding 7152/. brought for- 
ward from the preceding half-year, the total 
balance available for interest and dividend was 
396,8921. After providing for fixed charges, and 
two interim dividends at the rate of 5 per 
cent. per annum, 149,926/. remained available 
for further allocation. Of this sum 10,0001. 
was carried to the maintenance of ships reserve 
fund, and 75,0001. to the general reserve fund, 
while 20,0001. was placed to the fire insurance fund, 
and 10,0001. to the land and buildings depreciation 
fund, leaving a balance of 41,967/., which was 
carried to the credit of the current half-year. The 
revenue of the company for the six months ending 
September 30, 1896, included 23,1861. for dividends 
upon shares held by the company in other telegraph 
undertakings. The cable of the Deutsche See-Tele- 
graphen und Gesellschaft Company between Emden 
and Vigo was recently opened for traffic. The 
Eastern Telegraph Company, in conjunction with 
the Brazilian Submarine Telegraph Company, is 
largely interested in this new German undertaking, 
and it is expected that the line will be a feeder to 
the Eastern Company’ssystem for all classes of traffic. 
At an international telegraph conference held last 
summerat Buda-Pesth certainreductions wereagreed 
to in the tariffs for messages passing over the 
Eastern Company’s cables. Some of these reduc- 
tions came into force January 1, the remainder will 
be brought into force in July. The expenses 
attending the repair and renewal of cables (22,1221.) 
during the six months ending September 30, 1896, 
would have been much larger but for the fact that 
17,3001. was charged to the Italian Government for 
repairs to cables and to other companies for the use 
and hire of ships for cable repairing purposes. The 
company has five cable repairing steamers, viz., the 
John Pender, the Chiltern, the Electra, the Mirror, 
and the Amber ; only four of these steamers were, 
however, actually at work during the half-year 
under review, the Electra remaining in dock in 
London. On the other hand, the company paid 
4001. during the half-year for the hire of the Eastern 
and South African Telegraph Company’s steamer 
Duplex for the purpose of repairing the Vigo and 
Lisbon cable. The working expenses, properly 
so called, during the half-year were 92,554/., viz., 
96271. in London and 82,9271. at stations. In this 
latter total salaries and wages figured for 60,2431. 
The cost of the cables, land lines, &c., of the 
Eastern Telegraph Company stood at the close of 
September, 1896, at 5,154,578/. The cost of the 
company’s maintenance ships stood at the same 
date at 168,500/. The reserve fund was increased 
from 563,296!. at the close of ‘March, 1896, to 
646,9831. at the close of September, 1896. 





STEAMSHIP SUBSIDIES IN JAPAN. 


The latest information from Japan confirms 
the fears which we expressed in a recent article 
on the growth of the Japanese mercantile marine 
(see ENGINEERING, page 444 ante), that if the 
proposals which have been made with regard to 
steamship subsidies were carried into effect, they 
would soon land the Japanese Government in very 
serious financial liabilities. It has already been 
found that their effect would be that ships would 
be built not so much for the purpose of carrying 
freight or passengers as for the extraction of as much 
money as possible from the Japanese Treasury under 
the provisions of the Act for the Encouragement of 
Navigation. TheGovernment, apprehensive lest the 
bounties granted under that Act might assume un- 
due proportions, have issued special regulations 
with reference to the nature of the ships qualified 
to receive abounty. The nature of the regulations 
are not yet to hand, but-a well-informed Japanese 
journal states that they are so stringent as vir- 
tually to cancel the privileges of the new law, and 
that there is no steamer now in Japan qualified for 
a bounty. In the Budget for the current year the 
Government estimate that the number of steamers 
likely to claim bounties under the Encouragement 
Law will be 35 during the next fiscal year, and 
have inserted an item of a little over 1,700,000 
yen on that account. As was shown in the 
article already referred to, even if all this were 
spent on the proposed European and American 
lines, it would not be nearly sufficient to make up 
the loss on the traffic. The directors of the Nippon 
Yusen Kaisha are represented as saying that the 
company had already resolved to extend its opera- 
tions sooner or later to America and Europe, even 
although no legislation for encouraging navigation 
took place. But it is not less true that the enact- 
mentof the Encouragement Law acted asa powerful 
stimulus to the shareholders of the company, when, 
at a general meeting held last year, they decided 
to carry out at once their long-cherished idea and 
to open regular services to Europe and America, in 
pursuance of which resolution the company placed 
orders in England for 10 new steamers. Now, not 
only do they find that the amount of subsidy which 
will be paid on these steamers will be much smaller 
than they expected, but also that a considerable ex- 
penditure will be required to carry out certain 
structural alterations in them in order that they 
may conform to the new regulation. A Japanese 
paper writing on the subject says: ‘‘ The construc- 
tion regulations are universally considered to be too 
rigorous, but the Encouragement Law is equally 
admitted to. be defective. What the company 
desires is to see the law withdrawn in favour of 
subsidy regulations, awarding special subsidies to 
steamers running on such important lines as the 
European, the American, and so forth. But if that 
be not permissible, the law should be amended and 
the construction regulations should be made more 
lenient, the rate of bounty being at the same time 
reduced. If neither of these courses can be 
adopted, if the existing regulations must stand un- 
altered, then the company will have no choice but 
to give up the European and American services for 
the present.” The Government have evidently 
taken their present position in this matter in order 
to check the ‘‘ boom ”’—it might almost be called 
mania—which had taken place in connection with 
the formation of shipping companies. Some of 
these have been entirely snuffed out, and the 
others have reduced their programmes very much 
below what they were at first. The Oriental 
Steamship Company has, we understand, ordered 
the construction of three steamers of 5000 tons each, 
with a speed of 16 to 17 knots, for the purposes of 
its American line, and negotiations are being carried 
on for the construction of three tank steamers, and, 
of course, as these will be arranged to meet the 
requirements of the new regulations, they may be 
expected to be found fully qualified for a bounty. 
Apart altogether from the question of bounty, it is 
stated by those who seem competent to judge, that 
these regulations are unnecessarily restrictive, and 
therefore that the so-called ‘‘ Law for the Encourage- 
ment of Navigation and Shipbuilding ” is likely to 
prove in practice a law for the discouragement of 
both. 





Cripple CREEK.—It is —— that the gold output of 
the Cripple Creek district this year will-reach a value of 
3,000, 0001. The corresponding value for 1896 was about 
2,000, 0007. 





THE LATE MAJOR CARR. 


A FAMILIAR figure at the meetings of the Institution 
of Civil Engineers was that of Major Robert Carr, the 
engineer of the London Docks, and now that death 
has claimed him he will be missed. He has, however, 
left his imprint on the Thames, for since 1854 he has 
been constructing and improving docks along the river 
banks. He served his apprenticeship of seven years be- 
tween 1843 and 1850 with Mr. T. D. Marshall, of South 
Shields, a mechanical engineer, and for the four next 
years was employed by Sir W. G. Armstrong and Co., 
and on behalf of that firm had charge of the erection 
of hydraulic machinery for the London and North- 
Western Railway, the Great Northern Railway, and 
for the St. Katharine’s Dock in London. Ultimately 
he transferred his services from the Elswick firm to 
the dock company, with whom he remained for the 11 
years subsequent to 1854. He had the responsible 
superintendence of all the works, buildings, and ma- 
chinery at the St. Katherine’s Docks, and in 1865, on 
the amalgamation of the London Dock Companies, 
the Victoria Docks was added to his department, 
and there he carried out extensive works, construct- 
ing new jetties and buildings, remodelling swing- 
bridges, &c. In 1869 he became engineer for 
the London Docks, and up till a few years 
ago was responsible for the large docks of the ‘com- 
pony, his position being subsequently filled by Mr. 

. F. Donaldson. He had almost enjoyed the full 
allotted span of life, although lately he has not been 
in very robust health; he went to Bournemouth for 
change, and there died on the 6th inst. Major Carr 
had been a member of the Institution since 1875. He 
took an active interest in the affairs of the East End, 
being a member of the Limehouse District Board, a 
well-known Churchman, and an active politician in 
the Conservative interest. He was an early and con- 
sistent supporter of the Volunteer movement. 








THE LATE PHILIP JOHN MESSENT. 

Mr. Puitie Joun MEssEnt, ‘the maker of the 
Tyne River,” as he has been aptly termed, died in 
London on the 5th inst., at the age of 67 years, to 
the regret of a wide circle of friends. He had come to 
the city to consult a specialist as to a painful internal 
malady from which he had been suffering for some 
time, and somewhat unexpectedly passed away at his 
sister’s house in Westbourne Park. 

Mr. Messent was born in 1830— December 7 
—at Dover. He was educated at Whickham, and 
served the regular period of pupilage as an engineer 
ais with Mr. Joseph Gibbs ned gal with Messrs. 

alker, Burges, and Cooper, a well-known firm in 
London in those days, being engaged at Harwich Har- 
bour and Dovercourt Lighthouse. He was next en- 
gaged for two years as resident engineer during the 
construction, and until the completion, of the Yar- 
mouth Bridge, and then in 1855 he commenced, under 
his old firm of Walker, Burges, and Cooper, a connec- 
tion with the improvement of the Tyne which may be 
said to have constituted his life work. He was for the 
six months engaged on the original survey for the new 
~~ &c., and when the works were sanctioned 

ecame resident, and practically responsible, engineer, 
and has continued actively engaged on the Tyne 
through all these years. 

Some suggestion of the extent of the work carried 
out is found when the river to-day is compared with 
that prior to 1860. Improvements antecedent to this 
latter date were confined to dredging on a small scale, 
and to groynes and training walls thrown out into the 
river. A bar extending about 800 ft. west to east at 
the river mouth gives at spring tides 21 ft. and 6 ft, 
at. high and low water respectively, with 600 ft. 
width of channel, but a little higher up the channel 
was contracted to 400 ft. Shields Salou: about 
14 miles long, was a narrow tortuous channel of fairly 
pag water, but with large shoals, and from this point 
to Newcastle there was a narrow, serpentine channel 
with many shoals, so that a vessel drawing 15 ft. 
could only pass at great risk. A dock of 55 acres of 
water area, with 24 ft. depth over the sill at high 
water of spring tides (the Northumberland Dock), was 
nearing completion when young Messent first went to 
Tyneside. is work was the construction of those 
piers right along the whole course of the river, 
whereby the width of channel at the narrowest 
point has been increased to 670 ft., while to New- 
castle there is depth for the greatest of ships. 
In the 20 earlier years of this work, 1860-80, over 
60 million tons were dredged, the plant used alone 
costing 300,000/., and Mr. Messent was practically his 
own contractor as well as engineer. ‘An old stone 
bridge at Newcastle, which was an obstruction to the 
tide and navigation, was replaced by the swing bridge, 
with openings of 104 ft., a dangerous bend at Bill 
Point removed, Northumberland Dock deepened, and 
a wharf of 1100 ft. constructed along the river front 
and staithes from which 800 to 1000 tons of coal are 
easily loaded in an hour were put up at intervals, 

The new dock, now known as the Albert Edward, 
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was commenced in 1874. It is of 24 acres, with a 
depth at high water spring tide of 30 ft., the length of 
quays inside the dock being 2600 ft., and fronting the 
river 900 ft. ; but one could only give an adequate idea 
of Mr. Messent’s works by describing the whole Tyne 
River and docks, and that has already been done. 
Reference, however, ought to be made to the Tyne- 
mouth Breakwater, an excellent piece of work. Mr. 
Messent became sole engineer for the Tyne Improve- 
ment Commissioners on the death, in 1882, of Mr. J. 
F. Ure, the consulting engineer, and since then he has 
been steadily improving the port in every detail, add- 
ing appliances for the rapid loading of coal and iron— 
the staple products of the districts. 

Mr. Messent was a member of the Institution of 
Civil Engineers and of the Institution of Mechanical 
Engineers. He was frequently consulted by corpo- 
rations and companies on dock, harbour, and hydraulic 
works, not only in this country, but also in the 
colonies. It is only due to his skill, — and 
rectitude that his services were much in demand as an 
arbitrator or referee in important disputes. He was a 
highly respected Tynesider. He was married twice, 
and leaves five daughters and two sons—one, Mr. P. 
G. Messent, the civil engineer to the Bombay Port 
and Harbour Trust, and the other, Mr. F. E. Messent, 
a solicitor in Newcastle. 





THE HOTCHKISS AUTOMATIC GUN. 

On Monday last an exhibition was given at Erith of 
a new machine gun which is being introduced by the 
Hotchkiss Ordnance Company, whose London oftice is 
at 49, Parliament-street. The display took place at 
Moore’s ammunition works covered range, situated on 
the salterns at Crayford Ness, which is the point 
formed by the junction of Long Reach and Erith 
Rands, where Dartford Creek falls into the Thames. 
The position is an excellent one for the purpose, 
being bounded on two sides by water and far removed 
from any dwelling-house, with the exception of Long 
Reach Tavern, which, however, is on the other side 
of the Creek. The weapon in question is an automatic 
firing gun, that is to say, it will continue to discharge 
bullets so long as the trigger is held back and the 
supply of cartridges lasts. It would be impossible to 
adequately describe the mechanism of this gun with- 
out the aid of illustrations, and we will content 
ourselves for the present with giving a brief 
outline description of its leading features. The 
cartridges are placed in a brass rack or slide which 
holds a given number of rounds, perhaps two dozen or 
more, and which takes the place of the belt in other 
guns of this nature. The automatic firing is caused, 
not by the recoil of the barrel, but by an escape of 
powder gases into a long cylinder or barrel lying 
parallel with and underneath the firing barrel. Within 
a few inches of the muzzle there is a communication 
between the two barrels, and the pressure caused by 
the explosion of the cartridge passes through this part 
and presses on a piston or ram which fits in the cylinder. 
There is a stout spiral spring at the back of the ram, 
and this is compressed by the superior pressure of the 
powder gases. When the bullet has passed out, the gas 
pressure is released and the spring by its reaction 
carries the ram back to its original position. A _re- 
ciprocatory action is thus obtained, the range of motion 
being about 6 in. By a series of cams and catches 
attached to a prolongation of the ram, the various 
movements needful for drawing the slide forward, 
putting the cartridge into position, firing it, and then 
ejecting the spent cartridge are performed. 

The rate at which the gun is fired has been as high 
as 600 or even 700 rounds per minute, but no attempt 
was made to reach this great rapidity on Monday 
last. The speed can be varied by a device on the end 
of the lower barrel, which. regulates an air compression 
governor. The gun can ve used as a non-automatic 
weapon, and is serviceable if nine of its moving parts 
are rejected. The ammunition used is the ordinary ser- 
vice .303 cartridge, or rifle calibre. It is needless to say 
that at a much lower speed than 600 shots per minute 
the barrel gets extremely hot. No water jacket, how- 
ever, is used, but a radiator consisting of an annular 
block of steel deeply indented circumferentially, so as to 
give a corrugated outer surface, is used. This surrounds 
the barrel near the breech end where the cartridge is 
exploded, and acts as a radiatcr, giving a considerable 
cooling surface. With this device in use the heat of 
the barrel is said not to exceed 400 deg. Fahr., but 
before it was fitted the temperature was 700 deg. We 
are not aware how these temperatures have been de- 
termined. The temperature of 400 deg. is reached 
when 300 rounds have been fired, after which the barrel 
does not get any hotter. 

The total weight of the gun with its tripod mount- 
ing is 66 1b. Of this 43 lb. are due to the gun, and 
23 lb. to the tripod. The load for one mule is a gun 
and tripod with 600 rounds of ammunition, whilst a 
second mule would carry 1920 rounds, or 64 slides of 
30 cartridges each. The muzzle velocity with a cordite 
charge is 2000 ft. per second. The life of the barrel is 
20,000 rounds when French ammunition is used, and 








12,000 rounds with cordite cartridges. In firing the 
gun the barrel has not to be touched, the operator 
sitting on a cycle saddle fitted on the back leg of 
the tripod, and aiming by means of a shoulder-piece in 
the usual way. If the piece has to be dismounted, 
however—an operation very quickly performed—the 
barrel has to be handled ; and in order that this may 
be done, an asbestos glove with a palm of chain armour 
is used. Presumably like consideration is shown 
towards the back of the mule, or even its pack saddle, 
for the barrel retains its heat for a considerable time. 

The chief claim to favourable attention made for 
this gun appears to be its simplicity and fewness of 
parts. There are, we were informed, but 31 pieces, all 
told, in the —— itself. The absence of a water- 
jacket is certainly a circumstance in its favour if the 
radiator is found to be equally efficient. The barrel 
undoubtedly gets very hot—even 400 deg. Fahr. is a 
high temperature ; but this does not seem to affect 
the firing, as the cartridge is naturally only inserted 
in the barrel at the moment of explosion, and for dis- 
mounting the asbestos glove is an efficient device. 
How far the life of the barrel is shortened by the 
higher temperature is a question that experience alone 
can determine. 

On Monday last the gun was fired by Major Stephen- 
son, late R.A., a director of the company, who had, 
we believe, only handled it on one previous occasion. 
A number of rounds, perhaps three or four hundred, 
were fired with success, when, towards the end of the 
experiment, a cartridge tilted and jammed in the 
breech. It was several minutes before this could be 
extracted, and it quite spoilt any timé records as to 
the rate of firing. The circumstance was extremely 
unfortunate, and was attributed to the case on the rack 
upon which the cartridges are fed having been made 
by hand of soft brass in place of by the usual machine, 
which deals more readily with hard brass of greater 
elasticity. When the cartridge was finally extracted 
the bullet was considerably bent. So far as could 
be judged, the mishap was certainly not due to the 
mechanism of the gun, but to the cartridge, or the 
way in which it was fed. It is well known that in 
guns of this nature even a small deviation from stan- 
dard dimensions of cartridges will cause a mishap. 

The trials were under the superintendence of Colonel 
Hemans, the managing director of the company. In 
a future issue we propose illustrating this interesting 
gun and giving a description of the mechanism. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on the 
9th inst., Mr. Shelford Bidwell in the chair, Mr. T. A. 
Garrett read a paper on ‘‘ A Nickel Stress Telephone.” In 
conjunction with Mr. W. Lucas, the author has experi- 
mented upon telephones with nickel magnets. A mag- 
netised nickel rod is wound with insulated wire and is 
then fixed vertically by a clamp at its lower end. A 
wooden diaphragm is rigidly attached to the top of the 
rod in a horizontal plane ; the rod just passes through the 
middle of the diaphragm, where it is fixed with sealing- 
wax. The diaphragm is entirely supported by the nickel 
rod. On speaking against the top of the diaphragm, 
variations of longitudinal pressure, and consequently of 
magnetisation, are produced in the nickel, and corre- 
sponding undulatory currents are induced in the surround- 
ing coil. The nickel wire is sometimes magnetised by 
stroking it with a magnet, and sometimes by passing a 
current through the coil. A diaphragm of pine-wood 
gives better results than a metallic plate. The instrument 
does not work well as a ‘‘ receiver;” anordinary telephone 
is used for this latter purpose. The results obtained with 
a weakly-magnetised nickel rod are much better than 
those with a strongly-magnetised steel rod, indicating that 
the undulatory currents are due rather to magnetic varia- 
tions arising from changes of stress than to the relative 
motions of the magnet and coil. 

Dr. 8. P. Thompson said that some years ago he had 
worked with a somewhat similar apparatus, using it as a 
“receiver,” with wires of nickel, a. andiron. Cobalt 
gave the best results; the metallic strips in his experi- 
ments dipped into the solenoids without contact with 
them. is arrangement did not work well as a “‘ trans- 
initter,” even when a battery was included in the circuit. 
Insome cases the rods were cut into short lengths separa 
by brass. 

Mr. Boys asked how the nickel ‘‘stress” instrument 
compared in clearness and loudness with an ordinary 
telephone. 

Mr. Shelford Bidwell had tried a nickel telephone with 
a mica diaphragm, depending, not upon mechanical stress, 
but magnetic strain. It did not work well. 

Dr. Chree thought the ‘‘stress” telephone might pos- 
sibly be improved by choosing the right strength of mag- 
netic field. 

Mr. Appleyard said the arrangement was interestin 
historically because it was, mechanically, almost identica 
with the original instrument used by Philip Reis as a 
“receiver.” The authors had succeeded in getting it to 
work as a ‘‘transmitter.” Their success was probably 
due to the rapidity with which the magnetisation of 
nickel responded to very small changes of stress or cur- 
rent. The Post Office electricians had tried to introduce 
nickel cores into relays, on account of its magnetic sensi- 
tiveness. The results he believed, had not been very 
satisfactory. 

Mr. T. A. Garrett, in replying, said the ‘“‘ stress” tele- 








phone gave better articulation than an ordinary ‘‘ watch ” 
telephone, but the sounds were feebler. There seemed to 
be a field-strength proper to the instrument; he had 
noticed that the articulation was clearer with three cells 
than with six. 

Mr. W. A. Price then read a paper on “‘ Alternating 
Currents in Concentric Conductors.” This is a mathe- 
matical investigation of a pro new form of sub- 
marine cable. e case is considered of two concentric 
conductors, interrupted alternately at different points 
throughout the ie length. In the mathematical treat- 
ment, the cable is supposed to be laid in a circular path, 
and successive charges of electricity are sup’ to be 
— at some point at the extremity of a diameter of 
the circle. Expressions are given for the amplitude of 
the periodic charges arriving at a point diametrically 
Fase to the first ; and for the reduction in amplitude, 
throughout the whole length of the cable, of an applied 
electromotive force. The theory indicates that under no 
circumstances can the ‘‘ speed ” of a cable of the pro 
form be ter than the ‘‘speed” of a cable of ordinary 
type. The author has experimented upon an artificial 
cable connected up to represent the proposed form. The 
‘‘definition ” of signals is considerably better than that 
obtained through an artificial cable of analogous “weight” 
and “‘length” connected up in the ordinary way. Within 
certain limits the ‘‘definition” continues to improve as 
the number of sections, or subdivisions, of the cable is 
increased. 

Mr. Blakesley said he was sorry the result did not 
indicate a successful type of cable. He would have been 
inclined to predict that the amplitude would have de- 
creased with the number of sections. If a number of 
condensers were joined in series, and one end was sub- 
jected to a periodic electromotive force, the amplitude 
would fall arene as the square of the distance. 

Mr. Price then exhibited a galvanometer support. The 
instrument was suspended from two india-rubber cords 
attached at the top and bottom to crossbars of metal, thus 
forming a rectangle. The crossbars were provided with 
knife-edges in such a way as to compensate for unequal 
stretching of the india-rubber. Weights could be added, 
if necessary, to the support, so as to increase its inertia. 

Mr. H. Garrett read a paper communicated by Pro- 
fessor W. B. Morton on “ The Effect of Capacity on 
Stationary Electrical Waves in Wires.” The author 
investigates the effect produced when a condenser is 
inserted at a point in the secondary circuit of the ap- 
paratus used by Blondlot for obtaining stationary elec- 
trical waves in wires. The positions of successive nodes are 
determined in the usual way, by a bridge with a vacuum- 
tube indicator. When two opposite points of the parallel 
secondary wires are joined to the plates of a small air 
condenser, the nodes approach the condenser on either 
side. The amount of the displacement of the nodes, that 
is to say, the extent of the shortening of the apparent 
half wave-length, depends upon the position of the 
capacity along the wires. The effect is nil when the 
condenser is at a node, and a maximum when it is 
midway between two nodes. The state of affairs at a 
point of the circuit is obtained by summation of a series 
of separate disturbances due to the different direct and 
reflected trains. In obtaining a formula for the condi- 
tions of resonance with which to compare the observations, 
the author adopts a method from Heaviside. It connects 
the frequency of oscillation with the position and capacity 
of the condenser. 

Mr. Shelford proposed a vote of thanks to all the 
authors, and the meeting was adjourned until May 14. 








BotiviA AND ARGENTINA.—A proposed new line, which 
is to establish direct communication between Bolivia and 
the Argentine Republic, will pass through Quiaca de 
Tupiea on the route now followed by the Bolivian high- 
road, 





Our Rats Asroap.—The year is moving on pretty 
well as regards our export rail trade. Last year the ex- 
ports ee » a considerable stride onwards as compared 
with 1895, and this year the advance has not only been 
maintained, but has been carried a little further. This 
is due to the fact that notwithstanding the famine and 
the plague, and the charges and difficulties which they 
have involved to the Anglo-Indian Government, the 
establishment of new railways is being pushed forward in 
British India with great vigour. The exports of rails 
from the United Kingdom in March were 50,459 tons, 
as compared with 45,243 tons in March, 1896, and 
30,147 tons in March, 1895, while in the three months 
ending March 31 this year they attained an aggre- 
gate of 131,773 tons, as compared with 125,793 tons 
in the first quarter of 1896 and 74,199 tons in the 
first quarter of 1895. In these latter totals the ex- 
ports to British India figured for 101,852 tons, 64,700 tons, 
and 27,199 tons respectively. Australasia also took 22,704 
tons of rails in the first quarter of this year, as compared 
with 16,797 tons and 2545 tons in the corresponding 
neriods of 1896 and 1895 respectively. The exports of 
3ritish rails to Japan to March 31 this year were 15,938 
tons, as compared with 4593 tons and 12,562 tons in the 
corresponding periods of 1896 and 1895 respectively. 
Egypt took 12,941 tons in the first quarter of this year, 
as compared with 1735 tons and 10,542 tons in the corre- 
— periods of 1896 and 1895 respectively. The 
shipments to British South Africa to March 31 this year 
were 12,002 tons, as compared with 1840 tons and 1609 
tons in the corresponding periods of 1896 and 1895 respec- 
tively. The deliveries of British rails to South America 
have, upon the whole, declined this year, the great falling 
off being in the Argentine demand. The American 
demand has also entirely collapsed, so far as this. year 
has developed itself. 
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A SIMPLE THERMOSCOPE. 
To THE EpiTor OF ENGINEERING. 

Sir,—A very interesting experiment, showing the 
expansion of air by a very small amount of heat, may be 
carried out in the following manner: <A horizontal vane, 
like that of a radiometer, as light as possible, is supported 
on a needle-point in a box with a glass lid. The box must 
be air-tight, except that two pointed glass tubes :re 
inserted opposite each other through the ends of the box, 
and are so directed that a current of air passing through 
either of them will blow the vane round, to right or left, 
a3 the case may be. 


One of the tubes must be attached by gutta-percha 
tubing to the neck of an air-tight globe. Any expansion 
of air in the globe will cause a fine blast of air to issue 
from the tube connected with it, rotating the vane, while 
if the air in the globe contracts it will draw air in through 
the opposite tube and rotate the vane in the opposite 
direction. The least touch of the hand on the globe is 
sufficient to send out a current of the expanding air suffi- 
cient to rotate the vane, and similarly, if the globe is 
cooled, an opposite rotation starts. The sensitiveness of 
the instrument is very surprising. 

Cuartes E. Benyam. 

28, Wellesley-road, Colchester. 








RAPSON’S SLIDE APPLIED TO THE 
STEERING OF LARGE SHIPS. 
To THE EpitToR OF ENGINEERING. 

Str,—In your issue of ENGINEERING dated June 8, 
1894, you were good enough to insert a letter of mine upon 
the subject of ‘‘ Rapson’s Slide applied to the Steering of 
Large Ships.” In this letter I demonstrated by the prin- 
ciples of the wedge what Professor Pullen had already 
proved to be true by the calculus, viz., that the turning 
moment of the tiller varies as the square of the secant of 
the angle described by the rudder, usually termed the 
helm angle. 

This letter was followed by several others on the sub- 
ject of steering gear, and among them was one from Mr. 
Charles Gardiner, of Barrow, which appeared in your 
columns on June 22, calling attention to the fact that the 
ordinary screw steering gear is not theoretically correct 
in its action, unless a small amount of longitudinal travel 
be given to the shaft on which the right and left handed 
screw threads for moving the yoke connecting-rods, back- 
wards and forwards, are cut. 

Referring to Fig. 1: 

Let » x represent the yoke or crosshead of the rudder 
in the athwartship direction ; then the connections of the 
nuts at the forward ends of the connecting-rods should 
occupy positions N, N! immediately — one another, 
being in the same transverse line. N and X N' will 
represent the true lengths of the two connecting-rods. 

en the rudder has been turned through 90 deg. we may 
get the new positions of the two fore extremities of the 
connecting-rods by striking arcs of circles with centres 
Y1and X! and radii equal to Y N or X N!, cutting Y N 
and X N! in E and E! respectively. Then E and E! 
would be the correct positions of the fore extremities of 
the connecting-rods, according to their lengths, the cross- 
head being put round into the fore-and-aft line. Now the 
pins of nuts N, N! would then have reached itions a 
and d respectively, these points being at equal distances 
from the middle position on the transverse diameter N N}. 
So it may be seen that N has not travelled far enough to 
be coincident with the end E of the connecting-rod Y? E, 
whilst N! would have travelled to d, farther than was 
necessary to coincide with E!. This extreme case shows 
that the ends of the rods do not tend to keep even pace 
with the nuts, and we might easily develop undue strains 
in the rods Y N, X Ni were it not for the fact 
that the screw itself is free to move bodily a 
little distance, and this longitudinal play brings 
all right again ; matters adjust themselves very nicely, 
and no further difficulty is experienced while the 
gear remains in good repair. Mr. Gardner, however, 
suggested the ibility of keeping the connecting-rods 
at a constant distance from the middle line, and _—— 
them to work parallel to one another ; but for this it woul 
either be necessary to have slots cut in the ends of the 
yoke, and to fit these slots with accurately fitting blocks 
capable of working smoothly in the said slots, and 
fitted each with a pin for attaching it to the connecting- 
rods, or to cut slots in the connecting-rods themselves, 
and fit them with swivel pieces for the extremities of the 
yoke to pass through, thus affording lateral play com- 
pensating for the virtual or relative shortening of the 
yoke arms, as the rudder is turned. do not know if 
Mr. Gardner’s suggestion has been taken up, but m 
object in writing this letter is to point out that if wath 
an arrangement were made, the two connecting-rods 
might be fitted with a guide or slipper arrangement, and 
such a fitting would amount to a double Rapson slide 
working in a fore-and-aft direction on the extremities of 
the arms of the yoke, just as the ordinary slide works 
athwart ships on the end of a tiller. If this arrangement 
could be snugly fitted, we should combine the advantage 
of increasing moment of Rapson’s slide with the holding 
power and direct action of the screw steering gear, 
and eliminate the tricky fore-and-aft movement of the 
shaft. The maximum helm angle—35 deg.—would be the 
same as the maximum angle of the yoke arm before and 
abaft the middle position, and if friction were neglected, 
we should increase the moment of the turning force from 








P L initially to PL x sec? @; P representing the magni- 
tude of the pull, Lthe length of the yoke arm, and @ the 
helm angle described. or 6 = 35 deg. we get the 
maximum turning moment P L x sec? 35 deg. = 
PL x 1.227, &. = 1.49 P L, or nearly half as much 
again. The transverse thrust on the connecting-rod 
or slipper arrangement would be P tan @, which, if 
6 be taken = 35 deg. (the maximum helm angle), would 
give to this cross strain a value of .7 P. This force might 
occasion serious bending moment on the connecting-rods 
if their bearings or supporting points were allowed to be 
too far apart ; this should be provided for in fitting the 
slipper arrangement, the side of the guide being strong 
enough to back up the sliding horizontal parallel connect- 
ing-rods against this cross strain. ave previously 
compared the action of the slide-block in Rapson’s slide 
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to a wedge forced horizontally against the tiller, 
and sliding along the fore edge of the slide, which 
enables the block by its reaction in conjunction 
with the pull of the steering chain to develop a diagonal 
resultant which acts normally on the tiller with inc 

force (for it has been increased from P to P sec @), and as 
it acts normally, the true length of the tiller between 
this slide block and the centre of rudder head is available 
as leverage for turning the rudder ; this length of tiller 
may always be exp! by L sec 0, where L = the 
length of tiller between centre of rudder and centre of 
slide when the tiller is = in the fore-and-aft line, 6 
being the magnitude of the helm angle, and is equal to 
zero when the tiller is placed amidships, so that in this 
case P L sec @ would mean simply P PE; the initial turn- 
ing moment. The above refers to the ordinary Rapson 
slide, but will apply to the proposed arrangement. 

In considering friction in connection with this subject. 
Referring to Fig. 4, let K G H represent one arm of a 
yoke or rudder crosshead about to be turned by a slotted 
connecting-rod worked by screw gear or otherwise, and 
attached by a strong pin to p q 3s, which represents a 
portion of the swivel-piece bearing against the yoke arm 
and acting on it like a wedge peel fe the fore-and-aft 
line, where p s represents some attachment thereto sliding 
against the guide, and virtually doing duty as the base of 
the wedge ; pq would be the inclined surface always ad- 
justing itself to the ever-varying position of the yoke 
arm, and s q some feature representative of the part 


where the — is a3 - - 
When the arm G is just bordering on motion 








under the influence of P, we may consider it balanced by 
three forces : 

1. The fore and aft push of the rod = P. 

2. R the resultant of the reaction to the pressure set up 
against the rod or its sliding foot and its friction. 

3. And Y the resultant of the reaction of the yoke arm 
H K G and friction. 

Still referring to Fig. 4: 





ei ee sin (90° + €) 
“Pp snRY sin (90° — e + 90° —9-6) 
and 
a ied COS € ze Cos € 


P sin {190-— (2+)  sin(2e + 9) 
where ¢€ represents the limiting angle of resistances on 
pq and ps, and for exceedingly well machined and lubri- 
cated surfaces we can take e = 74 deg. 

Then Y the pressure on tiller or yoke arm 


HKG= P cos 73° — 991 P 
sin (15 + 55) =. 939 


and the leverage has now been increased from L to L 
sec @ cos €or L sec 35 deg. x cos 74 deg. = L x 1.220775 
x .991 = 1.20978 L, and the turning moment has thus 
become 1.054 P x 1.2098 L = 1.275 P L, an augment of 
at least 25 per cent. over the original moment P L; but 
with yokes not fitted with compensating gear, a great 
reduction of turning moment would be experienced. The 
effective length of yoke at 35 deg. helm angle would be 
L x sin 55 deg. = .819 L. 

_ The magnitude of the transverse strain on the connect- 
ing-rod, or rather the es which it transmits to the 
side of the guide, will be 

cos ( + €) _ P cos (55° + 73) _ P cos 624 


= 1.054 P 


sin (2€-++ @) sin (55° + 15°) _ sin 70° 
or 
SY sa 
R= “939 = > Pp. 


Practically it would perhaps be best to provide for 
a normal pressure of P tan @ = .7 P on guide, which 
should be well secured to hull of vessel. These remarks 
are intended to have reference to passenger or merchant 
ships where there is a little spare room aft in the vicinity 
of the rudder head. 

Curve No. I. shows an ideal case without friction, when 
the connecting-rods are working on the Rapson slide 
principle. 

Curve No. II. exhibits the same as curve No. L., 
excepting that allowance has been made for friction. 

In both these curves the relative values of the turning 
moments are represented by the vertical ordinates, calcu- 
lated at angular intervals of 7 deg., but the ordinates 
for curve No, II. should have been further reduced by 
multiplying them by .991 = the cos of 74, for in this case 
the pressure is not quite normal to the centre line of yoke, 
but inclined at 74 deg. to the normal. 

No. III. curve shows the relative turning moments of a 
simple yoke not fitted with compensating arrangements 
for correcting the loss of leverage which ensues ‘whem the 
helm angle is increased. The difference between No. I. 
and No. II. curves exhibits the loss by friction. 

_Hoping the interest in this subject has not been pre- 
viously exhausted, and trusting you will kindly find space 
in your valuable journal for this letter, 

I am, Sir, your obedient servant, 
Rare an James E, Carne, 

Lindisfarne, Victoria-road N., Southsea, 

March 31, 1897. 





‘“DEFECTS IN CAST-IRON CASTINGS.” 
To THE Eprror oF ENGINEERING. 

Sir,—Your correspondent ‘‘ Foreman Moulder ” made 
a remark to the effect that the cores in a mould certainly 
expanded with the heat of the molten metal, but they in 
no way helped to feed the casting. In as brief space 
as possible let me show what does happen under different 
conditions. TI shall take three castings of a propeller boss 
(an actual case), and for convenience call them Nos. 1, 2, 
and 3. The least thickness would be 14 in., but heavier 
round the centre and the parts for the blades; in fact, 
heavy metal all over. They were moulded in dry sand, 
and were considered to require feeding, a large ‘“‘git” being 
provided for that purpose. Very hot metal from the fur- 
nace is often termed “‘blazing” metal. The ‘‘blaze” is 
always taken off by melting a piece of scrap in the ladle; 
it is then in condition for casting in dry sand, but is 
still called hot metal. The extreme of this would be 
very dull; between the two call it dull. No. 1 was 
cast hot, and in the act of feeding, instead of taking 
away the metal, it began to be forced out over the ‘‘git 
head. One moulder was set to choke the “git,” as the cores 
were swelling ; this was done by forcing a piece of scrap 
down with the feed-rod. When the “git” was chipped off 
there was a large drawn hole. No. 2 was cast with dull 
metal, but was nearly cast short, as it just came up in 
the ‘‘ git” an inch or two, and as there was no metal avail- 
able at the moment, and as the ‘‘git” could not be kept 
open till metal came from the furnace, nothing could b 
done in the way of feeding, and when the little stump of 
“git” was cut off there was no drawn hole. No. 3 was 
cast like No, 1, with hot metal; the metal was again 
forced out for some time; then it stopped, and after a 
minute or so began to be taken away quickly, and had to 
be supplied with fresh metal two or three times before 
feeding was completed. No. 3 was a thoroughly solid 
casting. ‘In Nos. 1 and 3 the cores did not assist. in any 
way to feed the casting, for in both cases the cores had 
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attained their maximum expansion while the metal was 
still ina highly fluid condition. 
Now take No. 2. To me at that time the thing was 
uzzle, and I watched it through the 
turning-shop, nt not till the large key-seat was well cut 
down did it show any sponginess. Now the cores had fed 
No. 2 very well indeed, and the explanation is simple. 
Being cast dull, the temperature was such that the expan- 
sion of the metal had coincided with the maximum expan- 
sive effect of the cores or nearly so. This boss had six 
cores, centre, annular, and four round discs. I here have 
shown one article where the cores may or may not assist 
the feeding, according to the state of the metal. But in 
the case I mentioned in my first letter—a marine bedplate 
—the cores always help the feeding more or less; no matter 
the state of the metal. Now in the propeller boss the 
metal is heavy and fairly uniform, and, moreover, greatly 
concentrated, so that the point of solidification would be 
retty general all over, whaleas in the bedplate there are 
arge, thin, flat surfaces attached, so to speak, to 
heavy blocks. The flat surfaces set very quickly; the 
cores can expand no further against the set parts; but 
they will seek the line of least resistance and expand 
towards the softer metal and help to feed, and it would be 
impossible to cast this article with metal in such a condi- 
tion, viz., thick and slab, as not to get assistance from the 
cores in feeding. I only claimed in my first letter that 
cores helped to feed, and in this particular article it is 
common knowledge. In this connection ‘‘F. M.” again 
gives himself away regarding the position of casting, for 
in denying the effect of the cores in feeding he says, if 
I had ever seen a bedplate broken up I would see that 
the heavy parts were spongy. Yes, of. course, I said so at 
first, because the heavy parts are at the bottom, and would 
be more spongy, only that the cores help to feed them. 
It may be asked in reference to No. 1, seeing that the 
metal was stopped from coming back, what was going on. 
It is very simple, but I leave your readers to think it out. 
I have seen it pointed out somewhere that many.moulders 
falsely think that dull metal does not require so much 
feeding as hot. But it was also explained that it did, 
only that the operation was quicker. ~This is so. The case 
of boss No. 2 would also create a false impression in this 
respect. 


somewhat of a 


Yours truly, 
Glasgow, March, 1897. R 


Locomorives YOR Ecypr.—Contracts are about to be let 
for 25 locomotives for one of the Egyptian railways. 


Ovr Locomotive Exrorts.—Our locomotive exports 
have shown a considerable increase this year, the value 
of the engines exported in March having been 132,916/, 
as compared with 76,508/. in March, 1896, and 63,662/. in 
March, 1895, while in the three months ending March 31 
this year they attained an aggregate of 383,260/., as com- 
pared with 236,446/. in the first quarter of 1896, and 
198,480/. in the first quarter of 1895. The progress indi- 
cated is accounted for by increased deliveries to South 
America, South Africa, British India, and Australasia. 
Thus the value of the engines exported to South America 
to March 31 this year was 69,457/., as compared with 
59,4502. and 58,513/. in the corresponding periods of 1896 
and 1895 respectively ; to South Africa 55,889/., as com- 
pared with 26,8597. and 3297/. ; to British India, 107,969/., 
as compared with 47,457/. and 39,159/.; and to Austra- 
lasia, 68,839/., as compared with 28,986. and 65747. Con- 
sidering the growth of French, German, and American 
competition, the figures which we have just given must be 
regarded as gratifying. 





Guascow TRAMWAYS AND MECHANICAL TRACTION.— 
The question of mechanical motors for the corporation 
tramways in Glasgow was discussed at a special meetin 
of the Tramway Committee of the corporation on the 9th 
inst. At the outset the chairman referred at some length 
to the reports issued by Mr. John Young, the manager, 
embodying his experience of the various systems of me- 
chanical traction he had witnessed in operation while on 
an official visit to America. He showed that while in 
1890 there were 5400 miles of tramway worked by horse 
haulage, to-day there were only 1351 miles. During the 
same period, he said, the overhead electric traction car 
mileage in America had increased from 2523 miles to 
13,200. The chairman of the committee (Mr. Paton) 
also showed that in Europe there were 91 systems worked 
by overhead electric traction, and three on the conduit 
system. With regard to the expense of working the 
electric system, he stated that, whereas horse haulage 
cost 4d. per animal per car-mile, giving a total of 8d. per 
mile, the electric motor car on the overhead system had 
been run in most cases at a cost of 1d. to 2d. per car-mile. 
Thus they had the prospect of carrying on the tramway 
system at a nominal cost of ld. per mile as against 
for each horse at the present time. And when it was 
understood by the citizens tiiat this means a saving of 
some 30,000/. per annum, they would at once see that 
there was a very “— financial question involved in the 
proposed change. Mr. Paton concluded by moving: (1) 
** That an overhead electric system of tramway traction 
be applied to the Springburn route, and (2) that the co- 
operation of the tales | and Lighting Departments be 
secured to have the route lit by electricity from the same 
source.” Councillor John Ferguson seconded. Bailie 
Wallace proposed as an amendment ‘‘ that decision be de- 
layed for three months,” as by the expiry of that period 
a new motor was likely to be put upon the market. The 
amendment was seconded by Mr. Martin. The motion 
was heartily supported by Councillors Kerr, King, and 
Dr. Colquhoun. On a vote, the motion was carried by 
16 votes to four for theamendment. The distance of the 
route from Mitchell-street to Springburn is about three 
miles. 








LAUNCHES AND TRIAL TRIPS. 


Sir Rayiton Dixon anp Co., Middlesbrough, launched 
on the 2nd inst. a mail and passenger steamer named 
Tai-Hoku, built to the order of the Osaka Shoshen Kabu- 
shiki Kaisha of Japan. Her principal dimensions are : 
Length, 343 ft.; beam, 43 ft.; depth moulded, 28 ft. 
Accommodation will be fitted for about 30 first-class 
passengers in the fore part of the bridge, with large 
dining saloon, reading-room, smoke-room, &c., in a 
house on the bridge, and for 50 second-class at the 
after end of the bridge!and in the poop, also for 
300 emigrants in the main ’tween-decks. Triple-expan- 
sion engines will be fitted by Messrs. T. Richardson 
and Sons, Limited, Hartlepool, having cylinders 28 in., 
46 in., and 77 in. in diameter by 48in. stroke, supplied 
with steam by two double-ended boilers, 14 ft. in diameter 
by 16 ft. 6 in., long, and two single-ended 14 ft. in dia- 
meter by 10ft. long, working at 1801b. pressure, which 
it is anticipated will drive the vessel at a speed of 15 knots. 
She will also be fitted with a manganese-bronze-bladed 

ropeller, See’s ash ejector, Weir's evaporator, feed 
neater, &c. 





The new Hull steamer Britannic left West Hartlepool 
on Friday, the 2nd inst., for her official trial trip. The 
vessel is 336 ft. long, 47 ft. broad, and 24.10 ft. deep, and 
has been built by Messrs. William Gray and Co. to the 
order of Messrs. W. H. Cockerline and Co., Hull. The en- 

ines are of the triple-expansion type, built by the Central 
Marine Engine Works, the cylinders being 24 in., 38 in., 
and 64 in. in diameter, with a piston stroke of 42 in., 
steam being generated in two extra large steel boilers, 
constructed for a working pressure of 160 lb. per 
square inch. The Britannic underwent the usual man- 
ceuvring in the Bay, the weather being most_ boisterous 
and causing racing of the engines, but everything worked 
well. 





Messrs. Napier, Shanks, and Bell, Yoker, launched on 
Saturday, the 3rd inst., the Sanuki Maru, the second of 
the three twin-screw steamers being constructed by them 
for the Nippon Yusen Kaisha, of Tokio, Japan. This 
vessel, like hér sister ship, the Kawachi Maru, recently 
launched, is about 6000 tons, of the ‘‘ three-deck ” type, 
with poop, bridge, and forecastle, and partial shade deck. 
The Sanuki Maru is adapted for carrying a large dead- 
weight of cargo and a large number of first and second 
class and steerage passengers. The engines, twin-screw, 
are being supplied os Messrs. Dunsmuir and Jackson. 





The steel screw steamer Kerry, built and engined by 
Messrs. Blackwood and Gordon, Port Glasgow, for the 
City of Dublin Steam Packet Company, Dublin, for this 
company’s traffic between Ireland and England, went 
down the Firth of Clyde on Friday, the 2nd inst., on her 
official trial runs. The Kerry is the fifth steamer built 
and engined by Messrs. Blackwood and Gordon for the 
City of Dublin Steam Packet Company, the others being 
the Galway, Louth, Wicklow, and Carlow. Her principal 
dimensions are: Length, 260 ft. ; breadth, 34 ft. ; depth, 
16 ft. 9 in., and she is of 1270 tons gross register.. The en- 

ines are triple-expansion, with bronze propeller, and large 
oilers capable of working up to fully 3000 horse-power. 
She is specially adapted for the cross-Channel traffic be- 
tween Liverpool and Dublin, and is fitted to carry 500 
cattle, while on the upper deck sheep fittings are arranged. 
For the exclusive use of cattle dealers there are on the poop 
deck private cabins for 30 first-class passengers. The main 
saloon has additional accommodation for 70 passengers, 
making 100 in all. The trial consisted of six hours’ con- 
secutive steaming with the machinery working at a 
uniform rate of 100 revolutions per minute. The distance 
between the Cloch and Cumbrae Lights was run four 
times, during which a mean speed of 15} knots was at- 
tained, being three-fourths of a knot beyond the guarantee. 





The Bergens Mekaniske Veerksted, Bergen, Norway, 
launched on the 3rd inst. a steel screw steamer of the 
following dimensions: Length over all, 237 ft. ; breadth 
moulded, 31 ft. 6 in. ; depth, 15 ft. 8in. _The ship is built 
to the highest class in the Norwegian Veritas, and has 
raised quarterdeck, bridge, and topgallant forecastle. 
She is built specially for the American fruit trade, and 
has a large number of ventilators to the holds. The 
engines are of the triple-compound type, with cylinders 
18} in., 30 in., and 50 in. in diameter by 33 in. stroke. 
Two large boilers, constructed for a working pres- 
sure of 175 1b. per square inch, are fitted. The speed 
anticipated is 12 knots. The ship was named Belvernon, 
and is built to the order of Mr. Harald Irgens, of Bergen. 





The Star, built by Messrs. Palmer, of Jarrow-on-Tyne, 
the first of the 30-knot destroyers delivered at Portsmouth, 
had a trial there on the 5th inst., the conditions being 
that the vessel should develop 6000 indicated horse-power, 
run at 30 knots for three hours, and, under certain penal- 
ties, consume not more than 24 lb. of coal per indicated 
horse-power per hour. After the vessel—which is 220 ft. 
long, with a beam of 20 ft., and at the time of the trial 
had a displacement of 319 tons—had steamed for 2 hours 
and 10 minutes it was found that the trial would have to 
be abandoned owing to leaky piston-rod glands. The 
stipulated horse - power and speed were exceeded, the 


speed for the entire run being 30.05 knots, while the | 


mean of the six runs over the measured mile gave a speed 
of 30.3 knots. The first, third, and fifth runs over the 
mile were with the wind and against the tide, and in the 
second, fourth, and sixth runs the conditions were re- 
versed ; but, taking the six runs consecutively, the speeds 
were 29.5, 29.5, 30.1, 30.3, and 30.83 knots, and in the 
last run it was a small fraction over 31, the time in run- 
ning the mile being 1 minute 54 seconds. At no period 


of the trial was there any appreciable vibration. The 
vessel, which has a capacious wardroom for a boat of this 
class, and is well fitted, has four water-tube boilers of the 
Reed type, there being two boilers and two fans to each 
preter She is expected to be capable of working up 
te 420 revolutions a minute, but on the 5th inst. she did 
not exceed 395. Lieutenant Lodder was in command 
during the trial. 


Messrs. John Readhead and Sons, South Shields, 
launched on the 6th inst. a steel screw steamer, built to 
the order of Messrs. Balls and Stansfield, North Shields, 
of the following dimensions: Length, 304 ft. ; breadth, 
44. ft.; depth moulded, 23 ft. 1 in.; her deadweight 
capacity being about 4100 tons on a light draught. er 
engines, also constructed by Messrs. John Readhead and 
Sons, are of the triple-expansion type, having cylinders 
23 in., 374 in., and 61 in. in diameter by 39 in. stroke, 
steam being supplied by two large steel boilers on 
ata pressure of 160 lb. per square inch. She was name 
the Northville. 





The Eclipse, cruiser, had a three hours’ commissioning 
trial on the 6th inst., when the ship drew 19 ft. 10 in. 
forward and 23 ft. 2 in. aft, and the steam in boilers was 
150.8 lb. .The vacuum was 26 in. starboard and 26.1 in. 
port, and the revolutions 131.4 per minute. With .49 in. 
of air pressure the engines gave a collective indicated in- 
dicated horse-power of 8220, and the speed by patent log 
was 18.3 knots. j 





Messrs. Fleming and Ferguson, Limited, Paisley, have 
launched a powerful screw tug steamer, Valparaiso, built 
for the Chilian Government. 








PrrsoNAL.—Mr. Willcocks, for long engaged in the 
Egyptian- Irrigation Department, has been appointed 
manager of the Cairo Water Works Company, which is 
a purely French affair. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 
—The construction of the London extension of the Man- 
chester, Sheffield, and Lincolnshire Railway to London, 
is not only a costly but a lengthy undertaking. Notwith- 
standing that capital’ has been raised by the million; and 
that men have been set to work by the thousand, the ex- 
tension is not expected to be open for goods traffic before 
June, 1898, although the Act authorising the establish- 
ment of the line was passed so long since as 1893. Even 
should the present expectation that it will be practicable 
to open the extension for goods traffic in the summer of 
1898 be realised, passenger traffic is not likely to be com- 
menced before the following autumn, so that a good five 
years will elapse between the passing of the Act authoris- 
—_ line and its becoming completely available for 
traffic. 





THE Lonpon AssociATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—The monthly meeting of the Asso- 
ciation was held on Saturday last, the 10th inst., at the 
Cannon-street Hotel, when a discussion was opened by 
Mr. W. P. Heath, who read a short paper on “The Ex- 
perience of Foremen in the Operation of Technical Edu- 
cation in the Workshop.” He commenced by asking five 
questions : 1. Do you experience less difficulty in training 
boys who have come from or are now attending technical 
classes? Do they seek to override your methods by intro- 
a school method, and do you find them more 
tractable than the boy who has only received an ordinary 
elementary education? 2. Do you find that they seek to 
influence their less educated fellow-apprentices, thereby 
upsetting your own method of training? 3. Do you find 
that the technical training has the effect of producing more 
capacity for receiving new ideas and a more intelligent rea- 
soning power in dealing with mechanical problems? 4. Do 
these youths finally make better mechanics than those who 
who have not had this advan ?. 5. Do you find that 
the technical training has the effect of producing greater 
stability of character, and thus rendering young: men less 
open to the influences of professional agitators durin 
disputes between masters and men? He said we had 
now a period of time in which technical education 
has been on trial, and we should now be able to judge of 
the result, so that an answer could be given to those who 
put down every reverse in trade to a want of technical 
training as compared with other countries. He maintained 
that at the present time England was not behind foreign 
countries in this matter, and that our institutions and 
methods were equal if not superior to the state-aided 
institutions of other nations, and that the English workman 
is equal, and (in the engineering trade) superior to his 
foreign competitor, and that loss of trade is due to other 
causes than a want of technical’ training. The dis- 
cussion bronght to light a singular unanimity of opinion 
that the technical student does, in most cases, show 
a desire to assume a superiority: over his fellow- 
apprentices, and less desire to fall in with the methods of 
the workshop, and a tendency to introduce the school 
method, which (it was the general.opinion) is always far 
behind workshop practice. . Thus it happens that the boy 
who enters the workshop unhampered by previous training 
is (if capable) taught much quicker, and usually becomes 
a superior mechanic to the: technical student, and that 
this is caused by a loss of time in-undoing what has been 
taught ; the opinion being that true technical know- 
ledge can only be obtained in the workshop, and scientific 
information can be obtained in the schools during. the 
years of workshop training, the acquirements being really 
useful by enabling the mind to grasp ideas, and preventing 
the influence of- the . professional - agitator; from .taking 





effect, which it, now does to an alarming extent among 
young workmen. mit 2 : 
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THE NEW ROCK ISLAND BRIDGE. 
(Concluded from page 438.) 


A REFERENCE to the general arrangement of this 
bridge, shown on our two-page plate published in our 
issue of the 2nd instant, will show that the spans 
are comparatively small for America, where the mighty 
waterways have rendered necessary frequent instances 
of spans exceeding 400 ft. or 500 ft. Nevertheless, 
the details of the 260-ft. spans, which we give in our 
two-page plate this week, are of interest in showing the 
increasing importance now attached in the States to 
securing rigidity in a bridge truss. As will be seen 
from Fig. 12, the bottom chord is built up of plates 
and angles, eyebars being used only for certain of the 
web members. The ratio of depth to span is high, 
even for America, being about 1 to44. This naturally 
makes the web members very long, and also lightens 
the top and bottom chords. The presence of the double 
deck, however, affords at once a reason for this high 
ratio, and a means of securing easily the additional 
lateral bracing thus necessitated. The trusses are of 
the ‘‘subdivided” type which has been evolved in 
the States, in order to provide a means of stiffening 
the long top members of each panel, and to in- 
crease the number of cross-girders carrying the 
floors without introducing the double intersection 
system of bracing, of which American engineers 
have, in the past, had an almost mystic dread. The 
details of the connections and of the lateral 
bracing will be easily understood on reference to 
Fig. 12 in our two-page plate. The details of lower 
wind bracing are deserving of special notice, owing to 
the care taken to avoid the use of rivets in tension. 
The railroad deck, it will be seen, is floored with steel 
troughing. It is 26 ft. wide, and a clear headway of 
26 ft. has been allowed above the base of the rail. It 
is carried on four lines of stringers spaced 12 ft. 6 in. 
apart, to which the troughing is riveted. On top of 
the troughing come four continuous rail plates 20 in. 
wide by # in. thick, and on these are fixed at intervals 
small blocking plates 8 in. by 84 by g in., on which the 
rails are secured by means of bolts. The full details 
of the floor are well shown in Figs. 26 to 30. It 
has been designed to carry an engine weighing 126 
tons, followed by a continuous load of 4000 lb. per 
foot on each track. The lower deck is also 26 ft. 
wide between the trusses, and has been designed to 
carry a load of 100 lb. per square foot. The side- 
walks, which, it will be seen, are carried on brackets, 
have been constructed to carry a load of 80 lb. per 











Expansion bearings with segmental rolls 
are fitted under the ends of the trusses. 

The draw-span, though not the largest in existence, 
is of particular interest not only from difficulties 
which had to be faced in its erection, as described in 
our issue of April 2, but also from its great weight, 
which has been augmented by the very solid construc- 


square foot. 


tion adopted for the railroad floor. The total load to 
be carried amounts to about 1100 tons. The machinery 
for swinging the bridge may be described as follows : 
The rack attached to the tread on the centre pier is 
made of cast steel, and instead of having teeth of the 
usual form, is made with sprockets. On each side of 
the drum are two vertical shafts supported by brackets, 
on the lower end of which shafts are cast-steel sprocket 
wheelscorresponding in pitch with that of therack, which 
is 12 in.; these sprocket wheels carry an endless chain 
with links 12 in. pitch which engage the sprockets on 
the rack. On the upper end of these vertical shafts 
are sprocket wheels which are connected by chain 
to a vertical driving shaft midway between them, 
which rises to the floor of the machinery-room. This 
is duplicated on the opposite side on the bridge. An 
interesting feature of this part is the fact that all 
these vertical shafts arerun on ball step bearings (bicycle 
fashion). On the upper end of these main vertical 
shafts above the machinery-room floor are bevel gears, 
one looking up and the other looking down, the two 
being connected through bevel pinions to a horizontal 
cross-shaft, divided in the centre, where an equalising 
gear is attached. By means ofa train of gears a 50 
horse-power electric motor is connected with the shaft, 
thereby transmitting the power to the rack below. 


All the machinery in the room is mounted on one 


common bedplate. 

On each of the four ends of the tracks on the 
bridge are a system of rail locks consisting of heavy 
steel slides fitted to the outside of the rails and held 
in position by guides, so that they may be slid into 
position or withdrawn, thereby connecting the ends 
of the rails on the bridge with those on the fixed 
span, so that the wheels of the train will pass over 
the intervening gap on these slides without any jar, 
a continuous line being presented on which the wheels 
pass. These slides are operated by means of a pneu- 
matic cylinder located in the centre of the bridge at 
each end through a system of connecting-rods, so all 
four slides at each end move simultaneously, and both 
ends also simultaneously. The end jacks are of the 
semi-toggle type, consisting of two parallel pairs of 
bars pr Of to the end ms directly under the 
chords by pins so as to turn freely, while on the 











lower end are rollers which rest on bearing-plates on 
the shore abutment. By means of a pneumatic cylin- 
der, a centre crank and struts connected to the roller 
pins, these jacks are forced to a vertical position 
when the bridge is closed and drawn in to release the 
bridge when it is to be opened. 

A Hall signal is placed on each of the fixed spans 
within a few feet of the ends of the draw, standing 
normally at danger. Connected to each of the jacks 
and rail locks are electric switch boxes, from which 
wires run through insulated pipes to an indicator in 
the machinery-room. When any one or all of the 
jacks or rail locks are in a closed position, a red lamp 
is lighted in the indicator, one lamp for each jack or 
rail lock, and when they are released for the bridge to 
swing, a corresponding white lamp is lighted, replacing 
the red. By a combination of electric connections, the 
man in charge of the bridge can set the signal to safety 
only when the end jacks and rail locks are set. Should 
for any reason the bridge not be properly locked, the 
engineer cannot receive his Prd to enter upon the 
draw. At the front end of the machinery-room, in a 
bay window, from which the operator can have a clear 
view of the tracks and river, is placed an interlocking 
controlling stand, having four levers, the first to the 
right operating a band brake. The second lever 
controls the rail locks through an air valve, and can 
be moved at will; this being thrown forward, the end 
jack lever, which previously has been locked, is released, 
themovement unlocking the motor controllerlever, which 
now can bemoved for operating the bridge. This system 
makes it impossible for the operator to swing the bridge 
until first the rail locks and then the end a 
have been released, the indicator above referred to 
announcing to the operator that these various devices 
have properly responded. In the machinery house is 
also an air compressor driven by an electric motor, and 
in the attic above the machinery-room are two steel 
reservoirs of a combined capacity of 200 cubic feet, 
from which air is drawn to operate the various cy- 
linders. A uniform pressure of 120 lb. is maintained 
by an automatic device whereby the pump is started 
automatically when the pressure falls below 120 Ib. and 
stopped when it reaches 120 lb. Electric current for 
swinging the bridge is furnished from the power station 
of the Tri-City Railway Company, whose wires pass 
directly over a support on the bridge, also from the 
People’s Power Company, of Moline, Ill., whose wires 
are brought up to the same support on the bridge. By 
means of a system of rings and brushes, current is 
taken from these wires and brought to the switch- 
board in the machinery-room, where a double-throw 
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switchisplaced so thatthe motor may be connected either 
with the railway wires or those of the People’s Power 
Company at will. To guard against any possibility 
of the bridge being made inoperative through any cause, 


a supplementary hand connection has been made for | 
| London 


each separate device. To swing the bridge a capstan is 
placed underneath the roadway deck at each end and at- 
tached to the floor beams. Kyebolts are fastened in the 
masonry at the abutment ol at the ends of the stone 
protection. A heavy hawser stored on a platform 
near the capstan is attached to these eyebolts in case 
of emergency, and the rope reeved around the capstan. 
By means of a lever this capstan can be operated by 
hand, and the bridge opened and closed. Connected 
with the centre crank, which operates the end jacks 
at each end, is a worm gear, to which the same lever 
which is used to work the capstan can be attached, and 
the jacks may thus be raised and lowered in case of 
necessity. On the railroad deck the rail lock system 
is also provided with levers so as to work indepen- 
dently of the air should occasion arise. 


The material used for the construction of the trusses | 
All rivet-holes in material | 


was open-hearth steel. 
less than lin. thick were punched small and after- 
wards reamed to their final dimensions, The total 
weights used were as follow : 


One draw-span 365 ft.7 in. long = 2,466,271 Ib. 
Two fixed spans 258,,0 ,, ,, = 3,298,956 ,, 
Three fixed spans 216 ,, 67 ,, = 3,690,815 ,, 
One fixed span 193,,3 ,,_ ,, = 789,142,, 

” ” 9%, 9 5, 4 = 337,779 ,, 


Total = 10,582,962 ,, 








INDUSTRIAL NOTES. 

Tue grave crisis between the employés and the 
directors of the North-Eastern Railway ee has 
passed away, and in a manner which is creditable alike 
to the workers and to the board. The men called in 
question a good deal of what was so strongly set forth 
in the directors’ minute, and controverted a number of 
its statements. But the real bone of contention was 
the demands of the locomotive men, especially the 
claim for an eight hours’ basis of work. The whole 
matter was threshed out at several important meetings, 
and it was found that the stumbling-block to arbitration 
was the difficulty as to the locomotive men. There was 
some difference of opinion as to the line of conduct to be 
pursued, many being quite prepared to stand by the 
locomotive men; others were in favour of separating 
the two questions or sets of questions, and going on 
with the arbitration. It appears that the locomotive 
men themselves helped to solve the difficulty by con- 
cessions or offers of withdrawal, and ultimately it was 
agreed to meet the representatives of the company 
with a view to arbitration. A letter was accordingly 
sent to Mr. Gibb, the manager, in which it was stated 
that the representatives of the men were prepared to 
reopen negotiations with a view to arbitration, and 
asking for an interview. Mr, Gibb lost no time in 
replying, and later on the appointed delegates attended 
at the company’s offices, and negotiations were com- 
menced, There were still some differences of opinion 








with respect to the terms and conditions of reference. 
These differences were discussed, but in the end arbi- 
tration was decided upon, and arrangements were made 
as to the selection of arbitrators, with an umpire in 
case of disagreement, the preliminaries being left to 
Mr. Gibb on behalf of the company, and Mr. Bell on 
the part of the men. It has since been announced 
that Lord Rosebery will be the umpire agreed to by 
both parties. 

The report of the Ironfounders for April states 
‘*that trade still holds good,” though there is an 
increase of members on donation benetit. The total 
number of members has risen to 16,582, of whom 
1917 were on the various benefits, an increase of 49 
over last month. There was an increase of 58 on 
donation benefit, and of 10 on the other trade funds ; 
there was also an increase of six on superannuation 
allowance, but a decrease of 25 on the sick list. 
The number out of work and on donation was largely 
augmented by the serious dispute at Oldham, the 
strike of mechanics and grinders, through whom the 
ironfounders are thrown idle. The total cost of all 
benefits only reached 9}d. ver week per member, in 
consequence of which the funds continue to increase, 
and they have now reached 49,642/. and over. The 
returns as to the state of trade show that in 119 
places, with 15,955 members, trade was from very 
good to dull, only just a slight difference to the bad as 
compared with last month. In three instances trade 
was said to be very bad or bad, with 627 members 3 | 
here, again, there was a difference, one additional | 
place, with an increase of 213 working members. But | 
of these three places one was Oldham, at which there | 
was a serious dispute; another place, Otley, is de- 
scribed as ‘‘ very bad,” but not a single member was 
unemployed, and only one sick; but at Wednesbury 
13 were on donation. The wages movement seems to 
be still progressing ; at Hyde and Stockport the men 
have gained an advance of 2s. per week, at Middles- 





brough Is. 6d. per week, and at Maidstone Is. per 
week, with concessions as to overtime. At Newport 
the members are on strike for 2s. per week advance, 
and at Gloucester they have given notice for an ad- 
vance of a like amount. Two firms in the east of 
have conceded the eight hours, Messrs. 
Stewart and Sons, of Blackwall, and Messrs. Eadie 
and Co., of Bromley, these and six other firms em- 
ploying over 100 members of the union, besides non- 
union men. It is stated that other firms are nego- 
tiating for a similar arrangement. The levy for the 
Penrhyn quarrymen was carried by a majority of over 
7150 votes. The proportion against the levy was 
small in all the branches. Efforts are to be made 
whereby the members of the Scottish society shall 
have protection and relief in cases of dispute, so the 
two societies will aid each other. The report, on the 
whole, is very encouraging as regards the state of 
trade, and generally as regards the outlook in nearly 
the whole of the districts. 





The report of the Amalgamated Carpenters and 
Joiners is very good as regards employment, and the pro- 
gress of the union. The total membership has reached 
50,040, so that the coveted figure of 50,000 has been 
exceeded. Of that total only 623 were unemployed, 
while there were 1130 on the sick list, and 649 on super- 
annuation allowance. It is announced that an advance 
of ls. 6d. per week has been conceded in the shipyards 
of the Tees and the Hartlepools. At Kilmarnock the 
dispute as to bye-laws has been settled favourably. At 
Barrow and Coventry an advance of 3d. per hour has 
been granted ; of ld. per hour at Shrewsbury, and 3d. 
per hour at Dartford and Paisley—at all places with a 
concession of better working conditions. At Hert- 
ford and Ware a movement is on foot for a further ad- 
vance in wages. In a dispute of ship joiners on the 
Thames the Amalgamated Society and the General 
Union are at variance, with the result that members 
of the first-named society are on strike, while members 
of the other have gone in to fill their places. The fric- 
tion between the two bodies is likely to have disturb- 
ing effects in other districts unless the breach is healed. 
There is one matter in the report which is worthy of 
commendation, the council recently deprecated strikes 
against individual non-union men. The Leicester 
branch sent in a long and strong resolution against it, 
severely condemning the executive. In their reply the 
executive says: ‘‘If our Leicester members had the 
same opportunity, as we have, of observing the evil 
effects of hasty and ill-advised strikes against indi- 
vidual men, they would not be anxious to argue against 
our reply to the Newport resolution, but would, on the 
contrary, commend us.” They go on to point out that 
often ‘‘over 100/. has been spent to compel one un- 
willing man to call himself a trade unionist, a far too 
expensive luxury to be rashly indulged in.” The 
member are then reminded of several expensive law- 
suits recently against members of unions for thus 
endeavouring to compel men to belong to a union. 
The caution is necessary. The man pressed into a 
union against his will is, as a rule, not a good 
member, and the cost is not the only disadvantage. 
It is suggested that a further levy of 3d. per member 
be voted to the Penrhyn quarrymen, but no action has 
as yet been taken to submit such a vote. 





No material —— is manifest in the condition of 
the engineering trades throughout Lancashire. In one 
or two branches there has been somewhat of a lull as 
regards new work coming forward, but with respect 
to all the rest not only are all departments fully en- 
gaged, but the orders on hand are sufficient to keep 
them well employed for some time to come. The lull, 
therefore, is unperceived in sofar as employment is con- 
cerned. All the machine-tool makers are exceptionally 
busy, both on home and foreign account ; the leadin 
establishments in this branch of work have not hac 
such a weight of orders on their books for many years 
oe ; if, indeed, it has ever been equalled, which is 
doubtful. The heavy engineering and marine local 
establishments have important orders on hand, and 
the Manchester works of Sir William G. Armstrong, 
Whitworth, and Co. are exceedingly busy in all de- 
partments, the orders including a number of massive 
special gun mountings, heavy steel forgings, and guns 
for the equipment of British battleships now in course 
of construction ; they have also a good deal of work in 
hand for Japan, special tools for Russia, and are 
supplying all the steel hollow forged shafting for the 
large new Transatlantic passenger liner which is being 
built by Messrs. cael ont Wolff at Belfast. There 
has been no slackening off in respect of locomotive 
work, or stationary engine building, boilermaking, 
ivonfounding, and other branches. The wages move- 
ment seems to have quieted down, or it is not at least 
to the fore to any extent at present. (Generally speak- 
ing, it may be said that there is no serious dispute 
paies except at Oldham, and there only in a special 
ranch. But it affects other branches which are not 
involved. In the iron market there is some dulness. 
The business done is restricted to the smallest quan- 


well sold as a rule, and therefore hold to recent rates. 
On the other hand, any orders in the market are 
snapped up at lower rates. The finished iron trade is 
weak, and makers had had to give way upon list 
rates in order to secure any orders which have been 
afloat. The steel trade is quiet, almost stationary, 
with very little change. On the whole there is nothing 
discouraging in the aspect of affairs or in the outlook, 
except that the troubles in the East, and the uncertain 
state of affairs in South Africa, have a depressing 
effect, because no one can rightly see the end of them 
in either case. 





In the Wolverhampton district things were quiet 
pending the holding of the quarterly meetings, and 
subsequently with the near approach of the Easter 
holidays. The dealings in both crude and manufac- 
tured iron were mostly confined to the supplies re- 
quired for present purposes. But, so far, the list firms 
have decided to retain their minimum figure for 
marked bars, with the usual extras for special brands. 
This does not indicate any decline. As regards common 
unmarked bars, they were weaker. The higher rates 
were only realised by a few leading firms. The indica- 
tions, on the whole, appear to be that there is a de- 
cline in values all round. Owing also to a falling off 
in orders, the men at some of the works have been on 
short time. The holidays will doubtless correct this, 
as there will be a cessation, or at least a diminution, of 
production lasting nearly over a whole week. Orders 
for the Cape and South African markets are being 
held back in consequence of the suspense respecting 
affairs ; but some orders have been given out for the 
Australian markets, mostly for sheets, hoops, and rods. 
The steel trade has been fairly active, but with a ten- 
dency to easier prices. The whole of the engineering 
and constructive trades generally continue busy, with 
no falling off in employment; most of the hardware 
trades also, both the heavier and the lighter branches, 
are well employed. Very few men are out of employ- 
ment, and capable men are rather at a premium. 
There are no serious labour troubles in any part of the 
district, in any great branch of the engineering and 
kindred trades, or in the iron, steel, and coal trades, 
nor are any serious disputes threatened, so far as can 
be seen. 

Inthe Birmingham district business has been quieter, 
with a tendency to lower prices. The weaker tone is 
attributed to the falling off in the sheet-iron trade. 
Marked bars maintained their own generally, other- 
wise there was a weakening tendency in all depart- 
ments as regards crude and finished material. Steel 
was in moderate demand, but here again prices were 
weaker. The export trade is regarded as very un- 
certain at present. In the engineering and kindred 
trades there is no lack of activity; most of the other 
metal trades are tolerably busy, and some of the 
lighter branches are full of activity. Labour questions 
are quiet ; there are no serious disputes either pending 
or looming in the near distance, at least there is no 
indication of such at the present time. Wages ques- 
tions are usually dealt with by negotiation, and the 
question of hours is very seldom broached at present. 





The latest contest in the London County Council is 
over the tramway question and its purchase and work- 
ing. The intensity with which certain members of 
the Council urge stringent regulations as to hours 
of labour and payment of rates of wages to the 
employés has rather led to difficulties which it 
is feared may injure rather than benefit the em- 
ployés. There is areal and great danger in making 
public bodies the arena of labour disputes. This is 
especially the case where the object is not only to 
benefit the actual employés of the body itself, but to 
indirectly affect all other employers by fixed rates of 
wages. The unions had better fight out these ques- 
tions in their own way, and in the end it will be better 
for the public generally, and for the employers affected. 
Public bodies have to deal with a common purse; the 
ratepayers have to find the money. The members of 
public bodies are in the position of trustees, whose 
duty it is to administer fairly and justly for all 
parties. 





The inquiry by what is termed the ‘‘ T'weedmouth 
Committee ” into the grievances of postal employés has 
not given much satisfaction to anybody. The report 
is condemned on all hands. The result is not very 
encouraging to those who demand that all the means 
of production, distribution, and exchange shall be 
nationalised, for here is a State Department, really 
the only one that pays, higgling over the wages of 
the postal service. As a me the men are poorly 
paid. Their hours are tolerably long, and all the more 
harassing when not continuous. Yet the plea is 
that the public make up for low pay by Christmas 
gratuities. Thenit is time that the gratuities were 
abolished, for after all it is not a healthy condition of 
things for the men to beg from door to door. The 
men have responsible duties. They must attain to a 





tities for present requirements. - But local makers are 


moderate position as regards education, and they 
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must keep respectable. The pay, as a rule, is not 
sufficient to keep a wife and family in comfort. As 
the Post Office not ig? pays its way, but hands over 
to the Government a large surplus every year, the 
persons employed are entitled to fair consideration. 
The men are nominally allowed to combine, but then 
the combination as such is not recognised. Lord 
Penrhyn is blamed for his action, but he is only doing 
what the Post Office authorities do as regards the 
men’s representatives—if they come from the union. 





The spianing branches of the cotton trades do not 
appear to be improving, for the proportion out of 
work is nearly 4 per cent., as against 34 per cent. last 
month. The united membership of the association is 
14,121, which is 883 fewer than a year ago. The 
ditticulty seems to be to keep the members in benefit, 
doubtless owing to the slow condition of trade. There 
were 39 accident cases reported in the month, and 35 
cases of dispute, some of which caused a good deal of 
trouble, several being unsettled. The condition of 
trade is described as ‘‘ both critical and uncertain,” 
owing to the Eastern difficulties and the political 
situation. As regards the dispute cases, they are 
mostly settled by the joint committees, but sometimes 
there is a good 5 a of friction, and often delays ; but 
generally the disputes get settled somehow. 





The strike, or rather lock-out, of the Penrhyn 
quarrymen seems to be no nearer to a settlement. 
The opening of the quarries to such as like to engage 
themselves did not attract any number of workers, 
and so the question is at a deadlock. There seems to 
be a dogged determination on both sides to hold out 
until one or the other is utterly beaten. Money comes 
in for the men, but not so readily as it did; the 
public subscriptions in one way and another, as pub- 
lished in one journal, only amounted to 11,838/. 1s. 4d. 
at the close of last week. But, large as that sum is, 
and all the other collections, levies, and donations, 
the total is not large compared with the vast number 
of persons affected by the dispute. And yet the Con- 
ciliation Act seems to be powerless to effect any kind 
of arbitration, even when one side is willing, and 
indeed anxious, for the exercise of its powers. 





The railway employés on the Great Northern are 
altogether dissatisfied with the reply of the manager 
to the petition of the signalmen; the concessions 
announced in that reply have, it is reported, only pro- 
voked surprise and indignation among the men. Ata 
large meeting they pledged themselves to stand loyal 
to the delegates, and to press the whole of their pro- 
gramme until it is conceded by the directors. A 
strong deputation of the goods guards on the same 
company’s lines had an interview with Sir Henry 
Oakley, when he agreed to reduce the working hours 
from 66 to 60 per week, and to pay overtime for all 
work done on Sundays after 4a.m. He also agreed to 
abolish the lowest grade, so that the scale would now 
begin at 24s. per week. This of itself will have the 
effect of raising the rates of all other grades by ls. per 
week at once. 





The directors of the Great Western Railway Com- 
pany received a deputation representing the men’s 
union, to discuss certain grievances of which the goods 
guards and signalmen complain, and to lay before the 
directors certain requests for better wages and better 
conditions of labour. After a friendly discussion, the 
deputation were informed by Lord Emlyn that the 
directors would make known their decision in due 
course through the ordinary channels. 


The workers in the Royal Dockyards, arsenals, and 
factories are protesting against the enforced holiday, 
without pay, on Tuesday, June 22, while all the higher 
officials are paid for the day in the usual course. The 
matter is to he brought before Parliament by way of 
protest. 





Preparations are being made for the May-Day cele- 
brations in Hyde Park on May 1. The London Trades 
Council have taken a ballot of the affiliated societies 
as to whether they will join, and the reply has been 
in the affirmative by a majority of the unions. Efforts 
are to be made to effect such amalgamation as will 
render unnecessary two demonstrations, such as have 
taken place in some former years. 





There has been a mutual recognition of services 
during the late cab strike. The directors of the 
Great Eastern Railway Company presented each of 
the loyal cabmen of the Liverpool-street and Fen- 
church-street stations with 2/., and the cabdrivers 
presented the general manager of the company with an 
address. All’s well that ends well; the strike was a 
severe strain on all parties. 





The strike of boot and shoe makers at Norwich 
seems likely to lead to sympathetic strikes elsewhere, 
for the union hands at Leicester have been called out 


whose men are on strike. At Norwich there are 1700 
persons in the union ; at Leicester there are 10,000. 





The carpenters and joiners of the Dudley district 
have come out on strike for ld. per hour. The 
masters offered an advance of 4d.; then the men 
offered to compromise at fd., but as the masters would 
not further advance, the men ceased work. The real 
difference was only }d. per hour, but now that the 
men have struck they seek also a new code of work- 
ing rules. It appears that the dispute will affect five 
other districts besides Dudley. 








The preparations for the celebration of the ‘‘ Dia- 
mond Jubilee” have made trade very brisk in London, 
especially in some branches of the building and decora- 
tive trades. Painters and decorators are in full swing, 
pine 4 Ha are busy, the furnishing trades are active, 
and the clothing trades are looking up. All branches 
of the dressmaking and millinery trades are exceed- 
ingly busy, and will be up to near the date of the cele- 
bration. A number of the fancy trades are also well 
employed, as is usually the case with any national cele- 
bration. Besides all this temporary activity, many 
large undertakings will arise out of it in the shape of 
public buildings to perpetuate the memory of the event, 
all of which will give employment, and many will 
permanently benefit the localities in which the struc- 
tures will be erected by generous donations. 


RE-ARMING THE OLDER ITRONCLADS. 


On the Fighting Value of Certain of the Older Ironclads 
if Re-Armed.* 
By Captain the Right Honourable Lord CHARLES 
BERESFORD, C.B., A.D.C., R.N. 

In a most valuable return asked for by Sir Charles 
Dilke, and lately presented to the House of Commons, 
dated August 12, 1896, it will be found that there are 45 
vessels in the British Navy, in commission or reserve, 
armed with muzzle-loading guns of an obsolete type. 
These 45 vessels are made up of 16 battleships, 9 armoured 
cruisers, 7 unprotected cruisers, and 13 coast defence and 
special craft. 

It is not intended in this paper to dwell sg the 
armament of the cruisers or coast-defence vessels, with 
the exception of four of the armoured cruisers, which could 
be made serviceable and efficient fighting vessels if re- 
armed. The four cruisers referred to are the Northumber- 
land, Agincourt, Achilles, and Minotaur. The remain- 
ing 25 vessels could never be made effective as fighting 
ships, and it would be waste of money to re-arm them. 
The same argument applies to the Ajax, Agamemnon, and 
Inflexible, amongst the 16 battleships already referred to 
as included in the return. 

It is a matter of opinion whether any of these ships, as 
at present armed, should be in the list of the Fleet Re- 
serve, a description which infers that they are ready in 
moments of emergency to take their place in the fighting 
line. Naval architects will be able to give an excellent 
opinion on the present value of these vessels. It would 
appear that their proper position, as at present armed, 
shock be amongst the store ships, dépdt ships, or sea- 
going recruiting ships, as, mrs | to their slow speed and 
obsolete armament, they would have no chance whatever 
in an action. Although thereis an idea that they would 
be useful in war time after the first fighting line is de- 
stroyed or damaged, we find many of them included in 
the A division of the Fleet Reserve; and, as all possible 
opponents are armed with breechloading guns, they would, 
even in the eventuality contemplated, be useless, owing to 
superior range and projectile power of the enemy. 

Seventies out of these 45 vessels, however, are well 
worth re-arming. They are all good sea boats, and, if re- 
re-armed, would make strong and undesirable opponents. 
In their present condition they would be useless as fight- 
ing machines to contend against a similar class of vessels 
in European navies, which are all armed with breech- 
loading guns, most of the latter being quick-firing. The 
17 cae vonels are: 


Battleships (13). 





Témeraire, Superb, Invincible, 
Alexandra, Dreadnought, Audacious, 
Neptune, Triumph, Monarch, 
Swiftsure, Sultan, Hercules. 
Tron Duke, 
Armoured Cruisers (4). 

Northumberland, 

Agincourt, 

Achilles, 

Minatour. 


Of these, the’Monarch is now at the Cape of Good 
ope, some are in commission at home ports, but the 
majority are in the Reserve. x 

If re-armed, it is not proposed to make any alterations 
in the structure of these vessels. The same ports, turrets, 
and implacements could be used for the suggested types 
of breechloading guns, in lieu of the muzzle-loaders now 
mounted, but extensive alterations would have to be made 
in the magazine accommodation, and some other altera- 
tions would be necessary in order to insure the certain 
and rapid supply of quick-firing ammunition. In most of 
the 17 vessels the proposals contained in this paper would 
reduce the actual weight of guns and ammunition, includ- 
ing projectiles, but the following are exceptions : 











from a firm connected with the Norwich employers 
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Weight 

Increased by 

Agincourt ... 14}$ tons. 
Tron Duke ... ie 
Triumph... 3... 
Invincible ... o.* sy 
Swiftsure ... oe 
Audacious ... — 

These ships, however, are well able to withstand this 


comparatively slight increase of weight on account of 
their great stability and seaworthiness. All the 17 vessels 
are now counted as part of the effective fighting force of 
the British fleet, but it would appear from the experience 

ained a short time ago in the war between China and 

apan that their present value as fighting vessels is not 
appreciative. Foreign navies have for a very long time 
discarded muzzle-loading guns, and have for some time 
been converting their breech-loading guns into quick- 
firers. The main armament of these 17 ships is not even 
breechloading, but an obsolete type of muzzle-loading 
gun. The value of this fleet of 17 vessels, if re-armed, is 
apparent. The majority have from 4in. to 64in. of 
armour all round, which is sufficient to burst most heavy 
shell (particularly that of a high explosive character) on 
the outside of the vessel, and the armour is good enough 
to keep out small shot. It has been calculated that the 
cost of the alterations necessary, ed to the cost of the 
new guns, would require a sum of about 1,100,0002. 
This amount is ef oer pe but believed to be an out- 
side estimate, and is based on the alterations in H.M.S. 
Blenheim, which included the cutting of the armoured 
deck, and which cost for dockyard work alone 60007. The 
Blenheim is referred to because the alterations were con- 
nected with the facilities for rapid supply of quick-firing 
ammunition. 

Allowing 10,0007. for each of the 17 ships proposed to 
be re-armed for dockyard work, making in all 170,000/., 
and adding to this a further sum of 30,000/. to cover pos- 
sible contingencies (as the alterations for some ships 
would naturally cost more than others), it gives 200,000/. 
for necessary dockyard work. The remaining 900,000/. 
would be required for guns and for mounting them. 

Toshow the vast gain in range and power of projectiles 
these alterations would effect, take for examples the 
battleships Alexandra and Dreadnought, and the cruiser 
Agincourt. 

The Alexandra, at 
Superintendent of 


armament : 
Four 9.2-in. B.-L. 
Eight 10-in. R.M.L. 
Six 4-in. B.-L. 
Four 6-pounder Q.-F. 
Six 3-pounder Q.-F. 
It is not proposed to interfere with the 9.2-in. breech 
loading guns, and the new armament would therefore be: 
Four 9.2-in. B.-L. 
Kight 6-in. » ei converted. 
Six 4-in. Q.-F. 
Two 4-in. Q.-F. on poop. 
Eight 6-pounder bah 
Six 3-pounder Q.-F. 
The old and new weights are as follow: 


Weight at Present. 
Four 9,2-in. B.L. guns, and tons cwt. qr. 
9 


resent the flagship of the Admiral 
aval Reserves, has the following 





ammunition (rounds=85) ... 222 5 24 
Eight 10-in. R.M.L. guns, and 
ammunition ... yea si,  OOere 6 16 
Six 4-in. B.L. guns, and am- 
munition on “ nee 2 12 2 2 
Four 6-pounder Q.-F. guns, 
and ammunition... x 15 14 1 2 
Six 3-pounder Q.-F. guns, and 
ammunition ... “ee xe we 3" ¢ 
Total weight of pre- 
sent armament... 658 19 3 20 
Weight of Proposed Armament. 
Four 9.2-in. B.L. guns, and tons ewt. qr. Ib. 
ammunition, as above baa § 2 24 
Eight 6-in. Q.-F. (converted) 
guns,andammunition ... 211 11 1 20 
Eight 4-in. Q.-F. guns and 
ammunition ... ace xia.1 | ae, 
Eight 6-pounder Q.-F. guns, 
and ammunition... ss a Jb. O OS 
Six 3-pounder Q.-F. guns, and 
ammunition ... rye a i t..6 ae 
Total weight of pro- 
armament 588 1 3 20 
Gain in weight by 
alteration ao 4, Be eS 


In addition to this, the gain in range is very great. 
The eight 6-in. quick-firers, substituted for eight 10-in. 
rifle muzzle-loaders, have an incre; range of 4000 
yards (10-in. rifle muzzle-loaders = 6000 yards; 6-in. 
(evocliinndens, quick-firing = 10,000 yards). The one is 
accurate, and the other is inaccurate; and, at the range 
of between 2000 and 3000 yards, at which effective gun 
actions would probably commence, there can be no pos- 
sible comparison between the —— modern breech- 
loader and the slow-firing obsolete muzzle-loader. Again 
for the six 4-in. breechloader, a gun which was always a 
bad gun, and whose charges had to be reduced for safety, 
it is pro to substitute eight 4-in. quick-firers, and 
the number of 6-pounder quick-firers is proposed to be 





doubled, eight being used instead of four. 
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The Dreadnought is the next example : 


H.M.S. ‘‘DREADNOUGHT.” 
Present Armament and Weight. 


Four 12.5-in. R.M.L. gunsand_ tons. ewt. qr. Ib. 
ammunition ... am . 44 15 2 4 
Six 6-pounder Q.-F. guns and 
ammunition ... ae aa 233 10 1 2 
Twelve 3-pounder Q.-F. guns 
and ammunition ae 29 19 1 2 
Total weight of pre- 
sentarmament... 538 5 2 11 


Proposed Armament and Weight. 
Four 10-in. B.L. guns and tons. ewt. qr. Ib. 





ammunition ... Ke 323 18 1 12 
Six 12-pounder Q.-F. guns and 
ammunition ... ‘a te 26 3 2 0 
Twelve 3-pounder Q.-F. guns 
and ammunition bie 29 19 1 2 
Total weight of pro- 
posed armament 380 1 1 7 
Gain in weight b 
proposals a SB: &2o ing 


Here, again, though the weight of armament is less, the 
yun power is greater. The present extreme range of the 
Beostesnetats four 12.5-in. guns, is 6500 yards, and for 
these are substituted four 10-in. breechloaders with an 
extreme range of 10,000 yards. It would be very good 
if it was possible to keep up a round in five minutes 
with the 12.5-in. gun, whick has a projectile of 818 lb. 
With the 10-in. breechloader it was possible to get a 
round in a minute or a minute and a half, which would 
mean a weight of about 2500 lb. in projectiles. Think of 
the extra effect of this, especially in firing shell. It is 
also proposed to substitute six 12-pounders for six 6- 
pounders. 

To take one of the cruisers for another example, there 
is the case of the Agincourt : 


‘* AGINCOURT.” 
Present Armament and Weight. 

7 9-in. R.M.L. (14 main deck, tons ewt. 
2 forecastle, 1 poop) guns and 
ammunition ... oak ine 
20-pr. B.L. (1 poop, 1 fore- 

castle) guns and ammunition 
3-pr. Q.-F. (upper deck) guns 
and ammunition wis 


qr. 


518 6 


10 


2 
o 


1 


25 


Total weight of present 


armament 546 18 


Proposed Armament and Weight. 
16 6-in. Q.-F. converted (14 tons ewt. 
main deck, 2 forecastle) guns 
and ammunition ae 
10 4-in. Q.-F. (2 poop, 2 fore- 
castle, 6 main deck) guns 
and ammunition _... Sa 
10 3-pr. Q.-F. (upper deck) 
guns and ammunition 


9 
« 


12 


10 
=m i 
Total weight of proposed 
armament 
The increase o 
this case is 





= .. 861 14 
f weight in 
, cs 16 


The 9-in. rifle muzzle-loading has an extreme range of | 


6000 yards, and for 17 of these, sixteen 6-in. quick- 
tiring converted, with a range of 10,000 yards, are pro- 
posed to be substituted, and for two 20-pounder breech- 
loading ten 4-in. quick-firing are to be substituted. 

It may be bee that all available moneys should be de- 
voted to new construction, and that with this sum of 
1,100,000/. it would be better to build a modern battleship 
and a cruiser. 
commend it up till the present time ; the extensive addi- 
tions to the fleet in late years clearly proving how weak 
we were in ships. Surely, however, the time has now 
arrived when one of two steps should be taken, and as to 
the choice of these two steps the naval architects are very 
competent to express an opinion. Either the ships men- 
tioned should be re-armed and made effective, or they 
should be wiped off the list of the fighting strength of the 
fleet, and new vessels built to replace them. In the first 
case they would become invaluable as a 12-knot squadron 
in any action, as with modern armament they would 
have the same range and power of hitting as the enemy. 
In the second case, to wipe them off the list and replace 
them by the same number of new vessels would involve 
a large expenditure, but it does not appear reasonable to 
keep them in their present condition, as each year it be- 
comes less possible to imagine that they could be placed 
n the fighting line. For 1,100,0002. two ships of modern 
construction and armament could be added to the British 
tieet, but by the proposals here made a fleet of no less 
than 17 vessels would be added to the effective fighting 
force of the Empire. The hulls we have, and they are 
known to be 1 and serviceable sea boats ; and the only 
question is whether they could stand the strain involved 
by the alterations, a point upon which the naval architects 
are asked to give an opinion. At present if used in war 
time they are only fit for ts for the enemy, and would 
hamper any composite squadron. 

They are far inferior, owing to their obsolete arma- 


ment, even to the vessels of similar age and type in| 


foreign navies which it might be their duty to en ‘ 
By re-arming them as herein suggested, they soul te 


come really effective vessels of war, and many naval 


That argument certainly has had much to | 





{ 


| officers of experience, if in command of a fleet, would 
| prefer three of these vessels re-armed to one modern 
| battleship; but for the price of one modern battleship 
frvee one cruiser 17 efficient vessels would be at the dis- 
posal of the country in time of war. With reference to 
the House of Commons return quoted, it will be observed 
| that no mention with regard to re-armament is made of 
| the 28 other vessels in commission or reserve whose main 
| armament consists of muzzle-loading guns, as I consider 
| (and I hope all naval architects will agree with me) that 
they should be sold, broken up, or blown up, but in no 
case repaired for commission, unless as tenders, store 
ships, &c., as already proposed. Such proposals as these 
while effecting vast economies would allow the expendi- 
| ture of money now wasted—in care and maintenance, and 
| necessary repairs—on useless and obsolete craft to be de- 
voted to strengthening the fighting efficiency of the fleet. 
| Many officers of experience and maggie. old that the 
|mixed armament of breechloading small guns and the 
main armament of muzzle-loading guns as in the whole 
o: the 45 ships referred to is a mistake, and forms a very 
weak compromise, and are of opinion that an expenditure 
| of 1,100,000. in the way suggested would be of more ser- 
| vice to the nation than by spending it on two or three 
|new ships. Whether that be so or not it is undoubtedly 
misleading to keep the names of vessels armed with 
muzzle-loading guns upon the list ; which infers that they 
are qualified to take their place as fighting ships in the 
fleet. In action they pon only be lost without adequate 
recompense. 

That the question of re-armament is considered of im- 
portance is proved by the fact that, as opportunity occurs, 
the iastilendten guns_ of vessels of a comparatively 
modern type, such as the Immortalité class, are converted 
into quick-firers. ae 
| It might be conceived that a paper of this description 
| is hardly of a character for the consideration of the Insti- 
|tution of Naval Architects. If so, I respectfully beg 
| leave to differ from those who hold such an opinion. To 
the skill, knowledge, and energy of our naval architects 
the naval science and the country owes its present magnifi- 
cent fleet. Whoare better able to judge whether the con- 
struction of the ships mentioned in this paper is capable of 
the extra strain thrown upon it by mounting guns as sug- 
gested ; and who could give a more valuable opinion than 
the naval architect on the wisdom of expending large 
sums of money yearly for care, maintenance, and repairs 
on these vessels, which, on the face of it, are unable to 
perform fighting duties in time of war? 

Appended are Tables* showing the present and pro- 
posed armament of the 17 vessels dealt with, the increase 
or decrease of weight, and cost of guns. The gain of 
range and power, taking individual ts as an example, 
has been shown in the body of the paper. 








SuMMARY. 


| 1. That to retain obsolete and slow vessels armed with 
| muzzle-loading guns in the A or B division of the Fleet 
Reserve, is misleading to the public. 

2. That these vessels could never be of use in war time, 

| even after the first line had been destroyed, as all possible 
opponents are armed with breechloading, and often quick- 
firing, guns. 

3. That all possible opponents would, therefore, have 
them at their mercy by superior range and projectile 

| power. 

4. That the money spent yearly on care and mainten- 
;}ance and repairs is absolutely wasted, as they would be 
| of no use in time of war. 

5. That at a cost equal to that of one modern battleship 
and one cruiser, 17 of these vessels could be re-armed and 
made effective fighting units. 

6. That their construction is rigid enough to bear the 
| extra strain thrown upon them, and that the alterations 
| proposed are practicable. They are seaworthy and stable, 
| and their belt of armour would, if combined with equal 
| hitting” power, which at present they do not possess, 

— them formidable antagonists even to more modern 
vessels, 





THE STEAM TURBINE AND MARINE 
PROPULSION. 


The Application of the Compound Steam Turbine to the 
Purpose of Marine Propulsion.t 
By the Hon. CHArLEs Parsons. 

_Ir has been suggested by Sir W. H. White that a paper 
giving some account of the application of the compound 
steam turbine to the purposes of marine propulsion might 
be of interest to the members of this Institution. 

The date of this paper is, perhaps, somewhat premature, 
as the Turbinia, the first boat fitted with turbine engines, 
has not as yet completed her experimental trials, but as 
the results so far ascertained are in some respects remark- 
able, this, perhaps, may afford some excuse for their 
publication. 

The manufacture of the compound steam turbine was 
first commenced in the year 1885, with the construction 
of small engines for the driving of dynamos; successive 





improvements were made, and larger engines constructed, 
but up to the year 1892 the consumption of steam was not 





pound turbine, adapted for condensing, was constructed 
for the Cambridge Electric Supply Company, and when 
tested by Professor Ewing, F.R.S., showed a consump- 
tion of steam equivalent to 15.1 1b. per indicated horse- 
power per hour, the boiler pressure being 100 Ib., and the 
steam superheated to 127 deg. Fahr. above the point of 
saturation. 

More recently compound turbine engines have been 
constructed up to 900 horse-power, both condensing and 
non-condensing, and consumptions of steam as low as 
14 1b. per indicated horse-power with saturated steam, 
and 1001b. boiler pressure, have been ascertained in 
engines of 200 horse-power, and still lower consumptions 
in engines of larger size. Many of the original engines 
are still doing good work; some, especially the larger 
sizes of 500 horse-power and upwards, are frequently kept 
at work for several weeks without stopping. The returns 
of the Newcastle and District Electric Lighting Company 
show a yearly cost of up-keep of 24 per cent. per annum, 
and the total horse-power of turbines now at work in 
England exceeds 30,000 horse-power. 

In January, 1894, a syndicate was formed to test 
thoroughly the application of the compound steam _tur- 
bine to marine propulsion, and a boat was designed for 
this purpose. In view of the large amount of alteration 
that would probably be required before a satisfactory 
issue was reached, and the large amount of time and 
expense necessarily involved, it was decided to keep the 
dimensions as small as possible, but not so small as to 
preclude the possibility of reaching an unprecedented 
rate of speed, should all the parts work as satisfactorily 
as was anticipated. 

The fulfilment of these anticipations was, however, 
much delayed, and almost frustrated, by a difficulty 
which, though foreseen, proved to be of a much more 
serious character than was anticipated. This difficulty 
was that termed by Mr. R. E. Froude ‘‘the cavitation of 
the water,” or, in other words, the hollowing out of 
vacuous spaces by the blade of the screw, and this pitfall 
for the designers of screws for very fast vessels, though 
indicated by theory to exist, came upon us in the case of 
our very fast-running screw, taxed beyond the usual 
extent, In its most aggravated form. When the boat and 
machinery were designed, the trials of the Daring, which 
first drew attention to this difficulty, had not taken place. 

The Turbinia—as the boat is named—is 100 ft. in length, 
9 ft. beam, and 443 tons displacement. The original 
turbine engine fitted in her was designed to develop 
upwards of 1500 actual horse-power at a speed of 2500 
revolutions per minute. The boiler is of the water-tube 
type for 2251b. per square inch working pressure, with 
large steam space, and large return water legs, and with 
a total heating surface of 1100 square feet, and a grate 
surface of 42 square feet ; two firing doors are provided, 
one at each end. The stokeholds are closed, and the 
draught furnished by a fan coupled directly to the engine 
shaft. The condenser is of large size, having 4200 square 
feet of cooling surface; the circulating water is fed by 
scoops, which are hinged and reversible, so that a com- 
plete reversal of the flow of water can be obtained should 
the tubes become choked. The auxiliary machinery con- 
sists of main air pump and spare air pump, auxiliary cir- 
culating pump, main and spare feed pumps, main and 
spare oil pumps, also the usual bilge-ejectors ; the fresh- 
water tank and hotwell contain about 250 gallons. 

The hull is built of steel plate, of thickness varying 
from ;'; in. in the bottom to ;4 in. in the sides near the 
ee and is divided into five spaces by water-tight bulk- 
heads. 

The approximate weights are : 


Mainengines... ... _... 3 tons 13 cwt. 
Total weight of machinery and boiler, Tons. 
screws and shafting, tanks, &c. ... ee 22 





Weight of hull complete 15 
Coal and water... —... cs 74 
Total displacement 443 


Trials were made with screws of various patterns, but 
the results were unsatisfactory, and it was apparent that 
a great loss of power was taking place in the screw. 

To investigate the question thoroughly, a spring 
torsional dynamometer was coneareaial, and fitted be- 
tween the engine and screw shaft, measuring the actual 
torque transmitted. The measurements conclusively 
proved that the cause of failure lay entirely in the 
screws, and, with the object of further investigating the 
character of this waste of power, a series of experiments 
were made with model two-bladed screws of 2 in. 
diameter, revolved in a bath of water heated to within a 
few degrees of the boiling point, and, in order that the 
model screw should produce analogous results to the real 
screw, it was arranged that the temperature of the water 
and the head of water above the propeller, as well as the 
8 of revolution, should be ak as to closely resemble 
the actual conditions and forces at work in the real 
screw, the object in heating the water being to obtain an 
increased vapour pressure from the water, so as to permit 
a representation of the conditions with a more moderate 
and convenient speed of revolution than would otherwise 
have been necessary. 

The screw was illuminated by light from an arc lamp 


such as to justify the application of this class of engine | Teflected from a revolving mirror attached to the screw 
to the purpose of marine propulsion, though, on account | shaft, which fell on it at one point only of the revolution, 


of its hght weight, small size, and high speed of revolu- 
tion, it presented great advantages over ordinary engines 
for certain classes of work. 

In the year 1892, however, a highly developed com- 


*l 


Our space <9 Ey permit us to publish these exten- 


sive Tables.—Ep. E. 
+ Paper read before the Institution of Naval Architects. 


| 





and by this means’ the shape, form, and growth of the 
apron could be clearly seen and traced as if stationar 


appeared that a cavity or blister first formed a litte 


behind the leading edge, and near the tip of the blade; 
then, as the speed of revolution was increased, it enlarged 
in all directions until, at a speed 
in the Turbinia’s propeller, it had grown so as to cover a 
sector of the screw disc of 90 deg. When the speed was 
still further increased, the screw, as a whole, revolved in 


corresponding to that 











Aprit 16, 1897.] 


ENGINEERING. 





527 











a cylindrical cavity, from one end of which the blades 
scraped off layers of solid water, delivering them on to 
the other. In this extreme case nearly the whole energy 
of the screw was expended in maintaining this vacuous 
space. It also appeared that when the cavity had grown 
to be a little larger than the width of the blade, the 
leading edge acted like a wedge, the forward side of the 
edge giving negative thrust. — 

From these experiments it would appear that in all 
screws, of whatever slip ratio, there will be a limiting 
speed of blade, depending upon the slip ratio and the 
curvature of the back—in other words, on the slip ratio 
and thickness of blade; beyond this speed a great loss of 
power will occur ; and that should the speed of ships be 
still further increased, the adoption of somewhat larger 
pitch ratios than those at present usual will be found 
desirable. It is not proposed here to trace further the 
losses of power by cavitation, but, generally speaking, 
the effect 1s felt in the case of the real ship, not in the 
racing of the screw, but in loss of propulsion effect. 

In the model experiments, however, in hot water, the 
effect was both loss of propulsion effect and also racing, 
as would naturally be expected from the fact of greater 
vapour density of the water in the latter case rendering 
the cavities more stable. 

A series of model experiments on cavitation in cold 
water on the lines ceisected would be extremely interest- 
ing, and probably instructive, but would require more 
elaborate, powerful, and extremely high speed apparatus 
than was at our disposal. It would also seem that the 
limitation imposed on slip ratio tends in favour of larger 
pitch ratio for very fast vessels. 

The single compound turbine engine was now removed 
from the boat and replaced by three separate compound 
turbines, directly coupled to three screw shafts, working 
in series on the steam, the turbines being the high-pres- 
sure, intermediate, and low-pressure, and ——— for 
a complete expansion of the steam of 100-fold, each 
turbine exerting approximately one-third of the whole 
power ae the three new screw shafts being of 
reduced scantling. By this change the power delivered 
to each screw shaft was reduced to one-third, while the 
division of the engine into three was favourable to the 
compactness and efficient working of the turbines. The 
total weight of engines and the speed of revolution 
remained the same as before. The effect on the screws 
was to reduce their scantling, and to bring their condi- 
tions of working closer to those of ordinary practice. 
The thrust of the propellers is balanced by steam pres- 
sure in the motors. The rest of the machinery remains 
the same, though some changes in arrangement were 
necessary. The usual lignum-vite bearings are used for 
the screw shafts. The engine cylinders lie closely to the 
bottom of the boat, and are bolted directly to small 
seatings on the frames of sufficient strength to take the 
thrust of the propellers. The centre of gravity of the 
machinery is consequently much lower than with ordi- 
nary engines. 

At all speeds the boat travels with an almost complete 
absence of vibration, and the steady flow of steam to the 
motors may have some influence on priming ; at any rate, 
no sign of this has yet occurred with ordinary Newcastle 
town water. No distilling apparatus has n fitted. 
The boat has been run at nearly full speed in rough 
water, and no evidence of gyroscopic action has been 
observable. 

The oiling of the main engines is carried on automati- 
cally under a pressure of 10 lb. per square inch by a 
small pump worked off the air-pump engine; a small 
independent duplex oil pump is also fitted as stand-by. 
The main engines require practically no attendance 
beyond the regulation of a small amount of live steam to 
pack the glands and keep the vacuum good. 

The advantages claimed for the compound steam 
turbine over ordinary engines may be summarised as 
follows: 


1. Increased speed. 
2. Increased economy of steam. 
3. Increased carrying power of vessel. 
4. Increased facilities for navigating shallow waters. 
5. Increased stability of vessel. 
6. Increased safety to machinery for war purposes. 
7. Reduced weight of machinery. 
8. Reduced space occupied by machinery. 
9. Reduced initial cost. 
10. Reduced cost of attendance on machinery. 
11. Diminished cost of upkeep of machinery. 
12. Largely reduced vibration. 
13. Reduced size and weight of screw propellers and 
shafting. 


APPENDIX. 
TRIALS OF THE ‘‘ TURBINIA.”* 


In December of last year several runs were made on 
the measured mile, and the maximum mean speed 
obtained after due allowance for tide was 29.6 knots, the 
mean revolutions of the engines being 2550 per minute. 
Since then new propellers of increased pitch ratio have 
been fitted. 

Further trials were made on April 1. The mean of the 
two consecutive runs gave a speed of 31.01 knots, the 
mean revolutions of the engines being 2100 per minute, 
the fastest run being at the rate of 32.61 knots. 

The utmost horse-power required to drive the boat at 
the s of 31.01 knots is 946, as calculated from 
experiments on her model, made at Heaton Works, on 
the method of the late Mr. William Froude. Assuming 
the ratio of thrust horse-power to indicated horse-power 
to be 60 per cent. (which appears to be the ascertained 





* On page 523 we give an illustration of the Turbinia 
running at full speed. 








ratio for torpedo-boats and ships of fine lines), the 
uivalent indicated horse-power for 31.01 knots is 1576. 

he feed-water supplied to the boiler was measured by 
a Siemens water meter previously calibrated under the 
working conditions, and found to be substantially correct. 
These measurements were made when running at a — 
of 28 knots, and the consumption at 31.01 knots has n 
calculated from these measurements according to the 
known law between steam pressure and consumption, 
and by the observed steam pressures on the engines at 
the respective speeds. The consumption at 31.01 knots 
is approximately 25,000 lb. per hour, or 15.86 lb. per 
indicated horse-power. It should be observed that the 
assumption of the thrust horse-power being 60 per cent. 
of the indicated horse-power presupposes that the pro- 
pellers are of the best form attainable, and should those 
now fitted be superseded by others of higher efficiency, 
as is possible, and, indeed, ig wee then the figures 
of — per indicated horse-power will be cor- 
respondingly improved, and the speed of the boat 
increased. 

The consumption of steam at 11.4 knots speed has been 
measured by meter, and found to be 2700 lb. per hour, or 
— to a coal consumption of about 24.6 lb. per 
<not. 


Conditions of Running of “ Turbinia” at 31.01 Knots 
Speed. 


Mean revolutions of engines 2100 
Steam pressure in boiler 200 Ib. 
Steam pressure at engines... 130 ,, 
Vacuum at exhaust of engines 134 ,, 
Speed of boat... ae vid 31.01 knots 
Calculated thrust horse-power ... 946 
Calculated indicated horse-power 1576 
Consumption of steam, reduced to 

basis of 31.01 knots - Wee 25,000 Ib. 
Consumption of steam per indi- 

cated horse-power per hour __... 15.86 ,, 
Total weight of machinery, includ- 

ing boiler, condensers, engines, 

auxiliaries, shafting, propellers, 

tanks, water in boiler, and hot- 

well, in working order ... a 22 tons 
Indicated horse-power per ton of 

total machinery ... . owe 72.1 


Owing to adverse weather, these trials have been much 
delayed, and had finally to be made under unfavourable 
circumstances. They are, however, believed to be sub- 
stantially accurate. 





DESIGNING SHIPS’ LINES. 
The Use of the Mean Water Line in Designing the Lines 
of Ships.* 
By Mr. A. G. Ramace, Member. 


Tue design of the under-water body of a vessel to a 
given displacement can be accomplished by an experienced 
man, who has learned to associate in his mind a certain 
form with a certain coefficient of fineness, in a compara- 
tively short time when dealing with a familiar type. 

But even with the most experienced designer it is some- 
whatof a fluke if, on a large displacement, he strikes within, 
say, 10 tons atthe first trial, and, generally speaking, con- 
siderable time is expended in combining the exact cubical 
contents with the desired form. 

The following method gives something of certainty to 
the ‘‘ Trial and Error” process which must obtain so lon 
as the forms of ships are not geometrical figures, and 
have found a considerable saving of time to result from 
its use. 

If we divide the volume of displacement in cubic feet 
by the draught moulded, we get the area of the mean water 
line ; and if we know where the mean water line should 
be for a particular type of vessel, we can run in this line, 
and rapidly reduce it to the required area. 

It is obvious that the height of the mean water line in 
vessels of the same coefficient of displacement may vary 
considerably, accordingly as their load lines are finer or 
fuller, or their midship sections are finer, and their ends 
consequently fuller. 





Coefficients of Displacement, Water Line Area, 
Midship Section, dc. 





| 





4 -70 655 453 -59 | .750 -913 -410 
41 -705 -690 -450 -60 | .755 -918 -408 
42 -705 722 +448 -61 | .760 921 404 
43 of -750 446 -62 | .765 +925 -400 
44 -107 -770 445 -63 | .772 -928 -396 
45 7 -790 444 -64 | .780 -931 -392 
-46 -710 -808 +442 -65 | .785 +935 -388 
47 711 -823 -440 -66 | .790 -938 385 
48 -713 -835 439 .67  -.800 | .940 -380 
49 -715 -848 | .438 -68 | .807 +943 +375 
50 -718 -858 434 -69 | .815 +945 -370 
51 -720 -865 432 -70 | .822 -948 365 
52 722 -873 -430 || .71 | .830 -950 -360 
53 725 -880 428 || .72 | .840 952 +355 
54 -729 -886 425 -73 | .847 +955 -350 
55 733 -892 422 +74 | 855 +957 +345 
-56 -738 -900 -420 || .75 | .863 -959 340 
57 742 904 -416 76.870 -960 333 
-58 746 -908 413 


If we are to make use of the mean water line, therefore, 
we must associate with its position a definite area of 
load line, and also of midship section. 

This I have endeavoured to do by making curves from 
a number of vessels, the ordinates of which represent re- 
— the coefficients of fineness of load line, of mid- 
ship section area, and coefficients of height above top of 





* Paper read before the Institution of Naval Architects. 








keel of the mean water line, these being set off on coeffi- 
cients of fineness of displacement. 

The height of the mean water line is found by measure- 
ment from a curve of areas of water lines. These curves 
revealed a higher degree of uniformity than I at first 
anticipated, and the results will be found in the Table 
in the preceding column. 

In column 1 are the coefficients of fineness of displace- 
ment. In column 2 are coefficients of load water line 
area corresponding to the coefficient of fineness of dis- 
placement. In column 3 are coefficients for the area 
of midship section corresponding to the coefficient of 
fineness of displacement; and in column 4 are the coeffi- 
cients for the height above top of keel of the mean water 
line corresponding to a certain coefficient of fineness. If 
we multiply the draught moulded of the vessel under con- 
sideration by the coefficient, we have the vertical position 
of the mean water line. Having thus two water lines, 
which are nearly correct so far as displacement is con- 
cerned, and having modified their shape to what we con- 
sider they ought to be, wecan then sketch in our sections 
with the comforting reflection that we shall not have to 
rub them out again. A small. alteration to the bilge 
below the mean water line either in the way of addition or 
subtraction will suffice. 

Besides the saving of time effected, we have in this 
method a guarantee of the accuracy of the displacement 
calculation ; indeed, the method may also be used as a 
rapid means of checking a displacement calculation. It 
also shows us at an early stage whether or not the rise of 
floor assumed at the midship section is too great to give 
nice ends. 

The Table is made from vessels having straight and 
round lines, and club-foot section forward, and_ though it 
may not be deemed advisable to adhere rigidly to it, it 
affords a convenient starting point. 

The height of the mean water line in sailing ships is in 
eneral lower than is given by the coefficients in the 
‘able, because for weatherliness they are given considerable 

rise of floor, which means for a certain coefficient of fine- 
ness of displacement relatively full ends, 

I am speaking of the long, full, straight-waisted modern 
sailing vessel in particular. She is, roughly speaking, 
all midship section, and considering her as such, we can 
readily see why her mean water line should be lower. 








THE ACCELERITY DIAGRAM OF THE 
STEAM ENGINE.* 


By Mr. J. MAcraRLANE GRAY, Member of Council. 


For a vertical multi-cylinder engine, with cranks 
A, B, C, &e., and eccentrics U, V, W, &c., tabulate under 
each letter the sum of the weights in pounds, respectively. 
Place the reciprocating weights in one line, and the centri- 
fugal weights in another line. Reduce the weight of the 
eccentric sheaves and straps in the proportion that the 
vertical travel of their common centre of gravity is of the 
vertical travel of the slide valves. Similarly, enter only 
one-half of the crank web between the two eyes. 

We have then two sets of weights, one having the same 
vertical travel as the steam pistons, the other the same as 
the slide valves. These will be called the crank weights 
and the eccentric weights, and they may be entered on 
the same line in the Table, which may be arranged thus : 





Letters .. U A Vv | B,&e. 











1 Reciprocating weights. . 
Momentarms .. sel 
2 | Reciprocating moments) | 
| Letters... ioe A Vv | By&e. 


3 | Centrifugal weights 
Momentarms .. me | 
4 | Centrifugal moments ..| 











Draw a star of the centre lines of the cranks and of the 
eccentrics, as seen looking aft. Call this the actual-angle 
star. Letter the rays. 

Draw another star with its rays each at twice the actual 
angle from the vertical, backwards in relation to the direc- 
tion of revolution. Call this the double-angle star. Set 
off upon each star from the centre, upon the appropriate 
rays, the weights as tabulated, according to any con- 
venient scale, distinguishing the reciprocating from the 
centrifugal weights. 

On a preparatory diagram (Fig. 1, next page) compound 
the reciprocating crank weights from the actual-angle star, 
as forces are compounded, each being drawn in the sense of 
outwards from thecentre. Letter the last point ». Simi- 
larly compound the reciprocating eccentric weights, and 
letter the last point %. Reduce the k resultant in the 
proportion of the travel of the slide valve to the stroke of 
the piston. Compound this reduced resultant with the p 
pad near and letter the final point P, and draw O P, the 
complete resultant for the reciprocating weights. Simi- 
larly compound from the double-angle star, but before 
combining the reduced k and the p resultant (not shown on 
the diagram) divide each of them by the ratio of the length 
of its connecting-rod to the length of its half travel respec- 
tively. Compound these reduced resultants and let the 
resultant obtained be O Q. Set out the centrifugal weights 
on the actual-angle star only, and compound them, ob- 
taining a resultant O H. 


The force diagram is made as in Fig. 2. From the 
centre O set off O H as obtained, and add on to it H L 
equal and parallel to O P obtained. Join OL, and de- 


scribe circles — the diameters O H and OL, and then 
erase the line H L. 

On the same diagram draw O Q as obtained, and de- 
scribe a temporary circle with O Q radius. Draw a dia- 
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meter bisecting the angle between O Qand the horizontal, 
and another diameter at right angles to the first one. From 
the extremities of these diameters describe four semi- 
circles with radius O Q outwards, and draw radial lines 
bisecting these. Mark the quadrant of the O Q circle cut 
by the vertical up or else down, according as the point Q 
is above or is below the horizontal line. The quadrants 
are in succession, alternately up and down. The down 
quadrants should be distinguished by a dark wash. The 
circleson O H and O L, and the four semi-circles together 
constitute a complete diagram of the forces due to acce- 
lerity, vertically and horizontally. The diagram is to be 
read as revolving with the cranks. It is, however, more 
convenient to carry round a pair of axes for vertical and 
horizontal in the opposite direction. The intercepts on 
these axes for any position are the forces acting from the 
centre in the direction of the intercepts. The obliquity 
correction is the distance from the point of intersection 
of the vertical upon the O Q semicircles to the bisecting 
radial line in that semicircle. This is to be added to, or 
deducted from, the intercept, according to its sign, up or 
down, Let 


L = the vertical intercept of the O L circle ; 

H = the horizontal intercept of the O H circle ; 
() = the obliquity offset, as above ; 

R = the length of the crank in inches. 


In accordance with my remarks on page 331 of 1886 
Transactions, the vertical effect of the inertia of the parts 


3936 RW, where 


N is revolutions per minute, W the weight in motion, and 
R is the equivalent vertical radius in feet, which, at N 
revolutions per minute, would produce the same rate of 
change of velocity. The diagram I gave then, for one 
crank, represented the varying force by radiations of R. 
That method is not suitable when there are a number of 
cranks at different angles. The present diagram varies 
the W in the ratio in which I formerly supposed the R to 
vary, and we have still to apply the R, now a constant 
length. It is more convenient to deal with R in inches, 
and W is better expressed in pounds, and the resulting 
force is better expressed in tons. If the vertical intercept 
reading, with its correction applied, be written = p, ac- 
cording to the scale of the diagram 
N? Rp 
79, 000,000 


in vertical movement is, at any instant, - 


= vertical force in tons. 


[ gave before a simpler expression for the force when 
the revolutions are 54 per minute. It will be more ser- 
viceable at the present i to take a higher speed, say, 
81 revolutions per minute, for which the reduction gives us 


jae ‘ 
12.000 vertical force in tons. 
om R N?2 : ; 
The 12,000 ° the 79,000,000 ' # constant in reading 


the diagram ; let this constant be written = C. Then 


C (L + Q) = vertical force in tons. 
C.H = horizontal force in tons. 

Precisely the same construction gives the tilting and 
the transverse couples, only, before compounding, each 
weight must be multiplied by its fore-and-aft distance 
from a conveniently p save plane of reference, say, the 
transverse plane of the middle crank. In the result sub- 
stitute the letter S for H, and the letter T for L. If the 
moment arms are in inches the couple will be in inch- 
tons, multiplying by the same coefficients as are used for 
the force. The scale for the diagrams of moments will 
usually be a different one. 

In tabulating the weight products or moments atten- 
tion must be directed to positive and negative. Say up- 
forward is positive, then the fore arms will be positive 
and the aft arms will be negative. When compounding 
the rays draw the negatives in the opposite sense, as 
towards the centre. 

The manner of tabulating and the method followed in 
compounding, whether using the stars as templates as I 
do, or working by parallels, whether using only one of 
each star or making one for each set of weights, are 
matters which each operator can decide upon for himself. 

Sometimes it may be desirable to combine the obliquity 
correction with the vertical intercepts in one curve. 
This is done by setting off the Q offset, equally out and 
in, upon the O L circle and joining the points. This con- 
struction shows that the effect of obliquity does not in- 
fluence the amount of change of momentum produced by 
the forces. Although the velocity change attained during 
the revolution is not affected by obliquity, the harmonic 
gradation of accelerity is more or less transformed from 
waviness to jerkiness by obliquity, and the tolerability of 
the vibration is correspondingly modified. 

Integrating the accelerities, the results are, in each 
revolution 





Variation of vertical momentum = N R L ft.-tons. 
28,500 
Variation of horizontal momentum = N RH ft.-tons. 
128,500 
soa ; ae NRT 
Variation of vertical tilting mome = 
iation of vertical tilting momentum 1,540,000 
foot-foot-tons. 
bees ‘ a NRS 
Variation of side tilting momentum = — 
es ee pane 1,540,000 


foot-foot-tons. 


Here L and T are thediametersO Land OT. ‘“ Foot- 


tons” here refers to momentum in units of foot and ton, 
and must not be confounded with the foot-ton of work, 
these two concepts being quite incommensurable. The 


letters 8S, T, H, L are the initials of the words Sideway, 
Tilting, Horizontal, Lifting. : 

These variations are not rates of variation; they are 
the range of momentum, up and down, in each revolu- 
tion, and the range of angular momentum between fore- 
up and fore-down in each revolution. They are the re- 
sults due to engine accelerities only, without taking into 
account the external wave forces. 

These numerical expressions may be with advantage 
conventionalised to be an understood modulus of the 
vibration provocation of an engine. They require no 
diagram to accompany them, as they are independent. of 
the effect of obliquity. They show that the eager pees 
to vibration increases as the revolutions simply, and not 
as the square of the revolutions. The forces and moments 
of forces are as the square of the revolutions, but their 
duration of action is diminished as the rate of revolution 
increases. 

The diagrams now given have not been constructed for 
any particular engine, they are drawn merely to make 
the method clear. 


k 


Fig. 7. 











There is nothing new in principle in this paper, only the 
method of graphic solution is supposed to be in some mea- 
sure new to most of the members. I gave the correct 
algebraic expression for the unbalanced forces in my re- 
marks on page 332 in 1886. In 1895, on page 311, Mr. 
Mark Robinson gives the same expression in a more 
elegant form, but identical with the one given by me. 
I mention this, as it is not obvious to every one that 
they are identical. Neither of these expressions is ever 
employed in practice. It is always assumed that the 
75 
where A and B are the two segments into which the 
= of the crankpin divides the stroke, and C is the 
ength of the connecting-rod. Differentiating this twice 
in respect to time, gives, for the equivalent vertical 
crank, the vertical distance of the crankpin from the hori- 
zontal when the crank is at twice the actual angle from 
the vertical. This approximation is that worked upon 
in my 1886 diagram, and also in the diagram now given, 
as well as in Mr. Mallock’s paper, and, indeed, in all 
papers dealing with this subject. The accurate expres- 
sion for vertical divergences is the same in form, but 
A, B are the segments marked by the position of the 
piston, and C is the distance from the centre of the 
crosshead to the centre of the shaft. 

I would have given the substance of this paper as a 
remark on Mr. Mallock’s more classical paper, as Pro- 
fessor Greenhill observed at the time; but the Govern- 
ment Arbitrator, who, the newspapers say, thinks that 
Lord Penrhyn should be coerced into speaking to his 
workmen with a shorthand writer present, has a rule 
binding on those in his own department that they must 
not speak in any meeting such as ours where there is a 
shorthand writer present, and where the science of the 
technical knowledge in which they are professed experts 
is being discussed. You have therefore had to wait two 
years for these notes. 


rectilinear divergence of piston and crankpin is 








ACETYLENE GAS AND ITS PROBABLE 
FUTURE AFLOAT.* 
By Professor Vivian B. Lewes, F.C.S., F.I.C., 
Associate Member of Council. 
THE discovery that a compound of 40 parts by weight 
of the metal calcium with 24 parts by weight of carbon 
could be commercially made at the temperature of the 
electric arc, and that this compound, which is known as 
calcic carbide, could be decomposed by the addition of 
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water to yield a residue of slaked lime and an illumi- 
nating gas of higher power than any other known gaseous 
illuminant, has created such interest in the commercial 
world that it was thought that an illustrated lecture on 
acetylene and the possibility of its use in the mercantile 
marine, or for purposes closely allied to it, might prove 
interesting to our Institution. 

The fact that calcic carbide could be made commer- 
cially was first discovered accidentally by Mr. T. L. 
Willson whilst working with an electric furnace in North 
Carolina in 1889; it was also independently discovered at 
a somewhat later date by M. Moissan in France, but 
there is no doubt that the honour of priority rests with 
the American. This substance is a dark grey semi- 
metallic looking body, having a specific gravity of 2.262, 
and when of good commercial purity, 1 lb. when decom- 
posed by water will generate 5 cubic feet of acetylene, the 
theoretical quantity being 5.58 cubic feet. ; 

In making the carbide a mixture of 60 per cent. of lime 
and 40 per cent. of carbon is gradually fed round carbon 
poles, between which a powerful are is passing. The mass 
is seen to slowly fuse, and a small flame of carbon mon- 
oxide plays above its surface, and after a few hours the 
heavy ingot of practically pure carbide, coated with a 
crust of lower value, can be raked out from the bottom half 
of the furnace, the yield being about 4 1b. per electric horse- 
‘ager per hour. It is clear that where steam power is to 
e utilised for the generation of the electric current, the 
cost of the carbide will be high, but where water power 
can be effectively used, the carbide can be made fairly 
cheaply. At present the English price of the substance 1 
201. to 287. per ton, according to the quantity required. _ 

If ever the question of the shipment of cargoes of calcic 
carbide were to arise, special precautions would have to 
be taken in its carriage, as the drums containing it will 
have to be perfectly air-tight, and the hold will have to be 
thoroughly well ventilated, as otherwise considerable 
danger might arise, as moist air decomposes a certain 
proportion of the carbide, and the acetylene, like all other 
gaseous hydrocarbon compounds, forms when mingled 
with air a highly explosive mixture. 

The carbide made in England is considerably purer 
than the samples which I have been able to obtain from 
abroad, and the risk attending its use is far less, as many 
of the dangers which have lately been ascribed to acety- 
lene are largely due to impurities present in the material 
from which it foes been generated. 

It is now well recognised that all luminous hydrocarbon 
flames owe their light-giving properties to particles of 
carbon liberated within the Bx cf various processes of 
decomposition, and raised to incandescence partly by the 
heat of the flame and partly by the heat generated by the 
same actions which caused the — of the carbon, 
and it is to the formation of small traces of acetylene in 
all hydrocarbon flames that a large amount of their lumi- 
nosity is due. We should therefore expect that acetylene 
when burnt by itself would be the most brilliant of all 
gaseous illuminants, an expectation which is fully borne 
out by the results in practice. 

Acetylene gas when burnt gives a flame of intense 
brilliancy, and, owing to its richness, it can only be con- 
sumed in small burners. Under these conditions it emits 
a light greater than that given by any other known gas, 
its illuminating power, when properly developed, and 
calculated to a consumption of 5 cubic feet an hour—the 
average consumption of ordinary coal gas—being no less 
than 240 candles. It is thus seen that when acetylene 
is burnt in suitable burners, it develops an illuminating 
value 15 to 20 times greater than that obtained by the 
consumption of the same volume of coal gas, so that, for 
all practical illuminating purposes, a very small con- 
sumption of acetylene in the burners which practice has 
shown to be best fitted for the purpose does the illuminat- 
ing work of a very large volume of coal gas. 

he ease with which the gas is generated by the mere 
contact of water with it renders the apparatus necessary 
for its production of the simplest kind, and, at the ‘pre- 
sent moment, many forms of apparatus for this purpose 
are on sale, and it 1s easy to obtain one of a simple and 
safe form which might be used for the generation of the 
gas on a small scale on shore; but, as practically all 
these generators require small water sealed gas-holders 
for the storage of the gas, it is manifest that, on account 
of the unsealing of the gas-holder during the heavy rolling 
of a vessel, it could not be used in this form on board ship. 

The possibility of liquefying acetylene at pressures 
about those at which liquid carbon dioxide is produced 
so largely, enables considerable volumes of gas to be com- 
pressed in the liquid state in small wrought-iron or steel 
cylinders, and, in this condition, by means of suitable 
reducing valves and burners of the right construction it 
may be stored and burnt, and it is in this liquefied con- 
— that the gas would have to be utilised on board 
ship. 

At the freezing point liquid acetylene will give about 
370 times its own volume of gas, the conversion from the 
liquid to the gaseous state being accompanied by the 
production of such intense cold that, if allowed to rapidly 
escape into the air, some of the liquid acetylene is frozen 
to a snow-white solid, the acetylene behaving in this way 
exactly as carbon dioxide does. 

The pressure which liquid acetylene exerts upon the 
cylinders containing it varies with the temperature, but 
for all ordinary degrees of heat—say, from 60 deg. to 
75 deg. Fahr.—the pressure will be from 600 Ib. to 700 Ib. 
on the square inch, whilst, when heated to 98 deg. Fahr., 
the pressure rises to 1020 lb. These cylinders, however, 
are generally tested to two or three times this pressure, 
so that there is an ample margin of safety. 

During the past two years there have been two or three 
explosions caused by cylinders of liquefied gas, and these 
have given rise to a feeling that the acetylene in this 
form is not safe; but it must be remembered that the 
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introduction of a compound of this description, with 
comparatively unknown properties, must for a consider- 
able period be hampered by accidents caused by improper 
usage, and there is proof that in each of the accidents 
that have occurred the screw-plugs closing the cylinders 
were being tightened up with undue violence. 

The factor of danger in liquid acetylene, and also in the 
compressed gas, is that acetylene is what is scientifically 
called an endothermic compound—.e., a compound in the 
formation of which heat has been absorbed, instead of, as 
is usually the case, being liberated—and with such com- 
pounds this heat is again set free when they undergo 
decomposition, and adds considerably to the violence of 
the action. At any pressure up to two atmospheres 
acetylene is perfectly safe from any explosive action per se, 
as at these low pressures high temperature, or even the 
detonation of a charge of mercuric fulminate in the gas, 
only causes local decomposition in the gas, and the 
explosion does not travel for more than a few inches from 
the spot where it was started ; but directly you have the 
gas under more than two atmospheres pressure a red heat 
will initiate explosion through the whole volume of gas, 
this being due to the sudden resolution of the acetylene 
into its constituent elements, carbon and hydrogen, with 
the liberation of the endothermic heat stored up in it. 

This all sounds very alarming, but when the conditions 
of danger are realised it is at once evident that with 
rational treatment cylinders of liquid acetylene are for all 
practical purposes perfectly safe, as when kept in water 
tanks, nothing short of the surroundings being on fire 
would give the requisite temperature to cause danger, 
and on board a vessel the cylinders could easily be dropped 
overboard on a line until such danger had passed. When 
it is considered that a cylinder holding 1 cubic foot of 
the liquefied gas will supply a burner giving a light of 
32 candles for 400 hours, it is evident that there are great 
possibilities for it in the future on ships and yachts not 
fitted with the electric light. 

With a proper and special arrangement highly efficient 
gas engines could be driven by its explosion when mixed 
with the proper quantity of air, and in small atmospheric 
burners it gives a flame of very high temperature ; so 
that it is by no means impossible that the twentieth 
century may see a high-speed torpedo-boat driven by an 
acetylene engine, with an acetylene search light, and an 
acetylene cooking-stove, whilst some might even add to 
the equipment an acetylene torpedo, as a most effective 
“S a= lle goose might be made from liquid acetylene 
ond chia oO eso Dreams of future development 
are but poor substitutes for practical applications, and 
there are certain spheres of utility ready for acetylene 
in which no plea of danger can be urged against its 
adoption. 

The first of these is for use in the floating buoys em- 
ployed to mark the fairway in the estuaries and rivers 
that form the approach to many of our large trading 
centres, and at the present time there are four methods 
by which these can be lighted : 

1. Electricity. 

2. Compressed oil gas. 

3. Compressed coal gas enriched by gasoline. 

4. Wigham’s oil lamps. 

If you use electricity, the chance of the conducting 
wives being fouled by an anchor or dredge always exists ; 
the compressed oil gas needs a small gas-works and com- 
pressing plant ; con:pressed coal gas and gasoline enrich- 
ment demand the latter if not the former; whilst Mr. 
Wigham’s oil lamps stand out as being both good and 
economical. There is room, however, for acetylene for 
this purpose, and a cylinder of liquid acetylene having 
a capacity of 1.75 cubic feet, fitted with a reducing valve 
and stored in the bottom of the buoy, would give a clear, 
white light of 32 candles for one month, and in cost would 
even now be about equal to compressed oil gas giving the 
same amount of light. 

f legal restrictions should prevent liquid acetylene 
becoming a commercial commodity, then compressed 
acetylene gas in cylinders of the Pintsch or Pope pattern 
could be effectively used, the gas giving a candle-power 
three times as high as the best freshly pumped oil gas, 
For such purposes as buoy lighting and for use in light- 
ships, the cylinders of liquefied acetylene seem to me to be 
especially adapted, whilst the still more important func- 
tion of an auxiliary light for use in lighthouses would be 
best carried out with the uncompressed gas. 

For making acetylene for lighthouse use, &c., a small 
gasometer would be provided, and the gas passed into it 
from a generator in which the carbide is acted upon by 
water, the whole arrangement being so simple and rapid 
in action that even with the holder empty gas could be 
made and the lantern burning within a very few minutes 
of the breakdown of the electric apparatus. 

It is evident however, that for all lighting and signal- 
ling purposes the value of acetylene must be largely de- 
mm 5 upon the ‘qivted which the beautiful white light 
1as of battling with atmospheric conditions. As long as 
the atmosphere is sufficiently free from mist for us to see 
the sun or moon apparently white, our illuminants show 
no great diminution in their penetrating power ; but, 
as soon asa yellow or reddish tint begins to make its 
appearance, it is noticed that the electric light fades more 
rapidly than the light emitted by oil gas or oil lamp 
flames, as this yellower form of light seemsable to penetrate 
the mist more successfully than the whiter light of the 
electricarc. This phenomenon is perfectly distinct to the 
naked eye, but, as far as my knowledge goes, on one has 
attempted to obtain data as to the relative amount of light 
lost by various illuminants. Professor Tyndall, however, 
shows clearly, in his work on lighthouse illuminants, the 
differences which exist in the penetrative power of oil 
flames and the electric light. 

The explanation of the yellowish-red appearance seen 
during a fog is that it is caused by the filtration of the 








light rays through the minute particles of which the fog 
largely consists, and the same effect is produced when 
the sun is seen through smoke. The colours of the 
pase are produced by variations in the wave lengths, 
the difference from crest to crest of the red rays being 
large as compared with the wave lengths which give the 
blue-violet end of the spectrum, and the gradual Soorense 
in the distance between the crests is found to take place 
from the red rays down to the ultra-violet ; and when the 
bundle of mixed rays, which we call white light, comes 
to penetrate the finely divided mass of particles, the small 
and rapid waves of the blue and violet become checked 
and absorbed, whilst the waves of greater amplitude are 
able to find their way through the obstructions, the 
result being that the hght which reaches our eye, bein 
bereft of a large proportion at any rate of the blue an 
violet rays, has a preponderance of the light from the 
other end of the spectrum, and therefore appears red or 
orange in colour, according to the thickness of the ob- 
struction through which it has passed. 

A very beautiful way of showing this is to cause the 
horizontal rays from an electric lantern to pass through a 
cell containing a dilute solution of sodium hyposulphite, 
when a white disc is formed on the screen. On now add- 
ing some hydrochloric acid to the hyposulphite, a gradual 
separation of particles of sulphur takes place and forms a 
cloud in the liquid, and, this behaving in the same way 
as the solid particles suspended in the fog, the disc of 
white light is seen to go through the changes of colour so 
familiar to Londoners during the fall of the year. 

I have attempted to utilise a modification of this experi- 
ment in order to determine the power of penetrating fog 
which our illuminants ss, and, to do so, constructed a 
glass cell 18 in. deep by 18 in. wide by 3in. thick. It 
was filled with a solution containing 0.1075 gramme of 
sodium hyposulphite to the litre. The illuminating power 
of the light source to be tested was first read on the 
photometer in the ordinary way, and the cell containing 
the clear liquid was then interposed half-way between the 
source of light and the screen, and a second reading was 
taken, the difference between the two giving the light 
cut off by the cell and the liquid which it contained ; 
.05 gramme of hydrochloric acid per litre was then added to 
the liquid, and the solution was allowed to stand until the 
fine haze of sulphur particles, which separated from the 
hyposulphite, had finished forming ; experiments showing 
that this took some time, but that, owing to the extremely 
fine state of division of the particles, the haze would 
remain constant when once formed over a very lon 
period. When the haze had completely formed, a thi 
reading with the “ fog cell” interposed on the photometer 
was taken, and from the three results it was possible to 
deduce the amount of light absorption due to the haze as 
apart from the absorption of the cell and its liquid con- 
tents. 


Percentage Loss of Light from Various Illuminants in 
Passing through Artificial Fog Solution. 


Coal gas... ve == a 7 11.1 
Oil gas ... - ne ee os 11.5 
Acetylene se e a 14.7 
Incandescent gas (Welsbach) 20.8 
Electric are... ; 26.2 


From the data yielded by these experiments it was 
found that less light was absorbed from the yellow coal 
gas and oil gas flames than from the whiter acetylene 
flame, whilst this in turn was far superior in penetrative 
power to the Welsbach incandescent mantle or the light 
from the electric arc. Of course, these figures merely 

ive the loss of light in passing through the thickness of 
fog solution employed ; but it is evident that they will 
also give approximately the ratio of the penetrative power 
of these aamienets in mist-laden air. A minor but at 
the same time very important use to which calcic carbide 
can be put isin the manufacture of signal lights of the 
same character as the Holmes lights now in use. 

I have come across several specimens of varbide of 
Continental manufacture, which gave acetylene sponta- 
neously inflammable in air, and this has led to several 
accidents. On investigating this phenomenon I found that 
it was due to the carbide containing a certain proportion 
of calcic phosphide, which on contact with water gave 
enough spontaneously inflammable phosphoretted hydro- 
gen to ignite the acetylene. It naturally occurred to me 
that this might be utilised in making very valuable signal 
lights, of the same character as Holmes lights, for indicat- 
ing the position of life belts, torpedoes, &c., as if the 
Holmes cartridge be filled with a mixture of calcic carbide 
and phosphide, only a small proportion of the phosphide 
serves to make the acetylene, rapidly evolved on contact 
with water, ignite on coming in contact with air, and the 
light-giving power of the flame is far more effective than 
that emitted by the phosphide alone. Moreover, the 
cartridge can be made in the form of a hollow tube, so 
weighted as to float with its open end downwards, and if 
a small cage of the mixed carbide and phosphide be fixed 
in the upper portion, and a tube with small burner let into 
the top TT the cartridge, the gas escaping spontaneously 
lights and burns with a flat flame of such intensity that it 
can be seen fora very great distance. I should imagine 
that if such a candle were attached to the life-buoys flung 
overboard at night, it would not only guide aswimmer to 
the buoy, but also mark the direction in which the ship’s 
boats have afterwards to proceed. 








Licut Raitways.—The Selby, Wistow, and Cawood 
light railway is now open for goods traffic. The formal 
opening of the line will take place in July, and it is 
expected that the Earl and Countess of Londesborough 
will attend upon the occasion. The new line effects a 
junction with the North-Eastern and Great Northern 
systems at Selby. 


BACTERIOLOGY.* 
By German Smus Woopueap, M.D. 
(Concluded from page 456.) 

In relation to disease, the part that bacteria play as 
ultimate causal factors is one of prime importance, If 
bacteriology had done nothing more for us than draw our 
attention to the concrete specific illus as a cause of 
cholera, for example, so as to allow us to concentrate our 
attention on special preventive measures, instead of leav- 
ing us to wander in the wilderness of ‘‘ conditions of soil,” 
of ‘“‘atmospheric influences,” of ‘epidemic waves,” and 
the like, its value would have n amply demon- 
strated. Do not for a moment misunderstand me and 
assume that I undervalue in the slightest degree the 
careful observations that have been made by de- 
servedly eminent epidemiologists, whose work Le a 
value which can only be enhanced by what can be added 
toit by the hecheriolagin’. I do wish, however, to point 
out that since Koch’s investigations have been accepted 
as trustworthy, and as the basis on which preventive mea- 
sures may be founded, we in this country, at any rate, 
through the admirably constituted Local Government 
Board, with its organised staff of medical officers and 
inspectors, have n able, without resorting to strict 
quarantine, to deal with the specific cases of cholera that 
have been brought to, or have appeared on, our shores in 
a fashion that even a few years ago could never have been 
anticipated. I further wish to insist that, whatever t 
predisposing causes may be at work, whatever subsoil, 
atmospheric, or other conditions may be necessary for the 
production of an epidemic disease in our midst, we have 
ample evidence that without the introduction of a special 
and specific causal agent from some centre in which 
such disease is rifer, we have never had an outbreak of 
the special form of disease. Of course, in every outbreak 
there are men who come forward to show, on the one 
hand, that only Koch has right on his side, and, on the 
other, that all wisdom lies in Pettenkoffer’s theories ; but 
few seem to act as if, whatever they may believe, the ob- 
servations of both men should receive serious considera- 
tion. Seasonal variations, temperature, drainage, rise 
and fall of ground water, all play an important part in 
determining the conditions of growth of bacteria ; whilst, 
on the other hand, bad ventilation and filth, famine, and 
illness all predispose patients to attack. But without the 
specific organisms that actually set up infective diseases, 
no infective diseases will occur. Celsus, the great physi- 
cian, taught that predisposing causes alone were insuffi- 
cient to set up disease ; whilst, on the other hand, excit- 
ing causes by themselves were powerless to act. But 
when they came to act in combmation, he maintained 
that they were both sure and far-reaching in the produc- 
tion of disease. The same applies to-day, whether we 
have to deal with diphtheria, typhoid fever, cholera, or 
tuberculosis. Pettenkoffer deals with predisposing causes 
and conditions, Koch with exciting factors—bacteria. 
When disease has not yet come amongst us, let us follow 
Pettenkoffer; but when it is in our midst, or in our 
immediate vicinity, Pasteur, Koch, and Lister are imme- 
diately advanced to the position of more trustworthy 
guides and leaders. 

The first disease in which undoubted evidence was ob- 
tained of the agency of bacteria, anthrax, or splenic fever 
was very fully investigated by Davaine, but his investi- 
gations stopped short of the complete proof of the con- 
nection between cause and effect. Still, his work was the 
first of the kind, and undoubtedly indicated the lines on 
which Pasteur afterwards commenced and carried out 
many of his investigations. Then Koch, and later 
Pasteur, working with different methods, were able to 
prove that the anthrax bacillus and splenic fever stood in 
relation to one another as cause and effect. It was also 
found that the organism might be so modified by the 
action of heat and certain chemicals that when introduced 
into the tissues of an animal susceptible to anthrax a mild 
form of the disease was set up. This animal was then 
found to be much more resistant to the action of the 
virulent organism. Somewhat similar observations had 
already been made in connection with fowl cholera, and 
the one confirming the other, we for the first time had 
scientific proof of the accuracy of Jenner’s theory of 
vaccination. Following rapidly on the discovery of micro- 
organisms in anthrax and fowl cholera came other specific 
germs, the tubercle bacillus, cholera and typhoid bacilli, 
the organisms that give rise to the formation of pus 
matter in abscesses, the tetanus bacillus, the pneumonia 
bacillus, the diphtheria bacillus, and so on with a list of 
considerable length, one of the most recent additions being 
the bacillus of plague, an organism that belongs to a 
group that had already been recognised by Pasteur, and 
also by workers in Germany—the group setting up 
hemorrhagic septicemias or Sanod-aebeiaieite, I show 
some of these organisms on the screen as a matter of 
interest, but we cannot at present attempt to enter into 
any detailed history of the steps by which these organisms 
were proved to be etiologically connected with the various 
diseases mentioned. I must, however, say a few words 
about the various theories of protective and curative 
inoculation and injections that have been advanced in 
recent years. We have already mentioned that when the 
anthrax organism is modified by heat, and is then injected 
into an animal, it sets up a form of the disease so mild 
that the animal is not killed, whilst as the result of this 
mild attack it is to a certain extent protected against 





* The ‘‘ James Forrest ” Lecture, delivered at the Insti- 
tution of Civil Engineers March 18, 1897. The lecture 
was fully illustrated by lantern slides, many of them 

hotomic: _ some of which were lent by Mr. 
Pringle al r. Kauthack, to whom the lecturer ex- 





pressed his thanks. 
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subsequent attacks of the same disease. Then, too, it is 
of course well known that, taking diphtheria as an 
example, patients often recover from attacks of specific 
infective diseases, and as they are extremely weak at the 
end of the disease, much more so than at the beginning, 
some explanation was necessary to account for the dying 
off of the organisms and for the recovery of the patient. 
Numerous explanations were given, but for a long time 
no one of them was at all satisfactory. Ultimately it 
was observed that in the blood of those patients who 
had recovered from the disease was a substance which, 
injected into other animals, protected them against 
infection, and it has been found that this protec- 
tive substance is formed during the course not only of 
diphtheria but of tetanus, of typhoid fever, and of plague, 
and that it can be produced at will by injecting animals 
with doses of bacteria, gradually increasing in strength 
and quantity until a high protective potency of the serum 
is obtained. Even the introduction of the actual bacteria 
is not necessary in order that this result may be obtained, 
as the products of bacteria, grown outside the body and 
then injected into animals, will bring about the formation 
of a similar material ; that is, the poison formed by 
diphtheria bacilli when injected alone, i.e., without the 
bacilli themselves, into an animal will lead to the produc- 
tion of the = substance in the blood of the infected 
animal, and this in such large quantities that the blood 
withdrawn and injected into a second animal protects 
this second animal against an attack of diphtheria This 
is the theory of toxins and antitoxins as applied to dis- 
ease, and as based on the antitoxic treatment of diphtheria 
which has already done so much to diminish the diphtheria 
death-rate in our large cities. There can be no doubt, 
however, that this matter is still in its infancy, and that 
within the next few years great advances will have 
been made in the treatment of micro-organismal diseases 
and of other diseases of a similar nature; and it is only 
within the last few days that Koch has been able to 
devise a method of treatment of the cattle plague or rin- 
derpest—a disease which in Africa, where the inhabitants 
rely so much upon cattle for their support and means of 
travelling—this new method may be the means of pre- 
serving the prosperity of a great tract of country. It 
must be remembered that, although he has not yet found 
the organism which is the cause of the disease, the methods 
he has employed are entirely the outcome of bacterio- 
logical investigations. In the treatment of these specific 
infective diseases, two perfectly distinct methods have 
been employed ; the first of these, as used in cholera, in 
py and in anthrax, is the protection of the 
animal by the induction of a mild attack of the disease, 
or by introducing dead or partially devitalised organisms 
into the system, the animal forming its own antitoxic 
substances. In the second method we have the antitoxic 
substances produced vicariously and as in a test-tube, so 
that the patient to be treated, not having to wait for the 
modification of the whole of his antitoxin producing-cells, 
as the antitoxin is introduced ready made, gets the Benefit 
of the gain of much valuable time, and so has a greater 
chance of recovery. The one method of treatment antici- 
pates the disease, the other cures it ; but both may be 
useful, and, in all probability, one may be applied with 
greater prospects of success in one, the other in other 
forms of disease. 

_It is remarkable how the study of bacteria has empha- 
sised the accuracy of the earlier observations of workers 
at sanitary science, and how the observations on the effect 
of light and air, moisture and temperature upon bacteria 
have confirmed what had already been arrived at by em- 
pirical observation. Let us take the action of light, for 
instance. It has long been known that the effect of light 
was to help to putify places in which fungi had taken up 
their abode, and that those houses in which the light was 
cut off were always more subject to infective diseases than 
well-lighted apartments. Of course it was assumed that 
where light could not get in air was kept out, and con- 
sequently light as a factor was somewhat minimised. 
Marshall Ward and Cartwright Wood’s experiments, 
following a long series of others on the same eon, give 
definite proof of the importance of light as a germicidal 
agent. Adopting anew method, they exposed spores to 
active winliath, and then placed them on a thin layer of 
agar-agar, or Japanese isinglass, to which had been added 
a quantity of nutrientbroth. Taking other sporesand treat- 
ing them in the same way, with the exception that they 
were not exposed tolight, the results were found to be very 
distinct ; those that had been exposed to light were un- 
able to develop into colonies, or at least were very much 
retarded in their growth, whilst those that had not been 
exposed developed freely and luxuriantly. These experi- 
ments, following similar, but not identical, experiments 
carried out by Buchner with the germs of typhoid fever, 
proved beyond possibility of cavil the action of light on 
pathogenic bacteria and spores. This factor of light, 
although too much importance cannot be assigned to it 
in its ‘‘ surface” action, may :ometimes be overestimated 
as an agent in the purification of rivers ; for Wood, con- 
tinuing this work, found, as was afterwards observed by 
Frankland, that the passage of the actinic rays is ma- 
terially interfered with by very thin layers of water, even 
when comparatively clear; whilst in water that is in the 
least muddy, the actinic rays cannot penetrate at all, at 
least not with sufficient power to affect micro-organisms. 

Coming now to the question of fresh air, it is recognised 
that the main action of fresh air in enabling patients to 
resist disease, is in the effect that it has on oxidation of 
the blood, and so in the improvement of the nutrition of 
the body. It hasastill further effect in that it brings about 
the steady oxidation of the products of bacteria. At the 


same time, where plenty of fresh air is present, anaerobic 
organisms, which as we have seen are those which give 
rise to foul smells and to unstable and therefore to active 
products, cannot maintain a very active existence, and 








even where they are enabled to grow and give rise to foul- 
smelling gases and irritant substances, such products are 
much more easily oxidised into comparatively innocuous 
substances when plenty of fresh air and oxygen can be 
obtained. It is only necessary to indicate the nature of 
these processes for you to understand the importance of 
light and fresh air in the purification of our dwellings. 

In following out the study of bacteria, it is interesting 
to observe how intimately the advances in our knowledge 
of these minute organisms has been associated with the 
question of ‘‘ spontaneous generation.” Within a century 
of the discovery of bacteria, little was done beyond the 
finding of these organisms in almost every kind of 
organic matter, in the soil, in vegetable infusions, 
and in water; then the theory of spontaneous gene- 
ration again came prominently forward and was made 
the battle-ground on which the development of bac- 
teria was fought out. These minute lowly-organised 
germs were looked upon as harbouring the begin- 
nings of llfe. They, indeed, were supposed to be the re- 
sult of the running together of certain chemical elements 
which, having assumed a certain form, became endowed 
with life. his fascinating theory owed much to a 
countryman of our own, Dr. Needham, who threw into its 
proof a great amount of ayo investigation and in- 
genious reasoning. The Abbé Spallanzani threw doubt 
on all Needham’s experiments and results by showing 
that if his infusions were first boiled and then, while hot, 
firmly sealed, no organisms ever made their appearance 
in the fluid until the seal was broken and air (and with it 
particles of dust with their accompanying _ bacteria) 
allowed again to come in contact with the boiled in- 
fusion, when a luxuriant growth took place, the fluid be- 
coming turbid and often foul-smelling. Numerous ex- 
planations of this fact were attempted, and experiments 
of all kinds were devised to prove that boiled or burnt air 
would not allow of the growth of organisms ; all of them 
in turn were met with disproof by those who did not 
believe in spontaneous generation. The final blow tospon- 
taneous generation was really given by Schréder and Van 
Dusch, who performed a series of experiments by means 
of which they were able to demonstrate that putrescible 
solutions contained in flasks, plugged with clean cotton 
wool, and then boiled for some time, would remain per- 
fectly clear and sterile as long as the cotton wool was not 
removed or damped. Air could pass through the cotton 
wool, but all solid particles were kept back, and as long as 
this was the case, air, of course not burnt or boiled in this 
instance, came in contact with the fluid, but without it 
contained solid and living particles it gave rise to no putre- 
faction. Then came the demonstration of the fact that 
when blood or milk, both of them highly putrescible sub- 
stances, were taken with such precautions that no particles 
from the air were allowed to come in contact with them, 
they could be kept perfectly sweet for an indefinite period 
by simply placing 7 sc in these flasks previously sterilised 
by heat and plugged with sterile or heated cotton 
wadding, so arranged that there was free access of fresh 
air to the surface of the fluid, but a straining out of all 
solid particles. 

Sixty years ago the proof that the yeast plant was a 
living organism, and the cause of the process of fermenta- 
tion, was almost complete, whilst only a year later the 
germs of the silkworm disease were observed ; but it was 
not until more than 20 years later that Pasteur was able 
to point out the full import of these discoveries. Pasteur’s 
work on fermentation and on disease, his experiments on 
attentuation of organisms, on protective inoculation, and 
on curative injection for hydrophobia, have already been 
referred to, and are so well known that it is unnecessary 
todo more than mention them. Dr. Koch was able, by 
his new methods of separating organisms by means of 
solidifying media, to go beyond Pasteur in isolating the 
anthrax bacillus, and in proving to absolute demonstra- 
tion the relation of the anthrax bacillus to splenic fever. 
His ingenious methods of cultivating organisms, of stain- 
ing them in tissues, and of separating the different 
species, created a new era in bacteriology, just as much 
as did his postulates in making a new starting-point for 
the study of the causation or etiology of disease. 

In our own country we owe to Lord Lister the great 
advances that have been made in the treatment of wounds, 
by which thousands of lives are yearly preserved, ad- 
vances which date from his study of bacteria and bac- 
teriology. Antiseptic surgery, like the antitoxic treat- 
ment of diphtheria, is based entirely upon the early re- 
searches on bacteriology, and its development has followed 
most closely the advances made in that subject. As yet 
no one can say that we have reached even a resting stage, 
and it behoves all those who desire to see advances made 
in the treatment and prevention of disease, whether in 
the department of protection and cure, with which medi- 
cine is specially concerned, or in the preventive depart- 
ment, with which you gentlemen as civil engineers have to 
deal, to continue to follow closely every new fact and every 
fresh theory arising out of new observations, in order 
that bacteria and the forces with which they are en- 
dowed may be made our well-disciplined servants, instead 
of being allowed to waste their energies as our uncon- 
trolled and uncontrollable masters. 





THE BLACKWALL TUNNEL. 
AT the ordinary meeting of the Institution of Civil En- 
ineers, held on Tuesday, April 6, Mr. John Wolfe Barry, 
CB. F.R.S., the President, in the chair, the paper read 
was on ‘The Blackwall Tunnel,” by Mr. David Hay, 
M. Inst. C.E., and Mr. Maurice Fitzmaurice, B.A., B.E., 
M. Inst. C.E. 

Communication between thenorth and south banks of the 
Thames below London Bridge was very poor, and many 
atttempts had been made during the last 100 years 
to give greater facilities for crossing. Tunnels had 











been begun between Tilbury and Gravesend in 1798 
and between Limehouse and Rotherhithe in 1805, while 
Brunel’s great tunnel between Wapping and Rother- 
hithe was begun in 1825 and finished in 1842. Various 
other schemes for tunnels had been brought forward, but 
that at Blackwall was the only one which had been com- 
menced. The contract for the work was let in 1891 for 
871,000/., and operations were started early in 1892. The 
entrance to the tunnel on the north side of the river was 
in the East India Dock-road, close to the East India Dock 

ates, while at the south side the entrance was in East 

reenwich. The total length of the tunnel was 6200 ft., 
of which about one-half was ‘‘ cast-iron lined,” the re- 
mainder being ‘‘cut and cover” and ‘‘open approach.” 
A considerable amount of work was necessary for the 
diversion and reconstruction of main and branch sewers 
which were interfered with by the tunnel. The open ap- 
proach at each extremity of the tunnel was constructed 
with concrete and brick retaining walls with a facing of 
white glazed bricks and a concrete invert. A layer of 
asphalte was carried round it to insure water-tightness. 
The cut-and-cover work consisted of four or five rings of 
brickwork in cement and was circular in section ; it was 
backed with a minimum of 2 ft. of concrete, and a layer 
of asphalte was interposed between the brickwork and 
concrete. There were four shafts on the line of the 
tunnel, and these were placed at the horizontal or vertical 
changes of direction. ‘They were constructed of steel and 
iron double-skinned caissons, of 58 ft. external and 48 ft. 
internal diameter. They had also an internal lining of 
white glazed brickwork. Two openings for the tunnel 
were provided in each caisson, which were closed when 
sinking by easily removable iron plugs. Air-tight floors 
were placed above the tunnel openings, so that com- 
pressed air could be used either while sinking or while 
the tunnel was being driven through. Two of the shafts 
had been sunk by keeping the water pumped down and 
excavating inside in the ordinary way ; one by excavating 
the material (gravel) by a grab worked from a crane on 
the top, and the fourth partly by grab and partly by 
manual excavation. In both the latter cases, however, the 
concrete and iron floors at the bottom of the shafts had to 
be inserted under compressed air. 

The ‘‘iron-lined ” portion of the tunnel was constructed 
by means of a shield, and compressed air had been used 
for nearly the whole length, the pressure varying between 
a few pounds and about 27 lb. above the atmospheric 
pressure. The external diameter of the cast-iron lining 
was 27 ft. and the internal diameter 25 ft. and 25 ft. 4 in., 
each ring of lining forming a length of 2 ft. 6in. of 
tunnel. There were 14 segments and one key-piece in 
each ring; all the sides of the segments were planed, and 
all the joints caulked. The internal lining consisted of 4 
to 1 concrete with glazed tile facing. The tunnel was 
driven through materials of a very mixed nature, varying 
between hard water-tight clay and coarse ballast in direct 
communication with the river. Near the centre of the 
river the tunnel passed within 5 ft. of the river bed, but 
for some distance on each side of this point a layer of 
clay 10 ft. thick had been shot from hopper barges to 
facilitate operations. On two occasions the tunnel was 
flooded by sudden ‘‘blow-outs” and the consequent in- 
rush of water. 

The shield used was 27 ft. 8 in. in external diameter, 
and 19 ft. 6 in. long. It was shoved forward by hydraulic 
jacks which exerted at times a total pressure of over 
5000 tons. It carried two hydraulic erectors for placing 
the cast-iron segments. Every precaution was taken in 
the construction of the shield to minimise the result of 
accident from a sudden inrush of water, and provision 
was made for working with either a closed or open face. 
A very large air-compressing plant was required to main- 
tain the supply of air, and at times as much as 10,000 
cubic feet per minute was pumped into the tunnel. 

The roadway, which was 16 ft. wide, was carried on a 
brick arch which formed the roof of a subway for pipes, 
electric light wires, &c., and a footpath 3 ft. wide was pro- 
vided on either side. 

An electric light installation had been erected for the 
permanent illumination of the tunnel and the supply of 
current for working the drainage pumps, &c. 








LrEps.—The rateable value of property in the various 
townships comprised in the City of Leeds has just been 
returned at 1,445,474/., as compared with 1,420,366/. in 
1896. The greatest increase of value has occurred in 
Leeds properly so called, Holbeck, Hunslet, and Potter- 
newton. 





A Great Russian Canat.—The Russian Government 
contemplates a great canal from the Baltic to the Black 
Sea. rere were commenced in 1891 by order of the 
late Czar, Alexander III. The canal, which would ex- 
tend from the embouchure of the Dwina, in the Gulf of 
Riga, to the Black Sea, would be 1000 miles in length 
It would, of course, greatly facilitate Russian naval opera- 
tions. 





MiIpLanD RaiLtway.—The Midland Railway Company 
is about to press forward the construction of its Stairfoot 
and Cudworth section. The object is to providea northern 
outlet for the mineral traffic of the district traversed by 
the Chapeltown extension to Barnsley, which is expected 
to be ready for opening about the end of July. In addi- 
tion to providing a through route from Sheffield, the 
extensions will, for the first time, place a number of 
large collieries on the Midland system. The Wharncliffe, 
Silkstone, Rockingham, Lidgett, Wombwell Main, and 
Barrow collieries will be connected with the new line, and 
by means of the northern outlet to Cudworth they will be 

aced in almost direct communication with Normanton, 
Eset, Bradford, and the North. 
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GUNS AND EXPLOSIVES. 


7246. H.F. Phillips, Harrow, Middlesex. Double- 
lied Guns. [4 Figs.) April 2, 1896.—a is the trigger 

plate, b the trigger guard, and ¢, cl the trigger blades pivoted 
at d to an extension e of the trigger plate a. jf and f! are the 
trigger pulls or finger-pieces which, according to this invention, 
are so formed and arranged on the trigger blades c, c! respectively 
that one—f—is bent laterally so as to extend under or below the 
other f!. These finger-pieces or pulls f, f!, which have only a 
very small movement for firing, may be made of any suitable 
shape provided they are located one below the other, and practi- 
«ally in a circular arc g having its centre at about the point g' 
which corresponds a, to the position of the knuckle 
of the forefinger of the right hand when holding the gun in posi- 
tion for firing. By the construction described either of the finger- 
pieces or pulls f, f! can be operated at will without relaxing 
the grip on the stock of the gun (shown in dotted lines), 
by moving the finger through a short distance in the circular 





are gq. The upper finger-piece or pull f! is provided with a 
small protuberance at f2 to prevent the finger unintentionally 
slipping over the end of such finger-piece on to the lower finger- 
piece or pull f. Any suitable means may be provided to prevent 
the two finger-pieces being pulled and both barrels discharged 
simultaneously. In the example shown, the locking device used 
for this purpose consists of a rocking-piece or pendulum h vivoted 
to a bracket 7 and having its lower free end made Y-shaped and 
located above and between the trigger blades c, c’, the arrange- 
ment being such that the rocking aang or pendulum prevents the 
two blades being raised together, but will permit of either being 
waised separately by pulling upon the corresponding finger-piece, 
the rocking piece or pendulum at this time oe pushed to one 
side by the trigger blade that is operated so as to be held over the 
second blade, which is thus effectually prevented from rising and 
firing the second barrel until the first blade has returned to its 
original position. (Accepted March 10, 1897). 


MINING, METALLURGY, AND METAL 
WORKING. 


4165. E. L. Oppermann, London. Process for 
Amalgamating and Ext; Gold, &c., from 
Dry Crushed Ore. [1 Fig.) February 25, 1896.—The dry crushed 
ore is carried in a hopper @ from which it is fed through an outlet of 
adjustable aperture for the regulation of the delivery. The crushed 
ore then enters and falls through the chamber or passage b which 
is provided with the steam or other jacket c, and into which the 
perforated pipe or nozzle d depends, being closed at the end. 
This perforated ~ dis in communication with a supply of mer- 
cury vapour and steam at a suitable temperature and pressure 
<vhich issues from the perforated pipe or nozzle d and mixing 











freely with the crushed ore causes the gold or like metal in same 
to be amalgamated with the mercury. The product then falls into 
an amalgamating chamber e having the inclined amalgamating 
plates f over which the mass passes. - The plate f1 is provided with 
a gutter Z for the pu of catching any excess of mercury, and 
against which a blast of air is directed in order to remove any ex- 
traneous deposit. The amalgamating chamber e at the part h is 
provided with a blast of cold air from the pipe 7 so as to condense 
any mercury vapour which might otherwise escape, p being a tap 


which issues from the pipes j having regulating taps o at k, and 
in addition to facilitating the further amalgamation of the gold 
or metal in the ore, tends to keep the plates coated with mer- 
cury, and also owing to the pressure keeps the plates clear from 
sand or extraneous matter. The mercury vapour and steam are 
produced in suitable retorts or boilers at the required pressure, 
the mercury vapour and steam being mixed together in a suit- 
able form of injector? before passing to the perforated pipe or 
nozzle d. The taps m and are for the pu of regulating the 
supply of mercury vapour and steam respectively to the injector /. 
(Accepted March 3, 1897). 


PUMPS. 

9. A. Purvis and W. Purvis, Glasgow. Pumps. 
[2 Figs.] March 13, 1896.—This invention has for its objects to 
simplify the valves of pumps and make them more accessible and 
easily renewed than heretofore, and provide means whereby the 
plunger or piston-rod guides can be adjusted for wear. Accord- 
ing to this invention, the valve cases b, bl have each above their 
inlet d@ a flange c formed round their inner periphery, on which is 
placed a leather or other jointing washer e to form a water-tight 
joint between it and a larger metallic washer n which constitutes 
the seat of the valve. The seat » may bea = unfinished cast- 
ing or washer roughly filed to fit water-tight between two flexible 
jointing washers. In case b the valve consists of a disc of leather 
or other flexible material having a circular cut r therein, so that 
its outer annular part o forms the top jointing washer, and its inner 
tongue o! constituting the valve on top or back of which is fixed a 
stiffening metal plate s. The outer edge o of valve is held water- 
tight in its place on the seat n by a ring wu! having arched ribs u 
ormed so as to make a retaining open metal crown cap wu, ul 











which is fastened down from top by a screwed stud v projecting 
through the case cover. In lieu of a flexible valve o, as shown in 
case bl, there may be placed on seat 7 a flexible washer 5 on which 
is placed an ordinary valve whose stem ¢ would he guided in top 
of cap u, the bottom of valve being guided by ordinary guide ribs 
thereon (not shown); ora spherical ball valve ti may be used, 
the depending stem ¢ guide part of cap wu being dispensed with to 
allow ball t1 to rise within the cap. The inlet and discharge ports 
d and 21 are respectively located below and above their respec- 
tive valves. By removing the covers with studs, the caps u, 
valves 0, and seats n can be easily removed and replaced or 
renewed when desired without disturbing pipe or other joints. In 
pumps, the plungers or rods 23 of which are guided by rollers 
24 revolving in frames 25, the frames 25 are constructed so that 
their joints are at right angles to the travel of the rod 23, and 
form the foot of frames 25 with oblong bolt holes. ae the 
flanges 27 of pump barrel and slots 26 of frames are passed bolts 
fastened by nuts. (Accepted March 10, 1897). 


RAILWAYS AND TRAMWAYS. 


2232. E. von Haken and M. Waldeck, Berlin. 
sor for Operat: Switches on Tramways 
and Railways. [5 Figs.) January 27, 1897.—This invention 
relates to means for enabling the switches of tramways and 
narrow-gauge railways to be operated from the vehicles running 
on such tram and railways. The apparatus comprises a three- 
armed lever arranged between the pair of rails a, b and capable 
of being turned on a vertical axis in the middle of the track. The 
ends of two armsc, ¢ of the lever are formed with cam surfaces é, i, 
and the other arm cl is provided with two pinse, e!, between which 
the switch Zis gripped. The two arms ¢, ¢ of the lever may be 
quite short or continued to the rails a, b, as shown. The longer 
they are the more easily can the apparatus be put in motion. Ex- 
tending through the platform W of the vehicle are two rods d and 
d\, which are held in their normal position by means of springs 











(Fig. 3). Their function is to operate the switch Z through the 
three armed levers ¢, c,c', and they are so arranged that when 
pressed down they overcome the elastic resistance of their springs 
and strike against the cams 7, i!. The camsi, i! are in the form 
of upwardly extending projections having inclined surfaces 
against one or other of which the rods d ord! can abut and operate 
the lever, and then slip idly past the cam without necessarily 
being raised. The distance between the rods d and d! is greater 
or less in proportion to the length of thearmse,¢c. The apparatus 
works in- the following manner: If a vehicle is moving in the 
direction indicated by the arrow in Fig. 1, and it is desired to 
divert it to the right, the switch Z being in the position shown in 
Fig. 1, the rod d! must be pi down before it arrives at that 








for regulating the supply of air. The amalgamating chamber 
is supplied when required with jets of steam and mercury vapour, 





conie in contact with the water-tu 


strike against the right-hand end of the lever, that is, against the 
cam ¢!, thus moving the lever about its verticalaxis to an extent 
sufficient to cause the switch to be moved to the left (Fig. 2), so 
that the vehicle will be turned off to the right. If it is desired 
that the next vehicle shall run straight on in the direction of the 
arrow, its rod d is pressed down so as to strike against the cam 
i, thereby turning back the lever and moving the switch Z back 
into its appropriate position (Fig. 1). (Accepted March 10, 189.). 


SHIPS AND NAUTICAL APPLIANCES. 


ann 2 J. ¥. Groans, Stenchetd 5 ecce, nna ¥4 
ans for Increasing an ucing the Dra 

of Ships. [2 Figs.] March 13, 1896.—The vessel is provided 
in its lower part with a number of separate compartments 1 and 
2, and with air reservoirs 3, which are shown as being at the 
respective sides of the lower part of the vessel. 4 and 5 are 
central compartments one on each side of the keelplate ; each 
constitutes a kind of trunk, which has an opening or openings 
controlled by a valve or valves through which water from 
without the ship can enter the trunk, and through which water 
can be expelled from the trunk. The trunk 4 is in communica- 
tion by op gs or passages provided with controlling valves 
with each of the compartments 1 to and from which it is re- 
quired to be able to admit and remove water. The trunk 5 is in 
communication by op gS or passages provided with con- 
trolling valves with each of the compartments 2 to and from 
which it is required to be able to admit and remove water. The 
arrangement is such that when the valve is open which controls 
the communication between any of the compartments 1 and 2, 
and the trunk 4 or 5 respectively, water can be caused to pass 
from the trunk to such compartment or vice versa, An air pum 

is provided hy which the air reservoirs 3 can be charged wit 























compressed air. Each compartment 1 and 2 is connected at its 
upper part by a pipe or pipes provided with a controlling valve 
to one or other of the air reservoirs 3. Each compartment 1 and 
2 may also be provided at its upper part with one or more air 
exit valves and with means for readily showing the height of the 
water in the compartments. The compressed air controlling 
valves may be connected together in any suitable way so that 
they can be opened or closed together or in any sg ye order 
from any convenient place. The air exit valves may similarly 
connected together for a like purpose. Upon opening the air 
exit valves so as to permit air to escape from the upper parts of 
the compartments 1 and 2, and also opening the valves controlling 
communication between such compartments and the trunks 4 and 
5, so as to allow water to enter the compartments 1 and 2, water 
may be admitted and the draught of the vessel be thereby in- 
creased to an extent depending upon the weight of water so 
admitted, and limited only by the ae, of the compartments 1 
and 2, and that afterwards the vessel can be readily and quickly 
lightened by closing the air exit valves and opening the water 
exit valves and admitting compressed air from the air reservoirs 
to the water compartments which have to be emptied so as to 
displace water therefrom as aforesaid. (Accepted March 3, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


5206. C. Pataky, Berlin. Steam Generators. [4 Fiys.] 
March 7, 1896.—This invention relates to a device serving to 
increase, in steam generators, the superficial content of the steam 
and water mixture discharged into the steam space, for the pur- 
pose of more efficiently separating the steam bubbles and thereby 
generating dry steam. e figures represent as an example a 
water-tube boiler ; ais a tubular connection between the steam 
drum b and the headers ¢c, through which the circulating water 
(steam and water mixture) ascends. The tubular connection « is 
provided with a device d constructed from corrugated sheet metal 
so as to present in section a mesh-shaped structure. The ayer 
extremity of the said device extends into the steam space and is 


Fig.7. 




















preferably gable shaped in order that the circulating water rising 
in the cells of the device may at its exit pass over into the steam 
Pps in jets as widely distributed as possible. By thus separating 
the circulating current into many separate jets which are dis- 
charged into the steam space in a spray, the free surface of the 
circulating water is continuously increased, and the separation of 
steam bubbles from the water is materially favoured and thus a 
dry steam is obtained. At the lower extremity of the aforesaid 
device, metal pieces may i project in such a manner that 

rtitions are formed, the object of which is to divide the enter- 
ing steam bubbles and to convey them toward the different meshes 
of the device, so that the steam and water mixture may ascend in 
the cells as uniformly as possible. (Accepted March 3, 1897). 


29,972, T. Scott, Ealing, Middlesex. Steam 
Boilers. [2 Figs.) December 29, 1896.—A is a rectangular or 
other shaped box provided with two sets of tubes A*, A! placed 
at right angles to each other through which the gases from the fur- 
naces pass on their way to the funnel, the whole forming a tubular 
boiler of ordinary construction, except that the sides are flat, and 
the tubes run transversely across the shell instead of longitu- 
dinally therein. B, B! are water-tubes through which water circu- 
lates, and round the outside of which the gases play before passing 
away to the funnel. CO, C are the water pockets, D, D! are water 
bridges which run the whole length of the boiler, and prevent the 
emo from the furnaces G, G! escaping to the funnel K until they 

ave delivered up a sufficient proportion of their heat to the 
tubular and tubulous portions of the boiler. E is the steam drum, 
F the downcomers,~ H, H! the combustion chambers, J, J1 the up- 
takes to the funnel, L the sides of the furnaces lined- with. fire- 
bricks in the usual way, and M the usual casing for the uptakes 
and steam drum. The hot gases produced in the furnace G first 
B, pass’ between'and around 
them into the combustion chamber H, then being prevented from 





part of the track at which the lever ¢ ¢ c' and switch Z are 
situated. As the vehicle runs on, the lower part_of the rod d' will 





passing direct to the uptake J! by the water bridge D, they pass 


uhrough the tubes A* of the tubular boiler A and enter the uptake 
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J, whence they pass to the funnel K. Similarly the hot gases 
pceoduced in the furnace G1 first come in contact with the water- 
tubes Bl, pass between and around them into the combustion 


camber H', then being prevented from passing direct to the up- 














take J by the water bridge D!, they pass through the tubes A! of 
the tubular boiler A and enter the uptake J}, whence they pass to 
the funnel K. (Accepted March 3, 1897). 


4551. O. F. Vollhard, Salford, Lancaster. Steam 
Generators. {12 Figs.) February 29, 1896.—A is the steam 
chamber, which is connected with the mud chambers C by means 
of the side tubes B. The steam chamber and the mud chambers 
all open at their ends into the vertical end chambers E, F, and 
these end chambers are also in communication with each other 
through the series of cross-connecting tubes G. The side tubes B 
are arranged as closely together as is practicable so as to form 
side-walls for the firebox. To facilitate this, as well as to form 
openings for the escape of the products of combustion around 
the steam chamber, the ends of the tubes B are so bent as to 
niake junction along two lines on the mud and the steam cham- 








bers respectively, as shown in Fig. 1. Alternate tubes make 
junction on different lines, so that the joints break pitch with 
each other. Each end chamber E F is formed by two parallel 
»lates which are kept apart and ——— by the sapere] frames 
i which form the edges of the chambers, and by the gauge-studs 
J. The furnace door opening K is similarly supported and en- 
closed by a ring or frame L. The cross-tubes G enter holes in the 
inner plates of the chambers E, F, and are expanded or otherwise 
suitably secured in place. The steam outlet may be arranged at 
front or at the back of the boiler at M, but — at the 
hack. A baffle-plate N may be arranged as shown to prevent 
undue surging of the water. The generator is provided with 
lateral re overhead casing P and the funnel or chimney Q. 
(Accepted March 3, 1897). : 

4520. H. C. Platts and T. Lowther, Magheeethn, 
South RF . Manufacture and_ Application of 
Packing for Making Fluid-Tight Join’ (19 Figs.) 
February 28, 1896.—Referring to Fig. 1, a sheet 1 of canvas or 
other material is rolled or lapped over and over on a flat, round, 
oval, or other suitably shaped core 2 of the required size, a thin 
flat core being shown as an example. A single or composite sheet 
after being thus rolled upon itself, with an inte’ thin layer 
of cement (such as a solution of rubber), is taken off the core and 
pressed to the shape shown in dotted lines in order to form com- 
pensating split packing which may afterwards be vulcanised or 
cured. The ends or edges lc of the packing may be left round as 
shown, or they may be squared or bevelled. According to a modi- 
fication (Figs. 2 and 3) a single or composite sheet is rolled or 
lapped over and over ona core 2 as before, and with interposed 
layer of cement, and is then cut through lengthwise of the core, 


Fig.l. Rot. Fg8. 
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as on the line 2 2, so as to form at one operation two lengths of 
compensating split packing which are pressed flat, and may be 
vulcanised or cured before or after the cutting operation. The 
cut edges of the packing may be provected by covering them with 
material such as strips of canvas secured in place ; for example, 
by cementing or sewing. According to a further modification 
(Fig. 4), the compensating packing is formed from a tube produced 
by rolling a sheet of canvas or other material upon itself, or from 
a series of concentric tubes of canvas formed one inside the other, 
or drawn one into the other, the tube or series of tubes, after re- 
moval from the core, being flattened and pressed to shape. In 
this case the series of wrappings of material or series of concentric 
tubes, as the case may be, can be secured together by cement or 
otherwise or not, as may be desired. When cemented together 
the packing is finally subjected to a vulcanising or curing process. 
(Accepted March 3, 1897). 


VEHICLES. 


5009. H. P. Holt, London. Dri _ Gear for 
Motor Cars. [5 Figs.) March 5, 1896.—The driving wheel is 


ig.F. 





presenting a more or less frictional surface. The rollers B are 
caused to revolve either directly or through suitable gear from 
the motor. As shown, the rollers B are driven by gear from the 
intermediate motor shaft at C, the motor engine and gearing being 
all inclosed within a casing D, the front of which is suspended by 
a sliding block F from one of the tubes E belonging to the framing 
of the carriage. The hinder part of the casing D has projecting 
from its side a stud G engaged in the eye of a plunger which works 
in a cylinder H carried by a bracket I clamped on the tube E. 
From a valve-box J fluid under pressure can, when desired, be 
admitted to the cylinder H, forcing its plunger with the stud G 
and the casing D backwards, thus pressing the rollers B against 
the tyre A, so that they cause the road wheel to revolve. Thetwo 
road wheels of a pair may be thus driven separately from two 
motors, one on each side of the carriage, or a single motor might 








be arranged with gearing to drive a pair of rollers such as BB on 
each side of the carriage, suitable means being provided for press- 
ing them against the tyres A of the two road wheels. When steam 
or compressed air is used as the working fluid of the motor engine 
or engines, the same valve-box J is conveniently used for the 
supply of the engine as well as for that of the pressure cylinder H, 
and springs may be arranged to press the casing D forwards, so 
that, when the supply to the engine is cut off by the valve in J, 
the rollers B are pressed by the ~ pa a out of contact with the 
tyre A. Ina snalinostion the rollers for driving the tyre A are 
made themselves with pneumatic tyres, which press against A more 
or less, the more or less they are infla' By means of a sliding 
piston valve compressed air may be admitted through the tubular 
valve stem to inflate the tyres when they have to drive A, or the 
air may be allowed to escape so that the tyres become deflated 
and cease to drive A. (Accepted March 10, 1897), 


28,866. J. Geisenhof, Landsberg, Bavaria. Stee: 
Devices or Underframes for the Fore Carriages 0; 
Motor Cars. [3 Figs.) December 16, 1896.—Each of the steering 
wheel axles a, a is prolonged inwards to form two lever-like arms 
ai, al, and the two ends are (at a small elevation) connected to- 
gether by the toothed arcs a*. Above the steering-wheel axles, 
and connected therewith by the pivots b, b, is an undivided axle ¢ 
upon which rest with their centre the segments d, d, which are 
also fixed at their oo on the carriage frame bars e,e. The 
toothed arcs a2 extend over these segments and rest on them, so 
that the axles @ are supported on the wheel and also on the seg- 
ment. On the middle ms the axle ¢ is seated turnably and eccen- 
trically a toothed wheel f, which gears with both toothed ares a2, 
and which can be turned either directly by a steering rod led 
——— to the seat of the driver, and provided there with a hand- 
wheel, or, as here, for easier operation, by means of the transmis- 


sion wheels y, h. In the latter case the steering rod 7 is fixed on 








applied to work a double-acting hydraulic pump A through the 
medium of a mechanical contrivance whereby the stroke of the 
pump may, whilst at work, be varied (at the will of the driver) 
from zero to the maximum stroke which the pump is adapted to 
make. This contrivance is a curved lever B whose effective arms 
are of variable ratio, the lever being fulcrumed at b and coupled by 
a link C to a crank on the motor shaft ¢ so as to receive reciprocat- 
ing motion therefrom, The said lever is also coupled by a link D 
with the pump ram, the point of connection of the link D with the 
lever being adjustable at any required radius from zero. For this 
purpose the link D is pivoted to adie block d fitted to slide on the 





























lever B, the position of said die block being regulated by a handing 
lever E working over a notched quadrant e. The pump A draws 
the liquid from a chamber F and delivers to another chamber F! 
provided with an air-pressure reservoir whence the fluid passes by 
pipes G and G! to the distribution valve chests of two independent 
pairs H H, H! H! of reciprocating engines operated by hydraulic 
pressure, and the exhausts from which are connected by pipes I, IL 
with the chamber F above referred to, the liquid thus working in 
acycle. The two pairs of enginesare respectively applied to work 
the corresponding axles K, Kl of the driving wheels L, Ll. (Ac- 
cepted March 3, 1897). 


MISCELLANEOUS. 
8542. J. Laidlaw and J. W. Macfarlane, Glasgow. 
Cent: Machines. [3 Figs.) April 23, 1896.—This in- 


vention relates to improvements in centrifugalmachines or hydro- 
extractors, which are driven direct by water or other fluid turbine 
or motor fixed upon the spindle of the basket or upon a ring 
attached to the underside of the bottom of the basket, and which 
is more particularly applicable to machines such as are described 
in Patent No. 1950 a.p. 1896. In carrying out this invention the 
reservoir tank for holding the supply of water, and to which the 
water is returned after use, is formed in the lower part of the 
outer casing of the extractor, and the steam or other pump for 
producing the requisite pressure of water or other liquid, is fixed 
in any convenient manner to the side of the casing in order to 
make the machine complete as a whole and self-contained. In 


ig. 7. 














the wheel g and transfers movement to the wheel h fixed on the 
axle k common to it and to the eccentric wheel f. By this arrange- 
ment the sper are much less strained, and an easy steering is 
obtained also with heavy load. The eccentricity of the wheel f and 
that of the toothed arcs a2 must be in exactly measured propor- 
tion, so that the car wheels describe on a curve two exactly 
parallel lines as with a fixed axle turning round its middle point 
in the usual construction of carriage fore-frame. The wheel 
directed inwards to the curve must therefore undergo always a 
greater turning movement, and the exterior wheel turning 
round less. The diameter of the toothed wheel fis such that a 
fourth of its revolution brings the steering axles into their 
extreme position, and the eccentricity of the toothed arcs a? 
accords with this. Its eccentricity is so calculated that at this 
extreme position the prolonged axle lines cut one another in a 

int common with the prolonged axis line of the back wheels. 
Paccepted March 3, 1897). 


4259. E. J. Clubbe and A. W. Southey, London. 
Propulsion of Vehicles. (2 Figs.) February 25, 1896.— 
According to this invention power is transmitted from a motor 
running at constant speed through the medium of a liquid moving 
in a cycle and supplied by means of a pump making a constant 
number of strokes per unit of time, but having a variable stroke, 
the liquid being supplied to a pair of hydraulic engines making 
fewer strokes and actuating independent driving wheel axles, the 
arrangement being such that the quantity of water delivered by 
the pump may be maintained inversely as the pressure required 
for driving the vehicle, and thus the speed of the vehicle may be 





made with a strong pneumatic tyre A against which press suit- 
ably shaped rollers B, which may be of wood or other material 





varied (as the road will permit) in order to utilise the full power 
of the motor. The motor (an electric, oil, gas, or steam engine) is 





such cases when it is desired that the pump should not be attached 
to the casing of the machine, it may be removed to any convenient 
distance from the machine, whilst retaining the special arrange- 
ment at the bottom of the extractor casing as a supply or reservoir 
tank. A is the casing of the machine, B the basket. The spindle 
C of the basket has attached to it a ring D carrying a number of 
buckets E forming the turbine. The turbine is driven by a force 
pump F attached to the framework as shown. The bottom of the 
casing of the extractor is formed into a reservoir for supplying 
water to the force pump. The water after being used for driving 
the turbine falls back into the reservoir. The water is supplied 
to the pump from the reservoir by the pipe G and forced along the 
pipe H to the nozzle I, where it is discharged against the buckets 
E. (Accepted March 3, 1897). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Desc: — with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of ye law cases in the United States, may be 
a gratis, at the offices of ENGINEERING, 35 and 36, Bedford~ 
street, Strand. 
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MODERN THEATRE STAGES. 
No. XXX. 
By Epwin O. Sacus, Architect. 
SareTy FROM Fire ; Fire-Resistinc Curtarns— 
(concluded). 

Ir is not my intention, in this article, to present 
examples of the many appliances used for the 
ventilating of the stage in cases ofemergency. All 
manner of automatic appliances have been already 


tried, but for my part I hold that the ordinary | 


skylight, worked by a hemp rope over a good-sized 
pulley, is the best means of obtaining an outlet, 
and that the skylight and rope should be so 
arranged that, should heat generate, the glass would 
crack and break of its own accord, or the rope burn 
through and let the sash fall. 
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Fic. 326. Tue Moorman Hose-HoLper. 


I have no confidence in the combinations, or in 
any coupling together of the fire-resisting curtain 
and the ventilators, as it is frequently the case 
that where the fire-resisting curtain needs to be 
judiciously lowered, it is by no means essential 
that the ventilating flue should be immediately 
opened to fan the flames on the stage. Many a 
small fire is rapidly extinguished on a stage floor 
level directly after the’ curtain has been lowered, 
whilst the flames would no doubt have been fanned 
if there had been a sudden draught. 

In the preceding article I have referred to 
the location of the stage, with due regard to 
its safety against fire, and I have now dealt 
with the question of separation from the audito- 
rium on the one hand and from the offices on 
the other. Further, I have referred to the all- 
important question of ventilation, and have spoken 
of the appliances for ventilation in connection with 





those for the separation of the stage from the 





| auditorium. The next question, as far as the 
| Safety of the stage is concerned, is that of the 
materials to be used in the construction of the 
| principal appliances, and I think I need scarcely 
again repeat my condemnation of the wooden stage 
in which the woodwork becomes after a time 
almost as inflammable as tinder, no matter what 
protection may be attempted in the form of fire- 
resisting paints or impregnations. I also need not 
repeat my warning against the all too radical appli- 
cation of metal work in stageland. I would only 


advocate the use of metal wherever modern require- 
ments practically compel its application. This would 
include its introduction for all upright supports, 
for all joists, for all framing rails, &c., but I would 
again emphasise the fact that it is quite unnecessary 
to make floors entirely of iron, and at the same 
I hold, as I have already fre- 





time impracticable. 













































catch as readily, when they are fresh from the 
manufacturer’s hands ; but it will only require the 
wear and tear of the stage for a few days to almost 
entirely cancel the effect of the expensive procedure. 
I know theatres where the scenery has not only to 
be treated chemically when it is first supplied to the 
stage, but where all scenery in the stores has to be 
annually dealt with in a similar manner with a view 
of preventing the effects of wear and tear. Not 
even where this expensive and continual treatment 
is compulsory do I consider it worth the time and 
the outlay ; and I am even afraid that the false 
hope of safety raised by enthusiasts for chemical 
treatment tends to make the workmen dealing with 
the scenery more careless than they would other- 
wise be when handling the lights. In most places 
where the chemical treatment was compulsory, I 
am glad to hear that these regulations are being 
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quently stated, that the ‘‘ Asphaleia ” stage and 
the Hofburg stage show a too radical application 
of metal-work. The resonance of the iron floors 
in the under-machinery of the Hofburg Theatre is 
most unpleasant.= I would again call attention to 
the Amsterdam Theatre for a stage where modern 
appliances, with due application of metal-work, have 
been introduced, and to’ the Berlin Court Play- 
house’ fora stage where hydraulic machinery has 
been installed; but. the wood floors not done away 
with. I need scarcely add that, where feasible, the 
main supports of iron or steel should be protected 
by .terra-cotta or other  fire-resisting material, so 
that in case of a fire an immediate collapse of the 
principal parts of the construction need not be 
feared. . gare ‘ 

In respect to the minor appliances, I would only 
say.that where metal-work is feasible, its. applica- 
tion will be advantageous, not only from a point of 
safety, but’also in consideration of the great wear 
and tear which stage appliances have to withstand. 
' Of course the most inflammable and dangerous 
features of a stage are the ‘‘ back cloths,” the 
‘¢ borders,” ‘‘ wings,” and other pieces of scenery 
mainly composed of canvas or of canvas on light 
wood framing. The inflammability of such scenery 
can scarcely be comprehended unless one has actually 
seen how a mass of cloths and borders can be almost 
instantaneously enveloped~-in- flames .from. top _to 
bottom. Great varieties of treatment of the canvas 
‘‘cloths” and thelight woodwork have beenadvocated. 
Chemical treatment, paints, and other methods of 
protecting the scenery have been recommended. 
I almost regret to say that though I have visited 
many theatres in which chemical treatment of 
scenery is compulsory by law, I have no faith 
whatever in a makeshift of this description. No 
doubt ‘‘cloths” that have been impregnated or 


Pian oF Fire Enoine Stations, Royat THEATRE, COPENHAGEN. 


gradually withdrawn, as the farce became all too 
obvious. Quite independent of the question of 
safety against fire, I should point out that the 
chemical treatment of a canvas generally makes it 
more liable to catch fire, after the effects of the 


‘chemicals have worn off ; and further, that many of 
‘the throat and lung complaints of artists employed 
-in theatres where chemical treatment of the scenery 


is compulsory have, with some reason, been 
ascribed to the very noxious dust which these 
chemicals have given off. 

As far as the heating of the stage is concerned, 
I will only say that due care must be exercised in 
the installation of any heating apparatus, and that 
low-pressure hot water systems may generally be 
considered the most suitable and the least dan- 
gerous for this part of the playhouse. All openings 
and flues should be carefully. protected by wire 
netting, and in placing the radiators every care 
should be taken to prevent the dust, shavings, &c., 
accumulating near them. ~ Besides the ventilation 
in the stage roof referred to, a number of Conti- 
nental theatres have ventilating systems for the 
stage ; but, asa rule, I hold that this is unnecessary, 
excepting in stages which are practically in constant 
use for afternoon or evening performances and re- 
hearsals in the forenoon. 

Respecting the lighting of modern theatre stages, 
my remarks will, as I have already said, be em- 
bodied, in some separate articles on this subject, 
duly illustrated by the latest appliances provided in 
theatres at home and abroad. 

T have, in an early part of this series, referred 
to the ordinary gas system, and I have also re- 
marked on the appliances of electric light laid on 
in similar lines to the gas installation. I will 
only repeat here that whilst the great supply of 
canvas on a stage is a source of serious danger, it 





treated with some paint may withstand fire, or not 


is generally the illuminant that causes a stage fire. 
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Quite independent of the practical installation for 
scenic purposes, this point should always be before 
the engineer entrusted with the lighting of the 
theatre, and if I would add anything, it is to say 
that the greater simplicity of the installation and 
in the appliances for lighting, the more practical 
and safe they may generally be considered for the 
rough and ready working of stageland. 

The last point on which I would touch in connec- 
tion with the protection of the stage from fire is the 
installation of fire appliances, and here I would 
say that besides a good supply of so-called small 
gear and of hydrants under high pressure, with 
hose and branches easily get-at-able, the ‘‘sprinkler ” 
has been found to be of considerable use. I have 
already called attention to several stages saved by 
systems of sprinklers. It should be, however, re- 
membered that a number of prominent authorities 
by no means favour the use of sprinklers on the 
stage. Referring, however, to some notes which 
were published on the fire brigades and appliances of 
some Continental cities, and fully reviewed in these 
columns on February 15, 1895, I notice that men- 
tion is made of the application of sprinklers at the 
Buda-Pesth Opera House in the following way : 

‘* We were certainly not prepared for such a dis- 
play as we witnessed at the opera house at Buda- 
Pesth. Twice every year the extinguishing plant 
must be practically tested. In consequence, all 
scenery and furniture must be removed. The 
flooring of the stage is opened up, and means found 
to carry off the volume of water. The stage is 
filled with sprinklers, namely, iron cups fitted at 
intervals to water pipes carried across the ceiling. 
A small rod or pin holds the cup together, which is 
water-tight. The pin is held with a small metal 
ring, which melts at a given degree of heat. Auto- 
matically, as the ring melts and the pin gives way, 
the cup falls in half, releasing water at a high pres- 
sure, which strikes the upturned and dropped half 
of the cup, and is thereby spread around a con- 
siderable area. The practical display we witnessed 
quite convinced us that no fire could live under 
such a deluge, supplemented as it was in the course 
of a few seconds by the hydrants. Continued for 
any length of time, the building would stand more 
chance of being washed away than burnt.” 

Mr. Gerhard in his book, to which I referred 
above, writes as follows : 

‘*A separate and distinct system of automatic 
sprinklers, with fusible plugs, supplied from a fire 
tank on the roof, and not connected in any manner 
with the standpipes, should be provided. The 
sprinklers should be installed above and around the 
proscenium opening, on the ceiling or roof of the 
stage, under the rigging loft, under the fly galleries, 
and under the stage, at such intervals as will pro- 
tect every square foot of stage. Sprinklers should 
also be installed in the carpenter and paint shops, 
in the store-room and property-room, and in the 
boiler-room. It is desirable to provide sprinklers 
in all dressing-rooms, and where the loft over the 
auditorium is used for any purpose this should also 
be so protected.” 

I hold that sprinklers are quite essential in any 
theatre where an attempt is made to minimise the 
risk of fire, but I would point out that the normal 
conditions within the stage are altogether different 
from those warehouses and cotton mills for which 
sprinkers were originally introduced. In ware- 
houses the height of each floor seldom exceeds 
15 ft., whilst in a theatre sprinklers would have to 
to be fixed below the ‘‘ gridiron” and at a height 
of not less than 60 ft. from the stage floor. 
If the stage contains many ‘‘cloths” hanging 
parallel and almost touching one another, it is un- 
likely that the ordinary sprinkler would be of 
much use. It is essential to have sprinklers laid 
on with due regard to the exigencies of the stage, 
and I would advise the so-called indirect sprinkler, 
which throws a powerful jet of water against the 
ceiling (in this case ‘‘ gridiron”’), which spreads out 
and descends upon the fire; and I would further 
advocate that the lines of sprinklers should be laid 
on diagonally and not parallel to the proscenium 
opening. The sprinklers should also be divided 
into sections, so that in the case of a lesser emer- 
yency it is not necessary to put the whole stage 
under water, but only that section which is affected 
by the conflagration. There should be a possibility 
of easily switching on certain sections, and there 
should be a special lever to switch on the whole. 

It is only right to say that it is not long ago when 
I was opposed to the sprinkler, and did not have 
faith in its application on the stage, but I have 


since seen it used at Buda-Pesth and elsewhere, and 
am now under the impression that, if properly 
laid on and handled, this form of appliance 
is invaluable for the protection of the public. At 
the Buda-Pesth trial already referred to, it was all 
too apparent that it is impossible for any fire, how- 
ever great, to ‘‘ live’ where sprinklers and hy- 
drants are properly applied. 

It is, of course, not my purpose to here give details 
of the various requirements in fire appliances, but 
as a word of warning I would point out the fallacy 
of placing confidence in so-called hand-grenades. 
Visiting Cairo some little time back, I was struck 
by the precautions against fire, including the 
arrangement of numerous baskets of these grenades, 
for each of which Zaptiehs were on duty. Taking 
it for granted that a hand-grenade would: even 
affect a fire to the extent of an ordinary glass of 
water properly handled, it would be far more difficult 
to hit a given point with a grenade than with the 
water thrown from a glass. If Iam not wrongly 
informed, the police commissioner at Berlin not 
many years back published a warning against hand 
grenades, a brave show having been made with 
them. Their popularity in certain parts of the 
town was actually considered to be dangerous, for 
householders attempted to extinguish a fire with 
these ‘‘ bombs” instead of going to the nearest fire 
call-point to request assistance from the local 
brigade. 

In respect to the hydrants, they should not only be 
laid on carefully, but be equipped with hose and 
branch, so arranged that there is no difficulty in 
handling the appliance. If I am here to refer to any 
particular appliance, it would be to call attention to 
the advisability of using a rapid coupling for the hose, 
and among the many couplings I have seen of this 
description I would particularly advocate a bayonet 
coupling, of which a diagram is shown in Fig. 325 on 
the preceding page. It is known asa ‘‘ Storz” coup- 
ling, and is generally used in the fire brigades of Berlin 
and Vienna. To my mind it is more reliable than any 
of the tricky spring couplings which English makers 
appear to recommend. Then, again, as regards to 
laying the hose in theatres, I would either advocate 
the wheel system known as the ‘‘ Moorman,’ patent, 
see Fig. 326, page 533, or some simple system of 
flaking on a special holder. Of minor appliances, 
sand-boxes, with shovels, large cloths, and the ordi- 
nary mop, should not be forgotten. 

As Ihave said before, it is not my intention to 
speak of the firemen or of the establishment of fire- 
watches in theatres, no more than I have been 
able to refer to the establishment of the staff of 
scene-shifters, artificers, engineers, &c., on the 
stage. I would only take the opportunity of warn- 
ing those whom it may particularly concern that 
fires, whether large or small, necessitate the appli- 
cation of more than ordinary intelligence, and that 
the uniformed cab-runner who too often plays the 
part of a maid-of-all-work in the London theatre, 
and yet carries the distinguishing badge of a fire- 
man, is a dangerous and contemptible figure. 
Though I trust we shall have no great calamity in 
our playhouses, I am afraid that some day it will 
be seen here, just as it has been the case else- 
where, that places of public entertainment require a 
staff of practically trained firemen, and not the uni- 
formed dummies, or bogus firemen, who generally 
take their place in the metropolis. 

With these words of warning I will close my 
supplementary remarks on the protection of the 
stage from fire, only adding that I hold that the 
local tire brigade should be well acquainted with 
the building and exactly know the various facili- 
ties in respect to procuring water, &c. I was 
much struck at Copenhagen to find plans fully 
prepared as to the disposition of engines and 
men under various circumstances, and I have much 
pleasure in giving in Fig. 327, on the preceding 
page, one of the plans which illustrates the disposi- 
tions for the Royal Theatre at that town. In eee 
don, it should be remembered, it is of but quite 
recent date that a fire brigade officer is allowed to 
see the inside of a theatre in his official capacity. 


THE INSTITUTION OF NAVAL 
| ARCHITECTS. 
(Concluded from page 509.) 

NickEL STekEx. 
| Tne last sitting of the meeting was held on the 
| morning of Friday, April 9, when two papers were 
{down for reading. The first taken was by Mr. 











William Beardmore, and was on ‘‘ Nickel Steel as 
an Improved Material for Boiler Shell Plates and 
Forgings.” This paper we shall print in full ina 
future issue. 

The discussion was commenced by the reading of 
a letter by Professor Jamieson, in which the excel- 
lent results obtained with nickel steel were referred 
to. In some experiments he had made it came out 
next best to Professor Ewing’s standard bar. He 
thought it would be an important advance if what 
were known as armourclad dynamos could be made 
with this steel. 

Mr. James Riley stated that he had listened with 
great pleasure to Mr. Beardmore’s paper. The 
author had rightly referred to the subject as fas- 
cinating. He himself had found it so in 1889, 
when he had contributed a paper on _ nickel 
steel. Mr. Beardmore had pursued the investi- 
gation of the subject with great perseverance, and 
it was to be hoped that he would reap the 
reward due to him for his industry. The paper 
had briefly set forth the advantages of nickel steel, 
but Mr. Riley considered one of its chief merits 
was that it could be made in the ordinary way in 
the steel works, and only required average care in 
its manufacture. The paper gave them an example 
of evolution. The author was originally a wrought- 
iron man, had early taken to mild steel, but 
now he had found something more attractive, and 
was in the van of progress with a new material. 
Nickel steel was more easily manipulated than ordi- 
nary steel. The speaker called special attention to 
fatigue tests that had been referred to. A number 
of bars 14 in. square by 18 in. long were made with 
nickel steel, and also a number were made with 
ordinary carbon steel of the same carbon content. 
These were nicked on one side with a cold chisel, 
and were subjected to the usual fatigue tests. The 
bars were placed on supports 10 in. apart, and a 
weight of 10 cwt. was allowed to fall on them 
from a height of 3 ft., the bars being reversed 
after each blow. The test was continued in 
each case until the bars showed signs of fracture. 
The number of blows at that stage was noted, 
and the experiment was continued until the bars 
broke. Though the treatment of the nickel 
and carbon’ steel bars was _ identical, the 
results were widely different. The carbon steel 
was fractured after five blows, and broke after 
12 blows ; whilst it required seven blows to frac- 
ture the nickel steel, and 35 blows to break it—an 
increase of 147 per cent. The broken specimens 
were placed on the table in the theatre. In the 
case of the carbon steel the fracture was crystalline, 
whilst in the nickel steel bars it was fibrous. Mr. 
Riley said that no doubt that anxiety had been 
caused by the occasional failure of mild steel, but 
the fibrous appearance of the fracture in the speci- 
mens shown was not found elsewhere, and it gave 
evidence that the material possessed that most 
valuable characteristic of toughness. A circum- 
stance of great interest was that the characteristics 
of the steel varied with every increment of nickel. 
Mr. Beardmore had referred to an alloy of from 3 
to 4 per cent. of nickel in combination with vary- 
ing percentages of carbon. The value of nickel 
for armour - plates, forgings, and _boiler- plates 
had been referred to, but undoubtedly there 
were other fields in which the special charac- 
teristics of the new steel would be most ad- 
vantageous. The author had used the term ‘‘in- 
corrodibility.” This was a relative expression, 
but there was one alloy which was practically in- 
corrodible. It contained 25 per cent. of nickel, 
and was a really wonderful material. Five per 
cent. of nickel gave increased strength and elasti- 
city, and the material was also harder, whilst with 
7 per cent. of nickel these characteristics became 
more strongly marked, and the metal became so 
hard that it became difficult to machine, whilst with 
from 10 to 15 per cent. it was adamantine. At 20 
per cent. another change commenced, and at 25 per 
cent. of nickel the ductility was remarkable, and 
when annealed the extension was very great. If 
50 per cent. of nickel were used the metal was 
easily drawn into wire or tubes. It was incorri- 
dible and could not be fractured. No doubt: nickel 
steel was expensive, but it was not more, or much 
more, expensive than copper or brass. There were 
many positions in which its valuable qualities 
would warrant the additional expense ; pit ropes, 
firebox plates, for instance, besides many other 
uses. The use of nickel steel had not extended - 
very fast in this country, where it had been first in- 
troduced, but in the United States it had been re- 
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ceived with considerable favour. Shipbuilders would, 
however, find it of advantage in many positions, 
and the particulars put forward by the author 
should make members of the Institution pause and 
consider the merits of nickel steel. 

Mr. J. Milton said he quite agreed with the last 
speaker that the Institution was under an obligation 
to Mr. Beardmore for the paper he had read. He 
would be glad to know what class of nickel steel 
was used for boiler shells. He had carried out a 
good many tests, and was impressed by the excel- 
lent qualities of the metal. It would be of value if 
Mr. Beardmore would say what was the proportion 
of nickel in the various specimens to which he had 
referred, for the meeting had been told how widely 
the proportion of nickel present influenced the 
results. He had tested some which would make 
admirable chisels, and he would be glad to 
know if the author proposed to use 5l-ton 
steel for boiler plates; a question which Mr. 
Beardmore at once answered in the negative. 
The speaker next made reference to some remark- 
able endurance tests made with some German 
nickel steel. This had a tensile strength of 35 
tons, and was tested against some carbon steel of 
like tensibility. When the bars were nicked and 
tested, the superiority of the nickel steel was re- 
markable. Mr. Milton had made drifting tests 
with the same nickel steel, and had obtained 
results equal to those reached with the best soft 
steel. The nickel steel had been used with ad- 
vantage for rivets, and he had made tests in this 
direction also, for it was no use to employ a strong 
steel plate with soft rivets. The nickel rivets 
answered admirably, the only drawback being that 
they could not readily be cut out. He had also 
tested the 35-ton nickel steel by punching holes, and 
had found the material would stand the operation 
without being damaged, in this respect differing 
from ordinary boiler-plate steel. Members would 
be aware that as soon as ordinary mild steel 
passed the elastic limit in testing it stretched very 
rapidly, whilst nickel steel seemed to hold out 
to the end. He had found a difficulty with 
temper tests. The 43-ton nickel steel when 
tempered at a low cherry-red had not har- 
dened appreciably, but when treated at a bright 
cherry-red, and dipped, it hardened very much. 
Mild steel would not have hardened so much, and 
would have stood the bending test. This fact 
should be remembered, and noticed in use. There 
was one point which Mr. Milton reminded his 
audience was of importance to bear in mind in deal- 
ing with a new material like this. Most standard 
tests, which became stereotyped by use, were made 
with a view of showing the quality of the material, 
and did not necessarily represent the conditions of 
practical use. Such tests were made to show 
qualities which would be indications of good mate- 
rial in other respects—one properly made of good 
component parts. Thus, in stepping from mild 
steel to nickel steel it might easily be that too much 
extension would be demanded, not that extension 
would be needed, but because it had come to be 
looked on that extension was an indication of a 
good quality steel. In going, therefore, from mild 
steel to nickel steel, engineers would be likely to 
ask 25 per cent., whereas if they had stepped from 
iron to nickel steel, they would have been content 
with 16 per cent. It was necessary to guard 
against confusing the requirements of an old and 
a new material. 

Mr. Martell said the paper that had been read 
and Mr. Riley’s speech carried him back to the 
epoch-marking results that the latter gentleman had 
put forward in the same room many years before in 
introducing mild steel. The paper then read had led 
to the subject being put before Lloyd’s Committee, 
who had caused most exhaustive experiments to be 
made on the subject, and the result was, as all 
knew, that a reduction had been made in the 
scantling of ships. The present subject was not so 
much an extension of former practice as it was a 
new departure, and the results quoted would 
strike all with astonishment. It was really mar- 
vellous that a material so fibrous as that of which 
samples were shown could be produced without 
placing it under the hammer. Its best quality was 
its remarkable strength up to the elastic limit, 
and that was important, for when a metal begins to 
stretch its value very rapidly disappears for struc- 
tural purposes. The important question remained 
whether it could be made within a reasonable price, 
for though Mr. Riley had said it was not more ex- 
pensive than copper, that cost would bar its use for 





most purposes. Mr. Riley here explained that when 
he made that remark he was referring to the 25 per 
cent. alloy. He might add, for the information of 
the meeting, that the addition of nickel increased 
the price of steel at about the rate of 31. per ton 
per unit ; thusa steel with 3 per cent. of nickel 
would cost about 9/. per ton more than ordinary 
steel. That, said Mr. Martell, would be prohibi- 
tive for ordinary shipbuilding purposes. Still it 
was well to remember that when mild steel first 
took its place on the market its price was 20I. per 
ton as against iron at 61. or 8/. per ton. That was 
when Mr. Riley first brought it in, but now it had 
become that steel was really cheaper than the 
qualities of iron that would have to be used for 
shipbuilding purposes. There was, therefore, hope 
that nickel steel might be so reduced in price as to 
come within the reach of the shipbuilder; but to 
bring this about the vast stores of the metal which 
were said to be contained in the earth would have 
to be discovered and developed. 

Admiral Sir John Hay remarked that it would 
be interesting if the author would say what propor- 
tion of nickel was contained in the test specimens 
to which he had made reference in his paper. 

Mr. J. Macfarlane Gray regretted Mr. Riley 
had not started his investigations and Mr. Beard- 
more his tests 50 years before, as then he, the 
speaker, might have been spared a failure. 

hirty-five years ago he had invented a pneumatic 
riveting machine which worked at great speed. 
A difficulty, which had proved then insurmount- 
able, was that he could not get a snap to stand 
the rapid blows that were delivered. Some snaps 
would last several hours, some would give way 
directly. If nickel steel would stand 600 blows a 
minute, it was what he had wanted then. 

Sir Edward Reed said it might be inferred from 
what had been said that nickel steel was outside 
the possibility ef use for shipbuilding, excepting 
for armour-plates, on account of expense; but as 
a matter of fact it had been used to some extent 
in the construction of torpedo craft, and in other 
special work where money cost was not so great a 
consideration. 

Professor Biles had made experiments to test 
the corrodibility of nickel steel. He had received 
a plate which he had had riveted upon the bottom 
of a ship, and had then forgotten it for three or 
four years. The plate had ultimately been taken 
off, and was found to have lost very little weight. 
It had been left bare, not being painted. In 1893, 
again, he had put a nickel steel plate into the 
double bottom of a ship in the most trying position, 
under the boilers. He had also forgotten that plate 
until listening to the author, who, in reading his 
paper, had brought the circumstance to his mind. He 
would get the results of the experiment, and com- 
municate them to the Institution. He had heard 
that the roughness of the thin nickel-steel plates 
had given trouble with torpedo - boats. Had 
this trouble been overcome? The question of 
cost was, of course, at the bottom of the 
problem for mercantile ship work, but, as had 
been stated by Mr. Martell, there was the example 
of mild steel as an encouragement. At first the 
latter material had been too dear for anything but 
war-vessels. Then it was found possible to build 
a ship to carry the same weight as an iron ship ; 
thus it came about that a steel ship of the same 
size could be built at as small a cost as an iron ship, 
and now steel was so cheap that the shipbuilder 
could hardly build an iron ship if he wanted to. 

Mr. Ellis, of the firm of John Brown and Co., of 
Sheffield, had much pleasure in congratulating a 
brother steelmaker on his paper and the excellent 
results obtained with nickel steel. He could fully 
bear out what had been said as to the merits of the 
material, and, in regard to the high elastic limit, the 
experiments made by his firm were in accordance 
with those quoted. Speaking of practical applica- 
tion, Sir Edward Reed had stated that it was being 
used in special instances, and he might add that his 
company were eehce y a considerable number of 
ammunition tubes and other details of constructive 
shipwork which were made of nickel steel, and 
which were being ordered by various Governments 
regardless of the additional cost. The effect of 
fracture had been alluded to, and he could add 
some information on this point. A friend of his, 
who was the director of a large firm on the Conti- 
nent, had experimented with a 104-in. nickel steel 
shaft, 1 metre long, which had a hole 2 in. to 3 in. 
in diameter through it. He had nicked it to a 
depth of about 6 millimetres and placed it between 








supports. He had then pressed it to 1000 tons 
before it gave way by showing a slight crack, and it 
was notuntil the load had been increased to 2500 tons 
thatthe piece succumbed. This bore out the qualities 
claimed. It might be thought, from what had been 
said, that the use of nickel in steel was superseding 
the Harvey process. This, however, was not so. 
Nickel steel not Harveyised was used for 2-in. or 
3-in. plates, but for the main protection of battle- 
ships, Harveyised armour was used, either with or 
without-nickel and other alloys. There was not the 
slightest indication of the Harvey or cementation 
process falling into abeyance, for it was only by it 
that manufacturers of armour-plates could meet the 
severe demands of the Admiralty.. He thought it 
must have been very gratifying to Mr. Riley to see 
the triumph of nickel steel. There was one whom 
many present would be sorry to miss on that 
occasion ; that was Mr. Hall, of Sheffield, whose 
labours in the same field would not be forgotten. 

Mr. Thom said that there were some positions in 
which engineers still preferred to use wrought iron 
in place of steel, as it would better stand an alter- 
nating strain. For instance, in propeller bolts it 
was preferred, and shipowners found they were 
not so likely to lose propeller blades when they had 
good iron bolts, and this although they went to the 
best engine-makers for the steel bolts. Mr. Beard- 
more said that a nickel steel shaft would not break, 
but he was convinced that any shaft would break if 
it were not in line. 

Mr. Moss asked if Lloyd’s would make any 
concession if it were proved that nickel steel 
could be used with advantage in the manner stated. 
Mr. Milton had formerly read a paper showing 
that there was deformation in a boiler, and with 
nickel steel he concluded that deformation would 
do less harm. Mr. Corrie said that Lloyd’s would 
undoubtedly give advantage in regard to nickel 
steel if they were thoroughly convinced that it were 
desirable to do so. 

Mr. Wallace said the question of fatigue was 
one of some importance. It did not follow that 
because the shaft mentioned stood so well the 
falling test that it would stand fatigue—a long- 
continued test—equally well. One of the tests in 
this direction was to place a bar in a machine 
made for the purpose, and to keep it revolving for 
a long period of time. Had this been done with 
nickel steel ? 

Mr. Riley, in further explanation of what he 
had formerly said, pointed out that boiler-plates 
are now being made up to the remarkable thickness 
of 2in. with ordinary mild steel. With nickel 
steel 25 per cent. could be saved on that thickness, 
and when it was considered what a difference that 
would make in handling and in machinery required, 
it would be seen that there was a good deal to be 
said in favour of the extra cost of nickel. Mr. 
Thom had given instances of the failure of propeller 
bolts, and had said that instructions were given to 
the best engine-makers to supply the best steel 
bolts. Mr. Riley had, however, known ordinary 
steel bars to be screwed and used for propeller 
bolts, and it was not to be wondered that failures 
should occur under these circumstances. 

Mr. Beardmore, in replying to the discussion, 
said that there was very little left for him to say 
after Mr. Riley’s speech. Very few debatable 
points had been raised, and what he had stated in 
the paper had mostly been confirmed. He had not 
experimented much with a steel very rich in nickel, 
and therefore could not comment on Mr. Riley’s 
remarks on that point in regard to corrosion. The 
statement made as to the thickness of boiler-plates 
was important, and engineers considered plates were 
getting too thick, and if so they would have to 
adopt nickel steel to save 25 per cent. of the 
material. Table III. in the paper gave the results 
of boiler-plate tests, but the author did not put 
the material forward for boiler flues. He did not 
get quite so good a temper test with nickel steel, 

ut the difference was very small. The carbon in 
that case was equal, being .18. As to the price, the 
demand yet was small, but when the material was 
made in larger quantities the price would doubtless 
go down. Mr. Riley had given a good idea of the 
price when he said it would be about 31. extra per 
ton per unit. Most of the steel he had mentioned 
contained about 3 per cent. of nickel. Respecting 
the remarks of Mr. Thom, all experiments went to 
show that nickel added toughness to steel, and, 
therefore, the nickel steel would meet the require- 
ments referred to. It had been asked whether a 
better class of raw material forming the component 
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ROLLS AND RADIAL DRILL 


CONSTRUCTED BY THE NILES TOOL WORKS, HAMILTON, OHIO. 





Fig. 1. 


parts had been used in the nickel steel, referred to | 
in the paper as being under test, and whether | 
special ore, &c., had been required. In reply to} 
this, Mr. Beardmore said it was entirely the nickel | 
that gave the advantages, but naturally the better | 
the material was at starting so much the better it | 


would be at the end. | 


ELEcTRICAL TooLs FOR SHIPBUILDING. | 


The last paper read at the meeting was on the 

Application of Electrical Transmission of Power | 
n Marine Engineering and Shipbuilding,” by | 
Herr F. von Kodolitsch. This paper we shall print | 
in full in a future issue. | 

Mr. Martell opened the discussion, and referred to | 
the interesting and valuable nature of the author's | 
contribution. Herr von Kodolitsch had been kind 
enough to come all the way from Trieste to explain 
any points that might arise in the discussion ; and, 
incidentally, he had shown how much we in Eng- 
land had lagged behind in the application of elec- 
tricity for the transmission of power in the shipyard. 
When Mr. Martell had seen these tools at work in 
Trieste, through the kindness of Mr. Kodolitsch, 
he had then thought that the thing had got to 
advance, and should be brought before our own | 
shipbuilders. This had been most effectually done 
by the reading of the paper. In the present day, 
labour was the great thing that had to be considered, 
and with these heavy castings, which weighed more | 
than the machines need do, it was an advantage 
rather to take the machine to the castings than | 
the castings to the machine, as of old. 

Sir Raylton Dixon could fully endorse what Mr. 
Martell had said in regard to the question being one 
of supreme importance. In his shipyard attention 
had been specially directed ‘o this matter. He} 
regretted that the author had confined himself to | 
portable machines, as electricisy was used in this 
country for driving heavy fixed machines. The) 
works of Messrs. Dorman, Long, and Co. were a' 
notable example. It was being adopted in ship- | 
yards also very largely, almost all new plants being 
electrically driven, whilst several older yards were | 
being remodelled with this object specially in | 
view. Messrs. Withy and Co. were driving the 
whole of their machinery by electricity, and though 
they had not had long experience, it was sufficient 
to convince them of the advantages of the system. | 
Iie would apply electricity to the whole of the} 
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outlying machinery in a shipyard, for the small | 
proportion of power used, compared to that de- 
veloped, was lamentable in positions where steam 
pipes had to be taken a long distance, and, more- 
over, were frequently laid underground. The 
consumption of steam by machine tools driven | 








This was not only on account cf condensation, 
which, of course, was a most important item, 
but because engines were kept clattering away | 
whether the machine was being used or not, either | 
owing to the trouble in restarting them through 
cylinders and steam pipes being full of water, or 


MACHINE. 


AMILTON, OHIO. 





| many repairs with electric motors was an important 
| feature. Messrs. Dorman, Long, and Co., with 
| their heavy machinery electrically driven, found 
the expense for repairs almost nothing. It 
was necessary to cover the motors in, so that 
they would not get wet or dirty; but this was 
easily effected. With electrical driving, machines 
could be placed any distance from the source of 
power without appreciable loss—it did not matter 
whether it was 100 yards or 1000 yards. Again, 
in regard to simplicity and absence of repair 
the whole thing was a great success. Messrs. T. 
Richardson and Sons at great cost had remodelled 
their yard for the use of electric power, and the 
speaker was convinced that they had done right. 
He pointed out the advantage of using nickel steel 
| with the machines referred to. In conclusion, he 
/would say that, in spite of the remarks of Mr. 
| Martell, we were not altogether so behindhand in 





| this country in this branch of engineering, more 


especially in the district with which he was con- 
nected. 

Mr. Yarrow had visited the Austrian Lloyd’s 
works at Trieste, and would bear witness to the 
reduction in cost and saving in time that was 
effected by using the tools which the author had 
described. He himself had adopted the system of 
electrical driving in the manufacture of his water- 
tube boilers, and had found that in expanding 
tubes three times the work could be done as com- 
pared to hand work, and that the results were more 
satisfactory. It was no inconsiderable matter 
where thousands of holes had to be drilled and a 
like number of tubes expanded, so that both in 
regard to cost and convenience they had found a 
great advantage in the application of electrical 
methods. 

Mr. Wallace had taken a great interest during 
the last five or six years in the question of elec- 
trical transmission. He had visited the Austrian 
Lloyd’s shipyard, and had found that more had 
been done there by Mr. Kodolitsch than in any 
shipyard he was acquainted with. He (the speaker) 
had. applied the system to drilling holes in furnace 
mouths, which, as was well known, had to be made 
in place. His machine was one of Rowan’s, but 
had not the system of holding-on magnets supplied, 
these being heavy. He especially pas the 


by their own engines was much to be deplored, from negligence, The gain in not having to do so author’s knuckle-joint, which was a very usefu) 
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device for boring cylinder laggings where a number 
of holes had to be drilled. Electrically driven 
drills had been used for some years past, but these 
had been applied with magnets which, as he had 
stated, were heavy, and he agreed that the author's 
device gave sufticient pressure to the drill. For 
his own part he was surprised that this system 
was making such slow progress in this country, 
especially when it was considered, as he had found 
by experiments he had himself made, that outlying 
machines in a shipyard would use 100 Ib. of steam 
per indicated horse-power per hour. Thatwas not an 


uncommon thing, he believed. Whilst allowing for | 


all loss with electricity, they would he able to get an 
electrical horse-power for 18 Ib. of steam, and the 
loss to a considerable distance would not be more 
than 25 per cent., so that the quantity of steam 
for equivalent power would be about 30 lb. for 
electrical driving as compared to 100 lb. for steam- 
driven tools. In one case he was acquainted with, the 
manager of the works had consulted electrical engi- 
neers as to the saving that would be made by using 
electrical driving, and the experts had said there 
would be no gain. In spite of this, the firm pro- 
ceeded with the work, and they found they 
could afterwards dispense with one boiler (Mr. 
Wallace did not say out of how many), so it would 
appear that the electrical engineers themselves did 
not fully appreciate the benefit of the industry 
they represented. 

Mr. Casey said that the last paper at the Berlin 
meeting was on electricity for pumping. He re- 
ferred to the danger of electrical lights going out in 
cases of collision, a circumstance which had not 
much to do with the subject of discussion. 

Herr von Kodolitsch, in reply to the discussion, 
said that with regard to fixed tools, the larger ones 
were all driven with electricity, and in two years he 
hoped that the whole of the machines under his 
charge would be electrically driven from one central 
station, for the waste of coal by separately driven 
steam machines was enormous. His paper, how- 
ever, was on a specific subject, viz., the portable 
tools. 

A vote of thanks to Herr von Kodolitsch, and the 
usual votes of thanks to the President, the Council, 
and the Society of Arts for the use of the theatre, 


brought a very successful and admirably organised | q 


meeting to a close, 








THE DUQUESNE FURNACE PLANT. 
(Concluded from page 473). 

In our issue of April 9 we dealt with the furnaces, 
the stockyards, the hoisting and charging apparatus, 
and the blowing, pumping, and electric light engines 
of the Duquesne Furnace Plant at Pittsburg. In the 

resent issue, on our two-page piate, we illustrate the 
“some y-Cowper stoves wt am to this plant. Figs. 15 
and 16 show the group of eight stoves connected with 
each pair of furnaces, while Fig. 17 is a vertical sec- 
tion through one stove in line II. II., Fig. 18. Fig. 18 
is a section on line I. I. of Fig. 17, and shows the base 
of the stove; Fig. 19 is a section on line III. IIL, 
Fig. 20; Fig. 20 is a section on line IV. IV., Fig. 19; 
Fig. 21 shows the form of the chequer tile; Fig. 22 is a 
plan of two Kennedy-Cowper stoves. Each stove is 21 ft. 
in diameter, and 97 ft. over all ; the tops of the stoves 
are level with the tops of the furnaces, and a bridge 
yassing over them connects the tops of each pair of 
eaten, In each stove there is a central combustion 
chamber, and chequer-work of special tiles. These 
tiles have openings approximately 9 in. square with 
filleted corners, Fig. 21, for the down passage of the 
gases through the regenerator. This construction was 
adopted because it gives very smooth flues, and because 
the round corners obviate the danger of dust gather- 
ing in the flues, as it is apt to do in the case of those 
with sharp corners. The ironwork of the stoves is 
very strong to resist the heavy pressure which must 
pe blown at times in connection with such a high fur- 
nace. The bottom sheets and the first row of side 
sheets are § in. thick, and the remainder of the shell 
to the top ring is ;% in. thick. The top ring and 
the dome are } in. thick. Owing to local conditions, 
each stove is provided with an independent chimney, 
instead of one large chimney serving for the group of 
stoves and boilers. These chimneys are 130 ft. high 
and 5 ft. in diameter. They are provided with a 
butterfly valve seated on a bronze water-cooled seating 
ring (Fig. 17). 

The surplus gas is used to heat the boilers, and 

rovide steam not only for the furnace plant, but also 
for the adjoining steel works. The steam is carried in 
a 28-in. pipe to the first blowing engine. The pipe is 
reduced to 24 in. for the balance of the engines, to 
18 in. to the electric power station, and to 12 in. to 
the pump-house. Provision has been made for the ex- 





pansioa—6 in. 300 ft.—by a swing expansion joint, 
and a similar joint has been put in the cold blast 
main. 

The ordinary blast pressure at the tuyeres is, as 
noted, 15 1b., but the engines can blow up to 25 lb. 
The temperature of the blast is 1000 deg., the idea 
being that the stoves should have a reserve to fall 
back upon when higher temperatures are needed. 
The temperature of the escaping gases at Duquesne is 
400 deg. 

With a yield of ore ranging from 57 to 60 per cent. 





to find pleasure in emancipation from heavy manual 
labour. Unlike the unionist in this country, he 
sees that the salvation of the working classes must 
come through the labour-saving machine, and that 
every improvement in mechanics is a stepping-stone by 
which he and his class may rise to a more intellectual 
existence, 

Capital is not yet as ee in America as it is in 
this country, and probably it would not be economical 
to adopt here the plan of driving blast-furnaces at the 
rate which obtains there. Each land must adapt 
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of iron, the following records have been achieved to 
ate : 


Tons. 
Best month’s record 17,182 or 
172 per day 
Best week’s record oie 4110 
Best day’s record ... ; 690 


The best month showed a coke consumption of 1700 lb. 
per ton of pig. The limestone charge is about 25 per 
cent. of the ore charge. The furnaces are adapted to 
and have worked 75 per cent. of Mesaba ores in the 
mixture, and no irregularity in the furnace operation 
has been experienced. 

This Duquesne furnace plant represents a very great 
advance on what has been done in America, and, of 
course, there is no European plant that can compare 
with it in size and output. It has already gone 
right ahead of the Edgar Thomson furnaces, and 
it is probable that it will improve on the present 
figures. Interesting as it is as an example of 
engineering and metallurgical practice, it has yet a 
far more important aspect for us in England. re de- 
monstrates the lines on which American manufac- 
turers are progressing. A rumour has been lately 
current that certain American capitalists are in nego- 
tiation for a number of English iron and steel works, 
which they purpose reconstructing, and running 
according to Transatlantic practice, and if this be true, 
in the near future we shall have further opportunities 
of studying the methods which obtain in the States. 
The idea which dominates all American enterprise at the 
present day may be summed up in six words ; capital is 
cheap, labour isdear. No pains are spared, therefore, in 
devising labour-saving appliances, and money is 
lavished over their construction. In the furnaces illus- 
trated in our issue of April 9, and in this issue, we have 
anotable example of this. As faras possible everything 
takes place automatically, and the number of men em- 
ployed is reduced to a minimum. Two thousand tons of 
material are poured into each furnace daily, and yet 
a single man at the hoist represents the only human 
agency connected with the lifting, tipping, and re- 
turning of the buckets. There are no men at the fur- 
nace top, the lifting of the bell and the tipping of the 
bucket being done by machinery alone. The same 
idea pervades the whole of the plant ; all the work is 

rformed by mechanical power, the men merely 

irect. The idea that the workman is merely 
a superior kind of beast of burden finds no accept- 
ance in America, either among masters or servants. 
In this respect he is beaten entirely by the 
steam engine, and his own aspirations lead him 





its methods to its conditions. Further, labour is 
cheaper here than there. But matters are tending 
towards equality. If our competitors in the States 
will avoid scaring the English investing classes by 
untried theories of finance, they may dip deep into 
John Bull’s pocket. Already there is a steady rise of 
wages going on here; it will not be a great while 
until our conditions approximate to theirs, and it is 
well to look forward to a time when the States will 
make a greater bid for the world’s iron trade than it 
does at present. 








SPECIAL AMERICAN MACHINE TOOLS. 

ON several previous occasions we have illustrated and 
described some of the special machine tools made by the 
Niles Tool Works, of Hamilton, Ohio, and we this week, 
on pages 536 and 537, illustrate some others of con- 
siderable interest. The large bending rolls shown in 
Fig. 1, Rese 536, were recently shipped to the United 
States Navy Yard in New York, having been made 
especially for the Government. The machine consists 
of two massive housings 25 ft. 2 in. apart, united at 
the top by two 15.in. I-beams, and below by two heavy 
side-frames, with bearings for six pairs of rollers, 
three pairs on each side to support lower rolls, these 
rollers each 6§ in. in diameter. The tops of the side- 
frames are turned in level, so as to form a table with 
rounded corner, about 2 ft. wide on each side and 
about 2 in. below the top of the lower rolls. The 
rolls are three in number—one upper and two lower— 
each 25 ft. in length. The lower rolls are each 14 in. 
in diameter, with centres 18 in. apart. They are sup- 

rted along their length by rollers carried on side- 
rames (as described above), and driven, one at one end 
and theother at the otherend, by heavy shafting and spur 
gears giving 120 reductions, and operated by a pair of 
8 in. by 10 in. engines, making 324 revolutions per 
minnte. The top roll is 16 in. in diameter, reinforced 
by a heavy built-up plate girder or strong back, carry- 
ing three pairs of rollers on its underside, similar to, 
and directly over, those carried on the side-frames, 
the whole raised and lowered by means of a heavy 
vertical screw at each end, operated by means of worm 
and bevel gearing, so arranged with clutches that 
each end can be raised or lowered independently of 
the other, or both ends together. The gearing is 
—— by a pair of 8 in. by 10 in. engines, making 
200 revolutions per minute, and giving a motion of 
about 1} in. per minute to either or both ends at that 


8 : 
Both engines are located together at one end of the 
machine, with levers and handles so arranged that all 
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the motions of the rolls may be conveniently controlled 
by one operator stationed in such a position that he 
may see the plate passing through them. 

The machine is 38 ft. over all in length and 
11 ft. 8 in. over all in height, with tops of lower 
rolls 2 ft. 6 in. from the floor. The design, workman- 
ship, and material throughout every part of these 
rolls, engines, operating gear, &c., are of the highest 
class. Every shaft, gear wheel, clutch, and roller are 
turned out perfectly true. 

In Fig. 2, page 536, is illustrated a large radial drill 
weighing more than 20 tons. The length of arm is 
7 ft. Gin., and it will drill to centre of circle outside of 
column 12 ft. 2 in. The greatest distance from sole- 
plate to end of spindle is 7 ft. 6 in. ; from floor to 
end of spindle, 8 ft. 6in. The table is 28 in. by 
28 in., and its height above the soleplate is 28in. The 
spindle is 3} in. in diameter, and is arranged to take 
Morse socket No. 4. The spindle has 20 in. traverse. 
The vertical driving shaft is made of sufficient length, 
and key-seated its whole length, so that it will connect 
from countershaft to driving wheel on top of column, 
to accommodate itself to college up to 20 ft. in height. 

This tool is of the same general construction as the 
other standard sizes of the Niles Company, the column 
being of large diameter, and the arm of such construc- 
tion as to give it the necessary stiffness and rigidity 
to reduce the spring to the minimum amount. The 
parts are arranged so as to be in convenient reach of 
the operator, and the machine possesses all the 
special features that are incorporated in other sizes 
of radial drills by the same makers. 

The large cylinder boring machine, illustrated in 
Figs. 3 and 4, page 537, was built for a Western firm, 
and was designed for boring the main cylinder ports and 
the frames of Corliss engines, and also for general mis- 
cellaneous boring and facing. The machine is cabin 
with two bars, one 14 in. and one 7 in. in diameter. 
Each of these boring bars is fitted with a sliding head. 
The feed to the sliding head is obtained through the low 
column shown on left-hand of front view of machine; 
this column is put in for that purpose. The construc- 
tion of the saddle and main pA mg for the purpose of 
miscellaneous boring prevented the application of the 
feed to the saddle, hence the use of this outer column. 

The traverse of the 7-in. bar is 8 ft., this being mea- 
sured from the point of the tool on the facing head 
next the main column. The maximum distance from 
the point of tool on facing head next the column to 
the outboard bearing is 10 ft. The main spindle is 
8 in. in diameter, and has 60 in. traverse, with a 
sliding bar to bore 60 in. The machine is furnished 
with one pair of port-boring bars to bore 5 in. diameter. 
The maximum distance from the top of the table to 
the centre of the upper boring spindle is 7 ft. 4 in. 
The table is so arranged that the upper facing head, 
or the one furthest from the main column, will clear 
the outer edge of the table in boring smaller cylinders. 

The machine is adapted to bore the main bore and 
the two ports simultaneously of cylinders of the 
above specifications, and covering a range of diameters 
from 14 in. to 60 in. ; and it is adapted to bore the 
main bore and one port simultaneously of cylinders 
from 12 in. to 14 in. in diameter. It is also arranged 
to face, counterbore, and turn the flanges of frames. 

The machine weighs approximately 110,000 Ib. It 
is a magnificent tool, and one that is admirably adapted 
to special and miscellaneous work in the construction 
of Corliss engines. Besides, as stated, being adapted 
to general boring purposes, it is arranged to bore out 
frames for crossheads of Corliss engines. 








THE U.S.S. ‘‘TERROR” AND THE PNEU- 
MATIC SYSTEM AS APPLIED TO THE 
GUNS, TURRETS, AND RUDDER.* 


By Passed Assistant Engineer T. W. Kinkarn, 
U.S. Tees. 

. THE keel of the United States Monitor Terror was laid 
in 1874 at Cramp’s shipyard, Philadelphia. Her sister 
ships are the Miantonomoh, Amphitrite, and Monad- 
nock, The displacement, commonly given as 3990 tons, 
1s normally about 4100. The vessel entered upon her first 
commission on April 15, 1896, at the Navy Yard, New York. 

e ship was not given lines for highs , and 8 or 9 
knots is considered good steaming with clean bottom and 
smooth water. She can, however, be forced up to 10 knots. 


General Data. 


Length on L. W.L. 259 ft. 6in 
mm... AY kes nay Ks A Ue 
Draught, maximum ... bs se ey ae 
” mean... ine wee eke ee 
Tons per inch at L.W.L. _... Ef 27.67 
Thickness of hull platin sis ai $ in, 
‘ protective om a =, 
Ps side armour, nickel steel i! ee 
— wood ing ... oe : ae 
Number of bulkhead water-tight 
_compartments axe si aos 18 
Number of double bottom compart- 
ments ... so aa a is 31 
Mean freeboard ae ts aa 27 in. 








* From the Journal of the American Society of Naval 
Engineers, ; 


The engines are of the inclined, compound, direct-acting 
type, completely jacketed. The starboard cylinders 
belong to the port shaft, and vice versa. Each low-pres- 
sure piston has two rods, 4} in. diameter, and each high- 
— piston has one rod, 5 in. diameter. None of the 

arings contain antifriction metal. The condenser is 
underneath of and forms the bed for the two main en- 

ines. Each cylinder is fitted with Meyer cut-off valves. 
he rods are packed with Katzenstein’s metallic packing. 


Machinery Data. 


Diameter, high-pressure cylinder ... 32 in. 
2 ” Ow ” ” tee 48 ” 
Stroke... sae as 42 ,, 


Length of connecting-rod “i 
Cooling surface in condenser 
Diameter and stroke of circulating 


4900 sq. ft. 


pump cylinder was acl .. Lin. & 12 in. 
Diameter of runner for circulating 

pump ... ae ea os ee 35 in. 
Diameter of nozzle... 12... 


a: and stroke of two air pump 
steam cylinders... oe ... llfin. & 24 in. 
Diameter and stroke of two air pump 
water cylinders eS a a ie -s See 
Number of single-ended three-fur- 
nace boilers... — ie a 6 
Total grate surface i 378 sq. ft. 
» heating ,, Ey bs as Re 
Diameter of shell 4 we ete 12 ft. 


Length nA ae 10 ft. 7 in 
Thickness _,, a ies i # in. 
Working pressure, per gauge ... 80 Tb. per sq. in. 
Diameter of smoke-pipe a ww =6-. S$ Sm, 


Height of smoke-pipe above grate... 52,, 11,, 
Number of fire-room blowers oye + 
Diameter of fans es bes eS; 50 in. 

is and stroke of steam cy- 
linders (two) ... ee ces 
Area of outlet ... 
There is no evaporator. 
The bunker capacity is nominally 285 tons of bituminous 
coal ; but on account of the presence of numerous venti- 
lating ducts, 265 tons is the actual maximum. 


5 in. & 5.in, 
4 sq. ft. 


VENTILATING SYSTEM. 


The ventilating system is elaborate. Two of the 50-in, 
fans which supply the fire-room are ordinarily used to 
exhaust from the forward berth deck. The other two 
fire-room fans take fresh air from the armoured duct and 
deliver part to the fire-room and the remainder for 
— ventilation; or, all of the fresh air may be 

irected to either use alone. Two more 50-in. fans, 
located in the engine-room, exhaust from the after berth 
deck and deliver into the inclosed spaces back of and 
over the boilers, whence air is discharged through holes 
in the armoured deck into a casing surrounding the smoke- 
pipe. All of the six main ventilating blowers can be 
arranged to draw fresh air from above. The discharge 
of air into the spaces above the boilers is intended to 
ameliorate the temperature of the superstructures. The 
latter contains the crew’s mess-room, galley, water-closets, 
pay-office, armoury, sick bay, executive officer’s office, 
captain’s office, warrant officers’ mess-room, and one 
state-room. 

Two 30-in. steam fans, one for exhaust and the other 
for supply, are provided in the engine-room for the 
special ventilation of that compartment. 

The bunkers are supplied with fresh air through pipes 
which tap the downcasts to blowers. The exhaust from 
the bunkers is led to a breeching at the bottom of a 2-ft. 
pipe concentric with the smoke-pipe. This draught pipe 
also serves to draw some of the hot air from the fire- 
room. A cone valve at the top is worked by a rod and 
lever in the fire-room. 

A 24-in. supply main runs fore and aft the ship on 
either side and admits air to the berth deck through 
louvres in the deck. Branches lead to the various store- 
rooms and magazines. 

Parallel to the supply mains run the exhaust mains, 
with branches overhead on the berth deck. All the living 
spaces on the berth derk have both supply and exhaust 
ventilation. 

In addition to what has been already mentioned, the 
Terror has the usual auxiliary machinery. 


ARMOURED STRUCTURES. 

The armoured structures on the Terror consist of two 
main turrets, armoured smoke-pipe, and armoured ven- 
tilating tube. 

Diameter of each turret, external ... 
Thickness of turret armour, nickel 
steel . ess ie 114 in. 


24 ft. 2 in. 


Height of turretarmour _... a «| OTe ais 
Thickness of smoke-pipe and venti- 

lator armour ... ~ ss my 6 in. 
Height of smoke-pipe and ventilator 

armour... Ses oa a Sis 4 ft. 
Internal diameter of armoured venti- 

lator... ae as ssa 5 5ft. 6 in. 
Weight of one 10-in. gun 56,400 Ib. 


ms sa turret and contents, 
BUN ee 6 css een pete tes 250 tons 
PNEUMATIC SysTEM. 

Of course, the foundation of a good pneumatic plant is 

a proper contrivance for furnishing an abundant supply 
of compressed air. The two compressors on the Terror 
are special designs of the Norwalk Iron Works. They 
were put into the ship about three years ago. Neces- 
sarily, they are more compact than the ordinary com- 
mercial form of machine. Theyare very heavy and 


chere is considerable friction ; but the machines are not 





too large for extreme requirements. 





Number of compressors ae dc 2 
Diameter of steam cylinders (two) ... 
= high - pressure air cy- 


linder ... ae a we a. 173 ,, 
Diameter of low-pressure air cy- 

linder ... aa as a ae 28 ,, 
Diameter of special air plunger... 28 ,, 
Stroke of all pistons and plunger ... 24 ,, 


Floor space occupied by one com- 


pressor... —... . 14 ft. 6in. by 
9 ft. 6 in. 
Maximum height of compressors ... 5 ft. 6 in. 
Weightof onecompressor (estimated 24,000 Ib. 


Although each turret (see Fig. 1, page 540) has one 
of the compressors near by, a communicating pipe 
between the machines allows either compressor to 
operate either or both turrets. The receiver pressure in 
the compound compressor is about 26 Ib. per gauge, 
and the final pressure, used for the ordinary - 
of the system, is 125 lb. per square inch. The small 
plunger operated by the machine takes air at 125 lb., and 
compresses it to 1200 1b. or more, as may be required ; 
but 550 Ib. is about the right pressure for the recoil 
cylinders. The mean recoil with this pressure has been 
about 30 in. The high-pressure service is needed only in 
case of leakage from the recoil cylinders. The intake 
valves on the low-pressure air cylinder are simple cast- 
iron Corliss valves, all the other valves on the compressor 
being spring-seated mushroom valves. The air cylinders 
and the two receiver cylinders are water-cooled, a small 
duplex pump, with steam cylinder 44 in., water cylinder 
34 in. in diameter, and stroke 4 in., giving the necessary 
circulation for both compressors, The communicating 

ipe, after a short service, becomes too hot to be borne by 

and. 

The greatest tax on the compressors is caused by the 
turning engines, of which there are two in each turret. 
The motors run at high speed, and are reversed and stopped 
by means of the well-known shifting eccentric, operated 
by levers from the raised platform between the guns. The 
motor shaft carries a worm which gears into a bronze 
wheel held by friction to a vertical shaft. The latter is 
spur-geared to a second shaft carrying the pinion which 
operates the turret by contact with a large internal cast- 
steel gear. Should the turret receive a heavy turning 
impulse, such as would be imparted by a glancing shot, 
for instance, it is expected that the friction connection of 
the bronze wormwheel would save the gear teeth from 
rupture (see Figs. 2 and 3, page 541). The weight of the 
turret is borne on conical bronze rollers carried in a 
circular cage. 

The storage capacity of the pipe leading from either 
compressor to its neighbouring turret is so small that the 
turret can be moved within two or three seconds of the 
time of starting the compressor. When the compressors, 
on the recent sea trial, were driven to their utmost capa- 
city, in order to establish a record for turning the turrets, 
their speed at first was about 96 revolutions per minute, 
but this was somewhat reduced by priming. 

Two automatic stops, secured to the floor of each turret 
chamber, operate on the reverse shaft of the training 
motors, and prevent the turret from turning too far. 


Diameter of communicating main ... 8 in. 
Storage capacity of communicating 

main ... ai << es ... about 60 cub. ft, 
Diameter of recoil service main, 

nominal i ; 2 in. 


Diameter of low-pressure service pipe 
(ke See ence eee 
Diameter of recoil service pipe to 


each turret... a ais ve 14,, 
Diameter of cold water pipe to each 

compressor... ata ass Cia 1},, 
Number of training motors to each 

turret ... aig aes nas aa 2 
Number of air cylinders, each motor 2 
Diameter and stroke ... ia .. Tin. & 8in. 
Ratio of gearing 1 to 1142.4 


Pitch diameter of internal gear of 


turret a : 14 ft. 10 in. 
Pitch diameter of pinion 144% in. 
Number of teeth of pinion es 10 
Diameter of pinion shaft __... of 6 in. 
Time of train through 270 deg., least 52 sec. 

a A », slowest 21 min. 

Least air pressure required to ope- 

rate motors... We a ... 20 Ib, per sq. in. 


The elevation of the gun is controlled by a ram with 
rounded head bearing on the lower side of the rear 
transom of the gun carriage. This ram is operated by 
—— (80 per cent. glycerine, 20 per cent. water), fed 
rom a vertical tank inside the turret. A er gauge near 
the top of the tank shows the level of the glycerine within, 
and the requisite working pressure is obtained from the air 
admitted through a small pipe in the top of the tank. 
The admission and exhaust valves are balanced slide 
valves, operated by suitable levers. The valves are 
situated both in the air and glycerine pipes, those in the 
latter giving the desired lock action. 

The exhaust for the glycerine is back into the tank. 


Diameter of elevating ram ... Fe 18 in, 
i piping, glycerine a6 : 3 
ir S55 


va Hi a a - 

Shortest time from greatest eleva- 

tion to greatest depression re 32 sec, 
Shortest time from greatest depres- 

sion to greatest elevation ... a bio 
Preponderance of gun... vi 25,000 Ib. 

It will be seen that a py sry | slow motion can be 
given to the ram to secure a fine adjustment of elevation. 

The ammunition car travels on curved Z-bar guides 
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provided with notches, which engage with pawls on the | axial with the horizontal pivot of the gun-carriage, con- 


The pawls are held against the notches by springs | sequently the position of the car relative to the bore and 
me = ascent, thus preventing the accidental fall of | the rammer does not change during a change of elevation 
which not only carries the rammer, but provides the neces-| The three chambers of the ammunition car are held in 
ath 1 p for the car, so that the car may be always held | a ring, mounted on rollers, and sustained in one of three 
bo i - lower chamber in line with the rammer and the | positions by a spring catch. When the car first ascends, 
— of the gun. The rams for the ammunition cars are | the lower chamber carries the projectile, the other two 
ocated between the two guns. They carry six multiply-| chambers containing the two powder cartridges. 
The hoisting rope reeves over a sheave co-| stop on the brackets maintains the car in such position ! 


The gun carriage supports a heavy bracket, | of the gun. 
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that the lower chamber is in line with the bore of the 
gun. <A stroke of the rammer sends in the projectile, a 

uliar thud indicating that the shot or shell is home. 
The catch is released, and one of the cartridge chambers 
is revolved, almost by gravity, into the loading position. 
After thé full charge is in the gun and the car lowered, a 
turn of a valve slides the breech plug into line and the 
raminer sends it in. The necessary sixth of a turn to lock 
the plug is given by hand. 

As soon as the gun is fired, it is returned to battery by 
the compressed air in the recoil cylinders. The rammer 
reaches out, a rotary catch on the plug is moved, and the 
return stroke of the rammer withdraws the plug. The 
plug being withdrawn, the catch does not interfere with 
the transverse motion of the plug motor, which now moves 
the tray and plug to one side. A jet of air commences to 
play into the bore to drive out the smoke. 

5 Sm in the loading-room the shell is run out on a 
trolley to meet a loading — on the central 
column. When the tray has nm rotated sufficiently, 
the movement of a vertical ram, by means of rack and 
pinion motion, elevates the tray and cants it sufficiently 
to cause the projectile to slide down into its proper 
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chamber in the loading car. The two powder charges of 
120 lb. each are easily put in, and the car is ready to rise. 
Just before the car completes its ascent, it strikes and 
throws into the lower slot of the screw box a hinged 
filling piece, called a loading tray, which gives a flush 
surface on which to push in the projectile and powder. 
After the last bag of powder is rammed in, the filling 
piece is automatically swung back out of the way by the 
action of a cam on the breech plug motor as it slides the 
plug over into position. The telescopic rammer (see Fig. 
5, page 541) isconstructed of composition. Future designs 
wil call for some harder material, probably tool steel, 
which will withstand upsetting action. The withdrawal 
of the rammer is accom nlished: by the proper location of 
small holes through each tubular element, which, while 
the main portion of the telescope cylinder is exhausting, 
allow air to enter successively na spaces formed between 
contiguous tubes and bounded by their collars. The loca- 
tion of these holes is chosen to insure a proper cushion. 
When the rammer is extending, it is impossible to tell 
which tube will protrude first; but, in closing up, the 
larger tubes must come in first. 

The breech plug motor is supplemented by a hand 
screw, which can be thrown out of action by lowering 
a half nut attached to the motor frames. The motor is 
somewhat similar in principle to one element of the tele- 
scopic rammer. 


Diameter of ammunition hoist cy- 


linder ... - ~ ae ie 15 in 
Stroke... as pi aa ss 34} ,, 
Diameter of sheaves... bps & | 
Number of sheaves _... Sn ee 6 
Multiplication of stroke ae - 6 
Diameter of steel rope, six strands... # in. 
Time of raising loaded car... .. 45 seconds 
Diameter of pipe to hoist cylinder... 4 in. 
” eet tube of rammer 9 ,, 
a smallest tube of rammer Bos, 
Greatest extension of rammer Sam 12615 ,, 
Diameter of air pipe to rammer _... _ me 
a a * es for withdrawal 
stroke ... WA = -_ isp 7 
Diameter of air jet for bore ... bie ; ss 


4 », breech plug piston... 
Time of withdrawing breech plugand 
swinging it to one side... see 

The recoil cylinders (see Fig. 6, annexed), two to each 
gun, are secured to the gun saddle. The pistons within the 
cylinders remain stationary ; the cylinders recoil with the 
gun. The piston-rods, which are secured to the rear transom 
of the carriage, are large and stiff, so large in fact that, 
with the air pressure the same on both sides of the piston, 
the gun is kept run out. When the gun is fired, there is, 
of course, a banking up of air pressure before the piston, 
but an ingenious valve-rod, tapered in the middle, ad- 
vances with the cylinder, and allows sufficient air to pass 
from one side of the piston to the other to restrain the 
rise of pressure within the desired limits. The valve-rod 
is full at each end, so that a proper cushion is insured at 
the limits of the recoil and of the counter-recoil. The exact 
proportions of the valve-rod were determined experi- 
mentally. The action of the recoil mechanism is very 
satisfactory, and has been much admired. 

A check valve of the supply port at the end of the 
recoil cylinder prevents undue leakage, and the recoil 
cylinders have stood for weeks with an almost imper- 
ceptible loss of pressure. 

The air for the rammer and plug motor is carried to the 
gun carriage, near its pivoted end, in pipes with hose 
connection, but the recoil service pipe is rendered flexible 
by being coiled like a spiral spring, and thus hinge joints 
are dispensed with. A telescope joint is used for the 
breech plug motor supply pipe. 


17 seconds 


Diameter of recoil piston... jive 14 in. 
e 5,  piston-rod ee ee 
as », _ Valve-rod, greatest a 
Recoil with full charge, about = 50 .. 
Weight of powdercharge —.. ie 240 lb. 
. shell... re ig 500 ,, 
Muzzle velocity 2000 ft. p. sec. 


- energy, about... eS 14,000 ft.-tons 
Energy of recoil, estimated from 
indicator diagram and _ friction 
allowance i 
Mean velocity of recoil 
= = counter-recoil 
Maximum pressure in recoil cy- 


650,000 ft.-Ib, 
24 ft. per sec, 
8 


” 


linder ... . a ...1300 Ib. p. sq. in. 
Mean effective pressure a SS ite 
Pressure required to run gun out on 

level... > ie i 


Pressure in recoil cylinders, when, 
at 13 deg. elevation, the gun comes 


in by gravity... ats = oe: % 
Pressure required to run gun out at 
13 deg. elevation... She Sa Pa 


The central column in each turre’ (see Fig. 4, page 541) 
carries sleeves which receive the air from the supply 
pipes and distribute it to the various motors above. he 
centre of the column carries a shaft for operating the steer- 
ing mechanism. Each turret also contains a lever’and 
rheostat for electric steering; the wires being led down 
the central column. 

There is not much head-room on the upper turret plat- 
forms ; and the forward turret, in the absence of a conning 
tower, must accommodate not only the turret officer but 
the captain as well. 

There is at present no direct signal gear to the engine- 
rooms, a voice tube relay through central station being de- 
pended upon. 

As the maximum train of the turrets is only 270 deg., 





there would be no difficulty connected with the lead of | 
additional electric wires and flexible voice tubes. 

The pneumatic steering gear is simple and powerful. 
Twoathwartship cylinders, whose pistons are attached to 
the same heavy piston-rod, are firmly secured to castings 
built into the ship; the round stern of the Terror being | 
peculiarly favourable to the athwartship arrangement. 
At mid-length, the piston-rod carries a slotted head, the | 
brasses of which permit the sliding of the tiller as its | 
angularity changes. The two cylinders are respectively | 
to starboard and to port, and only their outboard ends are | 
utilised as motors. The common piston-rod is so large | 
that only a small area is left on the inboard face of each 

iston. The inboard ends of the cylinders are connected 

y a pipe in which there is a controlling piston valve, 
operated by the same mechanism that admits air to and 
exhausts it from the outboard ends of the cylinders. The 
distribution of air is effected by a simple slide valve 
receiving its motion from a ‘‘ float lever,” one end of which 
is controlled by an arm projecting from the rudder-head. 
The float lever receives its initial motion from a threaded 
spindle working in a nut on the lever. The spindle can be 
revolved in various ways, to be mentioned hereafter. 
When the distributing slide valve is in mid-position, so 
also is the controlling valve; the latter preventing any 
exchange of air between the inboard ends of the cylinders. 
Any rotation of the threaded spindle moves both the dis- 
tributing valve and the controlling valve, one valve sup- 
plying the power and the other relieving the elastic lock. 

The threaded spindle, which operates the float lever, 
lies in a fore-and-aft direction and carries various | 
clutches, all but one of which engage with sprocket wheels. | 
At the end of the spindle is a clutch which engages with | 
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an electric motor geared down by worm gearing. The 
wires from the motor lead to the rheostat at the steering 
stations in each turret and in the pilot-house. The same 
stations are provided with small wheels which give motion 
to small wire ropes led to drums in the steering-room. 
Each drum has its separate spocket chain connection to 
the screw spindle of the steering gear. So long as there 
is a supply of air, the principle of the float lever insures 
the motion of the tiller in obedience to that of the screw 
spindle, 

Each steering wheel is provided with a geared index 
which acts as a tell-tale or indicator of the rudder’s 
motion, or, rather, of the motion which the rudder should 
have as a result of the motion imparted to the screw 
spindle of the float lever. It is proposed to connect the 
tell-tales directly to the rudder-post. The officer of each 
gun has under ite feet, just above the central column, a 
circular index with two concentric circles, one showing 
rotation of turret, the other the helm angle. 

In order to deaden the noise of exhaust from the various 
pneumatic cylinders, the exhaust pipes have been arranged 
to discharge into vessels or pipes containing pebbles, a 
simple muffler which is very efticient. 

Diameter of steering pistons 14 in. 


Stroke, hard over to hard over 5 ft. 10 in. 
Lap of slide valves _... ae es 0 


Exhaust lap gig In. 
Least tiller radius __... Ss ~~ 

», time, hard over to hard over, 

120 lb. air pressure, at dock ‘ 4 sec. 


81.2 sq. ft. 
7 ft. 9 in. 


Area of rudder ... es es 
Width of rudder, unbalanced 


Diameter of piping... a ee 14 in. 
Minimum air pressure that has been 

used for steering in smooth sea ... 30 Ib. p. sq. in. 
Diameter of drum ropes ee bes 2 in. 
Least pressure to move steering gear 

at dock ‘ a a .. 51b. p.sq. in. 


All sheaves have ball bearings. There is a carbon con- 
tact, electrical cut-out (see Fig. 7, page 541) operated by 
an arm on rudder head. This keeps the steering motor 
from overrunning. 

The packing for nearly all face joints is jy in. ‘‘ common 

sense” sheet metal. On the steam cylinder heads, 
copper gaskets are used ; while on the air heads, paper is 
employed. For most of the rams and pistons, Tuck’s 
square pee or machine-braided hemp is used. The 
pump plunger for the high-pressure service is packed with 
cup leathers, lubricated by a pipe from an oil reservoir. 
The breech plug motor is also leather packed. 
_ For the low-pressure service (125 Ib.), single thickness, 
iron steam pipe is used, except in some places where 
extra strong pipe is needed to provide against external 
wear and tear. For the high-pressure service (550 Ib.), 
extra strong and double extra strong pipes are used, 
according to location. 

The pipes in the turrets are all of very moderate dia- 
meters and are not in any way obstructive. 


Data of Performance. 


Date of experimental firing, after 


turret ... ons tes af Aug. 28, 1896 





First shot. Elevation of gun, 8 deg. Charge, 75 lb. 
brown prismatic powder. 


Initial velocity ... ue is . 817 ft.-sec. 
Pressure in recoil cylinders ... ... 8501b. p. sq. in. 
Recoil eae Be ne 11{ in. 


Second shot. Same elevation. Charge 120 Ib. 
Initial velocity ... n> iat ... 1210 ft.-sec. 
Pressure in recoil cylinders ... ... 350 Ib. p. sq. in. 
Recoil as es a 225 in. 
Third Shot. Same elevation. Charge, 178 lb. 
Initial velocity ... = Bs ... 1650 ft.-sec. 
Pressure jn recoil cylinders ... ... 425 Ib. p. sq. in. 


Recoil 30 in. 


Fourth shot. Same elevation. Charge, 240 Ib. 
Initial velocity ... on - ... 2000 ft.-sec. 
Pressure in recoil cylinders ... ... 550 Ib. p. sq. in. 
Recoil pee =a 304 in. 


Date of experimental firing, forward 
turret ... *. : “es .. Aug. 31, 1896 


First shot. Elevation, 8 deg. Charge, 120 lb. 
Pressure in recoil cylinders ... ... 350 Ib. p. sq. in. 
Maximum pressure in recoil cy- 

linder ... ae ai wi ee re 
Recoil... ass sais 21? in. 

Second shot. Same elevation. Charge, 178 lb. 
Pressure in recoil cylinders ... ... 425 Ib. p. sq. in. 
Maximum pressure in recoil cy- 

linders... oe i es (ae 25 PA 
Recoil... ne os ae a 33 in. 





Third shot. Same elevation. Charge, 240 lb. 
Pressure in recoil cylinders ... ... 550 Ib. p. sq. in. 
Maximum pressure in recoil cylin- 

ders... as SS ah ... 800 Ib. p. sq. in. 
Recoil . ve 322 in. 


Fourth shot. Charges, 240 lb. each. Both guns simul- 

taneously. 

Pressure in recoil cylinders ... 

Elevation ee aise 
Recoil 


... 550 Ib. p. sq. in. 
i 12 deg. 
29 in. and 
325 in. 


Times of loading, November 21, 1896. Best time from 
fire to fire, 1 minute 37 seconds. Times of three shots 
from left gun, after turret: first shot, 1 minute 55 seconds ; 
second shot, 1 minute 48 seconds; third shot, 1 minute 
49 seconds. 

The pneumatic system for working the guns, turrets, 
and steering gear is believed to possess advantages over 
the hydraulic and electric systems. Some of these ad- 
a may be itemised as follows: 

1. There is absolute immunity from freezing, which 
advantage must, of course, be shared with electric 
systems. 

2. The operation of the various motors contributes to 
the comfort of the men, as the exhaust improves the 
local ventilation, and gives a reduction of temperature 
which is usually desirable. Hence the physique of the 
men is not impaired in time of action. 

3. Leakage is readily detected and stopped. Should it 
continue, there would be no distressing increase of tem- 
perature, as with steam ; or burning out of fuzes, as with 
agi ory 4 ; or drenching of the person and compartment, 
as with the hydraulic system. 

4. There is no danger from burns or electric shock. 

5. Motors can be started up instantly and stopped in- 
stantly without much danger of breakage. In this 
respect there is an advantage over steam and hydraulic 
systems. 

Although the installation of the Terror’s pneumatic 
system has extended over a period of years, the original 
contract calling for the completion of the work in 1889, 
yet much of the delay has n caused by changes in 
design, both on the part of the Government and of the 
contractors. The experience already gained with the 
present — insures the possibility of rapid fulfilment 
of any future contract that may made, and it is 
certain that a future design will show much superiority 
over that of the Terror’s outfit. The system as now 
in use has been subjected to many alterations, some 
of them quite radical, and at this writing the revolving 
loading car and breech plug motor are undergoin 
improvement. A non-revolving loading car, which 

romises to afford greater convenience and _ speed of 
oading, has already been designed. A small indepen- 
dent air compressor is being put up in the engine-room 
to supply the air for steering. 

The time records given in this paper do not represent 
the best possibilities of the present installation, as the 
men had had but a few days’ acquaintance with the com- 
pleted machinery when the record firings were made. 

The system is the invention of Mr. H. A. Spiller, vice- 
president and engineer of the Pneumatic Gun and Power 
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Company, of which Mr. W. R. Creecy is president. The 
work of installation has been under the personal super- 
vision of Mr. E. D. Eldridge, who has had much expe- 
rience with this line of work under former Government 
sontracts. 
, Many naval officers who have witnessed the perform- 
ance of the Terror’s pneumatic system would doubtless be 
willing to adopt the system for use in ships now building, 
without giving any special consideration to the question 
of the weights involved. But Mr. Spiller is of the opinion 
that a new design, involving the latest pattern of high- 
speed compressor, and possibly reheating of the air at 
the training motors, could effect a saving in weight of at 
least 10 per cent. over any hydraulic system now in use. 
It is obvious that a pipe of given size can transmit a 
reater power when used as an air conductor than when 
itis used, with the same factor of safety, for an hydraulic 
system. In addition, there are the two important facts 
that, with air transmission, no return pipe and no supply 
tank are necessary. 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on 
Wednesday evening, the 21st instant, at the Institution 
of Civil Engineers, Great George-street, Westminster, 
Mr. E. Mawley, F.R.H.S., President, in the chair. 

Mr. W. H. ian read a paper on ‘‘ The Relation be- 
tween Cold Periods and Anticyclonic Conditions of Weather 
in England during the Winter.” There seems to be a 
generally accepted belief that anticyclonic conditions 
during the winter are likely to be accompanied by excep- 
tional cold; but in so far as England is concerned the 
author’s observation has led him to the opposite conclu- 
sion, and he always expects a frost to break up as soon as 
the barometer gets much above 30.00 in. To test the truth 
of this theory he tabulated the height of the barometer 
during all the cold periods during the three winter months 
of the 50 years, 1841-90. Out of 74 frosts, he found that 
16 only had a pressure exceeding 30.20 in., and the majority 
of these were of very short duration. Thirty-three, or less 
than half, had a pressure exceeding 30.00in. Twenty-one 
had a pressure below 29.80 in., and these included almost 
every frost in the period remarkable for its length or 
severity. 

A paper by Mr. A. Lawrence Rotch, of the Blue Hill 
Observatory, Mass., was read, describing the use of kites 
at that observatory to obtain meteorological records in 
the upper air. Three kinds of kites have been used, viz.: 
1. The Malay kite, which presents a convex surface to 
the wind; 2. The Hargrave cellular kite; and 3. A flat 
kite with a fin or keel on the front, devised by Mr. Clay- 
ton. These kites are attached to a wire carrying self- 
recording meteorological instruments, and # steam winch 
automatically distributes the wire on the drum, and re- 
cords its pull. The instruments have been elevated more 
than 100 times, and valuable meteorological data as to 
the changes of temperature, humidity, and wind up to an 
extreme altitude of 8740 ft. above Blue Hill have been 
obtained. 

A paper by Mr. A. B. MacDowall on ‘‘ Suggestions of 
Sunspot Influence on the Weather of Western Europe” 
was also read. The author believes that there is a ten- 
dency to greater heat in the summer half-year, and to 
greater cold in the winter half-year, near the phases of 
minimum sunspots than near the phases of maximum, 
the contrast between the cold and heat of the year thus 
tending to be intensified about the time of minimum 
sunspots. 








MANGANESE ORE IN Russta.—The large deposits of 
manganese ore in the Caucasus are well known. There 
are, however, also in European Russia deposits of man- 
ganese ore which are well worth working ; such ore, for 
instance, found at the small town of Nicopole, in the 
government of Jekaterinoslaw. The extent of the de- 
posits has not yet been fully ascertained, but the man- 
ganese percentage is on the average 44 per cent. The 
localities are not unfavourable for shipping, the deposits 
being only one mile distant from a navigable branch of 
the Dnjepr, and by this means the ore can be easily con- 
veyed to the Alexandrowsk railway station, the Dnjepr 
waterway not being practicable on account of the rapids 
at Jekaterinoslaw. 





AN Ezxcrricatty Driven Cycie Factory. — The 
Humber and Co. Danish cycle works in Copenhagen is, 
no doubt, one of the first, if not the first, complete cycle 
factory which is entirely worked by electricity. There is 
a 60-horse-power steam engine, which works a dynamo of 
300 amperes and 110 volts. There are two factories, one 
for electrical and general mechanical purposes, which has 
a 15-horse-power electric motor, and one for cycle making. 
There is here a 20-horse-power electric motor for the 
workshops and a 6-horse-power electric motor for the 
polishing shop. In addition to this the ventilating fan 
and the elevator are worked by electricity, and the whole 
lighting is done by electricity, every man having his 
own incandescent lamp. The heating of the premises 
is done by waste steam, and everything possible has been 
done for the men in the way of lavatories, room for their 
clothing, &e. The workshops are unusually light and 
commodious. The concern is a purely Danish one as 
regards capital and the bulk of the labour, but all the 
models an designs hail from Humber and Co. The 
material used is English, and the foremen in the various 
departments are experienced English hands. It seems 
a appy blending of English experience and skill with 
Danish enterprise and labour, and the workmanship is 


highly creditable, 





COAL AND IRON IN FRANCE. 

THE production of coal appears to be steadily in- 
creasing in France, although the French do not take 
very heartily to coal-mining industry. In 1888 the 
output was 22,602,894 tons. In 1889 the total had 
expanded to 24,303,509 tons ; and in 1890 to 26,083,118 
tons. In 1891 there was a decline to 26,024,893 tons ; 
but in 1892 the figures again expanded to 26,178,701 
tons. In 1893 there was a decline to 25,650,981 tons ; 
but in 1894 the tide again changed, the output rising 
to 27,416,905 tons. In 1895 it went to 28,019,894 
tons ; and in 1896 to 29,310,832 tons. Comparing 1896 
with 1888 it will be seen that the output increased 
to the extent of 6,707,938 tons. Even now French 
coal-mining makes but a poor figure when compared 
with the development of the corresponding industry in 
England. This is probably due to the fact that the 
domesticconsumption of coal in France has hitherto been 
smaller than that of Great Britain, while the develop- 
ment of steam power has been less rapid among the 
French than upon this side of the Channel. Another 
reason which has told against a very rapid develop- 
ment of French coal-mining is found in the facility 
with which the French can obtain ample supplies of 
coal from other countries. They import coal freely 
from Great Britain, Belgium, and Germany ; but even 
after allowing for the supplies thus obtained, the 
aggregate consumption of coal among our neighbours 
is much smaller than it is among ourselves. The 
general tendency of French coal consumption is, how- 
ever, undoubtedly to increase. Every additional year 
of peace is, of course, calculated to stimulate French 
manufacturing industry, while the development of the 
French Navy and the increase of French steam ship- 

ing involve a larger demand for black diamonds. 

till, having regard to the large coal resources which 
France undoubtedly possesses, it is somewhat remark- 
able that the French have hitherto allowed themselves 
to be outpaced in coal-mining by Great Britain and 
Germany. Even little Belgium nearly keeps step 
with France in the matter of coal extraction. 

The production of pig iron in the Meurthe-et-Moselle 
last year was 1,455,526 tons, an increase of 201,026 
tons as compared with 1895. The production of pi 
in the Nord last year was 263,989 tons, as compare 
with 207,685 tons in 1895. The output of the Sadne- 
et-Loire last year was 99,903 tons, as compared with 
98,313 tons ; that of the Pas-de-Calais, 72,954 tons, as 
compared with 75,710 tons; that of the Landes, 71,548 
tons, as compared with 64,342; and that of the Loire 
Inférieure, 64,479 tons, as compared with 35,271 
tons. It will be seen that with the exception of the 
Pas-de-Calais all the principal French metallurgical 
districts produced more pig last year than in 1895. As 
regards iron, the Nord produced last year 289,532 tons, 
as compared with 285,076 tons in 1895 ; the Ardennes, 
102,211 tons, as compared with 85,877 tons; the 
Haute - Marne, 77,468 tons, as compared with 
62,405 tons; the Sadne-et-Loire, 59,356 tons, as 
compared with 66,429 tons; and the Meurthe-et- 
Moselle, 49,073 tons as compared with 47,748 tons. It 
will be seen that the only falling-off in the output last 
year occurred in the Saéne-et-Loire. The production 
of worked steel in the Nord last year was 176,036 tons, 
as compared with 136,481 tons in 1895; in the Meurthe- 
et-Moselle, 120,444 tons, as compared with 98,722 tons; 
in the Sadne-et-Loire, 90,089 tons, as compared with 
71,128 tons ; in the Loire 69,102 tons, as compared 
with 60,779 tons ; and in the Pas-de-Calais 56,846 tons, 
as compared with 39,270 tons. These figures only 
serve to illustrate the outputs of pig, iron, and steel 
in the principal producing departments. The definitive 
production of iron in France last year was 814,643 
tons, as compared with 756,793 tons in 1895, showing 
an increase last year of 57,850 tons. The definitive 
production of steel in France last year was 883,508 
tons, as compared with 714,523 tons in 1895, showing 
an increase of 168,985 tons. It will be seen that while 
the production of iron increased last year to the extent 
of about 7 per cent., the corresponding increase in 
the production of steel was 23 per cent. Upon the 
whole, 1896 appears to have been a good year for 
French metallurgical industry. 








AFFAIRS IN NATAL. 

THE Natal Government Railways may probably be 
regarded as the most prosperous lines in the world. 
Two or three of the six great French systems earn 
higher dividends for their concessionaires, but the 
are not freehold properties, while the right, title, and 
interest in the Natal Government Railways is per- 

tual. The receipts of the Natal Government lines 
ast year were 1,136,213/., as compared with 526,493/. 
in 1895, showing an increase of no less than 115.80 per 
cent, in 1896. The ratio of the working expenses to 
the traffic receipts last year was 37.14 per cent., as 
compared with 52.94 per cent. in 1895. The net 
revenue acquired in 1896 was equivalent to a return 
of 112. 9s. per cent. upon the capital expended 
(6,236,555/.). The corresponding return for 1895 was 
only 4/. 1s. per cent. After allowing for 4 per cent. upon 


lines contributed last year no less than 464,761/. to the 
general revenue of the colony, while, of course, the 
indirect benefits which they conferred upon it by 
stimulating industries of every kind were very great. 
The Natal Government lines profited last year from 
the establishment of improved relations with the 
Transvaal, so that, whether President Kruger likes 
it or not, he, and those about him, are helping to 
increase British prosperity in South Africa. Natal 
appears destined to a great future ; it is rich in coal, 
and one of the latest items of information from Durban 
is that, with modern mining plant and an installation 
of the electric light, the Natal Collieries Company will 
be enabled to turn out 1000 tons of coal perday. This 
is only one of the colliery undertakings of the colony. 
There is accordingly a good prospect of Natal becoming 
some day an important manufacturing community. 
The outcrop of coal between the coast and Newcastle 
has not received much attention at present, but it is 
likely to receive it in future. With great facilities for 
transport to Durban, and for delivery to vessels fre- 
quenting the port, Durban may some day become one 
of the leading coal stations of the world. Natal coal 
may, no doubt, be also expected to find its way into 
the Transvaal and other parts of South Africa. The 
climate of Natal—at any rate, the highlands of Natal— 
is extremely healthy, and the agricultural prospects of 
the colony are good—that is, they would be good if 
somewhat better prices could but be obtained for agri- 
cultural products. Efforts are being made to improve 
the port of Durban, and this is an excellent policy, as 
Durban is virtually a sea outlet for the Transvaal, 
as well as for Natal. President Kruger is credited 
with a oe of making Delagoa a virtual 
Transvaal port, but he is ovabelie shrewd 
enough to see that there is some difference be- 
tween the British and Portuguese character. The 
ee impediment, also, which has stood in the way of 

wh a Delagoa Bay, is the unhealthiness of the 
coast belt which separates the Portuguese settlement 
from the Transvaal and the interior of Africa gener- 
ally. Another circumstance which tells in favour of 
Durban is. its: distance from Port Elizabeth, the coast 
line between the two centres being some 450 miles in 
length. The distance between Port Elizabeth and 
Capetown is about the same, so that the future de- 
velopment of Durban is not only a matter of consider- 
able importance to Natal, but also to South Africa 
generally, 








CENTRIFUGAL PUMPS FOR THE UNION 
DRY DOCKS, NEWPORT. 

Ow1ne to the increasing activity of the British 
shipbuilding industry, a great impetus has arisen round 
the coast in the construction of new docks. The im- 
portance of dry-dock accommodation for the speed 
execution of repairs, &c., cannot be over-estimated, 
and the increase in the number of these docks in the 
neighbourhood of Newport and Cardiff illustrates the 
immense expansion in this class of business. There 
are already a number in Newport, but the Union Dry 
Dock Company, Limited, has decided to build yet an- 
other on a very large scale. The pumping plant for 
this important dock has been designed and constructed 
by Messrs. W. H. Allen, Son, and Co., of Bedford ; 
it is illustrated on page 548. As will be seen, in- 
stead of each pump elas driven by its own engine, 
as is usual in dry-dock pumping plants, in this case 
both pumps are driven by one compound engine of 550 
indicated horse-power, having cylinders 21 in. and 
35 in. in diameter, and a stroke of 20 in. The whole of 
the working parts are of Siemens-Martin steel having a 
tensile strength between 34 and 36 tons, with an 
elongation of 27 per cent. in 2in. The crankshaft hasa 
diameter of 7 in., and is forged out of the solid ingot. 
The bearings are of bronze, lined with white metal. 
The pump shaft is of steel, encased with gun-metal. 
In designing the engine great care has been taken to 
secure economy in the use of steam and to obtain easy 
a The — is arranged so that it can be 
worked as a simple engine, each half driving either 
pump. Special attention has been given to the lubri- 
cating arrangement, the whole supply being from one 
central reservoir ; while the hanile for working all 
the various valves, drains, &c , have been brought to 
the centre and are under easy control of the engineer 
in charge. The centrifugal pumps are of the well- 
known ‘‘Conquercr” type, each having discharge 
branches 36,in. in diameter. Each pump is capable of 


Y | discharging 25,000 pry of water per minute, work- 


ing upon a varying lift of 30 ft. at a speed of 160 re- 
volutions per minute. Careful tests are shortly to 
be made of these engines, which we hope to deal with 
later on. 








Sitver Mininc.—The exploitation of the North Cau- 
casian lead and silver mines is likely to be materially 
advanced, a company under the style of “ Alagir” having 
been formed for the purpose of working the silver-carrying 
lead ore deposits in the Wladikawkas district. This in- 
dustry has already been carried on for some time on a 
smaller scale, but will now be materially extended, the 








the capital expended upon them, the Natal Government 





capital of the company being 4,500,000 roubles, 
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In our last issue we gave a few particulars of the 
new Hotchkiss automatic machine gun of rifle calibre 
which we recently saw fired near Erith. We then 
stated that we should illustrate the weapon at a later 
date, and that promise we fulfil in our present issue. 
Fig. 1, on the present page, is a perspective view of the 
gun with radiator as we saw it fired on the 12th inst. 
Fig. 2 is a gun on a tripod mount, but without the 
radiator. Fig. 3, on the opposite page, is a longitudinal 
section of the gun without radiator, and Fig. 4 a plan 
of the same. Figs. 5 to 17, on the same page, are 
perspective views of the component parts of the gun 
shown separately. Fig. 18 illustrates the brass feed- 
strip charged with cartridges, and Fig. 19 the strip 
without cartridges. 

As will be seen from Figs. 1 and 2, the gun 
has a single barrel, which screws into the front of 
the receiver containing the operating mechanism, as is 
wee | shown by the longitudinal section, Fig. 3. The 
sarrel, shown separately in Fig. 5, is lettered A in 
Fig. 3.. The automatic action is secured by the cy- 
linder marked C in Fig. 3, and shown separately in 
Fig. 8, being in communication with the barrel by 
means of the port c. Fitting in the cylinder is an 
elongated piston F (also Fig. 12), on which are formed 
cams, of which cams /f! acts on the breech-block h 
(also Fig. 10) and the firing mechanism, while the 
feed mechanism is operated by the cam /*. These 
will be again referred to later in the description 
of the action of the gun. As stated in our notice of 
last week, when the bullet has passed the connecting 
port c, the pressure generated by the explosion of the 
cartridge enters the cylinder in front of the piston, 
and thus presses the latter towards the rear of the 
gun, where it is held by the sear #7 When the — 
is forced back, it compresses the spiral spring M (also 
Fig. 17), and on releasing the sear by pressing the 
trigger N (also Fig. 16), this piston is again forced 
forward by the spring to its original position. So 
long as the trigger is pressed ak, the sear is kept 
clear of the piston, and the reciprocating action 
of the latter is unchecked, it being forced back- 
wards and forwards with a reciprocating motion by 
alternating forces of the superior pressure of the 
powder gases and the reaction of the spring when the 
pressure of the powder gases is released. There is a 
small spiral spring » which forces the trigger forward 
when the latter is released. The piston engages with 
the breech-block H, and its action may be ‘briefly de- 
scribed as follows: It pushes the cartridge into the 
chamber, closes the breech, and fires the gun. It 
opens the breech, extracts the fired cartridge-case, and 
brings a fresh cartridge to the loading position. These 
seamen will be more fully described presently. 
The cartridges are packed in flat brass strips shown 
in Figs. 18 and 19. The feed mechanism consists of a 
feed-wheel U, Fig. 4 (also Fig. 15), which is rotated 
by means of cams cut in the piston and engages with 
0 we 9 cut in the feed-strip, thus moving the latter 
through the gun and carrying the cartridge into posi- 
tion. ‘ach backward and forward motion of the piston 
brings a fresh cartridge in line with the chamber ready 
to be pushed home by the breech-block and fired. 

Two men are required to work the gun quickly, one 
to load and the other to fire, but in case of necessity 
one man can carry out the whole of the operations. 
By means of the shoulder-piece the man in the firing 
position at the tripod can aim and fire as easily as he 
could fire a rifle from a rest. 

Having noticed the main features of the gun, we will 
now proceed to describe the action of the mechanism. 
It should be stated that the Hotchkiss Company issue 
an excellent handbook, from which our illustrations 
are taken, and which we have largely used in ogee 
ing our description, although we have seen the gun 
taken to pieces. Assuming the breech to be closed, 
the gun is loaded by pushing horizontally a feed- 
strip with cartridges into the feed-block. The 
feed-block is well owe in Fig. 1; it is marked T 
in Figs. 3 and 4, and is shown separately in Fig. 14, 
and also between Figs. 3 and 4. Asalready stated, the 
openings in the feod-strip, Fig. 19, engage with the 
teeth of the feed-wheel U, Fig. 4, which is secured for 
the present by a pawl w, shown in Fig. 15, engaging 
with the ratchet on the feed-wheel. The first cartridge 
is thus held in position preparatory to the operation 
which brings it in line with the chamber, and frees it 
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from the feed-strip. A stop V which arrests the —~ | exclusive of sights. 
y the | and but four springs, the main spring, however, alone 


at the end of its backward motion is pressed down 








There are no screws or small pins, 


feed-strip, and so thrown out of action. The gunis now being absolutely essential to the working of the gun. 
cocked for thefirst shot bydrawing thepiston to therear The parts are so designed that it is impossible to 


by means of the finger-piece G. 
main spring M, and at the same time causes the feed- 
cam /* which is cut in the stem of the piston, to engage 
between two teeth of the feed-wheel. 


| 


This compresses the , assemble the gun incorrectly, and for dismounting or 


assembling the gun no tools are necessary, except a 
spanner. It is also claimed that by loading with feed- 


In the mean- | strips the officer has better control over the rate of 


time the locking dog A on the breech-block H (also | fire and expenditure of ammunition than is possible 


Fig. 10) has been lifted by the unlocking cam formed | with belts and drums. 


This is a claim the advantage 


on the body of the piston, and the breech-block has of which will, no doubt, be contested. Safety is 
been withdrawn, the trig, er is engaged with the | secured, it is stated, from the following causes. No 
sear, and the piston being held in its backward posi- | accident can occur through a hang-fire cartridge, 


tion, the gun is ready for firing. 


When the trigger is | because the mechanism being actuated by the gas 


pulled back the piston is released, and is forced for- | pressure, the breech remains closed and locked until 


ward by the reaction of the main spring. 


It carries | the gun is fired. The breech cannot open until the 


with it the breech-block, and this in moving forward | bullet has left the muzzle, because the locking dog and 
pushes a cartridge out of the feed-strip into the | breech-block are operated by the piston alone, and the 
chamber. When the cartridge is home the locking | latter only begins its backward motion when the 


cam f1 on the piston brings the locking dog h on the 
breech-block to bear against the recoil blocks in the 
receiver B. The breech is now closed and locked, and 
the firing pin J is driven against the primer by the 
tang on the piston, and the cartridge is thus fired. 

The next set of operations are caused by the rear- 
ward motion of the piston under the impulse of the 
powder gases. The breech-block H is drawn back, and 
the extractor K withdraws and ejects the empty cart- 
ridge case. The piston is then held by the trigger, the 
main spring being compressed, and the gun is ready 
for the next shot. hat is for single shots; for 
continuous firing the trigger has to be held back by 
the finger of the operator. The teeth of the feed- 
wheel (also Fig. 15) being engaged in the cam /? 
cut in the piston stem, each backward motion of the 

iston turns it one tooth, and draws the feed-strip 
orward, thus bringing another cartridge to the loading 
position. When the feed-strip is exhausted, the stop V, 
which is held down by it, rises, and holds the piston in 
its backward position independently of the trigger. 

The advantages claimed for the gun are its sim- 

licity, positive feed mechanism, safety, accuracy of 
re, and not being affected by heat. In regard to the 
first of these claims, the gun consists of only 31 parts, 


| 





| 


bullet has passed the port and has admitted gas to the 
cylinder. The cartridges are fired as soon as pushed 
into the chamber, and are kept away from any heated 
art until the instant of firing. The gun is not affected 
y the heating of the barrel, as all the moving parts 
of the mechanism are independent of the barrel. In 
regard to accuracy it is claimed that the mechanism 
being rectilinear in its motion and symmetrically dis- 
osed with reference to the trunnions (shown at b, ), 
rig. 4, and also Fig. 6), which take up all recoil and 
vibration, the aim is not deranged by firing. 

Several — of mountings for this gun have been 
made, both or field, mountain, and naval service. For 
land service it is generally used with a folding tripod, 
and woes as on pack saddles. 

The following are the weights given : 





Ib. 
Saddlery, waterproof cover, &c. ... au 66 
Gun... si oan ate ar ie 33 
Tripod ... - oe e ms K: 28.6 
Chest with accessories = or “a 22 
Two chests with 600 cartridges... = 63.8 
Total... 213.4 


For convenience of reference, we give a list of thé 
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Feed Mechanism, Self-Contained. 
Feed-block T and Fig.14 Containing the feed mechanism 
and forming a guide for the 


feed-strips. a. 
Feed - wheel U and For moving the feed-strips and 
Fig. 15 thus bringing each cartridge 


in front of chamber. 

With stop spring v for arrest- 
ing piston at end of its back- 
ward course independently of 
trigger. 

With pawl w engaging in ratchet 
on feed wheel and pawl spring. 


Stop V ... 


Feed arbor W ... 


Foresight Y 
Rear sight Z 

A description of the firing of this gun will be found 
in our last issue. 


NOTES FROM THE NORTH. 
Gutascow, Wednesday. 

Glasgow Pig-lron Market.—A fair amount of business 
was done last Wednesday forenoon, when some 30,000 
tons of pig iron changed hands at 1d. to 4d. per ton of 
a decline. In the afternoon the market was active, when 
about 40,000 tons were dealt in. Scotch warrants closed 
2d. down on the day at 44s. 44d. per ton cash buyers, 
Cleveland 39s. 14d., Cumberland and Middlesbrough 
hematite iron respectively 47s. 6d. and 48s. 3d. per ton. 
About 25,000 tons were dealt in on Thursday forenoon on 
the pig-iron warrant market. Sales preponderated, and 
prices were flat. Scotch and Cleveland each lost 2d. per 
ton, and hematiteiron 14d. to 24d. At the afternoon market 
some 20,000 tons changed hands, and prices stiffened up 4d. 
or so per ton. The respective settlement prices were 
44s, 3d., 39s. 3d., 47s. 3d., and 48s. 14d. per ton. Good 
Friday was a dies non in the pig-iron market, and so also 
was Monday, which was held as a spring holiday. Busi- 
ness was quiet on Tuesday morning, and prices were 
rather easier, but there was no great pressure. About 
20,000 tons of pig iron were sold. Scotch fell in price 
3d., and Cleveland 5d., per ton. At the afternoon market 
other 20,000 tons were dealt in, and Scotch declined 
another 4d. per ton; and the settlement prices were 44s., 
38s. 9d., 47s., and 47s, 44d. per ton. Business was again 
very quiet this forenoon, not more than 20,000 tons of pig 
iron being dealt in ; but the tone was firm in consequence 
of the heavy withdrawals from store. Scotch rose 4d., 
and Cleveland 2d., per ton. In the afternoon 15,000 
tons changed hands, and Scotch iron rose 14d. per 
ton. The settlement prices were 44s. 14d., 39s., 
47s. 3d., and 47s. 74d. per ton. The following are the 
market quotations for certain No. 1 special brands of 
makers’ iron: Clyde, 50s. perton ; Gartsherrie, Summerlee, 
and Calder, 51s. ; Coltness, 52s.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s. 
Shotts (shipped at Leith), 52s. ; Carron (ship at 
Gumaenadl. 51s. 6d. per ton. No change has yet 
been made in the number of blast-furnaces in active opera- 
tion in Scotland. There are still 81 going, as compared 
with the same number at this time last year. Six are 
making basic iron, 36 are making ordinary iron, and 39 
are working on hematite iron ore. A year ago there 
were only three basic furnaces at work, 35 were making 
hematite pig iron, and 43 were making ordinary iron. 
Continental reports are still most encouraging, and the 
heavy exports support that statement. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 360,463 tons yesterday afternoon, against 360,648 
tons yesterday week, thus showing a reduction for the 
past week amounting to 185 tons. F 





Finished Iron and Steel.—There is a steady business 
doing in finished iron, and prices are nominally un- 
changed. Steel plates and angle-bars are quoted at rather 
easier rates. 

Sulphate of Ammonia.—The year’s shipments of this 
commodity up till this day week named to 48,410 tons, 
as compared with 41,958 tons for the corresponding week 
of last year. These returns show an increase of 6452 tons 
for this year. The price of sulphate is about 7/. 10s. per 
ton. 

Flasgow Copper Market.—Copper was not dealt in this 
day week, and the price remained unchanged both fore- 
noon and afternoon at 497. 3s. 9d. cash buyers per ton, 
and 49/. 8s. 9d. three months. At the forenoon session of 
the market on Thursday one lot was sold, and the price 
declined 5s. per ton. No business was donein the afternoon, 
but the price recovered 2s. 6d. per ton. One lot was sold 
yesterday morning, when the price dropped 6s. 9d. per 
ton. At the afternoon session ls. 3d. was recovered, but 
no transactions took place. No transactions were recorded 
this forenoon, but the price dropped 2s. 6d. per ton. 
There was again nothing done at the afternoon market, 
but the price was advanced 5s. per ‘on. 

Mining Institute of Scotland.—The twentieth annual 
meeting of this Institute was held at Hamilton last Thurs- 
day evening, Mr. George A. Mitchell, president, in thechair. 
Mr. James Barrowman, secretary, read the report of the 
Council as to last year’s proceedings, which set forth that 
fair progress had been made during the year. There were 
479 members on the roll, as compared with 492 in the 
previous year. Of those who had died during the 
year special reference was made to Mr. Ralph Moore, 
who had been an early president of the. Institute, and 
an excerpt was read from the minutes of Council re- 
cording the loss which the Institute had sustained through 
his death. After the report by the treasurer (Mr. A. 
Blyth) had been read, it was stated that the office-bearers 
who were nominated at last meeting were declared 
elected. The chairman returned thanks for his re-elec- 





tion, and he subsequently delivered his presidential ad- 
dress, in the course of which he dwelt on the undue 
stringency of the recent Home Office order in connection 
with the use of explosives in mines. He was thanked for 
his interesting and valuable address. The discussion 
of Mr. Prentice’s paper on ‘‘ The Mineral Seams ef New 
Monkland” was closed, and the author was awarded a 
vote of thanks. Mr. Walter H. Mungall read an inte- 
resting paper on ‘‘Screening Arrangements at Moss- 
beath Colliery, Fife.” A discussion took place upon it, 
and was adjourned. 


The Wick and Thurso Railway.—The Caithness County 
Council had a long discussion at its meeting at Wick on 
Saturday on the proposed railway from Wick to Thurso. 
Of the total estimated cost of 65,000/., the Duke of Port- 
land has promised 20,000/. on condition that a grant of 
25,0002. is obtained from the Treasury, that the county 
council contributes 12,000/. or 15,000/., and that the 
Highland Railway Company agree to construct and work 
the line on the basis of a proportion of the gross receipts 
to the amount of 50 per cent. The council deferred its 
final decision, but indicated its willingness to contribute 
12,0007. by raising a loan which would be met by an 
assessment on the districts which would be benefited by 
the railway. The promoters will not be ready to make 
an application to the Light Railway Commissioners until 
November next. 


More Shipbuilding Contracts.—Messrs. Lobnitz and 
Co., Renfrew, have just received from the United Steam- 
ship Company, of Copenhagen, an order for a passenger 
steamer of 1100 tons. She is to be classed with the Bureau 
Veritas.—The Union Steamship Company, of New Zea- 
land, have just placed another contract with Messrs. 
William Denny and Brothers, Dumbarton, for a high- 
class steamer to be employed in their New Zealand pas- 
senger service. As is the case with all the other recent 
additions to this fleet, the new vessel is to be classed ex- 
clusively with the British Corporation Registry.— Messrs. 
Caird and Co., Greenock, have secured another contract 
from the P. and O. Company, of London. 

Water Supply for Melrose.—The supplementary water 
supply, which the local commissioners have introduced 
into this favourite summer resort, was formally turned on 
yesterday afternoon. It has been brought from Allan- 
shaws and Lauder Common, situated between Stow and 
Lauder, where it is obtained from springs. At a cost of 
about 10,0007. the scheme has been engineered by Messrs. 
Belfrage and Carfrae, C.E., Edinburgh. In honour of the 
event the burgh was profusely decorated, and music was 

rovided by a brass band from Galashiels. The Duke of 

uccleuch, who was accompanied by the Earl of Dalkeith, 
M.P., performed the ceremony of turning on the water, 
a platform having been erected in close proximity to the 
Market Cross. Previously, the distinguished visitors 
went over the town hall (the gift of his Grace to the 
burgh) and the famous abbey. The engineers presented 
the Duke of Buccleuch with a handsome gold key, and 
his Grace turned on the water in the presence of a large 
and enthusiastic ene of the townspeople. Subse- 
quently a cake and wine banquet was held in the Corn 
Exchange, Provost Turnbull presiding over a representa- 
tive company of ladies and gentlemen. 


The Talla Reservoir.—The Works Committee of the 
Edinburgh and District Water Trustees had before them 
last Thursday eight offers by contractors for the con- 
struction of the large reservoir at the Talla. The three 
lowest offers were selected and remitted to the engineer 
(Mr. James Wilson, C.E.) for examination and report. 


Extension of Helensburgh Pier.—Messrs. James Young 
and Son, contractors, Edinburgh, have been successful in 
securing the contract for the renewal and extension of 
Helensburgh pier, the amount of their tender being 
4932/. 16s. 7d. Messrs. Leslie and Reid, C.E., Edin- 
burgh, have the plans in hand. 

Tharsis Sulphur and Copper Company.—The annual 
meeting of this company was held in Glasgow to-day, 
when a dividend of 174 per cent. was Mien 4 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Situation in the Coal Trade.— At the commence- 
ment of the year fears were entertained in the coal 
industry that there would be trouble in the spring. At 
that time the Lancashire miners favoured an advance of 
10 per cent., and it was thought that the agitation would 
spread to Yorkshire. The condition of the coal trade, how- 
ever, has not justified such action. There has been no 
undue inflation, but the collieries "have worked steadily, 
all the more so because of the absence of the disturbing 
element that is the accompaniment to wages disputes. 
At present, although the influence of summer weather 
upon the house-coal department of trade will soon be felt, 
there is a welcome improvement upon the condition of 
affairs that prevailed at the corresponding period of 1896. 
The maintenance of the demand for steam fuel has been 
the principal factor that has operated to bring about this 
desirable result. The Hull returns show that South 
Yorkshire steam coal is making its way into new markets, 
while retaining the old, and although a record was esta- 
blished last year in this direction, it is more than probable 
that business this year will prove to be even better than 
it was in 1896. There is a noticeable absence of disputes 
in the coal trade, and if the market continues to be firm 
during the next three months in household fuel there 
need be very little fear with regard to the prosperity of 
the industry as a whole. In West Yorkshire the miners 
are better employed than they have been for several 
worm: past, the activity being due probably to the 








the present time, but the season’s demand has been fully 
up to the average. Manufacturers’ fuel is in fairly good 
request, and a very small addition to present orders will 
create a brisk demand. Quotations are as follow: Best 
Silkstones, 8s. 3d. to 9s. per ton; Barnsley house, from 
7s. 9d. to 8s. 6d.; Barnsley hards, 6s. 9d. to 7s. 6d; 
manufacturers’ sorts, 4s. 6d. to 6s.; coke for common 
foundry pu es, 8s. 6d. to 10s. ; best washed varieties, 
up to 12s, 6d. and 13s. 


The Cycle Industry in Sheffield.—The four Sheffield 
firms which are now engaged in producing cycles are 
meeting with much success, and wonder is expressed that 
this branch of business was not developed earlier. 
The promoters of the new industry were influenced 
doubtless by the circumstance that by far the greater 
portion of the weight of each cycle is manufactured in 
Sheffield. Firms employed upon the production of 
malleable iron and steel parts, spokes, tyre sections, &c., 
are well booked forward, some of them having sufficient 
work in hand already to last them nearly 12 months. It is 
estimated that at present Sheffield is producing at the rate 
of 25,000 machines r annum, which is not an in- 
considerable item when it is considered that three 
years ago the cycle industry there was all but unknown. 
It is a fact that the Stanley machine, one of the first on 
the market, was manufactured in the “ city of steel,” but 
for some reason this business was allowed to drop until 
it was taken up by the four firms to whom allusion has 
been made. 


Iron and Steel.—The slight —- in the iron trade 
having passed away, business is being recommenced after 
the holidays under circumstances of encouragement. As 
a rule the workmen have been called back to their employ- 
ment earlier than usual. In the Leeds district machinery 
for use in the Transvaal is in good demand, and railway 
locomotives are being ordered in fairly large numbers for 
use abroad. Electrical engineers and makers of textile 
machinery are well employed. In Sheffield and the 
neighbourhood the heavy industries are active, with 
scarcely an exception. War material is in brisk demand, 
and firms “ayer upon marine specialties are employing 
more than the ordinary number of worknien. The file 
and cutlery trades show decided improvement, and so 
great has been the call for edge tools that the 
workmen are agitating for advances. There is a 
good season’s demand for agricultural and horticultural 
work, and field tools and implements are moving off 
quickly. Steel finds steady markets at home and abroad, 
and competition is confined principally to the lower 
rades of material. Quotations are as follow: Bessemer 
villets of special carbons used in Sheffield, 67. to 67. 10s. 
per ton; forge iron, 41s., delivered in Sheffield ; hema- 
tites firmer at from 59s. to 61s. 6d. ; bar iron 6/. at makers’ 
works, 6/. 10s. in warehouse. The forges, tilts, and rolling 
mills are actively employed. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was no 
market here. To-day the Royal Exchange was reopened, 
but very few people attended, most of the habitués being 
still awayon holiday. Next to nobusiness was recorded, and 
in the absence of transactions the fixing of quotations was 
no easy matter. Merchants offered to sell No. 3 g.m.b. 
Cleveland pig iron at 39s. 6d. for prompt f.o.b. delivery, 
but buyers were in no hurry to do business even at that 
low figure. Makers, nearly all of whom are pretty well 
sold, would not, as a rule, listen to anything below 40s. 
for No. 3, and some of them asked up to 41s. Quotations 
for the lower qualities were pretty firm, and consumers 
had to buy from makers, as there is little or none in second 
hands. Foundry No.4, grey forge, mottled, and white were 
all 39s. to 39s. 6d. Middlesbrough warrants opened at 
38s. 10d., and stiffened to 38s. 114d., which was the closing 
cash price of buyers. East coast hematite pig iron was 
about 49s. for early delivery of mixed numbers, and the 
supply was reported abundant. Spanish ore was in fair 
request, and prices were steady. 

Manufactured Iron and Steel.—Most of the manufac- 
tured iron and steel establishments are closed for the holi- 
days. Mr. W. B. Peat, the official liquidator, who sent 
out a reconstruction scheme for the Darlington Steel and 
Iron Company, Limited, involving the raising of a con- 
siderable amount of new capital, has sent the following 
circular to the shareholders: ‘‘I regret toinform you that 
the response of the shareholders to my circular of Feb- 
ruary 27 last has been so unsatisfactory that it will not 
be practicable to proceed with a scheme of reconstruction. 
Every endeavour will be made to realise the property to 
the best advantage.” 

Coal and Coke.—Coal is quiet. Bunker coal is in fair 
request, but the supply is very plentiful. Demand for 
gas coal is diminishing. Coke continues in good request 
both for local use and for shipment, and quotations are 
well maintained. 





NOTES FROM THE SOUTH-WEST. 

_ Cardiff.—The demand for the best steam coal has con- 
tinued good, but secondary qualities have been somewhat 
neglected ; the best descriptions have made 10s. 9d. to 
lls., while secondary qualities have brought 9s. 8d. to 10s. 
per ton. There is, of course, comparatively little or | 
in household coal ; No. 3 Rhondda large has been quote 
at lls. to 11s. 3d. per ton. The demand for coke has 
fallen off to some extent, but it is expected that it will 
soon revive ; foundry qualities have made 17s. 6d. to 19s. 


neavier purchasing power of the community, due to the | perton, and furnace ditto 14s. 6d. to 16s. 6d. per ton. As 
excellent all-round condition of trade. Gas coal is dull at! regards the manufactured iron and steel trades, the works 
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continue pretty well re but the general tone of 
business is not particularly active. 


Keyham College. —The Lords of the Admiralty have 
approved an additional leading man of engine fitters being 
laced on the snotrneting staff of the Royal Naval 
ingineering College, Keyham. One leading man will 
now take charge of the students’ work afloat in the gun- 
boat Spider, while the other will be responsible for the 
students’ work at Keyham Factory. 


Bristol Port _Improvements.—The Council of the Bristol 
Chamber of Commerce observes in its annual report: 
“Your council feels that the past_year has been a most 
important one in the history of Bristol Docks; many 
schemes, the consummation of which has been long hoped 
for, now give promise of actual and speedy accomplish- 
ment. To a great extent, this happy state of things has 
been brought about through the adoption of a reciprocal 
yolicy on the part of the docks committee and the Great 
Vestern Railway Company. A scheme to which special 
reference should be made is that which provides for the 
connecting of the Great Western system with the deep- 
water berths; transit sheds and warehouses at Dean’s 
Marsh, Canon’s Marsh, the gas works, Mardyke Wharf, 
and Merchants’ Dock; the connection of the Harbour 
Railway with the Portishead Railway by means of a 
swing bridge across the Avon, and other works.” 


The Electric Light in Wales.—The installation of the 
electric light at Llandrindod Wells, now being carried 
out by a company of which Mr. E. Davies (Llandinam) is 
chairman, is making good progress. Nearly all the street 
mains have been laid. The Llwyn (Mr. Davies’ private 
residence) and the Pump House Hotel have also been 
lighted by electric current. 

The Dowlais Works.—Mr. J. Thomas, who until re- 
cently filled an important position at the Barrow Steel 
Works, has been appointe manager of the Siemens de- 
partment of the Dowlais Company’s works at Cardiff. 


Devonshire Light Railways.—A committee appointed | g 


to ascertain the probable cost of a light railway from 
Tiverton to Witheridge has received from Mr. Payne, 
engineer, of London, an estimate which foots up to 
50,0007. A meeting held on Tuesday was of opinion that 
if 12,5007. could be raised locally the promoters could then 
approach the Great Western Railway Company, the 
Light Railway Commission, and the Tiverton Town 
Council, with a view to raising the other three quarters 
respectively. If there was no response from either of 
those sources, the scheme would fall to the ground. 


Ilfracombe.—Sir G. Nares, R.N., K.C.B., held an in- 
quiry at Ilfracombe on Monday with reference to a Bill 
promoted by the Weld trustees for improving the harbour 
and pier. Sir G. Nares said the proposals were to extend 
the pier eastward about 600 ft. at a cust of 80,0007., with 
borrowing powers up to 100,000/., no expense whatever to 
be incurred by the town. There was to be no increase in 
existing tolls or dues, and all maintenance expenses were 
to be borne by the promoters. The district council 
had objected chiefly that the Britannia corner should be 
widened, that access to Lantern Hill should be free, and 
that better provision should be made for a lifeboat slip. 
He thought it advisable for the harbour authorities to 
have ample room, so that tugs could not be anchored in 
the way of vessels coming and going. While the Board 
of Trade could consider alterations in the clauses, they 
could not prevent the granting of a provisional order. 


_ Pembroke Dock.—A Local Government Board inquiry 
into the a ames Pd sanctioning a loan of 27,000/. for the 
water supply of Pembroke Dock and the dockyard, and 
18,2007. for works of sewerage at Pembroke Dock and 
Pembroke, was held at Pembroke on Friday by Colonel 
Hasted, R.E. There was no opposition to the water 
scheme. Lieutenant-Colonel Gosset, R.E., representing 
the War Office, objected, however, to the construction of 
two reservoirs for the collection of the sewage, which it 
is proposed to erect near the Hut Encampment. Ac- 
cording to the scheme, the sewage matter will be chemi- 
cally treated in the reservoirs, and the liquid: portion 
drained off and discharged at an outfall near the railway 
pier, to the south of Hobbs’ Point. 


_ Budleigh Salterton Railway.—This line was officially 
inspected on Friday by Major Marindin, of the Board of 
Trade. The inspection commenced at Tipton St. John, 
where the new line joins the Sidmouth branch of the 
London and South-Western system. The line, after 
running parallel for some distance with the Sidmouth 
Railway, bears away to the right, and passes by Newton 
Xopplctoed, and thence through Otterton to Budleigh 
Salterton. It is about six miles in length, and is single 
throughout. The most important work has been the 
bridging of the Otter, which winds in and out, and has 
had to be crossed more than once. These bridges, and 
all the over-bridges, have been constructed so that they 
can carry a double line of rails if required. The under- 
bridges are simply built for a single line. There are two 
stations. The first after leaving Tipton St. John is at 
Otterton, and this will be called Budlei h, as it will serve 
East Budleigh and the district around. The station at 
the terminus is named Salterton. Besides these there 
will be sidings for goods traffic at Newton Poppleford and 
Colaton Raleigh. It is hoped that later on a station will 
be provided at the first-named place for nger traffic, 
as there is a fairly large population. Phe train used at 
the inspection consisted of two heavy coaches and two 
large London and South-Western engines. Major 
Marindin, in passing the line, said he was thoroughly 
satisfied with the manner in which the works had been 
carried out, 


Swansea.—Last week’s coal shipments included 6900 
tons for San Francisco. A considerable quantity of 
patent fuel was also cleared for Italy. 








MISCELLANEA. 


Tue American Bell Telephone Company make, it is 
stated, an average of 2,630,071 connections per day. 


It is stated that liquid fuel is in future to be used on 
the Russian torpedo-boats. The bunkers are to be sub- 
divided in order to hold the oil, which will be drawn off 
through suitable cocks. 


A suggestion has been made by Mr. Charles Bright that 
at the forthcoming Victorian fire Exhibition at Earl’s 
Court, copies of the tools, machines, &c., in use at the 
beginning of the Queen’s reign, should be exhibited side 
by side with their modern representatives. 


A paper on ‘‘ High Pressures for Marine Engines ” 
was read before the North-East Coast Institution of Engi- 
neers and Shipbuilders at their meeting in Sunderland on 
April 14 last by Mr. W. R. Cummins. The author ad- 
vocated the use of steam of 250 1b. pressure, to be generated 
in water-tube boilers. 


After negotiations extending over some weeks, it is 
announced that the Government and the Canadian 
Pacific Railway have come to terms regarding the con- 
struction of a line through Crow’s Nest Pass, in the 
Rockies, to reach the gold-mining districts of Southern 
British Columbia. The subsidy mentioned is 10,000 dols. 
per mile, the company foregoing certain clauses in its 
original charter dealing with the regulation by the 
Government of passenger and freight rates. 


The Economiste Francais states that at the beginning of 
the present year the total length of railways open for 
traffic in Russia was 25,975 miles, of which 15,230 miles 
belong to the State, exclusive of the 945 miles of the 
Transcaspian Railway, which is in the hands of the 
Ministry of War. About 6000 miles of line are in course 
of construction, and it is estimated that by the end of the 
century there will be something like 32,000 miles of rail- 
way in the Russian Empire, two-thirds belonging to the 
tate. 


The Stockton Rural District Council, at their last meet- 
ing, had under consideration a report from Mr. D. Bal- 
four, M. Inst. C.E., of Newcastle-on-Tyne and Edin- 
burgh, on alternate schemes for the efficient sewerage of 
Hartburn and Fairfield in their district. The scheme 
comprises the necessary main sewers in conjunction with 
an outfall sewer delivering to the nearest point of the 
River Tees where sufficiently tidal, after passing through 
subsiding tanks. This method is recommended in the 
circumstances by the engineer as most advisable, rather 
than by the other means available of sewage treatment by 
chemical precipitation, along with the necessary land. 


M. Scheurer-Kestner, in a paper recently published in 
the ‘‘ Bulletin de la Société niesicne,* points out that 
fused caustic soda has a high solvent action on bot 
wrought and cast iron. Some laboratory experiments, 
lasting five hours each, gave the following thee : 

Tron. Cast Iron. 
Per Cent. Per Cent. 

At 210 deg. Cent. and atmospheric 

pressure the loss was __... eee) 0.15 
At 250 deg. Cent. and atmospheric 


pressure the loss was_... ava O504 0.34 
At 250 deg. Cent. in a closed vessel 
the loss was ie can <3. O98 0.42 


Great activity is being shown by the Russian Govern- 
ment in railway construction in the Caucasus, as may be 
noticed from the number of lines now either about to be 
commenced or just commencing. As regards their 
strategic importance, it must be observed that within a 
very short period European Russia will be in railway 
communication with all parts of the Caucasus as well as 
Central Asia. The following are the most important: 
Tiflis to Kars; Petrovsk to Derbend, then on to Baku 
along the Caspian Sea ; a projected line from Piatigorsk 
to Sukhum-Kaleh ; Tikhorietzkaya to Tzaritzyn; a line 
connecting Astrakhan with Petrovsk and Kisliar ; and, 
lastly, a line from Tiflis into the province of Kakhetia, 
this being purely a commercial line to assist the develop- 
ment of the vine-growing industry in that part. 


The through services from the North connecting with 
the Chatham and Dover Company’s Continental services 
will be extended next month by the addition of a through 
service from Liverpool, Manchester, Birmingham, &c., 
to Queenborough Pier, where passengers will join the 
night mail boats to Holland and Germany. Departure 
from Liverpool 4.5 p.m., Manchester 4.15 p.m., Bir- 
mingham 5.45 p.m., reaching Berlin next evening at 
7.0 p.m. There will be a saving of 55 hours from Liver- 

P 44 hours from Manchester, and 44 hours from 
Tirminghoes in the journey to Berlin, over any other 
route. Passengers in the direction from Germany, &c., 
will find a through car at Queenborough Pier, on the 
arrival of the night steamers, to convey them through 
to the above-mentioned northern towns. The through 
services to and from the North and Dover, for Paris and 
Brussels, will be continued as already announced. 


A phosphor-bronze containing 6 per cent. of phosphorus 
is made at the foundry of the Chicago, Burlington, and 
Quincey Railroad Company, with a view to getting the 
phosphorus in a convenient form for use in converting 
ordinary gun-metal into ordinary Perens. The 
method adopted is to melt 90 Ib. of copper under charcoal 
in a crucible capable of containing 200 lb. of the metal ; 
11 Ib. of tin are added, and the metal allowed to become 
hot ; 7 Ib. of phosphorus are steeped in a solution of sul- 
phate of copper, which causes a coating of the metal to 
deposit on the sticks of phosphorus. After drying, the 
coppered phosphorus is introduced into the molten bronze 
by means of a cup-shaped instrument. The bronze thus 





prepared is so hard that it is inadvisable to cast it into 
ingots larger than 3 in. by 4 in. by 1 in., as, if thicker, it 
would be difficult to break. The bronze used for bearing 
metal by the railroad company contains 79.7 per cent. of 
copper, 10 per cent. of tin, 10 per cent. of lead, and 0.3 
per cent. of phosphorus, the latter being obtained by 
adding a suitable proportion of the hardened metal, pre- 
pared as above described. 


The rapid increase in the number of mining enterprises 
at work in British Columbia has led to the establishment 
of a Bureau of Mines there, which publishes reports on the 
progress of the industry. Since 1858 this province has 
produced about 20,000,0002. worth of mineral, of which 
rather more than one-half was gold. The growth of the 
output has been very marked during the last four or five 
years. The returns for the last two years are as follows : 


1895. 1896. 
Gold (placer) 24,084 oz 27,201 oz. 
Gold (quartz ) ay 39, 264 ,, 62,259 ,, 
Silver 3 ...  1,496,522,, 3,135,343 ,, 
Copper 952,840 lb. 3,818,556 1b. 
Lead... 16,475,464 ,, 24,199,977 ,, 


The rapid increase in the output of lead is mainly due to 
the development of the galena properties in the Slocan 
district, wiich in many cases carry 70 per cent. of lead. 
In 1896 18,215 tons of ore yielded an average of 117 oz. 
of silver per ton and 52 per cent. of lead, giving a net 
profit of 75 dols. per ton. 


We have received from the publisher a copy of the 
railroad section of the ‘‘ Year-Book of Australia,” which 
contains much information of the most interesting cha- 
racter, both as to the extent of the Australian lines, and 
as to the nature of the country passed through, We note 
that in New South Wales the authorities have adopted 
the plan of building cheap pioneer or surface lines as 
feeders to the main trunks. These lines, exclusive of 
bridges and stations, cost only about 17507. per mile. 
The speed is limited to 15 miles per hour, and 
as trains are run only during the day, no fencing is 
needed. As _ traffic develops, it is intended to im- 
ae these branches up to the main line standard. 

wing to the absence of great waterways, the 
Australian continent is particularly dependent on 
railways for its development, and it appears that 
even now there are more lines of rail per inhabitant 
than in any other portion of the globe. The mileage 
amounts to 11,091, or 33 miles per 10,000 inhabitants, 
whilst in the States it is 26.1 for the same number. It is 
interesting to note that last year the West Australian 
lines showed net earnings of no less than 11.48 per cent. 
of the capital expended. 


The inaugural meeting of the Inchicore Engineering 
Society, Dublin, was held in the science class room, 


h | Inchicore Works, on Monday, April 2, 1897, when the 


President of the Society, Mr. Robert Cory, M.E., 
M. Inst. C.E., delivered an address. The chairwas taken 
at 6 p.m. by Mr. K. Bayley, M. Inst. C.E. The Presi- 
dent pointed out that the object of such societies, as the 
one which had been formed in connection with the Great 
Southern and Western Railway, was in filling a gap be- 
tween the theoretical work of the colleges and science 
classes and the practical work of the shops. Great care, 
he said, must be taken, in conducting such societies, to 
supply suitable matter to work upon. For those who are 
determined to succeed in engineering as a profession, there 
is a necessity for meeting together to discuss matters 
relating to their work. n object in life, near at hand, 
should first be aimed at and worked for until attained, 
and then another more advanced in the line. But, above 
all, experience is the most valuable part of an engineer’s 
training, which can only be obtained by hard and constant 
work. In conducting the society, it would be well to 
largely follow the American plan, by taking a few sub- 
jects which should be worked up by some members, who 
should present a report to be discussed fully. Details, he 
said, would be far more useful than treating large and 
widessubjects. 


Our Consul at Rouen, in his last report, describes a 
novel engineering work just commenced there; it is 
the first of its kind in France, and the only one like it 
in Europe is across the Niévron, below Bilbao. It is 
called a ‘‘pont transbordeur,” and serves all the pur- 
poses of a bridge, while not interfering with the free 

assage of ships, even of those with masts 150 ft. high. 
Two diminutive Eiffel towers are to be erected, one on 
each bank of the Seine, three-quarters of a mile below 
the lowest existing bridge at Rouen, and a narrow iron 
bridge will be suspended by chain cables between their 
heads. It is to be not less than 160 ft. from the level of 
the quays, but it is not intended either for carriages or 
for foot passengers. Several lines of rail are to be carried 
along it, and on these a skeleton carriage or platform 
on wheels will run. This will be dragged from side to 
side of the river by steel ropes passing over a driving 
wheel, to be worked by steam or electricity from one 
of thebanks. To the skeleton platform will be hung, by 
steel hawsers, at the level of the quays, or 160 ft. below 
the bridge, the transbordeur—a slung carriage, within 
which passengers and vehicles will be transported from 
one bank to the other. This carriage is to be 13 metres 
in width by 10 in length. The electric tramways running 
on the quays on both sides of the river are to make a con- 
nection at this point, and the transbordeur will be fitted 
to carry the tramcars, so that ngers by them will 
cross the river without changing their seats. Unlike 
most such works in France, it has been left to private 
enterprise. The municipality grant the concessionaire a 
monopoly for 80 years of the bridge traffic over the Seine 
at this point according to a very moderate pre-arranged 
tariff. ‘The bridge has already been commenced, and 18 
months is the maximum time allowed for completion, 
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FRIDAY, APRIL 23, 1897. 
THE ENGINEERS’ DISPUTE. 

Ir is not surprising that the protracted con- 
ference between representatives of the Amalga- 
mated Society of Engineers and the Federation of 
Engineering Employers’ Associations, failed to come 
to a definite decision on the question as to what 
class of worker should attend upon certain machine 
tools. It isa question which has been raised by 
the men with all its complexities at stated intervals 
during the past 20 or 30 years, but some slight 
measure of hope of a solution is allowable in view 
of the fact that one or two other points have been 
settled in a satisfactory manner. . To these re- 
ference may first be made, since they indicate a 
spirit of conciliation which is to be commended, 
and augurs well for the future. 

It may be remembered that when the conference 
was adjourned three weeks ago the employers’ 
representatives agreed to formulate some scheme 
for overcoming the difficulties as to overtime and 
extra allowance for speed trials, particularly of 
warships. Although we have never placed much 
importance on the contention of the men that 
overtime should never be resorted to, as by this 
means men are kept out of employment, we 
have always urged that,.as a rule, it is not 
profitable. The effort of the worker must neces- 
sarily be relaxed while the rate of wage increases, 
so that the cost of the work is quite 50 per cent. 
greater. The decision of the conference is, there- 
fore, probably of mutual advantage. Working 
hours on all new jobs is to be limited to 248 hours 
per four weeks. Thus if the ordinary period of the 
week’s labour be 53 hours, 36 hours’ overtime may 
be worked in four weeks: while if the week be of 
54 hours’ duration, the extra time permissible is re- 
duced to 32 hours. This extra time obviously may 
be concentrated within a week: 248 hours must 
not be exceeded in four weeks. It remains to be 
seen how the general employé will regard this 
scheme, and whether it will add to the popularity of 
the trades union, for engineers outside the society 
need not comply with the condition. Of course 
there are exceptions to this rule: thatis essential. 
These include breakdowns in plant, shop repairs, 
repair contracts, or replace work for the employer 
or others. Such cases of emergency must always be 
met at once. Finally, the agreement is to have a 
six months’ trial. 

The representatives of the union are themselves 
ready in their appreciation of the amicable 
alacrity with which the employers increased their 
allowance for trial-trip duty. In the old days, when 














there was ample room, when the boiler pressure was 
small, and when the engines ran at a piston speed of 
200 ft. to 230 ft. per minute, the engineer had an 
easy time; but now, with an air pressure in the 
stokeholds ranging up to 5 in. by water gauge, even 
in cruisers, with engines of 15,000 indicated horse- 
power, running at a piston speed of 900 ft. per 
minute, and others making over 400 revolutions, 
there is excitement, if not danger, in the engine 
compartment, especially as it is as full of machi- 
nery at work as is the case of a watch, and danger 
develops with alarming precipitancy. Now the 
men with torpedo-boats and destroyers are to have, 
in addition to shop wage and overtime allowance, a 
bonus of 5s. for the builders’ preliminary trials, 5s. 
for the builders’ final trials, and 10s. for the official 
full-power trials. This is higher than originally 
fixed ; the first bonus was 2s. 6d., the second 5bs., 
and the third 7s. 6d. With other warships where 
the conditions are not so onerous, nor call for so 
much courage, slightly less rates are to be paid. 
Again, for vessels delivered at ports other than 
where they were built, there is to be a bonus, in 
addition to the shop time, for every hour the engi- 
neer is on board or in attendance, of 6s. in the case 
of torpedo-boats or destroyers, for the first 24 hours, 
and pro rata for the remainder of the time. 

These, however, were matters of detail involving 
no principle ; it is otherwise with the question as 
to who should attend on the machine tools. As we 
pointed out in an article in our issue of March 5 
(page 315 ante), what is wanted to enable more suc- 
cessful competition to be waged with our neigh- 
bours, say in the States, is to increase the rate of 
production, while at the same time reducing the 
cost, and in this is involved the full utilisation 
of skilled labour-saving machinery. It is’ only 
reasonable for the employer or capitalist to expect 
some compensation for the cash outlay involved 
in this plant by reason of the reduction of the 
wage cost of manufactures. The men are inclined 
to regard this as a case of superseding the skilful 
artisan by the machinist with more or less of train- 
ing ; but this'can scarcely be the case when it is 
recalled that the present-day generation have only 
heard from their grandfathers of the days when 
the chisel and the’ file did the work now un- 
dertaken by the planing machine. As a matter 
of fact, it is a case rather of new machines 
of greater efficiency taking the place of old tools ; 
and in few cases do machinists actually take 
the place of engineers; the old order in this 
respect is not changed. The installation of new 
machinery is very pronounced in America, where 
probably there are fewer trained engineers. It is 
there the creation of a new condition ; with us it is 
in some respects a development of an old situation, 
and it may seem natural that the men who have 
spent five or six years of apprenticeship, should 
resent some further part of the work of their trade 
being passed over to men who are but part of a 
machine of rapid producing capacity. Of course 
there is the economic law of increased demand 
resulting from the cheapening of supply, and pro- 
viding new requirements to be met. The greater 
the production by machinery or otherwise, the 
larger the number of fitters required ; but men who 
see labour done much more rapidly by a machine 
tended by an unskilled worker, are scarcely in a 
position to address themselves with philosophic 
calm to the consideration of such problems in 
collectivism, even if their organisers would permit 
such dispassionate consideration. Thus patience is 
very necessary to the solving of the difficulties of 
the situation. If one were to scratch under the 
surface of the present agitation, however, one might 
find a deeper and more subtle significance, for it is 
almost apparent that what the Amalgamated Society 
of Engineers desire is to bring the machinist within 
the influence of their organisation, and thus acquire 
a dominant power in determining the rate of pro- 
duction of all machine tools. The trade unions 
refuse to recognise the possibilities for more rapid 
production by such tools, and that it is to their 
interest tu co-operate with the employers in this 
direction to increase the sum of the national 
wealth. Our foreign competitor is a friendly foe, 
and if we can increase the balance of our foreign 
trade so that we could secure 20s. instead of 15s. 
per capita per annum as the sum of national wealth, 
men more than masters would gain. It would be 
possible to reduce piece-work rates without affecting 
the sum of the remuneration, unless, perhaps, to 
increase it. We only this week heard from a 
typical Irish worker in a Clyde yard the assurance 
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that with a new countersinking machine he was 
doing very well. ‘‘I’m getting 6d. less per plate, 
but I make on the pay-day half as much again as 
with the old machine,” he said. The employer 
gained 6d. per plate, and the nation profits by the 
increased production. Thus the competition with 
which the employers are beset must be considered 
from the national point of view, as well as the 
natural desire of the men to seek the best return 
for their years of apprenticeship. 

The representatives of the workers’ society were 
invited to suggest a solution of the difticulty. 
Their suggestion was that local committees should 
be appointed in each district, constituted by 
equal numbers of employers and men. To 
this committee all questions regarding machines 
were to be submitted, and failing agreement, 
the question was to be referred to a Board 
of Trade arbitrator. This, however, was re- 
garded by the employers as an undue interference 
with the management of their establishments, 
and it is possible to conceive endless trouble were 
the system once accepted. The employers put it 
this way: They are proprietors of their machine 
tools, and have a right to work such tools them- 
selves, and that being so, they may surely delegate 
that power. Thus, we may take the case of a 
jobbing engineer who starts with a lathe, working 
it himself, but the time comes when, as business 
increases, and he has to collect his accounts, he 
employs a man or boy of small skill to work it in 
his absence. Obviously no one has a right to 
object, and, moreover, if the substitute proves 
incapable, the jobbing engineer will lose his busi- 
ness. What is fair in a small case like this, they 
contend, must be fair in the largest organisation. 
Moreover, the employer denies what might be called 
the proprietary right of any man or body of men 
to labour in his works. He may open an establish- 
ment and employ whomsoever he pleases. The 
federation therefore regard the question as one of 
principle affecting each district alike, whereas the 
men incline to the view that wages and conditions 
of employment vary in different districts, ‘‘ accord- 
ing to the strength of the organisation of the men,” 
in other words, according to the power of the men 
to enforce this proprietary right of employment. 
This is scarcely a defensible attitude. The work- 
man is worthy of his hire not by virtue of 
the sinews of war, but rather according to the 
value of his labour. Moreover, in the interests of 
continuity of trade, and in view of foreign competi- 
tion, it is imperative that this should not be 
the case. The men’s representatives say that it is 
a vital point to their union that the federation 
should not seek to enforce a dead level system 
throughout the country. The employers, on the 
other hand, state that the organisation of the pro- 
posed local committees would not only involve 
undue and arbitrary interference with their affairs, 
but would mean the superseding of the federation. 
At present local associations exist to act with the 
district committees of the trades unions on all dis- 
putes, and failing settlement locally, the matter is 
referred to the federation. The men, conscious of 
this, desired to pass over the federation, and to 
seek the help of the Board of Trade. This should 
certainly be only a last resource. 

The employers’ representatives, as we have said, 
could not recognise the principle of the supervision 
of their management of their machine tools, and 
were unprepared to submit an alternative proposal. 
The men were solicitous for such a counter-scheme, 
but, as will be recognised, the parties were too 
widely divided on what might be termed the essen- 
tials of agreement. Colonel Dyer, who presided 
over the conference, in intimating the decision said 
that it was not only in their own interests, but in 
the interests of the country, and, therefore, of the 
Amalgamated Society of Engineers, that they 
rejected the proposal. He expressed the willing- 
ness of the federation to meet representatives of 
the Engineers’ Society at any timeto discuss and, if 
possible, to arrange any questions which may arise. 
They are willing to appoint members to serve on 
local boards to arrange general rises and falls of 
wages ; but they cannot see their way to delegate 
to such boards any power to interfere with the 
internal management of the works. Although the 
conference has separated, there is still hope in the 
amicable attitude which prevailed ; the large acces- 
sions to the membership of the federation from other 
than marine engineering districts is not without its 
significance. It may, indeed, be an important 


pawn in the game. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 


Canpour compels the admission that the back- 
ward state of the Brussels International Exhibition 
in the Pare Cinquantenaire, is unusual and dis- 
couraging, when compared with the condition of 
similar undertakings a week from the date of open- 
ing. ‘‘ You asked me to open an Exhibition, not to 
open packing-cases,” the King of the Belgians is 
reported to have said on a previous similar occasion, 
and, judging from present appearances, there are 
large sections of the Exhibition which will not 
even justify the second part of the criticism. 

Every one acquainted with the wonderful trans- 
formations that take place during the few days pre- 
ceding an opening ceremony knows that by the end 
of the week the various courts will present a dif- 
ferent aspect to that which they possess at the time 
we are now writing ; but the greatest energy and 
goodwill cannot achieve miracles, and we are there- 
fore not surprised to learn that the official opening 
ceremony, which was to have taken place to-morrow, 
the 24th inst., has been postponed indefinitely. 
It is announced, however, that the gates will 
be opened to-morrow and the public be ad- 
mitted ; but intending visitors to the Exhibition 
will do well to postpone their visit till the be- 
ginning of June. It is not easy to find a good 
reason for this exasperating state of unrea liness. 
The unusually early date of opening may be 
to some extent responsible, but considering that 
this date has been fixed for at least a year; that 
the contractors for the buildings of the Exhibi- 
tion itself, as well as for the miscellaneous struc- 
tures in the grounds, were familiar with what had 
to be done; and that, after all, most of the main 
hall was already completed, no reasonable excuse 
can be advanced. For those who watched the 
deliberate progress of the works since last summer, 
the loss of the fine weather, and the waste of time 
during the winter months, the present condition of 
things may bea source of regret, but not of sur- 
prise. Of course this unfortunate state will pass 
away with the incessant work that must follow 
during several weeks after the opening, and in the 
end the Brussels Exhibition of 1897 will be the 
completest, as it will also doubtless be the most 
successful, that has ever been held in the busy little 
kingdom of Belgium. 

We may recall to our readers in a few words the 
leading features of the Exhibition in the Pare du 
Cinquantenaire. When the undertaking was raised 
to the dignity of active Royal patronage, the exist- 
ing buildings available were the main hall, and its 
annexes, of the Brussels Exposition of 1888. The 
former has been lengthened at one end, while at 
the other a lower range of buildings extends the 
large space devoted to machinery. At the back of 
the main hall come new and temporary buildings, 
annexes covering a very large area of ground, to 
be devoted to miscellaneous exhibits and to fine 
arts. The main entrance to the Exhibition will be 
—when finished —of a monumental character ; 
needless to say its completion will take place long 
after the Exhibition has become a thing of the past, 
for 1} million of francs will be expended on it, 
and it will assume the form of a great archway, 
marking the end of the Rue de la Loi, and the 
commencement of the new Avenue de Tervuren 
that will stretch away for miles, linking the re- 
mote section of the Exhibition, that of the Pare de 
Tervuren, with the Cinquantenaire portion of the 
undertaking. For, as every one knows, the very 
novel experiment is being tried of dividing the Ex- 
hibition into two parts some seven miles separate, 
but connected by the new Grand Avenue. Colonial 
progress is to be the keynote of the Tervuren part 
of the Exhibition, with temporary horse and cattle, 
dog, poultry, flower, dairy shows, &c., through 
the summer months. This is to be the people’s 
playground, and no doubt, when completed, and 
when the bleak wet spring of Brussels shall at last 
give way to summer, it will be a place of much and 
varied delight. Meanwhile no one seems to know 
what is going on at Tervuren, which, though near 
as measured by mileage, is very remote when 
referred to the means of communication. 

Returning to the Pare du Cinquantenaire, we 
may give some idea of the actual condition of the 
contents of the buildings, and predict as to their 
appearance a few weeks hence. If the visitor is 
bold enough to enter by the main central portal, 
he will, after ploughing through the deep expanses 
of mud (to be hereafter converted into smiling turf 





and brilliant gravel - paths), and after taking the 
risks incidental to a forest of scaffolding, find him- 
self in the middle of the beautiful main hall. To 
the right extends the space devoted to machinery ; 
to the left the French courts, succeeded by those 
of Great Britain, of the United States, and of 
Belgium. Immediately in front, and beyond the 
great hall (within the temporary shedding), are 
more Belgian courts, and on the left France and 
England. On the right, in corresponding annexes, 
are the Fine Art courts. On each side of the main 
hall, as well as at the ends, are broad galleries 
about 20 ft. above the ground ; these are to be 
filled, to a large extent, with international exhibits 
relating to science, art, and new inventions. 

To the right and left of the central entrance, 
sweeps round a curved gallery enriched with 
columns, and terminating in two vast halls, not 
forming any part of the present Exhibition. 
Beyond, on the left, are a series of courts, portions 
of the old work, and now occupied with the packing- 
cases of many nations. The curved galleries before 
mentioned will also be devoted to international 
exhibits, the nature of which is not yet quite ap- 
parent. 

The condition of that part of the great hall de- 
voted to machinery is best defined as chaotic ; its 
most characteristic feature, the absence of machi- 
nery. Turning to the French courts on the left, 
the evidence of what is possible with liberal ex- 
penditure and admirable taste becomes at once 
apparent. High screens at each end enclose the 
section, to its own advantage, but to the detriment 
of the general appearance of the hall. The some- 
what poor handrailing of the gallery on each side 
is hidden by a decorative wooden facia. The floor 
space is being rapidly divided into cubicles, or 
occupied by uniform ranges of lofty walled-in cases. 
To criticise, when absolute incompleteness prevails, 
would be a waste of time. It is enough to know 
what France usually does on these occasions, to 
justify the expectation that the present will prove 
no exception to the rule. Criticism may come a 
month hence, for we believe France intends in 
some weeks—a good many weeks one might 
imagine—to have an official opening on her own 
account. 

Passing over the British Section for the moment, 
we come to that of the United States, a fine large 
space, looking larger on account of circumstances 
over which the United States Commissioner appears 
to have no control. At present it is occupied by a 
large beer exhibit and an American flag. Doubtless 
other things will come later. Beyond, to the end 
of the hall, the space is—or will be—occupied by 
Belgian exhibitors, but here there is nothing of 
interest to attract the visitor at present. As 
already stated, the old buildings forming annexes 
to the main hall are occupied with the packing- 
cases of many nations; but there appears some 
reason for supposing that they will make a good 
show in the near future. 

Work is being pushed on rapidly inthe Fine Arts 
courts, which will be practically complete, and the 
weather of late has given the Exhibition authorities 
ample opportunity to fix the location of leaks in 
the roofs. The Fine Art Committee of the British 
Commission, with Sir Edward Poynter as chair- 
man, Mr. Val Prinsep and Sir Ed. Carbutt as 
treasurers, and Mr. I. Spielmann as_ honorary 
secretary, are most heartily to be congratulated 
on the admirable collection of representative 
British art they have made, under very difficult 
conditions. All being well, the six large rooms 
forming the British Art Section will be complete 
by the 24th. 

It can be confidently claimed for the British 
Commercial Section, that though it may not com- 
pare favourably with Belgium, or France, in extent 
or costliness of installation, it will set an admirable 
example of completeness on the opening day, and 
will, in fact, be the only important section in any 
condition of readiness. That more will not be 
done is largely owing to the unfinished building, as 
it is obviously impossible to instal exhibits until 
the flooring is laid. 

It was no light undertaking to form a British 
Section, and many serious difticulties stood in the 
way of securing exhibitors ; prominent among these 
was the broadly expressed intention among manu- 
facturers of being present at the Paris Exhibition 
of 1900 on a large scale, and their natural unwill- 
ingness to undertake the trouble and expense of 
exhibiting elsewhere before that time. Another 
cause of hesitation to participate has been the un- 
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wonted period of activity that has recently com- 
menced, and which has left our industrials in 
almost every branch, without the leisure to con- 
sider any question save that of promptly executing 
orders. There were also other reasons to which we 
will not refer. Thus the task to be accomplished 
was commenced under much discouragement ; and 
considering the smallness of the grant made by the 
Government, and the uncertainty of results, to- 
gether with the fact that it was nevessary to charge 
exhibitors for space, it was at first prudent to be- 
come responsible only for a very limited amount. 
The area at first reserved by the Brussels Exhibi- 
tion Executive Committee for this country, was 
only 30,000 square feet, and for this a sum of 24001. 
had to be paid to the Belgian authorities. For a 
considerable time it appeared as if this small area 
would be even more than sufticient for all require- 
ments ; and it was not till nearly the close of last 
year that the prospects improved, and it was de- 
cided to increase the allotment to 60,000 square 
feet’ By the end of January but little of this 
amount remained unoccupied, and at the beginning 
of March the size of the court had grown to 
65,000 ft., afterwards increased to 70,000 ft., which 
is the actual size of the Commercial Section, ex- 
clusive of exhibits of machinery, and of the Fine 
Arts Courts, which latter occupy 10,000 ft. Thus, 
so far as mere size is concerned, the British re- 
presentation at Brussels will be more than 
respectable, and — France apart — will be far 
larger than that of any other foreign nation. 
There being only very narrow means available for 
decorating the section, recourse has been had to 
flags, both in the main hall, in which only Navy 
flags are employed, and in the annexe, in which no 
less than 200 house flags, belonging to as many 
different mercantile shipping companies of Great 
Britain, are displayed, forming at the same time a 
very suggestive exhibit, and an efficient decoration. 
This annexe consists of four ranges of light build- 
ings, and is chiefly devoted to exhibits connected 
with transportation. Many of our leading railways 
are represented. The Great Western, the London 
and North-Western, the Caledonian, the Great 
Eastern, the Midland, the South-Kastern, the 
London, Chatham, and Dover; the Great Northern, 
the North British, the North-Eastern, the Glasgow 
and South-Western, the Cambrian, and the Furness 
Railways have all put in an appearance, not on a 
large scale, but in such a manner as in the judgment 
of the various companies was best suited to push 
business. Of shipping models there is a very fine 
collection, including those of the Clydebank Ship- 
building and Engineering Company, the Fairfield 
Company, Denny and Brothers, Messrs. Armstrong, 
Whitworth, and Co., the Peninsular and Oriental, 
the Union Company, the Orient Company, Donald 
Currie and Co., Messrs. A. F. Yarrow and Co., 
Joseph Thompson and Co., the Prince Line, &c. 
There is also a very fine collection of models from 
the London, Chatham, and Dover Company, the 
Great Eastern Company, and Messrs. Thomas Cook 
and Sons. So that in whatever other respect the 
British Section may be found deficient, it will be con- 
spicuous for its maritime exhibits. The display of 
Mr. R. W. Blackwell of standard plant and devices 
connected with electric traction will be avery fine and 
extensive one. It will include trucks and motors, 
permanent way, line connections, insulators, light- 
ning arresters, switches, and miscellaneous equip- 
ments. When this exhibit is complete, and unfor- 
tunately it is in a somewhat backward state, we 
shall devote considerable space to its description, 
although most of the objects to be shown have 
already been illustrated in Mr. Dawson’s articles on 
electric traction that have appeared in the columns 
of ENGINEERING. 

In the main hall no attempt has been made to 
arrange exhibits by classification, but rather with 
a view to general effect. Whether for good or 
harm, English exhibitors have acquired the habit of 
displaying their goods in cases of their own de- 
sign, without regard to any general scheme. This 
system has very serious drawbacks when arrange- 
ment by classification is necessary, and we trust 
that at the Paris Exhibition of 1900 a uniform 
system of some kind will be insisted on. But in 
Brussels the case is different. There are not sufli- 
cient exhibitors of one kind to justify such an 
arrangement, and if there had been the effect of 
the section would have been entirely marred by 
groups of widely dissimilar cases. It will, we 
think, be fully admitted that on this occasion not 
only has a very high average of exhibitors been 


assembled, but they have taken more than usual 
pains with the style and finish of their cases. It is 
noticeable that on this occasion great care has been 
taken to secure for each exhibitor ample passage- 
ways for the circulation of the public, so that no 
one can have cause for complaint that his case is 
not accessible. 

Among the more important exhibitors to whom 
we shall have occasion to refer in the future are 
the Cleveland Iron Masters’ Association, who make 
a collective exhibit of much interest ; the European 
Petroleum Company ; the Leeds Chamber of Com- 
merce Collective Exhibit ; the Light and Heat Com- 
pany ; Messrs. Ross and Co. ; Messrs. Darton and 
Co.; Messrs. Taylor and Farley ; the Linotype Com- 
pany ; the King’s Norton Company ; Messrs. Water- 
low and Sons ; Messrs. Burroughes and Wellcome ; 
Messrs. Chubb and Sons; the Hardy Patent Pick 
Company ; Messrs. Walker and Hall, of Sheffield ; 
and others. There are not many exhibitors of ma- 
chinery, but to these also we shall return: Messrs. 
Galloway and Sons; Tangye’s, Limited ; Messrs. 
Fielding and Platt ; Messrs. Ruston and Proctor ; 
Messrs. C. A. Parsons and Co. ; the Westinghouse 
Brake Company ; Messrs. Th. Bradford and Co.; 
the Horsfall Furnace Company ; the Gosling Fur- 
nace Company, &c. 

So far as it is possible to judge, there are few, 
if any, of the British exhibitors who have come in a 
speculative spirit, but rather with a knowledge that 
already existing business will be extended by their 
participation. 

This is as it should be, for while the existence 
of an exhibition is wholly dependent on the ad- 
hesion of manufacturers, it is most desirable that 
these in their turn should derive a full benefit from 
their enterprise and expenditure. 

With the occurrence of each successive inter- 
national exhibition, it becomes more and more diffi- 
cult to restrict the exhibits in each section to 
objects belonging exclusively to the country repre- 
sented by the section. Ever-increasing facilities of 
communication, and the drawing closer together of 
the nations in their commercial relations, have the 
inevitable effect of denationalising inventions, pro- 
cesses, and methods of production ; while the dis- 
tribution of raw material becomes more universal 
every year. The capitalists of one country acquire 
interests in the industries of another, to the ad- 
vantage of both, and thus secure the right of dis- 
playing them at an exhibition in the section re- 
presented by the country of adoption. The strict 
isolation of many industries has thus become im- 
possible, and as the chief object of every inter- 
national exhibition is to promote trade and benefit 
the exhibitor, it would be clearly illogical and 
unfair to exclude naturalised industries from the 
section of the country in which such industries 
have received development. Instances of this will 
be visible throughout the Brussels Exhibition, and 
the difficulty of selection will become greater in the 
future, unless a broag-minded solution be given to 
the problem. 








“TRUSTS” IN JAPAN. 


OnE of the most interesting studies of modern 
economic conditions is that relating to the evolution 
of commerce and industry in the direction of asso- 
ciation and combination and the formation of large 
companies, trusts, and syndicates which in many 
cases obtain a practical monopoly of certain 
departments. The evolution in this country has 
been comparatively slow on account of our free- 
trade policy, and it has taken nearly a century 
and a half to bring us from the domestic system 
of industry to that which at present prevails. 
Large limited liability companies, or combinations 
of companies under various names, are rapidly 
increasing, and the tendency is for the small pro- 
ducer to disappear. In the United States of 
America, the protective system which has prevailed 
has caused a much more rapid evolution, and in 
about a quarter of a century the industry 
and commerce have been transformed into a 
series of monopolies which control the social 
and economic conditions of the people, and have 
raised very serious problems as to the future, and 
the question is being asked by many thoughtful 
men, How is it possible to make these organisations 
serve the highest interests of the community ? It is 
out of the province of a technical journal to enter 
into full discussions of these subjects, but still their 
importance demands attention, and, therefore, from 





time to time we have directed the attention of our 


readers to the facts concerning them, and left them 
in great part to come to their own conclusions. 

We have recently mentioned some of the most 
important features in the industrial and commercial 
development of Japan, and it is most interesting 
to note that that country, which has only been open 
to foreign trade for a few years, comparatively 
speaking, is now face to face with many of the social 
and economic problems which. have fora long time 
been perplexing reformers in older industrial 
countries. Organisations are rapidly growing up 
which are placing the resources of the country in 
the hands of a few men. Not only is this true of 
the railways, shipping, mines, and larger industries, 
but combinations of many kinds are being formed 
which are absorbing the smaller industries, and all 
these are being so organised that no policy which is 
thought likely to injure any of them is permitted. 
A general meeting of these business associations 
was recently held in Tokyo, hundreds of manu- 
facturers being represented, and the discussions 
which took place were said to be for the purpose of 
considering the best methods of perfecting the 
arrangements and mechanism of Japan’s business 
in accordance with the progress of the times. It is 
quite evident, however, this only meant, How best 
to secure the greatest returns for the manufacturers 
without regard either to the workers or the com- 
munity generally. 

We need not enter into details of the proposed 
organisations. It is sufficient to say that they 
include agricultural produce, tea, silk, vegetable 
wax, matches, coals, live stock, brewing, commercial 
undertakings, lacquer ware, paper, fancy wares, and 
carpets. This is a sufficiently long list to show 
that the Association already controls the most 
important part of the trade of Japan. One of the 
objects of the Association is the encouragement and 
organisation of local industrial and commercial 
exhibitions, and already several of these have been 
held in Tokyo and Kyoto. At its last meeting it 
discussed the arrangements for the forthcoming 
Paris Exhibition, and it was pointed out that it is 
most essential that the articles which are sent to it 
should be selected with care and properly classified, 
and that every idea of empty display should be 
eschewed. The most important function of the 
Association, however, is the marshalling of manu- 
facturers and merchants into regularly organised 
bodies for the purpose of protecting their own 
interests. Of course, its members profess that they 
only wish to prevent undue competition, but all 
experience shows that such organisations inevitably 
lead to monopolies and the production of million- 
aires. 

The Japan Weekly Mail, writing on the subject, 
points out that the meaning of all these things is 
that the system of ‘‘trusts” has taken root in Japan. 
After considering how they are likely to affect the 
people of Japan, the writer goes on to show how 
they act on the foreign trading communities. He 
says: ‘‘The circumstances of the foreign trading 
communitiesin Japan are eminently favourable to 
the action of trusts, above all in the import business. 
In the case of any particular commodity, the 
Japanese dealers who act as primary channels of 
communication between, say, Tas importers 
and consumers in the interior, may generally be 
counted on the fingers of one hand. What can be 
easier than that these middlemen should combine 
to dictate terms to. the foreign importer? They 
have him literally at their mercy. On his side 
there is keen competition ; every importer is eager 
to undersell arival. There is also inability to reach 
the consumer directly. On theirs there need not 
be the slightest approach to competition. They are 
in a situation to govern the market.” After dis- 
cussing the different aspects of trusts and comparing 
the conditions of America and Japan, the writer 
proceeds, ‘‘a trust, to be commonly fair, ought to 
include all the parties whose interests are directly 
involved ; all the distributors as well as all the 
producers. It is not so in Japan. The foreign 
exporter, the chief of all the sellers, stands outside 
the trusts. For him they mean simply that his 
margin of gain is to be reduced to a vanishing 
quantity. He, who takes all the risks of distribu- 
tion; who pays ready money to the Japanese 
trader, and accepts the whole responsibility of 
finding a market abroad for Japanese commodities 
—he alone is to have no voice in the engrossing 
process.” While we admit that the case of the 
foreign exporter is likely to be hard enough, the 
writer of the above forgets that the workers and 





the Japanese consumers are also vitally interested 
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in the subject, and a study of Japanese opinion 
shows that it is probable that social and industrial 
organisation is likely to proceed very rapidly in 
Japan, and that that country may afford some 
striking object-lessons to the other countries of the 
world. While, therefore, looking at the problems 
which are immediately pressing, it will at the same 
time be interesting and instructive to watch the 
more general evolution which is going on in social 
and industrial organisation. 


THE IRISH MAIL SERVICE. 

For many years past the Irish mail service, vid 
Holyhead and Kingstown, has been a constant source 
of complaint ; members of Parliament have ques- 
tioned, Chambers of Commerce have petitioned, 
and the public have protested. The boats were 
slow, the trains were slower still, and the fares were 
exorbitant. It was argued, with some show of 
reason, that if the South-Western could run 20-knot 
boats to the Channel Islands, the Chatham and 
Dover 21-knot boats to Calais, and the Belgian 
Government 22-knot boats to Ostend, then 
something better than a meagre 18 knots might 
be looked for on the Irish service. As for the 
mail train, the average speed was but 43} miles 
per hour—the fastest start-to-stop run being only 
48} ; and the fares were at least 10 years behind 
the times, being limited to first and second class 
only at express rates. 

At length, however, the cry has been heard, a new 
contract has been signed, and with April 1 the new 
service came into operation. As regards the sea 
service the public has every reason to be satisfied ; 
four magnificent new vessels have been built for the 
Dublin Steam Packet Company, capable of steam- 
ing at 23 knots, and the saving of half an hour on 
the passage is a very substantial gain, when it is re- 
inembered that the distance between Holyhead and 
Kingstown is only 64 miles. But the same can 
hardly be said for the train service, and we think 
that an examination of the annexed ‘‘log” will 
convince any impartial reader that the public and 
the Post-Office have failed to obtain the generous 
treatment that might reasonably have been ex- 
pected from the leading British railway company. 


Accelerated Trish Mail. 


Miles. Stations. Time. Speed. 
Euston... dep. 8.45 p.m, 

8 j Rugby arr. 10.26 ,, 49.1 
- 7 dep. 10.30 ,, 

158 Crewe arr. 2.1 a.m. 49.7 
ms dep.. 12.7 

179} Chester . arr.) 12.34 47.2 
a t .. dep., 12.41 

263] Holyhead arr. 217 2.8 


Average speed, including stops 47.6 miles per hour. 
50.2 


Re excluding ,, bis ” 


Of course it would be too much to expect that this 
train should be run at the same speed as the Scotch 
trains during the height of the tourist season. For 
instance, from London to Neweastle—practically the 
same distance, 268} miles—was run all last summer 
hy the east coast companies in 5 hours 3 minutes 
53.7 inclusive speed. But the North-Western 
themselves run their 11.50 p.m. Scotch express all 
the year round to Carlisle, a distance of 299} miles, 
at an average speed of 51.5. We think the Post- 
Oftice might well have stipulated for a like speed, 
bearing in mind the very large sum which is paid 
for the carriage of the mails. That third-class pas- 
sengers should still be excluded, and express fares 
charged for the privilege of travelling in this very 
up-to-date train, is a piece of high-handedness alto- 
vether unworthy of the London and North-Western. 
To the American tourist the situation must be 
irresistibly funny ; he takes up his Bradshaw, and 
after diligent research discovers the fact that the 
London and North-Western «re perfectly willing 
to carry him to the Scottish border in a third-class 
carriage on their quickest train ; whereas if he de- 
ires to make the acquaintance of the sister isle he 
finds that the same company refuses to carry him 
third-class, compels him to pay an express ‘* sup- 
plement,” and then provides a train four miles an 
hour slower than the democratic Scotchman. 


Old Service. New Service. 
Euston, dep. ... 8.20 p.m. Euston, dep. ... 8.45 p.m. 
Holyhead, arr.... 2.27 a.m. Holyhead, arr..... 2.17 a.m 
Dublin, arr. ... 6.45 Dublin, arr. ... 6.0 ,, 


The above Table gives the times for the old and 
the new services. 





WATER SUPPLY IN SOUTH 
AUSTRALIA. 


In his report for the year ending June 30, 1896, 
the Commissioner of Public Works of South Aus- 
tralia defends his department against the com- 
plaints which had been brought against it for not 
availing itself more largely of the Water Conserva- 
tion Act. He points out that in the neighbouring 
colony of Victoria an exactly opposite practice 
had been followed, and that it had been productive 
of much ill and loss. A few years ago the 
gospel of irrigation was preached from one end to 
the other of Victoria, and met with enthusiastic 
acceptance. Abnormal conditions were then pre- 
vailing. The farmers had been suffering from a 
cycle of dry seasons, the price of produce was high, 
and irrigation promised splendid results. Large 
undertakings were initiated and carried out. Then 
came more favourable years for agriculture, and 
prices fell. In the meantime the land had been bur- 
dened with charges which could not be met, and it 
was found that a great proportion of the money ad- 
vanced had been thrown away, because the schemes 
submitted for approval had never been considered 
from a common-sense standpoint. A Royal Com- 
mission has lately reported that ‘‘ trusts have been 
allowed to be constituted without due considera- 
tion . . . as to whether the proposed expenditure 
was justified from a financial point of view, or 
whether the supply of water available was sufti- 
cient.” 

In South Australia two irrigation schemes have 
been authorised, and even they have not been alto- 
gether satisfactory. One has had to be taken over 
by the Government, and the other is in arrears 
with its interest. At present the energy of the 
department is directed more to the water supply 
of towns. Adelaide has hitherto been supplied 
from a reservoir at Hope Valley, but for two suc- 
cessive years the supply has fallen short. Now, 
however, all fear of recurrence of such a difficulty 
has been removed by the opening of the Happy 
Valley Water Works. 

These works comprise a weir across the River 
Onkaparinga at Clarendon, and a storage reservoir 
at Happy Valley capable of holding 3,000,000,000 
gallons. The weir—constructed of rubble concrete, 
faced with marble—is 268 ft. in length, 38 ft. in 
depth, and 9 ft. 6in. in top width. Water is con- 
veyed to the reservoir by a tunnel 7 ft. 9 in. wide 
and 7 ft. 2 in. high, having a carrying capacity of 
100,000,000 gallons a day. This tunnel is driven 
through the hills a distance of over 3 miles ; the 
rocky nature of the soil and the large quantity of 
water met with presented many difliculties to the 
contractors, who threw up their contract, and from 
that time the work has been taken over by the 
Public Works Department. The water surface 
of the reservoir covers an area of 400 acres, 
and when full the reservoir will have a depth 
of 65 ft.; the embankment is 72 ft. in height, 
the width at the bottom being 380 ft., and at the 
top 20 ft. 
servoir perfectly water-tight by a puddle core of 
clay thoroughly worked through the whole length 
of the embankment to a depth of 38 ft. The outlet 
consists of a tunnel, 1} miles in length, which is 
lined throughout with concrete. All chance of 
pollution from flood waters entering the reservoir 
is prevented by a contour drain to intercept the 
surface water. Water is conveyed to the city 
through a 36-in. main. The total cost of these 
works is expected to be within the estimate of 
509,0001. Interest on the above capital has been 
paid from loan, but in future it will be paid from 
revenue ; unless a greater amount of water be sold, 
the percentage paid by the water works to the re- 
venue will be smaller. In order to meet this in- 
creased expenditure, the Public Works Department 
have under consideration the desirability of en- 
couraging greater consumption by further reducing 
the rates of excess water. 

The experiment of reducing the price of water in 
the Beetaloo district, which is situated near the 
shores of Spencer’s Gulf, has resulted in an in- 
crease of nearly 50,000,000 gallons in the quantity 
consumed, The reduction of price is from 3s. to 
1s. 6d. per 1000 gallons for the first 12,000 gallons 
used, to Is. per 1000 gallons for the next 232,000 
gallons, and to 6d. per 1000 gallons for all water 
used above that quantity. The revenue for 1895 
was slightly increased above what it was in 1894. 
The present reservoir at Beetaloo, which supplies 
Port Waketield, Clinton, Tiparra, and other places, 


Care has been taken to make this re- | 


is only capable of holding 478,000,000 gallons, 
which is not sufficient for the supply of so large an 
area, and should a failure in the supply occur 
during the driest months of the year, the result 
would be very serious. 

The Government has authorised the construction 
of a new reservoir at Nectar Brook, which is in- 
tended to hold 180,000,000 gallons ; an 8-in. main 
will be laid down for a supply to the town and dis- 
trict of Stirling. The net revenue from the various 
water works of South Australia for the year 1895 
amounted to 70,6031. being a percentage of 3.296 
per cent. on capital cost, which is an increase for 
the year 1894. 

It is the intention of the promoters of an enter- 
prise known as the Barossa Irrigation Scheme, to 
construct a storage reservoir on the South Para 
River, about 84 miles from Gawler, capable of hold- 
ing 14,000,000,000 gallons. The water will be 
carried by gravitation to the irrigation colony, near 
Gawler and Smithfield, a district covering some 
10,000 acres. This land is to be subdivided into 
lots of from 5 to 10 acres each, and sold in blocks 
to suit purchasers, with water rights included, the 
promoters have fixed the price for irrigation pur- 
poses as low as 14d. per 1000 gallons, with a reduc- 
tion in the rates for all water used above a quantity 
to be fixed by agreement. The total cost of these 
works, including land, is estimated at 400,000I. 
There should not be any great difficulty in pro- 
curing settlers for this land, as it is in easy reach 
of Adelaide, Port Adelaide, and Gawler. Factories 
for drying, canning, and preserving fruits and 
vegetables, and for making butter and cheese, are 
also to be erected. The expenditure of such a 
large sum in the colony on such useful work must 
result in great benefit to the inhabitants. 

The Public Works Department has built at the 
Way and Works Yards, Glanville, and at a cost of 
23151., a large foundry for the manufacture of 
cast-iron pipes ; this has proved a great success. 
Since the commencement of the work in 1895 the 
following pipes have been made: 16,454 2-in. 
pipes ; 9400 3 in. in diameter, at an average cost 
of 5/. 16s, 8d. per ton, a great reduction on the 
last amounts paid to the contractors, which were 
for 2-in. pipes an average of 71. 19s. 6d. per ton, 
and for 3-in. pipes an average of 8l. 8s. 11d. per 
ton. Arrangements are now being made to cast 
about 1000 tons of 8-in. pipes, and a corresponding 
saving is anticipated in the production of these as 
in the smaller sizes. 








THE UNITED STATES OF AMERICA 
AND THE FAR EAST. 

For some time past we have been directing atten- 
tion to some of the most important industrial and 
commercial developments in the Far East, in the 
hope that those who were specially interested in 
them would carefully study the changing condi- 
tions. While we have been impressed with their 
|importance as affecting the future trade of this 
country, we have endeavoured to look at them in 
their different aspécts, and have avoided the ex- 
tremes of appreciation or depreciation of recent 
events which are too often characteristic of the 
opinions which are expressed regarding them. 
Notwithstanding all that has been said on the sub- 
ject, it must be admitted that the manufacturers 
of this country have not yet realised the neces- 
sity to the same extent as those of other coun- 
tries of making themselves acquainted with the 
rapid developments which are taking place in the 
Far East. The official reports of the Foreign 
Office, it is true, have much improved during 
recent years, but they do not supply the details 
which are necessary to enable our manufacturers 
and merchants to meet the requirements of the 
countries concerned. It is true, also, that a Com- 
mission has been sent out to the Far East by a com- 
bination of British Chambers of Commerce, chiefly 
for the purpose of reporting on the changes which 
are taking place in the conditions of the cotton 
trade, but it will be a considerable time before 
its report will be available, and, moreover, it 
will only touch a very small part of a large 
subject, and the problem is, How are the 
other parts to be dealt with? The French and 
Germans have sent out well-equipped Commis- 
sions which ought to be able to supply very com- 
plete information, but it is not at all likely that 
they will be willing to make that information gene- 
rally available. The Americans have for a con- 
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the subject, and a number of important individual 
reports, to some of which we have referred in pre- 
vious articles, have been published. The manu- 
facturers of the United States, however, felt 
that something more complete was wanted than 
the partial information which they had hitherto 
obtained regarding the development of foreign 
trade, and two years ago they formed the 
United States National Association of Manufac- 
turers for the purpose of collecting information 
regarding the conditions which affect trade and 
industry both at home and abroad. The member- 
ship now includes nearly 900 manufacturers, and 
although this number is small compared with the 
many thousands who may properly be classed as 
manufacturers, still, if measured by the capital 
invested, the value of products, and the number of 
workers employed, the Association probably repre- 
sents a larger aggregate than any other organisation 
in the world. Every effort has been made to make 
the Association national and stan represent- 
ative of the manufacturing interests @f the United 
States in every respect, and nearly every industry of 
importance is well represented, sothat when the Asso- 
ciation acts or speaks, its movements or utterances 
may fairly be accepted as indicating broadly the 
sentiments of the manufacturers of the United 
States. The annual report which was recently pre- 
sented to the members states that the growth of the 
Association thus far has been characterised by 
peculiar harmony and unanimity of views in the 
widely diversified membership, and that there is 
now an organisation capable of doing an immense 
amount of practical work for the benefit of Ameri- 
can industries. 

The report enters into the discussion of a large 
number of economic subjects bearing on the internal 
arrangements affecting American industries. Our 
space prevents us from taking up these, but we 
would direct special attention to the proposals and 
actions of the Association with regard to foreign busi- 
ness, and especially that which refers to the Far East. 
Arrangements have been made for an extensive 
correspondence with business houses in every sec- 
tion of the world. Efforts have been made to 
secure competent men to represent the Association 
in important foreign markets, and many agents 
have already been appointed whose services have 
already been of much value to the Association, and 
who will become more valuable as the work abroad 
develops. Great care has been exercised in the 
selection of foreign agents, so that none but trust- 
worthy and efficient men may be appointed, and 
thus far the results have been exceedingly satis- 
factory. In this work the Association has been brought 
into intimate relations with important business 
houses in various foreign countries, and now it is 
beginning to reap the benefits of many months of 
systematic foreign correspondence. Recognising 
the magnitude and importance of the Association, 
foreign merchants who desire to establish connec- 
tions with manufacturers in America are beginning 
to look to it for advice and information, and every 
mail brings to its offices requests for information 
from buyers in many parts of the world, who desire 
to know where they can purchase various articles 
made in America. 

One of the most important pieces of work under- 
taken by the Association during the past year was 
the sending of a Commission of American manufac- 
turers to South America to investigate trade condi- 
tions in Brazil and the River Plate countries, and a 
very interesting and useful report has been pub- 
lished on the subject, explaining the best steps to 
be taken for the development of trade in these 
countries. A committee of three was appointed to 
study the trade relations with Mexico and to investi- 
gate the practicability and prospects of the industrial 
exposition projected in the city of Mexico. Sample 
warehouses have been established for the display 
and sale of American manufactured products in the 
Spanish-American countries, and these are likely 
to be useful in hastening the somewhat leisurely 
methods of doing business which are so common in 
South America. 

The part of the report to which we wish to direct 
special attention is that which refers to recent de- 
velopments in Japan and China. We would remark, 
lowever, that some of the opinions expressed are to 
be taken with some caution, as the writers seem to 
have indulged in a certain amount of special plead- 
ing, and been anxious to prove the necessity for 
protecting American industries. At the first meet- 
ing of the Association held last year, the possi- 
bilities of competition from the rapidly developing 





industries of Japan formed the basis of consider- 
able discussion, and a resolution was adopted 
requesting Congress to investigate the Oriental 
invasion of American markets, and to suggest a 
remedy therefor. Pending Congressional action upon 
this matter, a careful investigation of the industrial 
conditions in Japan was undertaken by the National 
Association of Manufacturers, and, under instruc- 
tions from the President, Mr. Robert P. Porter, 
former superintendent of the eleventh American 
census, and a statistician of note, went to Japan in 
March, 1896, and remained there until the end of 
May, engaged in an investigation of all the im- 
portant industries, and in the translation and com- 
pilation of a vast amount of valuable statistical 
information. The results of Mr. Porter’s work 
have been embodied in a report which has been 
presented to the members. This report covers all 
the important industries of Japan, and deals most 
fully with those whose competition has been felt 
most keenly in the United States, and a large 
amount of interesting and valuable information, 
which hitherto has not been accessible to the busi- 
ness man or the student, is thus made available. 
We shall notice some of the most important points 
of Mr. Porter’s report ina future article, and mean- 
time will only state some of the conclusions arrived 
at by the President of the National Association of 
Manufacturers. 

He believes that enough can be seen without 
exhaustive investigation to demonstrate that Japan 
has made marvellous progress in manufacturing, 
and that in certain lines in which Japan’s activity 
has been most marked, it is impossible for American 
manufacturers to compete with their Oriental 
rivals, who enjoy the advantage of a superabundant 
supply of intelligent and quickly-adaptable labour, 
willing and eager to work for wages which could 
not be made to supply the barest necessaries of life 
to the poorest American workman. He is careful, 
however, to point out that the real industrial im- 
portance of the nation is liable to misconception and 
some exaggeration. That Japan will become a great 
industrial nation is not to be questioned, but that 
this condition will be attained in as brief a period 
of time and with such disaster to the industries of 
other countries as has frequently been prophesied 
may be seriously doubted. 

Coincident with the rapid development of 
manufacturing in Japan there has been a steady 
increase in wages and the cost of living, and this 
movement is bound to be accelerated by con- 
tinued industrial progress, thereby lessening 
the advantage in labour which the Japanese 
manufacturer now enjoys. Another influence, the 
report goes on tosay, which tends greatly to weaken 
the competitive power of the Japanese manufac- 
turers, is the inferiority of their products. This is 
particularly true of those goods which have gone 
abroad in the largest quantities, and it has reduced 
the competition of those articles to the mere ques- 
tion of price. Looking at Japan as a possible cus- 
tomer instead of a competitor in trade, there is 
promise of a large market in that country for many 
articles which are made in the United States, and 
which could be sold in Japan to advantage. The 
industrial development now in progress creates a 
market for a great quantity of machinery, manu- 
facturing supplies and materials, and a large share 
of this trade falls into the hands of American manu- 
facturers. With regard to the general position in 
Japan the report says: ‘‘To express briefly the 
conclusions which may be drawn from Mr. Porter’s 
investigations, and from similar studies by other 
observant men, it seems safe to say that the ability 
of Japanese manufacturers to enter successfully 
into competition with their European and American 
rivals is limited at present to a few branches of 
industry, and the extension of this competition is 
likely to be somewhat restricted by changing indus- 
trial and social conditions in Japan. On the other 
hand, the growth and transformation of Japan’s 
industries necessitate the extensive use of foreign 
machinery, supplies, and material. While some 
of our industries may be suffering from the compe- 
tition of rivals in Japan, it would seem that the 
most important relation that country bears to the 
United States is that of a profitable customer rather 
than a dangerous competitor.” 

Turning to the consideration of trade oppor- 
tunities in China, the report deals with the possi- 
bilities of the Chinese market, and the opinion is 
expressed that there are evidences of the begin- 
ning of a new era in China which will be marked 
by great industrial development. One of the first 





evidences of this activity is the undertaking of ex- 
tensive railroad construction, portions of which 
have already begun. The large railway mileage 
which is sure to be constructed in China in the im- 
mediate future will in itself offer opportunity for 
the sale of a very large amount of machinery and 
supplies which American manufacturers are well 
qualified to furnish. In China, more than in any 
other country of the world, it is necessary to show 
actual samples of merchandise or machinery in 
order to create an intelligent impression upon the 
minds of the intending purchasers. The Chinese 
mind is peculiarly incapable of grasping the mean- 
ing of a perspective drawing, and illustrations which 
are full of meaning to intelligent people in any 
other section of the world, are unintelligible even to 
many of the cultured Chinamen, and illustrations 
are given of this in the report from letters received 
from correspondents in China. One of these states 
“that they are contemplating the building of some 
14,000 miles of railroad in China, and I am satisfied 
that they mean to doit. This means opening up 
an immense business at once, and if -our manufac- 
turers are going to wait for the trade to’ come to 
them, or wait until they can send some one to 
‘look see’ for them, the trade will be lost. Bel- 
gian parties are here now trying to erect a Belgian 
exposition building for machinery.” Another 
correspondent suggests to the American Association 
the advisability of erecting a building to be filled 
with samples of American products and machinery, 
having an engine to keep all the machinery in 
motion while being exhibited, and keeping it open 
allthe time. He adds: ‘‘I know this means money, 
but the Chinese are spending millions at present, 
and those who make some show of being perma- 
nently on the field are the ones who will secure the 
trade. I know this, because a gentleman repre- 
senting one of the largest syridicates of the West, 
who brought his family here and settled down as 
though he meant to stay, has just succeeded in 
effecting an investment of some 20,000,000 dols. I 
should like to see America take a step in advance 
in this matter, for no other nation stands so high 
in the estimation of China.” This part of the 
report concludes by saying, ‘‘ these facts point out 
possibilities in trade which may well be worth 
the careful consideration of this Association. 
England, Germany, France, and Belgium are 
making diligent efforts to secure their full share of 
the great trade which is coming out of the new in- 
dustrial era in the Orient, and if we do not wish to 
be shut out from participation in this trade, we 
must make our plans to secure it without delay.” 
We only wish that England were taking such 
steps as are indicated in a systematic manner, 
and with a full knowledge of all the conditions 
of the problems involved. We trust that the 
organisation which has been started by the 
American manufacturers, and to which we have 
briefly directed attention, may be useful in indi- 
cating the arrangements which are necessary in 
order that we may keep our place in the industrial 
race in the Far East. 








NOTES. 
CHEMISTRY IN THE FounpRy. 

TuHE production of satisfactory chilled castings 
has long been effected only by using the more ex- 
pensive brands of pig. Indeed, at one time char- 
coal iron was considered necessary if the best 
results were to be obtained. The attempt to attain 
equivalent results by using commoner brands of 
iron and adjusting the cupola mixture by means of 
chemical analysis, was long derided by practical 
foundrymen, who pinned their faith exclusively to 
the use of selected brands, and judged the quality 
of an iron solely by its physical appearance. 
For this opinion there was, it must be 
confessed, much foundation, since bars of 
almost identical composition often showed wide 
differences in their physical properties; nevertheless 
Mr. Asa Whitney, in a paper contributed to the 
Journal of the Franklin Institute, claims that it is 
perfectly possible to regulate the cupola mixture by 
analysis, and that great advantages are to be thus 
secured. The particular product with which Mr. 
Whitney is connected is the production of the 
chilled cast-iron car wheels, of which such enormous 
numbers are used for American rolling stock. 
Such wheels have to be guaranteed by their 
makers, who have therefore no inducement to 
sacrifice quality to price, and there is probably no 
service in which the material in question is more 
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severely tried. Hence if satisfactory results can 
be obtained with cheap irons in this connection, 
there can be no question us to the utility of the 
method. In using new or untried brands of iron, 
the cupola charge is adjusted by analysis, to give a 
mixture which previous experience shows as one 
likely to have the maximum strength at a minimum 
cost. Test-bars are cast, and the results obtained 
tabulated, together with the chemical composition of 
the charge, which is thus preserved for future re- 
ference. These tests refer to transverse strength, 
resilience, shrinkage, and chill, and any defect 
exhibited under these heads is adjusted by altering 
the chemical composition of the charge in the direc- 
tion needed to amend the particular defective quality 
exhibited. This method of working has, it is 
stated, led to the most satisfactory results, both 
from a mechanical point of view and financially, 
the quality of the metal having been markedly 
improved, whilst its cost has been diminished. 


THe Iron Inpustry 1x SouTrHERN Russia. 

The rapid development of various Russian in- 
dustries, more especially those connected with iron 
and steel, attracts more and more attention, and 
the satisfactory results obtained by those already in 
operation, give naturally an impetus to the forma- 
tion of new concerns. The Dnjepr Company, 
which was only founded in 1889, has already paid 
dividends of 12, 20, and 30 per cent., and the 
reports from other works in the South of Russia, 
such as the ‘‘ Alexander,” at Jekaterinoslaw, the 
Briansker Company, the New Russian Company at 
Insowka, and the Donez Iron and Steel Works at 
Druschkowka, are all favourable, showing progress 
and extension. The iron ore has hitherto been almost 
exclusively derived from the Krivoi-Rog’ mining 
district in the Cherson Government, but the rapid 
growth of the iron industry has caused researches 
to be made in other districts, which have demon- 
strated the existence of immense deposits of iron 
ore. In time the growth of the home industry 
will no doubt greatly interfere with the import 
of foreign manufactured goods, but at present 
there is, and will for some time remain, 
a considerable demand for foreign manufactured 
articles, more espeeially machine tools, &c., 
which are likely to, and, in fact, already do, com- 
mand a large sale in Southern Russia. There 
is also a tendency on the part of some of the 
Russian companies to co-operate with firms out- 
side Russia, whereby they often complete the list 
of their goods. The large and newly-erected 
Chantiers de Nicolajew co-operate, for instance, in 
this manner with Ateliers de Biesme in Belgium. 
In the same manner as French and Belgian capital 
and enterprise predominate in many recent Russian 
concerns, France and Belgium are likely to secure 
the lion’s share of the trade in engines, machinery, 
&c., although other countries also do a fair trade 
there. Belgian capital has also been invested in 
water works, tramways, hotels, &c., with good 
results, and that France means to have her share, 
and thinks it worth her while to do something to 
procure it, will appear from the fact that French 
consular agents have been appointed at Cherson, 
Nicolajew, Jekaterinoslaw, Theodosia, and Rostow, 
at the same time asa French expert is examining 
and reporting upon Russian ore deposits and metal 
industries. 

Tue Nicaracua CANAL. 

Since we last wrote on this subject, specially inter- 
esting to British shipowners and exporters, owing 
to its promise of a shorter route to the East, the 
exploiting company have put forward a vigorous 
effort in the Legislature of the States to secure the 
sum of 20 millions sterling for the execution of the 
work. It is not necessary at this hour of the day 
to enter into the advantages of the Nicaraguan 
Canal ; but it is reasonable to suppose that before 
authorising expenditure on such a work a complete 
survey and accurate estimate of cost should be made. 
A survey was made, and when a subsidy was first 
asked for, a Commission was appointed to go over the 
route and report. The Commission, composed of 
experienced engineers, strongly urged the necessity 
of a new survey. We reviewed the report of this 
Commission at the time (vol. Ixi., page 580), and 
certainly they made out a very strong case in 
favour of their contention that further inquiry 
should be made, especially in regard to the great 
Ochoa rock fill dam ; and yet the company now urge 
that their survey was sufficient, and that to question 
it is derogatory to the engineers who have spent 
years for the months devoted by the Commission, A 





fine outburst of patriotic indignation has also been 
raised, but it would be a thousand pities if either 
view were to encourage the Government to em- 
bark on the scheme without a clearly defined plan 
of construction. Failure must eventuate if ex- 
treme caution be not observed. It is pure sophistry 
to urge that Britain looks with anxious: anticipation 
to the decision, owing to her desire to carry out the 
scheme because of its strategic value. The con- 
ditions as compared with the Suez Canal differ 
entirely; there our aim is to maintain its neutrality ; 
the United States is never likely to be a hostile 
power in the East ; moreover, our strategic route 
to the East is not through the Suez nor would it 
be through the Nicaragua Canal. From the coin- 
mercial point of view we should have the same ad- 
vantage as other Powers, and as the United States 
itself, especially in view of the Clayton-Bulwer 
Treaty. Wedo not ask for more. Moreover, we 
are not at all likely to embark such a heavy sum of 
money on a canal in entirely foreign territory, 
where we should be at the mercy of a small hostile 
republic or of a collier blocking the waterway. 
There is, therefore, no hurry, and the prudent 
and politic procedure for the United States Legis- 
lature is obviously to make a complete survey, 
determine the best route, and solve the many 
novel engineering problems, and then—and only 
then—to think of spending national money. 


CanaL TRAFFIC. 

In Continental countries the subject of canalisation 
has of late years received renewed attention, and the 
immense increase in the canal trattic, which adequate 
extensions have brought about, is simply amazing. 
This is, however, natural enough, when the dif- 
ference in railway and canal rates of transport is 
duly considered. In France the latter are, in in- 
stances, only one-eighth of the former, and in the 
calculations for the Elbe-Trave Canal the rate of 
carriage for heavy goods is put at 28 per cent. of 
the railway tariff. It is, perhaps, more especially 
in Germany that the canal traftic has so markedly 
increased during the last decade or two, and a 
few figures will be of interest. The aggregate 
exports and imports of the German Rhine 
ports rose between 1880 and 1885 from 5,100,000 
tons to over 8,000,000 tons ; during the following 
five years the figures rose to 13,750,000 tons, and 
during the following four years to 16,250,000 tons. 
The aggregate exports and imports of Cologne 
rose from 200,000 tons in 1876 to 392,000 tons 
in 1886 and over 1,000,000 tons in 1896. In 
Mannheim and Ludwigshafen the figures rose 
from 660,000 tons in 1876 to 4,000,000 tons 
in 1895. How canals gain upon railways will 
be seen from the following figures from Frank- 
fort-on-the-Maine. The water traffic was there in 
1886, prior to the canalisation of the Maine, 150,000 
tons, against a railway traftic of 930,000 tons, the 
respective percentage of the two being 14 and 
86 per cent. The following year, the first of the 
Maine Convention, the water traftic rose to 360,000 
tons, and the railway traftic to 1,010,000 tons ; 
1890 the water traffic amounted to 700,000 tons, 
and the railway traftic to 1,400,000 tons, the per- 
centage then being 33} and 66% per cent. respec- 
tively. In other words, the water traffic had 
during five years increased 467 per cent., whilst 
the railway traftic had only grown some 50 per cent. 
If, however, the through water traffic is counted, 
the aggregate water traffic had in 1890 risen to 
1,220,000 tons. Berlin had in 1890 a river boat traftic 
of 5,000,000 tons, which is about the same figure 
as represented Hamburg’s ocean imports, and Ham- 
burg’s river traffic rose from 1,500,000 tons in 1880 
to 3,500,000 tons in 1890. Germany has, however, 
expended large sums on canalisation works, and 
with exception of the North Sea-Baltic Canal, the 
German canals, on the whole, answer admirably 
their purpose of establishing good and cheap com- 
mercial waterways. Some of the most important 
are the Oder Canal group and the Elbe-Trave Canal, 
now in course of construction. The aggregate 
length of German canals and waterways amounts 
to the immense figure of some 8700 miles. The 
cheapness of the German canal rates has even 
called forth comment in the German Legislature, 
being viewed in the light of a danger for German 
home industries on account of the facilities they 
offered for foreign imports. Austria-Hungary comes 
close after Germany, the aggregate length of the 
navigable waterways being, according to recent 
statistics, about 7150 miles. Important canals are, 
however, under contemplation and in course of 





construction, viz., the Danube-Oder and the Oder- 
Moldau-Elbe canals. This connection between the 
Danube and the Elbe will be about 2000 miles long, 
and will, in a manner, connect the Black Sea with 
the Baltic and the North Sea. In France, the 
system of canals, which was originally commenced 
some 300 years ago, has an aggregate length of 
some 3800 miles and is of vast importance ; in addi- 
tion to the existing canals one or two very large and 
important schemes are under consideration, involy- 
ing immense expenditure. In Russia there are 
canals and canalised rivers of great magnitude and 
importance, and one or two plans, comprising the 
direct connection — comparatively speaking — 
between the Black Sea and the Baltic, are being 
fervently advocated. In Holland canals are cut 
through the country in all directions, and both 
Norway and Sweden, more especially the latter, 
have important and costly canals. 


THE GRAVEHALS TUNNEL. 


The Gravehals tunnel, on the Bergen Railway 
in Norway, is the longest tunnel on the North 
European continent, its length being about 3 miles 
1600 ft. Its cost will, however, be unusually 
low, compared to most other tunnels, which 
are generally double-tracked and bricked to a con- 
siderable extent, whilst the Gravehals tunnel, 
according to the present arrangements, will not 
only be for a single line, but even for narrow gauge, 
although it is hoped that the Legislature will 
increase the vote so as to allow of the ordinary 
gauge being adopted. With regard to brickwork, 
it is calculated that only about 3 per cent. of its 
length will have to be lined. These circum- 
stances bring about a great difference in cost in 
favour of the Norwegian tunnel, which will only 
cost some 500 kr. or 27/. 10s. per lineal metre, 
whereas the usual cost of similar tunnels elsewhere 
amounts from 100/. to 1101. per metre. Both the 
ends of the tunnel are at an elevation of some 
2900 ft. above the level of the sea. The results 
arrived at as to the quality of the rock by the 
special committee appointed to investigate this 
matter have so far proved correct, and the rock 
has not been very difficult to handle. The 
work commenced at the west side, at Opsiit, in 
October, 1895. The work was, through the whole 
of 1896, carried on by hand boring, the necessary 
preliminary investigations as to the employment of 
water power not having been completed. In order 
to procure water for the turbines, it was necessary 
to construct a reservoir on the mountain itself, and 
fears were entertained that the water would be so 
cold that it would freeze before it reached the tur- 
bines, even if the pipes were well protected. These 
fears were, however, dispelled, as the water’s tem- 
perature never fell below 0.5 deg. Cent. at the spot 
intended for the installation of the turbines. The 
power from the turbines amounts to 220 effective 
horse-power, there being two turbines of, respec- 
tively, 120 and 100 horse-power. The two boring 
machines require 60 horse-power. Some 30 to 40 
horse-power will be required for ventilating pur- 
poses, there being some two or three ventilators 
coupled, the one behind the other, so that the one de- 
livers into the other. Some 15 horse-power will be 
wanted for the two electric locomotives, which are 
intended to replace the horses used at present for 
the purpose of removing the débris. There being a 
gradient of 2to 5 in 1000, the loaded wagons will almost 
run by themselves, the locomotives being really only 
wanted for the purpose of pulling back the empty 
trucks. The machine tools in the workshop are 
also worked by power from the turbines, trans- 
mitted by electricity ; this takes some 15 horse- 
power, and the dynamo for lighting purposes some 
25 horse-power. The smaller turbine, of 100 
horse-power, works the two hydraulic pumps for 
the boring machines; the surplus, of some 40 
horse-power, it is intended to use for two electric 
drills. The whole installation, which has been in 
operation for some two or three months,. works 
perfectly satisfactorily. The number of hands em- 
ployed amounts to 125 men at the west side and 35 
at the east side. Barracks have been built for the 
men at both places, with shops, dairy, laundry, 
bath-house, &c. At Opsit the average advance 
per day has been about 3 ft., making some 75 ft. 
to 80 ft. a month of 25 working days. About 2 Ib. 
to 24 lb. of dynamite have been used for every 
cubic metre of rock. This is by hand boring. By 
machine boring an advance of 7 ft. to 8 ft. has 
been made during 24 hours on the average, 
but the consumption of dynamite has been 
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three or four times as large in proportion. Ac- 
cording to the experience at Gravehals, machine 
boring does not come any cheaper than hand 
boring. The tunnel has to be ready for rails by 
April 12, 1903, and there was every prospect of it 
being ready some time before then ; according to 
the plan about 14,000 ft. will be done from the 
west end—1000 ft. by hand and 13,000 ft. by ma- 
chine—and some 3600 ft. from the east by hand. 
Some trouble has been experienced with the men, 
who will not settle down, although theycan save con- 
siderably, but they rarely stay more than six months. 
The average pay for all piecework is 4s. 2d. per day, 
in addition to which the men have free lodging, light, 
and fuel. The drillers in the rock earn some 6s. 
to 10s. per day. Board costs 1s. 4d. per day, less 
for those who keep house themselves. An experi- 
ment with some 20 Italian men had proved entirely 
unsatisfactory, and they had to be sent back. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 16. 

Tuer extremely low prices for crude iron are attract- 
ing the attention of parties who are inclined to specu- 
late in iron in view of the possibilities of an early 
return to normal conditions. Inquiries are received 
from many quarters for large stocks of pig, but the 
makers, while anxious to sell, cling to current quota- 
tions. Production is in excess of demand, and prices 
are weak, but there is a general expectation that the 
volume of early summer requirements will restore the 
equilibrium of trade and prices. The trade expresses 
disappointment over the hesitancy shown by managers 
and promotors of large ys Sigg in placing orders. 
Billets are down to 15 dols. at Pittsburg mills, 
Bessemer 10 dols. at furnace. Mill irons have also 
dropped, but manufacturers still hold back. About 60 
per cent. of the coke capacity is busy. Bituminous 
mines are moderately busy, but a sharp restriction is 
maintained in anthracite. Bessemer ore interests have 
practically agreed upon a basis for the season. Steel 
rails are quiet and weaker than they have been. 
Some customers purchased more than they needed, 
and would like to sell. Plate and structural mills 
gather in business slowly. Prices have been shaded 
on inquiries for 1000-ton lots. | Present iron trade con- 
ditions are abnormal, and many believe that there 
must be a compensating activity a midsummer, espe- 
cially in bridge and car-building work and in merchant 
steel supplies. The trade has for months been con- 
ducted on the certainty of a heavy spring demand, 
and the absence of it has been reflected in prices 
already below a remunerative level. Railroad busi- 
ness is moderate. Rolling stock needs replenishing ; 
locomotives are wanted on many lines where old ones 
have to do the work. All this means that advantage 
will be taken of the first opportunity to restore pro- 
perties and make extensions and improvements. 








CoaL IN THE MiIpDLANDS.—It will be remembered that 
we gave some details recently as to what was being done 
in opening out a new colliery at Shirebrook. We showed 
that the promotors of the enterprise had been disbursing 
their capital in a thorough and even lavish manner, that 
they had put down powerful winding and ventilatin 
machinery, that they had constructed a railway siding, an 
that they had built quite a village for their future ns Aa 9 
All these arrangements were dependent on the prospect 
of coal being found, and it is no small tribute to the skill 
of the mining engineers concerned that a day or two 
since the expected coal was struck at a depth of 530 yards. 
The event is one of local, and even more than local im- 
portance, as the new colliery is expected to attain an 
output of 900,000 tons per annum.- 





Dr. Wore Barry, C.B.—In presenting Mr. J. Wolfe 
Barry, C.B., to the Principal of the Glasgow University 
for the honorary degree of Doctor of Law and Logic, on 
the 13th inst., Professor Moody Stuart said: ‘Mr. 
John Wolfe Barry is Companion of the Bath, Fellow of 
the Royal Society, President of the Institution of Civil 
Engineers, son of a very distinguished father, the late 
Sir Charles Barry, architect of the Houses of Parliament, 
W estminster. Mr. Wolfe Barry was educated at Trinity 
College, Glenalmond, and King’s College, London. 
Choosing engineering as his profession, he has during 
the last 30 years planned and carried out many works of 
great magnitude, especially railways, docks, and bridges. 
Among these may be mentioned the Tower Bridge of 
London, Barry Dock and railways, and Kew Bridge. 
He is recognised as one of the foremost engineers of the 
country, and enjoys in exceptional measure the esteem of 
his professional brethren. He has been chosen to serve 
on many Royal Commissions on _ public works, and he 
represents Great Britain on the International Technical 

vommission for the Suez Canal. Combining high scien- 
tific attaimments with great practical experience, Mr. 
Wolfe Barry has taken a leading part in introducin 
measures for securing to engineering students a thoroug 
training in the science of their profession. The Senate have 
considered it most fitting to recognise Mr. Wolfe Barry’s 
great eminence as an engineer and his services in en- 
couraging scientific study in engineering by conferring on 
him the honorary degree of Doctor of Laws.” 


AUTOMATIC MACHINE GUNS. 
To THE EpitoR OF ENGINEERING. 

Srr,—I notice some reference to the Hotchkiss auto- 
matic gun in ENGINEERING of the 16th inst. Ido not 
know that anything new is claimed for this Hotchkiss 
gun except that it has less pieces than are employed in 
the Maxim gun. Let us see now what an automatic 
machine gun of this class has to do. The gas escaping 
from the muzzle operates upon a piston. The piston is 
moved by the gas, and at the same time the breech is 
opened, the hammer cocked, the empty case extracted, 
and a strong spiral spring set in tension. The piston, 
having moved its entire stroke, is returned again into the 
firing position by the spring, the spring at the same time 
performing the remaining functions of Soa and firing ; 
that is, the breech has to be closed, the breech-block 
locked to the barrel, the empty case expelled from the 
arm, the trigger pulled, and the cartridge belt fed 
into position. Now, as all of these functions have 
to take place in about the tenth part of a second, 
it follows that nothing but the very highest class 
of mechanism will suffice. Unless every movement of the 
cartridge from the time it is thrown into the gun until 
it is fired and the empty case expelled, is performed by 
= motions and by devices which prevent the 
oaded cartridge or the empty case from getting out of 
place, the gun is sure to jam, and I have noticed that in 
all cases where any one has attempted to simplify the 
mechanism employed in the Maxim gun, they never 
succeed in firing but a few rounds before the gun jams 
and is thrown out of action, as was the case in the late 
Hotchkiss trials. 

The mechanism in our gun is not so elaborate as one 
might be led to believe, as the whole gun, without the water- 
jacket, only weighs 25 lb., and the breech-loading mechan- 
ism does not weigh more than 14 lb. 

IT am quite aware of the fact that many people suppose 
that all Maxim guns are worked by the recoil, and that to 
work a gun by a piston, employing the gases which esca 
from the muzzle, is quite new. This, however, is not the 
case. This system of working guns was patented by me 
in 1884, No. 606. The patent has 13 claims, the first of 
which is as follows: 

‘*A machine or battery gun or other firearm provided 
or constructed with mechanism by which, after starting 
the gun, the dynamic force of the gases escaping from the 
muzzle is so utilised (either directly or indirectly) that the 
various operations necessary in working the gun are con- 
tinued automatically so long as the supply of ammunition 
is maintained, or one or more of such operations may be 
automatically performed as above set forth.” 

We have made a considerable number of guns working 
by the gases escaping from the muzzle, and it will be 
remembered by you that a few weeks ago we fired in the 
=. of one of your engineers, at our Experimental 

orks at Crayford, a piston gun, and that this gun was 
be 3500 rounds straight off without a single hitch of any 
kind. 

This, I think, will show that a piston gun can be made 
to fire without jamming. 

Yours faithfully, 
Hiram 8S. Maxim. 

32, Victoria-street, London, 8.W., April 21, 1897. 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EpitoR OF ENGINEERING. 

Srr,—In your issue of January 31, 1896, you were good 
enough to publish a letter which embodied a programme 
of reform of our Alma Mater of applied engineering 
science, the Institution of Civil Engineers. ince the 
date of the publication of this letter drastic changes have 
been pro dand adopted, that will bring the constitu- 
tion and the programme of usefulness of the Institution 
into line with modern requirements. 

In these changes, the programme suggested in my letter 
above referred to have been partially accepted. 

The object of this communication 1s to suggest that the 
sectional councils, representing the different branches 
of engineering science (and defined in my letter of 
January 31, 1896), and which will form a conspicuous 
feature of the coming conference, should be retained as 
permanent associates of the Grand Council of the Institu- 
tion. 

The members of the associated councils might be 
elected along with those forming the Grand Council. 

In the formulation of the programme of election tests, 
such associated representative councils would become 
invaluable. 

The President and Council, in proposing the May 
Engineering Conference, have given another proof that 
they intend that the Institution shall adequately satisfy 
the obligations of its great and splendid réle. 

Sincerely yours, 
B. H. THwalte. 

29, Great George street, Westminster, April 19, 1897. 








THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 
To THE EprTor oF ENGINEERING. 

Srr,—In reply to ‘‘ Examination,” I beg leave to state 
that when I wrote my last letter on the above subject and 
mentioned the examinations the Royal Engineers have 
to undergo, I was thinking not so much of Chatham, as 
of Woolwich. ipa 

The entrance examination at Woolwich is competitive 
and searching, especially when one considers the age 
limits (16 to 18), the obligatory subjects being : 

Arithmetic. 

Algebra (to binomial theorem and theory and use of 








logarithms). 








Euclid (Books I. to IV. and VI.). 

Plane trigonometry (to solution of triangles). 

Statics. 

Dynamics. 

atin. 

French or German. 

English Composition. 

Geometrical drawing. 

In addition to these a candidate may take four optional 
subjects, having nine to choose from. This is only the 
entrance examination; the more professional ones follow 
at the end of each term, during which the cadets have 
received the necessary instruction for passing such tests. 

An examination such as the above would play 
havoc with the majority of the members of the various 
—oomes societies in London, and yet the only 
subjects which are not absolutely necessary to an engineer 
are Latin, and French or German. However, since the 
correspondence on the above subject started, the Institu- 
tion of Civil Engineers has—with characteristic rush, in the 
end—tried to improve matters by arranging for an exam- 
inational test, but it has left the balloting system, though 
it isa desecration of the word ‘‘system” to apply it to 
what passes for a ballot in Great Geo -street. By the 
aid of a little arithmetic it is easy to show the “system ” 
is a farce, and what speaks volumes for the theory is the 
fact that of the thousands of candidates for election, 
not one has been rejected by the present balloting 
“system” ! 

Yours very wees 


JIRCLE. 
West Kensington, W., April 16, 1897. 








THE ROYAL YACHT ‘‘ VICTORIA AND 

’ ALBERT.” 

Srr,—With regard to the speed of the Royal paddle- 
wheel yacht Victoria and Albert, built 1855, you fe “Sit 
would be interesting if Mr. Dixon Kemp’s statement as to 
her speed, could be confirmed. Well, then, I say it can- 
not be. Her speed was 16.827 knots, and not 194. 

This I get from the fifth report of the Committee on 
Steamship Performance, presented to the British Asso- 
ciation, at their meeting at Newcastle, August, 1863. 

It may be seen at a glance by the figures subjoined that 
= Kemp, or some one for him, has confused knots and 
miles : 


When tried ... July 23, 1855. 
Vo Zed is Stokes Bay. 
Draught of water forward 13 ft. 10 in. 
ie Ps abaft ... ac Aa Oe 
Area of mid-section 401 square feet, 
Number of revolutions... ea 25.4 
Pressure on safety valve ... beg 23 Ib. 
Vacuum in condensers... avi 25 in. 
Nominal horse-power __... a j 
Indicated horse-power ... Ps 2980 
Speed of vessel, knots... si 16.827 
statute miles... 19.377 


” ” 
Why, Sir, the Irish packet Connaught, with an indi- 
cated kareore: of 4735 as against 2980, did not achieve 
a higher speed than 18,079. 
Yours truly, 
Grorce Hicnuens, R.W.Y.C. 
4, Sussex-terrace, Plymouth, April 18, 1897. 








THE ‘‘*TURBINIA” AND CAVITATION. 
To THE EpIToR OF ENGINEERING. 

Srr,—I have been reading the paper and discussion 
on this interesting boat in your valued journal. The 
author was kind enough, when answering the discussion, 
to state that the three propellers are 18 in. in diameter. 
This seems a remarkably small diameter to drive a boat 
9 ft. beam and 44 tons displacement, for even a second- 
class torpedo-boat 9 ft. beam and about 14 tons displace- 
ment would have a propeller about 3 ft. 6 in, in diameter, 
equal to nearly 54 18-in. propellers, and this 3 ft. 6 in. 
screw is none too large for about 250 horse-power. 

Would the author of the paper in question, the Hon. C. 
Parsons, kindly inform your readers what the diameter 
of the original single screw of the Turbinia was? It must 
surely have been far too small. The newly-coined term 
‘*cavitation” is after all only a new name for an old 
disease, viz., ‘‘ Z’00 small a propeller.” 

The size of propeller for a 100-ft. torpedo-boat of 44 
tons displacement, 600 horse-power, would certainly have 
been 4 ft. 6in. diameter as a minimum, equal to nine 
1 ft. 6 in. propellers, Yours ae ater 

LD HAND, 


[The Turbinia has nine screws, not three.—Ep. E.] 








SIXTY YEARS OF SUBMARINE 
TELEGRAPHY. 
To THE Eprror or ENGINEERING. 

Sir,—The brilliant lecture which Professor Ayrton 
delivered at the Imperial Institute on February 15, 
deserved a more appreciative notice than that on page 
247 of your issue for February 19, 

That its high value was recognised a those competent 
to judge was evident, and was specially marked by the 
speech of the eminent chairman at its close. : 

My object in writing is to supplement your notice by a 
description of a few of the very ingenious mechanical 
analogues of electrical action which more particularly 
struck me as worthy of record. Bet 

I. The lecturer pointed out that an electric signal (a) 
did not travel from one end of a submarine cable to the 
other like a train, but (b) that during the transmission of 
the signal the current commenced flowing at the receiving 
end without any appreciable interval after the circuit was 
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completed. 


current to gradually rise until its strength became suffi-| the currents flowing in opposite directions for an instant 


cient to produce a signal. 


This was illustrated by a long wooden track (Fig. 1), the | ; r l A 
further end of which was closed by a pivoted spring door, | forming themselves into a curve showing at any instant 









































the position of which was shown by a long pointer 
attached to it. 

This door could be opened either by rolling a billiard 
ball along the track or pulling the end of a long piece 
of catapult elastic. 

a. The ball was sent along the track, and produced a 
signal by knocking open the door ; the time occupied by 
the ball in rolling was noted, and the velocity of trans- 
mission of the signal determined. 

». A signal was next produced by gradually pulling the 
end of the elastic cord until the deflection of the pointer 
was the same as before. The time occupied was again 
measured, and the apparent velocity calculated. 

In the first case the impulse travelled slowly along the 
track, but produced its effect suddenly when it reached 
the end, ot tees in the second case the impulse travelled 
with enormous speed, but time was necessary for it to 
reach a large enough value to open the spring door. 

Il. Although illustrating clearly the particular point he 
desired to bring out, Professor Ayrton explained that the 
last experiment did not represent the state of things in 
the cable so exactlyas another model which I havesketched 
in Fig. 2. 

In this a number of large glass stand-pipes were placed 
upright on a stand and each coupled to its neighbours by 
tine tubes at its lower end (see Fig. 2). 


The vertical stand-pipes represented the capacity of | 


the cable and the fine connecting tubes its resistance. 
The stand-pipe at one end of the series was provided with 
three large taps A, B, and C as shown, while the stand- 
pipe at the other end was permanently connected to 
‘*earth.” This ‘‘ earth” consisted of a large tank placed 
behind and running the full length of the series. 

Coloured water was kept at a constant level in this 
tank by means of an pthoe vl device, this level being at 
half the height of the stand-pipe. 

It was possible, by closing the “earth” taps C at the 
transmitting end, and opening either A or B, to cause a 
positive or negative current respectively to flow along 
the ‘‘cable.” ; 

Each stand-pipe contained a float, attached by a silk 
thread passing over a pulley, to a counterbalance weight 
at the Pack of the board. A number of black strips of 
wood were slung by silk threads to the upright lines, and 
each carried a scale and pointer, as shown. in the sketch 
(Fig. 3). These black strips of wood against the white 
background, showed very distinctl.’ the heights or poten- 
tials in different parts of the cable, while the a ¥ of 
any one piece of wood indicated tae magnitude of the 
water current flowing through the corresponding piece 
of the horizontal tube. 

A current of water being allowed to flow through A 





| in the same cable. 


Fy. F. 








It was very striking to see the black lines automatically 


Time, however, was necessary for the | potential and direction of flow at the transmitting end; The lecturer stated that the mechanical arrangement 


just described corresponded very closely with that shown 
in Fig. 7—a diagram representing the electrical method 
of duplex telegraphy. 

I have described the above from memory, but trust 





pees Fig.5. 





























| the distribution of potential (shown by its distance above 
or below the mean hei ht corresponding to the centre of 
tubes or earth line) and the flow of current (shown by the 
inclination of each piece of wood) throughout the system, 
0 this demonstration provoked a hearty burst of ap- 
plause. 
It was further pointed out that the water apparatus 
was not merely a hydrostatic analogy of a submarine 
| cable, but that the flow of water in the horizontal tubes 
obeyed mathematical laws which resemble those governing 
the electric flow in a submarine cable, the volume of the 
stand-pipes replacing electrostatic capacity, the resistance 




















your readers will agree with me that they are well 
worth preserving, even in this unsatisfactory manner. 
Yours faithfully, 
C. H. Wincrierp, 











PuLLMAN Cars.—The Pullman Car og ge has ob- 
tained an order for 300 freight cars from the Baltimore 
and Ohio Railroad. 


CATALOGUE.—We have received from Messrs. Hill, 
Clarke, and Co., of Oliver-street, Boston, and Canal-street, 





|of the horizontal tubes the electric resistance of the | Chicago, a copy of their new catalogue of machine 
copper conductor, and the mass of the water the self- | tools, which contains illustrated descriptions of most of 
| induction of the cable. | the specialities of the principal American makers. These 
| ILI. How many engineers would dismiss the idea as an | descriptions are exceptionally detailed, particular atten- 
impossibility if asked to design an apparatus which would | tion being paid to any special points deserving notice in 
| enable two operators to transmit simultaneously two dis- | the machines dealt with. The illustrations and typo- 
| tinct messages by simply pulling the ends of a single | graphy are both excellent, whilst the catalogue, which is 


piece of string, and so to obtain an exact analogue of 


| duplex working along a telegraph wire? Yet Professor | 


Ayrton accomplished this apparently impossible feat in 
the simplest manner. 

Imagine two set-squares, A and B (Fig. 7), attached to 

| guide-pieces sliding in fixed horizontal grooves a and b, 
| and pivoted as shown. 
At equal distances, above and below the pivots, holes 
were provided. The upper holes were connected by a 
long length of string, representing a submarine “alte, 
| The holes in the lower ends of the squares were coupled 
to two exactly similar spiral springs; which, when the 
operating strings were fixed on the pegs, as shown at P, 
served to keep the line taut. 
| The a gee shown in the sketch were weighted and 
suspended freely so that they remained vertical, and 
signals were read on the scales attached to the upper ends 
of the set-squares. 

To send a signal from the right-hand end of the line 
the operating string there was pulled by the hand. This 
tilted the set-square (A) at the other end, as shown in 
Fig. 7, but not the set-square B, because the effect of 
pulling the right-hand operating cord being to stretch the 
springs R and r by equal amounts, the forces at the top 
and bottom of B remain equal, and consequently B is 
simply moved parallel to itself without tilt. Similarly, 
if the ring at the right-hand end of the line were replaced 
on its corresponding peg, the ring at the left-hand end 
removed from the peg P, and this operating cord were 
pulled, the set-square A was moved parallel to itself with- 
out tilt, but the set-square B was deflected. 

Again, if either of the operating strings were slackened, 
instead of being pulled, a negative signal was produced 


into the first stand-pipe raised its float and with it the | at the other end of the line ; that is to say, the top of the 
end of the black line, this sudden rise being indicated as distant set-square was tilted away from the line, instead 
in Figs. 3and 4; and on the pressure being kept con- of towards it as in Fig. 7. 

stant at A for a considerable time the black line of the | Lastly, if both the operating cords were simultaneously 
seales gradually became straight, asin Fig. 5, when the pulled, or simultaneously slackened, or either were 


current had reached its steady value. 

Next, closing tap A and opening tap B—that is, chang- 
ing the transmitting potential from maximum ogy to 
minimum negative—a curve similar to that in Fig. 6 re- 


sulted, showing very clearly the instantaneous change of 


wulled while the other was slackened, the correspond- 
ing effect was produced on the set-square at the other 
end, quite irrespective of the manipulation of the 


| operating cord attached to the guide-piece to which it 


was pivoted. 


| neatly and strongly bound, is of a very convenient size. 





| Russran Inpustries.—A Franco-Russian syndicate, 
| comprising several influential French and Russian finan- 
| ciers and banking establishments, and having at their 
back a capital of some 750,000/., is about to start iron and 
| steel works, as well as general engineering business, in 
the Ural district. Another company has n formed 
for the purpose of erecting iron and steel works, &c., in 
the town of Wenhomey, in the government of Perm, in 
addition to which the company will undertake the ex- 
| ploitation of coal and ore deposits. The company further 
intend running steamers.on the rivers Obi and Jenisey, 
and to build their own steamers at a shipyard to be erected 
on the Saswa River. It is also proposed to build a pri- 
vate railway between the Kuschwa station on the Ural 
Railway and a spot on the River Saswa, the mileage of 
the railway being about 125 miles. The capital of this 
latter undertaking is some 2,000, 0007. 








AUSTRALASIAN GOLD.—The quantity of gold raised last 
year in the seven Australasian colonies— Victoria, Queens- 
and, New South Wales, Western Australia, New Zea- 
land, Tasmania, and South Australia—was 2,375,948 oz., 

as compared with 2,359,244 oz. in 1895, and 2,243,716 oz. 
in 1894. Victoria holds the first place for gold among the 
| seven colonies of Australasia, the yield Jast year being 
| 805,087 oz. Queensland ranked second with an output of 
638,212 oz., New South Wales third with 296,072 0z., 
Western Australia fourth with 281,265 oz., and New 
Zealand fifth with 263,722 oz. Tasmania came sixth, and 
South Australia seventh. In neither of these two latter 
colonies was the extraction large or progressive. It should 
be observed that, notwithstanding all the noise made of 
late years about the auriferous wealth of Western Aus- 
tralia, the actual extraction of gold is still not very con- 
siderable. It is, however, gradually increasing, having 
risen from 207,131 oz. in 1894 to 281,265 oz. in 1896. 
Western Australia has practically had to be created as a 
colony, its population having been quite trifling until 
within the last year or two; this accounts, to some ex- 








tent, for the, upon the whole, disappointing results 
worked out thus far by Western Australian gold-mining. 
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THE SANDFORD WATER-TUBE BOILER. 


CONSTRUCTED BY 


| Fég.1. 











MESSRS. E. A. AND H. 





SANDFORD, ENGINEERS, GRAVESEND. 
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On the present page we illustrate a new form of 
water-tube boiler which is being manufactured by 
Messrs. E. A. and H. Sandford, of Gravesend. Fig. 1 
is a side elevation, Fig. 2 a front elevation with part 
of the casing removed, and Fig. 3 a half sectional 
elevation. As will be seen, the boiler consists of two 
flat side chambers which are connected together by the 
steam-generating tubes, and which are in communica- 
tion with a top drum or receiver. The tubes are in- 
clined so as to give circulation of water. The arrange- 
ment is simple, and is well shown in the illustrations. 
The heated gases can be made to pass in any required 
direction, so as to be brought in contact with all the 
tubes, by means of baffle plates. The boiler we now 
illustrate is of the most recent design brought out by 
Messrs. Sandford. Another type, not so deep from bac 
to front, has been made by the firm, and is reported 
to have worked very ports ewan One of the chief 
advantages claimed is the readiness with which 
the interior of the tubes can be examined. They 
are short and straight, and doors are provided in 
the side chambers by means of which the tube 
ends are readily exposed. This is shown in Fig. 1. 
The side chambers and the large top drum enable a 
larger volume of water to be carried than is usual with 
most forms of water-tube boiler, and though this 
necessarily adds to the total weight, it carries with it 
the advantages attendant on a greater reserve of 
power. 

We believe the boiler was originally designed for 
steam crane purposes, in which position steadi- 
ness, and what may be called ‘ flywheel,” is 
necessary, as the work is intermittent. Naturally 
the Sandford boiler will not take the place of 
express boilers for marine purposes. he size 
of the firebox is not well adapted for high rates of 
fuel consumption, and the head available for circula- 
tion is not great, so that the boiler would hardly 
stand forcing. It is claimed, however, to be superior 
to the ordinary vertical shell boiler in durability—all 
parts exposed to flame or hot gases being water-covered 
—in facility for repairs, and in steam generating 
properties, weight for weight. We recently saw 
a boiler of this type under steam at. Messrs. 
Sandford’s engineering works, and it appeared to be 
working in a satisfactory manner in supplying steam 
for the shop engine. The makers anticipate that it 
will be largely used for steam cranes, tugs and other 
small craft, and for other purposes where extreme 
lightness is not required, but a more rapid steam gene- 
rator than the ordinary type of shell boiler is needed. 
Evaporative tests have not yet been made, but the 
manufacturers say the practical experience they have 
gained in using the boiler in their own works is suffi- 
a to convince them of its superiority over ordinary 
iy pes, 








BAYONET CATCH JOINT FOR METAL 
TUB 


Ie 
Wr illustrate in the next column a joint for iron 
or steel a introduced by Mr. Joseph Aird, of the 
ube Works, Great Bridge, Stafford- 
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shire, under the name of the ‘‘doubly secure express 
lock-jointed tubes.” As will be seen from our engrav- 
ings, the joint is of the bayonet catch type. The 
completed joint is shown in Figs. 1 to 3. Each tube 
has a small flange or shoulder formed on it at its end, 
behind which presses a loose clamping collar, with an 
overhanging flange which covers the joint, and pre- 
vents the blowing-out of the packing. This collar is 
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fitted with bayonet catches marked a and 6 in Figs. 4 
and 5, and is made hexagonal to receive a spanner by 
which the joint is tightened. Any tendency to come 
undone is obviated < the wedge-shaped dog shown 
at cin Fig. 2. The joint, it will be seen, can be very 
quickly made, and entirely dispenses with the use 
of bolts and nuts. Water-tightness is secured by the 
use of any suitable packing, 








INDUSTRIAL NOTES. 

THE Board of Trade Commissioner for Labour reports 
that there was a marked improvement in the general 
state of employment during the past month, and that 
the percentage of unemployed in the various unions was 
less than at any time since the autumn of 1890. Even 
the percentage given must be understood as including 
in many instances members out of work by reason of 
disputes rather than because of slackness of trade. 
Bearing this fact in mind, the figures given rather 
exaggerate the actual number of unemployed. There 
was a total of 114 unions making returns, with an 
aggregate of 453,963 members ; of these 11,169 were 
unemployed, or 2.5 per cent. of the total, as com- 
pared with 3 per cent. in the month previous, and 3.5 
per cent. in the same month last year, when 108 





unions reported, or six less than now, The chart 





line for this year, beginning at a little over 3 per 
cent., is tending downwards to a lower level rather 
rapidly, so rapidly as to raise the hope that the per- 
centage will soon fall to zero. In 32 unions, with an 
aggregate of 93,083 members, the proportion of unem- 
ployed was under 1 per cent. In 22 other unions, 
with an aggregate of 183,048 members, the proportion 
of unemployed was above 1 per cent., but under 2 per 
cent. Thus in 60.8 per cent. of the aggregate the 
proportion of unemployed was under 2 per cent. In 
45 other unions, with an aggregate of 139,810 mem- 
bers, the proportion of unemployed was from 2 to 5 
r cent. In the other 15 unions, with 38,022 mem- 
ers, the proportion was 5 per cent, and over, 





The state of employment in the several leading 
industries reported upon was generally as follows: 
In the coal-mining industry employment in nearly 
every district was better than a year ago, but not 
quite so brisk in some of the districts as in the 
previous month. The average time worked at pits 
employing 412,462 persons was 5.14 days per week in 
the month, as compared with 5.34 days in the month 
previous, and 4,81 in the same month of last year. 

ut, on the other hand, in Durham and Northumber- 
land the proportion of unemployed members was only 
0.9 per cent., as compared with 1.6 per cent. in the 
revious month, and 2 per cent. in the same month of 
ast year. In ironstone mining employment continued 
good ; the average time worked by 16,655 persons was 
5.82 days per week, as compared with 5.86 days in the 
previous month, and with 5.78 days last year at the 
same period. But another encouraging feature was 
that 4.3 per cent. more were emplo than a year 
ath at the same date. The oatieek also is fairly 


In the pig-iron industry employment was also better 
than a year ago. The ironmasters making returns 
had 351 furnaces in blast, or four more than last year 
at the same date, while the number of persons em- 
ployed was 22,283, or 834 more in employment than a 
year ago. As compared with the previous month, 
employment was nearly stationary ; one furnace less 
was in blast, but 43 more persons were employed. At 
the steel works employment was much better than a 
year ago, but was not quite so good as in the previous 
month, At 128 works, 36,959 persons were employed, 
298 less than in the previous month, but 2436 more 
than a year ago. At the —- furnaces and rolling 
mills employment has been good. At 93 works the 
total number employed was 18,839, or 396 more than 
last month, and 711 more than a year ago. In the 
tinplate trade there has been a falling off; the number 
of mills at work at the 88 works reporting was 320, or 
14 less than last month. 





Employment in the engineering and kindred trades 
was g in the month, the proportion out of work 
being only 2 per cent., as compared with 2.9 at the 
same date last year. In the shipbuilding trades em- 
ployment has continuously improved, the proportion 
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out of work having fallen to 5 per cent., a lower per- 
centage than for a long time past. It was nearly 1 per 


| 


reduced, and only in one instance, affecting 70 persons, 
were the hours increased. This was at South Shields, 


cent. better than in the previous month, and 2.2 per| where the hours of engineers and labourers were in- 


cent. better than a year ago. 

Employment in all branches of the building trades 
has still further improved, and is now brisk in most 
districts. The proportion of unemployed fell to 1.2 
per cent., as compared with 2 per cent. in the month 
previous, and with 2.6 per cent. at the same period of 
last year. The wood-working and the furnishing 
trades are busy; the proportion of unemployed has 
fallen to 0.7 per cent., as compared with 3 per cent. 
in the previous month, and with 1 per cent. at the 
same date last year. The prospects also are good for 
some time to come, as the celebration of the ‘‘ Queen’s 
Diamond Jubilee” is giving employment to painters 
and decorators, upholsterers, and cabinetmakers to an 
extent which is almost unprecedented at this season 
of the year. 

Employment in the printing and bookbinding trades 
has also improved, especially the former. The pro- 
portion of unemployed had fallen to 3.5 per cent., as 
compared with 3.9 per cent. in the previous month, and 
with 4.6 per cent. at the same date last year. In the 
paper trades also it was fairly good, but the number 
of unemployed had risen from 2.9 per cent. in the 
previous month to 3 per cent. at the date of the 
returns. But last year at the same date 4.7 per cent. 
were unemployed. 

In the glass trades employment is still very slack, 
with 12.6 per cent. out of work; but last year at the 
same date 14 per cent. were out of work. 

Employment in the leather trades continues good, 
the proportion out of work being 2.1 per cent., or just 
a fraction over last month. But a year ago the per- 
centage out of work was 5.9. In the boot and shoe 
trades employment is fairly good in the chief centres, 
otherwise than in the heavier branches. The bespoke 
branches have improved. Employment is also fairly 
good in the tailoring trades, especially in the ready- 
branches. 

In the cotton trades there is some improvement, 
but it is only moderate at the best. In the woollen 
trades employment is dull, on the whole, but a slight 
improvement is manifest in some centres. The worsted 
trades are slack; the hosiery trades are moderately 
employed. In 457 mills, giving employment to 77,000 
females, 76 per cent. were on full time. 

Dock and riverside labour was not so good as last 
month, but considerably better than a year ago. The 
average number daily employed at the docks and prin- 
cipal wharves in London was 14,596, or 166 fewer than 
in the previous month, but 1253 more than a year ago. 
In the agricultural districts work was fairly brisk in 
most districts, but there was irregularity ina few owing 
to the wet weather. Onthe whole, the reports are very 
favourable for the season of the year. 





The total number of fresh trade disputes in the 
month was 96, involving 29,582 workpeople, as com- 
pared with 77 — affecting 24,231, in the month 
previous, and 95 « pa affecting 22,000, in the same 
month last year. Of the total, 37 disputes were in the 
engineering, shipbuilding, and metal trades, 13 in the 
building trades, 14 in mining and quarrying occupa- 
tions, 1] in the textile trades, nine in the clothing 
trades, two in connection with dock labour, and 10 
in other industries. Settlements were effected in 96 
old and new disputes, affecting 18,375 workpeople, of 
which 32 disputes, involving 4036, were successful from 
the workpeople’s point of view; 36, involving 6631, 
were in favour of the employers ; and 28 disputes, in- 
volving 7708 persons, resulted in a compromise. The 
results show that the beam of advantage leaned 
rather to the employers’ than to the workers’ side, in so 
far as members are concerned, both as to the number 
of disputes and persons aifected by them, leaving out 
of view the compromises on either side, 





As regards changes in the rates of wages the pre- 
ponderance was the other way. Wages changes 
affected 172,000 workpeople, of which number 169,500 
received increases in wages, while only 2500 suffered 
decreases. The net result of the changes was an esti- 
mated advance of 8d. per head in the weekly wages of 
the aggregate workers involved. In the list of trades 
to which an advance was given were 10,600 build- 
ing trade operatives, 114,700 coalminers, 14,900 iron 
and steel workers, and about 28,000 workers employed 
in the engineering, non aE and kindred trades. 
Only a small decrease took place in the wages of 
the Cumberland blast-furnacemen. Changes affecting 
115,000 workpeople took place under sliding scales, 
conciliation boards, or by other peaceful methods ; 
only in cases involving some 2000 workpeople were 
the changes effected preceded by strikes. In the re- 
maining cases, involving about 55,000 workpeople, the 
disputes were settled by mutual negotiation, or com- 
promise. These facts indicate that peaceful means 
are growing in favour. A decrease in the hours of 
labour took place in numerous instances, with the 
result that 12,339 workpeople had their hours of work 


| 





creased from 48 to 53 hours per week, an increase of 
five hours. 


The monthly journal of the Amalgamated Society 
of Engineers presents very favourable reports, on the 
whole, of the state of trade, and generally of the wages 
movements in the various districts. The total member- 
ship of the society appears now to be 89,950 members, 
including those still in their apprenticeship, trade 
protection members, and trade members. The total 
number of full members is 84,471. At this rate the 
society will soon attain to its ideal standard of 100,000 
full members. Of the total, 2280 were on donation 
benefit from all causes, out of work, disputes, &c. ; 
2107 were on the sick list, and 2951 were on super- 
annuation allowance ; total, 7938 full members on the 
funds. Besides which 93 other members were on the 
funds. The total cost of these benefits was 11}d. per 
member per week for all sections of the members. As 
the contributions are far in excess of that amount, the 
funds continue to accumulate largely. Naturally a 
good deal of space is devoted to the disputes on the 
north-east coast, and the journal puts the case fairly 
as regards the facts. It reports the settlement 
of the wages dispute on the north - east coast, 
leaving the question of demarcation of work to 
a further issue, when the negotiations shall have ter- 
minated. Some space is devoted to the disputes with 
other societies, some of which have left a soreness 
which may, in the future, eventuate in disagreeable 
consequences. It is to be hoped that conciliation and 
arbitration will avert feuds in this respect. With 
respect to the Oldham dispute it appears that the non- 
society men are joining the union as fast as the 
branches can admit them, and, therefore, it is expected 
that a victory will result in Oldham. At Doncaster 
the wages have been advanced 2s. ne! week ; at War- 
rington to 36s. per week in 14 out of a total of 18 shops; 
at Dundee Is. per week ; at Gosport 2s., and inthe Vale 
of Leven 2s. per week ; Shrewsbury 2s. per week ; at 
Sowerby Bridge 2s, in two instalments of Is. each. In 
London the men are moving for an eight-hours day, 
with which movement several other societies are in 
accord. The chief dispute now on is at Oldham, with 
1200 men out. One new departure will be watched 
with interest by the public, namely, the resolve to 
lend money to members to purchase their own dwell- 
ings, at 5 per cent. interest, payable in instalments, 
principal and interest, for terms not exceeding 20 
years. The first sum of 20001. is to be balloted for on 
May 8 next; the maximumsum to be advanced is not 
to exceed 400/. This is an important step, and may 
turn out profitable. 





The monthly report of the Boilermakers and Iron 
Ship Builders’ Society speaks hopefully of the state of 
trade. It says that the labour difficulties referred to 
last month have assumed a less threatening attitude, 
but confidence as to the future is not yet restored. 
‘‘The issues, however, between the engineering em- 
sloyers of the north-east coast of England, the Clyde, 

Ifast, and Barrow-in-Furness and the Amalgamated 
Society of Engineers are now in a fair way of being 
settled.” It refers to what might have happened if 
20,000 men had been locked out, and twice that number 
discharged, as a consequence, and describes it as a 
‘“‘terrible calamity.” To this troubled state of things it 
attributes the hesitancy to give out new work, but the 
work in hand is sufficient for many months. The re- 
port says that the French Government have decided 
to spend 32 millions sterling in war vessels, and it is 
expected that British shipyards will have a share of 
the work. Besides which the British Government will 
be stimulated to largely increase our Navy. The total 
number on the funds is given as 3654 out of 41,200 
members. Last month the total was 4329—a decrease 
of 585 in the month. Ofthe total, 1349 were on dona- 
tion, 595 were signing the vacant book, and 48 had 
drawn cards for travelling in search of work ; 1188 
were on the sick list, and 474 on superannuation 
allowance. Reference is made to a dispute at Messrs. 
Laird’s works, at Birkenhead, over the employment of 
drillers to do caulkers’ work. Other questions have 
also cropped up in connection with the modes of employ- 
ment by the firm, with the result that 800 members 
are on strike, with no prospect of a settlement. The 
members are asked to pay a levy of 6d. each to sup- 
plement the regular dispute pay of the union. At a 
“ee banquet held in Newcastle, Mr. Robert Knight, 

.P., secretary of the society, was presented with a 
me of plate and a purse of 600/., Mrs. Knight also 

aving a presentation. At the banquet seven leading 
employers were present. and also the secretary of the 
Employers’ Federation, an mg of labour occupy- 
ing the chair. For 25 years Mr. Knight has filled the 
responsible position of secretary to this large union, 
and it speaks well for the man and the officer that not 
only his own society, but employers also, bear testi- 
mony to his worth. At the date of his first election— 





possible. After troublous times the members of this 
union and the employers get on pretty well together 
on the whole, with just a dispute now and again, as 
in the case above referred to. 





The condition of the engineering trades throughout 
Lancashire remains in about the same state, except, of 
course, that the usual stoppages have taken place 
through the Good Friday and Easter holidays. The 
reports of the labour correspondents to the Board of 
Trade indicate a tolerably satisfactory state of things, 
generally speaking, as regards the several districts. In 
the Manchester and Salford district, out of 22,894 
members of the several unions, only 430, or 1.9 per 
cent., were unemployed, a reduction of 1 per cent. as 
compared with the month previous. But as regards 
the engineering branches the reports are not quite so 
good ; out of 11,123 members of the unions, 252, or 
2.3 per cent., were idle, as compared with 243, or 2.2 
per cent., in the previous month. As regards the 
several unions, the Steam Engine Makers have no un- 
employed ; the Amalgamated Society report trade as 
moderate ; boilermakers as good; ironfounders, ma- 
chine workers, and brassworkers as good ; ironworkers 
fairly good; wireworkers fully employed ; and file- 
smiths moderately so. At Oldham, owing to disputes 
in the engineering branches, 1200 engineers are idle, 
and thereby a total of nearly 12,000 are unemployed. 
Apart from the disputes, employment is good as re- 
gards patternmakers, iron-grinders, plate and machine 
moulders, boilermakers, spindle and flyer makers, and 
brassfounders ; moderate as regards engineers, iron- 
founders, and tinplate workers ; slack as regards gas- 
meter makers. Bolton engineers are busy; the ma- 
chine trades generally busy ; ironfounders busy except 
at one firm. Only 26 engineers were idle out of 1821 
members. At Bury the engineers are busy, and at the 
machine shops ee! feet is good. At Wigan engi- 
neers report a slackening off; steel smelters are fully 
employed, but the rolling mills are on short time. 
At Burnley and Blackburn employment in the machine 
shops is reported to be good, but at the other shops 
there is a falling off. In the Liverpool and Birkenhead 
districts all branches of engineering and shipbuilding 
are fairly well employed, except ship B prencgge but 
there is a dispute on the Birkenhead side of the 
Mersey. On the whole, there is little to complain of as 
regards employment, and the only really serious dis- 
putes are those at Oldham and at Birkenhead in so far 
as the engineering and kindred industries are con- 
cerned. The iron and steel trades afford very little 
indication at present as to their real condition, for the 
holidays have stopped production; but, generally 
speaking, things remain about the same, quiet as re- 

ards business, and rather weak as regards prices. 

ut production is not much in advance of consumption, 
so that stocks do not accumulate to any extent, and 
makers can afford to bide their time because they have 
little to spare above and beyond supplies as per con- 
tracts on hand. If the dispute on the north-east coast 
is finally settled, business will, it is expected, improve 
a little more, as there will be more confidence as to the 
near future. 





The condition of trade in the Wolverhampton dis- 











trict has been more buoyant since the quarterly meet- 
ings than it was before. Orders have been more freely 
distributed, and negotiations have been entered into 
for future supplies, both of raw and manufactured 
material, to a tolerably large extent. Galvanisers 
have been in receipt of inquiries for roofing and fencing 
sheets for shipment abroad, which will considerably 
improve the position of common sheet makers, who 
have recently been working short time, and selling at 
low rates. There has been more firmness generally 
in prices since the Unmarked Bar Makers’ Association 
determined not to make any reduction in their mini- 
mum rates. The list houses fully maintain their 
quotations for common bars, and second-class and 
merchant iron maintain their position. Hoops and 
rods are in request for Australia and for the West 
Indies, while advices from the Cape indicate a larger 
demand for various classes of material. Best thin 
sheets, tube-strip, plates, and railway iron are all in 
good request. The labour correspondents to the 
Board of Trade represent employment as good in South 
Staffordshire and East Worcestershire in the steel and 
bar iron branches, very good as regards steel smelters. 
The mills and forges are fully employed, and also in 
Shropshire generally. In the engineering and kindred 
branches of industry employment is good in all cases 
throughout the district, and in many instances over- 
time is being worked. The constructive branches, 
such as bridge and girder constructors, tank-makers, 
and gasholder erectors, are also busy. 





In the Birmingham district, if there was less buoy- 
ancy than in the Wolverhampton district, there was 
no depression. In most departments the makers of 
crude and finished material are well provided with 
orders, and there has been an improving demand for 
sheets for Australia and the Cape. Indian orders 


in 187l—such a gathering would not have been! have been restricted, however. The steel trade is very 
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busy, and there is a good demand for material by en- 
gineers, ironfounders, makers of railway plant, &c. 
All the engineering branches are busy, there being 
employment for all. A good deal of overtime is being 


worked. 





The adjourned conference of the representatives of 
the employers of the Engineering Federation and of 
the Amalgamated Society of Engineers was resumed in 
London at the Westminster Palace hotel last week, 
the conference lasting over two days. On the first 
day, Wednesday, ye! were engaged nearly eight 
hours, and then they adjourned till the following day. 
The prolonged interviews during the two days re- 
sulted in arrangements as to overtime and trial-trip 
allowances, every effort being made to effect a settle- 
ment between the parties. There were several ‘‘ retire- 
ments,” so that proposals on either side should be dis- 
cussed by the other, with the final result that by con- 
cessions and compromises agreements were ultimately 
arrived at, subject to their acceptance by the two 
bodies of employers and workmen. As regards these 
two subjects, therefore, they may be said to have been 
disposed of. But the one question of all others, the one 
that led to the rupture, was left over for further negotia- 
tion and communications, namely, the question of em- 
ployment at the machines. 





A strike of silversmiths took place at Sheffield last 
week, said to be the first strike which has occurred in 
connection with that body of workers in the history of 
the union. 





The directors of the Great Western Railway Com- 
pany have determined to advance the rates of pay 2s. 
per week on the main lines, and on the more important 
sections, and Is. per week on others to all classes in 
the signal-boxes, and also to reduce the working hours 
to a maximum of 10 hours per day, where longer hours 
have been previously worked. There is also to be a 
better classification in the signal-boxes, soas to remedy 
the grievances complained of. 





At the Birmingham Quarter Sessions four men were 
rosecuted for unlawful picketing. The four men had 
een selected as ringleaders. The defence was that no 

violence was used or threatened. But the jury con- 
victed three of the men, and the Recorder sent them 
to prison without the option of a fine, as he said the 
tine would be paid for them. 





The strike of gasworkers at Derby, after lasting for 
six weeks, has ended, the victory being with the gas 
company. It appears that the places of the men have 
been filled ; the company can produce all the gas re- 
quired ; none of the old hands are to be taken on 
again. It is estimated that over 100 men have lost 
their situations by means of the strike. 





The lock-out of the Penrhyn quarrymen is having a 
disastrous effect upon the locality. It appears that 
towards the close of last week, the men employed at 
the Tenion Slate Works, the largest in Bangor, had 
notices given to them that owing to the ‘‘ want of 
material, through the strike at Lord Penrhyn’s 
quarries,” the works would be immediately closed. 
At all the slate works at Bangor and Menai Bridge 
work is now suspended, pending the settlement be- 
tween Lord Penrhyn and his men. The latter do not 
appear to be the least inclined to give way. No 
further development is reported. The men do not 
return to work, and so far no other men have attempted 
to fill the places of those locked out. 








A NOTE ON THE GEOMETRY OF 
STABILITY.* 
By Mr. J. MacrartANE Gray, Member of Council. 

Ir has frequently been pro that the Board of 
Trade should make the ‘Stability of Ships ” a compulsory 
subject in the examinations of masters for certificates of 
competency. The Court of Inquiry into the accident to 
the s.s. Orotava also embodied this recommendation in 
their report. I do not remember having ever seen in any 
book the accompanying-geometrical representation of the 
knot which ties together the four variables in the game of 
stability. As I i that the relationship as exhibited 
in this diagram, along with a clear understanding of the 
metacentric stability of a child’s rocking cradle, are really 
all that it is essential that shipmasters should know about 
stability, I am laying it before this Institution so that 

it may be criticieed, and approved or else condemned. 
he diagram given is a semicircle. Measuring all the 
lengths from the point G, denoting the centre of gravity, 
C is a gravitation constant = 1.23; P is the period of a 
double roll in seconds ; K is the radius of gyration in feet ; 
M is the height of the metacentre in feet ; H is the height 
of the equivalent pendulum in feet. The number 4 is any 
convenient number to make the diagram a handy size. 
Observe that the same number is a multiplier of C and M 
and a divisor of H. The arbitrary number should always 

written on the diagram, and the scale. 

Although I have framed the diagram in a semicircle, 





* Paper read before the Institution of Naval Architects. 
+ Page 109 of the Transactions for 1884. 





this is only to give it a finished appearance. If a pair of 
compasses is not at hand, the diagram can be made just 
as well without the curve. 

Mark off P upon one edge of an ordinary sheet of 
writing paper, measuring from a pencil-blackened corner. 


Set off G.4 C on an unended line G. ,. with an unended 


perpendicular 4C.P. Lay the edge-marked sheet with 
the mark on G, and the blackened corner on the line 4 C.P, 
in this way fixing the point P, and at the same time the 


point u by the intersection of the other edge on the 


vertical line. The ible positions of K and the point 
4 M are then fixed, because the point K can be only where 


oH 











aC oF ‘P 





the blackened corner of the marked sheet can be laid when 
the two adjacent edges lie on G and the same ~, and 
4 M.K is a perpendicular on G re More detailed verbal 
description is likely to confuse rather than to make 


plainer. The construction is fully exhibited in the 
diagram. 
he diagram merely exhibits the geometrical relations— 
H.M = K2 
1 al Oe 


which are the elementary equations in the text-books on 
4 3? , 
stability. Here C = >" 1.23. The rest is Euclid, 


III. 35, and I. 47. AS ee ; 

On page 63 of ‘‘Rankine’s Shipbuilding” there is a 
figure which, but for a very trivial oversight, might have 
been the same as what I am now describing. As far as 
that figure goes the results obtained are the same as in 
this diagram. 








CEMENT IN SEA-WATER. 
The Behaviour of Hydraulic Cements in Sea- Water. 
By Dr. Witt1aAM MICHAELIS. 
(Concluded from page 496.) 

‘‘FM ” sHows, after a year’s interval, that even here 
the injurious action of the sea water is making itself felt ; 
for, in the case of this mixture of 100 cement and 50 trass, 
only about 10 parts by weight of the lime becoming free 
could be completely laid hold of, and there would still be 
15 parts by weight of lime capable of reaction so to speak, 
jot ip even if the silicate 2 SiO, 2 CaO, and the aluminate 
2 Al,O3 5 CaO were formed, 10 parts by weight of cal- 
cium oxide would still remain free for reaction with the 
sulphates of the sea water. ; 

ater experiments, begun only in October, 1895, have 
reference to mortar mixtures of Portland cement and 
lime from Teil, with the addition of trass in such propor- 
tions that the mortar, through addition of the trass, 
becomes, in view of the ——_ of binding material 
which this last supplies, not richer but rather poorer. and, 
therefore, more porous. The composition of these mortars 
is as follows: : f 

G. Portland cement with 9 per cent. alumina (as in B 

above) 1: 5 Berlin standard sand ; 

H. Of the same cement 1 part by weight to1 part by 

weight of trass and 6 of Berlin standard sand ; 
I. Of the same cement 1 _ by weight tol part b: 
weight of trass and 6.75 of Berlin standard sand. 

K. Teil lime (as in C above) 1:5 Berlin standard sand ; 

L. Of the same lime 1 part by weight with 1 part by 

weight of trass and 5 of Berlin standard sand ; 

M. Of the same lime 1 part by weight with 1 part by 

weight of trass and 6 of Berlin standard sand. _ 

In H to every 1 part by weight of binding material 
there is nearly 5.3 sand. es ; 

In I to every 1 part by weight of binding material there 
is nearly 6 sand. < re ; 

In L to every 1 ag by weight of binding material 
there is nearly 5 sand. F od : 

In M to every 1 part by weight of binding material 
there is nearly 5.6 sand. : ; 

K, I, and hardened first for seven days in the air, 





in a covered damp space. 


The experiments E to M are to extend over three years. 
The broken test-pieces of one year old and upwards will 
then be placed, some in 2 per cent., some in 3 per cent. 
magnesium sulphate solution, and thereby exposed to a 
very much more energetic attack than they would be in 
the strongest sea water. 

The results of the strength tests obtained till now are 
as follows—every figure being again the mean of 10 single 
tests, and representing peunds per square inch. 

A gives the density of a unit of mass of 1 cubic centi- 
metre immediately before the breaking. S and M repre- 
sent fresh water and sea water hardening respectively. 














| 
Age | 
from | | | | 
timeof | GS. | GM. | HS. HM,| Is. | IM. | KM. | LM. | MM. 
Immer-* | | | | | | 
sion. | | | | 

| =~ | ee EASA ORE 
days | 125/ 90| 148| 309) 144) 202 42/| 167| 147 
Bh x3 we [asthe | coos |. ccs (RNR SRG) Oe 
90days | 146] 107/ 240] 350) 236 351! 34*| 308) 287 





| 
| 
* The 90-day test briquettes of Teil lime, without addition, 


showed, apart from the retrogression in strength, in certain 
places some “‘ blowing” of the outer scale. 


A! 2.137 | 2.172 | 2.26) 2.28) 2.974 2.202 | 2.252 | 2.250 | 2.259 
| } H 





_ On an examination of the above strength test results, 
it is at once apparent that sea water exerts on all 
mortars, which contain lime becoming liberated, an in- 
fluence which is opposed to increase of strength; two 
eee strive one with the other, the hydraulic har- 
ening process and the crystallisation process, and as a 
rule the latter obtains the mastery in this fight, and 
causes the complete destruction of the cohesion at first 
gained through the hydraulic process. 

Of the briquettes BM, one showed, even after 90 days, 
visible signs of destruction ; it was decomposed and split 
up in such a way that it broke in being fixed in the 
machine; in the fracture the deposition of magnesic 
hydrate showed itself for some millimetres in depth. In 
the case of the testing at one year, all briquettes, with one 
exception, showed this deposition of magnesia in progress 
toa depth of 5 millimetres; the same was observed in 
the case of BMa. In —— to this, it is remarkable that 
the briquettes which had been subjected to carbonic acid 
absorption were even more quickly destroyed,* the car- 
bonated scale being raised up and rolled over, as distinctly 
shown in AMa as contrasted with AM, and in CMa as 
contrasted with CM after one year ; DMa is the only ex- 
ception to. this; all the test pieces of D were perfectly 
sound, and showed besides, in the fractures, not the 
= separation of magnesia. 

he figures speak for themseves: the admixture of 
trass (and of puzzolanas in general) with over-limed hy- 
draulic hinting agents, Portland cements, and hydraulic 
limes, is capable of raising the strength of mortars made 
with these to two or three times what it would otherwise 
be, and to make these materials permanently sound in 
sea water. As regards thé increase in strength, this is, 
indeed, clear at a glance; the best puzzolanas contain at 
least as much of the hydraulic factors as the best Port- 
land cement ; therefore, it cannot but be that, from the 
union of these materials, a hydraulic mortar of redoubled 
strength results, since Portland cement contains a suffi- 
cient excess of lime to admit of the puzzolana attaining 
its full value. 

Obviously those admixtures which are rich in hydraulic 
silica and poor in alumina are the best, and, for this 
reason, the addition of kaolin for marine constructions is 
not to be recommended. 

It may then be with confidence asserted that evidence 
has been furnished, both scientifically and practically, 
that hydraulic binding agents, which contain more lime 
than is sufficient for the formation of stable hydro- 
silicates and hydro-aluminates (and only the compounds 
iad in lime are to be recognised as stable, and that in a 

igher degree according as they are poorer in lime) may 
not be employed for marine constructions. 

Since then, according to my proposal, mixed cements 
furnish a mortar not only much more durable and strong, 
but also considerably cheaper, it is in the interest of the 
public welfare that these mixed cements’ should be as 
widely used as possible, and that, our knowledge of these 
things being now extended, and the real cause of the 
danger distinctly recognised, the employment for marine 
constructions of hydraulic binding materials too rich in 
lime, without improving additions, should no longer he 
permitted. 

The solution of the problem is, moreover, the most 
favourable that could be imagined ; the old methods still 
hold good ; all we have to do is to make a sensible use of 
the ancient, most effective, and, at the same time, cheapest 
hydraulic mortar formers, amongst which none takes a 
higher place than genuine trass. By “ genuine trass” is 
meant the finely-ground tufa a without any 
admixture of ashes or other substance. Since, however, 
they are associated here with the strong, energetically 
hardening Portland cement, the other varieties of puzzo- 
lana, which possess a smaller degree of initial energy, are 
also quite available. 





* An explanation of this fact may perhaps be found 
in the circumstance that the mortar mes, through 
the carbonic acid absorption, more porous, and therefore 
more accessible to the entrance of the saline solution, so 
that this latter can make its way more easily to the 
interior portions. The hydrosilicate of lime, at least, is 
in the colloidal state. Decomposed by the carbonic acid, 
crystalline carbonate of lime will be formed, and the 
silica will shrink together; with a colloidal condition to 
start with, this carbonating process must, obviously, pro- 
duce a much less dense mortar. 
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A purely theoretical computation, as well as also 
practical, — effected — show readily, in every 
instance, what mixtures are the best 

No combination should offer greater advantages in 
every way than that of trass (or puzzolanas similar to 
trass) and Portland cement, for no mortar mixture can 
excel this in respect of price and strength, initial energy, 
and power to withstand the destructive influence of the 
sea water. 

That the employment of Portland cement would suffer 
thereby is just as far from the fact as was formerly the 
groundless fear.that road traffic would decrease owing to 
the making of the railways; as was the case there, so 
here also the very opposite will occur. 

The a priori predicted improvement* of hydraulic 
cements rich in lime through suitable additions of sub- 
stances containing (hydraulic) silica sen alumina) capable 
of combination, which had already been fully proved in 
the case of hardening in fresh water, has now found a 
confirmation surpassing anything that could have been 
expected in the case of hardening in sea water ; a con- 
firmation which has brought to shame the completely 
false representations of the Council of the German Cement 
Makers’ Association in its report of the year 1882 to the 
Prussian Minister of Public Works. 

How the consumer is to approach the question of ad- 
mixture is not my affair, although I still continue to 
regard the matter from the same point of view, viz.: That 
the manufacturer is in the best position to effect the most 
appropriate admixture according to the special nature of 
the article made by him, and also, by means of his plant, 
to carry it out in the most thorough manner; for from 
the above expositions, it is clear that —_ hydraulic 
cement requires a different proportion of the material 
to be added, and that this is dependent, on the one hand, 
on the percentage of lime in the cement, and, on the other, 
on the percentage of the effective hydraulic factors in 
the added substance. This question 1s, however, one to 
be settled by public bodies concerned in the consumption, 
experts, &e. 

Joubtless this work would have been of still greater 
value had I postponed for some years the publication of 
it; but my now comparatively advanced age, and the 
consideration of the marine constructions on a grand 
scale which are about to be taken in hand by many different 
civilised states, and in which millions of capital will be 
involved, have induced me to make known the results of 
my researches without further delay. Scientific and 
wractical men may now repeat my work, subject it to the 
ineoest tests, and along with myself extend and com- 
plete it. 

In my first treatise on the ‘*‘ Behaviour of Portland 
Cement in Sea Water,” which I had the honour to submit 
to the Institution of Civil Engineers (Paper No. 2592, 
vol. evii., Session 1891-92, Part I.), I suggested at the 
close the use of some auxiliary substances which should 
have the effect on the one hand of stopping, as completely 
as possible, the pores of the outer layers of mortar ex- 
posed to the action of the sea water, and, on the other, of 
filling them with saturated compounds, or with such 
compounds as could not react further with the sulphuric 
acid salts of the sea water, nor crystallise with these with 
increase of volume. Such auxiliary materials are indeed 
very valuable, but their employment is not always easy 
or certain. f 

My present proposal goes at once to the root of the evil 
by layin hold, at the outset, of the injurious excess of 
lime, and converting it to a useful purpose ; this proposal 
is based upon the fact which I have long upheld, that 
clinkered Portland cements, too high in calcie oxide, and 
hydraulic limes, may—either in the process of manu- 
facture, or in the preparation of the mortar—be im- 
proved, and more especially rendered more capable 
of withstanding the decomposing action of sea water, 
by means of such additions as will go to form fresh hy- 
draulic mortar with the excess of lime or with that which 
is set free during the hardening process, é.e., with puzzo- 
lanas, in the widest sense of the word. Such suitable 
puzzolanas are: Hydraulic silica itself, opal, infusorian 
earth, puzzolanas in the more restricted sense, trass, 
Santorin earth; also, further, powdered glass, certain 
granulated blast-furnace slags, burnt alum-shale, kaolin, 
brickdust, &c. 

Of all known additions of this kind, the most effective 
is real trass, on account of the high proportion it contains 
of the hydraulic factors, and of the excellent quality of 
that portion of it which acts as sand. 

The mode of testing hydraulic cements as to their 
fitness for marine structures may be readily deduced from 
what has been stated above. 

The proposition made by me to the Standing Commis- 
sion for the Unification of Methods of —— Building 
Materials, in my 0 to the testing of hydraulic binding 
agents for their behaviour in sea water, runs thus: 

“The testing for power to withstand the action of sea 
water is carried out with porous mortars (1:5), whether 
for tensile, compression, or flexion strength, with immer- 
sion in artificial or natural sea water, which is renewed 
during the first 28 days daily, and thereafter weekly, and 
which is daily stirred. : 

‘‘ As artificial sea water is reckoned a solution, which 
in a litre of water contains : 

30 grammes sodium chloride, | 

3 8 magnesium chloride (calculated as an- 
hydrous), s 

3 grammes magnesium sulphate (calculated as an- 
hydrous), 
1.25 grammes calcium sulphate (calculated as an- 
hydrous), 
bicarbonates are omitted, since there is no object to be 





~* See my paper ‘‘ Zum Dogma von der Unmiglichkeit, 
&e.,” 1884, 


gained by retarding the action of the sea water; on the 
contrary, bars of gypsum, wrapped in linen, are placed in 
the artificial sea water in order to keep constant the pro- 
portion of sulphuric acid—as in the sea itself. : 

‘* Rationale.—The action of sea water on hydraulic 
binding agents is chiefly a chemical one, proceeding from 
the reaction of the pore Be sulphates in the sea water on 
the free lime (or on that becoming free in the course of 
the hardening process), on the ferrate of lime, on_ the 
aluminate of lime, and on the silicate of lime, especially 
such compounds of these as are high in lime. ; 

“In pervious mortars the amount of the action is most 
quickly determined, and that by the results of the — 
tests. On this account are to be preferably recommended 
briquettes of 1 cement to 5 sand, and having a large ex- 
ternal surface in proportion to breaking section. Bri- 

uettes for tensile Le» sen tests are to be preferred to 
those for compression tests. 

‘“‘ Comparative tests with sea water and fresh water 
hardening admit of a very speedy judgment being ob- 
tained as to the action of the sea water. 

‘* A solution of 2 per cent. crystallised magnesium sul- 
phate leads still more quickly to the end in view. ‘ 

“‘The ‘action of the magnesium salts on hydraulic 
mortars’ should no longer be spoken of, since the mag- 
nesia exerts no injurious, but rather a beneficial influence 
through closing of the pores (Colmatage); it becomes 
separated as a soft, loose hydrate, > x A 8 causes no 
tension of any kind, is insoluble in water, and re- 
mains therefore where it separates. Only the sulphuric 
acid exercises a destructive influence, and, for this 
reason, all soluble sulphates act in the same manner, 
whether sodium (Vicat), or calcium sulphate (Michaelis), 
or  ommage sulphate.” 

With my theory of the year 1882 a seed was sown 
which has since, notwithstanding the most unfavourable 
circumstances, grown to a young tree which now bears 
fruit. It is my hope that this tree will continue to grow 
uninjured, and that, long after those who sought to 
poison its roots have played out their part and fulfilled 
their destiny, it will mightily spread abroad its branches 
for the benefit of coming generations. These very marine 
constructions subserve in a conspicuous manner the safety 
and welfare of mankind, and to have contributed to these 
latter in the smallest degree is in itself sufficient reward. 


LAUNCHES AND TRIAL TRIPS. 

On Monday, the 12th inst., the s.s. Admiral Ihlen, 
built by Messrs. Craig, Taylor, and Co., Thornaby-on- 
Tees, for Messrs. Mail and Holby, of Christiania, was 
taken to sea for her trial trip, which proved very satis- 
factory. The dimensions of the vessel are 280 ft. by 
41 ft. by 18 ft. 9in., and she will carry 3100 tons on a 
Messrs. Sir 


= draught of water. The engines, b 
Christopher Furness, Westgarth, and Co., Limited, Mid- 


dlesbrough, are 20 in., 324 in., and 53 in. in diameter by 
36 in. stroke, supplied with steam by two boilers working 
at 160 1b. pressure. These worked without the slightest 
hitch, and a speed of about 114 knots was obtained. 





Messrs. William Dobson and Co. launched from their 
yard on the 14th inst. a tank steamer named the Jupiter, 
intended for service on the Volga. The vessel, which has 
been constructed under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, is built to the order of Messrs. Lane and Macandrew, 
of London, and measures 275 ft. by 32 ft. by 19 ft. 8 in., 
being specially designed for transport to her destination. 
She has twin-screw compound surface-condensing engines 
with cylinders 24 in. and 46 in. in diameter by 27 in. 
stroke, built by the Wallsend Slipway and Engineering 
Company, of Newcastle, and is to develop a speed of 
114 knots when fully loaded. Steam is supplied from 
two boilers 14 ft. by 12 ft., fitted for oil burning as well 
as coal consumption. 





The steel screw cargo steamer Sorata has just been 
completed by Messrs. C. S. Swan and Hunter, Limited, 
for the Pacific Steam Navigation Company. She passed 
through her official trials at sea on April 14 in a highly 
satisfactory manner, both as regards the ship and engines, 
attaining a speed of 12.54 knots when loaded to two- 
thirds of her deadweight cargo capacity, and on a long 
sea run of some ty rie: uration she averaged 12.9 
knots. The vessel is 405 ft. over all by 47 ft. 2 in. beam, 
by 32 ft. 9 in. — moulded, and has been specially de- 
signed to trade between Liverpool and the various ports 
of the company’s Pacific route. The propelling machinery 
has been supplied by the Wallsend Slipway and Engineer- 
ing Company, Limited, and has cylinders 24 in., 40 in., 
and 66 in. in diameter by 51 in. stroke, the working pres- 
sure being 190 Ib. per square inch. 





The trial trip of the s.s. Skanderborg, built by the 
Elsinore Iron Ship Building and Engineering Company, 
Elsinore, Denmark, to the order of the Steam Navigation 
Company ‘‘ Dannebrog” (C. K. Hansen) of Copenhagen 
took place in the Sound on April 14, and was consider 
very satisfactory. The vessel is built of steel to the highest 
class at British Lloyd’s, and her dimensions are 278 ft. Gin. 
by 40 ft. 4 in. by 19 ft. 55in. depth of hold. The engines 
are of the triple-expansion type. The average s was 
9? knots. During the trial with full power the engine 
indicated 1400 horse-power. 





Messrs. Ramage and Ferguson, Limited, launched on 
April 15 'a steam yacht of about 80 tons, built to the 
order of Mr. A. L. Hewitt, London, from their own 
designs. Her dimensions are 88 ft. 2in. by 14 ft. by 
8 ft. 9in. moulded, and the machinery consists of a set 





of compound surface-condensing engines with cylinders 





11} in. and 23 in. in diameter by 18in. stroke, steam 

being supplied from a large boiler working at 110 lb. 
— On leaving the ways the yacht was named 
andolin. 


On Thursday, the 15th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer measuring 210 ft. between 

rpendiculars by 32 ft. breadth by 16 ft. 6 in. depth. 
She is fitted with tri-compound engines by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, having cylinders 17 in., 28 in., and 46 in. in dia- 
meter by 33 in. stroke, —— for 160 lb. working pres- 
sure. On leaving the ways she was christened the Uranus, 








The s.s. Moravia was launched on April 15 by Messrs. 
Joseph L. Thompson and Sons, Limited, of the North 
Sands Shipbuilding Yard, Sunderland, and has been built 
to the order of Messrs. the Austrian Lloyd’s Steam Navi- 
— Company, Trieste. Her principal dimensions are : 

ngth between perpendiculars, 354 ft. ; breadth, extreme, 
48 ft. 6in.; depth, moulded, 25 ft.; she is designed 
to have a deadweight carrying capacity of about 5500 tons 
with a moderate draught of water. The engines and 
boilers have been constructed by Messrs. John Dickinson 
and Sons, Limited, Sunderland. The enginesare built on 
the triple-expansion principle, the sizes of the eylinders 
being 24 in., 40 in., and 64 in. in diameter by 45 in. stroke, 
supplied with steam by a large multitubular boiler work- 
ing at 180 lb. pressure. 


On Thursday, the 15th inst., there was launched from 
the yard of the Tyne Iron a Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer, built to the order of Messrs, William Milburn 
and Co., of Newcastle-on-Tyne, and of the following 
dimensions, viz.: Length, 340 ft. ; breadth, 46 ft. ; depth, 
27 ft. The — which are to be supplied by the 
North-Eastern Marine Engineering Company, Limited, 
are of the triple-expansion type, having cylinders 24 in., 
40 in., and 64 in. in diematiee Wo 45 in. stroke, and work- 
ing at a pressure of 180 lb. per square inch. 








On April 16 Messrs. William Simons and Co., Limited, 
Renfrew, launched a powerful suction-pump hopper 
dredger having the following dimensions: Length, 200ft.; 
b th, 39 ft.; depth, 14 ft. 6 in.; hopper capacity, 
20,000 cubic feet. This vessel is fitted with twin screws, 
driven by two sets of triple-expansion engines, and with 
two boilers to Board of Trade requirements for 160 lb. 
working pressure. The pumping arrangements for filling 
the hopper with sand, or discharging overboard, consist 
of two centrifugal pumps, each pump being driven by one 
of the propelling engines. The suction pipes are each 
27 in. in diameter, and are so arranged that they may be 
used for pumping either forward or aft, as the state of the 
weather may require. Four steam cranes are provided, 
one on each quarter, for manipulating the pipes. Owing 
to the exceptional weather with which the vessel will have 
to contend, — precautions have been taken in design- 
ing the attachment of the suction pipes to the vessel. The 
attachment is above deck, and consists of a series of joints 
which give a perfectly free and universal movement to 
the upper end of the pipes. The joints on each side of 
the vessel are attached to a carriage which is traversed 
laterally by hydraulic gear, by this means the pipes are 
pushed out well clear of the vessel’s side when pumping, 
and brought inboard when not at work. Hydraulic 
cushioning cylinders are also provided to give any re- 
quired resistance to the fore-and-aft movement of the 
pipes. A complete hydraulic installation for these pur- 
poses, and also for raising the hopper doors, has been 
supplied by Sir W. G. trong and Co., Limited. 
This vessel has been constructed to the order of Messrs. 
Dyer and Dyer, London, agents in this country for the 
East London Harbour Board, and under the direction of 
—— Coode, Sen, ahd Matthews, consulting engineers, 

mdon. 


The new steam yacht Leon Pauilhac, 307 tons yacht 
measurement, built by Messrs. Ramage and Ferguson, 
Limited, to the order of M. G. Pauilhac, Toulouse, from 
the designs of Mr. St. Clare J. Byrne, Liverpool, has just 
completed her steam trials, the very satisfactory speed of 
134 knots on the measured mile being obtained. During the 
trials the machinery worked without a hitch, and the speed 
obtained was in excess of that guaranteed. The yacht is 
expected to leave on her first cruise in a few days with 
the owner and party on board, their port of destination 
being Bordeaux. 











Tue Execrric Licnt at Dersy.—As has been already 
stated, the electric light is making considerable progress 
at Derby. Work was started at the close of 1893, and 
current was then supplied for 45 arc lamps and 7500 
8-candle power incandescent lamps. In 15 months it 
was found necessary to — engine power for 77 arc 
lamps, and 9133 private lamps. In 1895, the town council 
fixed its first 250 horse-power engine for electric lighting 
purposes. Last year another of these engines was fixed, 
and at the close of 1896 the arc lamps numbered 77, and 
the private lamps 16,105. Another 1000 lamps have 
been already supplied this year,. and before long the 
station will reach its utmost limits of production. It is 
now proposed to make ‘pon for the next three years; 
and instead of gradually putting down a small plant, to 
save expenditure by obtaining a larger engine-room. It 
is intended to s ad 10,232. in machinery, . in mains 
and services, 450/. in buildings, and "300. in accumu- 
lators, &c. Messrs. Bramhall and Harris have been 
engaged as consulting electrical engineers for three 
years at a fee of 105/. per annum, with out-of-pocket 
expenses, 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
, number of views given in the Specification Drawings is stated 
— each phd ; where none are toned, the ‘Specrfication ts 
illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 0, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. z 
The date of the advertisement of the of a yp 
specification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5291. A. Kitson, Philadelphia, Pa., U.S.A. Fur- 
naces or Apparatus for the ufacture of Com- 
bustible Gas. [4 Figs.] March 9, 1896.—This invention relates 
particularly to Le rte in furnaces for generating gas from 
carbonaceous fuel subjected therein to a certain treatment, 
although the apparatus herein described may be used in fur- 
naces employed for other purposes. The present invention 
is specifically an improvement upon the general type of gas pro- 
ducers illustrated in the specification of Letters Patent No. 19,521 
of 1893, and has for its object the securing to a still greater degree 
of the advantages designed to be secured by said before described 
apparatus, and the rendering of certain portions of the — 
more automatic in its action, together with the simplification 
and reduction of cost of the mechanism. The mode of operation 
of the improved apparatus is as follows: The fuel being intro- 
duced into the hopper, the shaft 36 is continuously and slowly 
rotated. The charging valve receives and drops upon the bell 33 
its predetermined amount of fuel. The cam 37 then forces down 
the charging bell, and the fuel is spread about the combustion 
chamber. The counterweighted lever 34 immediately lifts the 
bell to close the opening again on the passage of the cam. The 
worm gearing constantly rotates the ring-shaped hearth 7, or, if 
desirable, reverses the same periodically, while the plate 13 
remains stationary, and the resultant action is to keep the body 
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of fuel continually grinding upon itself to a much greater degree 
than where the entire surface of the hearth rotates, as in the 
apparatus described in the aforesaid specification. The radial 
projecting wings 14 intensify this action, as do also the irregu- 
larities or flutings 8, which project up into the body of the fuel 
and throw the zone of agitation further up into the charge, while 
they perform the additional important function of preserving a 
non conducting body of ashes in the depressions between them. 
The finely ground ashes sift down between the cylindrical surface 
of the encircling extension 28 of the combustion chamber walls, 
and the outer surface of the ring-shaped revolving hearth. This 
action is accelerated, and the ashes more finely ground, by the 
roughening of the surfaces above described by cutting therein the 
helical grooves 39 and 40. The ashes collecting in the pit on the 
baseplate 3 are swept around by the scraper 25, and periodically 
deposited in the water seal 26, Any heat retained by the ashes is 
thus expended in generating steam which passes up from the 
water seal and assists in the operation of the gas producer.. The 
main portion of the steam and air necessary for the operation of 
the producer is, of course, forced up through the pipe 15 by the 
steam jet, and out through the opening between the ring-shaped 
hearth 7 and the stationary plate 13. The gas s off through 
the take-off 41, and the operation of the apparatus is continuous. 
(Accepted March 10, 1897). 


GUNS AND EXPLOSIVES. 


8076. H. 8. Maxim, London, and L. Silverman, 
Crayford, Kent. Automatic Guns. [3 Figs.) April 16, 
1896.—The breech end of the barrel is shown with a vertical 
guide-way or groove BI, and the carrier is adapted to slide in this 
guide-way so that it will fit very closely between the sides thereof 
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at the moment of firing. The carrier C and the guide-way B! may 
have their sides parallel from end to end so long as a close fit 
produced between them as above stated, but inasmuch as the 


of the carrier between the sides of the guide-way in closing the 
breech, This object can be most effectually accomplished by 
making the guide-way and the carrier taper, that is to say, by mak- 
ing the guide-way slightly narrower at the upper part B2 than at the 
lower part B%, and the carrier slightly narrower at the party, ythan 
at the part z,z. This tapered formation is more especially desirable 
asin order to effectually prevent the breakage of the cartridges it 
is necessary that the barrel and the carrier should be solidly 
locked together at the instant of firing, and that there should 
then be absolutely no play or freedom of movement between the 
carrier and the barrel. As the carrier moves forward in the clos- 
ing of the breech its narrow end is opposite the wide portion of 
the guide-way so that it enters the same quite freely, but as it 
rises into the firing position its side es come closely into con- 
tact with those of the guide-way and thereby lock it so firmly to 
the barrel as to prevent its having any independent lateral move- 
ment. The close contact of the edges B* of the guide-way B! and 
the edges C* of the carrier C is further insured by making them 
inclined or bevelled as shown in Fig. 1; that is to say, they may 
be made wider at the back than at the front, so that at the 
instant of firing the carrier is firmly wedged in place by rising in 
the guide-way and by being pushed firmly inst the breech end 
of the barrel by the action of the breech mechanism in closing the 
breech. (Accepted March 10, 1897). 


LIFTING AND HAULING APPLIANCES. 


3043. M. Eichler, Nietleben, Germany. Rope 
Clips. [3 Figs.) February 4, 1897.—The travelling rope « 
(Fig. 1) is gripped by two gripping jaws b and c, which are con- 
nected together like a pair of tongs by means of ascrewd. For 
the purpose of avoiding lateral shifting of the gripping jaws when 
the strap e is rotated, a screw bolt f is screwed into b and > 
unthreaded and of smaller diameter into a hole inc. At the plac: 
where the strap e embraces the gripping jaws the latter are pro- 
vided with ribs which correspond respectively to grooves in the 
interior of the strap. The strap has two noses e! cast on it so 
that the head of the screw bolt f ag meer a it turning through more 
than an angle of 90 deg. The hole in the strap e has the form of 
two circles which partly overlap each other. For the purpose of 
enabling one and the same clip to be employed with ropes of dif- 
ferent diameters, plates g are employed which can be screwed on at 
the place where the gripping jaws clip the rope a. The auto- 
matic opening and closing of the jaws is effected in the following 





manner : The wagon is pushed forward so that the strap e touches 
a stop fixed at the side of the travelling rope, the rope entering 
the space between the two gripping jaws. As the, wagon-way has 
a certain amount of fall, the wagon with the clip and the strap 
has moved forward to some extent, so that the strap e strikes 
against the stop arranged on the right-hand side and turns clock- 
wise until it slips off the stop. It thus makes a movement of 
90 deg. and acts by means of its smaller diameter of bore to press 
the gripping jaws b and c towards each other ; the wagon is then 
drawn along by the travelling rope. This continues until the 
wagon reaches a stop at a discharging place, which stop is arranged 
on the left-hand side, and which acts to turn the strap e back 
again counter-clockwise. By this means the larger diameter of 
the hole in the strap e comes into operation ; the gripping jaws 
move apart again, and the travelling rope is released. e return 
of the jaws into their initial position is effected by means of 
springs A arranged between the two gripping jaws. (Accepted 
March 10, 1897). 


MINING, METAR S, AND METAL 


WORKING. 


8709. F. Radcliffe, Plumstead, Kent. Production 
of Forgings. [5 Figs.] April 24, 1896.—According to this in- 
vention the surfaces or dies between which the forging is to be 
subjected to pressure by hammering or otherwise are so — 
that the forging will be formed with longituditially extending 
grooves or concavities at each pressing operation whereby the 
metal is caused to flow more or less in a circumferential direction 
as well as in a longitudinal direction. Fig. 1 shows one construc- 
tion of dies suitable for carrying out this invention, an ingot 
billet forging being shown in between them. In this arrangement 
the working surfaces of the upper and lower dies 1 and 2 between 
which the forging 3 1s worked in the ordinary way, are each 
formed with a longitudinal concave groove 4, having at the sides 
thereof convex or rounded bearing surfaces 5 at such a distance 


apart that the forging compre between the two dies will at 
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first have formed in it, at each operation, four longitudinal con- 
cave grooves or recesses 6 arranged at about equal distances apart, 
as shown in Fig. 2. At starting, the dies will be in the relative 
positions shown approximately in Fig. 1. When a set of such 
grooves or recesses Love thus been formed, the forging is turned 
round on its axis so that another set of grooves or recesses will 
be formed therein, this operation being repeated in the ordinary 
way so as to gradually reduce the cross-section of the forging to 
the required extent. As the cross-section decreases, the convex 
or rounded bearing surfaces 5 have less and less effect, and when 
the cross-section is nearly reduced to the required amount, say to 
about half the original cross-section, the compression is eff 

between the smooth concave surfaces of the grooyes 4, the action 





said carrier has to leave and return to the breech end of the barrel 
after each discharge jt is necessary to provide for the free entrance 





of which serves to remove the irregularities previously produ 


in the forging by the convex or rounded bearing surfaces 5 and 
to make the forging smooth and round, the dies then assuming, 
at the end of the compression strokes, the positions shown ap- 
proximately in Fig. 3. (Accepted March 10, 1897). 

9627. The Sandycroft Foundry and 
Com 3 —, and R. 0. Ahl = 
Flin: para or ‘eeding ” 

Machines. (6 Figs.] May 6, 1896.—The teeder consists of 
the usual sloping table a fixed upon a shaft } carried in the foot- 
step or socket ¢c, which is mounted on a suitable base. The under 
side of the table carries a hub d which extends into the friction 
wheel or clutch e, the said wheel having a rim e! and being carried 
loosely on the shaft b, its collar e? bearing on the top of the foot- 
step or socket c. The inner surface of the rim e™ serves as a fric- 
tion surface for blocks f, against which bear toggle-arms g, the 
other ends of which can move freely in jaws formed on the hub d. 
On one side of one of the jaws holding each toggle-arm is secured 
a spring h, the other end of which bears against the block f. The 
friction wheel carries also an arm ¢ to which is connected one end 
of a bellcrank lever j pivoted to a part of a frame k which — 
the ore hopper. e other end of the lever j is attached to a 
rod J which is operated with each blow of the tappet m, means 


Fig.t. 
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— provided for suitably adjusting the length of stroke of the 
crank j. A aoe | n is attached to the base of the table, its end 
being hooked to the arm i or to the friction wheel e £0 as to bring 
the friction wheel back after a movement of the crank. To hold 
the rim of the table a brake shoe o is caused to press against it by 
a spring p, which is suitably carried by a part attached to the 
framing. The operation of the apparatus is as follows: Ore falls 
from the hopper shown in Fig. 1 and is delivered on to the table 
between two curved plates + (Fig. 2) forming the mouth of the 
hopper. Upon the arm ¢ being swung round, the friction wheel 
is carried with it, and the blocks f thus operate the ee RO 9, 
causing them to bind or tighten up against the hub d of table a, 
and thus to swing the said table with the said wheel. At the end 
of the swing of the arm 7 the spring n brings back the friction 
wheel e, the springs / assist in keeping the toggles g in place, and 
the table being held by the brake 0, a fresh space is presented on 
the table on which ore may fall from the hopper, a quantity having 
been delivered to the stamp by the movement of the table. (Ac- 
cepted March 10, 1897). 


PUMPS. 


5700. J.S. Wyndham, Cardiff. Pump Valve Cage. 
[4 Figs.] March 13, 1896.—The object of this invention is to pro- 
vide improved means for the renewals and repairs of suction and 
delivery pump valves, for steam pumping engines. It is princi- 
oa, Ear to the valves of direct-acting steam pumps, such as 
the Worthington and pumps of that class. According to this inven- 
tion, instead of the ordinary valve and seats, there is inserted 
within the valve chamber a metallic casing, within which is formed 
a pair of valve seats'for both suction and delivery, the suction 
valve being placed at the bottom of the casing, and the delivery 
valve seat upon its top face, thus forming a box, with a valve seat 
on its top and bottom faces. An opening in the side of the box 
communicates with the top of the suction valve which is placed 
upon the valve face inside the box. The top valve seat fits into a 
recess formed into the top of the box, and has upon the division 
webs of the seat, a guard formed to regulate the lift of the bottom 
or suction valve. Referring to Figs. 1 and 2, A is the suction and 
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B the delivery valve. C, D are the two portions of the cage, 
fitting to each other along the line E. It is of a proper contour 
for being dropped into the old seat from which the defective valves 
have previously been removed. The portions F and G are those 
adapted to fit into the old openings. and I are the suction and 
the delivery chambers. The water enters the ump through ports 
J, J in the side of the cage and the passage K. e cage is kept 
in position by the top plate L of the pump chamber, and which 
rests for that purpose upon a shoulder M on the outside of the 
pump cage. hig. 3 shows a pump clack or check valve, fitted with 
a cage of a different form but made according to the present in- 
vention. It is constituted by the combination of the latter with 
an ordinary mushroom valve and its seat, after the substitution of 
a new seat for the old one. The cage N rests upon the new seat 
P, a recess 0 being present therein to receive it. The cover 
keeps the cage in position, the spigot R being turned to fit to it. 
(Accepted March 10, 1897). 


RAILWAYS AND TRAMWAYS. 


5099. H. Parker, Stratford, Essex. Brake Ap 
ratus for Railway agons. [9 Figs.) March 6, 1896.— 
The two hand levers A and A! are near their outer ends connected 
by means of two rods D and D! jointed respectively to each end 
of a double-armed lever L, having its fulcrum 7 working in a 
slotted bracket H attached to the underframe of the vehicle, and 
in which it is capable of sliding up and down, so that the lever L 
and the rods D and D! can e of the simultaneous up-and- 





down motion of the hand levers A, Al. G and G! are the racks 
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for holding the levers A and A! in the off position. The lever Al 
is continued beyond its fulcrum A®, and is by a rod 8 and lever T 
connected to the usual double-armed lever C to which the push 
rods K and K! are jointed which actuate the brake-blocks E and 
E! that are suspended by hangers F and F! in the usual way. 
The lever A may, as shown, be made double-armed, the short 
arm carrying a weight to balance the parts S and T. As there 
are no cross-connections in the way of a bottom door of a vehicle 
if so fitted, this arrangement of parts, having the hand lever shaft 
B and the rods D and D! and lever L near one end of the vehicle, 






































is well adapted for hopper wagons having falling bottom door or 
doors. The brake can 5 applied from either side of the vehicle, 
and can be released from either side irrespective of the side on 
which it has been applied, while the pull on the hand lever A or 
Al in disengaging the brake will be in the same direction on 
whichever side of the vehicle it may happen to be worked, that 
is to say, always away from the side of the vehicle. In another 
arrangement the double-armed lever L has its fulcrum on a lever 
fixed or forged on the hand lever shaft in the same direction as 
the handle end of the said levers, and thus following their move- 
ments when worked up or down, (Accepted March 10, 1897). 


TEXTILE MACHINERY. 


30,036. M. Fluri, Bergamo, Italy. Stopping and 
Starting Carriages of elf-Acting Mules. [2 Figs.) 
December 30, 1896.—This invention has for its object a contact 
or stop device for self-acting mules. The contact or stop devices 
hitherto employed have the drawback that on the carriage en- 
countering them with force (in consequence of irregularities in 
the movement of the transmission gearing) a shaking and rebound- 
ing of the carriage takes place, causing a stretching of the yarn 
threads. This improved contact or stop device has a buffer which 
secures a gentle contact of the carriage without shock, and thus 
avoids any stretching of the yarn, and saves the machine from 


shock. A standard a fixed on the machine frame carries a support | 
b, which is of elongated form, and has at one of its endsa bent | 


round part 6', and at its other end a hook-shaped curved projec- 
tion b2, the end U8 of which is provided with a slot b4. A down- 
wardly projecting elbow arm ¢ and an upwardly projecting elbow 











arm d are also provided on the support b. The first ¢ of these 
elbow arms, which both have eyelets at their free ends, serves for 
attaching a spiral spring J, the other d for guidinga buffer E. As 
soon as the carriage runs in, the buffer E is forced back by the same, 
the spring f' being stretched, and when the carriage has reached 
its limit the stops ¢’ and d® come into engagement. The roller g4, 
actuated by the spring /, then drops into the recess e+, causing a 
certain fixing of the buffer in such a way that the recoil of the 
compressed spring buffer /* is partially suspended as long as the 
carriage is stationary, and whilst the mechanism of the machine is 
completing the functions for a fresh operation. On the com- 
mencement of the run out of the carriage, the recoil of the com- 
pressed spring f! will overcome the weaker spring f, so that the 
roller g4 will he forced out of its stop or recess e4 and travel in 
front of the buffer until the set ring h encounters the bearing c®. 
The power of the springf! in this way supports the drawing 
power of the belt driving the machine. (Accepted March 10, 1897). 


2751. J. Buckler, Philadelphia, Pa., U.S.A. Looms 
for Weaving. (9 Figs.) February 2, 1897.—This invention 
relates more particularly to looms for producing multiple-ply- 


ingrain carpet. According .o these improvements there are sub- 


Fig / Fug 2. 
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stituted for the usual couplings of the two inner sets of harness, 
whereof one set is arranged in advance of the other, two sets of 
heddles C, C! which are mounted in horizontally reciprocative 
frames D, D! respectively. These frames each comprise in their 
construction two horizontal bars @ connected at their ends and 


maintained apart by vertical bars d!, the horizontal bars being 
provided throughout their length with vertical spaces for the re- 
ception of the heddles. The end bars of the two frames are con- 
nected with the respective arms of horizontal rock levers d? which 
are fulcrumed on brackets d3 on the sides of the main frame, so 
that if one frame be moved lengthwise in one direction, the other 
frame will be moved in the 0; ite direction. Extending from 
one end of the heddle frames is a rod d4, the outer end of which is 
connected by means of a strap with an eccentric d5 on a horizon- 
tally arranged driving shaft d®. By the eccentric, the two heddle 
frames are oppositely reciprocated transversely of the loom. One 
set of w: threads for one ply is drawn through the eyes of one 
set of heddle needles and through the elongated openings of the 
opposite heddles. One set of warp threads for the other ply is 
drawn through the eyes of the needles in the heddles last named, 
and through the elongated openings in the other heddles. The 
remaining warp threads for the respective plies are drawn through 
| the outer sections of the harness as usual, and run between the 
adjacent heddles in the respective frames. In virtue of the hori- 
| zontal reciprocating of the heddles, the adjacent warp threads 
| which pass through the eyes in the needles of the respective 
| heddles are crossed upon each other intermediate the two piles, 
| $0 as to effect a uniform binding of the plies throughout the 
| length and breadth of the fabric. The weft threads are shot into 
| the sheds in the usual manner. (Accepted March 10, 1897). 


VEHICLES. 


5475. E. J. Clubbe and A. W. Southey, London. 
Locomotive Carriages. [7 Figs.) March 11, 1896.—This 
invention relates to the propulsion of locomotive carriages through 
the medium of a circulating column of fluid, whereby power is 
transmitted from a aye 4 actuated by a motor to hydraulic 
engines coupled to the driving wheel axles ; and the invention 
consists, first, in applying the hydraulic pressure to vary and 
maintain the ratio of the effective capacity of the pump to its 
total capacity in order to vary the relative effective capacities of 
the pump and engines inversely as the required ratio of the 
angular velocities of the motor shaft running at a constant speed 
| and of the driving wheels. This end is accomplished by applying 
| a double-acting hydraulic engine to regulate the effective radius 
| of a crank lever arm, so that the length of stroke of the pump is 
| dependent on the position of the piston in the cylinder, to which 
| the fluid pressure is admitted under the control of a hand-operated 
| valve, whereby the inlet and outlet of the fluid may be inter- 
| changed between the opposite ends of the cylinder or the fluid be 

locked in the cylinder as required. The engines L, L are of the 






































double-acting oscillating inclined cylinder type, the two pairs of 
such engines being applied to actuate the independent axles M of 
| the driving wheels. The Pe of the two cylinders of a pair are 
| coupled to the same crank N. In order to combine lightness and 
freedom from the prejudicial effect of vibration of the vehicle 
body and jolting of the wheel axle consequent on the play of the 
vehicle springs O, each cylinder is mounted by trunnions L! at its 
outer end in a U-shaped sling frame formed of a pair of radius 
links P connected together at their outer ends by a crosshead, 
} and coupled at their inner ends to the crankshaft. The outer 
| ends of these radius sling frames are suspended by spiral or other 
| springs Q attached to the underframe or body of the vehicle. 
} The sling frames of the two engines of a pair are normally in- 
clined at about 120 deg. to each other, as shown, so that these 
frames and the cylinders which they support participate only in 
the vertical jolting motions of the axle by describing limited 
angular movements which do not materially affect the action of 
the engines, the fluid circulating pipes connected to the trunnions 
being of sufficient length to permit of this slight angular motion 
of the cylinder-supporting frame. (Accepted March 10, 1897). 


6834. E. Gascoine, Maidstone, Kent, and C. D. 
Courtois, Laon, France. MHorseless Carriages. 
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[2 Figs.] March 28, 1896.—A is the working cylinder. B and B! 
| are reservoirs for containing the cooling water. They are situated 








each other at their upper parts by means of a horizontal pipe b, and 
at their lower ends by means ofa pipe 61 which passes underneath 
the working cylinder. Al! is the jacket surrounding the working 
cylinder, and communicating at its lower part with the pipe 6 

by means of the pipe ¢, and at the upper part with the chamber C 
situated above the level of the working cylinder. The chamber C 
also communicates directly with the lower part of the pipe b! by 
means of a pipe cl. G is a shallow box or chamber, preferably 
situated below the carriage near the front thereof. It is traversed 
by the horizontal tubes g, which are open to the atmosphere at both 
ends, the said open ends being directed towards the front and rear of 
the carriage, so that a current of air will readily flow through them 
when the carriage is in motion. The box G communicates at one end 
with the upper part of the chamber C by means of the pipe d, and 
at the other end with the reservoir B by means of the pipe a! 
leading from the lower part of the said box. E is a pump 
operated by the motor, and adapted to cause circulation of the 
water through the system. The water passes from the reservoir 
B through the pipe 6! and the pipe cinto the jacket A‘. During 
its gg 2 through the jacket A' it is heated by the working cy- 
linder, and the heated water, together with any steam that may be 
generated, pass together into the chamber C, the water occupying 
the lower and the steam the upper portion thereof. The water 
will descend through the tube c! into the pipe b! and flow to the 
reservoir B', whence it may pass again into the reservoir B 
through the pipe b. The steam collected in the upper part of the 
chamber C is conducted through the piped to the box G wherein 
it is cooled and condensed, the water of condensation passing, by. 
means of the circulating pump, through the pipe d' and being 
discharged into the reservoir B, whence it descends through the 
_ b' and circulates again through the system. (Accepted 

arch 10, 1897). 


6369. B.G. King, London, Road Vehicles. [1 Fy.) 
March 23, 1896.—This invention relates to an improved spring and 
hanging arrangement for vehicles, and it has for its object the sus- 
pension of the body of the vehicle entirely separate from the shafts, 
thereby securing perfect freedom from ‘knee motion” without 
permitting the too violent swaying to the body of the vehicle. A 
double C-spring A as shown, or two C: rings butted together, 
are secured to the spring block B, the shaft stays C, and the axle 
D by the usual clips E. Within the double C-spring A is 
mounted a half elliptic spring F secured by clips G to a hanging 
iron H adapted to support the body X of.the vehicle by one or 
more stays J. On the upper part of the half elliptic spring F, are 
formed lugs I which are connected with the ends of the double 























C-spring A by means of braces or shackles K. If leather braces 
are used they may be carried around a portion of each end of the 
double C-spring A and connected either to the axle D by clips, 
or to the springs themselves by means of jacks whereby their 
lengths may be varied. On the inner side of the double C-spring 
A, or ona esc ped or dumb iron stay, are formed lugs «@, a 
which are connected with the ends of the half elliptic spring F 
by means of short braces or shackles L. The shaft stays C are 
| attached to the shafts M by means of projecting transverse bolts 
m forming hinges, and they are connected to the rear ends of the 
said shafts by means of set screws n threaded into projecting 
| lugs m1 on the shafts, thus providing for the adjustment of the 
height of the shafts. (Accepted March 10, 1897). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 








ANGLO-ARGENTINE TRAMWAYS.—Some 14 miles of line 
have been renewed during the year with steel girder 
rails at a cost of 17,860/. Of this sum 5000/. has been 
charged off against this year’s revenue. New works at 
Caseros are well advanced, and machinery has been 
ordered which will enable the company to build all the 
additional rolling stock which will be required. 





CoaL-GETTING BY MACHINERY.—Mr. C. Latham, Direc- 
tor of Mining Instruction inNottingham University Col- 
lege, lectured on Saturday, the 10th inst., on Coal-getting 
by Machinery. Mr. Latham said many of our best and 
thickest coal seams were becoming worked out, and the 
question was arising, Where was coal in future to come 
from? Was it not to the thinner seams that we must 
look? If so, how could we expect to work these at a profit 
if we only employed the same means we employed on 
seams which were two or three times their thickness’ 
The subject had a considerable bearing upon the question 
of the probable duration of our coal su a Possibly we 
need not trouble ourselves much with regard to this at 
present, but was it right or just that so long as we could 
supply our own wants we should give no thought to the 
| legacy we were going to leave to those who might follow in 

our footsteps? With machinery, fewer men might posgibly 
be ey 1 Ae in getting coal, but account must be taken 
of the large number of extra men who would be employed 
|in attending to the machines, laying rails, putting up 
| timber, &c. The history of coal-cutting machines dated 
| back about 35 years, but it was only recently that their 
| great advantages had become fully recognised. The 
machines in use at the present time might be classed 
under four heads, viz., percussive machines, rotary bar 
machines, rotary wheel machines, and chain machines. 
The third class was made up of machines which acted as 
rip-saws, cutting along the grain and not across it. This, 











' above the level ofthe working cylinder, and communicate with | to his mind, appeared to be the right direction of attack. 
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MACHINE-MOULDED WHEELS. 
No. VII. 
By JosepH Horner. 
Wuen the pattern-work has to be prepared for a 


m > 
must be struck out to full size. 


| At the extreme diameters the tooth forms are not 


| 


; must needs be sacrificed by way of compromise in 





quite those which are most desirable, but a little 


order to secure the valuable and, indeed, indis- 
pensable result of interchangeability in all gears, 


achine-moulded wheel of any kind, the wheel | whether of few or of many teeth, of the same pitch. 
This is even more | The weakness of the roots of the small pinions can 


necessary in the case of bevels than of spurs. Very | almost always be compensated either by shrouding, 
slight errors in the marking out of the striking bythe use of cast steel, or of gun-metal, or phosphor- 


boards, core-boxes, and blocks in bevels suftice to 
produce crushing down of the sand, or else fins in 
the castings, and inaccurate formations generally. 
The whole of the pattern-work must be marked oft 


| 





bronze, or delta metal. Any patternmaker can 
use the odontograph scale after a little practice. 
To describe in detail methods of striking teeth for 
wheels of various kinds is hardly within the scope 


directly from the full-sized drawing, and checked | of this series. Yet by the aid of an illustration 
upon the drawing after being worked. The tooth | or two the methods can be explained in the case 
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forms are obtained by the use of an odontograph 
scale, and of certain standard proportions in re- 
Spect of thickness and length. The best practice 
now favours the adoption of shorter teeth than those 
m use afew years since. Length equal to about 
two - thirds of the pitch is a good proportion. 
Mr. Longridge limits the height to one-half the 
pitch for high speed gears. Willis’s odontograph 
gives good average forms, and secures inter- 
changeability of all gears of the same pitch. 




















of each type of gear, with little verbal descrip- 
tion. 

In Figs. 56 and 57, «, ) represent the pitch lines, 
pitch circles, or pitch planes of a wheel and pinion 
respectively, which have to be geared together. If 
acirele A, Fig. 56, be rolled within a, rolling from 
Ato Al, a point in that circle will describe a hypo- 
cycloid curve c. Ifa circle A, Fig. 57, of the same 
diameter as that used in Fig. 56, be rolled without 
b, it will, in passing from A to A!, describe an 





| epicycloid curve d. If the curve c is imparted to 
| the tooth flanks in the wheel, Fig. 56, and if the 
curve d is imparted to the tooth faces in the pinion, 
Fig. 57, then those flanks and faces will work cor- 
rectly together. Similarly the circle B, Fig. 56, in 
rolling without a to B! describes the epicycloid e. 
The circle B, Fig. 57, in rolling within b to B! de- 
scribes the hypocycloid f. Then if the curve e is 
imparted to the faces of the wheel teeth, Fig. 56, 
and the curve f is imparted to the flanks of the 
pinion teeth, Fig. 57, these faces and flanks will 
gear correctly together. Obviously the diameters 


of the circles A, A might be different from those of 
B, B; either larger or smaller, provided A, A are 
alike and B, B are alike. 





Advantage is sometimes 


taken of this fact in order to obtain certain desired 
tooth forms in the case of special gears, principally 
in the case of bevel wheels which can only gear in 
pairs, without reference to any other bevel wheels, 
and in which, therefore, there is an advantage in 
making the pinion teeth rather stronger than 
would be practicable if generating circles of the 
same diameters were used for flanks and faces alike. 
But when interchangeability of all spur gears of 
the same pitch is required, then it is essential that 
a generating circle of one standard diameter shall 
be used for the flanks and faces of every wheel and 
pinion, large and small, of the same pitch. The 
diameter of this is usually selected at one-half the 
diameter of the smallest pinion in a set, giving 
radial flanks to that. It was to save the trouble 
involved in the preparation and employment of 
templets for obtaining the tooth curves of every 
separate wheel required, that Professor Willis, of 
Cambridge, devised the odontograph scale. The 
principles on which its construction is based are 
clearly explained in his treatise ‘‘On the Teeth of 
Wheels.” Without going into this subject, it must 
suffice to indicate with a diagram how this instru- 
ment is used, and to mention that the curves 
obtained, though not strictly cycloids, depart less 
from absolute accuracy than the slight inaccuracies 
incidental to pattern and foundry practice are 
likely to do. 

Fig. 58 shows the scale set for striking the flanks 
and faces of a tooth, the two positions of the scale 
being indicated by fuil and by dotted outlines re- 
spectively. These positions are obtained thus : 
Lines a, a! are drawn through points representing 
the pitch on the pitch circle p p, to the centre c. 
These are bisected in ) when using the scale. The 
line bc must cut the pitch line at the edge of a 
tooth. To obtain the curve for the flanks, set the 
slant edge of the scale (full outline in Fig. 58) to 
the line ac with the divided edge of the scale 
cutting the pitch circle. In the table of centres 
for the flanks of teeth printed on the scale, find 
the number which corresponds with the pitch 
and number of teeth in the wheel, and set the 
dividers on the division numbered similarly on 
the edge of the scale which is divided for the 
tooth flanks—at din Fig. 58. The radius from 
thence to the edge of the tooth on the line 
bc will describe the curve e for the flanks; and 
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the centres for the curves of all the flanks will 
be located on the line f struck through d from c. 
‘The scale is now moved to the position shown by 
the dotted outline, with its slant edge on the 
line a! c, and its divided edge as before, cutting the 
pitch line pp. In the printed scale of centres for 
the faces of teeth, find the number which corre- 
sponds with the pitch and number of teeth in the 
wheel, and set the dividers on the division num- 
bered similarly on the edge of the scale divided for 
the tooth faces—at y in Fig. 58. The radius from 
thence to the edge of the tooth on the line 6 ¢ will 
describe the curve h for the faces ; and the centres 
for all these curves will be located on the line 7 
struck from c. 

The teeth used on the moulding block are attached 
to the block by either of the methods shown 
in Article VI., page 429 ante, not as single teeth 
worked to shape first of all, but as a solid block 
to be cut to shape in place, A, Fig. 59. The ends 
of this block being planed off, the radii for pitch 
lines, flanks, faces, roots, and points are marked 
on both sides, and the teeth struck out and worked 
carefully. Fig. 59 shows the tooth-block for a spur- 
wheel thus marked out, but not worked. 

The tooth-blocks made for Messrs. Jackson’s 
machines were from the first cut on their own 
moulding machines, thus: A rough block of wood 
being fixed to the carrier, was adjusted at the 
correct radius of the wheel, and the change wheels 
selected to suit the number of teeth required. A 
stand was then fixed upon the table carrying a 
rapidly revolving spindle and fly cutter. The 
pattern block was moved downwards by its slide, 
when the cutter formed a single tooth space. 
The table then being revolved through a distance 
equal to the pitch, and the block raised, the next 
space was cut, and the operation repeated as many 
times as was necessary, according to the number of 
teeth used on the block. The fly cutter for forming 
the pattern teeth was driven at about 1000 revolu- 
tions per minute. It was driven by a cord, stretched 
tight by a sliding pulley and weight to allow for 
the different positions upon the table required for 
cutting patterns of different diameters. In cutting 
the teeth of bevel wheels the cutter was formed for 
the small end of the teeth. In this case the block 
was not moved, but the cutter was slid down the 
tooth by means of an adjustable slide. The shape 
of the teeth at the large ends was marked froma 
tin templet pitched by means of the machine itself. 
The accuracy of the tooth shapes being thus assured 
at both ends, the bulk of the material between was 
removed with the cutter, and the exact taper and 
outline finished by hand. In modern shops pro- 
vided with fly cutters and suitable appliances 
tooth- blocks are cut more truly than by hand. 
Some firms supply machine-cut blocks to the trade. 
But in the majority of cases blocks are hand-cut. 
If carefully done they leave little or nothing to be 
desired 

When blocks are cut by hand the teeth are 
worked through with gouge and chisel, using a thin 
narrow straight-edge of mahogany with chalk or 
red lead. Planes are used where practicable, a 
rebate plane for the faces, and a small round plane 
for the hollows or radii in the roots. When all is 
cut as accurately as possible by the curves struck on 
the ends, and by the indications of linear truth 
afforded by the straight-edge, then a slight amount 
of glass-papering is imparted, invariably using a 
wooden rubber of greater length than the teeth. 
The root hollow, or radius, is too important to be 
overrated. It adds to the strength of the teeth by 
doing away with the initial crystallisation line of 
fracture in Fig. 60, producing the more equal dis- 
tribution of Fig. 61. The hollow is not in the 
way either, the bottom clearance preventing contact 
of the point of the engaging wheel. Further, it is 
much easier to put a radius in the teeth of machine 
moulded wheels than of pattern wheels. So that 
there is no reason for its weglect, but every reason 
for its employment. 

Having the tooth-block, core-box, and striking 
board prepared for, say, a wheel with arms of H- 
section, illustrations of which parts were given in 
the last article—VI., page 429 ante—-there are two 
ways in which the moulding is done. Wheels of 
small and moderate dimensions are inclosed wholly 
in flasks used on the table of a machine. All wheels 
of large dimensions, and many of moderate sizes, 
are moulded in the floor, covered only with a cope, 
top box, or flask. An example of the latter kind 


will afford the most suitable illustration of simple 
moulding, and which, being treated with sufficient 





fulness, will suitably precede wheels which, though 
not essentially much more difficult to make, yet 
involve more parts, and occupy more time in the 
making. 

When moulding a spurwheel in the floor, the first 
thing is to make a sand bed, level, and well vented 
downwards into a coke or cinder bed, This is 
formed by means of a board attached to the strik- 
ing bar (see Article VI., page 430, Fig 50). The 
board there illustrated is suitable for a per- 
fectly plain spur. Boards for wheels otherwise 
than plain are differently formed, as will be seen 
in due course. In some form or other the 
board, with one or two very trifling exceptions, 
is indispensable, because, before teeth are rammed, 
a bed is necessary. Every wheel machine, there- 
fore, comprises a provision in the shape of a 
striking bar for the attachment of boards. The 
diameters of bars vary, but they are constant for 
the same machine. The shape of this bar, or 
‘*strap,” or ‘‘ bracket ” is shown at A, Fig. 62. It 
is furnished with a boss A!, bored to fit over a cen- 
tral pin B, or pillar of the machine, and is set at 
any height required by means of a bored collar C, 
which slides on, and is pinched to the centre post, 
and upon which the boss of the strap turns. 
The distance D from the centre of the pillar to the 
square shoulder being always the same for a given 
machine, is borne in mind when cutting the striking 
board to length, that precise amount being deducted 
from the radius of the board. Since the centre 
pillar is always truly vertical, the striking boards 
can always be set horizontally with a spirit level, 
a necessary precaution, notwithstanding that the 
ends of the boards which abut against the shoulder 
of the strap are always supposed to have been 
planed square. 

The board, when securely bolted and levelled, is 
swept round, the sand being rammed, vented, and 
smoothed over with the hand, consolidated in the 
softer rammed parts, and finally finished with the 
board, and sleeked with the trowel. 

If the wheel is to be plated, the whole of the 
surface will be vented down to the coke bed ; if 
made with arms it only needs venting in the spaces 
over which the metal runs to form the arms A, A, 
Fig. 63, the core areas being left unvented, because 
the core vents are carried out through the cope. In 
this figure, B is the sloping wall of sand struck by 
one portion of the board, the edge b in this example 
corresponding with the tooth points. 

The strap being removed, the tooth-block is 
rammed upon this bed. Its radial distance has to 
be gauged carefully before commencing the mould- 
ing, in order that the diameter of the casting shall 
be as correct as possible. Obviously the central 
hole in the table, or the pillar inserted in the hole, 
furnishes the most convenient basis for measure- 
ment, the pillar B, Fig. 62, being turned true 
all the way down. There are two or three 
ways in which the measurement can be taken: 
one, Fig. 64, by a strip of wood A fitted half-way 
round the post B, and having divisions of the foot 
and inch marked upon it, by which any block 
within the range of the strip can be set. Another 
is to prepare a radius strip C, for each separate 
wheel, touching the post at one end, and made to 
coincide at the other with some portion of the teeth, 
either root, or point, as in the figure, when the block 
is set at the right diameter. This strip is prepared 
by the patternmaker from the full-size drawing, is 
stamped with the number of teeth and pitch of the 
wheel to which it belongs, and is put away in the 
stores along with it. Once the block is adjusted, it 
is set by clamping the arm of the machine, and the 
moulding commences. 
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Berlin und Seine Bauten. By the Architekten-Verein of 
Berlin, and the Vereinigung Berliner Architekten. 
Berlin, 1896: Wilhelm Ernst und Schn. 

[First Nortce. ] 
In 1876, the two societies of Berlin architects, 
the Architekten-Verein and the Vereinigung Ber- 
liner Architekten, compiled a commemorative 
volume on Berlin and its Buildings. When the 
union of German societies of engineers and archi- 
tects celebrated their 25th anniversary in September 
last at Berlin, the same two bodies offered a new 
edition of this work, practically a new book. 

Though the change in the general aspect of Berlin 

during this period of 20 years is probably less 








striking than the altered appearance of some parts 
of London, the development has been equally 
vigorous. Something like a building fever came 
over Berlinafter the war of 1870. It quickly led 
to an awkward financial crisis, in which a retrospect 
recognises a wholesome check. That general pro- 
gress was not impeded, we can at once conclude 
from the fact that the one volume of 1876 has grown 
into two small quarto volumes, divided into three 
parts, with 1640 pages, 2150 views and diagrams, 
19 plates, and four maps. The editing committee, 
consisting of Messrs. Wiebe, Borrmann, Eger, 
Fritsch, Gottheiner, Hossfeld, Housselle, Muthe- 
sius, had the voluntary assistance of many experts, 
and although the information asked for was refused 
in a few cases, the difficulty was generally of the 
opposite kind, namely, to condense, in accordance 
with the requirements of space, the matter placed 
at the disposal of the editors. We labour under a 
similar difliculty ; but it will not be a hard task to 
show that a work of lasting value has been produced. 

The introduction comprises 58 pages. Berlin, 
latitude 52 deg. 30 min. N., longitude 13 deg. 
24 min. E., lies in a flat, shallow depression, a 
small part of which is now taken up by the Spree, 
which joins the Havel six miles lower down ; the 
Havel forms a series of lakes and broads, and flows 
into the Elbe. The Spree is about 100 ft. above 
sea level, the ground built upon from 8 to 30, and 
in the case of the Kreuzberg, 100 ft. higher. The 
alluvial and diluvial sands afford, on the whole, a 
very fair foundation ; but loose sands, infusorial 
earth, and marshy inclosures have brought certain 
parts into evil repute. The sandy soil is character- 
istic, for the Mark Brandenburg and the old 
sobriquet of Berlin, ‘‘the German Empire’s sand- 
box,” was not badly chosen. The tertiary for- 
mation does not crop out in the immediate 
neighbourhood; at a depth of 650 ft. and 
more, however, a lower oligocene quartz sand 
is met with, which carries a brine containing 
2 or 2.5 per cent. of NaCl, and resembling the 
brines of Kreuznach and Nauheim. The erratic 
blocks once copiously scattered over the surface, 
have long been used up as building material. The 
annual mean temperature is 9.1 deg. Cent., the 
January mean — 0.4, the July 18.9 deg. (about 
48 deg., 31 deg., and 66 deg. Fahr.) Berlin is a 
little warmer in winter than Vienna and Buda- 
Pesth, but its position in the great low plain of 
North Germany, and nearer the rough Continental 
East than the milder, oceanic West, exposes it to 
greater variations in different years. There are 82 
frost days, on 26 of which the temperature never 
rises above freezing point, and only three months, 
June, July, August, in which the air temperature 
generally does not sink below 32 deg. Fahr. ; light 
frosts may, in fact, occurin June. Berlin gets about 
a third its possible share of sunshine and 21 in. of 
rain, chiefly in June and July ; but there are de- 
cidedly dry (1887) and wet (1882) years, whose rain- 
falls were in the proportion of 1 to 2.1. September 
is the quietest, March the windiest month. There 
are, as a rule, 15 thunderstorm days, rarely in 
winter, and from 2 to 7 days with hail or the small, 
softer, granular hail which the Germans call 
‘*graupeln.” 

These general remarks do not enter into hygienic 
features. Of the many divisions of the metropolitan 
area, the postal districts are the most popular—the 
Berliner cares little about historical districts and 
parishes, and the municipal schools are known as 
No. 178, &c., simply. Of the 25,765 buildings of 
1890, 16,167 had basements ; 674 houses were of 
one storey, 2076 of two, 3765 of three, 8266 of four, 
12,000 of five, 1673 of six, and 111 of seven storeys. 
Later statistics show 485 houses with seven, and 
one house with eight, storeys. The rental value was 
in 1894 estimated at 15,000,000/. The population 
of Berlin proper—not reckoning Charlottenburg, 
for instance, which is practically united with Berlin 
—was 1,847,314 in 1896 (183,960 in 1797), com- 
prising 17,750 non-Germans, half of whom were 
Austro-Hungarian citizens. The female population, 
formerly weaker in numbers, has increased of late ; 
the ratio of males to females is now 48 to 52. As 
regards occupation, 56.6 per cent. were in 1890 
engaged in industrial pursuits, 12 in trade, 2.18 in 
Government service, 8.62 in personal service. The 
increase in population since 1890 amounts to 6.2 
per cent., and, as everywhere, the suburbs have 
grown at the expense of the inner town. In 1890 
82.44 per cent. of the population belonged to fami- 
lies, the rest being single lodgers ; 35.18 per cent. 
were married, 5.84 widowed (widows being four 
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times the number of widowers), 0.46 divorced, and 
58.52 per cent. unmarried. 

Berlin is not a very old town, and the actual 
metropolis is essentially modern. Though there had 
probably been a Wendish settlement on the spot, 
the foundation of the historical town cannot date 
back further than 1225. The township of Berlin, 
on the right bank of the Spree, seems to antedate 
that of the sister township of K6ln, on an opposite 
island of the Spree. The outer walls mentioned in 
1319 probably stood still in the seventeenth cen- 
tury. Whilst other German towns flourished and 
crew, the development of the originally free towns 
stagnated under the first Hohenzollern ; the castle 
of the second elector of this house, Frederick II., 
was known as the bridle of the ancient freedom. 
The population did not rise above 28,000. The 
Great Elector, 1640 to 1688, did more for his resi- 
dence. The book reproduces the oldest map of 
Berlin, showing the comparatively vast area covered 
by the castle and its grounds at the beginning of 
his reign. The city was fortified at that time. 
But outside the fortifications arose new districts, 
the Frederick town and then the Dorotheen town, 
built with streets crossing at right angles, sur- 
rounded by palisades or walls, and a parchinent 
from 1698 records a considerable advance. The forti- 
fications were pulled down under Frederick William 
I. (1713 to 1740), but a poor use was made of the 
space thus becoming available. At the beginning of 
the Seven Years’ War, in 1756, the population had 
risen to 126,000; the half-million was reached in 
1860. By 1895 the suburbs, which in 1873 hada 
population of 73,000 only, had also crossed the half- 
million. In the volume now under notice, this his- 
torical development, illustrated by many interesting 
prints, is further followed up in the section devoted 
to traffic on the river, roads and streets, public con- 
veyances, postal service—the latter practically ini- 
tiated under the Great Elector, though the sove- 
reigns had had their service twice or three times a 
week already since 1475—and railways. 

The description of Berlin of to-day opens with a 
chapter on the many authorities who concern them- 
selves about building operations. The Court, the 
Empire, the Prussian Government, the munici- 
pality, and the province of Brandenburg all exercise 
their power, each through a number of different 
boards. The sovereign retains in his residential 
towns a personal control. Then follows a chapter 
on the 18 technical and art institutes, comprising 
four trade schools, after which we come to the 
public streets and squares, which up till 1837 had 
been entirely under Government supervision, 
and which remained so in a certain sense up 
till1876. Three years previous, Hobrecht’s project 
of a systematic canalisation had been adopted. The 
minimum width of new streets, fixed at 19 metres 
(62 ft.), was soon exceeded ; widths of 85 ft. and 
118 ft., even of 250 ft. were applied, when a reaction 
set in. In a modern street of 62 ft. width, the cables 
and pipes are arranged as follows : Starting near the 
houses under the sidewalk, which has a width of 
13 ft., are the fire brigade cable, telephone, telegraph 
cables (at lower level), gas pipe, electric lighting 
cables (near the street lamp and kerbstone) ; sewer 
clay pipe connected with the deep spacious gulley 
which replaces the ancient gutter, already under 
the street ; water and gas mains, gas pipe, and at 
much lower level and near the kerbstone again the 
main sewer (if any); under the other sidewalk, 
brick sewer canal, electric lighting cables, gas pipe, 
police telegraph, pneumatic mail pipes. This 
canalisation is fully described in a subsequent 
section. The London drainage system was con- 
sidered unsuitable. Each side of the street has its 
own sewer ; they are easily built, the gulleys more 
easily connected than’ with a one side sewer, the 
house connections are short, more inclined, the 
street is not entirely blocked in cases of repair, and 
excessive rains find special outlets. The whole 
area of Berlin is divided into 12 districts, from 
which the sewage is pumped over to the irrigation 
fields situated in three groups to the north, north- 
east, and south of the city. One of these fields 
comes within two miles of the city ; the others are 
much further off. The farms cover altogether an 
area of 22,400 acres, 70 per cent. of which are 
under irrigation, The expenses for the maintenance 
of this canalisation are decreasing, and the general 
death rate of Berlin, which, of course, depends 
upon many other features, has steadily gone down 
since a greater area has been drained in this way ; it 
was 30 per 1000 in 1873, 20 in 1892, 21.6 in 1893. 
The public places of Berlin lack the medieval 








picturesqueness of Niirnberg, Liibeck, &c. 
of the square, six or eight-sided places, were, till 
within recent days, badly paved open spaces, not 
distinguished by venerable churches or town halls, 
or interesting buildings. The Schlossplatz, the 
Lustgarten, the Zeughaus-Platz, and some others, 
to which we must now add the Kénigsplatz, make 
exceptions. Since 1860 public gardens—not private 
squares—have become the fashion, and we notice 
the peculiar way in which the sidewalks and the 
frequent avenues of trees have been pushed for- 
ward to give the irregular place a more harmonious 
outline. Three types of paving stones are dis- 
tinguished, cubical, and more or less tapering 
blocks ; the rows of stones cross the roads diagon- 
ally. Asphalte pavement, from natural asphalte 
only, has found more favour than wooden pavement. 
Pumps, old, Greiner’s type, and since 1892 
Kuntze’s, are still conspicuous in certain parts ; 
there were, in April, 1894, 1193 shallow wells 
(water level 16 ft. below street) and 134 deep wells. 
The new lamp-posts, often worked in wrought iron, 
are of very pleasing design; they bear stamped 
signboards, denoting the name of the street and 
the numbers of the block. 

Another striking street feature consists in the 
Urania columns. The clocks in these columns are 
electrically controlled and can only be a few seconds 
in advance, never behind time ; underneath the 
clock faces are the meteorological self-recording in- 
struments of Dr. Assmann, Bourdon thermometers, 
aneroid barometers and hygrometers, and, further, 
advertisements behind windows. The Wettersiule, 
which the town placed on the Kurfiirstenbriicke in 
1889, is an artistically more ambitious column, de- 
voted to meteorology. The Litfasssiulen are merely 
iron cylinders on which advertisements are stuck, a 
private undertaking like the Urania columns, but 
without the slightest claims to artistic merits. 
The public conveniences are above ground. 

The public parks somewhat correspond in their 
situation to the London parks. The Thiergarten, 
originally a Royal enclosure (deer park) in the very 
west, is now all surrounded by Berlin and Charlot- 
tenburg ; trams run on the three main thorough- 
fares ; the very prettily laid out Zoological Gardens, 
not so rich naturally in rare specimens as our 
gardens, but very well kept, more distinguished 
by handsome and appropriate buildings, and very 
popular, occupy the south-west corner. The Thier- 
garten covers 630 acres ; the Friedrichshain (N.E.), 
125 acres, a large part being taken up by the 14 
separate buildings of a general hospital. The 
Treptow Park, whose grounds of 230 acres sheltered 
last year’s exhibition, is continued in the Plinter 
Wald, an arboretum for the Berlin parks.’ The 
Humboldthain, 86 acres, though also a public park, 
may be regarded as a horticultural and botanical 
institute. The Botanical Gardens proper are in 
town, but will probably be transplanted to Dahlem. 
The Victoria Park (named after our Princess Royal, 
the Empress Frederick), on the Kreuzberg, is 
adorned by an artificial waterfall, a cascade about 
100 ft. in vertical height, and a national monument. 
This chapter on the public lungs, for which fair 
provision has been made, is immediately followed 
by remarks on the 79 cemeteries of Berlin, 30 of 
which were already closed in 1894, and which are 
all being transformed into public gardens. 

So far this section of Part I., engineering, may 
still be considered as introductory. With the next 
chapter, the river traflic, regularisation of the Spree, 
the Landwehr Canal, Berlin-Spandau and Berlin- 
Charlottenburg Canals, locks, quays, ports, &c., we 
enter more into details. The sluices of the weir for 
the Miihlendamm, right in the heart of the old 
town, are rolled into a horizontal position, so 
that the drawn sluices cannot be seen from the 
banks. The retaining walls are faced by Monier 
slabs held between vertical iron girders fixed on 
the stumps of the wooden piles and anchored back. 
Two smaller watercourses, the K6nigsgraben and 
the Griinegraben, having been filled up, an outlet 
was required for high water, and for this purpose 
a canal shoot, about 38 ft. wide, had to be con- 
structed, which takes the water over to the Spree 
canal. A row of columns in this shoot and iron 
plates bear the pavement of the streets under 
which it passes. The erection of the monument of 
William I., just unveiled, on March 22 (the 100th 
anniversary of his birth), has complicated this work, 
which was difficult enough, since that part between 
the royal castle and the Spree is a labyrinth of old 
piles and foundations. The shoot has been con- 
ducted in a curve alongside the foundations of the 





Most | monument, which is briefly described in the second 


volume. The monument is a platform of 260 ft. by 
130 ft., raised 3 ft. above the level of the pavement, 
parallel to the castle, and extending into the old river 
bed, bearing on the castle side the equestrian statue 
of the Emperor, 30 ft. high, in bronze on polished 
red granite from Sweden, rising 66 ft. above the 
ground. Along the river, and again slightly raised, 
is a portico with coloured mosaic floor, flanked by 
two pavilions, each crowned by a quadriga. Seen 
from the castle, the figure of the Emperor, whose 
horse is led by a genius bearing a palm, appears in 
front of the centre of the portico, which it rather 
dwarfs, and whose other chief figures represent War 
and Peace ; four lions couchant are placed diagon- 
ally to the granite block. There are further alle- 
gorical groups representing the German States and 
Art, Industry, &c. The design of the statue is by 
Begas and Halmhuber, of the portico by Ihne. 

Returning to our summary, we come to the 
bridges, which in the first edition of the work 
were characterised simply as means for crossing 
the river and canals, Since 1876, when the bridges, 
like the streets, passed under municipal control (in 
1882 the fiscus re-acquired some of his rights), most 
of the bridges have been entirely rebuilt, and others 
added. Though none of them are very long, the 
maximum width of the river amounting to 460 ft., 
the 72, or, reckoning the decidedly minor construc- 
tions, 90 bridges, to which 70 pages are devoted, 
make an impressive show in the book. The Ober- 
baum Bridge, the furthest up the river, which con- 
siderably narrows within the town, is quite a mas- 
sive structure, with towers, turrets, and battle- 
ments ; the elevated electric railway of Siemens and 
Halske runs along this bridge. For some time iron 
structures were preferred, but since the regularisa- 
tion of the Spree, which has lowered the water level 
by 5 ft. and less, stone structures have again pre- 
vailed. The width of some of them is remarkable: 
the Belle Alliance Bridge, one ‘‘ basket” arch, has 
a width of 110 ft. The central part of the Urban 
Bridge can be raised by C. Hoppe’s hydraulic ma- 
chinery. All the bridges are contract work. 

We pass over the horse trams, the steam trams to 
Wilmersdorf and Steglitz (Rowan’s locomotives), 
the electric trams (some described by their builders), 
as yet mostly confined to the suburbs, with the ex- 
ception of the elevated railway mentioned and some 
lines being built by the Berlin Horse Tram Com- 
pany, in conjunction with the Union Electric Com- 
pany (Thomson-Houston)—the conduit, we may add, 
has not given satisfaction this winter—and also over 
the Berlin Railways, which fill a hundred pages, as 
the latter have recently been reviewed in our 
columns. 

Up till 1852, the fairly good well water had to 
suffice for the Berlin water supply. The Govern- 
ment then granted to an English company a mono- 
poly for 25 years, which, for the first eight years, 
proved a loss. When, afterwards, fine dividends 
were paid, there was little inclination to indulge in 
costly extensions, so that the town bought the 
company out in 1873, retaining the services of their 
old director Gill. Deep wells were sunk near 
Lake Tegel on the Havel ; but the supply water 
became turbid with protoxide of iron, slowly oxi- 
dised, and with an alga, crenothryx polyspora. It 
took seven years before the authorities became 
finally convinced that the deep-well water from 
the slightly ferruginous sands was not fit for their 
house supply, and many experiments became neces- 
sary on small and large scales. In 1888, then, the 
Tegel filter beds were started. There are, further, 
the Charlottenburg, Lichtenberg, and Miiggel Lake 
works. This latter lake, 3.4 square miles in area, 
lies, like the Tegel Lake, within Government 
forests, and will give 2 cubic metres of water per 
second ; at Lichtenberg the filter beds are vaulted 
over to prevent their freezing in winter. The 
supply is, if we are not mistaken, by meter, and 
in 1894 the average daily consumption of water 
was 15 gallons per head. It is noteworthy that 
the smaller plants of the suburbs have quite mas- 
tered the iron trouble of well water. At Char- 
lottenburg the water was sprayed over a layer of 
coke 10 ft. thick ; in 1894 the coke was replaced 
by stones with excellent results ; the iron oxide is 
afterwards removed by filtering through coarse 
sand. The same system of Oesten and Piefke 
gives complete satisfaction in other plants at Fried- 
richsfelde, Pankow, &c. 

Gas-lighting commenced for Berlin in 1826 by a 
Government agreement with the Imperial Conti- 





nental Gas Association, which charged 10s. for 
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1000 cubic feet in 1836. As a consequence of the 
high prices, the agreement was not renewed in 
1846 ; gas is now 5s. per thousand cubic feet. But 
the association flourishes still, together with the 
municipal gas works, which up to 1861 used ex- 
clusively English coal. In 1895 the town supplied 
107,602,000 cubic metres, the association 42,199,400, 
which makes an annual consumption of 89.3 cubic 
metres (3154 cubic feet) per head. 

We pass to engineering features of the postal 
and telegraph departments, a short section on 
building materials, and to buildings, prefaced, 
as usual, by an excellent introduction. The 
regulations now in force limit the height of street 
houses to 22 metres (72 ft.), and exact a distance 
of 6 metres (20 ft.) between detached buildings ; 
there must not be more than five storeys in dwell- 
ing-houses. Shop windows are made up to 15 ft. 
in width, the maximum for one glass pane, and the 
smaller windows of the upper storeys are often 
framed in wrought iron. The mansarde roof proper 
has not ruled long, since only one row of garrets is 
tolerated. Turrets of all kinds are greatly in 
favour, and not infrequently, we think, no more 
ornamental than they are useful. The old-fashioned 
tiled stove is making room for.the iron stove for 
coal (not lignite or peat), more or less of American 
pattern; the heating of whole houses, most of 
which, of course, are flats, is already popular, but it 
is generally warm water and not steam or hot air, or 
if steam, not under high pressure. It is well known 
that great attention is now being paid to heating 
and ventilating in Germany, problems which for a 
long time certainly did not receive sufficient care. 
Electric lamps amount to about a fifth of the number 
of gas lamps. Gas explosions are rare, because the 
gas companies do not supply gas unless the gas- 
meter test proves that there is no escape in the fit- 
tings, about which the companies here do not concern 
themselves. Lifts are not much needed, except in 
hotels and large shops. There is hardly enough 
said about the fire brigade to please the Berlin man, 
who is very proud of his ‘‘Feuerwehr.” The 
number of fires is increasing, but they rarely 
assume large dimensions now, and the maintenance 
of the brigade, amounting now to 9.7d. per head of 
population, has decreased. 

The descriptions of buildings begin with indus- 
trial plants, elevators, store - houses, deal fully 
with the Berlin Municipal Electricity Works, 
established 1886, which, at the end of 18965, 
had installed 928 electric motors for various pur- 
poses, aggregating 3354 horse-power, and then 
review the chief and, indeed, very important fac- 
tories and works. The artistic porcelain industry 
has, owing to the rivalry of Bohemia and of other 
countries, and the popularity of cheap articles, not 
justified the hopes entertained 20 years ago. 
Chemistry, physics, and especially electricity have, 
however, made demands which in some cases only 
the royal manufactory—there are two other works 

could satisfy. Although almost 200 pages are 
devoted to this section, the information cannot be 
but scanty, considering the great number of eminent 
firms which had to be noticed. 

With the reminder of this interesting work we 
shall deal in a second notice. 


BOOKS RECEIVED. 

Supplement to “Small Yachts.” Containing Examples of 
Yachts and Small Craft Built in America and England 
between 1890 and 1896. By W. P. StepHens. London: 
Sampson Low, Marston, and Co., Limited. 

Die Patentrechtliche Licenz. Eine Studie. Von Dr. Lro 
Munk. Berlin: Carl Heymann. 

Some Unrecognised Laws of Nature, An Inquiry into the 
Yauses of Physical Phenomena, with special reference 
to Gravitation. By Ignatius Sincrer and Lewis H. 
BeuwrENS. With Illustrations. London: John Murray. 
[Price 18s. ] 

Minutes of Proceedings of the Engineering Association 
of New South Wales, Edited by Henry V. AHRBECKER, 
M.I. Mech. E. Sydney: Published by the Associa- 
tion. 

The Story of the Mine, as Iliustrated by the Great Com- 
stock Lode of Nevada. By CHARLES Howarp SHINN. 
Illustrated. London: Gay and Bird. [Price 6s.] 

Proceedings of the South Staffordshire Institute of Iron and 
Steel Works’ Managers. Session 1895-6. Brierley Hill: 
Ford and Addison. 

A Chronology of Inland Navigation in Great Britain. 
Compiled from various sources by Henry RODOLPH DE 
Sais, Assoc. Mem. Inst. C.E. ne E..and F. N 
Spon, Limited ; New York: Spon and Chamberlain. 

115 Experiments on the Carrying Capacity of Large, 
Riveted, Metal Conduits. By CirMENS HERSCHEL. 


New York: John Wiley and Sons; London: Chapman 
and Hall, Limited. 
A Treatise on Practical Plane and Solid Geometry. By 





Tuomas JAY Evans and W. W. F. Putien, Wh. Sc., 
A.M.I.C.E. London: Chapman and Hall, Limited. 
[Price 9s.] 

The Materials of Construction. A Treatise for Engincers 
on the Strength of Engineering Materials. _ ae B. 
Jounson. New York: John Wiley and Sons; London: 
Chapman and Hall, Limited. 

Lean’s Royal Navy List, April, 1897. By Lieut.-Colonel 
Francis LEAN. London: Witherby and Co. [Price 


7s. 6d. 

Tea. rt Text-Book of Tea Planting and Manufacture. 
By Davip Crote. Illustrated. London: Crosby Lock- 
wood and Son. 

The Municipal Year-Book for 1897. London: Offices of 
“‘London.” [Price 2s. ] 

Metrical Tables for Engineers, Surveyors, Chemists, Mer- 
chants, &c. By Freprertc Exvre Gay. London : The 
St. Bride’s Press, Limited. [Price 2s. net. ] 

An Elementary Treatise on Heat and Heat Engines. By 
W. C. PoppLeEwE Lt, M. Sc., Assoc. M. Inst. C.E. Man- 
chester: The Technical Publishing Company, Limited. 
[Price 6s. net. ] 








SOME OLD TRON CASTINGS. 

ProspaB.y few of those practically interested in 
ironfounding are aware of the fine collection of early 
examples of the ironfounder’s art, at Lewes Castle, 
belonging to the Sussex Archeological Society. It 
is, without doubt, unequalled in this country, and 
perhaps in the world, and comprises examples of 
the productions of the Sussex furnaces of dates 
ranging from the early part of the sixteenth down 
to the beginning of the present century, when the 
Sussex iron trade became extinct. The collection 
consists mainly of andirons or brand-dogs and 
chimney backs, some of which are highly orna- 
mented ; one of the backs has a salamander design 
and bears the date of 1550; another has a figure 
of the founder, in relief, surrounded by his tools 
and appliances. Some of the backs are open-sand 
castings, others would appear to have been covered, 
and although they are in some cases rough, upon a 
review of the whole collection, one cannot help 
thinking that the old Sussex ironfounders must 
have attained to a fair degree of skill in the art. 

Besides the collection at Lewes, there are 
examples of Sussex castings at the museums of 
Brighton and Hastings. A chimney back at the 
Hastings museum is said to have been one of the 
last productions of the Ashburnham furnace, but, 
although highly ornate in character, it is not so 
clean a casting as some of those at Lewes. It is 
interesting to note that one of the chimney-back 
patterns last in use at Ashburnham, is still in the 
possession of the Karl of Ashburnham ; it is made 
of oak. 

Cast-iron grave slabs are to be found in many 
of the churchyards of the county and on the 
borders. At Wadhurst there are said to be as 
many as thirty. At Crowhurst, in Surrey, is aslab 
in memory of Anne Forster, the daughter and 
heiress of the Gaynfords, who died in 1591, of 
which there exist several copies that have been 
used as chimney backs; one of them is in the 
Lewes collection ; it evidently had the inscription 
turned to face the wall, as the action of the fire is 
to be observed upon the back. Another slab exists 
at Wolvesey, near Winchester, to the memory of 
Richarde Graye, of Wytheham, who died in 1582. 
But the most interesting of these grave slabs is one 
to be found at Burwash Church. This is con- 
sidered by antiquarians to be a production of the 
fourteenth century, and to be the oldest existing 
example of Sussex ironwork. It must therefore 
be accorded the distinction of being the oldest iron 
casting in thiscountry. The late Rector of Burwash 
had it taken up from the aisle and fixed against 
one of the walls of the church, but it had already 
undergone such an amount of attrition by human 
feet as to cause the inscription to become almost 
obliterated. As deciphered some forty-eight years 
ago by an eminent Sussex antiquary, the late 
KE. R. Lower, the inscription, which is surmounted 
by a cross, reads : 


Ornate P, ANNEMA JHONE COLINE, 


i.e., Pray for the soul of Joan Collins. He suggests 
that the individual thus commemorated was a 
member of the ancient family of Collins who carried 
on the iron manufacture at Socknersh furnace, 
which is near Burwash. The cross and the in- 
scription are at one end of the slab, and it 


N.| appeared to the present writer, upon inspecting 


it recently, that there may originally have been 

some lettering, perhaps a date, at the other end. 
This casting points to a very early date for the 

introduction of the blast-furnace into this country ; 


for, although a certain amount of fluid metal | 





appears to have resulted in the working of the 
Stiickofen, there is no evidence to show that such 
fluid metal was ever allowed to run into moulds, 
or, indeed, that this type of furnace was ever 
in use in England, where probably there was no 
intermediate step between the bloomery and the 
blast-furnace. The latter originated, perhaps, in 
Belgium at the beginning of the fourteenth cen- 
tury. M. Edouard de Laveleye, in his paper on 
‘‘The History of the Iron and Coal Industries of 
the Liége District,” in the Proceedings of the In- 
stitution of Mechanical Engineers for 1883, states 
that the oldest blast-furnace appears to have been 
constructed near Namur in 1340, and that it is, at 
any rate, certain that before 1400 the furnaces of 
Les Vennes and of Grivegnée, near Liége, were 
well known. 

It must be admitted, however, that there is 
nothing to corroborate this view of the date of the 
introduction of the blast-furnace. The earliest 
documentary evidence is that relating to cast-iron 
ordnance. Holinshed records the fact that the 
first cast-iron cannons made in England were cast 
at Buxted, in Sussex, in 1543, by Ralph Hogge and 
Peter Baude. But it seems that cast iron had been 
used before that date in some of the old built-up 
guns, and the rapidity with which the trade 
spread—as evidenced, for instance, by the warrants 
issued from 1576 onwards, under the Privy Signet, 
permitting the export from this country of cast-iron 
ordnance and other munitions of war to Flanders, 
Germany, Portugal, and Spain—tends to show 
that there must have been a number of furnaces 
at work before 1543. Thirty years after that date 
there were, as appears from an official return, 
about 50 furnaces at work in Sussex and on the 
borders of that county. In 1653 the number of 
furnaces in blast is recorded in another official 
return as 35. The circumstance that in 1595 guns 
weighing as much as 3 tons each are stated to have 
been cast, points to a certain proficiency in 
handling having been attained at that date. 

By the beginning of the seventeenth century cast- 
ings were being produced in other parts of the 
country. About 1620 Dud Dudley was running 
castings of iron smelted with coal. In ‘‘ Metallum 
Martis,” 1665, he says : ‘‘I also made all sorts of 
cast-iron Wares, as Brewing-Cysterns, Pots, Mor- 
ters, and better and cheaper than any yet made in 
these nations with Charcoles.” And in Plot’s 
‘* Natural History of Staffordshire,” 1686, we read, 
‘* for the backs of Chimneys, Garden-rolls, and such 
like, they use asort of cast iron which they take out 
of the Receivers of the Furnaces, as soon as it is 
melted, in great Ladles, and pour it into moulds of 
fine sand in like manner as they cast other softer 
Metalls. Thus the ingenious Will. Chetwynd of 
Rugely, Esq., at Madely furnace cast Iron Rolls for 
gardens, hollow like the mills for Sugar Canes, of 
5, 6, 7, or 800 weight a piece : the hollows whereof 
being filled with timber and wedg’d up close, the 
other Iron-work of the Roll is fastned to the wood 
in the same place as in other rolls, which are 
weightyer and more substantial than any other 
rolls I have elsewhere seen.” 

In the Forest of Dean they were likewise produc- 
ing castings at the furnace, as may be seen from 
a paper in the ‘‘ Philosophical Transactions ” for 
1678. Mr. Mushet, in his papers on ‘‘Iron and 
Steel,” discussed the history of the blast-furnace in 
that locality, but failed to fix any date for its in- 
troduction. He also describes a chimney back 
bearing the date 1555, of which he says there is no 
clue to its history, but suggests that it was cast in 
the Taff Valley below Merthyr Tydvil. Consider- 
ing that some of the early Welsh ironmasters came 
from Sussex, it seems not unlikely that this casting 
may have originated in that county. 

The Coalbrookdale Works were begun in 1709. 
Smiles relates the early attempts of Abraham 
Darby at pot-making in Bristol, his failures, and 
the introduction of Dutch workmen, and his re- 
moval to Coalbrookdale. He tells us: ‘‘ It appears 
from the ‘ Blast-Furnace Memorandum Book’ of 
Abraham Darby, which we have examined, that the 
make of iron at the Coalbrookdale foundry in 1713 
varied from 5 to 10 tonsa week. The principal 
articles cast were pots, kettles, and other hollow 
ware direct from the smelting furnace ; the rest of 
the metal was run into pigs. In course of time we 
find that other castings were turned out—a few 
grates, smoothingirons, doorframes, weights, baking- 
plates, cart bushes, iron pestles and mortars, and 
occasionally a tailor’s goose. The trade gradually 
increased until we find as many as 150 pots and 
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kettles cast ina week. The fuel used in the fur- 
naces appears from the Darby ‘Memorandum 
Book’ to have been at first entirely charcoal.” 
It was at Coalbrookdale, in 1779, that the first 
iron bridge was constructed ; the first iron tram- 
plates are also said to have been cast there. 

The Carron Works were established in 1760 ; but 
nearly a hundred years before that, an Act of the 
Scottish Parliament had conferred patent rights for 
casting ‘‘ balls, cannons, and other such useful 
instruments”? upon John Meikle, who had lately 
brought into that country the trade of founding. 

The old Sussex castings were, of course, cast 
direct from the blast-furnaces, in which charcoal was 
the fuel employed. When remelting came is not 
at all clear, but in a letter dated 1766, quoted by 
Smiles, Mr. Reynolds, of Coalbrookdale, speaks of 
“Thos. Tilley’s air-furnace,” which there can be 
no doubt was used for that purpose. It was in this 
furnace that the first puddling experiments of the 
Craneges were conducted. At about the same date 
M. Jars (‘‘ Voyages Métallurgiques,” 1774) saw 
reverberatory furnaces for remelting pig iron em- 
ployed at Newcastle and at Carron. He describes 
and illustrates the ‘furnaces used in the Newcastle 
district, and states that the pig was obtained from 
Scotland and from America; the work produced 
was pots, pump bodies, cylinders, wheels for 
wagons, &. 

Cupolas appear to have come into use at about 
the end of the last century, although Reaumur as 
far back as 1722 had pointed out that small blast- 
furnaces would be very suitable for remelting pig 
iron, and, in fact, had illustrated in his ‘‘ L’Art 
d’Adoucir le Fer Fondu ” small portable furnaces 
of the cupola type as actually in use. The earliest 
sketch of an English cupola is to be found in Pyne’s 
“Microcosm,” 1803-1806, in which, over the in- 
scription ‘‘ Casting Cannon Balls,” is a sketch of a 
small cupola blown by a hand bellows. At Carron, 
in 1792, it is stated by Sir J. Sinclair (‘‘ Statistical 
Account”) there were 5 blast-furnaces, 16 air fur- 
naces, and 3 cupola furnaces, and John Farey, Senr., 
in ‘‘ Agriculture and Minerals of Derbyshire,” 1811, 
writes : ‘The small cupolas, or hells, as they are 
called, which are used in the foundries here, were 
introduced about 30 years ago for heating pig iron, 
instead of air or reverberatory furnaces.” 

During the eighteenth century the trade of iron- 
founding developed very considerably, in conse- 
quence of the demand for cast-iron cannon and balls 
to meet the requirements of the wars in which we 
were then engaged. It is estimated that at about 
1795 on the average 26,000 tons of iron were cast 
into war material per annum. But it was with the 
beginning of the present century and the introduc- 
tion of the steam engine that the use of cast iron 
became really extensive, to our present ideas. As 
to the employment of that material in engineering, 
Rennie is credited with having been the first to use 
it for all the parts of the machinery of a mill at 
the Albion Mills, Blackfriars, in 1784-5. Ark- 
wright had used iron bevel wheels and pulleys at 
the cotton mills at Cromford and Belper in 1775, 
and John Murdoch, the father of the celebrated 
William Murdoch, is said to have had a cast-iron 
cogwheel made at Carron in 1760. Smeaton em- 
ployed cast iron for the shaft of a windmill in 1754, 
and in 1769 for spurwheels. But perhaps the 
earliest instance of the employment of cast iron in 
machinery is to be met with in Sorocold’s recon- 
struction of the old London Bridge Water Works 
in the early part of the eighteenth century. As 
described by Beighton (‘‘ Philosophical Transac- 
tions, 1731”), the pumping machinery comprised 
spindles, four-throw crankshafts, pump barrels, and 
pipes of cast-iron. There is no indication as to 
where they were produced. 

The use of malleable cast iron in this country 
dates from 1804, when a patent was obtained and 
the manufacture commenced by Lucas, of Dron- 
field, near Sheffield. The manufacture was taken 
up in Birmingham about 1811. 








THE DARJEELING HIMALAYAN 
: RAILWAY. 

WE illustrate on our two-page plate this week 
certain views of the Darjeeling Railway, which now 
renders an important sanitorium accessible to 
Indian workers of moderate means. Certain superior 
people always inveigh against the entrance of a 
railway intoa mountain district. The line itself is 
not, of course, the real object of their complaints, 
as the well-kept stations, neatly trimmed banks and 








cuttings often actually add to the attractions of the 
landscape ; butthey resent most feelingly the intrusion 
of numbers of less wealthy, and too often uproarious, 
tourists into what they are pleased to consider their 
own private preserves. These favourites of fortuneare 
probably far from pleased with the engineers who 
have succeeded in constructing a practicable line 
between Siliguri and the hill station of Darjeeling, 
with its magnificent panorama of eternal snows. 
In a distance of 51 miles the line climbs from a 
level of 398 ft. to one of 6812 ft. above sea level, 
passing on its way a summit of 7407 ft., which 
occurs at the 47th mile. Even had it been possible 
to adopt a uniform grade, this would have had to be as 
much as 1 in 42, but actually there are nearly four 
miles of 1 in 28.70, which is preceded by about 
74 of 1 in 28.77. The steepest gradient at any 
part of the line is 1 in 23 for a short distance, which, 
it should be added, is worked entirely by adhesion. 
The locomotives now used, weighing 14 tons each, 
are capable of taking up trains weighing about 36 
tons more. The general type of these engines is 
well shown in Fig. 3. They were built by Messrs. 
Sharp, Stewart, and Co., and are fitted with very 
powerful brakes. The gauge is 2 ft., the adoption 
of which has rendered it possible to use curves 
much sharper than would advisable or even 
possible with a standard-gaugeline. On the latter 
it is indeed possible to work over curves of 80 ft. 
radius at a slow speed without derailment, but 
even this limit is passed on the Darjeeling line, 
where there are several examples of curves of as 
little as 70 ft. radius and less. To a very large 
extent the line follows the old cart-road, along 
which, at a not very distant date, even invalids and 
children were transported painfully in bullock-carts 
or gharries. In other places the necessity of 
securing a comparatively moderate grade has led to 
deviations from this highway, and to the adoption 
of most of the devices usual on mountain lines for 
keeping down the grade per mile. Thus the first 
engraving on our two-page plate shows the zigzag or 
switchback, to use an American term, at Gyabari. 
There are four of these zigzags in all. It will be 
seen that the train climbing up alongside the high- 
road, but at a lewer level, runs into a terminal, 
then backing out crosses the cart-road and enters 
a second terminal, from which it continues its 
journey in the ordinary way on to the next zigzag 
a mile further on. In the engraving the Gyabari 
station buildings can be seen in the distance. 

There are several complete loops on the line, two 
of which are included in our illustrations. Loop 
No. 3 is particularly interesting, since, as will be 
seen from the view shown, the line all but makes 
two complete turns, corkscrewing up round a small 
spur ina very remarkable manner. Loop No. 4 also 
deserves attention, as the curve adopted has a radius 
of only 60 ft. This is the last of the loops on the 
line, but severely as they may try the capabilities of 
the engines used, it may be doubted whether some 
of the succeeding portions of the line are not still 
more difficult Thus, at the fortieth mile, in a 
distance of 1400 ft., there is an alternation of curves 
and reverse curves to the number of eight. The 
radius in four cases is as little as 70 ft., whilst the 
easiest on the whole length in question is of no 
more than 150 ft. radius. 

The rolling stock, it will be seen from the last of 
our engravings, is not fitted with bogie trucks, but 
is nevertheless stated to give perfect satisfaction in 
use, in spite of the very difficult character of the 
line traversed. The passenger carriages used are 
13 ft. long by 6 ft. wide and 74 ft. high above the 
rails. They have wheels 19} in. in diameter, and 
the floors are set very low. Financially the line 
has been most successful, paying the shareholders 
a dividend of 10 per cent. The original estimated 
capital was 14 lakhs of rupees only, but after its 
opening heavy additional works were undertaken 
with a view to lessening the liability to washouts, 
but, including this, the total expenditure has only 
amounted to about 35001. per mile. The need of 
providing against the contingencies above men- 
tioned will be readily realised when it is stated that 
in parts of the district traversed 14 in. of rain have 
been known to fall in six hours, washing away 
some 1300 ft. of the line. In the mountain dis- 
trict the bridge work is not very heavy, but near 
the junction with the main line at Siliguri is a 
bridge of seven spans, each 100 ft. long, over 
the Mahanuddy River. In addition to the pas- 
senger traffic, the line conveys a large quantity of 
freight, there being many tea gardens in the dis- 
trict served, 


THE CHICAGO DRAINAGE CANAL. 
(Continued from page 504.) 

WE have already referred to a system of pneu- 
matic hoist (see page 366 ante) that was very 
successfully employed on Section 1, carried out by 
Messrs. Griffiths and MacDermott, of Chicago ; Fig. 
130, on page 570, is an illustration of this device. 
It consisted of a vertical staging that could be 
easily shifted as the work advanced, and to which 
was attached at the rear a platform carrying a 
boiler and air compressor, while in front projected 
two long horizontal booms, upon which a small 
trolley was arranged to run in and out. The plat- 
form and booms were stayed to the vertical frame 
by steel ropes, and the booms, which projected 
over the cutting, were free to swing round their 
points of attachment. Suspended to the trolley 
was a vertical cylinder, seen in the illustration, 
12 in. in diameter and 8 ft. stroke. These cylinders 
were furnished with compressed air from the com- 
pressor on the platform, and to the bottom of the 
cylinder ram was attached a grab for handling the 
larger pieces of rock. Lines of rail ran along the 
bottom of the cutting, acrossthe bed of thecanal; there 
were eight of these tracks in all, extending from the 
side, nearly to the centre line of the canal, where 
they were joined by turntables to a longitudinal 
track running to the hoist on the spoil er One 
pneumatic hoist with two booms served the eight 
tracks, and there were four of these appliances 
installed on the section. The pneumatic hoists 
were only used to load the larger masses of rock 
into the spoil wagons, small pieces being handled by 
the gang of workmen. Mr. 8. C. Hill thus describes 
the method of operating these hoists: ‘‘ A series of 
holes was drilled parallel to the face, and trans- 
versely across the channel, and the rock blasted out. 
A force of between 30 and 35 men was then dis- 
tributed along the face, and the cars loaded by hand 
and by the air hoists. Six men were used to operate 
the hoists on each face, this force changing from one 
air hoist to the other. The right-hand hoist would 
be worked until all the large stones convenient to 
access were taken out, when the hand labourers 
would be set at work clearing away the chips 
and small stones, until more of the large stones 
were laid bare. Meanwhile the operator would 
go to the left-hand hoist and clear out the large 
rocks there. By this means the labourers were kept 
busy on small stones without delays to move the | 
heavy rocks. Two sets of chains and grab-hooks 
were used with each hoist, two men taking care of 
each set. This allowed the hoist to travel from 
the face to the car with the minimum delay for 
fastening and unfastening the chains. While the 
hoist was travelling to the car one pair of chainmen 
was making fast to a rock on the face, and while 
the hoist, having deposited its load in the car, was 
returning to the face, the second pair of chainmen 
was unfastening the chain from the deposited load 
and getting it back to the face to attach another 
stone. One man operated the hoist and one man 
took care of the rope by which the boom was 
swung and the pba moved along the boom. 
Generally one or two men remained on the face to 
loosen the stones and assist in fastening the chains 
when needed.” This auxiliary appliance to the 
conveyors appears to have given excellent and 
economical results. 

Figs. 131 to 140, pages 570 and 571, illustrate a 
type of conveyor employed on Section 7, completed 
by Messrs. Mason, Hoge, and Co., of Romeoville, 
Illinois. This was an important section as regards 
the amount of work to be executed, there having 
been nearly 200,000 cubic yards of glacial drift in 
the canal, and about 100,000 in the river diver- 
sion; this was taken at 26 centsa yard. Of rock 
there were 930,000 cubic yards, taken at 744 cents, 
and the total amount of the contract was about 
165,0001. On this section almost all the different 
varieties of work were included : dredging, earth, 
glacial drift, rock, and retaining wall. For remov- 
ing the rock, several systems of conveyors were 
employed, the Lidgerwood cableways and revoly- 
ing derricks, already described, and the conveyor 
now illustrated and known as the Hulett-McMyler, 
besides a travelling derrick by the same makers 
which is also illustrated. Fig. 133 isa side view 
of the conveyer ; it was a trussed structure more 
than 250 ft. in length, carried by a tower 50 ft. in 
width. This tower was mounted on eight pairs of 
wheels running on standard gauge tracks, and on the 





ge ere was placed the power-house. The maximum 
eight of thetower was about 100 ft. Like the Browne 
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conveyor, the trusses were inclined as shown, in 
such a way that over the spoil bank the clear height 
above the ground was more than 60 ft., and over 
the centre of the canal, to which the inner arm of 
the cantilever extended, the height was 16 ft. above 
the surface. In the centre the depth of the truss 
was nearly 40 ft., tapering to the end. The 
method of bracing trusses and tower is clearly 
shown in the illustration. On the inclined path- 
way afforded by the lower members of the canti- 
lever trusses, rails were laid for the travel of a 
trolley, from which falls and tackle were suspended 
for the manipulation of the skip. When loaded 
this skip was hauled up to the carriage, and automa- 
tically attached to it ; as soon as this was done the 
varriage was hauled up the inclined track, to any 
desired point, and the contents of the skip were 
dumped automatically. The power was furnished 
by a hoisting engine with a cylinder 9 in, in 
diameter by 12 in. stroke. Figs. 134 to 140 are 
details of the carriage, and indicate the automatic 
locking arrangement. It will be noticed in Fig. 136 
that on a pin attached to the side of the carriage is 
a latch with an inclined lower face, and a projecting 
ledge. As the pin of the fall-block is hoisted, it 
presses back the latch, which falls forward as soon | 
as the pin has cleared it ; the fall is then lowered 
until the pin rests on the projection as shown by 
the dotted lines in Fig. 138. At the dumping end 
the skip is released by striking against a fixed stop, 
and the contents are discharged. As this conveyor 
extended to the centre of the canal, another on the 
opposite bank was necessary to carry on the work. 
The force of men required for each conveyor was 
25 or 30, besides an engineer and foreman at the 
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power station. The average amount of work handled 
per 10 hours’ shift appears to have varied from 200 
to 300 cubic yards, although a maximum of 367 
yards was reached on one occasion. 
boom derrick used by the same contractors is 
shown in Figs. 131 and 132. It was of very large 
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dimensions, the radius of swing being 97 ft., and 
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INGLIS’S TRIPLE-EXPANSION PADDLE- 
WHEEL ENGINES. 

WE illustrate on pages 566 and 567 a type of triple- 
expansion engines which Messrs. A. and J. Inglis, of 
Glasgow, have fitted to several paddle-wheel steamers 
during the past ten years, attaining, with each, a full 
measure of success consistent with the long record of 
the firm. The first steamer fitted was the Ramapoora, 
completed in 1887 for service in Indian waters. Since 
then four other large vessels have been fitted with 
similar engines, and the firm have just completed 
engines of 600 indicated horse-power for two steamers 
for the River Steam Navigation Company of Calcutta, 
and three others for small vessels ab are in hand. 
As an indication of the relative space occupied it 
may be said that these latter new engines will actu- 
ally occupy less width athwartship than the old com- 
pound engines originally in the vessels. 

The engines illustrated are typical; since the first 
set was designed, only very slight alterations have 
been made. In the set placed in the Ramapoora the 
high-pressure engine crank led, with the intermediate 
next, and the low-pressure last ; in subsequent cases 
the low-pressure leads, followed by the intermediate 
and the high-pressure. The practical results, either 
in respect of economy or efficiency, were not, however, 
affected by the change. In other respects the engines 
areidentical. A noticeable point is that Messrs. Inglis 
have maintained their preference for the ordinary 
double eccentric motion, with Gooch’s arrangement 
of stationary link, which has been so largely used in 
locomotive practice. The details are shown on the 
drawings reproduced on page 567. To reverse the en- 
gine the intermediate radius-rod or link is shifted by 
means of the usual reversing shaft actuated by 
Brown’s engine, so as to bring the quadrant-block in 
line with the astern-going eccentric-rod. It will be 
noticed that the suspension links oscillate on the re- 
versing shaft as a centre, and are coupled to the re- 
versing quadrant at a point coincident with the attach- 
ment of the ahead-going eccentric-rod. For an engine 
working generally in full gear ahead, this gives a 
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smooth running gear with little motion of the block 
in the quadrant. Messrs. Inglis have adopted the 
Gooch stationary link gear for thirty years in paddle 
engines. It is interesting to note, in connection with 
the engines illustrated, that the firm have been able to 
get their triple engines into the steamer without a 
to the space occupied by the compound engine, an 

that, too, without resorting to any but well-tried gear. 

The engines of the paddle steamer Paris, built for 
the Messageries Fluviales del Plata, and illustrated by 
us, occupied a width over the casing of 20 ft. ; they 
were designed to develop 2500 indicated horse-power 
while running at about 32 revolutions. We give in a 
Table the leading dimensions of typical sets of engines, 
along with the dimensions of the ships, and before 
indicating the general features of design it may be 
remarked that the Rasmara was a repeat order of the 
Ramapoora, the second ship being completed in March 
of 1890. The Paris was the third ——- steamer 
fitted by Messrs. Inglis for the River Plate Company, 
the first two, the Helios and Triton, being built by the 
Scotswood Shipbuilding Company, Newcastle, in 1892 
and 1894 respectively. The other vessels were con- 
structed at the Pointhouse yard of Messrs. Inglis. 

The cylinders are steam-jacketed, and the high- 
pressure is fitted with a piston valve receiving steam 
in the inside, while the intermediate and low-pres- 
sure cylinders have double - ported slide valves 
arranged, as shown, on the outside, so that they 
can be easily overhauled. Thé pistons are of stcel, 
with a special packing sheeted by the firm and 
arranged to give the least possible friction. The 
piston-rods and valve spindles are fitted with 
metallic packing. The piston-rods are made from 
Siemens-Martin steel ingots, but the connecting-rods 
are of malleable iron. The main columns are of 

Inglis’s Triple-Expansion Paddle Steamers. 
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“Ramapoora,”| 





Name of Ship “ Rasmara.” | ‘** Paris.” | ‘Iverna.” 
Length 256.3 ft. | 292 ft, 255 ft. 
Beam ; os re 31 ft. 36 ,, 30 ,, 
Beam over paddle-box ..| 60 ft. 4 in. 65 ,, 56 ft. 4 in. 
Depth Bs P ..| 13 ft. 7$ft. | 13 ,, es Fa 

. H.-P. cylinder . 29 in. 30 in 28 in. 

Dia- / > 7 47 49 47 

ster 2°: ” . ‘oo 7 90 fy 
meter |p p, 5, 70 ;, 76. 72... 
Stroke sh 6 ft. 6 in. 7 ft. 6 ft. 6 in. 
Boilers, number . . 2 | 4 2 
Heating surface .. 4620 sq. ft. | 5150 sq. ft. | 4630 sq. ft. 
Grate area.. * 180 —,, | 140 ,, 180 _,, 
Indicated ener in | 

full-power tria . 2300 2200 2200 
Mean speed on measured 

mile mt on és 16.3 16 14.4 





Engines similar to those of the Paris were fitted to the Helios 
and Triton for the same company. 





forged steel, and are made so as to form the guides 
for the piston-rods. The entablature is of steel, and 
the construction can be seen by reference to the illus- 
trations. These points, it may be said, indicate the 
usual practice at the Whitehall Foundry of Messrs. 
Inglis. The crankshaft is in one piece, and 16} in. in 
diameter. It has long bearings of hard gun-metal. 
The wheel—arms and floats——is constructed of Siemens- 
Martin steel. The diameter is 21 ft. over the floats, of 
which there are eight of 11 ft. 6 in. width by 4 ft. 
Of course they are of the feathering type, and as is 
sometimes, although not invariably, the case with 
Messrs. Inglis’s engines, there is no outer ring. This 
gives convenience in overhauling, if it does not also 
minimise the repairs necessary after the wheel has 
collided with obstructions, when a ring is likely to get 
badly damaged. 

The condenser is of cast iron, and forms a support 
for the pumps and valve motion as shown. The tubes, 
} in. in diameter, are of brass, and the tubeplate, 14 in. 
thick, is of Muntz meta'. The air pumps are brass, 
and are worked from the high-pressure crosshead. 
The circulating —— are of the centrifugal type, 
by Gwynne, and are driven by a separate engine. 

In connection with the Paris it is interesting to 
state, although it is not shown on the drawings, that 
the cylinders are fitted with a special cut-off gear, so 
that the cut-off may be as early as 10 in, to 12 in. of 
the stroke in the high-pressure cylinder. This is 
arranged by a drop double-beat valve, actuated by an 
eccentric and slip catches driven from the main shaft. 
It may be brought into use at any time, almost in- 
stantly, whenever it is desired to have an early cut-off. 

We have given in the Table the grate area and 
heating surface of the boilers, but as it is the Paris 
which is illustrated, it may be said that the four boilers 
titted are single-ended, the diameter being 11 ft. and 
the length 11 ft. 3 in. There are eight furnaces, 
3 ft. 6 in. in diameter inside measurement, and the 
tubes are 24 in. in diameter, the ratio of stay to fire 
tubes being 1 to 5. The grate area is 140 square feet, 
and the heating surface 5150 square feet. Howden’s 
system of forced draught is fitted, and the boilers are 
arranged so that any two may be used independently 
of the others. 

The trials of the Paris were conducted 


in mid- 


winter in squally weather, with the ship fully loaded. 


The results given are the mean of four runs on the 
measured mile: Indicated horse-power, 2200; revolu- 
tions, 32 per minute; speed, 16 knots. On a full- 
power run 2500 indicated horse-power was exceeded. 
To judge from the splendid finish of the saloons of 
the Paris, it is pretty evident that even in the un- 
settled regions which Europeans lump as South 
America the trend is towards more luxurious sur- 
roundings afloat, and it is safe to assume that nothing 
like the Paris has as yet been seen on the Plate. 
Accommodation is provided chiefly for first-class pas- 
sengers and for a few second-class. There are four 
decks—promenade, saloon, main, and lower—and on 
the saloon and main decks one can accurately measure 
the advance on her predecessors which the new boat 
represents. The saloon deck shows the first-class 
Clyde shipbuilder at his best. The dining saloon and 
a large number of the state-rooms are on this level, 
and, speaking broadly, the apartment from which 
access is obtained to them is the length and breadth 
of the ship. Amidships the engine space breaks the 
continuity, but forward of the obstruction there is a 
commodious and handsomely - fitted dining saloon, 
and aft there is an apartment of almost similar size— 
shown by our illustration on page 574—which may 
be used as an auxiliary dining-room, but will pro- 
bably be utilised as what is termed on liners a ‘‘ social 
hall.” Wide corridors, in which are sofas and chairs, 
connect the two. The fittings throughout the ship are 
of the latest and most complete description, but on the 
saloon deck decorative art, as it is known in shipbuild- 
ing, is carried to very nearly perfection. The panel- 
ling is all in light wood, with hand-painted panels and 
a finely carved gilt cornice. The fanlights are also 
hand-painted, and the glass panels of the state-room 


upholstered in Utrecht velvet. There is a complete 








installation of electric light—so complete, indeed, that 
it cr a even the candles on the piano in the for- 
ward saloon, and in the organ in the after. 

Among the novelties on board is a set of aluminium 
boats. The tackle blocks for lowering these are of the 
same metal, which is also largely used in some of the 
minor fittings 7 jam as ‘‘ironmongery.” 
Lightness and strength combined have been studied 
with unusual care, and to insure these qualities a 
large number of special sections of rolled steel have 
been employed in the construction. 


BOILER EXPLOSION AT DRIFFIELD. 
A FORMAL investigation has been conducted by the 
rd of Trade with regard to a boiler explosion which 
occurred on February 8 at the Wold House Farm, Great 
Driffield. By the explosion five men were injured, two 
of them seriously. e Commissioners were Mr. Howard 
Smith, barrister-at-law, and Mr. J. Fullerton Bell, con- 
sulting engineer. Mr. Gough conducted the investiga- 
tion on behalf of the Board of Trade; Mr. Holtby ap- 
peared for Mr. Thomas Robson, the owner of the boiler ; 
and Mr. Lambert represented the firm of Messrs. Taylor 
and Son, who had carried out some repairs to the boiler, 
and also George Teal, a smith in their employ. 

Mr. Gough, in opening the proceedings, said the boiler, 
which was used in connection with a traction engine, was 
made by Messrs. Hornsby and Son, of Grantham, in the 
year 1869, and wassold to Mr. Foley, of Driffield. In the 
same year it was purchased by Mr. a from Mr. 
Foley, and in April, 1894, it was bought by Rr. Robson 
at a sale for 70/. The boiler was of the portable locomo- 
tive type, measuring about 8 ft. 6 in. in length over all, 
the barrel being about 6 ft. long by 2 ft. 6 in. in diameter. 
The firebox, which was made up of four plates, was 3 in. 
thick and the tube-plate 3 in., the boiler being fitted with 
34 tubes, 2} in. in diameter. It was made of iron through- 
out and was constructed by the makers for a working 
pressure of 601b. The fittings included a safety valve, 
2} in. in diameter, loaded by a lever and spring balance, 
anda second safety valve 24 in. in diameter, loaded by a 
direct spring. The boiler had been attended by agricul- 
tural labourers when owned by the late Mr. Duggleby, 
and, so far as could be ascertained, from 1889 to 
1894 it had never been examined by a competent 
person. A labourer named Nendick had_ charge 
of it about 1894, and Mr. Robson, when he 
bought the boiler, engaged him to look after it. Mr. 
Robson had had no mechanical training, and when 
Nendick was appointed he was told that if anything 
| went wrong he was to report it at once. No examination 
| of the boiler was made on behalf of Mr. Robson when he 
purchased it, and no instructions were given to Nendick 
as to the pressure at which it was to be worked, though 
he was aware that it had been previously worked at 60 Ib. 
In June, 1896, a man named William Hardisty succeeded 
Nendick, and there was then no lock on the safety valve 








loaded by the direct spring, nor was there any ferrule to 
| prevent the other valve being screwed down. Hardisty 
| would tell the Court that at this time the valve loaded by 
the direct mering. did not blow off until the pressure gauge 
registered about 70 lb. A pressure of 60 lb. was required 
| for threshing, and 45 Ib. for grinding corn, and the boiler 
| appeared to have been used for one or the other of these 
| purposes two or three days a week. In September, 1896, 
| one of the tubes leaked, and the boiler was sent to Messrs. 
Taylor and Sons, engineers, Driffield, with certain in- 
structions. Mr. Robson said that he instructed Mr. W. 
G. Taylor to put the boiler into thorough working order, 
whilst Mr. Taylor would say that he was only instructed 
to repair a few of the tubes. In the course of these re- 





doors are similarly treated. The sofas, chairs, &c., are 1 





pairs other tubes were found to have very much deterio- 
rated, and upon Mr. Taylor's recommendation Mr. 
Robson ordered the whole of the tubes to be renewed. 
This was done, and while the work was in progress a 
smith named Wresdell, without any instructions from 
Mr. Taylor, —— to have thought fit to sound 
the plates of the firebox, and came to the conclusion that 
they were in good condition, and he so informed Teal, 
who had charge of the job. When the new tubes had 
been fitted, steam was got up, and leakage showed itself 
in the firebox in the vicinity of the fusible plug. The 
plate was found to be wasted, and a patch was therefore 
applied, and a fresh hole bored for the plug. Mr. Taylor 
would inform the Court that he had no instructions to 
examine the — and that he did not adjust the safety 
valves. Shortly before February 1 there appeared to 
have been leakage from the firebox, and Teal went to the 
Wold Farm and made certain repairs at the old place. 
Teal’s _— was that the plate at this point was only 
y's in. thick, yet he did not think it dangerous, and did 
not say anything about it to his employers. Mr. Robson 
asked him if the boiler was all right, and he replied that 
“it was tight.” On February 8 the boiler was used for 
threshing, at a pressure of about 60 1b. About 3.30 in 
the afternoon the pressure had gone down to 45 Ib., and 
the engine was stop’ Shortly afterwards Hardisty 
observed that the spring balance safety valve was blowing 
off, and directly afterwards the boiler exploded, five 

rsons being more or less seriously injured. Mr. 

cEwan, engineer-surveyor to the boned of Trade, 
examined the boiler after the explosion, and found that 
the firebox was practically worn out, and quite unfit for 
any useful pressure. The firebox crown was ruptured, 
and forced down against the tubeplate, and the thickness 
of the plate and the firebox crown in the vicinity of the 
— was reduced to about 3; in. The spring balance 
safety valve was broken to a, and the valve with the 
direct spring was loaded to blow off at a pressure of about 
97 lb. The steam gauge was found to be practically use- 


ess. 

Mr. Gough then proceeded to call evidence. 

Mr. Robert Edwards, chief engineer to Messrs. Hornsby 
and Son, said he attributed the explosion to thinning of 
the plates of the firebox by corrosion. He considered the 
collapsible pressure of a 3-in. plate would be 240 Ib. 
Twenty-eight years was a long life for a firebox. 

William Hardisty, driver of the engine at the time of 
the explosion, said that Teal told him that the boiler, 
after the repairs had been effected, would last three years 
longer, and that he could not find any fault with it. 

Mr. W. G. Taylor, of the firm of Taylor and Son, 
agricultural implement repairers, Driffield, said they put 
new tubes in the firebox of this boiler in 1889. In Sep- 
tember of last year Mr. Robson called, and said that one 
of the tubes in the boiler leaked, and that the smokebox 
wanted repairing. The boiler was, therefore, sent to his 
works and put under repair, but he did not make a 
——_ examination of it, because he was not instructed 
to do so. 

Henry Wresdell, a smith in the employ of the last 
witness, said he repaired the boiler, and tested it by 
getting up steam to a pressure of 701lb. He had worked 
an engine at various farms, and if he wanted more steam 
he should ‘‘screw down the safety valve.” He would 
not, however, exceed a pressure of 60 Ib. 

George Teal, boilersmith with Messrs. Taylor and Son, 
said that when he repaired the firebox he found the plate 
wasted to about half its original thickness. He could not 
make any calculation as to the collapsing pressure of a 
firebox. He told Mr. Robson the firebox might last three 
years more after these repairs had been effected. He had 
worked boilers having fireboxes ;3; in. thick, at a pressure 
of 60 lb. (Laughter. 

Mr. Howard Smith: What has become of them? 

Witness: They are going yet. (Laughter.) 

Mr. John McEwan, engineer-surveyor to the Board 
of Trade at Hull, said he had examined the boiler after 
the explosion. He fgund the firebox plates wasted to the 
thickness of 3% in. * He would not have liked to work 
the boiler under any conditions. 

By Mr. Gough: The firebox was worn out, and it had 
probably been in that state for years. 

Mr. Gough then submitted a list of questions on which 
he desired the decision of the Court. 

Mr. W. Bassett Dixon, consulting engineer, gave 
evidence en behalf of Messrs. Taylor and Son, and the 
solicitors for the parties concerned having addressed the 
Court, an adjournment was made, during which the Com- 
missioners paid a visit to the scane of the explosion in 
order to inspect the boiler. 

On the re-assembling of the Court, Mr. Howard Smith 
gave judgment. After reviewing the origin of the trac- 
tion engine and its changes of ownership, he dealt with 
the series of questions submitted by Mr. Gough. The 
Court found that from the time the boiler was supplied to 
the late Mr. Duggleby in 1869 until it was po to Mr. 
Robson in 1894 it was not examined by any competent 

erson except when sent for repairs; that Mr. Robson 

id not cause the boiler to be examined by any competent 
person before he purchased it, nor did he take any mea- 
sures to ascertain the —- at which it could safely be 
worked; and that Mr. Robson employed competent 
persons to work the boiler, especiall ardisty, whom 
the Court thought to be a most intelligent man of his 
class. The explosion was caused by the firebox 
being unable to resist the pressure at which the boiler 
was being worked, or, indeed, any useful pressure, 
being quite worn out and unfit to be worked at all. The 
Court considered that Mr. Robson intended Messrs. 
Taylor and Son to overhaul the boiler in September. 
1896, but did not in point of fact give specific instructions. 
The Court thought that when the boiler was sent back 
Mr. Robson believed it had been put into good working 
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having received no condemnatory report. It was 
— too, that he was told by Teal—and the Court were 
of opinion that he was justified in relying on the state- 
ment—that ‘the boiler was safe for another three years,” 
and although the Court condemned Mr. Robson’s con- 
duct in not havin the boiler examined, he was not to be 
held responsible for the explosion. Mr. Taylor said he 
was not asked to advise as to the condition of the boiler. 
He executed the repairs as requested, and even did a 
little more than he was asked to do. If he had been 
asked to test the boiler Mr. Taylor had told the Court 
that he should have subjected it to double the working 
point by hydraulic pressure. That was not the proper 
test for a second-hand boiler, and might do more harm 
than good, and water pressure alone would not show 
whether such a boiler was safe or not. Mr. Taylor ad- 
mitted that he had had no mechanical experience, and 
the serious question was—and it had caused the Court 
some anxiety—did Mr. Taylor hold himself out as a 
rson capable of examining a boiler? Mr. Robson said 
G had sent the boiler to be ‘‘overhauled,” and Mr. 
Taylor said he received it at his works ‘‘for repairs.” 
The Court had decided to give Mr. Taylor the 
benefit of the doubt, and therefore said he was not 
personally to blame. With regard to Teal, the Court 
were of opinion that he was personally to blame in 
telling Mr. Robson that the boiler would last three 
rears, although he knew, as the result of an examination 
in September, and from his own examination in Feb- 
ruary, that the firebox had seriously deteriorated. It was 
a reckless statement. It had been urged on his behalf 
that it was a casual remark, and would not have been 
made if it had been thought that any serious importance 
would be attached to it. The Court could_not, however, 
take that view, and Teal was to blame. Before making 
such a remark he should have thoroughly examined the 
firebox, and, if he had done so, he would—assuming him 
to be a competent man—have found it quite unfit for any 
pressure. Mr. Robson acted upon his advice, and here 
another question arose—whether the Court were to hold 
Mr. Taylor responsible for the statement made by Teal. 
They were of opinion that Teal was acting within the 
scope of Mr. Taylor’s authority, for he was at the farm 
doing work for his employers, and, therefore, in a legal 
sense they were, prim4 facie, responsible ; but having re- 
gard to the fact that it was a statement recklessly made, 
the Court held that they were justified in saying that 
under the circumstances Messrs. Taylor and Son would 
not be ordered to pay any of the costs of that investiga- 
tion. Teal, however, could not escape from that respon- 
sibility, and if application were made to the Court, he 
would certainly be ordered to pay part of the costs. 

Mr. Gough applied for an order to that effect, where- 
upon Mr. teebas pointed out that Teal was only earn- 
ing 25s. a week, and had a wife and family to support. 

Mr. Howard Smith said an order must be made, and 
Teal would have to pay 5/. towards the costs of the investi- 
gation. No doubt time would be allowed him in which to 
pay the money. The Court also desired to express the 
opinion that though they had technically f: Messrs. 

aylor and Son from blame, yet if they were going to 
carry on this business they should omnga 2 some man who 
understood the management of boilers. This opinion was 
expressed in view of any case of a similar nature arising 
in future. a 

Mr. Lambert, in reply, said that his clients would no 
doubt profit by the intimation which the Court had 

ven. 

The proceedings then terminated. 





WivEeNnHoE.—Messrs. Forrestt and Sons, Limited, of 
Wivenhoe, have despatched four steel portable sectional 
boats to Uganda, and two small steel lighters are almost 
ready for p vere to Lake Nyassa. Another African 
order has been received in the shape of a steel me for 
service at Port Elizabeth. She will be about 55 ft. long, 
and her machinery will be supplied by, Mr-..As-G..-Mum- 
ford, of Colchester. Twelve ts for the British Admi- 
ralty are almost completed, and progress is being made 
with others for the Chilian Government. 





AGRICULTURAL Enoings.—The exports of agricultural 
engines from the United Kingdom have been pretty well 
maintained this year. The value of these exports in 
March was 41,286/., as compared with 38,341/. in March, 
1896, and_37,690/. in March, 1895. The aggregate value 
for the three months ending March 31 this year was 
92,654/7., as compared with 95,940/. in the corresponding 
quarter of 1896, and 79,111/. in the corresponding quarter 
of 1895. The largest exports are made to European 
countries, although a certain amount of business is done 
with South America and British India. 





Sovrnenn.—The Great Eastern continues to make a 
good fight for Southend traffic, but it is clearly over- 
matched by the old route—the London, Tilbury, and 
Southend. "The number of visitors brought to Southend 
during the Easter holidays by the London, Tilbury, and 
Southend was 16,742, as compared with 12,785 in 1896, 
The number carried by the Great Eastern was 10,925, as 
compared with 8429. It will be seen that both routes did 
a larger business this year than during the Easter of 1895, 
but that the progress made by the London, Tilbury, and 
Southend was ter than that achieved by the Great 

tern. The London, Tilbury, and Southend route is 


the shortest and most direct, and it, accordingly, obtains 

the largest slice of traffic; at the same time, the Great 

astern not only secures a pro 

even a growing pro 
Erb g P 


the ility of 
Brighton, — 


rtion of the business, but 
rtion of it. Everything points to 
uthend becoming a kind of Essex 


nature, it is desiral 





THE INSTITUTION OF CIVIL ENGINEERS, 
THE annual /?_or meeting was held on Tuesday, 
April 27, Mr. J. Wolfe Barry, C.B., President, in the 
chair. The report of the Council on the proceedings of 
the Institution during the past year was read by the 
secretary. The most important matter which had 
occupied attention was the alteration of the bye-laws so 
as to supplement the existing regulations by the intro- 
duction of a test, by examination, of the general and 
scientific knowledge of candidates for election into the 
class of associate members. The proposals of the Council 
having been sanctioned by the general meeting held on 
March 30, arrangements for giving effect to the new 
rules were under consideration, and would, it was ex- 
— be settled shortly. Other minor alterations had 
en made, and a copy of the bye-laws thus amended and 
revised would be placed in the hands of all those belong- 
ing to the Institution. 
ith a view to promote the interests of many of the 
country members who were unable to attend the weekly 
meetings, arrangements had been made to hold a general 
conference of the Institution in London on May 25, 26, 
and 27, which it was hoped would satisfy a need that had 
been felt in an increasing degree with the expansion of 
the Institution. 

Since the last annual general meeting, Mr. James 
Forrest had retired from the post of secretary, which he 
had held for 40 years, and had been appointed honorary 
secretary. An appreciation of Mr. Forrest’s services, 
extracted from the President’s inaugural address, was in- 
serted in the report. Mr. Forrest had been succeeded in 
the secretaryship by Dr. J. H. T. Tudsbery, who had for 
several years acted as his principal assistant. 

During the past year, two honorary members, 37 mem- 
bers, 279 associate members, and 14 associates had been 
elected into the Institution, being a total of 332; while by 
death, resignation, and erasure, 158 names had disappeared 
from the register. The roll now numbered 6204, as against 
6030 at the corresponding date last year. There were 
also 886 students attached to the Institution, so that the 
total number borne on the books on March 31, 1897, was 
7090. The income was 22,285/. 8s. 10d., and 15,4177. 16s. 
had been received on capital account to meet the expendi- 
ture onthenew building. The trust funds had realised 466/. 
The expenditure had been 40,394/. 8s. 9d., of which about 
one-half represented the normal expenses of the year, the 

lance being incurred principally in connection with the 
new building, while the expenditure on trust funds 
account had absorbed 4687. 11s. 11d. The liability of the 
Institution to various taxes having been repeatedly ques- 
tioned, the Council had taken legal advice upon the 
matter, and proposed to act thereon. 

The effect of the alteration initiated last year in the 
period of the session had been to make the meetings cover 
exactly six months, from November to April both inclu- 
sive. During the past session 22 ordinary meetings were 
held, at which 15 papers were read and discussed, the 
—— night being, as usual, devoted to the delivery of 
the President’s Address, and to the presentation of the 
medals and premiums. 

The following preliminary report of the Committee 
appointed last year to consider and report upon the defi- 
nition of a standard or standards of thermal efficiency for 
steam engines had been adopted by the Council : 

‘*Your Committee beg leave to report that they have 
now practically come to an agreement on the subject of 
the reference to them, and that the draft report has been 
— It was hoped that this report would have 
been y to submit to you in time for the annual meet- 
ing, but unforeseen delays have occurred. 

“Your Committee, however, wish now to state that the 
gist of the conclusions they have come to isas follows : 

‘1, That the statement of the economy of a steam 
engine in terms of pounds of feed-water per indicated 
horse-power per hour is undesirable. 

‘2. That for all ms egeee except those of a scientific 

u le to state the-economy of.a steam 
engine in terms of the thermal units required per indicated 
horse-power per hour (or per minute),-and that if possible 
the thermal units required per brake horse-power should 
also be given. . : 

‘*3. That for scientific purposes the thermal units that 
would be required by a perfect steam engine workin 
under the same conditions as the actual engine shoul 
also be stated. 

‘‘The proposed method of statement is applicable to 
engines using superheated steam as well as to those using 
satura steam, and the objection to the use of pounds 
of feed water, which contain more or less thermal units 
according to conditions, is obviated, while there is no 
more —— difficulty in obtaining the thermal units 
per indicated horse-power per hour than there is in arriving 
at the pounds of feed water. 

‘*For scientific purposes the difference in the thermal 
units per indicated horse-power required by the perfect 
steam engine and by the actual engine shows the loss due 
to imperfections in the actual engine. 

“A further great advantage of the proposal is that the 
ambiguous term ‘efficiency’ is not required. 

“Your Committee will do themselves the honour of 
submitting their complete report at an early date.” 

The fifth ‘‘James Forrest” lecture was given on 
March 18 by Dr. G. Sims Woodhead, the subject being 
‘* Bacteriology,” and had aroused such interest that it 
was repeated on March 25. Nine supplemental meetings 
for students had been held during the session, and six 
visits to engineering works had n made. The local 
associations of students at Manchester, Glasgow, Bir- 
er Newcastle-on-Tyne, and Leeds, continued to do 
good work. The Engineering Conference, in which the 
students would be permitted to take part, would afford an 
opportunity for members of that class to assemble as usual 
in London inthe month of May. 





The collection of paintings had been a by the 
presentation, by his son, Mr. Henry Vignoles, of a portrait 
of the late Mr. Charles Blacker Vignoles, Past-President. 
Sincé the date of the last report the rooms had been com- 
pleted and decorated, and the final stage of the operations 
contingent upon the rebuilding of the premises would be 
reached during the recess, when the arrangement of the 
large and ever-increasing stock of publications and docu- 
ments would be completed. 

It was announced that the following gentlemen had 
been elected to form the Council for 1897-98: President : 
J. Wolfe Barry, C.E.; vice-presidents, W. H. Preece, 
C.B., Sir sQouglas Fcx, James Mansergh, and Sir William 
Anderson K:.C.B. Other members of Council: Alexander 
R. Binnie, Henry Deane, W. R. Galbraith, George 
Graham, J. C. Hawkshaw, Charles Hawksley, John Hop- 
kinson, Jun., Alexander B. W. Kennedy, John Kennedy, 
Geo Fosbery Lyster, Sir Guilford L. Molesworth, 
K.CLE, Captain Sir Andrew Noble, K.C.B., B. B. 
Stoney, F. W. Webb, Sir William H. White, K.C.B., Sir 
E. Leader Williams, Horace Bell, T. Forster Brown, 
G. H. Hill, J. C. Inglis, and William Matthews. 








Vicroria.—The population of the colony of Victoria, 
Australia, was estimated at the close of 1896 at 
1,174,888. This total exhibits a decrease of 6882 as com- 
pared with the corresponding number of inhabitants at 
the close of 1895. 





Mopern Cycies.—At a meeting of the Institution of 
Junior Engineers, held at the Westminster Palace Hotel 
on Friday, the 2nd inst., Mr. H. Bloomfield Vorley pre- 
siding, a pone on ‘‘Cycle Construction” was read by 
Mr. Alfred Marshall, member, the subject being treated 
as embracing the most important and leading points of 
modern cycles and the methods of construction adopted 
in regular practice. In frame-building improvements had 
been introduced by the New Premier Cycle Company, of 
Coventry, who used helical tube made from high quality 
sheet steel, rolled ue hg that the joint appeared as a screw 
thread along the tube ; brazed by a special process, it was 
claimed to be twice as strong as an ordinary drawn tube. 
An improved form of D-tube, manufactured by the Cycle 
Components Company, of Birmingham, had an internal 
web which greatly increased its strength ; and the Shark 
Manufacturing Company, of Birmingham, made a sheet 
steel tube which was corrugated, resulting not only in 
additional strength, but enabling a very light gauge of 
metal to be used. Lugs for frame joints and fork crowns, 
&c., were also produced from sheet steel, the lugs being 
in two parts, made to gauge, and so arranged that the 
brazing of the joint was facilitated, and a good job in- 
sured. The author compared the direct spuke and tan- 

nt spoke = pe of building wheels, pointing out that 
ighter wheels may be built with the letter system, though 
it had the disadvantage that in driving wheels the strain 
was only taken by half of the spokes ; this could be partly 
remedied by fastening the spokes together at the points 
where they crossed. Hubs constructed so that they 
would retain an anaple supply of oil were to be preferred 
for road work or use in circumstances where mud and wet 
were likely to be encountered. For road work also open 
link roller chains gave the best results, but did not run 
quite so Raney as the block pattern, which latter was 
very suitable for racing purposes. Some high-class chains 
of both designs, made by the Abingdon Works Company, 
of Birmingham, were exhibited as typical examples. Band 
brakes acting on a drum fixed to the rear wheel axle were 

referable to brakes acting on the tyre; but when the 
atter pattern was used the brake block made in the 
form of a rubber brush should be employed. An 
interesting system of making cranks, devised by 
Mr. Southard, of Southampton, was described. It con- 
sists in taking up the elasticity of the steel by twisting 
the metal in process of manufacture. The driving was 
thus resisted by an artificial ‘“‘set” of the metal. The 
cranks were made in-pairs and had to be so applied. 
Front driving bicycles were solely represented the 
machines built by the Crypto Works Company, of Clerken- 
well, London, who employed their own pattern of drivin 
gear, no chain being’ used. The gear was epicyclic, a 
consisted of two concentric toothed wheels, the outer 
having internal teeth. mg 4 with these two wheels 
were four pinions connected to the crankshaft and driving 
either one of the other wheels according to which pattern 
of gear was used. The moving wheel was fixed to the hub of 
the driving wheel, the other being fixed to the front fork, 
the result being the speeding up of the driving wheel. In 
designing cycles, the duty which the machines had to 
perform should always be kept in view. Lightness was 
of t importance for racing cycles, but for touring 
‘eutkines too great a sacrifice of strength should not be 
made, and the bearings should have good wearing 
ualities. Owing to its particular design the Crypto 
Geaaeenn’s bantam pattern was exceptionally light. In 
rear driving bicycles it was desirable to have the front 
wheel slightly larger in diameter than the back wheel ; 
and the front fork crown should always be ny made. 
In tricycle design an interesting feature was the swivel 
bearing used by the Quadrant Company. These bearings 
adjusted themselves to the various strains and permitted 
a very light design of machine, the usual weight being 
under 40 1b. Comparing front and rear driving cycles, the 
former were easier to handle, required no step, and were 
less troublesome to keep in order ; while the rear driver was 
less liable to driving slip, and the steering was indepen- 
dent of the pedals, which consequently always remained 
in line with the saddle. A lengthy discussion followed 
the reading of the paper, in which Messrs. W. R. Pettit, 
A. H. Stanley, R. Marshall, Taylor, J. W. Boothroyd, 
P. J. Waldram, W. D. Williams, E. S. Harpham, and 





ms, 
E. W. Porter took part. The usual vote of thanks termj- 
nated the proceedings. 
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The height to which the stone, &c., had to be raised 
from the bottom of the valley was about 200 ft., and 
this was done by means of an inclined plane con- 
structed up the slope of the valley. A winch driven 
by a 25 horse-power engine was employed to haul the 
trolleys containing material up the slope and upon the 
temporary gangway, the empty trucks running down 
by gravity. 

The interesting work, so ably carried out by MM. 
Vaysserye, was designed by the engineers of the Paris, 
Lyons, and Mediterranean Railway Company, MM. 
Geoffroy, Moris, and Ponthier. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-lron Market.—Business was very quiet in 
the pig-iron warrant market last Thursday forenoon. 
not more than 15,000 tons of iron changing hands, and 
prices were easier. Scotch declined in price 1}d., and 
Cleveland 2}d., per ton. Proceedings were still quiet in 
the afternoon, when prices were practically unchanged, 
and the settlement ‘prices at the close were as follow: 
Scotch iron, 44s. per ton ; Cleveland 38s, 9d.; Cumber- 
land and Middlesbrough hematite iron, respectively, 
47s. 14d. and 47s. 74d. per’ton. About 20,000 tons of 
iron were dealt in on Friday forenoon, when _ the 
tone was flat on jobbers selling. Scotch and Cleve- 
land iron each fell 24d. per ton. There was a renewal 
of the selling in the afternoon, and prices dropped 
another 1d. per ton. About othér 30,000 tons changed 
hands. The settlement prices were 43s, 9d., 38s. 44d., 
46s. 10)d., and 47s. 44d. per ton. Business was very 
quiet in the warrant market on Monday forenoon, only 
some 12,000 or 15,000 tons being dealt in. Prices all 
round were the turn better, however, on ‘‘ bear” cover- 
ing. The market was steady in the afternoon, with a 
turnover of about 30,000 tons, and there were slight 
changes in price all round, Scotch and. Cleveland losing 
and hematites gaining. The settlement prices were 
43s. 9d., 38s. 6d., 47s., and 47s. 6d. per ton respectively. 
At the forenoon session on Tuesday the pig-iron war- 
rant market. was inactive and dull in tone. About 
15,000 tons were dealt in, and there was a general fall 
in prices ranging from 4d. to 2d. per ton. The market was 
very flat in the afternoon, operators taking rather a despon- 
dent view of matters in spite of the heavy withdrawals 
from stores. There were further reductions in price all 
round from 4d. to 24d. per ton. The sales amounted to 
about 20,000 tons, and the settlement prices were 
43s. 6d., 38s. 3d., 46s. 9d., and 47s. 44d. per ton. Busi- 
ness was fairly active this forenoon, and prices continued 
to fall. About 30,000 tons were-sold, Scotch dropping 
2d. per ton. The market was again active in the after- 
noon, when close on 40.000 tons changed hands, one 
operator selling at least 15,000 tons of Scotch, and prices 
gave way other 14d. or 2d. per ton. The settlement 
prices were 43s, 3d., 38s., 46s. 44d., and 47s. 3d._ per 
ton. The following are a few of the prices of No. 1 


special brands of makers’ iron: Clyde, 50s. per ton; 
artsherrie, Summerlee, and Calder, -51s. ; - Coltness, 


52s.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 50s.; Shotts (shipped 
at Leith), 52s, ; Carron (shipped at Grangemouth), 51s. 6d. 
_ ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 4195 tons, as compared with 
6962 tons in the corresponding week of last year. They 
included 143 tons for India, 355 tons for Australia, 110 
tons for France, 1200 tons for Germany, smaller quantities 
for other countries, and 2083 tons coastwise. There are 
still 81 blast-furnaces at work in Scotland, the same as 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 359,643 
tons yesterday afternoon, as compared with 360,463 tons 
yesterday week, thus showing a reduction amounting for 
the past week to 820 tons. 

Finished Iron and Steel.—Trade in the steel industry of 
the West of Scotland is becoming less brisk, particularly 
in the plate line, and there has been a further reduction 
in quotations, the unsettled political situation and the 
prolongation of the eons negotiations contributin, 
to bring about this condition o ny The prices mere | 
are: Plates, 5/. 5s. per ton; angle bars, 5/. 2s. 6d.; and 
round, square, and flat bars, 6/. 2s. 6d. to 6/. 5s. per ton. 
There is a quiet inquiry for finished iron. The works so 
far, both for iron and steel, are full of employment. 


Sulphate of Ammonia.—Sulphate of ammonia has lately 
been rather firmer in tone, the latest quotation to hand 
being 7/. 12s. 6d. per ton. 

Glasgow Copper Market.—At the forenoon session of 
last Thursday’s market one lot of copper was sold, and 
the price dropped 2s. 6d. per ton. No transactions were 
reported at the afternoon session, but the price dropped 
other 1s. 3d. per ton. On the following day 100 tons 
changed hands in the forenocn, when prices remained un- 
changed ; but in the afternoon only 25 tons were sold, 
and prices gave way 2s. 6d. per ton. Copper was dull on 
Monday forenoon, and on the sale of 100 tons the quota- 
tions fell 3s. 9d. per ton. There was nothing done in the 
afternoon, and prices were unaltered. Copper was easier 
yesterday forenoon in response to the decline in quotations 
at New York. Some 75 tons were sold, however, and the 
quotations dropped 5s. per ton. In the afternoon, on the 
sale of 25 tons, prices dropped other 1s. 3d. per ton. The 
demand was steady this forenoon, when some 50 tons 
were dealt in at 48/. 5s. to 48/. 6s. 3d. three months. 


Nothing was done in the afternoon, and quotations left 
off 1s. 3d. down on the day at 47s, 18/7. 9d. cash buyers, 
and 482. 3s. 9d. three months. 

Institution of Engineers and Shipbuilders in Scotland.— 
The annual general meeting of the 40th session of the 





Institution of Engineers and Shipbuilders in Scotland was 
held last night at 207, Bath-street, Sir William Arrol, 
M.P., presiding. The chairman, in introducing the pro- 
ceedings, thanked members for their kindness to him 
during the session. Mr. George Russell was unanimously 
elected president, and Mr. Robert Caird vice-president ; 
and the following were elected members of council: Dr. 
Barr, Professor Jamieson, Mr. F. P. Purvis, Mr. James 
Rowan, and Mr. James Weir. The awards, as recom- 
mended by the council, on account of papers read during 
session 1895-96 were approved. Mr. Robert Caird, Mr. 
Robert Wilson, B.Sc., C.E., and Mr. John Inglis, past- 
president of the Institution, were all included in the 
awards. Sir William Arrol had to leave the meeting 
early, and Mr. Foulis, who succeeded him in the chair, 
intimated at a later stage of the proceedings that during 
the session the. membership had been increased by 162. 
The discussions on Mr. Nisbet Sinclair’s paper on ‘‘ The 
Estimation of the Power of Steamships at Sea, and of Feed 
and Circulating Water at Sea,” and Mr. John Barr’s 
paper on ‘‘The Scraping of Water Mains,” were con- 
cluded. 

Shipbuilding Contracts.—Messrs. Carmichael and Mac- 
lean, Greenock, have contracted with English owners to 
build four steel screw steamers, each of 140 ft. in length. 
The vessels, which are to be employed in the fish-carry- 
ing trade, are to steam 12} knots. At the present 
time the builders have no fewer than 10 vessels in hand. 
—Messrs. William Denny and Brothers, Dumbarton, have 
received an order for 10 barges for East India river ser- 
vice.—Messrs. William Hamilton and Co., Port Glasgow, 
have contracted to build a large cargo-carrying steamer, 
a vessel of 6000 tons, for Continental owners.—Messrs. 
Russell and Co., also of Port Glasgow, have contracted 
to build a steamer for the Amazon cargo and passenger 
traffic.—Messrs. Ramage and Ferguson, Leith, have re- 
ceived an order to build a steamer, 370 ft. in length, for 
a firm in Siam. This will be the largest ship ever built 
by the Leith firm.—The Dundee Shipbuilders’ Company 
have contracted to build for Mr. J. B. Knapton, London, 
a steamer for the coasting trade measuring 125 ft. by 
22 ft. 6 in. by 10 ft. 3 in., and of 300 tons gross. She will 
be fitted with compound surface-condensing engines 
worked at 120 lb. pressure. 


Armour-Plate Contract.—Messrs. William Beardmore, 
of Parkhead Forge and Steel Works, have been entrusted 
with the construction of the armour-plate for the case- 
mates of the first-class cruisers building at Fairfield, 
Clydebank, and Barrow-in-Furness, the Ariadne, the 
Argonaut, and the Amphitrite. The armour, which is 
to protect the fourteen 6-in. quick-firing guns in each 
cruiser, is of nickel steel, and is to be subjected to the 
Harvey process. 


Successful Mining Operations at Wemyss.—The Wemyss 
Coal Company, Limited, have just reached, at a depth of 
90 fathoms, in the “Michael ” new pit, the ‘‘ Barnecraig ” 
seam of coal, in excellent condition, over 5 ft. thick, and 
having also 9 in. of good cannel. This pit consists of 
two shafts, which have been in process of sinking for a 
rd and a half, and which have been fitted with very 
heavy machinery for a large output. The pumping engine 
is a large compound vertical engine, of a very econo- 
mical working type, and the winding engines on both 
pits are of strong modern construction, as well as the 
pithead frames, which are of steel. The next seam, ex- 
pected at 40 fathoms deeper, is the well-known Chemiss 
seam of Wemyss, mostly splint in character, and of very 
fine quality, where last worked near East Wemyss 10 ft. 
thick. The area of coalfield is very extensive. The site 
of the new colliery is on the shore, about a mile east of 
Wemyss Castle, from which to the North British Railway 
a branch line has been in operation fora year or so. Not- 
withstanding the heavy water encountered, the work has 

roceeded satisfactorily under the management of the 
officials of the company. 


Contract for the Talla Reservoir.—Messrs. James Young 
and Son have secured the contract for the construction of 
the Talla reservoir of the Edinburgh Water Works. The 
amount of their tender is 163,133/.—of which 3235J. is for 
house and buildings. There was one lower tender, but the 
Water Commissioners, who have been served by Messrs. 
Young and Son for over 20 years, awarded them the 
contract, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Consumption of Swedish Iron and Steel.—A state- 
ment made a few weeks back to the effect that an 
American syndicate had purchased the whole of the 
output of the best brands of steel in Sweden, excited 
some comment at the time. So far from this being the 
case, 95 per cent. of the pure Dannemora and Walloon 
irons have been booked as usual for Sheffield manu- 
facturers. The supply for years to come has been pur- 
chased for Sheffield, and the rumour arose probably from 
the purchase by an American house of a small quantity 
of one of the high-class brands. At present this mate- 
rial realises very high prices, so far as the best qualities 
are concerned. 

Developments in the Shefficld Cycle Trade. — Another 
firm has commenced to manufacture high-class cycles in 
the Sheffield district. There are now six cycle manufac- 
turers in or near Sheffield, all of whom are busily em- 
loyed. The output of material prepared ready for the 

Joventry and Birmingham fitters is extraordinarily 
heavy. About nine-tenths of the total weight of a cycle 
is made in Sheffield, which is therefore well situated for 
this department of industry. Recently a firm has com- 
menced to manufacture the chains used in cycle work, 
leaving very little more than the india-rubber and leather 





to be imported into the district. The Sheffield cutler 
readily adapts himself to the requirements of the new 
industry, and numbers of men heretofore engaged in the 
cutlery trade are now employed on cycles. 


The Education of the Mining Engineer.—At a general 
meeting of the members of the Midland Institute of 
Mining oe, held on Saturday at Leeds, Mr. G. B. 
Walker, who presided, read a paper on ‘‘ The Education 
of Mining Engineers.” Reference was made to the com: 

lete character of the mining education given in the 

estphalian mining school, and the President made a 
a to the effect that a school should be founded, 
called the Barnsley Mining and Science School, at which 
mining engineering, technology applicable to the indus- 
tries of the district, and elementary science might be 
taught. This school might be carried on in connection 
with the Yorkshire and Firth Colleges, and the President 
argued that there should be a resident teacher of science 
and competent teachers of engineering, mechanical draw- 
ing, building construction, &c. With regard to the ques- 
tion of finance, the funds now spread over four different 
bodies should be combined to form an adequate endow- 
ment for the school, to which the county council, the 
school board, and the corporation should have the right 
to grant scholarships. A discussion followed, in which 
Professor Goodman expressed an — that good was 
not to be done so much by giving elementary knowledge 
to a large number, as by giving] the highest education to 
a few ; and Professor dington urged the desirability 
of the time spent in a college course being allowed to 
count for the manager’s certificate. The latter point will 
be brought before! the Federated Institutes shortly. 
Among the subjects discussed were: ‘‘ The Eastern Ex- 
tension of the Midland Coalfield,” by Mr. George Dun- 
ston; ‘‘ The Causes of Death in Colliery Explosions,” b 
Dr. J. Haldane; ‘‘ Electric Coal Cutting on Lon Wall 
Faces,” fei T. B. A. Clarke; ‘‘ Electric iodene at 
Pleasley Colliery,” by Mr. Pigsford ; and ‘‘ The Enlarge- 
ment of a Shaft at Lidgett Colliery,” by Mr. H. E. 
Maltby. 


The Testing of Heavy Ordnance.—A site on the Cum- 
berland coast, near Ravenglass, has been secured by 
Messrs. Vickers, Sons, and Co., Limited, of Sheffield, 
for the purpose of — artillery range for the test- 
ing of heavy ordnance. This step, it is stated, has been 
decided upon in view of the intention of the firm to com- 
mence the manufacture of ordnance at Barrow. 


Tron and Steel.—The production of iron and steel in the 
Sheffield district is above the average, and work has been 
recommenced under favourable conditions in the great 
majority of instances. During the past week the Govern- 
ment have placed orders for the armour-plates required for 
the barbettes and casemates of the new battleships, and 
these will help to keep the workmen engaged in this de- 

rtment of industry well me for some months. 

he cutlery trade is active, and the light industries as a 
rule are favourably situated as compared with the corre- 
a of 1896. Engineering work of all kinds 
is brisk both at Leeds and Sheffield. The rolling mills are 
busy in the preparation of material for the lighter trades. 
Railway work is plentiful, and the demand for cycle parts 
— well above the average. |The ‘stovegrate and brass 
trades are favourably situated for a season’s trade. 
The output of crucible steel is so large that at the present 
time there is not a single manufactory that is not doin, 
a good trade. Quotations for raw and finished materia. 
are unchanged. Bessemer billets, used in the Sheffield 
trades, are quoted at from 6/. to 6/. 10s., at which figures 
a large tonnage is changing hands; bar iron realises 6/. 
at the works, 6/. 10s. in warehouse ; hematites are deli- 
vered in the district up to 61s. per ton, and a brisk busi- 
ness is being done in Siemens-Martin steel at from 67. 10s. 
upwards. 


South Yorkshire Coal Trade.—Both in the Leeds and 
Sheffield districts the coal trade is reported to be brisk. 
A slight increase is noted in the demand for home manu- 
facturers’ fuel, and although there is a falling off with 
regard to house coal, it is so small as scarcely to demand 
notice. Manufacturers’ fuel sells readily, and coke expe- 
riences a good market. Quotations are as follow: Best 
Silkstones, 8s. to 9s.; Barnsley house, 7s. 9d. to 8s. 9d. ; 
hards, 7s. to 7s. 9d. ; manufacturers’ fuel, 5s. 6d. to 6s. 6d.; 
coke, from 8s, 6d. to 12s. 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
numerous attendance on ’Change, but the market was 
cheerless and flat, and little business was transacted. 
Most people interested in the staple industry blamed war 
troubles for the present depressed state of affairs, and 
opined that with tranquillity once more restored a resump- 
tion of activity in trade would be experienced. Specula- 
tion in pig iron was almost nil, and what demand 
there was was chiefly confined to named brands, 
which, as a rule, had to be obtained from producers. 
At the opening of the market merchants asked 39s. for 
early f.o.b, delivery of No. 3 g.m.b. Cleveland pig iron, 
and were able to get it, whilst makers asked up to 40s. 
Towards the close, however, 38s. 9d. was accepted for 
small odd lots of No. 3, which is the lowest price named 
forsome months. The common qualities of pig were stiff, 
there being practically none held by merchants, and makers, 
seeing that the demand was in excess of the supply, adhered 
firmly to their quotations. Foundry No. 4 and gre 
i each realised 39s. 3d., and in Have tcding Big | 
Middlesbrough warrants opened at 38s. 6d., and eased to 
38s. 5d., which was the closing cash price of buyers. 
East coast hematite pig iron was in fairly good request, 
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but, owing to the cheapness of warrants, only low prices 
were realised. Sales were recorded at 48s. for early de- 
livery of mixed numbers, but most makers held out for 
49s., and some of them would not listen to anything less, 
reporting that the present cost of production prohibited 
them making a profit by selling at any lower figure. 
Spanish ore was steady, and now that freights are 
again stiffening, prices may advance. Rubio was 14s. 
ex-ship Tees. Today affairs were very dull, and next to 
no business was done. Sellers generally would not quote 
Jess than 38s. 9d. for early delivery of No. 3, but buyers 
were not to be found at that price. All kinds of forge 
jron were about 39s. Middlesbrough warrants fell to 38s. 
cash buyers, with nothing doing in them. 


Manufactured Tron and Steel.—It is not easy to find 
anything new to report of these two important branches 
of the staple industry. In most departments there is a 
good deal of work going on, and makers of some articles 
report inquiries rather better, but prices, though upheld, 
have rather a tendency to ease. The Bowesfield Iron 
Works are to be reopened in a few days, and will 
roll steel sheets. Founders find business dull. Common 
iron bars are quoted 5J. 5s.; iron ship-plates, 5/. 2s. 6d.; 
steel ship- plates, 5/. 5s.; iron ship -angles, 5/.; 
and steel ship-angles, 5/. 2s. 6d.—all less the custo- 
mary 24 per cent. discount for cash. In some cases 
half-a-crown less than the foregoing quotations might be 
accepted for a fair order. Heavy steel rails are about 
41. 10s. net at works. 


A Wages Question Settled.—The platers, flangers, angle- 
smiths, riveters, and other sections of workmen connec 
with the shipbuilding industry of the north-east coast 
and associated with the Boilermakers and Iron Ship 
Builders’ Association gave a month’s notice for an advance 
of wages on April 1. They sought an increase of 1s. 6d. 

yer week on time wages and 5 per cent. on piecework. 
he application has been favourably received by the em- 
ployers, and a satisfactory settlement arrived at. 


The Coal and Coke Trade.—Fuel alters very little. 
Bunker coal is in rather better request, and sagem are, 
if anything, a shade firmer, but the supply is very 
plentiful. Coke is in good demand both for consump- 
tion at home and for exportation. Average blast-furnace 
qualities are about 13s. 3d. delivered here. 








CATALOGUES.—We have received from the Brush Elec- 
trical Engineering Company, Limited, of 49, Queen 
Victoria-street, E.C., a copy of their new catalogue con- 
taining illustrated descriptions of the locomotive engines 
and rolling stock built at their Falcon Engine and Car 
Works, Loughborough. The catalogue in question is 
excellently printed, and the engravings are equally good. 
—Messrs. Hayward Tyler and Co., of 90 to 92, Whitecross- 
street, London, E.C., have sent us a copy of their new 
catalogue of steam fittings, which appears to be un- 
usually complete. Illustrations are given of the different 
specialities supplied by the firm, and prices are appended, 





Tur IrtisH Ma Service.—Since the publication of 
our article under the above title in our issue of last week, 
it has been announced that the London and North- 
Western Railway are abolishing express fares on their 
London to Dublin service, and are nero increasing 
the speed of their trains on this route. The changes, 
which will date from May 1, will effect a gain of one hour 
in the day service, which, leaving London at 9,30 a.m., 
will reach Dublin at 8.30 p.m., instead of 9.30 as hitherto. 
Great alterations will made in the night service, 
as a new express leaving Euston at 10.15 p.m., and 
stopping at Crewe only, will reach Holyhead at 
3.30 am., the corresponding boat being due at 
Dublin at 7.30 a.m. As regards the return journey, the 
day service will be accelerated by about an_ hour. 
Passengers leaving Dublin at 9.15 a.m. will arrive at 
Euston at 8.45 p.m., and in the case of the night ex- 
presses, the steamer will leave Dublin at 8.50 in place of 
7.10 as hitherto, Euston being reached at 7.25 next morn- 
ing. Third-class ngers will in future be conveyed by 
the mail trains. With respect to theservice vid Greenore, 
this has been improved by the addition of two new 
steamers, the accelerations effected allowing passengers 
leaving at Euston at 6.30 p.m., to reach Belfast at 
8.50 a.m., and Londonderry at 10.30. 





PrRsonaL.—On Tuesday evening last the shareholders 
and members of the staff of Galloways, Limited, engi- 
neers and boilermakers, Manchester, took the oppor- 
tunity of presenting Mr. Chas. J. Galloway, C.E., the 
chairman of the company, with a congratulatory address, 
accompanied with a piece of silver, on the occasion of 
the celebration of the fiftieth anniversary of his connec- 
tion with the concern. Mr. Galloway entered the Knott 
Mill Iron Works as an apprentice on April 25, 1847, 
since which time he has been continuously and most inti- 
mately connected with the business, and to his great 
energy and untiring exertions since the date at which he 
commenced to take a responsible part in its management, 
is largely due the present high repute and commercial 
standing the company has attained. The presentation 
took place at Normanby, Altrincham, the residence of 
Mr. Edward W. Galloway, vice-chairman of the com- 
pany, who, in honour of the occasion, entertained the 
contributors and a number of friends. In addition to 
being chairman of Galloways, Limited, Mr. Galloway 
occupies a similar ition at the Vulcan Boiler and 
General Insurance Company, is a director of the Man- 
chester Ship Canal, the Carnforth Hematite Iron Com- 
pany, Brunner, Mond, and Co., Northwich, and the 

alatine Insurance Company. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has improved, a 
demand having prevailed for prompt shipment. There 
has also been a somewhat better inquiry for forward ship- 
ment, and business has been strengthened by the conclu- 
sion of some Admiralty contracts, and large orders for 
future delivery. The best steam coal has made 10s. 9d. 
to 11s., while secondary qualities have brought 9s. 8d. to 
10s. per ton. There is comparatively little doing at pre- 
sent in household coal ; A 3 Rhondda large has made 
11s. to 11s. 3d. per ton. In the patent fuel trade prices 
have been well maintained. Coke has been rather less 
active ; foundry qualities have made 17s. 6d. to 18s. 6d. 

r ton, and furnace ditto 14s, 6d. to 16s. 6d. perton. A 
all of 6d. per ton has been noted in iron ore ; the best 
rubio has made 13s. 9d. per ton. 


The ‘‘ Raleigh.”—The officials at Devonport have been 
instructed to fit out the Raleigh, cruiser, as a flagship to 
relieve the Active, cruiser, now flying the flag of Commo- 
dore G. L_ Atkinson, of the Training Squadron. For 
several weeks past the local officials have been making a 
survey of the Raleigh’s condition, with a view to , Be 
being brought forward for further service, and it is esti- 
mated that over 30,000/. will be required to put her in a 
thoroughly efficient condition. 


Bute Dry Docks, Limited.—At a meeting of the directors 
of this company it was decided to recommend a dividend 
for the past year at the rate of 10 per cent. per annum, 
with a bonus of 24 per cent., the company having made a 
profit of 26,5002. during the past twelve months. 


Dredging at Devonport.—Dredging and blasting opera- 
tions, which have been in progress at ee during 
the last two have effected a considerable improve- 
ment in the harbour entrance ; but several months must 
still elapse before the work can be completed.. Three 
shoals, known as the Vanguard, Cremyll, and Rubble 
Bank, are being cleared. These obstructions stand imme- 
diately in the channel fairway, and have always been a 
source of danger. When the shoals are removed, vessels 
will be able to make almost a straight course from Drake’s 
Island to a point well up the Hamoaze. All vessels will 
benefit by ‘be dredging, as the Lords of the Admiralty 
have stipulated for a depth of water of not less than 
30 ft. all the way at ordinary spring tides, low water. 
The dredgers employed on the work are the Devon and 
Cornwall, both of which are of the latest type. They 
are constructed on the self-loading principle, thus dis- 
pensing with the attendance of hoppers. 


Welsh Coal Contracts.—An Italian Navy contract for 
the supply of 50,000 tons of double-screened coal has 
been let to Messrs. L. Gueret and Co., Limited, Cardiff. 
The coal is to be delivered at various ports, includin 
La Spezzia and Taranto at 17s. 7d. per ton. Britis 
Admiralty contracts for the supply of about 200,000 tons 
of colliery screened Welsh steam coal have been let at 
between 10s. and 10s. 6d. per ton, free on board, less 
24 percent. The contractors are the Albion Steam Coal 

ompany, 10,000 tons; Crawshay Brothers, Cyfarthfa, 
Limited, 15,000 tons; Hills’ Plymouth > imited, 


tons; the Dowlais Iron and Coal Company, 15,000 tons ; 
and the National Coal Company, 10,000 tons. 


Coal at Cardiff.—Last year 11,824,718 tons of coal, coke, 
cinders, and patent fuel were exported from Cardiff, the 
total value being 5,679,1367. Newcastle was a somewhat 
indifferent second, with exports to the amount of 4,681,041 
tons, and the value of 1,759,0527. 


Swansea Docks.—The construction of new graving docks 
at the Prince of Wales Dock, Swansea, by the representa- 
tives of the late Mr. T. A. Walker, was commenced on 
Monday, it being arranged to construct two docks—one 
450 ft. in length. The contractor is Mr. Nott, and the 
engineer Mr. A. P. Dix. 








BrELeium AND CuinA.—A_ Belgian ag saga has been 
formed, with a capital of 10,000/., for the purpose of 
making surveys, &c., for railwaysin China. The neces- 
sary staff will be sent out to China, and M. Dufourny has 

n entrusted with the duty of carrying on negotiations 
with the Chinese Government. 





THE LEATHER TRADES’ ExHIBITION.—An international 
shoe and leather fair was opened at the Agricultural 
Hall, Islington, last Monday, and will close to-morrow. 

me of the boot-making machinery shown is well 
worthy of attention, though the displacement of the 
human agent appears less marked than in certain other 
fields of industry. Nevertheless the reduction of time 
effected by the use of machines as compared with hand 
work is enormous, and it is of course possible at the 
same time to use a lower grade of hands. We ho 
at a later date to describe in detail some of the 
most interesting of the machines exhibited, and, 
in fact, in most cases it would be impossible to convey 
an idea of their construction and operation without 
the assistance of drawings. We may, however, men- 
tion here one machine shown by the Union Boot and 
Shoe Machine Company, Limited, Leicester. This 
machine records on a dial the superficial area of any hide 
passed through it, no matter how irregular its shape. It 
consists essentially of a large number of discs equally 
spaced. The hide between these discs and an 
under roller, lifting the former slightly against a weight. 
The total motion of all the discs raised is automatically 
added together, and forms a measure of the area of the 
hide passed through. In short, the arrangement may be 
likened to the determination of an indicator diagram by 
drawing ordinates across it at equal intervals, and deter- 





mining the average height from the sum of their lengths, 


30,000 tons ; the Cambrian Coal Company, Limited, 15,000 H 


MISCELLANEA. 


In a letter to the Times, published on Tuesday last, 
Mr. J. P. Goodridge suggests that the rich iron ores at 
Chanda, some 400 miles from Bombay, may prove worthy 
of attention by British ironmasters. The ores in ques- 
tion are hematites, containing 70 per cent. of metallic 
iron, almost absolutely free from phosphorus. 


We note that, in consequence of some recent experi- 
ments on hydraulic limes made by Professor Unwin for 
Mr. Deacon, these limes are being used in place of Port- 
land cement in the construction of two masonry dams 
now building. Particulars of these experiments will be 
awaited with interest. 


During the past 25 years the United States Patent Office 
has granted to each of 25 inventors more than 100 patents, 
the whole number granted to those inventors within the 
time mentioned ing 4894. Of these the highest 
number received by one individual was 711, and the 
lowest 101, the average being nearly 196. It is Edison 
that heads the list. 


In the last annual report of the City and Guilds of 
London Institute for the Advancement of Technical 
Education, we note that it is proposed in the case of Fins- 
bury Technical College to further develop the series of 
evening lectures by specialists to men wan are already 
competent engineers. If suitable lecturers are chosen, 
this policy should prove a very valuable one, and has long 
been common in the United States, where in many of the 
technical colleges it is usual to have special courses of 
lectures delivered by practising engineers, who are quite 
distinct from the regular professorial staff. Of course, as 
Professor Thomson points out, such lectures will not 
attract large and popular audiences, 


Tn connection with the proposed new tariffs in Canada 
and America, the publishers of the Canadian Manu- 
facturer and Industrial World, Toronto, pro as soon as 
the Bills now under consideration become law, to issue a 
special number of their journal containing reprints of the 
two Tariff Acts and of the British Merchandise Act. The 
proposed new Canadian Act may have far-reaching conse- 
quences. At present Canada’s exports are valued at 
about 110,000,000 dols. perannum, of which Great Britain 
takes goods valued at upwards of 62,700,000 dols., as 
against a value of about 38,000,000 dols. imported by the 

nited States. As regards Canadian imports, however, 
the United States has hitherto occupied the premier posi- 
tion, — in iron goods, her exports of these to 
Canada being valued at 6,421,000 dols., as against but 
3,104,000 dols. in the case of Great Britain. 


A petition has been deposited at the House of Commons 
for leave to bring in a Bill during the present session 
authorising the extension of the Victoria Embankment 
as far as Lambeth Bridge, and _ various extensive im- 
——- in the parishes of St. Margaret and St. John, 

estminster. The proposed improvements will involve 
the clearance of an area 27 acres in extent, and the 
cost of the acquisition and clearance of the site is esti- 
mated at upwards of 1,000,000/. sterling. The proposals 
include the formation of a wide approach or avenue from 
orseferry-road to the Victoria Tower, forming a con- 
nection with the approaches to the new Lambeth Bridge; 
the widening of a street so as to make a connection 
between Great Smith-street and Horseferry-road, and 
a street opening out the church of St. John, West- 
minster ; the formation of a square of the size of Hanover- 
square, in front of the Church-house buildings, Great 
Smith-street, and the removal of the whole insanitary 
area and slums of Westminster, and the construction upon 
the site of large buildings more or less of a public 
character. 


An exhibition—the fourth of its kind—is now open at 
the offices of the London Chamber of Commerce, East- 
cheap, of samples of foreign goods which have displaced 
or are displacing similar British articles in South Aus- 
tralia, Newfoundland, British North Borneo, Hong- 
Kong, Gambia, and British Honduras, the colonies from 
which the exhibits now on view have been received. The 
samples have been sent to this country in reply to Mr. 
Chamberlain’s circular despatch of November, 1895, to 
the governors of all the principal British colonies in 
which the Secretary of State called for a retrospective 
statistical report as to how’ far foreign goods had dis- 
placed or were displacing British s in colonial 
markets. Mr. Chamberlain also asked for samples, 
when these could be conveniently supplied, and when 
they would better illustrate the cause of displace- 
ment. The samples ex in the three previous 
exhibitions have come from (1) Trinidad, Bermuda 

Bahamas, Barbados, and St. Lucia ; (2) Melbourne ; and 
(3) Lagos, Cyprus, and Jamaica. The goods displayed 
at the present exhibition, as has been the case on pre- 
vious occasions, are mainly productions of the United 
States and Germany, and there is a preponderance of 
those connected with the ironmongery class. A number 
of Japanese manufactured articles are also included in 
the samples from South Australia ; and some of the ex- 
hibits were made in France, Austria, Italy, Belgium, 

Switzerland, and Sweden. The exhibition is well worth 
an inspection by British manufacturers, who may thus 
obtain some useful hints as to the way in which their 
foreign competitors have been successful in displacing 
them from what should especially be their own markets, 

The exhibition closes to-morrow. 








New Zeatanp Goip.—The production of gold in New 
Zealand slightly declined last year, the total output 
having been 263,732 oz., as compared with 293,493 oz. in 
1895. The value of last year’s output was computed at 





1,041,474/.; that of 1895 at 1,162,181/, 
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* Liquid Air as an Agent of Research.” (Lecture II.) 

GEOLOGISTS’ AssocIATION, LonpoN.—Friday, May 7, at 8pm, 
at University College, Gower-street, W.C., when a lecture will be 
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Battye.—Wednesday, May 5, at 8 p.m. Nineteenth ordinary 
meeting. ‘‘The Railway to India,” by Mr. C. E. D. Black. Sir 
Frederic J. Goldsmid, K.C.S.I., C.B., will preside.—Thursday, 
May 6, at 4.30 p.m. Indian Section. ‘‘ Kafiristan ; its Manners 
and Customs,” by Sir George Scott Robertson, K.C.S.I. (late 
British Agent at Chitral). Field-Marshal Lord Roberts, V.C., 
G.C.B., G.C.S.1., G.C.LE., will preside. 

CIVIL AND MECHANICAL ENGINEERS’ Society.—Saturday, May 1. 
Visit, to the workshops of Messrs. Easton, Anderson, and Goolden, 
Limited, at Erith, Kent. The members are requested to assemble 
at the company’s office at Erith at 3 p.m. 
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UNITED STATES PATENT LAW. 
Tue ordinary Englishman’s unbounded admira- 
tion of the United States patent system has always 
seemed to us extravagant, and based upon mis- 
apprehension ; but patent law and practice are ex- 
tremely complex and difficult to understand, not- 
withstanding that so many people pride themselves 
upon knowing all about these matters. 

It is believed, by most persons, that the first 
and true inventor alone can obtain a patent in 
the United States. It is a fact that he who first 
imports an invention into the United Kingdom may 
obtain a valid patent here, and that he would not, 
under like conditions, be entitled to a patent in 
the United States ; but let us assume there to be 
before the United States Patent Office two applica- 
tions for patents, for one and the same invention, 
viz., one by a British subject and one by an 
American citizen, also that the British subject was, 
in reality, the earlier inventor of the two, but had 
not given publicity to his invention before lodging 
his United States application ; then a patent would 
be granted to the American citizen, not to the 
British subject. This, however, is only one of 
many disadvantages that aliens suffer in the United 
States. 

A citizen who makes any new invention or dis- 
covery, and desires further time to mature it, has 
the privilege of filing in the Patent Office a caveat, 
setting forth the distinguishing characteristics of 
his invention and praying protection of his right 
until he shall have matured it. The caveat is filed 
and preserved in secrecy, and is operative for a 
year, and if application be made within the year, 
by any other person, for a patent with which the 
caveat would interfere, the person who entered the 
caveat receives notice thereof and secures the 
opportunity of filing an application for a patent 
within three months. 

But an alien enjoys no such privilege, unless he 
has resided in the United States one year next 
preceding the filing of his caveat and has made 
oath of his intention to become a citizen. Here, 
again, the alien is at a distinct disadvantage. 

But, reflects the reader, there is the Interna- 
tional Convention for the Protection of Indus- 
trial Property, and the United States is a party to 
the Convention, Yes, and soare the Governments 











of the Netherlands, who grant no patents at all, 
and of Switzerland, where a process is not patent- 
able. What the Convention is worth to us, and 
what we pay for it, in the case of the United States, 
we shall in some measure see presently. 

On the subject of international arrangements and 
assimilation of Patent Laws, Select Committees of 
the House of Commons took evidence in 1871 and 
1872 from, amongst others, Lord Armstrong, Sir 
Henry Bessemer, Mr. T. Aston, Mr. Lloyd Wise, 
and the late Sir C. W. Siemens and Mr. Bennett 

Voodcroft. 

Eventually, in their report, the Committee of 
1872 expressed the opinion that there should be an 
assimilation in the law and practice in regard to in- 
ventions, amongst the various civilised countries of 
the world, and that Her Majesty’s Government 
should inquire of foreign and colonial Governments 
how far they were ready to concur in international 
arrangements in relation thereto. 

Since then there have occurred official inquiries, 
congresses, the establishment of the International 
Union for the Protection of Industrial Property, 
official conferences, and so forth ; but whether the 
result, so far, is encouraging, seems to be doubtful. 
Let us consider these questions with respect to 
the United States. 

There the person entitled to a patent is he whose 
invention or discovery was not, before he made it, 
known vor used by others in the country, nor 
patented or described in a printed publication 
anywhere. Even he would not be entitled to a 
patent had he surrendered the right by abandoning 
his invention to the public, or by allowing it to be 
in public use or on sale for more than two years 
before applying for the patent. If at the time of 
making his application for the patent he believed 
himself to be the original and first inventor, the 
patent would not be held void on account of the 
invention or discovery, or any part of it, having 
been known or used in a foreign country before 
his invention or discovery thereof, if it had not 
been patented or described in a printed publica- 
tion. Furthermore, it is of interest to note that 
unpatented and unpublished inventions, existing in 
foreign countries, are not presumed to be known in 
the United States, and, therefore, as the first to con- 
vey to the public any knowledge of the invention, a 
person who, independently, though subsequently, 
invents and patents the same thing there would 
seem to be regarded as the first inventor within 
the true meaning and intent of the law. 

In the United Kingdom, on the contrary, as we 
have already indicated, he who obtains a patent, as 
inventor, for an invention which he has derived from 
abroad, or even though it may have been original 
with himself, if at the time of his application he was 
aware that it had been known or used abroad prior 
to his own invention, would still be entitled to 
maintain his patent, so long as the invention was 
not publicly known in this realm. But, as we 
have seen, in the United States a patent obtained 
under such circumstances (if proved) could not be 
supported; and it may well be that the fact that, 
avowedly, letters patent may be obtained here, and 
in certain other countries, in respect of inventions 
the knowledge of which has been acquired from 
abroad, may to some extent have influenced the 
treatment accorded by the United States to aliens. 
To a very large class, however, the United States 
law may be regarded as, for practical purposes, 
much like the English. Many a man’s conscience 
is sufficiently elastic to enable him to regard him- 
self as the inventor of that which, to his know- 
ledge, is new only to the extent that he chooses 
certain words and lines whereby to specify and 
claim it. And if a man makes oath and says that 
he is the inventor of what is described and claimed 
in his specification, it is by no means easy to prove 
the contrary. Thus many inventions can be turned 
to profit by men who, assuming the facts to be 
proved, would have no legal right to them. In this 
connection, injustice sometimes results to alien in- 
ventors. 

The International Convention for the Protec- 
tion of Industrial Property was signed at Paris, 
March 20, 1883, and the ratifications were ex- 
changed there on June 6, 1884, but Great Britain 
and the United States were not up to that time 
parties to the Convention. 

By our Patent Act of 1883, which came into force 
on January 1, 1884, it is provided that if Her 
Majesty be pleased to make any arrangement with 
the Government of a foreign State for mutual pro- 
tection of inventions, then any person who has 
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applied for protection for an mvention in such 
State shall be entitled to a patent for his invention 
under the Act in priority to other applicants, and 
under the Act of 1888 it is provided that such 
patent shall bear the same date as the foreign appli- 
cation. 

Under date June 8, 1887, Mr. Mordey obtained 
an English patent for dynamo electrical machines. 
On November 18 in the same year an American, 
Mr. Maine, made an application here for the grant 
of apatent, which was opposed by Mr. Mordey on 
the ground of its being in respect of the same in- 
vention already patented by him. But it appeared 
that on April 18 in the same year Mr. Maine had 
applied for letters patent of the United States, and 
he claimed, under the International Convention of 
1883, to have his English patent dated back to the 
date of his American application. 

Now it is to be noted, particularly, that the Order 
in Council whereby the United States came within 
Section 103 of the English patents, &c., Act of 
1883, was not in existence at the date of Mr. 
Mordey’s application for his English patent, but 
was dated July 12, 1887, being more than a month 
after the date of Mr. Mordey’s patent, and nearly 
three months after the date of Maine’s United 
States application. Notwithstanding this, the 
Attorney-General, Sir Richard Webster, held that 
Maine was entitled to have his patent dated back, 
thus practically depriving Mr. Mordey of rights 
already properly granted to him. This is giving 
aliens the advantage over British subjects with a 
vengeance. 

Now let us look at the reverse side of the pic- 
ture. Notwithstanding that this is the manner in 
which citizens of the United States are, under the 
Convention, treated by this country, the benefits of 
the Convention are practically denied to British 
subjects in the United States. 

The United States Patent Office rules used, it is 
true, to contain directions as to the course to be 
adopted in making applications for letters patent 
there under the Convention. Asa matter of fact, 
however, considerable disfavour has been cast 
upon the International Convention provision in the 
United States, for the reason that it has never been 
ratified by Congress, and in the case of trade 
marks filed under the provisions of the Convention, 
the Patent Office refuses to recognise its force. 
In a case last September, the Commissioner of 
Patents held that the Attorney-General of the 
United States had advised that the International 
Union had no force or effect of law in that country, 
being a contract operative in the future infra terri- 
torially, and therefore not self-executing, but re- 
quiring legislation to render it effective for the 
modification of existing laws. This is very well in 
its way, but, meanwhile, we have been, as a nation, 
giving the advantage to American citizens at the 
expense of the Queen’s own subjects. 

The Americans, however, so far from being con- 
tent with the existing heavy odds in their favour, 
have decided to place Englishmen and other aliens 
at a still further disadvantage. How long we shall 
rest content to be thus treated remains to be seen ; 
meanwhile it may be observed (since the fact 
appears to have been somewhat overlooked) that 
the aim of international arrangements should be to 
secure equitable treatment, not to give the foreigner 
an advantage over the ritish subject, as appears 
heretofore to have been customary, not only with 
regard to the United States, but also, for example, 
as respects Continental countries, whose citizens or 
subjects enjoy a delay of seven months here, 
whereas British subjects are entitled in certain 
Continental countries to only six months. 

Although a person who has applied for a patent 
in any country belonging to the International 
Union is entitled to priority here, so long as he 
lodges his English application within seven months, 
he is not debarred from obtaining a valid patent on 
an application lodged here after the seven months 
have expired ; but, on the contrary, such patent 
may be supported, provided the invention was not 
publicly known in this realm before the patent was 
applied for. 

But the new United States law that is to come into 
operation on January 1 next provides, in effect, that 
no patent shall be granted in that country for an in- 
vention first patented, or caused to be patented, by 
the inventor or his legal representatives or assigns 
in a foreign country on an application filed more 
than seven months prior to the filing of the appli- 


cation for the United States patent. 
But let every British in- 


Comment is needless. 


ventor make a note of the fact, and, whilst taking 
care not to unwittingly delay until too late his 
application in respect of any invention he may de- 
sire to protect in the United States; let him also 
exert all the influence he can command in the en- 
|deavour to bring about a more just and equitable 
state of affairs as between the two great countries. 











THE COMMERCE AND INDUSTRIES 
OF JAPAN. 

THE most complete report on the commerce and 
industries of Japan which has been published, is 
that which gives an account of the investigations 
conducted by Mr. Robert P. Porter, under the 
direction of the National Association of Manufac- 
turers of the United States of America. Those of 
our readers who are specially interested in the 
subject will no doubt obtain a copy of the report 
for their own use, but many others will be satisfied 
with a statement of its chief items of information, 
and some of the conclusions which are to be drawn 
therefrom, and to these we will at present confine 
our attention. 

The report covers all the great industries of 
Japan, and deals most fully with those whose 
competition has been most keenly felt in the United 
States. It gives a mass of minute details regard- 
ing the industries and the resources of the country 
which throw much light upon the characteristics 
and social condition of the people, and which afford 
an intelligent understanding of the industrial posi- 
tion and possibilities of the Japanese Empire. The 
President of the American National Association of 





Manufacturers says that ‘‘to express briefly the 
conclusions which may be drawn from Mr. Porter’s 
investigations, and from similar studies by other 
observant men, it seems safe to say that the ability 
of Japanese manufacturers to enter successfully 
into competition with their European and Ameri- 
can rivals is limited at present to a few branches 
of industry, and the extension of this competi- 
tion is likely to be somewhat restricted by chang- 
ing industrial and social conditions in Japan. On 
the other hand, the personal wants of the Japanese 
themselves are too simple to create much demand 
for the goods which foreign manufacturers would 
like to sell in that country. But the growth and 
transformation of Japan’s industries necessitate 
the extensive use of foreign machinery, supplies, 
and material. The next 10 years will define more 
clearly than is now possible, the position Japan is to 
occupy among the industrial nations, both as a pro- 
ducer andas a consumer of manufactured articles.” 
These very moderate conclusions may help to allay the 
fears which have been expressed about the severity 
of the coming Japanese competition, although it 
must be admitted that some of Mr. Porter’s facts 
and figures are sufticient to justify considerably 
stronger language. That gentleman explains that 
the object which he had in view was not only to 
ascertain the facts in relation to the industrial and 
commercial progress of Japan, but also to find out 
as far as possible the conditions of the several 
leading industries, in the hope of ascertaining 
wherein American enterprise can best achieve 
success in Japanese markets. The information 
which is useful to American manufacturers should 
also be useful to British manufacturers. 

Mr. Porter gives an interesting account in his 
opening chapter of the location of the principal 
Japanese industries, which ought to be carefully 
studied by those who wish to make themselves ac- 
quainted with the industrial possibilities of Japan. 
The district which interested him most was that 
round the Bay of Osaka, including the cities of 
Hyogo, Kyoto, and Osaka, which altogether have 
a population of 3,750,000. From this the mighty 
city growing up at the head of the Inland Sea can 
draw its supply of cheap labour. But, more than 
this, within a hundred miles north and south, 
Osaka and the great commercial port of Kobe 
have a population of over 16,000,000, and within 
this radius may be found (excepting Tokio and Yoko- 
hama) all the large cities of Japan. Crossing the bay, 
only 60 miles away, and there is the island of Shi- 
koku, with 3,000,000 more. Here is a tributary 
population greater than that around London, and 
compared with which New York and its environ- 
ments seem a thinly settled country and Chicago an 
unsettled area. From this centre of industrial 
energy, Japan has a splendid outlet through the 
Inland Seas, and can supply China, now open to 
commerce and manufactures, rapidly developing 





Korea and Formosa, which the Japanese are now 





civilising ; and when the great Siberian railroad 
is completed, Osaka can send its goods direct to 
London from Vladivostock by a water journey of a 
few days. Surely, Mr. Porter remarks, the possi- 
bilities of this part of New Japan are full of hope, 
and forecast future prosperity for the empire. 

Mr. Porter says that there never was a people so 
completely absorbed in industrial and commercial 
questions as the Japanese at this period of their 
history. Emperor and Prime Minister, the Cabinet, 
members of the Imperial Diet, and minor officials, 
are all imbued with the progress and future great- 
ness of Japan in manufactures, in commerce, and 
as the dominating nation of this part of the world. 
At public dinners, on official occasions of all sorts, 
the drift of the remarks is, what can be done to 
help the material progress of Japan, and this has 
been largely taken up by the vernacular papers. 
Mr. Porter was struck, while in Japan, with the 
keynote of nearly all the public speakers, and espe- 
cially the public addresses of the several members 
of the Cabinet who officiated at the several banquets 
and meetings during his stay there. In these 
utterances almost uniformly the industrial idea 
predominated. No matter what the rest of the 
world may think of Japan, no matter whether the 
manufacturers of the United States are terrified 
or not at the prospects of Japanese competition 
with American industry and labour, the Japanese 
themselves believe that they are cutting a wide 
swath in the commerce of the world. 

The statistics which Mr. Porter gives of the de- 
velopment of their trade and industry are sufficient 
to justify this opinion. He advises the engineers 
of the United States to keep themselves in- 
formed regarding the developments in tramways, 
electric railways, and ordinary railways. He gives 
a sketch of the rapid development of the latter from 
their commencement in 1872 till the end of 1895, 
when there were 593 miles of Government and 1650 
miles of private lines in working order, besides a 
great deal more under construction. If within the 
next 10 years the mileage of railroads in operation 
should increase to 20,000 miles, which on a very 
moderate estimate it is expected to do, it is calcu- 
lated that 5000 locomotives, 20,000 passenger and 
100,000 freight cars must be provided, and this 
equipment abroad would necessitate an expenditure 
of 15,000,000 dols. (silver). 

We have from time to time given an account of 
the chief steamship enterprises in Japan, and Mr. 
Porter dwells on these at length, and he is 
strongly of opinion that, as things stand to-day, 
Japan is buying far too much of England when we 
consider the amount of Japanese products which 
England buys of Japan. He looks to the exten- 
sion of direct Japanese steamship lines to America 
as a means of causing a great increase of business 
between America and Japan, especially when the 
new treaty between these two countries comes into 
force in 1899, and he makes a number of sugges- 
tions for advancing the interests of the United 
States of America in the foreign trade of Japan. 

He gives an interesting account of the develop- 
ment of that trade and of its present condition. 
In 27 years—from 1868 to 1895—the foreign com- 
merce of Japan has increased more than tenfold. In 
1868 the total of the imports and exports was 
only 26,246,543 dols. (silver), while in 1895 the 
aggregate foreign trade of the country amounted 
to 265,372,755 dols. (silver), a gain of 239,126,212 
dols. The increase of 1895 over 1894 was about 
8,000,000 dols. more than the entire foreign trade 
of the country 27 years ago. The growth of the 
foreign trade of Japan in this period has been 
almost equally divided between the imports and 
exports, the import trade having increased 
118,563,507 dols., while the export trade shows a 
gain of 120,557,705 dols. We have on former 
occasions given some details of the most important 
items of trade, so that we need not go into them at 
present. 

Probably the part of Mr. Porter’s report which 
will receive the greatest amount of attention in this 
country will be that relating to cotton spinning 
and weaving in Japan, and to this we would direct 
the attention of the manufacturers of Lancashire. 
The subject is of so much importance that we will 
reserve it for special notice in another article. 
Although the silk manufacture in Japan has not 
the same interest to the people of this country as 
that of cotton, it has long been one of the chief 
industries of Japan, and Mr. Porter gives a con- 
siderable amount of useful information regarding 
it. The production of rugs and mats for floors has 
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increased very rapidly during recent years. The 
manufacture of matting especially has developed in 
10 years from a distinctively local industry to one 
of considerable international importance. In 1885 
the value of the exports was only 935 dols. (silver), 
whereas in 1895 it was 3,461,369 dols. (silver), and 
now it reaches nearly 5,000,000 dols. 

The least satisfactory part of Mr. Porter’s report 
is that relating to the mineral resources of Japan, 
and the industries which are connected with them. 
He was evidently more interested in the textile 
than the mechanical industries, but still he has a 
chapter dealing with some of the most important 
developments in the past and the most important 
proposals for the future. He shows the poverty of 
Japan as an iron and steel producing nation, by 
comparing the output of iron and steel with the 
demand for it inthe country. The total produc- 
tion in 1894 was as follows: Cast iron, 15,760 
tons; wrought iron, 4815 tons; steel, 932 
tons. Between 1888 and 1892 inclusive, the 
total of iron employed at military arsenals 
was on an average 3661 tons yearly; that of 
the navy during 10 years in shipbuilding and 
three years in arsenals was 6361 tons, making a 
total of 10,022 tons. Up to April, 1893, the total 
of railways already existing or in course of con- 
struction was 2631 miles, which required in rails, 
bridges, &c., 430,232 tons. For repair and con- 
struction these railways would require an average 
of 17,209 tons a year. Between 1888 and 1892 
inclusive the imports of rails averaged 26,860 tons 
per annum. For building, for the merchant marine 
and for use in various iron works, from 1888 to 1892, 
the average consumption was fully 34,000 tons per 
annum, so that, without counting railway exten- 
sion, Mr. Porter calculates on Japan requiring 
100,000 tons of iron and steel annually, and he ad- 
vises the American manufacturer to look after this. 
He knows that the Japanese are making arrange- 
ments for carrying on the manufacture of iron and 
steel on a large scale, but it will take a consider- 
able time before these are completed. Moreover, 
it does not appear from the geological surveys that 
the iron ore deposits of Japan are very extensive or 
very accessible, a fact which, of course, has a very 
important bearing on the development of me- 
chanical industries in Japan. Our large de- 
posits of coal and iron have made Britain what 
it is, and without a cheap supply of the raw 
materials it will be quite impossible for Japan 
ever to take a leading part among the manufactur- 
ing nations of the world. China is said to have 
immense resources, and if the Chinese only awoke 
to a sense of their power, they might easily change 
the position of the centre of magnitude of the 
world’s manufactures. 

Mr. Porter has two interesting chapters on the 
lacquer, porcelain, and glass ware of Japan, and on 
the products of the forest, farm, and sea, but these 
are a little beyond our scope, and we must refer 
those of our readers who are interested in them to 
the report itself. For their information we may 
state that it is issued by the Bureau of Publicity of 
the National Association of Manufacturers, Phila- 
delphia, Pa., and may be obtained through any 
bookseller. 








LIGHT RAILWAYS FOR THE CAPE. 


THE question.of the gauge of railways has re- 
cently been interesting Cape railway authorities in 
view of the necessity for feeders to the existing 
lines. The Government have, on the whole, 
showed so much practical wisdom in their railway 
policy, with the sole exception of the initial error 
of having abandoned the standard gauge of the old 
Wynberg Railway Company, that there is very 
little doubt that they will generally follow the lead 
of the Australian colonies, and either build or pro- 
mote ‘‘pioneer lines,” whose chief characteristics 
will be uniformity of gauge and economy of con- 
struction, secured by lightness of permanent way and 
ballasting, simplicity of station accommodation, 
low speed of service, light engines and ordinary 
rolling stock. The rates will be such as to bring 
about a material saving to users as compared with 
cost of carriage on ordinary roads. Such lines in 
Australia are being built for 17501. a mile (exclusive 
of cost of bridges and stations). The Cape Govern- 
ment has already evinced its sense of the import- 
ance of the creation of these subsidiary lines by 
appointing a Commission consisting of the engineer- 
in-chief, the traffic manager, and assistant locomo- 
tive superintendent of the Midland system, to visit 








and report upon the Continental and Irish systems 
of light subsidised local railways, as well as some 
other so-called little railways in Europe. This De- 
partmental Commission reported recently to the 
Select Committee of the Legislative Council ap- 
pointed to‘take evidence on the question, and the re- 
ports and other papers were laid before the Councilin 
July last. The material information collected is of 
such an interesting character, as well as compara- 
— so little known, as to justify some summary 
of it. 

The inquiry dealt with the adaptability and suit- 
ability of light normal and narrow gauge rail- 
ways to districts in the Cape Colony of a purely 
agricultural and pastoral character, offering only 
local traffic, without the addition of mineral 
or large commercial and passenger  traftic— 
districts that could not afford sufficient traftic to 
pay working expenses and interest on railways 
costing from 40001. to 60001. a mile; in other 
words, districts similar to those traversed by exist- 
ing branch lines in the colony (e.g., Kraaifontein- 
Malmesbury (303 miles), Uitenhaage and Graaf 
Reinet (178 miles), Alicedale-Grahamstown (35 
miles), Blaney and King Williamstown (10 miles), 
besides the private line Grahamstown-Port Alfred 
(42 miles), none of which pay interest on their 
cost, and barely their working expenses. The 
evidence laid before the Commission showed, first, 
that whereas the average cost of normal gauge lines 
in the Cape Colony had been 9000/. a mile, these 
could now be built with heavier rails for about 
half that amount ; second, that the Vryburg-Mafe- 
king extension through easy country cost 2000I. 
and the Indwe branch through average country 
cost between 3000/. and 40001. a mile, both lines 
being built under contract and exclusive of 
rolling stock ; third, that little railways in the Cape 
of 2 ft. 6 in. gauge had been built in the case of the 
Namaqualand Railway (half through difficult and 
half througheasy country)at an original cost of 14001. 
and subsequently reconstructed with heavier rails 
at a total cost of about 3000/1. a mile, and that lines 
of the 2-ft. gauge (like the Beira Railway) could be 
generally built for 2000/. a mile), the equipment 
and permanent way costing only 5501. a mile; 
fourth, that the cost of working such little railways 
was approximately half that of the normal gauge 
railways. 

Cost of Various Elements in Light Railway Construction. 











Average : _ 
Propor- tem 0} A 
tional | Construction. Prime Cost Depending upon 
Value. 
per cent 
Chiefly—nature of country—but in 
20.00 | 1. Earthworks ( average country would amount to 
and 4 a difference of 25 per cent. be- 
10.00 | 2. Culverts tween a 3ft. 6in. gauge and a2-ft. 
gauge. 

5.00 | 3. Bridges .| Largely—nature of country—very 
little on difference of gauge, 
as proportionate reduction in 
strength is inexpedient. 

22.50 | 4. Permanent| Weight of rail, cost varying directly 
way in proportion to same. NoTre— 
These results, however, are some- 
what too favourable to light roads, 
as weight of rail varies with a lineal 
dimension and cost more closely 
with an area. j 
10.00 | 5. Ballasting and| Gauge, and varying proportionately 
laying therewith. 

7.50 | 6. Station build-| Neither weight of rail nor gauge, but 
ings and plat-| volume of traffic and number of 
forms stations, 

0.25 | 7. Platelayers’cot-| Length of line, independent of gauge. 

es 

0.25 | 8 Employes’ m » (slightly on volume of 
quarters traffic and number of stations). 

0.75 | 9. Gradients and| Length of line. 
distant posts 
and signals : 

0.75 |10. Telegraph a » (slightly on number of 

stations). 

0.50 |11. Roaddiversions| Length of line. 

1.00 |12. Fencing ” ” 4 

5.00 |13. Expropriation a » (slightly on gauge). 

0.50 |14. Engineering ” ” 

15.00 |15. Equipment Volume of traffic (slightly on gauge). 











On the other hand, it also showed that by retain- 
ing the normal gauge and adopting light railways in 
lieu of narrow-gauge railways, the following advan- 
tages could be secured: 1. The ready utilisation of 
surplus second-hand rolling stock and permanent 
way. 2. The inexpensive provision of increased 
facilities to meet the requirements of possible 
future expansion in the character and volume of 
traffic, as well as the following disadvantages 
avoided : 1. Entirely new rolling stock and separate 
repairing shops. 2. Transhipment of freight, and 
consequent delays in time and increase in expense. 
Subject to the physical peculiarities inherent in 





specific countries, and the engineering skill dis- 
played in the location of given lines, the prime 
cost of the items of construction of railways of dif- 
ferent gauge seem as given in the Table above. 

With the present low prices for steel rails, small 
sections are slightly more expensive than heavy 
sections, so that lines equipped with the former 
cost proportionately slightly more than those 
equipped with the latter. The following rules for 
determining the approximate cost of py in ac- 
cordance with the gauge, give closely accurate 
results ; 


1. Light railway, cost in £ = gauge in feet and decimals 
x 1000. 


2. Medium railway, cost in £ = gauge in inches x 100, _ 
3. Heavy i is = gauge in feet and deci- 
mals x 1500. 


The relative weight of rail can similarly be ap- 
proximately determined as follows : 

1. Light railway, weight of rail in pounds to yard = gauge 

in inches x 1 _ 
2. Medium railway, weight of rail in pounds to yard = 
gauge in inches + 5 (constant). 

3. Heavy railway, weight of rail in pounds to yard = 

gauge in inches x 1.5. 


The weight of locomotive in tons, proportional to 
rail used, should be one-half to three-quarters the 
weight of the rail in pounds to the yard, and the 
safe maximum speed in miles to the hour would 
also approximately be three-quarters the weight of 
rail in pounds to the yard. 


Cost per Mile, Weight of Rail and Locomotive, and Safe 
Maximum Speed determined by above Rules, correspond- 
ing to most usual Gauges. 


Light Railway. 


| | 1 ips 
Weight of | w.; | Sate Maxi- 
| Cost per Rail in | , Weight of | mum Speed 


Gauge. | Locomotive 





Mile. Pounds to | ™; in Miles per 

| Yard. | ™ Tons. Hour. 
ft. in £ 
5 8 5670 68 34 to 51 51 
5 6 5500 66 | 33 ,, 494 49} 
5 3 5250 63 31h ,, 474 47} 
4 8} 4700 58 28 ,, 42 42 
3 6 3500 42 21 ,, 31h | 31 
3 33 3280 39 | 19}, oat | oat 
3 0 3000 36 [18.6 87] 27 
2 6 2500 30 | 15 4, 22h | 22 
2 0 2000 24 12 ,, 18 18 

Medium Railway. 
5 8h 6300 | 73 36.5 to 54} | 54) 
5 6 | 6600 71 354 ,, 53} | 53 
5 3 6300 68 | 344, SL | bi 
4 8} 5650 | 61 | 304 ,, S | 453 
3 6 | 4200 47 | 93h ,, 354 354 
3 38 3937 | “a 18.8}: 8 
30 3600 41 | 20h ,, 303 | 30} 
2 6 3000 | 35 117% ,, 264 | 26} 
20 2400 29 =| 14h, 214 21} 
Heavy Railway. 

5 8h 8500 102 | 51 to76 | 76 
5 6 | 8250 99 «=| 40h ,, 74} | 744 
5 3 | 7875 94} 473 ,, 71 71 
4 8} 7050 422,68 | 6 
s ¢ 5250 63 | 314 ,, 48} 48} 
8 3% 4970 58} | 20h,, 44 44 
3 0 4500 54 27 wy 404 40 
2 6 3750 45 | 993 §) 333 
22 ws 


5 
ce 
2 
@ 
to 
a 
o 
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Note.—Prices are exclusive of contractors’ profit and financing. 


If a normal gauge has been already established 
in a given country, then, of course, the choice of 
gauge for new lines in that country is necessarily 
and irresistibly biassed in favour of that normal 
gauge; but where this is not the case, or where 
the line under consideration is of such an isolated 
character that it could only in an unlikely and 
remote future form part of the general system of 
railways in that country, then choice of gauge ought 
to be based upon local circumstances and considera- 
tions, the character and volume of the traffic which 
the line would have to deal with, i.e., the number 
of passengers and tons of goods to be carried, and 
the distribution of the traffic throughout the year ; 
second, the physical conditions of the location, 1.e., 
gradients and curves, and their distribution along 
the track ; third, the financial limits imposed by 
the two first considerations would then lead to the 
selection of the species of railway—light, medium, 
or heavy—which would have to be adopted. 

With respect to the gauge, however, the con- 
sideration which seems most important, indepen- 
dently of the supreme consideration of the existence 
or not of other gauges in the same country, is to 
choose the one which can deal most economically 
with the anticipated traffic, that is, convey it with 
the least train-mileage, and with the trains filled to 
their greatest carrying capacity. It is well to bear 
in mind the following principles : (2) The smaller 
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the volume of traftic, the higher the cost of con- 
veyance per unit of weight ; (6) with a given volume 
of traffic, the more trains employed in conveying, 
the higher the cost of conveyance per unit of weight ; 
and (c) that working a light traffic over a narrow 
gauge may often cost more per unit than working a 
heavy traffic over a broader gauge. 

What would really suit the agricultural districts 
of South Africa would seem to be a narrower guage 
line than the normal 3 ft. 6 in., say 2 ft. or 2 ft. 6 in., 


costing not more than 20001. to 2500/., including |, 


rolling stock and road bed, provided with numerous 
sidings into every farm, these worked by the farmers 
with their own cattle. The train service being at 
most one a day each way, run at a speed of 10 to 
15 miles an hour as a maximum, the line having an 
average length of, say, 50 miles. It should be con- 
nected with existing normal lines at one or both 
ends, and start preferably at or near some existing 
normal locomotive dépét. The working arrange- 
ments should be freed from State and municipal 
restrictions and interference, and reduced generally 
to the simplest possible minimum, except at junc- 
tions and termini. Two classes only are required, 
one for natives and one for Europeans. These 
lines should depend solely upon the existence of 
requisite local conditions as to population, attrac- 
tions, products, &c., and above all, local effective 
support, i.e., an undertaking on the part of pro- 
ducers and consumers to contribute something 
towards them, and to give them their entire 
custom. The lines must be assisted by Govern- 
ment and by local bodies with a subsidy propor- 
tionate to their cost, to be regarded as a first instal- 
ment towards the eventual purchase of the lines at 
the end of the concession, with, in some cases, a 
guarantee of interest. In this way purely agricul- 
tural local lines, which are urgently needed, would 
be provided, and could be made to pay, and the 
unfortunate experience of existing agricultural 
branches avoided. 

On the whole, the Commission reported in favour 
(1) of the construction of light railways of normal 
Cape gauge in all districts where the lines would 
necessarily form part of the general railway system 
of the country, but wherever they would be compara- 
tively isolated, then of any suitable and economical 
narrow gauge. 2. Of the construction of such lines 
by contract rather than by departmental work, and 
by private companies rather than by Government, 
so as to avoid the undesirable political element 
unavoidable in the promotion and working of all 
Government undertakings, which seriously handi- 
caps them as compared with private ones. 3. Of 
reasonable financial assistance being afforded to 
them in supplementary ways, consequent upon local 
and independent support. 


THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

As no official announcement was made of the 
abandonment of an official opening of the Exhibi- 
tion, on the 24th, until three days before that date, 
all officials and other visitors from abroad had 
either completed the arrangements for their visit, or 
had actually arrived in Brussels before they could 
receive any intimation of the change. Much in- 
convenience was incurred in consequence, and at 
first a good deal of indignation was freely ex- 
pressed, but, on the wnole, the contretemps was 
accepted good-humouredly. 

Still, the 1897 Exhibition has come into active 
existence under evil auguries, of which, as may 
be imagined, the good people of Antwerp have 
not failed to make the most, still bearing a real or 
fancied grievance towards the Brussels press for 
their criticism of the Antwerp Exhibition of 1894. 

It is, indeed, a reasonable contention on the 
part of those who have bee. specially inconveni- 
enced or annoyed by the failure to carry out the 
programme of last Saturday, chat the impossibility 
of an ofticial opening on that day was obvious weeks 
ago, and that a timely annourcament to that effect 
might have been reasonably expected. All this, 
however, as well as the actual causes of the delay, 
is ancient history now, and may be dismissed to give 
place to a more useful consideration of actual facts. 

So far as the general public was concerned, the 
programme of opening was fulfilled, for the gates 
were opened at one o’clock on the 24th, and many 
thousands of persons took advantage of the bright 
sunshine to satisfy themselves as to the actual con- 
dition of things, about which they had heard so 
many contradictory reports. So far as the grounds 





were concerned, the transformation scene usually 
preceding an exhibition, had been effected. Within 
60 hours, the impassable mud had been exchanged 
for dry and solid roads of gravel or screened granite. 
The ragged hoarding had given place to permanent 
fences, with pay-boxes and exits. The grounds 
were gay with thousands of suspended spheres of 
coloured celluloid each containing an incandescent 
lamp ; Old Brussels was opened to the public (it 
had been inaugurated the night before by a press 
fete sadly lacking representatives of the fourth | 





estate); and the numerous cafés and restaurants 
were already gathering in the earnest of an abundant 
harvest. 

Unfortunately this wonderful change did not 
extend to the interior of the Exhibition. Work 
was going forward somewhat languidly, as became 
a civic holiday, and impeded by the difficult circula- 
tion of a great concourse of people. It is intended 
(until further orders) that the Exhibition will be 
open from day to day at one o'clock, so that only the 
mornings will be available for uninterrupted labour. 
This will not only prove a great inconvenience to 
exhibitors, as well as putting them to additional 
expense, but it will delay the completion of the 
Exhibition still more, and will prove a source of real 
danger to the public. However, all these and 
many other difficulties are being met in the best 
possible spirit, and will soon be overcome. 

Still it is quite idle to expect that the Exhibition 
will be completed at an early date, and the first of 
June, as we predicted last week, will probably be 
quite soon enough for foreign visitors to arrive, and 
for any official inauguration, if such there is to be. 
An official opening would be clearly illogical, the 
Exhibition having been opened on the day fixed, 
but it is quite probable that at a convenient season ; 
the King will honour the undertaking by a formal | 
visit, and meantime the responsible association has 
protected itself against the heavy fine of 10,000 
francs a day, payable to the financiers who pur- 
chased the entrance money, in the event of delay. 

It is stated that the magnificent avenue leading 
from the Pare du Cinquantenaire to Tervuren, 63 
miles long and 300 ft. in width, will be ready and 
equipped with electric tramways by May 15; but 
this appears very unlikely. It is true that a line of 
rails hus been laid the entire distance for the con- 
venience of engineers and workmen, and that a 
steam car can be run from one end to the other, 
but the installation of electric lines is a very dif- 
ferent matter, and, if one may judge from the 
deliberate slowness which haskeptthe main streets of 
Brussels well-nigh impassable since last September, 
by the construction of a great network of electric 
lines, still apparently as far from completion as ever, 
the railway construction on the Tervuren Avenue 
cannot be finished at a very early date. But when 
finished it will be magnificent, and in years to come, 
when trees have grown, and houses have been 
erected on each side of this great boulevard, it will 
probably be without its equal in the world. 

Naturally the Tervuren part of the Exposition 
is also backward ; the weather has been hostile, 
and the works very extensive, but there can be no 
doubt as to the great popularity of this beautiful 
resort when fine weather shall have come. In one 
respect the British section has a special interest in 
Tervuren, Mr. F. Behr, of 6, Old Jewry, having, at 
an outlay exceeding 30,000/., constructed a railway 
to demonstrate thevalue of a mono-rail system deve- 
loped from the original plans of Mr. Lartigue, which 
were experimented with in Westminster, and on a 
large scale, in Ireland, some yearssince. Whatever 
may be the outcome of this experiment, the greatest 
credit is due to Mr. Behr for the courage he has 











displayed, in risking so much on an experiment. 
We shall later on devote some space to this ex- 
hibit ; meanwhile we may say that the motive | 
power is electricity, furnished by a station specially | 
constructed by the Belgian Government ; that the | 
car, which weighs 33 tons, was built by the Glou- | 
cester Railway Carriage and Wagon Company, and | 
that the motors are furnished by Messrs. Parker 
and Co., of Wolverhampton. This railway, popu- | 
larly known as the ‘‘ Lightning Express,” consists | 
of 5 kilometres of single line, with curved ends of | 
500 metres radius, so as to form a continuous track. 
The line is a modification of the single rail (Lar- | 
tigue) system, and, it is claimed, has been adapted | 
to speeds of 100 to 120 miles an hour, by Mr. Behr, | 
the train consisting of one saloon carriage capable | 
of holding 100 passengers and driven by electricity. | 
One of the features of this carriage is that all the | 
heavy weights are carried by two bogies consider- | 





ably below the level of the main rail, and the car- 
riage body with the passengers is above the main 
rail in one piece, so that the action of the centri- 
fugal force is principally on the guide rails, and not 
on the main rail. There are many other special 
features ; for instance, the arrangement of the 
guide wheels, the suspension of the motors and the 
brakes, &c., which all have for object absolute 
security at very high speeds on curves. The air 
brake is so constructed that the resistance of the 
air in front of the train, produced by its own velo- 


| city, is utilised in reducing the speed of the train, 


when required. The speed proposed to be ob- 
tained is at least 100 miles an hour, equivalent to 
600 revolutions per minute of the driving wheels. 
The carriage, constructed by the Gloucester Rail- 
way Carriage and Wagon Company, is 58 ft. long, 
and capable of seating 100 persons; it is built 
entirely of steel, cased on the inside with mahogany 
partitions and mouldings, the roof being of Cal- 
corion (an imitation of old Spanish leather), banded 
with mahogany and gilt mouldings. It is divided 
into compartments, one proposed for the use of 
Royalty being 20 ft. long and 5 ft. 6in. wide. The 
seats, which are divided for each passenger, giving 
ample support for the body, rendered necessary by 
the great speed, are comfortably upholstered in 
crimson Utrecht velvet, while those of the Royal 
compartment are of crimson brocade silk, with 
carpet to match; the walls and doors of this 
compartment are also padded and lined with 
the same material. The wheels, which are 
eight in number, are central, the covering for them 
being formed by the central row of seats, which are 
placed back to back. The motive power on the 
carriage was supplied by Messrs. Thomas Parker, 
Limited, of Wolverhampton ; it consists of four 
series-wound motors of four-pole type, having 
toothed armatures wound with Eickemeyer patent 
coils. Each motor is capable of working up to 150 
brake horse-power when supplied with current at 
an electromotive force of 700 volts and running at 
a speed of 600 revolutions per minute ; it transmits 
energy by means of two ‘‘Renold” patent steel 
chains from pinions geared on each end of the arma- 
ture shaft to axle of wheel. Each motor drives 
one of the four axles of the train, and the car axles 
run at the same speed as the motors. Current 
for the motors is taken from an insulated steel 
rail of channel section, carried along the whole 
structure. Collectors running along this rail pick 
up the current as the train moves. The return 
circuit is made through the wheels and ordinary 
rails. The motors are controlled by a set of switch 
gear fixed in the driver’s box. Atstarting, the four 
motors are connected in two-parallel-two-series, 
with a resistance in series with them. This resist- 
ance is gradually cut out, and the connections are 
then changed so that all four motors are connected in 
parallel with the resistance in series. This latter 
is cut out so that the four motors in parallel then 
become connected directly across the full electro- 
motive force. To attain a still higher speed, the 
series field winding of the motors is shunted 
through the resistances. A double-pole automatic 
magnetic cut-out is fixed above the controlling 
switch, and circuit is made and broken entirely by 
this, either automatically, in event of too much 
current being demanded for any reason, or by the 
man in charge when he wishes to stop the train. 
A reversing arrangement is provided, so that the 
train can be run in the reverse direction at a slow 
speed should it be necessary. 

No other section in the Exhibition can claim so 
bold and novel an exhibit of traction as this, and 
the same may be said with confidence of the col- 
lective exhibit of Mr. R. W. Blackwell, of 39, 
Victoria-street, to which we referred last week. 
This exhibit occupies 3000 square feet of space, and 
comprises plant of all kinds for electric railways. 
The exhibit is not complete, but is advancing 
rapidly. 

Owing to the somewhat primitive arrange- 
ments. for the transport and delivery of goods 
in the section, and also to a slight reduction 
in pressure, exhibits are coming more gradually 
into shape than might have been hoped, but 
another 10 days will certainly see the British 
Section practically complete. In ship models, 
supplemented by the surprising and unique 
display of more than 200 house flags of as many 
merchant shipping companies, we shall, it may be 
confidently hoped, hold our own against any other 
nation, and already the magnificent models of the 
Fairfield and Clydebank Companies, of Armstrong, 
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of the Peninsular and Oriental, and of Messrs. 
Thomas Cook and Sons, are attracting large crowds, 
while the spaces to be occupied by other exhibitors 
of the same class, are growing fewer every day. As 
for the space in the Main Hall, it will be time to 
speak of that next week, when most of the work will 
be completed. 

Although outside our scope, a few words may be 
given here to our fine art display, which is now 
completed, and which elicits on all sides unqualified 
admiration. . No fewer than 650 entries will figure 
in the catalogue of this section ; the pictures were 
hung by Mr. Val Prinsep, Mr. I. Spielmann, and 
Mr. J. Fulleylove, the resident representative of 
the Fine Art Committee in Brussels. 

It is satisfactory to note that the system of fire 
protection appears to be as efficient as possible ; the 
numerous hydrants are supplied with hose, and 
firemen patrol the building. In this connection 
may be noted the curious incident of two fires— 
happily suppressed instantly—that occurred almost 
simultaneously in quite different parts of the Ex- 
hibition, in each case due to the same cause—the 
ignition of the sunblinds immediately beneath the 
skylights from the concentration of the sun’s rays 
by a drop of water or a defect in the glass. Happily 
no damage or alarm ensued, and the danger thus 
suggested can be easily avoided. 

We have spoken in this article only of the British 
Section. Of the others, it may be said that the 
very attractive, though small, courts of Austria- 
Hungary and Switzerland are nearly complete ; that 
the elaborate constructions of France are in pro- 
gress; that the United States remains a waste ; 
that Germany and the other smaller courts are very 
backward ; that a bad example of unreadiness 
has been set by Belgium ; and that exhibits in the 
Machinery Hall are practically non-existent. 

But we repeat there is every promise that 
by the first of June the Brussels Exhibition will 
be the pleasantest and most attractive that the 
world has been invited to visit for a long while. 


AFFAIRS IN CHINA AND KOREA. 

Ir is very interesting to watch the game which is 
going on in the Far East, and to cbserve the moves 
which are being made not only by the Govern- 
ments interested, but also by the representatives 
of the different nationalities, for a share of the 
trade which is rapidly developing. For some time 
past a sort of triangular duel has been going on 
between Japan, China, and Russia with regard to 
Korea and Manchuria, and it is quite evident that 
Russia is having the best of it. The special corre- 
spondent of the Times in the Far East recently 
expressed the opinion that the story of Japanese 
ascendancy was largely one of wasted opportunities 
and good intentions unfulfilled. To theimpatientand 
violent methods of Japan, Russia has opposed the 
persuasive contrast of patience and moderation. 
Japan insisted upon casting the whole country into 
anew mould of her own shaping, and proceeded 
to dragoon the stolid Koreans into the paths of 
progress, whereas Russia is quite prepared to dis- 
charge the functions of a guardian without insist- 
ing too rigidly upon individual or national reforma- 
tion. Russia is remarkably free from the passion 
for reforming the world, and tries to be all things 
to ‘all men, and especially to such men as are in 
possession of influence, however wrongfully gained 
or mischievously used. Her reward, so far as Korea 
is concerned, is that she is now in calm enjoyment 
of the ascendancy for which the Japanese fought 
and defeated China. So far Russia has used her 
ascendancy with prudence, but she is gradually in- 
creasing her influence. by the appointment of Rus- 
Slans to important positions. Not only have the 
Japanese lost almost all political influence, but 
they also find that they are at a disadvantage with 
those of other nationalities in obtaining concessions 
for engineering and industrial works. For instance, 
the Americans have been allowed to secure a conces- 
sion for the railway to connect Seoul with its sea- 
port, Chumulpo, and a French company is to have 
the construction of a line to Wiju, on the Manchu- 
rian frontier. The Japanese protest strongly against 
both concessions as a violation of engagements en- 
tered into towards them, but they can do hardly more 
than protest. A royal edict has bzen issued assi- 


milating the gauge of all railways to that of the 
Russian system instead of the Chinese gauge, which 
had been hitherto adopted. Meantime affairs seem 


the day. He is recognised asa man of great ability 
and astuteness, but his antecedents, judged by 
European standards, will not bear inspection. 
Moreover, he is known to have little love towards 
Britain, and this, no doubt, accounts for much of 
the American influence which has been felt in China. 
American syndicatesare said to have been formed for 
the purpose of developing industrial worksof various 
kinds in China, and Sheng seems to do all he can in 
their favour. As director of the China Merchants 
Company he equally controls the most powerful com- 
mercial and shipping enterprise in Chinese hands. 
He has created the new Imperial Bank of China, 
which gives him control of future financial develop- 
ments ; and he has obtained an Imperial edict in- 
corporating the present ‘‘ North China” Railway 
with his projected great trunk line from Pekin to 
Hankow. The, Pekin-Hankow line will be over 
900 miles long, and certain geographical features, 
and notably the Yellow River, on its route, present 
grave difficulties. The lines connecting Woosung, 
Shanghai, Hangchow, Soochow, and Chingkiang, 
which Sheng is now going to take in hand first, run 
through a wealthy and populous district. The 
length of the system will hardly exceed 200 miles, 
and the country offers no obstacles. To give some 
idea of the eagerness with which foreign agents 
are struggling for a footing in Chinese railway pro- 
motion, it is interesting to note that tenders to 
supply 3001. worth of tools alone were sent in by 
42 different firms. It is very uncertain what pro- 
portion of the rails, &c., required will be obtain- 
able from the Han Yang Iron Works—their work- 
ing hitherto has been disastrous—but a Pittsburg 
expert, Mr. Kennedy, has lately been given control 
of their management. The American syndicates, 
in preferring their claims, urge the advantage to 
China of placing its industrial and engineering 
affairs in the hands of American subjects, who 
are unaffected by the political complications at- 
taching to rival European claimants. Both the 
Belgians and the Germans have powerful finan- 
cial missions in China for the purpose of obtaining 
a share of whatever concessions may be going. The 
Danes also seem anxious to take part in the game 
which is going on in the Far East. News comes 
from Copenhagen that a company has been formed 
by capitalists and bankers for the establishment of 
a regular line of steamers between Denmark and 
the Far East. It is proposed to employ three large 
vessels, which will leave at stated intervals from 
Copenhagen, and after touching at an English port 
and a Mediterranean port not yet decided upon, 
will call at Port Said, Suez, Aden, Colombo, 
Penang, Singapore, Hong Kong, and perhaps 
Bangkok. Thus another factor will be added to 
the shipping competition in the Far East. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution of 
Mechanical Engineers is being held this week in 
the theatre of the Institution of Civil Engineers, by 
permission of the Council of the latter body. There 
were two sittings for reading of papers on the pro- 
gramme, the first being held on the evening of 
Wednesday, the 28th inst., whilst the second will 
be held this evening, yesterday evening being de- 
voted to the annual dinner. On the members 
assembling on Wednesday, the chair was taken by 
the President, Mr. E. Windsor Richards. The 
secretary having read the minutes of the previous 
meeting, the names of new candidates were 
read out, 51 in all being elected. The 
President next announced that the building of the 
Institution house was making good progress. 
Members would shortly be informed by circular 
that 250 debenture bonds would be issued to pro- 
vide the money required for the completion of the 
house. It was to be hoped that these debentures 
would be taken up by the members separately, as 
that was more desirable than that large numbers of 
bonds should be taken up by few members; the 
bonds would bear interest at 4 per cent. The Pre- 
sident said he reserved any remarks he had to make 
on the rise and progress of the Institution until the 
Jubilee meeting, which would be held in Birming- 
ham, the birthplace of the Institution, during the 
forthcoming summer. 


MEcHANICAL PROPULSION ON CANALS. 
A paper by Mr. L. 8. Robinson, entitled ‘‘ Me- 
chanical Propulsion on Canals,” was next read. 


At the conclusion of the reading, Mr. Robinson 
stated that he had been obliged to omit a great 
many points that he would , ae liked to have 
included in his paper, on account of the limited 
space. He wished to call attention, however, 
to some unexpected results that had come out in 
consequence of his investigation. For boats of 
the same form, and under otherwise similar 
conditions, and within the limits of the experi- 
ments, the resistance to traction was entirely inde- 
pendent of the length of the boat. He had referred 
to experiments made by M. de Mas with three 
boats having the same breadth amidships, and fore 
and aft shapes as nearly identical as possible. They 
differed only in the length of the hull below water, 
being respectively 124.64 ft., 99.44 ft., and 67.44 ft. 
the draught was 5} ft. The total resistances of these 
three boats at the same speed were almost iden- 
tical. The first two referred to were subsequently 
tried again at the same speeds, but with 1 ft. less 
draught, when they gave resistances absolutely 
identical with each other. The author concluded 
that, from these results, it followed that the resist- 
ance due to the build of the boat does not vary in 
the ratio which the breadth amidships bears 
to the length. This was contrary to what 
would have been expected, and was different to 
the results that would be obtained with boats 
moving in unrestricted water, The next point he 
would draw attention to was the great influence the 
ratio of the sections of the canal and the boat re- 
spectively had upon resistance. In some experi- 
ments made at the speed of 0.82 ft. per second, 
the resistances in the River Seine were the same 
at draughts of 3.28 ft. and 4.27 ft. The boat was 
99 ft. long and 16.44 ft. wide ; she was towed in 
the River Seine and in four different canals with 
draughts of 3.28 ft., 4.27 ft., and 5.25 ft., and at 
speeds of 0.82 ft. to 4.10 ft. per second, or 0.56 to 
2.80 miles per hour. In the River Seine, where the 
minimum value of the ratio of the wetted section 
of waterway to the immersed midship section 
of the boat was not less than 72.5, the ratio which 
the resistance in a canal bears to the resistance in a 
river could, without appreciable error, be taken as 
1; with the draught of 4.27 ft. and at a speed of 
2.46 ft. per second or 1.68 mile per hour, the ratio 
of the resistance was only 1.38 in a canal where 
the ratio of section of boat and canal attained a 
value of 6.39 ; in another canal, where the ratio of 
sections fell to 2.94, the ratio of resistances rises to 
3.82; that was to say, for a reduction to a little less 
than half in the sections, the ratio of the resist- 
ances were nearly tripled. This example showed 
how great an influence the ratio of the sections had 
upon the resistance. The figures given were purely 
experimental, and not arrived at by any mathe- 
matical calculation. The author also referred to 
injury to banks caused when travelling above three 
miles per hour, due to restricted area of the canal. 
Sir Leader Williams was the first speaker in the 
discussion. He said his lifetime had been spent in 
canal navigation. The first thing to do was to provide 
a good section of canal, just as a railway engineer 
knew that it was no good talking about locomotives 
and rolling stock until he had provided a good per- 
manent way. He considered that the nearer the 
cross-section of a canal approached a parallelogram 
the better. He referred to the normal section of 
French canals, which the author had placed on the 
wall, where the sides had a considerable slope. 
This form of section, he said, could-not be kept 
up properly when a screw was used, for when boats 
were passing each other, the screw which was below 
the surface got near the bank, and the water scooped 
away the soil. The author had said that the bank 
was affected 1 ft. below the surface, but when the 
propellers were brought near the bank in the way 
he had described, the cause of damage would ex- 
tend lower down. The speaker next related his 
experiences with the Bridgewater Canal, of which 
he drew a section on the blackboard. When the 
canal first came under his jurisdiction the banks 
were sloping in much the same manner as those of 
the standard French section. This did very well 
for horse towing, but unfortunately farcy got 
among the horses, and this turned to glanders ; the 
consequence was that the horse traction was altc- 
ether disorganised. A consultation was held, and 
Sir Leader Williams suggested that steam towage 
might be used, and it was decided that efforts should 
be made in this direction. The speaker consulted 
authorities, and the best book he could find on 
the subject was one by Fairbairn, dated 1831, and 
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steam were used. He accordingly took a boat 
60 ft. by 10 ft. and put into it a boiler, with 
a single-cylinder engine, working at 80 lb. pres- 
sure. The screw with the boat thus fitted, they 
was geared down from the engine by means of 
tooth gearing with wood and iron cogs. They were 
able to tow two or three flats holding 35 tons each, 
the barge itself carrying cargo, and at that rate 
they reduced working expense to about one-half 
that of horse towage. This was the bright side 
of the picture, but there was a reverse. After 
a time they found that when two tugs were passing 
each other the screws washed away the bank at a 
point about half-way down, the material being de- 
posited on the bottom towards the sides, and this 
speedily distorted the section of the canal. They 
dredged away the material from the bottom, only 
to get more deposited, and after a time, the banks, 
being undermined, began to fall in; it was 
therefore determined that the canal should be 
improved in section throughout. If they had only 
had steam towage to deal with, it would have been a 
comparatively simple matter and one only of 
expense, but the Bridgewater Canal was a trunk 
line collecting traftic from many other systems, and 
they had to allow for all means of propulsion ; it 
was therefore needful to keep up the towpath and 
yet give a larger sectional area. On the towpath 
side, therefore, a vertical wall, or piling, was put 
in. On the further side the bank was sloped off 
very much ; the bottom was dredged out from the 
original 4 ft. 6 in. to 6 ft. The result was remark- 
able in regard to the power of towing. The same type 
of tug that would formerly take two or three barges 
of 35 tons each would tow four barges of 50 tons 
each, with the same expenditure of power. The rate 
was 2} miles an hour; the distance was 30 miles, 
the trip being from Runcorn to Manchester, and 
the time occupied being about 10 to 11 hours. 
Not only in this way was there a large saving in 
cost of towage, but the canal company found them- 
selves masters of the traftic, which they had never 
been with horse towage. In the Lancashire dis- 
trict, if a man was utterly useless and had no 
character, he naturally applied for work on the 
Bridgewater Canal. With such labour they could 
naturally not depend on anything like punctuality, 
with a large number of beershops and public-houses 
in the vicinity of the canal. With steam traction 
everything worked in railway fashion. They put 
a decent man on the tug, and gave him a 
premium on the work done ; he took care to 
keep on towing, and the barges were bound to 
follow. In this case the great improvement that 
had been effected in the traftic was, therefore, founded 
on a good section of canal. He would refer to 
another instance. He had been engineer to the 
Weaver Navigation. In the year 1852 the salt 
traftic down that river from Northwich was carried 
on by two horses towing a flat of 80 tons. The 
Weaver Navigation was governed by a public trust ; 
the trustees had incurred no debts, and had no 
shareholders to worry them for dividends; they, 
however, made a handsome profit out of the naviga- 
tion, a large part of which went to relieve the 
Cheshire county rates. When he became engineer, 
thetrustees gave him large powers. He improved the 
section of the river, and soon one horse was able to 
tow 150 tons as easily as two had before towed 80 
tons. Matters progressed, and steam towage was 
introduced. The result was that an enormous 
traftic was carried on in salt between Northwich 
and Liverpool. The railways never had a pound of 
this traftic. They knew they could not compete 
with water carriage, which had complete mastery 
of the field. Another advantage in this carrying 
of salt in large quantities in barges, was that each 
flat became a warehouse in itself ; it could go along- 
side the ship and discharge directly into the hold. It 
was not easy to imagine wha; would be the result if 
all this large amount of salt were carried in railway 
wagons, which would bedistributed allover the quays 
of Liverpool. He had at one time paid a good deal of 
attention to wire rope haulage. He had found it 
was used with success on the Continent, and it was 
obvious to him that the amount of slip with a screw 
propeller towing must be large, but if he could 
get two or three turns of a wire rope on a drum, the 
boat must go at the peripheral speed of the drum. 
This was very well on a straight canal, or where 
there was not a mixed traftic. The Bridgewater 
Canal, however, had been laidout by Brindley to have 
no locks; it, therefore, curved about to keep level 
ground, and was, in fact, all curves. In rounding 
these curves the rope was brought straight at the 











ints, and the result was it stopped the traffic. 

e had spent a good deal of money on this ex- 
periment, but had to give it up. 

Sir Leader Williams thought that there might be a 
great future for electricity in canal towage. There 
might be objections to putting overhead wires in the 
streets of towns, but this would not apply to canals. 
In carrying out such a system, however, the vital 
point of non-interference with other traffic must be 
remembered. He was well acquainted with the 
Aire and Calder Canal, and was much interested in 
the working of the boat-trains. This canal was 
really a canalised river, and was therefore full of 
curves. The various flats forming the train were 
connected together by two ropes on the port and 
starboard sides respectively. When it was desired 
to round a curve, the rudder was not put over in 
the ordinary way, but the rope on the inside of 
the curve was tightened up, and that on the 
outside of the curve was slackened. In this way 
the train conformed to the course of the river. 
Some very remarkable steam propulsion was carried 
out on the tributaries of the Mississippi River. 
Sternwheel steamers were used, and they would 
push in front of them a mass of lighters, carrying 
as much as 40,000 tons of coal. It seemed almost 
incredible that such a thing could be done. The 
course of the boats was, however, with the current. 
They had many difficulties to contend with in this 
navigation; they could only work in freshets, and 
there was a complete system of telegraphic com- 
munication carrying information down river what 
water was to be expected. Sometimes the water 
went by and the barges got left aground. They would 
build these flats, or boxes, as they might be called, 
at a very low price up country where timber was 
cheap ; and when they got to New Orleans, where 
timber was dear, it became a question what price 
could be got for the barges if they were broken up 
and sold as lumber. 

Mr. A. D. Ellis referred to comparative experi- 
ments on screw and hydraulic propulsion which he 
had made in connection with Mr. Crichton on the 
Leeds and Liverpool Canal above Skipton. These 
had been referred to by the author in the paper. 
The canal there was 4 ft. 5 in. deep, and there 
was practically no current. One of the most 
notable features of these experiments was that with 
a.certain description of nozzles, a speed of 2} miles 
per hour was obtained for the same horse-power 
with hydraulic propulsion as with the screw. 
Above this speed the power required for the hy- 
draulic propulsion increased at a more rapid rate 
than for the screw ; without the nozzles the boat 
could hardly be moved along. Mr. Ellis was 
anxious that the name of the Rev. Mr. Capell 
should be associated with these experiments, for 
he had designed the form of vane and nozzle which 
had been used. Mr. Ellis thought that the success 
they had obtained in the hydraulic propulsion in 
driving at 2} miles an hour, with only the same 
power required as with the screw, was a result 
that had not been obtained before. Although the 
speed was low, it was equal, as had been shown by 
the author of the paper—if his investigations with 
regard to the ratio of boat section and section of canal 
were followed out—to 8 or 9 miles in open water. The 
only results on record in regard to this matter 
were given in connection with some boats built by 
Messrs. Thornycroft for lifeboats, but he believed 
that the results he had chronicled were more re- 
markable. They had not continued their experi- 
ments further, because they were not able to get 
a larger boat in the canal, but they hoped to try 
the matter further in open water at a future time. 
With this speed equivalent to 7 or 8 miles an hour 
in open water they had got with hydraulic propul- 
sion as good a result as had been obtained with a 
screw. The form of the nozzle was, however, an 
important matter, for with the special nozzle, as 
compared to an ordinary discharge, they had brought 
the speed from 1} miles up to 2? miles an hour. 

The Rev. Mr. Capell referred to experiments he 
had carried out with a 30-ft. boat by 6 ft. beam, 
discharging 5 tons of water per minute. The 
boiler was too heavy for the boat, the total weight 
being 5$ tons; they had, however, by using one 
nozzle, made 7 miles an hour on the river which 
flowed near the speaker’s premises. A_ rotary 
engine had been used, and they had therefore not 
been able to get observed horse-power, but had to 
depend on calculations. With 1251b. of steam 
pressure and an ordinary discharge the speed 
was 64 miles an hour. When the special nozzle 
was fitted the same results were obtained with 








95 1b. of steam. The jet, which was discharged 
below water, could be seen going out at the 
stern of the boat like a Whitehead torpedo, 
and with the nozzle on it did not appear at the 
surface until 90 ft. astern, as against 45 ft. without 
the nozzle. He considered that on this question of 
the form of nozzle would depend the success of jet 
propulsion. One thing was conclusive: with the 
nozzle in use, the wake of the boat was as quiet 
as anything could be, it did not in the least resemble 
the wake of the screw-propelled boat. With these 
results in view he saw no reason to doubt why hy- 
draulic propulsion should not be used in large ships. 

Mr. Capell’s remarks lead to fresh considerations 
in regard to hydraulic propulsion, and his observed 
data should be carefully verified, and would then 
require further explanation. 

Mr. Barcroft said that the paper read showed 
that a formula for arriving at the efficiency of pro- 
pulsion in canals was not yet known, for through- 
out the paper they found the statement after any 
formula was given that it was not quite reliable. 
The paragraph to which he would chiefly call atten- 
tion in the paper, was that in which it was said 
that the best method of mechanical propulsion for 
our own country on canals which are still in the 
hands of private owners must be that which un- 
doubtedly necessitates the least alteration to exist- 
ing boats and canals in the present conditions, so 
as to be applicable to the boats in their present form 
without structural alterations, and without in any 
way preventing them from passing through existing 
locks. The machinery should occupy as little weight 
and space as possible, and should be of simple con- 
struction, and capable of being managed by an 
ordinary bargeman. The cost of first outlay and 
maintenance, and the cost of traction per ton-mile, 
must be as low as possible. The author con- 
sidered that the system which he had introduced 
on the Irish canals, and which he had described in 
a paper already read before the Institution, met the 
conditions here laid down. He would give an in- 
stance: A barge fitted with his system of screw 
propulsion went alongside a ship to transfer from 
it 500 barrels of oysters, which had to be taken 
from the steamer to the oyster-beds along the coast. 
This service necessitated an independent means of 
propulsion, and plenty of stowage room. The whole 
middle portion of the vessel could be given up to 
the oysters, not being occupied by machinery. The 
economy of space was one of the chief points which 
he claimed. 

Mr. J. H. Wicksteed said that, residing in the 
neighbourhood of the Aire and Calder Canal, he 
was much interested in the articulated boats which 
were used on that system. All these trains were not 
pushed by the steamer going behind them, but 
were now largely pulled. The wire ropes did not 
go from end to end of the train, but the sections or 
pontoons were lashed together by ropes passing 
round bollards on each bow and each quarter respec- 
tively of the pontoon. The forward part of each of 
these hada half-round stem-piece, and there wasa half- 
round vertical notch in the stern, so that the stem- 
piece fitted into the notch, the whole string being thus 
articulated, in order that the train might accomo- 
date itself to a curved position in going round the 
bends of the canal. The bow and stern parts were 
sloped off. This left two triangular spaces of water 
between each pair of pontoons, and it was found 
that this water did not appreciably increase the 
resistance. Where the bow and stern parts joined 
the parallel sides there was a sharp corner, 
and the water in the triangular space was carried 
along with the boat, there not being a great 
eddy, as would be the case if the stern of a vessel, 
being towed in the ordinary way, were cut off as 
squarely as in these boats. He thought that 
the fact of the gaping between the boats not in- 
creasing the obstruction to haulage was an in- 
teresting fact. One of the vebiitte features in 
connection with this system of articulated boat was 
that each section could be lifted by an hydraulic 
cradle and the coal discharged bodily into the ship, 
thus effecting a great saving in time. He thought 
that the author’s statements gave a strong reason 
for broad blades being used in propellers, as ex- 
perience showed that the wash increased when the 
rate of revolution was above a certain speed, and he 
considered that the wash caused by the passing of 
a screw steamer was not all due to the boat, but 
in some degree to the propellers. 

Mr. Bryan Donkin asked what was the object of 
the nozzles to which reference had been made in 
the experiments on hydraulic propulsion, 





-_ 


a 























Jose’, 








Aprit 30, 1897.] 


ENGINEERING. 





585 








Mr. Ellis, in reply, said that the object of the 
nozzles, as had been explained, was to obtain better 
results. He made a sketch on the blackboard of the 
form of constriction placed in the discharge pipe. 
This constriction might be described as taking the 
form of a ring fitting the interior of the discharge 
pipe, and having a flat surface on the periphery 
which would fit against the inner surface of the pipe, 
and a curved surface on the inside circumference. 
If this curve were exaggerated, the speaker said, 
the constriction would lead to a bad result, but if 
moderate it would offer great advantages. He 
could not give a reason for the results observed ; 
he could only say they were reached. 

Mr. Capell, who followed Mr. Ellis, said that 
with a discharge consisting of an ordinary 
parallel - sided pipe, the surrounding water was 
carried back by the issuing jet, which thus ob- 
structed the discharge of the jet. Asto the blades 
of the turbine, they were modifications of the well- 
known Capell fan. The discharge orifice was carried 
through the stern-post of the boat, and this did 
away with the breeches pipe necessary to carry the 
water to the sides, which he considered a great ob- 
struction. In a boatin which he had experimented 
the water was taken in vertically from underneath. 
This had the objection that when running hard they 
had nearly pulled the boat under water ; in fact, 
if they had not stopped the engine they would have 
been swamped, otherwise he saw no objection to 
this method of feeding the turbine. 

Mr. Walker referred to the passage in which the 
author had said that resistance to traction is 
entirely independent of the length of the boat 
within the limits of the experiments. He referred 
to Froude’s investigations, and asked how skin 
friction would be disposed of if this were true. 

Mr. Macfarlane Gray asked what basis of cost 
the author had used in making his comparisons. In 
the cost of propulsion had he included fuel only, or 
were men’s wages and other matters taken into 
consideration? He did not regard the ratio of the 
section of canal to the section of the boat as a 
proper basis for calculation. 

Professor R. Smith did not agree with Mr. Gray, 
and thought that the ratio of the sections should be 
the wetted perimeter of the canal banks and the boat. 

Mr. Segundo thought that sufficient attention had 
not been paid to electrical traction; it seemed a most 
suggestive notion, and a good deal in this respect 
had been done in the United States. It had been 
suggested that the power obtained from the Falls of 
Niagara should be used for canal boat propulsion. 
The great advantage of electrical power was that it 
was so elastic, and could be easily dealt with in a 
useful manner. The question of cost with electrical 
traction depended on the means that were available 
for obtaining power. In canals there was generally 
a great deal of water running to waste over weirs. 
This, he thought, should be utilised. Many canals 
had advantages in this respect, notably in Scotland. 
On the Caledonian Canal there was a fall of nearly 
50 ft. The speaker next w2nt on to refer to that part 
of the paper in which the author had referred to the 
effect of railway control over canals. The initial 
outlay on canals, it had been stated in the paper, 
was smaller than on railways. Taking the average 
cost of the Manchester, Sheffield, and Lincolnshire 
and the Lancashire and Yorkshire Railways, which 
was 65,7001. per mile, and the cost of the Birming- 
ham Canal, which was only 15,000l. per mile, and 
also considering the cheapness of mechanical trac- 
tion, as compared with horse traction, it might well 
be asked, why has mechanical traction upon canals 
in this country not come more to the front ? 
The answer the author had given was that the 
all-powerful railways have obtained control over a 
portion, and even, in some cases, over a whole net- 
work of canals. Their control over even only one 
section of a canal means that they control a canal 
through its entire length, together with the branches 
opening into it. Those who would have sent large 
quantities of goods by canal, thereby opening up a 
remunerative field for mechanical propulsion, have 
reluctantly been forced to send their goods by the 
quicker, but more expensive, railway route. Con- 
tinental canals are controlled by the Government, 
who, in the interests of the whole community, 
foster this method of cheap transit ; for this reason 
mechanical propulsion is more widely developed on 
the Continent than in our own country. Mr. 
Segundo, commenting on this part of the paper, said 
that the question of control was an extremely im- 
portant one, Much was to be said for, and much 
against, what the author had put forward. It was 





claimed that if the Government took over the canals, 
it would reduce the cost of transit of heavy goods. 
This, the speaker pointed out, would act unfavour- 
ably on the railways, and that would reduce the 
amount of dividends paid to shareholders. Our 
power, Mr. Segundo went on to state, as a nation 
was due to our financial credit, and it was a ques- 
tion whether it was worth injuring this in order 
to save a few hundreds of thousands a year to 
certain manufacturers —aremark which shows 
that a man may be a capable electrical engineer 
without being an advanced political economist. 
Mr. Segundo also failed to understand how it was 
that length of boat did not affect resistance to pro- 
pulsion. In two cases given, the power required to 
propel one boat, considerably shorter than an- 
other, was identical with that required for the 
longer boat. They had but to carry this to a legiti- 
mate conclusion to show that a boat might be made 
of infinite length and require no more power to 
drag it. ; 

Mr. W. W. Beaumont said it was obvious that 
what Mr. Macfarlane Gray had said was cor- 
rect in regard to the ratio of cross-section of canal 
and boat. They had only to carry the comparison 
to an extreme, and to imagine a barge which was 
just an easy fit in a canal, to see the force of his 
contention. He could bear witness to the great 
influence that the section of waterway had on the 
speed of a boat, having recently made a tour of in- 
spection ina steam launch on the Grand Junction 
Canal. The boat was a fairly fast one, but they 
had not been able to get above 5} miles. In some 
parts, going under bridges or elsewhere, where the 
banks projected and the section was reduced, it 
took very nearly all the power of the engine to 
pull the water through so as to give the boat some- 
thing to float in, and if the length of the constriction 
had been longer, the boat would have stopped alto- 
gether. 

The discussion was then adjourned until this 
evening. 

(To be continued.) 


NOTES. 
AtuMIniuM IN Cast Iron; 

At a recent meeting of the American Foundry- 
men’s Association, Mr. J. A. Steinmetz read a paper 
on the addition of aluminium to iron castings, with 
a view to improving the results obtained. American 
makers of steel castings use quite large quan- 
tities of aluminium for this purpose, in some cases 
as much as 2 tons per month, but its use for ordi- 
nary iron castings is much less common. According 
to Mr. Steinmetz, this use of aluminium was sug- 
gested as early as 1858, when the metal was little 
more than a laboratory curiosity, but its actual 
adoption in practice seems to date not much 
further back than 1885, when the production 
of Mitis castings excited much interest in 
engineering circles. For foundry use the 
metal is best obtained pure, but should be 
turned into ferro-aluminium before being added to 
the casting ladle, as a more uniform mixture is then 
obtained, and the loss of aluminium is less. In 
very small quantities it appears to increase the 
fluidity of the white cast irons, though more than 
4 per cent. seems to have a contrary action, and 
with grey irons the fluidity is always diminished. 
On the other hand, the time during which the 
metal remains molten is markedly increased by the 
addition of aluminium, being often doubled. This 
renders its use particularly valuable in foundries 
where numerous small castings are made, as the 
metal is not so likely to get cold before the ladle 
is emptied. The castings, it is stated, are at the 
same time considerably improved, the number of 
wasters being materially reduced. 


MANGANESE CoMPOUNDS IN ELECTRIC 
ACCUMULATORS. 

To replace part of the lead peroxide in electric 
accumulators by manganese peroxide, as has re- 
cently been proposed again in quite a number of in- 
stances, is, according to G. von Knorre, a mistake. 
Knorre refers to a German patent taken by 
Fournier in 1882 on the addition of manganese 
dioxide to lead glycerate as the first suggestion of 
this kind. The experimental evidence which he 
adduces in the Zeitschrift fur Elektrochemie should 
make electricians cautious as to the use of man- 
ganese in accumulators. A freshly charged posi- 
tive plate, dipped into sulphuric acid containing 
manganese sulphate, at once gave the pink colour 
and the absorption spectrum of permanganate. 








The same acid is formed when a positive plate on 
which some manganese dioxide is spread is im- 
mersed in sulphuric acid. On the other hand, a 
permanganate solution is discoloured by a negative 
plate, and a lead glycerate plate containing man- 
ganese dioxide and coupled as cathode with another 
plate during formation, soon made the anode red, 
although the sulphuric acid and the anode were 
free of manganese. There is little doubt, therefore, 
that the manganese acts as oxygen carrier from the 
positive over to the negative plate, and impairs the 
capacity of the cell. That we do not notice the 
colour reaction in ordinary cells is due to the cir- 
cumstance that the oxidation and reduction proceed 
simultaneously. An accumulator which has been 
prepared with manganese salts becomes quickly 
discharged. Manganese compounds should, there- 
fore, be avoided in electric accumulators. 


THE STORAGE OF DyNAMITE. 


In 1893 the French Government appointed a 
committee to investigate and report on matters 
connected with the storage of dynamite in quarries 
and mines, particularly with reference to the isola- 
tion of the effects of any accidental explosion. 
This committee, from a number of experiments on 
a small scale, were led to the conclusion that there 
was no difficulty in constructing either a surface 
or an underground magazine so a3 to insure prac- 
tical safety, but their resources did not permit of 
them testing these conclusions on a_ practical 
scale. Owing to the public spirit of the Comité 
Centrale des Houilléres de France and of the 
Compagnie des Mines de Blanzy, this objection 
was removed, and experiments made with very large 
charges of dynamite. In the first of these, carried 
out at Blanzy, the magazine was sunk about 66 ft. 
below ground. It was T-shaped, the table of the 
T forming the magazine proper, which measured 
33 ft. by 64 ft. high by 8 ft. wide. Half a ton of 
No. 1 dynamite, containing 79 per cent. of nitro- 
glycerine, was packed here, the density of charge, 
denoted by weight of dynamite in kilogrammes + 
volume of magazine in litres, being = 45, reckon- 
ing the volume of the magazine proper only. 
If, however, the access galleries were included, 
this density would be reduced to 34,5. This access 
gallery, representing the stalk of the T, was of 
circular section, and 5 ft. in diameter for the most 
of its length. At one point, however, it passed 
through py al block of concrete, in the middle of 
which it was abruptly reduced to a diameter of 
3 ft.3in. The shoulder thus formed served as a 
seat for a plug 5 ft. in diameter, and about 5 ft. 
thick, completely filling the access passage, but stand- 
ing normally about 6 ft. away from the seat provided 
for it, as above explained. This plug was made 
of millboard and soft wood. Into the space thus 
left between the shoulder and the plug opened a 
side gallery, giving access to the magazine around 
the plug. This passage having two right-angle bends 
and a blind pocket, an explosive wave would take 
an appreciable time to pass through it, and thus 
time would be obtained for the plug to be driven on to 
its seat, and seal the magazine by completely closin: 
all outlet. On trial this arrangement was foun 
to work perfectly. A wagon left immediately in 
front of the access gallery was quite enatbeed, by 
the explosion, and some seconds elapsed before any 
smoke issued into the gallery. On clearing the latter 
by a hand ventilator, it was found that the force 
with which the plug had been driven on to its seat 
had jerked off some fragments of wood and paper 
which were flung down the passage, but otherwise 
the damage was insignificant. From this experiment 
it was concluded that the system described could 
be adopted quite safely for even larger stores of the 
explosive. Other experiments made on a nearly 
equally large scale had reference to shallow maga- 
zines. In one case one-fifth of a ton of dynamite 
was placed in a magazine excavated in sand at 
a depth of only 15 ft. below the surface, and 
comnmunicating through a lateral passage 80 ft. 
long with an open cutting 22 ft. to 26 ft. 
deep. The density of charge was 5, reckon- 
ing the volume of the magazine proper only, or sd5 
if the access passage was taken into account. On 
exploding the charge, the soil above was lifted to a 
height of nearly 3 ft., but there was no projection 
of matter, nor did any gases escape in this direc- 
tion. Practically the whole force of the explosion 
seemed to be pe yg on the access passage, the 
timbering of which was driven out with great 
violence, but the damage done could, it appeared, 
be quite easily localised. The committee Nid not 
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therefore consider it necessary that magazines 
should be constructed so that an explosion might 
show absolutely no external effects, but considered 
that each case should be treated on its merits, hard 
and fast regulations being avoided. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 22. 
ALL the late expressions of manufacturers of iron 
and steel reveal a sense of disappointment over April 
business to this date. Business was to improve as 
soon as ore matters and freight rates were settled. 
They are settled substantially, but business hangs 





back. ‘The first quarter’s production was 2,134,886 
gross tons. Stocks increased 6 per cent. during 


this quarter, and prices have declined somewhat. 
The current rates are lower than have ever been 
known, yet in view of the probable reversal of the 
industrial policy of the last Administration at 
an early day, there is no desire to buy up pig 
iron. Importers of other products are rushing in 
supplies, but pig iron consumers throughout the east 
take no notes of impending warnings. In Northern 
Alabama large blocks of iron at phenomenally low 
prices are ae being sama into the posses- 
sion of speculating purchasers, although this phase of 
the matter is very carefully hidden. Steel billets are 
very slow of sale, and prices have weakened at mill, 
and at tide water over reduced freights. There is a 
reduced volume of business in the Pittsburg district, 
especially in Bessemer and billets, but all large con- 
suming interests can well afford to ignore the pre- 
sent inducements of manufacturers. Large ore con- 
tracts are being made for the season. The finishing 
mills are gathering up very little business. Plates are 
more active than any other rolled product, and_the 
structural mills are moderately busy. The trade is 
awaiting some impulse from consuming quarters. Tin 
mills are busy. Hardware manufacturers are doing 
well, but there is lacking the rush that gives zest to 
trade. The changes that are coming creep rather than 
walk. 
SCOTCH RAILWAY PROPERTY. 

Tue position of the three principal Scotch railway com- 
the Glasgow and South-Western, the Caledonian, 
and the North British—appears to have undergone little 
change during the last 12 months. In March, 1896, the 
ordinary stock dividends of the three companies came out 
as follows: Glasgow and South-Western, 5 per cent. per 
annum; Caledonian, 55 per cent. per annum; North 
British, 1} per cent. per annum. The distributions for 
March, 1897, were: Glasgow and South-Western, 5} per 
cent. per annum ; Caledonian, 5 per cent. per annum ; 
North British, 1} per cent. per annum. The Glasgow and 
South-Western, accordingly, moved up } per cent. per 
annum; the Caledonian slipped back 4 per cent. per 
annum ; and the North British remained at exactly its 
yrevious level. The dividend of the Glasgow and South- 

Vestern has, of course, given satisfaction, but that of the 
Caledonian has evoked a certain disappointment ; the 
revenue of the company increased in the six months 
ending March 31, 1897, to the extent of 40,852/., but 
the working expenses expanded in the same period 
to the extent of 41,512/., so that the net revenue actually 
declined to the extent of 690/. The net revenue of the 
North British increased from 944,980/. to 964,129/., but 
the growth of the fixed charges was so considerable that 
the position of the ordinary stockholders experienced no 
improvement. The Glasgow and South-Western has no 
very heavy works on hand, but the expenditure of capital 
for the six months ending July 31 is estimated at 152,4730. 
The additional expenditure on capital account in the six 
months ending January 31, was 578,361/.; but this con- 
siderable augmentation was principally due to an adjust- 
ment of accounts in connection with the participation of 
the City of Glasgow Union line. The expenditure made 
on working stock to the close of January, 1897, was 
2,093,213/. The company owned, at the same date, 345 
engines, 315 tenders, 1133 vehicles used in the coaching 
department, and 14,849 vehicles used for the conveyance 
of merchandise and minerals. The cost of locomotive 
power in the past half-year was 99,919/. The aggregate 
distance run by trains was 3,477,775 miles. The running 
expenses, properly so called, during the past half-year 
were 72,012/., while the outlay for repairs and renewals 
The —— incurred in the mainten- 


panies 


was 28,2360. 
ance of way and works in the past half-year was 58,765J. 
The length of line maintainec’ was 3914 miles, of which 
297? miles were double-tracked. 

The expenditure of the Caledonian Company upon capital 
account nein the past half-year was 415,381/.; the cor- 
responding outlay for the half-year ending July 31 is 
estimated at 376,524/. In the past half-year’s outlay on 
capital account the Glasgow Central figured for 98,6112., 
the Tollcross and Newton line for 71,707/., and the Dum- 
barton and Balloch joint line for 66,0032. In the course 
of the past half-year an outlay of 115,576/. was made for 
additional rolling stock, including 14 goods engines and 
tenders (26,538/.). The aggregate outlay made for work- 
ing stock to the close of January, 1897, amounted to 
6,327,378. The Glasgow Central and connecting lines 
are now opened throughout. A contract for the 
construction of about three miles of line to connect 
the main line at Shieldmuir with the Wishaw de- 
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viation and the Cleland extension has been let, and 
in progress. 


the works are m The company’s locomo- 











tive stock at the close of January, 1897, was 750 engines 
and 644 tenders; the number of vehicles in the coaching 
department at the same date was 1963, while the com- 
pany owned 58,021 vehicles for the conveyance of mer- 
chandise and minerals. The cost of locomotive power in 
the half-year ending January 31, 1897, was 246,649/. ; 
running expenses figure in this total for 182,675/., and 
repairs and renewals for 62,523. The aggregate distance 
run by trains in the six months ending January 31, 1897, 
was 7,899,495 miles. Maintenance of way and works cest 
the Caledonian in the six months ending January 31 
137,587/. The length of line maintained was 8365 miles, 
of which 4 miles comprised four tracks, and 513? miles 
were double-tracked. 

The expenditure made on capital account by the North 
British in the six months ending January 31, 1897, was 
558,493/. The expenditure on new works, properly so 
called, was 298,151/.; the balance of 260,342/. was 
represented by an adjustment of accounts in connection 
with the City of Glasgow Union and one or two other 
lines. It should be noted that the City of Glasgow Union 
was partitioned between the Glasgow and South-Western 
and the North British, August 1, 1896. The principal 
work in hand upon the existing system is the extension 
and improvement of Waverley station, which absorbed 
95,911/. in the six months ending January 31. The lines 
on the north and south sides of the Waverley station, 
west end, have now been laid down in their permanent 

sitions between the Mound tunnel and Waverley 
3ridge, and the lines in the centre of the station are 
being laid. About 200 yards of the new platform walls 
have been built. New lines at the east end of the station 
are being laid, a large signal cabin and signal bridge are 
in course of erection, and arrangements are being made 
for putting in the new junctions at the west end of the 
Calton tunnels. The junctions between the old and the 
new lines at Abbeyhill are completed. The signal 
cabin, locking frame, and signals in connection 
with these junctions are also completed, and the 
cabin has been brought into use. A new hydraulic 
engine and boiler-house at London-road Junction are 
completed, and a new gas-house at the same place was 
finished some two months since and is now in use. Works 
in connection with the doubling of the Arbroath and 
Montrose line are well advanced ; the excavations have 
been completed, the rails laid and ballasted, and the 
widening of the bridges has been almost finished. The 
Dundonald mineral branch is completed and opened for 
traffic. A junction for the new fork at Bathgate has 
been put in and ballasted. The abutments of a bridge 
over the Whitburn-road have been built up ready for the 

irders, and the lowering of the road has been completed. 
he doubling of the Whiteinch branch and the construction 
of anewstationat Victoria Park, Whiteinch, have been com- 
leted, and the branch was opened for passenger traffic in 

Yecember. The doubling of the line between Whiteinch 
Junction and Clydebank was completed at the same time, 
while a fork line between the Yoker line and the Stob- 
cross branch is now ready for inspection by the Board of 
Trade. The East Fife Central line is making good 
progress ; about 62 per cent. of the earthworks in cuttings 
and road approaches have been completed, while about 
60 per cent. of the work in connection with bridges and 
culverts is finished. Nearly one-third of the permanent 
way has also been laid. The expenditure made by the 
company on additional working stock in the six months 
ending January 31, 1897, was 58,028/., carrying the aggre- 
gate outlay under this head to the close of January, 1897, 
to 6,146,830. The locomotive stock owned by the com- 
pany at the close of January, 1897, comprised 716 engines 
and 586 tenders; the number of vehicles used in the 
coaching department, at the same date, was 2730, while 
the company owned 55,436 vehicles for the conveyance of 
merchandise and minerals. The cost of locomotive power 
in the six months ending January 31 was 244, 036/.; runnin 
expenses figured in this total for 181,846/., and repairs an 
renewals for 58,817/. The aggregate distance run by 
trains in the six months ending January 31 was 8,676,584 
miles. The cost of maintaining way and works in the 
six months ending January 31 was 160,732/. ; the length 
of line maintained was 12175 miles, of which 8? miles 
comprised four tracks, 7? miles three tracks, and 471} miles 
two tracks. The difficulty about the North British is 
that it is over-capitalised. Thus, the Caledonian, with an 
expended capital of 48,425,550/., acquired a net revenue in 
the six months ending January 31 of 968,203/., while the 
North British, with an expended capital of 55,278,886/., 
only acquired a net revenue of 964,127/. in the same 
— The Caledonian has an advantage over the 
North British in having its head-quarters at Glasgow, 
which is undoubtedly the oummanndel capital of Scotland. 


AERONAUTICS. 
To THE Eprror oF ENGINEERING. 

Str,—It is so long since I saw any aeronautical news in 
your columns that one of two reasons must be the cause : 
either interest in the subject is on the wane, or experi- 
menters are remodelling their gear. Assuming, as a 
matter of course, the latter to be the case, it does not need 
much prescience to state in which direction the new de- 
parture is. 

Your thoughtful readers have probably realised that 
large aeroplanes with all their complications of double 
skins, elaborate staying, and geometrical progression, are 
now quite out of the running; and that the flying ma- 
chine of the immediate future has its greatest dimension 
perpendicular, the lifting surface being composed of a 
sufficient number of small aeroplanes attached to one 
wire, the head resistance and supporting area only in- 


creasing in arithmetical progression with the weight to be | —— 


lifted. 











proportioned can an individual element or aeroplane be 
made? I have tried a good variety, but as yet have got 
nothing better than the two-celled Kite of about 19 square 
feet area, weighing 19 ounces. 

It is highly probable that when we get a tall string of 
aeroplanes united, either rigidly by wire, or by springs, 
we shall find that the varying velocities of the wind will 
cause an action and reaction amongst the planes that 
will produce automatic progress, at all events against 
the wind. 

The photograph shows the general arrangement of my 
No. 22 motor* ; as yet it has not produced anything like 
the thrust that I require. It does, however, overcome 
some of the troubles that assail the aeronautical experi- 
menter. The kerosene vapour fire is steady and _ reliable. 
The boiler is light and easily renewed. The wings pro- 
duce a well-balanced thrust in the line of their axes. 

You will notice particularly that there are openings be- 
tween the laths of the wings. This is an attempt to 

rofit by what we all recognise as mechanical facts. We 
Coee that the forward part of a well-balanced rudder is 
smaller than the after part ; that the whip of a windmill 
sail is not placed central in the sail area ; that the weather 
braces take most strain when on a wind ; and that a boat 
will tow with a broad sheer when the line is made fast on 
the bow. Therefore I wish the air that has been struck 
by the leading lath to get out of the road as quickly as 
posssible and give No. 2 lath a show, and so on for the 
whole six laths of each wing. Ships’ and boats’ sails would 
be more effective per square foot if every alternate cloth 
were taken out ph replaced by netting. 

Yours faithfully, 
Law. HARGRAVE. 

Stanwell Park, New South Wales, March 19, 1897. 








THE IRISH MAIL SERVICE. 
To THE EpitorR OF ENGINEERING. 

Sir,—The case against the London and North-Western 
Railway, re the Irish mail service, is even stronger than 
you put it on page 552. The acceleration applies only to 
the night service; the day train still takes 6 hours 
5 minutes down, and 6 hours 15 minutes up. It has only 
been accelerated once since 1860, 7.¢., in 37 years. Like 
the night train, it is only first and second class to Holy- 
head, at express fares ; though it is fair to say the com- 
pany promise to abolish the latter. But the absurdity 
remains that, while the steam packet company have 
shortened the sea passage (56 knots) by some 40 minutes, 
the railway company have not taken one minute off the 
land transit of 264 miles. 


Royal Dublin Society, April 25, 1897. 

[As set forth in another column, improvements in the 
service have been announced since the date of our last 
issue.—Eb. E. 


VIATOR. 








RAPSON’S SLIDE APPLIED TO THE 
STEERING OF LARGE SHIPS. 
To THE EDITOR OF ENGINEERING. 

Sir, —Having read an interesting letter in your journal 
of the 16th inst. in reference to Rapson’s slide applied to 
the steering of large ships, I woud tke to say that im- 
portant practical reasons deter the carrying out of the 
‘igs of an amended Rapson’s slide on the lines suggested 
»y your correspondent, Mr. James C. Caine. The very 
best screw steering gears constructed on the lines indi- 
cated in the illustration (Fig. 3) which accompanies 
your correspundent’s letter, seldom give satisfactory 
results save, es for a brief season, and even if an 
addition in the shape of the suggested guide or slipper 
were added, there is still the objectionable feature of 
absolute rigidity to be overcome. 

There is a new steering gear which has _ been fitted to 
two steamers — to the firm with which I am con- 
nected, which fulfils all that the suggested improved 
po slide could possibly fulfil and much more (I refer 
to Kermode’s patent, an illustrated explanation of which 
appeared in ENGINEERING of November 16, 1894). 

‘o my mind a — “ae should be positive in its 
action, in order that the helmsman should be absolutely 
certain as to the position of the rudder for a given move- 
ment of the steering wheel. The gear should also be 
elastic enough to yield somewhat in the face of a dan- 
gerous blow from the sea ; and lastly, it should be capable 
of running for at least a year without the need to adjust 
any of its working parts. The new gear has fulfilled all 
these conditions. The screw gear, however perfectly 
fitted, will scarcely satisfy these conditions, and a Rapson 
slide, although excellent, takes up a considerable amount 
of room, besides lacking those safe qualities to which I 
have referred and which are vital in the hour of break- 
down. 

Yours truly, 
: JoHN RANDLES. 

79, St. Domingo Vale, Liverpool, April 26, 1897. 





AMERICAN RaItroaD Earnincs.—From a preliminary 
report on the income of the railroads of the United States 
for the fiscal year ending June 30, 1896, prepared by the 
Inter-State Commerce Commission, it appears that the 
net earnings of 172,368 miles of line represented in the 
report were 368,675,047 dols., as against 341,298,027 dols. 
for the previous year. The increase in net earnings is 
shown in the tables accompanying the report to have 
been fairly well distributed throughout the United States, 
only the extreme South-West showing any decline. 





* [We regret that this photograph is not suitable for 
E 


The question of the day is, How small and perfectly ! reproduction as an engraving.—ED. E. ] 
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DOUBLE-ACTING DISPLACEMENT AIR PUMP. 


CONSTRUCTED BY 








MESSRS. H. 


J. H. KING AND CO., 


























We illustrate on this page an air pump constructed 
by Messrs. H. J. H. King and Co., of Nailsworth, 
Gloucestershire, for a compound horizontal tandem 
engine having cylinders 8 in. and 14 in. in diameter by 
16 in, stroke, and designed to run at 150 revolutions 
per minute. The air pump is of the displacement 
type, and its construction is well shown by Figs. 1, 2, 
and 3, whilst further information as to details will be 
gathered from Figs. 4 to 7. As will be seen, the pump 
is double-acting, the plunger working into large 
chambers at either end. These chambers are filled with 
water, the surface of which forms the true working 
piston. The inlet valves are inclined as shown in Fig. 1, 
whilst the discharge valves are placed horizontally 
and open into a hotwell extending the full length of 
the casting, and connected by a rectangular channel 
to the outlet flange below, as shown in Figs. 2 and 3. 
The funnel, bolted to the top of the casting, provides 
an opening direct to the atmosphere, and thus provides 
a safeguard against any dangerous rise of pressure 
in the hotwell. The injector rose is shown to the 
left in Hig. 3, and in greater detail in Fig. 5. Access 


to the different valves is obtainable by the hand holes | 


shown, opening into the pump chambers, and by others 
at the top of the casting. The valves are of the ordi- 
nary india-rubber grid type, and are shown in detail 
in Fig. 6and 7. It is stated that the pump in question 
has proved very satisfactory in working. Screwing 
up the glands on the low-pressure cylinder tight, a 
vacuum of 29 in. of mercury has, it is claimed, been 
obtained with the barometer standing at 30.1. 








INDUSTRIAL NOTES. 

Tur May-Day celebrations and demonstrations are 
to take place this year on May 1 generally, and not on 
the first Sunday, as has been generally the case in 
several previous years. On this occasion, in London, the 


organisation of the demonstration has drifted almost | 


wholly into the hands of the Social Democratic Federa- 
tion, the London Trades Council being but a small factor 
in the arrangements. Ostensibly, however, the Lon- 
don trades connected with the London Trades Council 
will be represented, to what extent in actual numbers 
remains to be seen when the numerical strength of the 
gathering is computed. Nearly all the chairmen and 
the major portion of the speakers are also socialists, 
trade unionists as such being conspicuous by their 
absence. In the chief provincial towns the prepara- 
tions for such celebrations are comparatively few, and 
there is little probability of any great gatherings on 
May 1. To what extent the demonstrations will 
confine themselves to the question of an eight-hours 








day is not very apparent, for the question has rather 
fallen into the background of late, that is in so far as 
the ‘ legal eight-hours day” isconcerned. Spasmodic 
action has been followed b apathy ; and the general 
plentifulness of a App together with the some- 
what extensive working of overtime, has checked, at 
least temporarily, the demand for an eight-hours day 
by Act of Parliament. On the Continent of Europe 
there are some indications of possible demonstrations 
on a large scale, but the preparations are not heralded 
forth to the same extent asin some previous years. In 
France there have been rumours of quiet prepara- 
tions on the part of the Government in case of emer- 
gency. Officers of the Army have been ordered 
to be in their places in case of need. Probably 
it is thought necessary to be thus on the alert, 
but there - of not apear to be any occasion for an- 
ticipations of riotous conduct. In Germany no out- 
ward show of preparation is apparent to any large 
extent, though the socialist element is growing 
stronger year by year In Holland, Belgium, Switzer- 
land, Austria, Italy, and Spain, there are no indica- 
tions of any excitement, and it is not at all probable 
that the demonstrations will be on a very large scale. 
Perhaps the political horizon is too cloudy for labour 
questions pure and simple to come to the forefront to 
the exclusion of others. In some cases that would be an 
advantage; in other cases it would be otherwise. In 
nearly all European countries politics overshadow in- 
dustrial questions; in this country industrial ques- 
tions frequently overshadow all questions of party 
politics. 





One of the most remarkable facts in connection with 
industrial organisation has been the growth of trade 
union sentiment among sections of the community 
which formerly held aloof. In many cases they not 
only held aloof, but were loud in denunciations of the 
policy, if not the principle, of combination. This was 
especially the case with clerks and shopmen of all 
grades, and with others who were not of the class paid 
by weekly wages. During the last 20 years there has 
been a turn in the tide, and now sections of workers 
not previously in sympathy have formed some kind of 
union or society for oe purposes. One of the 
most noteworthy of these bodies has been, and is, the 
National Union of Teachers—not a trade union, 
perhaps, in the ordinary sense of that term, like the 
Amalgamated Society of Engineers and similar bodies, 
but still it is organised on lines somewhat similar. 
The development of the unionist idea has been slow, 
and has been marked by prudence, but the final 
plunge could not be ditappedl It has come rather 
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unexpectedly in a proposal to grant a sum of 150V. 
from the funds towards the Penrhyn quarrymen, in 
support of the principle of combination. The proposal 
came originally from the executive, but there were 
signs of opposition, and the chances were that it might 
be abandoned. This, however, was not to be. A bold 
proposal was made at the conference held last week to 
make the grant, which proposal was met by an amend- 
ment, one suggestion in which, and in the speeches of 
the proposer and seconder, was that such a grant 
would contrary to the rules; and another was 
that it was taking sides in the controversies be- 
tween capital and labour. With respect to the 
first, that is purely a legal question; with regard 
to the second, it was urged that in supporting the 
right of combination, they were but carrying out 
their own policy of combination. In the end the 
vote was carried by 18,524 votes for the grant to 7515 
against it—majority for the grant, 11,009; besides 
which a voluntary collection was started, which will 
make up another 50/. or more. The total number of 
members of the Teachers’ Union is 37,000; with this 
accession of numbers to the principle of trade unionism 
we shall have an element of thought and talent, which 
will help to lift it into a higher sphere, and perhaps 
purge it of some of the less Tesisetile elements. 
Rights and duties go hand in hand ; if the latter are 
ignored, the former must be, to some extent, forfeited. 

eachers must almost of necessity put duties before 
rights, and the inculcation of those duties will have a 
beneficial effect upon all parties, not less in matters 
industrial than in matters pertaining to the social ties 
of every-day life. 


The annual conference of the Independent Labour 
Party would scarcely come within the purview of 
‘Industrial Notes” were it not for the fact that 
the leaders assume more and more to speak in the 
name of the great trade unions of the country. The 
chairman boasted that this party practically controlled 
the trade union movement at the present time, and 
some will be inclined to accept his statement as true. 
But it is open to question, in spite of the fact that 
some of the official positions have been captured by 
men in sympathy with that party. The London Trades 
Council plays a secondary part, while the largest and 
richest trade union in the world has elected as its 
chief officer one whose feelings and views are supposed 
to be more or less in accord with the Independent 
Labour Party. The conference adopted a resolution 
‘‘in favour of capital necessary for industrial opera- 
tions being owned and used collectively, and of work 
and wealth being equitably distributed over the popu- 
lation,” as a cardinal point, though it was put in the 

reamble of their programme. But this was for show. 

hen the conference was asked to change its name so 
as to express what it means, the delegates refused to 
do so, though urged to do it by its leading spirit. 
But the programme was a taking one ; an pre A soon 
day, rom union rates of wages, work to be provided 
for all, State pensions for the old, provision for the 
sick, free education through all stages up to the uni- 
versities, and much else are included. All this looks 
nice and fair on paper. But its realisation, there’s 
the rub. How is it to be done? By equitable dis- 
tribution? On what principle? -By the test of skill, 
uncongeniality and laboriousness of the work? Will 
the man who has devoted five or seven years to learn- 
ing a trade get more than a gas-stoker or a navvy? 
But after all the conference was much more at home 
in its political schemes. It is designed to capture the 
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House of Commons, and then to fashion all the laws. 
There are to be contests for about 150 seats out of 670. 
Where is the majority to come from? Even if the 
150 seats are captured next time, then there may be 
six or seven years before another election, and so they 
will wait, promise, and fail, to the end of the chapter. 
It seems incredible that sober-minded men will go on 
long living on promises, for they get nothing else. 
Meanwhile the unions do their work, not on the lines 
suggested, but on quite other lines, which they would 
not do if they were controlled, as it was said, by the 
socialists of the Independent Party. They are not 
controlled, but they are influenced, and for no good. 





Some of the older Postmaster-Generals would feel 
something akin to alarm if they were still in the land 
of the living, and probably some ex-Postmaster- 
Generals now living feel amazed at the growing fashion 
of combination in all ranks of the postal service. It 
is not very long ago that combination was proscribed, 
openly prohibited, or as good as prohibited. Latterly 
it has been allowed, and the postal employés, including 
those in the telegraphic department, openly combine, 
hold meetings and conferences, and have their own 
special organs. Last week there were two conferences 
in connection with the postal service—one held in Lon- 
don, of the Head Postmasters’ Association, the other in 
Wakefield, of the Postmasters’ National Association. 
The head postmasters discussed the report of the Tweed- 
mouth Committee, and satisfaction was generally ex- 
sressed with the concessions which had been made. 

3ut an opinion was expressed in favour of promotion 
by rotation step by step, each in his turn. The Tweed- 
mouth Committee had reported against this, but later 
appointments had been made upon that principle, and 
therefore the men had practically gained what was 
intended by their agitation. A vote of thanks was 
passed to the authorities for the concessions made. 
The conference of sub-postmasters and postmistresses 
was not so well satisfied; the complaint was that 
their representations were entirely Secanetah, and 
it was resolved to agitate for better conditions. The 
two movements, taken together, show that the post- 
masters and sub-postmasters concur in the opinion that 
nothing will be given without pressure, and that com- 
bination of some kind is essential for the purpose. 





The Railway Workers’ Conference held at Birming- 
ham last week mainly represented the platelayers, the 
carriage and wagon examiners, md the carriage 
cleaners of the United Kingdom, but it was held 
under the auspices of the Amalgamated Society of 
Railway Servants. The principal object of the con- 
ference was to formulate a programme of reforms for 
the classes of men represented, both as regards hours 
of labour, wages, oe other conditions. A reduction 
of working hours was demanded for the platelayers, 
and an increase of wages all round. As to the hours, 
48 per week was asked for generally, but 35 for those 
employed in tunnels. Overtime to be reckoned at 
time and a half, and double time for Sundays. For the 
other classes an eight-hours day, and time and a quarter 
for overtime, with six days as the normal week, Sun- 
days to be paid for at the rate of time and a half. 
Other matters discussed were the regulation of grades, 
and higher pay for those temporarily engaged. 

The Tanks and North-Western Railway Company 
have decided in future to pay for Sunday work all 
inspectors, foremen, ticket collectors, parcel office 
employés, and horse-drivers. Hitherto Sunday work 
has been included in the ordinary week’s payment for 
services. The Jubilee Day is to be regarded as a holi- 
day, without loss of wages, care being taken to give 
an equivalent to those who cannot be spared from ser- 
vice on that day. These concessions have given great 
satisfaction to the employés of the company. In other 
respects concessions have recently been made to other 
srades on this system, so that the company seem 
Sesirons of maintaining their reputation as model em- 
sloyers among the railway companies of the United 
Kin dom in all that pertains to the welfare of those 
employed. 





The condition of the engineering trades throughout 
Lancashire remains nearly the same as regards employ- 
ment, most branches being fully engaged on orders 
already in hand, some of which will insure occupation 
for some time to come. Stationary engine builders 
continue to be busy, as they have been for a long time. 
Locomotive builders have sufficient work on hand for 
a long time ahead ; and boilermakers are also busy, 
generally speaking. Machine tool makers are pressed 
with work, all available places being filled to over- 
flowing. But in these latter branches an uneasy feel- 
ing is becatning manifest with respect to questions of 
demarcation of work, or the class of men to be em- 
ployed on machines and machine tools. These un- 
settled questions may, it is thought, lead to friction, 
and possibly to serious disputes. Some of these dif- 
ferences have arisen over the newer class of modern 
automatic tools, whether only skilled or partially 
skilled labour shall be employed upon them. The men 
are inclined to say “No” as regards the employment 








of unskilled or partially skilled labour ; on the other 
hand, the employers reserve to themselves the right of 
deciding, without interference or dictation on the part 
of the unions. The situation is a little intensified by 
the condition of things at Oldham, and the more 
recent attitude of the men with respect to the non- 
payment of levies. Otherwise than this, employment 
is good, and the outlook is favourable, if no labour 
disputes supervene. The number of members on dona- 
tion is comparatively small, but it is larger than at the 
date of the last monthly report ; the increase is not 
wholly due to the dispute at Oldham, but to other 
causes of a more general character. The iron trade 
seems not to have recovered its position. There is a 
degree of uncertainty, and operators have been using 
the opportunity to force down prices, which tends to 
shake confidence. For local brands the quotations 
are unchanged, but it is manifest that these represent 
the basis of actual business. 

basis just now, for rates and concessions differ widely 
from quotations in the business done, except that the 
latter is not on a large seale. In the finished iron 
trade there has been a good deal of underselling, 
although makers maintain their quotations. In the 
steel trade also there is similar uncertainty, both as 
regards business and prices. It is not, however, pos- 
sible to predicate very accurately what the actual 
state of affairs is, for the holidays caused some cessa- 
tion of business ; local disputes, pending or threatened, 
caused uncertainty, and the political outlook is not 
such as to restore confidence at present. Meanwhile 
there is little to complain of as regards employment, 
nor can there be for some time, unless a crisis should 
take place to change the current of business or cause 
a cessation of labour at the chief establishments. 





In the Wolverhampton district business was greatly 
interfered with by the holidays. But the war cloud 
in the East has had a worse effect, inasmuch as it has 
checked negotiations for the supply of finished iron. 
Some of the leading firms are fairly well off for orders, 
especially for the better qualities of iron, and are able 
to maintain their list rates. Merchants, however, 
have their warehouses well stocked, or have unde- 
livered supplies to fall back upon, and are therefore 
able to wait, and shape themselves, as it were, before 
entering into new engagements. The local demands 
for angles, plates, and all general sections of construc- 
tive iron are well sustained, and makers of unmarked 
bars are booking steadily. A tolerable business is 
being done in boiler plates. Best thin sheets are in 
request, but there is a falling off as regards the gal- 
vanised sheet trade, owing to the state of affairs at the 
Cape and in the —eacion. | The steel trade seems to 
be in a prosperous condition, the producers of Bes- 
semer steel being well employed. All the engineering 
and constructive branches of industry continue to 
busy, very few being idle, except for the stoppages 
through the Easter holidays. Nearly all the hardware 
trades, light and heavy, are well engaged, scarcely one 
of them being to any extent Pv These are so 
numerous in their varying conditions and divisions 
that some few are nearly x. eran sure to be less active 
than the others, but such are fewer now than at most 
periods. There are no very serious labour disputes 
pending, or threatening, so far as one can ascertain at 
the present time. The freedom from disputes is almost 
characteristic of the district. 





In the Birmingham district the iron market was 
depressed and inactive, owing to the holidays last 
week, and then to the war in eastern Europe, the 
latter having checked orders from shipping agents in 
Turkey, the Levant, &c. But the home markets have 
been fairly good, the demands being well maintained 
in most cases. The approaching Diamond Jubilee 
celebrations seem to have affected Birmingham trades 
to a considerable extent, there being among other 
things a large inquiry for gas strip for illuminating 
— Cast-iron eae also have been in brisk 

emand. Galvanised sheets are in request for America. 
In the lighter trades there is great activity in some 
branches. All the engineering and kindred trades 
are busy, with but very few unemployed. There are 
no very serious labour disputes pending or threaten- 
ing at the present time, all matters in dispute being 
more and more being dealt with by negotiations before 
any outward signs of friction become apparent. 





The dispute at Sunderland, which led to the 
threatened cessation of labour on the part of the engi- 
neering trades of the north-east coast, seems to have 
led to much unpleasantness between the Amalgamated 
Society of Engineers and the United Machine Workers’ 
Association, whose chief office is in Manchester. The 
friction has led to some correspondence, in which the 
two secretaries deal with and defend the course of 
action taken by each society respectively. There 
is an incipient threat in the correspondence which 
may lead to further disputes, unless averted. The 
engineers appear to regard it as purely a matter of 
wages, without discussing the rights or wrongs of 
either society to a monopoly of membership. But if 


It is difficult to find a| pe 








these disputes between unions go on, there is no know- 
ing where the strife is to end. 





A rather awkward development has taken place in 
Oldham in connection with the spindle and flyer 
makers’ dispute. The matter was so far settled with 
the employers, but last week one of the men refused to 
pay the levies which had been fixed upon to recoup the 
union for the costs of the strike. The man, it appears, 
steadily refused to comply, and thereupon the members 
of the union demanded his dismissal, but the employers 
refused to interfere. The men’s association then gave 
notice of their intention to withdraw the members. The 
employers thereupon held a meeting, and it was deter- 
mined to resort to a lock-out unless the men recede from 
the position they have taken up. The decision affects 
some 3000 men, and if a lock-out is resorted to several 
thousands more will be involved by discharge or sus- 
nsion. The late strike was a severe one, and drained 
the funds of the union, much distress being felt in con- 
sequence of the men being out. It is thought that 
this fact will induce the men to hesitate before riskin 
a lock-out. But the men seem determined to deman 
the dismissal of the man whose action was resented. 
It would be a disaster, however, for several thousands 
to be thrown idle by reason of one man’s refusal to pay 
a weekly levy towards expenses. 


The members of the Amalgamated Society of Engi- 
neers and ofthe Steam Engine Makers’ Society conjointly 
have given notices of a demand for an advance of 3s. 
per week to all members employed in the Grimsby 
district. If the advance is not conceded, a strike is 
threatened at the expiry of the notices. The rates of 
wages there are low compared with other places. 





The forgers and strikers in the edge-tool trades of 
Shettield have been agitating for an advance in wages 
of 10 per cent. The employers met last week to con- 
sider the application, and declined to make any con- 
cessions. ork is plentiful in this branch, and gene- 
rally in the town, and therefore it is expected that 
the men will strike for the advance. 





The gas stokers and others employed by the Leeds 
Corporation came out on strike last week, owing to 
the introduction of mechanical stoking, and also for a 
revised scale of wages and working. The strike was 
confined to the New Wortley Works, but may extend 
to the others. 5 





The alleged strike disturbances at Carnarvon seem 
to have arisen out of a determination on the part of 
some non-union moulders not to work with society 
men or Englishmen! It is reported that the foreman 
and the employer were startled by the outbreak, 


be | trifling as it was, and the secretary of the Ironfounders’ 


Society states that but for the employer some of the 
members of the union would have been badly injured. 


The new order by the Home Secretary as regards 
‘* separate factories” will have the effect of minimis- 
ing overtime in the special trades affected, such as 
bookbinding, hatmaking, bon-bon and Christmas pre- 
sents branches of confectionery manufacture, by 
making it difficult to differentiate the grades. The 
separation is under the control of the factory inspector; 
overtime must be registered, and the particulars 
kept for the purposes of inspection and reporting 
thereon by the inspector. These special orders are 
becoming so general that it will be difficult to discri- 
minate between what is law under the provisions of 
the Acts, and what is not lawful under the special 
orders. These regulations by the Home Office seem to 
have grown into a necessity, but it is a kind of legal 
process which requires to be watched, for an order has 
the force of law so long as it is in form and is not 
contrary to the specific provisions of the Act. 


The reign of the ‘‘ Knights of Labour” in the United 
States seems to be pretty well over. The newer 
organisations are modelled more after the English 
unions of the better stamp, neither secret societies 
nor socialistic bodies. r. Samuel Gompers, the 
president of the American Federation of Labour, 
has denounced the ‘‘Knights of Labour” in real 
forcible Yankee fashion, and he is not the man to 
mince his words. The ‘* Knights of Labour” were 
despotic and secret, and no one ever knew the why or 
the wherefore of any order given, some of which caused 
tens of thousands to be idle, and some led to rather 
disastrous outrages. A labour organisation, like any 
other, ought to be able to bear the li ht of day; when 
the doings are open, there is very Tittle fear jof any 
serious breach of the law or very violent measures. 





The recent movement among the Jewish workers in 
the direction of unionism has resulted in some advantage 
to themselves. For example, two unions of the cabinet- 
makers were for some time at variance ; now the two 
unions co-operate, and aid each other in cases of labour 
disputes. e Jewish tailors in Leeds recently struck 
against the piece-work system; they are now employed 
on time wages, but these are low compared with Lon- 
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don rates. The proposed ‘‘Jubilee strike” of the East- 
End tailors has n abandoned, and instead thereof 
the men will endeavour to effect what they want by 
negotiation. Efforts are being made to abolish the 
middleman. The Jewish workers will not be able to 
take part in the May-day meetings, as they fall on the 
Jewish Sabbath, which is kept severely. 








NICKEL STEEL. 
Nickel Steel as an Improved Material for Boiler Shell 
Plates, Forgings, and other Purposes.* 
By Mr. W1LL1AM BEARDMORE, Associate. 


In the history of iron and steel there have been many 
alloys which, on their first introduction, gave promise of 
great usefulness ; but a more extended acquaintance led 
to disap intment. Quite the reverse, however, has it 
been with that alloy to which I now desire to direct your 
attention. Nickel steel has, by this time, won its spurs, 
and proved itself worthy of the confidence ey in it by 
those to whom its remarkable qualities are best known. 

Since I had the pleasure of submitting a paper on this 
subject to a kindred society, 12 months ago, I have been 
continuously engaged in the manufacture of nickel steel 
for a large variety of purposes, and it gives me pleasure 
to state that the results obtained have been eminently 
satisfactory. Itis with the hope of interesting the mem- 
bers of our Institution in this alloy, and showing some of 
its advantages over ordinary mild steel, that I venture 
to put before you a few of the results obtained in the 
direction of procuring a material for shipbuilding and 
engineering purposes which will meet the ever-increasing 
demand for greater strength and lighter sections. The 
sine qué non of a structural material is that it be re- 
liable. 





of ordinary carbon steel. Mild nickel steel gives all the 
se of high carbon metal without the treacherous 


rittleness so painfully evident in the latter. 
TABLE II.—Comparison of Normal and Welded Tests. 





| Dimensions of Test | 














Piece. | 
No — | Elongation | 
on ee a ici lper Cust. in| Remarks. 
| Thick- | | Inch. = 

| Breadth AGA | aoe | 
B 253 | .79 1.28 | .971 | 85.5 26 Normal. 
B253 |} .71 | 1.18 | .802 | 86.1 15 Welded. 
U 337 | w 1.16 | .916 | 34.6 25 Normal. 
U 337 | 75 1.07 | .802 35.4 15.5 Welded. 
U 281 | = 1.13 -97 {1.096 | 35.1 23 Nermal. 
U 281 | 1.06 -94 -996 | 34.8 17.5 Welded. 
T 170 | 1.13 97 (1.096 | 35.0 22 Normal. 
34.6 16.5 | Welded. 


T 170 1.06 94 | -996 | | 
Nickel steel can be bent and punched quite as suc- 
pay | as ordinary carbon steel. Figs. 1, 2, 3, and 4 
show this clearly. The bends of the softer qualities 
in no way differ from what we expect from ordinary 
carbon steels, but the results obtained on bending a 
steel of 51 tons tensile strength are somewhat remarkable. 
The tempered bends were heated to a low cherry red and 
quenched in water at 82 deg. Fahr. A few drift test 
ieces will be found on the table, and need no comment. 
garding the welding qualities of this alloy much dis- 
cussion has taken place, and many different opinions are 
held. As will be seen from Table II., which gives com- 
parisons of normal and welded tests, I have found no diffi- 
culty in welding nickel steel. Some of the welded pieces 
you will see on the table have bent double across the 








weld. I find the loss of strength due to punching in nickel 


been kept the same as those first fitted at Clydebank. The 
original objections against the alloy, notably the influence 
of cold weather, have nm removed by similar demon- 
strations to those made by Mr. Riley, and by proof of fact 
that it is incorrodible, and can be advantageously made 
in the basic open-hearth furnace. 

** The idea of using it in the construction of steamships, 
and their boilers and engines, is being discussed, since 
there would be a reduction nearly of a quarter in weight 
for the same power, which weight, added to the size of 
the machinery to augment power, would greatly increase 
speed, without adding to the dimensions of the vessels, 

or instance, with 4.7 per cent. nickel in the steel, the 
elastic limit has been increased from 16 to 28 tons per 
square inch, and the breaking strain from 30 to 40 tons. 
Its adoption for armour is proof of its efficiency.” 

I echo the hope expressed by the writer of the remarks 
just quoted, that we may not allow our competitors ‘‘ to 
step in with a nickel stee oa and machinery, and thus 
carry off the laurels from the Clyde.” 


Li pen g the courtesy of Mr. Whyte, superintendent of 
the Leith Docks, I am enabled to put before you the re- 
sults of an experiment to test the behaviour of nickel 
steel compared with mild carbon steel and wrought iron 
when exposed to the action of sea water. Twelve 
months ago plates of nickel steel, ordinary mild steel, 
and wrought iron were placed in the sea at the end of 
Leith Pier, below low water mark. The plates were care- 
fully weighed and measured. After being exposed to the 
rise and fall of the tide for a year, they were taken out 
a week ago, the oxide removed, and again carefully 
weighed and measured. The loss in wei ie dus to cor- 
rosion I find works out on the average as follows: Nickel 
steel, 1.36 per cent.; mild steel, 1.72 per cent.; wrought 
iron, 1.89 per cent. In one case the loss in nickel steel 
was as low as .74 per cent., but this specimen was not 
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We require a metal which can be worked without any 
special care on the part of the artisan ; a metal which in 
shipbuilding will enable us to reduce the scantlings, take 
from the weight of the boilers, add to the strength and 
reliableness of the propeller shafts; a metal which will 
give the same results to-day and to-morrow, in China or 
Peru. Nickel steel, as I hope to show you, fulfils all these 
conditions, and is, in my opinion, a most suitable material 
with which to meet the demands for a metal stronger 
than steel. ; 

The reason why nickel should give to steel its remark- 
able qualities, I shall not pretend to demonstrate, but 
would suggest that it may be due to the nearness with 
which the atomic volume of nickel approximates to that 
of iron. If we admit that the strength of steel is its elastic 
limit, it will not- be difficult to make out a very good 
case for nickel steel, as it is here that this alloy shows its 
most striking characteristic. 


Taste I,.—Comparison of the Yield Point and Breaking 
Strain of Nickel and Carbon Steels. 


| 


| 
\| 





Carbon Steel. 





| Nickel Steel. 
Thick- | | 
ness. ee, ASICS 
Ultimate. | Yield point. | Ultimate. | Yield Point. 
— —— —$—$<—— | ———— 
in. | tonsper | tonsper tons per tons per 
| Square inch | square inch | square inch | square inch 
th | 27.7 | 13.5 | 51.3 29.5 
15 28.3 | 13.6 53.9 28.7 
4 27.6 13.7 54.1 28.6 
4 27.5 13.9 52.9 29.2 
q 27.7 | 14.0 52.4 30.4 
q 28.2 14.5 | 61.8 30.6 
4 28.5 14.1 | 52.5 29.0 
4 28.3 | 14.3 49.6 28.9 
3 28.5 | 14.0 | 50.5 28.5 
3 27.9 14.0 | 51.0 28.4 
1 27.5 | 14.5 48.7 28.3 
| 








From Table I. you will see that in nickel steel we have 
a metal whose elastic limit is equal to the ultimate strength 





* Paper read before the Institution of Naval Architects, 
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steel of 50 to 55 tons tensile strength, to be 15.5 per cent., 
and in steels of higher tensile strength, 20 per cent. These 
figures will show the superiority of nickel steel under this 
treatment. The specimen now before you shows the 
results of punching. 

It is a wonderful comment on this subject that our own 
Admiralty, who at first were by no means favourable to 
this alloy, are now using very large quantities of it in- 
deed, and specify nickel steel for the armour of the new 
battleships, thus bearing out the experience of our 
American cousins. It is also worthy of note that the 
casemates of the Japanese warship Fuji were made of 
nickel steel without face-hardening by ‘“‘carburising,” and 
I am now making nickel steel casemates for the two ships 
at present in course of construction on the Tyne. 

t strikes me as remarkable that the Japanese should be 
among the first to place the seal of their approval upon 
this alloy, not only for armour but also for crank and pro- 
wee shafts, connecting-rods, and other forgings. The 

attleship now building for them on the Thames, besides 
having nickel-steel armour, is to have the propeller and 
other shafts made of this material. 

These facts speak volumes for the enterprise that ob- 
tains in ‘‘ the Land of the Rising Sun,” and should make 
us pause to consider whether, after all, we are not too 
conservative in many of our ideas. 

A paragraph from the Steamship of June, 1894, is 
worth quoting in this connection: ‘The American liner 
Paris has had constructed for her a spare length of shaft- 
ing of nickel steel. This is about the first application of 
this alloy in a merchant steamer, notwithstanding that it 
is five years since Mr. Riley, of the Steel Company of 
Scotland, first demonstrated in this country its greater 
elasticity and tensile strength. The Paris’s new shaft 
has a tensile strength of 90,000 lb. (40 tons), probably 
25,000 lb. (11 tons) more than any British or German 
steel shaft. 

‘* Tt has been established by tests that the steel has a 
higher elasticity than ordinary steel to the extent of 31 per 
cent., and that the tensile strength is 20 percent. greater. 
Moreover, ductility is not adversely affected. Although, 
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therefore, the size and weight of the Paris’s shaft — 
have been reduced with maintenance of strength, it has 
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planed as the others were. The experiment is being con- 
tinued further, but, so far, it corroborates results already 
published on this interesting subject. The bearing of 
this experiment on the use of nickel steel for propellers 
will be evident to every marine engineer. 

As a material for tyres and axles nickel steel has many 
claims on our attention. Indeed, I am of opinion that 
there is a wide field for its use in this direction, and were 
it adopted for this purpose there would be fewer accidents 
from failures in rolling stock. I would ask your attention 
to the tyre now before you, which has been subjected to 
the compression test. The usual uirements are that 
tyres stand compressing one-sixth of their diameter with- 
out cracking. 

The original diameter of this nickel steel tyre was 
394 in., and it was mg down to 19 in. without showing 
signs of fracture. The tests cut after compression gave 
the following results : 








Tons per a ieileiniiaa’ Contraction 





— of Area, |R ‘ 
Inch. Per Cent. Per Cent. Per Cent. emarks 
Ss | = | 62.3 46.0 | Normal. 





These results could not have been obtained from any 
other metal of .18 per cent. carbon known to me. Asa 
material for shafting I strongly recommend the use of 
nickel steel, for the reason I shall now give. 

A very striking feature of nickel steel is this, that a 
crack appearing in it will not develop, as in carbon steel. 
One of the most frequent causes of casualties at sea is the 
breaking of propeller shafts due to the development of 
some flaw in the shaft. So alarming has this matter now 
become, that Lloyd’s —— have issued a circular letter 
to the forge masters calling their attention to this fact, 
and requesting an explanation. ‘ 

One very frequent cause of failure is found in the fact 
that many of the shafts are of iron, containing scrap 
steel, and such a material being always more or less 
heterogeneous, a crack once started quickly develops. It 
is now more difficult than ever to obtain scrap iron free 
from this admixture, and the difficulty is one which will 
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increase as time goes on. From statistics recently com- 
yiled by Lloyd’s, I have taken the following rather start- 
ne figures: ‘‘There have been 1506 new shafts of all 
kinds made at the principal home ports for old classed 
vessels during the past two years. this gives an average 
of 125 for two months; and besides these many new shafts 
have been fitted in foreign ports, so that the average 
number fitted will be probably 140 or 150 per two months. 
It may be stated that of the 1506 shafts mentioned, about 
two-thirds are screw shafts, 400 are crankshafts, and 100 
are thrust or intermediate shafts.” These figures are 
certainly striking, and seem to point to the necessity for 
the use of some more reliable material for this all-important 
purpose. 

In my opinion, if propeller shafts were made of nickel 
steel the question of ilies would seldom or never be 
raised, from the reason I have given, viz., that should a 
crack appear at all in nickel steel it will not develop as it 
would in ordinary carbon steel. This remark applies, of 
course, With equal force to railway axles. I have formed 
this opinion by witnessing the results of the following ex- 
periments. Having had a number of bars made 14 in. 
squaie by 18 long of nickel steel, and also of ordinary 
carbon steel of the same carbon content, I nicked these on 
one side with a cold chisel and proceeded to subject them 
to the usual fatigue test in this manner. The bars were 
placed on supports 10 in. apart, and a weight of 10 cwt. 
allowed to fait on them from a height of 3 ft., the bars 
being reversed after each blow. The test was continued 
in each till the bars showed signs of fracture, the number 
of blows at this stage noted, and the experiment continued 
till the bars broke. The treatment of the nickel and 
carbon steel bars was identical, but the results were widely 
different. The carbon steel was fractured after five blows 
and broken after 12 blows, whilst it required seven blows 
to fracture the nickel steel, and 35 blows to break it, an 
increase of 147 per cent. 

As you will see from the specimens on the table, which 
were broken under the hammer, the appearance of 
the fractures is very different. In the case of the carbon 
steel it is crystalline, but in the nickel it is fibrous, and 
shows aude the feature I wish to emphasise, viz., that 
nickel steel tears gradually, while carbon steel, once 
cracked, breaks short. Speaking a few years ago on the 
metal of the future, Mr. Edison, the great electrician, 
said, ‘* Nickel steel is the coming thing: steel will crack, 
nickel steel you cannot crack.” 

It seems to me, after numerous trials with similar 
results, that we have here a fact of immense importance, 
and one which marine engineers would do well to bear in 
mind. This isa point on which every one who cares to 
undertake the experiment can satisfy himself, and, if I 
mistake not, there is a gentleman in this room who can 
corroborate what I have said from experiments which he 
himself has conducted in the same direction. 

In a paper on ‘“‘Steel for Forgings,” read before the 
Engineers’ Club of Philadelphia by Mr. A. L. Colby, 
it is stated that the American Government, who Social 
specified for forgings, steel of 28 to 30 tons tensile strength, 
and an elastic limit of 14 tons, have increased their require- 
ments to 36 tons, and the elastic limit to 22 tons, equal to 
61 per cent. of the breaking strain. Mr. Colby points 
out that these higher requirements are met by using 
nickel steel. 

In discussing the question of crankpins and the failures 
therein, Mr. Colby makes the following remarks: ‘* When 
steel was first used in such pins in place of wrought iron, 
a soft low carbon steel was first employed, and the failures 
due to ‘fatigue’ of the metal were almost as numerous as 
when wrought iron was used. The broken pins showed 
what has been called a ‘fracture in detail,’ a gradual 
parting of the steel extending inward all around the piece, 
undoubtedly produced by the working strains repeatedly 
approaching the low elastic limit of the soft steel. On 
substituting a steel with an elastic limit of 20 tons, 
failures were greatly diminished, and that without chang- 
ing the diameter or shape of the pin. 

‘he point to which I wish now particularly to call atten- 
tion is that Mr. Colby obtained his elastic limit of 20 tons 
by raising the carbon to .45 per cent. In the alloy we 
are at present discussing, the same or even higher yield 
point can be obtained by the use of nickel with .17 per 
cent. carbon. He would be a bold man indeed who would 
advocate the use of steel containing .45 per cent. carbon 
for any part of the structure of a modern steamship. 

In speaking of the advantages of nickel in steel Mr. 
Colby says: ‘ Nickel increases the ratio between the 
elastic limit and tensile strength, and also adds to the 
ductility of the steel ; and he gives a Table of comparisons 
of ordinary and nickel steel, to which I would ask your 
attention : 











| : Medium 
Mild Steel | Medium | Hard Nickel 
} ard Steel 
Annealed. | ‘annealed Steel 
| * | Annealed. 
tons per | tons per tons per 
square inch | square inch | square inch 
Tensile es on os 28 | 35.7 38 
Elastic limit.. i a: 13 16.7 _ 22.3 
Elongation .. 5% ... 28 percent.) 23 percent. 25 percent. 
Contraction of area 50 * 40 mm 50 * 
Elastic limit per cent. of eee 
breaking strain .. ..| 44 ,. 46.2 ,, 58.7 4, 


In this Table we find that what Mr. Colby calls ‘‘ mild 
steel” has an elastic limit of 13 tons, or 46.4 per cent. of 
the breaking strain. The yield point of the medium hard 
steel is 16.7, or 46.2 per cent. breaking strain. When we 


come to the nickel steel, however, we find it has an elastic 
limit of 22.3 tons, or 58.7 per cent. of the breaking strain. 


Speaking generally, it may be said that the elastic limit 
} the nickel steel, which I recommend for forgings, is 


0 


about the ultimate strength of ordinary mild steel, and 
Mr. Colby’s figures are in the direction of corroborating 
this statement of my own experience. 

On Tables III. and IV. will be found the results of 
tests cut from nickel steel plates and forgings, and I would 
call your attention to Nos. 3 to 6 of Table IV. Steel of 
this quality is eminently suitable for engine forgings of 
all kinds. e 

TABLE ITI.--Plates. 








Elastic 
ai Tons | Elonga- | Limit | Contrac- 

z ick-- per tion per | Per Cent. tion of : 
No ness. Square Cent. in of Area per Remarks. 
Inch. 8 In. Breaking Cent. 

Strain. 
1 -97 34.0 26.0 52.3 Length 
2 | 97 33.8 20.0 52.6 Cross 
3 -74 34.6 26.0 53.2 Length 
4 |.74 | 343 23.0 | 51.7 Cross 
5 | .63 35.0 21.5 | 54.7 Length 
6 63 | 34.9 23.0 51.3 Cross 
7 | 52 35.0 24.0 52.4 Length 
8 | .52 34.8 23.0 52.4 Cross 
9 | .38 | 36.0 20.0 55.5 Length 
10 | .38 36.0 20.0 47.5 Cross 
11 27 38.0 24.0 53.6 Length 
12 | .27 37.3 19.0 | 49.1 Cross 
13 -195 37.2 22.0 53.0 Length 
14 195 37.2 21.0 50.0 Cross 
15 130 37.9 21.0 | 48.0 Length 
16 130 38.3 22.0 | 42.0 Cross 
17 075 39.0 18.0 | 39.0 Length 
18 | .075 | 39.8 17.5 | 36.0 Cross 
19° | .195 39.8 22.0 46.1 Length 
20 -195 39.8 17.0 | 43.5 Cross 
21 13 41.6 18.0 60.0 38 5 Length 
22 | .13 41.6 15.0 | 60.0 48.0 Cross 
23 | .075 52.5 10.0 | 57.9 37.0 Length 
24.075 49.9 90 8| 56.4 25.0 Cross 


Nos. 1 to 12 and 19 to 23, inclusive, are normal tests. 
Nos. 13 to 18, inclusive, were heated to redness after leaving 
rolls, and allowed to cool in air. 


TABLE IV.—Forgings. 





Contraction 





Percentage Elastic Limit, 
No. a of Elonga- Percentage of of Area, 
ee * tion, 2 In, | Breaking Strength, Percentage. 
1 38.9 30.0 63.7 40.7 
2 39.0 34.0 63.5 45.2 
3 43.9 32.7 73.0 54.3 
q 44.5 33.2 72.7 53.9 
5 44.3 34.0 73.5 54.0 
6 45.0 33.7 74.0 54.7 


As a material for castings much can be said in favour 
of nickel steel. Those on the table, which were very 
hurriedly prepared of .18 carbon metal, give promise of 
what may be expected from this alloy when care is taken 
in the moulding and steel of a grade more suitable for 
castings used. 

Tests cut from the cylinder for a 12,000-ton hydraulic 
press in course of erection at my works, and cast of nickel 
steel, gave, when annealed, an elastic limit of 25 tons per 
square inch, being 60 per cent. of the breaking strain. To 
give some idea of the size of this casting, I may state that 
it weighs 34 tons. 

The subject is a most fascinating one, and, had time 
permitted, there are many other points connected with 
nickel steel on which I should like to have touched—its 
electrical and magnetic properties, for example, which 
Professor Jamieson, of Glasgow, is at present investigat- 
ing, and mone others; but enough, perhaps, has been 
said to show that nickel steel fulfils in a most satisfactory 
manner the conditions required of a material for ship- 
building and engineering purposes in an age not cha- 
racterised by the modesty of its demands. 


ELECTRICAL TRANSMISSION OF POWER. 


Application of Electrical Transmission of Power in 
Marine Engineering and Shipbuilding.* 
By Herr F. Von Kopo.uitscH, Member. 

Ovr machine tools are generally fixed on asolid founda- 
tion and driven by a belt. The different pieces which are 
to be machined have much increased in size and weight, 
consequently the machine tools have to keep pace, and 
are proportionately and gradually enlarged. There is now 
a general tendency amongst all tool-makers to reduce their 
machines in size and weight to a minimum, and to take 
the machine tool to the piece which is to be tooled, and 
not vice versd, as has been the custom till now. 

In former years attempts were made, especially in the 
building of warships, to place on board of the ship in con- 
struction steam cnenes, gas engines, petroleum motors, 
air compressors, and hydraulic motors, in order to drive 
different kinds of machine tools, and thus to save the 
expense of transporting the material from the tool to the 
ship, and vice versd. All these arrangements will be 
rapidly superseded by the application of electric trans- 
mission of power, as it is no longer necessary to keep 
one and the same machine tool always in one and the same 
place. Each machine tool can have its own electric motor 
and be entirely independent of all shafting and belts. 
Therefore every machine tool in a shipyard can be placed 
at any moment in the most suitable position. 





* Paper read before the Institution of Naval Archi- 
tects. This per was illustrated by views of various 
machines. We have not reproduced these views, because 
many of them have already appeared in our columns in 
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I am now building a large cargo boat, and have installed 
on the upper deck a light punching and shearing machine, 
driven by electricity, and all the light plating of the shi 
can thus be finished on board of the ship itself, which 
find to be a _ saving in time and labour. To show the 
usefulness of light portable machine tools in marine engi- 
neering, I will give the following example : 

A large marine-engine cylinder, weighing about 11 tons, 
was formerly submitted to the following machines: 
Cylinder boring, planing, drilling, tapping, and studding. 
By the application of electricity, the time usually wasted 
in the operation of drilling, tapping, and studding can be 
saved, for, while the cylinder ison the boring and planin, 
machine, all the aforementioned processes can be execute 
simultaneously by a number of small electric boring 
machines. 

My practical experience has taught me that, by this 
system of working, a steam cylinder of a marine engine 
of about 11 tons weight can be finished about 10 days 
quicker than when the former system was applied. Elec- 
trically driven tools in general must, to be practical, 
possess three princi features—portability, lightness, 
and simplicity. As drilling requires a rotary motion, our 
present type of electric motor is particularly adapted for 
this purpose, and, of all electrically driven tools, the 
electric boring machine is the most useful and eco- 
nomical, 

At present there are no machine tool makers whosupply 
portable electrically driven tools as required for engineer- 
ing and shipbuilding purposes ; therefore one is obliged 
to make such tools in one’s own shop, and to buy the 
motors. When I introduced electric transmission of 
power in our machine shops and shipyard, I developed 
first the most necessary types of boring machines, of which 
we are now making six distinotly different classes. 

There is type No. I., weighing 2 ewt., the smallest 
size with a fast-running drill, for boring holes up to 1 in. 
diameter. The motor is of 1 horse-power. There is a 
drill press which can be applied in almost any position, 
and the motor can be used on a two-wheeled car, or 
placed, without this car, on a small platform. The drill 
press is separated from the boring machine and driven by 
a telescope shaft, having two universal joints. There is a 
special arrangement made by two guide-rods and a sleeve 
on the telescope shaft, to take up the turning momentum 
produced by the drill press. I have purposely abandoned 
the application of any flexible shafting, as the turning 
momentum of the drill press cannot * thus counter- 
balanced, and if this has to be done by the workman, 
the operation of drilling becomes very fatiguing. More- 
over, flexible shafts are very apt to break, and very diffi- 
cult to repair. The initial cost also is more than that of a 
telescope shaft. Asregards the handiness and easy appli- 
cation, there is no difference between the two systems. 

Type IL. of % J drilling machines is in general the same 
design as Type I., only heavier and more powerful. The 
motor is 13 horse-power, weight 4 cwt., size of hole which 
can be bored, 14 in. 

Type III. was specially constructed for shipbuilding 
purposes. <A 14 horse-power motor is mounted on a two- 
wheeled car, and a vertical spindle is driven by two pairs 
of mitre wheels. The boring spindle is pressed down by 
a handwheel. The weight of the boring machine itself 
and the workman are sufficient for pressing down the 
boring spindle, and a great saving of time and weight is 
obtained as compared with boring machines which are 
made for holding-on with electro-magnets. This same 
machine can with one man bore 400 $-in. holes in 3-in. 
deckplates in one day. The same machine is also used 
for countersinking holes on deck. One man can easily 
countersink in a day 800 to 1000 holes. In countersink- 
ing, the handwheel for feeding the drill is not touched. 
After the drill is in ition, the man takes the two 
handles, and, using the apparatus merely as a wheel- 
barrow, wheels the whole machine from hole to hole; he 
lifts the countersinking drill out of the finished hole by 
raising the two handles, thus bringing the drill over the 
next hole and countersinking it by pressing down the two 
handles, a very simple and quick operation. 

As we are using in our shipyard about six of these 
countersinking machines, all our plates for decks are, 
after being punched, immediately placed, and when all 
the deck plating is completed the holes are countersunk 
by running this machine over each row of rivet-holes. 
The skin plating is countersunk in a very similar manner. 
The plates, after being punched, are laid on the ground 
under the ship, in position corresponding to the place 
they are to occupy. The two-wheeled countersinking 
machine is again run over the rivet-holes, and after the 
plate is countersunk in this way it is immediately slung 
up into its place. By these means the labour of puttin 
the heavy plate on to the countersinking machine an 
taking it away again is entirely saved. Amongst all 
portable tools this one proves to be the most useful in 
shipbuilding. (See 666 of vol. lix.) 

ring machine Type IV. is the largest size we are 
making. It has a 3 horse-power motor, weighs about 
6 cwt., and can bore holes of 3} in. diameter. This 
machine was specially designed for drilling holes in 
armour-plates and armour-plated decks. 

Portable Electric Angle-Iron and Z-Iron Punching 
Machine.—Every shipbuilder in building large steamers 
uses now Z-frames in order to save the expense of riveting 
on the reverse frame. The weight of such a frame is very 
great, and many men are required for holding up suc 
a Z-iron when the holes are being punched. For 
carrying such a Z-iron about eight and sometimes ten 
men are required. To facilitate and cheapen this 
operation we now apply a powerful lever punch, which 
is driven by a telescope shaft, and a 14 horse-power 
electric motor placed on a two-wheeled car. This motor 
is made saventiliie, so that one can open and close the 
lever punch by electricity. This operation of punching 
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the large Z-irons is done by only two men. It stands to 
reason that it requires more time, which in this case is 
not of so much consequence, but the total expense is 
reduced by about 15 per cent. This is —_ a capital 
illustration of the usefulness of light portable tools. 

Portable Electric Key-Way Cutting Machine.—The 
sinking of key-ways in —— shafting, such as crank- 
shafts, and propeller shafts of marine engines, has always 
been a very tedious operation, seeing that for sinking the 
key-way two holes have to be bored in the shaft with a 
flat cutting drill, and the remaining piece cut away on 
the planing machine. This operation necessitates putting 
the shaft, whatever its weight, under two machines, in 
order to sink the key-way. Under these conditions it 
sometimes takes more than a day to finish one key-way. 
Now, one of the portable milling machines pon: Pee 
finished the key-ways for fixing eccentric sheaves on a 
19-in. crankshaft in the short space of 14 hour. The 
dimensions of this key-way were 44 in. long, 2? in. wide, 
and } in. deep. 

The same machine milled the key-way in a propeller 
shaft 13} in. in diameter in 34 hours, the key-way in this 
case being 25 in. long and 3 in. wide. This time includes 
three-quarters of an hour needed for centring the 
machine, the manual labour employed being only one 
mechanic and a labourer. These machines also possess 
the great advantage of enabling the shipbuilder to mill 
the key-way on a rudder head after the same is fixed. 
This operation is a great saving of time and trouble, and 
insures the key-way being in its correct position. Many 
other instances of its utility could be cited similar to the 
above. By fixing two side brackets this machine may be 
made stationary, and utilised in the shop, the same as 
any other ordinary milling machine for milling trans- 
mission shafting, winch shafting, and multifarious uses. 
It is well understood by all manufacturing firms that it 
is from the details of work the savings are made, and 
every engineer who has had to do with the cutting of 
key-ways can very easily estimate the time and the 
libour saved by the adoption of the above machine. 

Portable Electrically Driven Boring Spindle for Reaming 
Bolt-Holes out of Main Shaft Couplings.—When it be- 
comes necessary to replace old or damaged crankshafts 
in marine engines, the holes in the cheese coupling are 
always bored smaller than the diameter of the coupling 
bolts. The new crankshaft is put in place, accurately 
levelled, and to make the crankshaft and the adjoining 
shaft piece a perfect fit the holes must be bored out in 
position. , 

To do this with ordinary reamers by hand is a tedious 
and expensive operation, to obviate which we have intro- 
duced a small boring spindle fitted with universal joint, 
and capable of drilling conical bolt-holes to any diameter 
or taper. This machine is driven by a small electric 
motor, and is so arranged that it can also be mounted in 
the tunnel or engine-room. Its utility consists in a saving 
of time and labour, coupled with a perfect and exact exe- 
cution of work. With the electric key-way cutting 
machine and the electric boring spindle, any crankshaft 
or tunnel shaft can be completely finished in position 
without hand labour. These two machines are the out- 
come of that necessity which is the mother of invention, 
and, having for years experienced the need for these 
machines, we have, since their introduction two years ago, 
found them to be of the greatest utility. 

The photograph of this machine was taken in the shop, 
owing to the difficulties attendant on getting a good 
photo. in the engine-room. (See page 307 of vol. Ixii.). 

Portable Electrically Driven Pump. — After launchin 
a new ship the winch boiler cannot be used at once, an 
the piping for the donkey boiler, as well as the pump, 
sei a considerable time before it can be used for drain- 
ing the bilge water. Similar cases also occur in repairing 
ships. Rain-water accumulates in the bilges which can- 
not be pumped out, except by using a hand pump. In 
wet weather the constant pumping out of bilges causes a 
good deal of trouble. To save this I have introduced a 
portable electric pump, which is lowered into the engine- 
room or stokehold, electric wires and water hose connected 
to it, and all pumping thus done automatically. Also for 
pumping out and cleaning wells this machine has rendered 
us much useful service. 

Portable Electrically Driven Winch.—Sometimes, when 
winch boilers are being repaired, the cargo holds have to 
be cleaned at the same time, and no winches are avail- 
able for lifting all‘the rubbish which has to come out. 
For this purpose we are using an electric winch, which is 
put on to the hatchway and applied in the same manner as 
an ordinary winch. This apparatus is most serviceable, and 
1s constantly occupied on one or the other of our steamers 
which are under repair. 

Portable Electrically Driven Cylinder-Boring Machine. 
—It very often happens that a steam cylinder wears oval, 
or that it takes the shape of a cask, i.e., a larger diameter 
in the middle than at the two ends. For this defect there 
is only one remedy, viz., to put in a boring bar and bore 
out the cylinder. Formerly this was done by the costly 
process of hand labour, to avoid which I constructed an 
electrically driven cylinder boring bar. The lower 
stuffing-box of the cylinder is u as a guide for the 
lower end. The upper support consists of a boss, having 
three radii, each radius lovin one claw which can be 
screwed out. This poten tts | support can, by screw- 
ing out the claws, be very easily centred. The boring-bar 
Itself is driven by two pairs of worms and wormwheels. 
The number of revolutions of the boring-bar is four to five 
= minute, while the speed of the knife can be adjusted 
y arheostat. The centring of this boring-bar is usually 
completed in about two hours, while two days is the 
usual time we require for boring out a steam cylinder by 
this electrically driven cylinder boring machine. Only 
one man is required to supervise the working of this 
machine after it has been got into operation. 





Portable Electrically Driven Cold Iron Saw.—Any one 
who has had to do with very large steel castings knows 
what a trouble the cutting off of the large and numerous 
runners causes. For instance, on large sternposts there 
are runners of 12 in. by 6 in. section. To obviate the 
moving of the whole weight of the post after each runner 
has been cut off, I have constructed a portable circular 
saw, which is clamped on to the sternpost to cut off the 
runners. By using three of such portable circular saws 
simultaneously on one and the same sternpost, the cuttin 
off of the runners becomes a very quick and easily effecte 
operation. 

Portable Electric Fans.—The cleaning out of the double 
bottoms of ships sometimes becomes a very dangerous 
work on account of the foul air. I remember two cases 
where men who went in for repairs were suffocated. If 
no ventilation is applied to the double bottom, life there 
becomes impossible. Any one who has spent only one 
hour inside the double bottom will corroborate my state- 
ment. Even in a new ship, when the double bottom is to 
be cemented, the workmen have to be changed every half- 
hour, especially in summer time. To give fresh air to the 
men we put over the manhole a wooden box, in the lid of 
which is cut around hole; into this an air propeller is 
fitted. This is driven by a small electro-motor of } horse- 

ywer, and .is quite sufficient for keeping the air in a 

ouble bottom Be sonal fresh and cool while the men are 
working there. Great advantages have accrued from the 
use of this electric fan, the work being done much more 
quickly and carefully in the double bottom. 

Small Portable Boring Machine for Cylinder Lagging.— 
In lagging steam cylinders a very large number of very 
small holes have to be bored into the cylinder casting. 
This can be very easily and rapidly executed by a small 
electric motor of about } horse-power, a flexible shaft, and 
a drill press with breast plate. The pressure which one 
man can put on the drill is quite sufficient for boring ;%-in. 
and }-in. holes. The tapping of these little holes is, of 
course, entirely done by hand. 

Portable Electric Tapping, Studding,and Tube-Expanding 
Machine.—-Before the boiler front which is to be finished 
are placed two columns, carrying two horizontal rails, 
between which is mounted a vertical pair of angle-irons. 
Sliding up and down between these two angle-irons is a 
3 horse-power electric motor, which is counterbalanced by 
a heavy weight, so that it can be easily moved up and 
down, and, by the twin motions, can be brought over each 
centre of hole which has to be tapped. The armature of 
the motor is driving two pairs of spurwheels in order to 
get two different speeds, one for screwing in the tap, and 
the quicker speed for screwing it out again. In this way, 
one man and one labourer are quite sufficient for attend- 
ing to this machine. The two tubeplates of the boiler are 
both tapped at the same time by one long tap. All the 
stay tubes are also screwed in by this machine. After the 
tubeplates are fitted with all the tubes, the same machine 
is used for expanding tubes by means of applying to the 
slow shaft either an ordinary Dudgeon tube-expander or, 
better, one of Yarrow’s patent tube-expanders. To com- 
plete the list of portable electric tools, I will also mention 
an electric riveting machine. 

The construction of this machine is as follows: On the 
bottom end of a strong cast-steel jaw is placed a holder- 
up, which can be vertically moved by means of a screw or 
lever. The upper head of the jaw has two Rider hammers, 
which are moved by two eccentrics, placed opposite 
to each other. The armature of the electric motor is 
keyed on to the shaft driving the two eccentrics. As 
the shaft makes 1200 revolutions per minute, and two 
blows correspond to one revolution, one rivet receives 
2400 blows per minute. I have constructed a riveting 
machine for closing %-in. rivets, but it is, as I would ex- 
plain, only an experimental machine. As the closing of 
the rivet is an operation which takes only one-quarter of a 
minute, the whole work is completed within this short 
period of time. To insure this rapid execution there are 
two heavy flywheels acting as accumulators, while the 
small electric motor accumulates sufficient energy in the 
flywheels to get the necessary reserve requisite during 
this quarter-minute. Theriveting machine is hung up by 
a differential pulley block, and can be used exactly like an 
ordinary portable hydraulic riveting machine. As the 
results obtained by this riveting machine are very 
encouraging, I intend to develop this system for closing a 
large size of rivets. 

Portable Electric Side-Light Cutting Machine.—This 
apparatus is so very simple that it requires very little ex- 
ladon, One of the usual types of side-light cutting 
machines which formerly used to ™ driven by hand is now 
driven by a telescope or flexible shaft in connection with a 
small portable electric motor. 

As I have now enumerated all the portable machine 
tools which I have introduced into our shipyard, I will 
proceed to explain the application of the electrical trans- 
mission of power in the shipyard for other purposes. 

Electric Stacking Crane.—In a shipyard the easy 
handling of material becomes a very important factor. 
To reduce labour to a minimum, I have constructed a very 
large swivelling crane with an electric motor for lifting 
and lowering plates. This crane takes the plates from 
the railway cars and stacks them radially. The same 
crane is also used for putting the plates on the small 
handcars, for transport to the punching machines. 

Electrically Driven Capstan.—It is a great convenience 
in a shipyard to have a large number of electrically driven 
capstans, which can be started at any moment by shutting 
a switch. By means of these capstans, the handcars on 
which the material is placed are hauled in any desired 
direction, by the distribution of snatch-blocks over the 
whole area. By means of the same capstans the plates 


and angles are also lifted into their places. I have found 
an electric capstan one of the most useful applications 
of electric transmission. 


Electric Lift.—In our shipyard there is very little slope, 
for which reason we are obliged to lay the keels of ships 
at a great height from the ground. If the moulded depth 
of a ship is, for instance, 30 ft., the height of the keel 
towards the forward end of the ship will be about 20 ft., 
therefore there is a rise of more than 50 ft. to the upper 
deck. A great deal of time is lost by using such = bah 
stairway, and we have in our shipyard an electric lift for 
the transport of men and material to the upper deck. 
find such a lift to be a most profitable installation, and 
should advise every shipbuilder who is building large 
ships to follow my example. By the novelties which I 
have been permitted to describe to you to-day, I venture 
to hope that I have succeeded in stimulating some interest 
in the vast future which lies in the universal and extended 
application of the electrical system. I cannot imagine 
any direction in which its development will not of neces- 
sity add to the possibilities and economy of such power as 
we already possess, and I fancy the day is not far distant 
when smokeless shipyards and furnaces will be accom- 
plished facts. 


MECHANICAL PROPULSION ON CANALS.* 
By Mr. Lesuiz 8. Ropinson, of London. 

On the occasion of the Belfast Meeting of the Institu- 
tion last summer an opportunity was afforded to the 
members for judging of a plan of mechanical propulsion 
on canals which has been developed and brought to a 
practical issue during the past few years. In order that 
a fuller appreciation may be gained of the difticulties 
surrounding what might at first sight appear a simple 
problem, it is thought that a concise review, such as it is 
the object of the present paper to offer, of the general 
question of propulsion or haulage on canals, may be of 
interest. large amount of the information here com- 
piled, though not original, has hitherto been more or less 
inaccessible to engineers in this country, not having pre- 
viously been published in England. 

he really complicated subject of traction on canals 
involves at the outset the determination of the resistance 
of a boat in a channel of restricted section. This resist- 





ance depends in some way upon the ratio 2 which the 
w 


wetted cross-section of the canal bears to the immersed 
midship section w of the boat. Although this ratio may 
remain the same, the resistance varies according as the 
channel becomes shallower and wider or deeper and 
narrower; and in a less degree it also varies with the 
roughness of the channel bed. Again, the form of the 
boat, while its immersed midship section may remain 
unchanged, is an important factor in the determination 
of the resistance, although in a canal the actual form of 
a boat has not so much influence on the resistance as in 
open water. 

Early Investigations.—The laws relating to this subject 
had been but imperfectly investigated up to the last few 
years. Inthe last century Colonel Beaufoy in England, 
and Du Buat, D’Alembert, Condorcet, and Bossut in 
France, made some experiments on the resistance of 
bodies immersed in water, but only on a small scale. In 
nearly all cases it has been assumed that the resistance R 
varies with the square of the velocity V, or R = K w V2, 
where K is a coefficient depending on the form of the boat, 
and w is the area of its immersed midship section. In the 
light of subsequent investigations this formula, which was 
originally due to Du Buat, has been proved to be incorrect. 
D’Aubuisson derived from it the following formula for the 
resistance to traction of boats upon a canal of cross-sec- 
tin C: R=K _° = In 1853 M. Comoy made 

C+2w 

some experiments upon the Canal du Centre, and found 
that this formula was incorrect. <A full account of his 
experiments, with the resistances to haulage depending 
upon the ratio of the canal section 9 to the boat section w, 
will be found in appendix C to his paper on the ‘‘ Cost 
of Traction on the Centre Canal” in the Annales des 
Ponts et Chaussées for 1855 (third series, vol. 10). 

Sweet.—In 1878 some experiments on the resistance to 
traction of boats were made on the Erie Canal in the 
United States of America by Elnathan Sweet, Jun. 
(Transactions of the American Society of Civil Engi- 
neers, 1880, vol. ix., pages 99-110), with the object of deter- 
mining what reduction in the resistance would be produced 
by deepening the canal 1 ft. To solve this question it 
was necessary first to determine the effect produced on 
traction by the augmentation of the wetted surface of the 
canal consequent upon increasing the depth 1 ft. From his 
results Sweet deduced the following formula for the re- 
sistance R in pounds as a function of the velocity V of 
the boat in feet per second, and of the ratio n which the 
wetted section f of the canal bears to the immersed mid- 
ship section w of the boat, and also of the total wetted 
0.10303 S V2 

n— 0.597 ° 





surface S of the hull: R = This formula 





was not intended to have the general character 
which has sometimes been attributed to it, but 
which its author himself was far from claiming. 


Indeed, as pointed out by M. de Mas, on the one hand 
for values of the ratio n equal to and even less than 
unity it gives finite results; and on the other, when » 
tends towards infinity, the resistance tends towards zero. 
But, as a matter of fact, as soon as n equals unity the 
resistance becomes infinite, and when n tends towards 
infinity the resistance tends towards a value which is the 
resistance of the boat in — smooth water. 

De Mas.—The most exhaustive and important experi- 
ments that have yet been made upon the resistance to 
traction on canals were commenced in 1890 by M. de Mas 
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with the chief kinds of boats in general use upon the in M. Derome’s paper upon this subject, which was pre- 
canals in the North of France ; and his first experiments sented to the sixth International Congress on Inland 
were made upon the River Seine, with a view to deter- | Navigation in 1894, and to which the author is indebted 


mining the resistance of the boats in an expanse of smooth | for the following information. It will be seen that for | 


water. The wetted section of the Seine above the weir of | one and the same speed the resistance to traction increases 
Port-a-l Anglais, where the experiments were made, is at | less quickly than the immersed section. 

least 5651 square feet, while the boats tried were about| 2. For a boat of given draught the resistance is not 
16.4 ft. wide and immersed 6.2 ft. deep, that is about 102} proportional to the square of the speed. Although this 
square feet of immersed section ; so that the ratio nof the | fact is evident from Table I., it is more clearly demon- 






















































. 2 _ 5651 Kp strated by the results of a series of experiments on the 
sec s= = = 045 pre p > results | °;- . , A 
eee w 102 4; and therefore the results different kinds of boats of which the resistances are 

Fig.2. Table 3 and Table +4. 
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Fig.4. Table 6. 
Coefficient of Resistance to traction 
tin rivers, R>+wV* 



































given in Table III. The results for the Toue have been 
| worked out in Table II. at a draught of 3.28 ft. and at 
| speeds of from 1.64 to 8.20 ft. per second, or 1.12 to 5.60 
miles per hour; and also at a draught of 5.25 ft. for 
|the same speeds. In Fig. 1 this Table has been 
| plotted as a diagram, giving the resistances actually 
observed, and as calculated from the formula R = K V2, 
| where the value of K is 31.97 for 3.28 ft. draught, and 
| 44.25 for 5.25 ft. draught. It would thus seem that, the 
| greater the draught of the boat, the larger is the dis- 
| crepancy between the observed and calculated resistances, 


Fig.3. Table 5. 
Relative Resistance of four Boats 
to traction at different Speeds in river. 
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Fig. G. Table 8. 


Resistance to traction in Canal and in River. 
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may be taken as if the boats had been tried in an un- TABLE T.—Resistance of Boats to Traction in Rivers. Tas_e Il.—Observed and Calewlated Resistance of the 
limited expanse of water. The experiments showed that “*Toue” to Traction in River. (See Fig. 1.) 
the formula R = K w V2 does not hold; that the various : : : SES - - ———__—__—_—_————- 
5 : etd Absolute Resistances at Relative Resistances at . ‘ 
elements on which resistance to traction depends are not Speed Absolute Drauzhts of Relative Deeagts of Speed Square | Resistance at pangs moctanes — 
connected with one another by this or any other propor- per per of of 3.28 ft. of 5.25 ft. 
tion of similar form. This is clearly seen from the fol- | Second. aoe —— | Second.’ Speed. mega Ee fa % ‘od. 
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3.28 ft., and 4.27 ft., and 5.25 ft. ; the figures are embodied 
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especially at the higher speeds. The following Tables 
TaBLE III.—Resistance of Four Boats to Traction in 








River. (See Fig. 2.) 
$$$ aoe 
Speed per Péniche. | Flaite. Toue. Prussian. 
Second. | 
“an Ib. Ib. Ib. Ib. 
1.64 253.5 167.55 17.2 48.5 
3 28 749.6 436.5 | 220.5 176.4 
4.92 1701.9 | 793.7 518.1 407.8 
6.56 3223.1 1686.6 | 1047.3 769.4 
8.20 ; 2447.0 1752.8 1283.1 





TABLE IV.—Dimensions of Submerged Part of Four Boats 
in Table III. (See Fig. 2.) 








| oe rage ‘i fc Midsnig” 
Kind of Boat. Length. |Midship| Depth. | Displace- ¢ 
| - Width. | | ment, | Section 
| @. 
ft. | ft. ft. | tons sq. ft. 
Flemish Péniche | 125.30 | 1640 5.94 337 97.38 
Flate of Upper 
Seine .. e+) 122.84 16.47 4.82 256 | 79.40 
Toueof theSaéne 118.38 | 16.47 4.46 236 73.49 
Prussian boat | 200 | 68.65 


.- 111.90 | 16.11 | 4.27 
' \ 


Fig. 7. Table 10. 


















































TABLE VI.—Coefficient of Resistance to Traction in Rivers, 




















(See Fig. 4 
Sq ‘ Values of Coefficient R + w V2. 
, uare 0 
Speed V. Speed V2. = 
Péniche. | Flite. | Toue. | Prussian. 
feet p. sec 
1.64 2.6896 0.9678 0.7843 0.3907 0.2624 
3.28 10.758 0.7153 0.5106 | 0.2788 0.2388 
4.92 24.206 0.7219 0.4130 =| 0.2912 0.2455 
6.56 43.034 0.7690 0 4935 0.3311 0.2604 
8.20 67.24 Se 0.4583 0.3547 0.2780 


| 5. For boats of the same form, and under otherwise 


7 | similar conditions, and within the limits of the experi- 


ments, the resistance to traction is entirely independent 
| of the length of the boat. On this point M. de 
| perimented with three boats of the Flite build, having 


| the same breadth amidships, and fore and aft shapes as 


i identical as possible, and differing only in the | 


| length of hull below water, which with a draught of 
| 5.25 ft. was as follows: Alma 124.64 ft. ; René 99.44 ft. ; 
| Adrien 67.44 ft. Asshown in Table VII., and _ plotted 

in Fig. 5, the total resistances of these three boats at 
| the same speed were almost identical. The Alma 


_|and René were subsequently tried again at the same 


Fig.8. Table 10. 


























as ex- 


One noticeable fact which appears from Table VIII, 
and from the plotted diagram Fig. 6, is that, for the 


same value of the ratio n = a. the less the resistance to 


traction of a boat in the river, the greater will be the 
relative increase in the resistance to traction when the 
boat is transferred from the river into a canal; or, 
inversely, the larger the tractive force in the river, 
| the smaller will the relative increase on transfer- 
ence into a canal. Thus the Toue, requiring 97.0 lb. 
tractive force in the river, requires, when transferred to 
| the canal, 240.3 lb., being an increase of 2.48 times; 
whereas the Péniche, requiring 224.9 Ib. tractive force in 
the river, requires in the paves only 379.2 lb., that is, an 
increase of only 1.69 times against 2.48 times for the Toue. 
The build of the boat is less important in a canal than in 
a river; hence it will not exert so great an influence on 
the resistance to traction. 
Another notable fact observed from Table VIII. is the 


rapidity with which the ratio # of the resistances de- 
| creases when the ratio “ of the sections increases. Thus 
for the Flite, the only boat which has been experimented 
upon both in the river and in the canal at draughts of 


5.25 ft., 4.27 ft., and 3.28 ft., the relative variations in 
the two ratios are as shown in Table IX. for speeds of 
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IIT. and IV., which are also plotted in Fig. 2, give the 
resistance to traction of the ts experimented upon at 
speeds between 1.64 ft. and 8.20 ft. per second, or 1.12 
and 5.60 miles per hour; and also their submerged di- 
mensions. 


Vim( Feet per second }* 


TABLE VII.—Resistance Independent of Length of Bodt. 
(See Fig. 5.) 


| |Resistance at Speed per Second of 



































| ‘ | 
: Boat. | Length. | Displace- | - ae 
TABLE V.—Relative Resistance of Four Boats to Traction gth. | “ment. ey ’ 
at Different Speeds in River. (Sce Fig. 3.) | 1.64ft.|3.28ft. 4.92ft. 6.56ft.|8 20ft. 
’ i | pte ft. | tons | Ib | Ib. | bh | Ib | Ib 
Square of Speed = V2. | | | | & | Alma ..| 124.64 | 286 | 119.0| 357 | 783 | 1464 | 2467 
Speed V, | : | 316i] 6 | § |Rene -| 9944 | .. | 1124| 353] 783 | 1466 | 2460 
|@]8 | 8 | B |Adrien..| 6744 | 148 /112.4| 353 | 783 | 1466 | 2469 
Absolute. Relative. | = | fj | & | 3 ed ae be : St 
ft. per see. RS Ee, speeds as in Table VII., but with 1 ft. less draugh 
; . io | speeds as in lable -, but with 1ft. less draught, 
oa Py be pe oa | bp | ap namely, 4.25 ft., when they gave resistances absolutely 
4.92 24.206 2:95 | 2.97 | 1.92 | 2.35 | 2.31 | identical with each other. From these results it also 
6.56 43.034 4.00 | 4.30 | 3.41 | 4.75 | 4.86 | follows that the resistance due to the build of the 
2 | | . . . 
_ we os Lo —_ | a boat does not vary in the ratio A which the breadth 


If the resistance to traction corresponding with a speed 
of 3.28 ft. per second, or 2.24 miles per hour, be taken as 
unity, Table III. becomes transformed as in Table V., 
and in the plotted diagram Fig. 3; from which it will be 
seen that, with the exception of the Flite, the resistance 
increases more quickly than the square of the speed V. 

3. For a given boat the coefficient of resistance to 





traction — vs — being the ratio which the resistance R 
wv? 


to traction bears to the immersed midship section w and 
to the square of the speed V — is not independent of the 
speed, as it is assumed to be in the ordinary formula 
R =KwV*. According to the figures given in Tables ITI. 
and IV. this ratio varies as shown in Table VI., and in 
the plotted diagram Fig. 4. 

4. For a given s and draught the resistance to 
traction varies considerably, according as the wetted sur- 
faee of the boat is more or less smooth. 


b amidships bears to the length L. 

Boats on Canals.—The same boats that had been tried 
on the River Seine were subsequently tried on the 
Bourgogne Canal at speeds increasing from 0.56 mile per 
hour by increments of 0.56 up to 2.8 miles per hour ; and 
it was again found that, other conditions remaining un- 
changed, and within the limits and under the conditions 
of the experiments, the resistance to traction is inde- 
| pendent of the length of the boat. It was also found that 
| there is a considerable increase in the resistance to trac- 
| tion on passing from the river into the canal. Table VIII. 
is drawn up for different boats and different draughts, and 





| 
T_ | for speeds of 1.64 ft. and 3.28 ft. per second, or 1.12 and 


| 2.24 miles per hour, which appear to be the extreme limits 
| of speed adopted and practicable on French canals; R 
| represents the total resistance to traction in the canal, and 


r in the river; R is the ratio of the two resistances. 
r 


i 


V2 =/ Feet per second )* 


ft. and 3,28 ft. per second, or 14 and 2} miles per 
our. 

It is important to know how the resistance of the same 
boat, loaded to the same draught, alters in passing from 
acanal of one section toa canal of another. Some ex- 
periments upon this point were made in 1894, of which 
the following is a brief account. It may be premised 


that the ratio n a which the wetted section 9 of the 
WwW 
canal bears to the immersed midship section w of the 


boat, obviously cannot sink below unity ; and also that, 
the more nearly the ideal conditions of smooth water 


are approached, the more nearly does the ratio n = a 
w 
approach infinity. As a limit, therefore, it may 


roughly be said in a general way that, when n= o ah 


In Table X., 


ee when n = BD i, =1, 
¢ @ E - a4 
and in the three plotted diagrams, Figs. 7, 8, and 9, are 


given the values of the ratio of sections n = . and of 


the ratio of resistances —, obtained from experiments 


made with the Jeanne, a boat of the Flite class, 99 ft. 
long and 16.44 ft. wide, towed in the River Seine and 
in four different canals, with draughts of 3.28 ft., 
4,27 ft., and 5.25 ft., and at speeds of 0.82 ft. to 4.10 ft, 
per second or 0.56 to 2.80 miles per hour. In the 


River Seine, where the minimum value of the ratio n = 2 
WwW 


was not less than 72.5, the ratio B which the resistance R 


in a canal bears to the resistance r in a river, can without 
appreciable error be taken as 1.00. From Table X. it 
will be seen that, with a draught of 4.27 ft. and at a speed 
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TABLE VIII.—Resisvance To TRACTION IN CANAL AND IN River (SEE Fic. 6). 





Speed 1.64 Ft. per Second. | Speed 3.28 Ft. per Second. 














Wetted Immersed — + Paaiaeseesana — = ) 
Section of | Section of - : ‘ | 

Draught. Boat. Canal. ca Resistance ml Resistance - 

: 

a w | cay 

In Canal, In River. In Canal. In River. 
R r | R. r. 

ft. aes “q. ft. eq. ft. ratio Ib. Ib. ratio Ib. Ib. ratio 
f Péniche 317.91 86.65 3.67 | 379.2 224.9 | 1.69 | 1896 0 663.6 2.86 

5.25 4 Flate .| 317.91 86.44 3.68 | 246.9 119.0 | 2.07 1060.4 357.1 2.97 
Toue.. ols 317.91 86.44 3.68 | 240.3 97 0 2.48 1020.7 277.8 3.67 

Flaite 317.91 70.30 4.52 154.3 97.0 1.59 | 626.3 315.3 | 1.99 

4.27 4 Prussian 317.91 68.68 4.62 119.1 48.5 245 | 474.0 176.4 | 2.69 
Margotat 317.91 69.98 4.54 116.8 46.3 2.52 | 4343 147.7 | 2.94 

3.28 Flate 317.91 54.04 5.88 105.8 86.0 | 1.23 | 421.1 284.4 1.48 


TABLE LX.—Ratios of Sections and of Resistances 
for the *‘ Flite” Class. 


Ratio of Resistances 
R in Canal 


Ratio of Sections rin River 


Draught. 
a 
1.64 ft. per 3.28 ft. per 
second, second, 
ft 
5.25 3.68 2.07 2.97 
4.27 4.52 1.59 1.99 
3.28 5.88 1.23 1.48 


of 2.46 ft. per second or 1.68 mile per hour, the ratio 


of the resistances of the Jeanne is only 1.38 in the Déri- 
vation de Joigny, where the ratio » attains a value of 
6.39; while in the Canal du Nivernais, where the ratio n 


of sections falls to 2.94, the ratio R of resistances rises 


7 

to 3.82; that is, for a reduction to a little less than 
half in the ratio of the sections, the ratio of the 
resistances is nearly tripled. This example shows how 
great an influence the ratio of the sections has upon the 
resistance. The figures given in Table X. are purely 
experimental, and not arrived at by any mathematical 
calculation. At the speed of 0.82 ft. per second it will be 
noticed that the resistances in the River Seine are the 
same at draughts of 3.28 ft. and 4.27 ft. ; this is probably 
due to the fact that the resistances were measured to the 
nearest kilogramme, and therefore a difference of less than 
2 lb. would not be noticed in converting the readings 
from French into English measure. 

Deepening of Canal.—The normal dimensions of French 








lig 10. Normal Sectvon cf freach Canals 
? — ae pee eee 
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canals, as defined by the law of August 5, 1879, and 
shown in Fig. 10, are 38.2 ft. width at bottom, 





52.5 ft. at top, and 6.56 ft. depth, giving a wetted 


2.46 ft. per second or 1.68 mile po hour is seen to be 3.67. 
Supposing the canal be deepened by 3.28 ft., as shown dotted, 
the width at top and the slope of the sides remaining unal- 
tered, and the dimensions and draught of the boats re- 
maining thesame, the wetted section of the channel becomes 
371.8 square feet, instead of 279.9 ; and the ratio of the sec- 
tions rises to 3.83, instead of 2.89. This is to a hundredth 
the ratio which in Table X. the section of the Canal du 
Nivernais bears to that of the Jeanne at a draught of 


3.28 ft. ; and in this instance the ratio of resistances 


at the same speed of 1.68 mile per hour is seen to be 1.95. 
It may therefore be pointed out that, if the standard 
canal in France were deepened by 3.28 ft., the resistance 
to traction of the boats at their maximum draught would 
be reduced nearly one half for a speed of 2.46 ft. per 
second or 1.68 mile per hour. 

Formule.—The foregoing results obtained by M. de 
Mas afford a means of checking the formule usually 
adopted for the resistance of boats to traction upon 
canals. The two following are believed by the author to be 


the formule most generally employed, in which n = a : 
W 


1 


+2 


R= KwV? (1) 
n 


R=Kove(" y. SS pe t9) 
n—1 


The first formula was propounded by Du Buat in the last 
century, and has been applied by D’Aubuisson to the re- 
sistance of boats upon the Midi Canal. The second is 
deduced from the formula used for an open expanse of 
water—namely, R = K w V2—by substituting for the ab- 
solute speed of the boat in open water its relative speed 
in relation to the water flowing backwards past it, on the 
assumption that the water would pass back from bow to 
stern at a uniform speed through the narrowed section 
Q—w. From the results now obtained by M. de Mas are 
deduced the three following conclusions: First, for a boat 
hauled at a given speed V the resistance to traction is not 


: : w wn? 
proportional either to———. or to ———3 second, for a 
n 


+2 (n-1)? 
boat kept ata constant draught the resistance to traction 
is not proportional to V2; and third, for a given boat the 

. R (n + 2) R (n — 1)? 
ronoriazons —s- and “—__ "are 
site w V? w V2 n? 
them independent of the speed. Hence it will be seen 
that the two above formule can give only wrong results. 
Recently M. de Mas has been engaged on experiments 
with a view to determine the variation of resistance offered 


neither of 


Ke a R ’ . 
TABLE X.—Rartios or SECTIONS — AND OF RESISTANCES — OF Boat “JEANNE” IN DIFFERENT WATERWAYS. 
W r 


(SEE Fics. 7, 8, AND 9.) 


R = resistance to traction in canal ; 







3 a 
— Waterway. 
a a R 
£ R. ¥ = R. vr 
Ib. Tb. Ih. 
River Seine ; .. 116.04 26.5, 26.5 | 100) 28.7 28.7 
= | Dérivation de Joigny 831 26.5) 26.5 | 1.00 | 28.7; 28.7 
2 Canal de Bourgogne.. 5.89 35.: 26.5 | 133 | 103.6 28.7 
a | » de la Cure 26.5 | 1.41 1082 28.7 
» du Nivernais 26.5 | 1.50 | 123.5 | 28.7 
River Seine... - 26.5 1.00 | 83.8 83.8 
= Dérivation de Joigny 26.5 | 117 | 105.8 83.8 
i> Canal de Bourgogne... 4.54 48.5 26.5 | 1.74 | 154.3 83.8 
<é | » delaCure ..| 3.57/50.7) 26.5 | 1.92 | 178.6) 83.8 | 
» Qu Nivernais .. 2.94 70.5) 26.5 2.67 | 255.7) 83.8 
: { River Seine... .., 72.49 28.7) 28.7 | 1.00 | 90.4) 90.4 
= Dérivation de Joigny 5.19 39.7, 287 | 1.42 | 141.1)! 90.4 
Si) Canal de Bourgogne ..| 3.68 70.5) 28.7 | 246 244.7) 90.4 
a | »  laCure...! 2.90 72.8! 28.7 | 2.56 | 264.6) 90.4 


section Q of 279.9 square feet. These canals are 
intended to carry boats 16.4 ft. wide at midship sec- 
tion with 5.91 ft. draught. The immersed midship 
section w is then 96.9 square feet, and the ratio of 


the sections 2 _ 2809, This is toa hundredth the ratio 


Ww 
which in Table X. the section of the Canal de la Cure 
bears to that of the Jeanne at a draught of 5.25 ft. ; and 





in this instance the ratio of resistances | ata speed of 


y = resistance to traction in river. 


| fi | 
0.82 ft. per Sec. 1.64 Ft. per Sec. 2.46 Ft. per Sec. 3.28 Ft. per Sec. | 4.10 Ft, per Sec, 


R 


R. r. R R. r. R R, %; R 
,. 1 r r 
Ib. Ib. Ib. Ib. Ib. Ib, 
1,00 145.5 145.5 1.00 | 244.7 244.7 1.00 | 383 6| 3836 1.00 
1,00 | 149.9 145.5 1.03 | 271.2 244.7 1.11 | 458.6| 383.6 | 1.20 
1.42 227.1 145.5 | 1.56 | 407.8 244.7 | 1.67 | 692 2) 383.6 | 1.83 
1.48 | 238.1 145.5) 1.63 | 452.0 244.7 1.85 | 795.9) 383.6 2.07 
1.70 | 284.4 145.5 | 1.95 | 657.8 244.7 | 2.28 |1018.6) 383.6 | 2 66 
1.00 | 172.0 172.0) 1.00 | 295.4 295.4 1.00 | 474.0) 474.0 | 1.00 
1.26 | 238.1 172.0) 1,38 | 440.9 295.4 1.49 | 756.2) 474.0 | 1.60 
1.84 | 341.7 | 172.0 1.98 | 621.7 295.4 | 2.10 |1073.7| 474.9 | 2.26 
2.13 | 410.0 172.0 | 2.38 | 813.5 295.4 2.75 |1601.4| 474.0 | 3.17 
3.05 | 657.0 172.0 3.82 |1389.0 295.4 4.70 |2645.6| 474.0 | 5.58 
1.60 | 187.4 187.4 1.00 | 319.7 319.7 | 1.00 | 511.4) 511.4 | 1.00 
1.56 | 326.3 | 187.4) 1.74 | 619.5 319.7 1.94 |1124.4) 511.4 | 2.20 
2.71 562.2 187.4 3.00 1047.0 319.7 | 3.28 |1838.8 | 511.4 | 3.59 
2.93 687.9 187.4 4.79 5,80 


3.67 jises.0 3197 |2065.2 511.4 


| 


to a boat, when the area of cross-section of acanal is kept 


the same while its width and depth are altered ; his re- 
sults, however, have not yet appeared. 


(To be continued. ) 








BurENOos AYRES AND Rosario Raitway.—The Buenos 
Ayres and Rosario Railway Company contemplates an 


extension of its Chanar line to the Department of Bar- 
ruyacu. 


The extension is about 25 miles in length. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, April 17, Sir Raylton Dixon and Co. 
launched from their Cleveland dockyard, Middlesbrough, 
a fine cargo steamer for Mr. Adolf Carl, of Copen- 
hagen. Her principal dimensions are: Length, 325 ft. ; 
beam, 43 ft. ; depth moulded, 22 ft. 11 in. ; and she has 
a deadweight carrying capacity of about 4200 tons on a 
19 ft. 6 in. draught of water. Triple-expansion engines 
will be titted by Messrs. George Clark, Limited, Sunder- 
land, having cylinders 22 in., 364 in. and 60 in. in dia- 
meter by 42 in. stroke, supplied by steam by two large 
single-ended boilers working at 160 lb. pressure. On 
leaving the ways the vessel was christened Russ. 





On the 19th inst. there was launched from the yard of 
Messrs. R. Williamson and Son, Workington, a fine full- 
rigged ship of the following dimensions: Length, 260 ft. ; 
breadth, 38 ft. 7 in. ; and depth of hold 23 ft.6in. The 
vessel will have a net register of 1770 tons and a carrying 
capacity of 2850 tons. On leaving the ways she was 
christened the Carmanian. 





On the 20th inst. Messrs. Gourlay Brothers and Co, 
launched at their yard at Dundee the screw tug steamer 
Euro, which has been built to the order of the Adelaide 
Steam Tug Company, under the inspection of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
001. The vessel’s dimensions are 130 ft. by 22 ft. 6 in. 
oy 13 ft. 3in. The vessel will be fitted with a salvage 
pump and the usual tow-rails, tow-hooks, &c. Her 
engines will take steam from boiler of 14 ft. by 10 ft. 6in., 
and have cylinders 16 in., 26 in., and 43 in. in diameter 
by 30 in. stroke. 





On Wednesday, the 21st inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, to the order of Mr. W. Hawthorn, of Cowes, 
I.W., a steel screw steamer, the Briton, measuring 206 ft. 
between perpendiculars by 30 ft. breadth by 14 ft. 2 in. 
depth. _Tri-compound engines, by Messrs. the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, having cylinders 17 in., 28 in., and 46 in. in dia- 
meter by 30 in. stroke, designed for 170 lb. working pres- 
sure, have been fitted. The vessel is built upon very fine 
lines for a boat of this type, and will carry on 133 ft. 
draught of water 1000 tons deadweight, on the exceed- 
ingly low net register tonnage of about 230. Her speed 
loaded will be about 11 knots. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on April 22 a powerful barge-loading dredger, 
which they have constructed under the direction of Mr. 
John M. M‘Currich, M. Inst. C.E., engineer to the 
Bristol Docks Board. This vessel is designed to load into 
600-ton barges, and is able to dredge its own flotation to 
a depth of 32 ft. below the water level. Compound sur- 
face condensing engines are fitted to propel the vessel and 
drive the dredging machinery. The bow and stern winches 
and hoisting gear are driven by independent engines. The 
dredger, which is named B. D. 2, was launched complete 
with buckets all up ready for work, and is intended to 
steam to Bristol in a few days. 





VALPARAISO.—The number cf vessels which entered 
Valparaiso last year was 1253, of an aggregate burden of 
1,429,578 tons. The corresponding number of vessels 
which entered in 1895 was 1250, of an aggregate ourden 
of 1,396,890 tons. 


Tuer Istumus oF PanaMa.—While French capitalists 
and engineers are still talking about completing their pro- 
posed international canal across the Isthmus of Panama, 
the Panama Railroad Company is keeping steadily at 
work, although four years have now elapsed since its 
stockholders received any dividend. The revenue acquired 
last year from all‘sources (including the earnings of the 
Panama Steamship Company) was 2,271,141 dols., as com- 
pared with 2,440,041 in. in 1895. The working ex- 
penses last year were 1,235,837 dols., as compared with 
1,887,181 dols. in 1895. The net revenue acquired last 
year came out, accordingly, at 1,035,304 dols., as com- 
pared with 552,863 dols. in 1895. After meeting its fixed 
charges the company had a surplus of 545,684 dols. in 
1896, as compared with a corresponding surplus of 
62,944 dols. in 1895. The company does not appear to 
entertain much fear as regard its future; at any rate it is 
engaging boldly in various improvements. ‘o abolish 
the system of lighterage service in the Bay of Panama, 
the company has contracted for the construction of a 
great pier and other appliances which will have the effect 
of enabling cargoes to be loaded into its cars direct from 
vessels. This will involve an outlay of about 1,000,000 dols., 
but the saving which will result in working expenses 
will, it is anticipated, far exceed the annual interest 
charge. The company further contemplates additions to 
its fleet of steamers, the establishment of nary eleva- 
tors and warehouses on the isthmus, and other charges of 
more or less importance. The dividend history of the 
company has been an extremely chequered one. The 
ym ne stock amounts to 7,000,000 dols., and the divi- 
dends paid during the last 10 years come out as follows : 
1887 nil; 1888, 23 per cent.; 1889, 9 per cent.; 180, 
5 per cent.; 1891, 5 per cent. ; 1892, 2 per cent. ; 189%, 
2 per cent. ; 1894, nil; 1895 and 1896, niZ; giving an 
average for the 10 years of 4.60 per cent. The large divi- 
dends paid in 1888 and 1889 were probably due to special 
traffic occasioned by the canal works. The company’s 
line, it may be added, extends from Colon to Panama; 
it is 48 miles in length, and it was completed in January 
1855. The difficulties experienced in its construction 
were very great, the climatic obstacles which had to be 
overcome proving especially formidable. 
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*“*ENGINEERING” ILLUSTRATED PATENT 
RECO 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

he number of views given in the Specification Drawings is stated 

“= each < po none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform 


ice of 8d. 

The date of the advertisement of the spt of a yplete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the Ope of of a complete specification, 





give notice at the Patent O of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


6069. W.S. Rawson, London. Method of Electri- 
cally Coating Wire and Apparatus therefor. [2 igs.) 
March 18, 1896.—In a tank A containing electrolyte liquid there 
are fixed on insulating supports a pair of end-frames B having 
centres fora number of longitudinal spindles C, on each of which 
are mounted side by side a number of grooved pulleys D made 
of non-conducting material such as pbreroane In the upper parts 
of the frames B are formed insulated bearings for the journals of 
two grooved rollers, the upper one E having caoutchouc rings in 
its grooves, and the lower one F having on its journal a metal disc 
4G revolving ina mercury cup which is connected to the - terminal 
of a dynamo or other source of electricity. The rollers E and F 
are preferably geared together. Outside the pulleys D is fixed a 
frame covered with perforated metal or network H connected by 
rods H' to the + terminal of the source of electricity. Within 
the pulleys D is concentrically mounted a wheel having a number 
of curved blades K of perforated metal or network, and one or 
both of the bearings for the axle of this wheel is connected by a 


Fig.2. 
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rod I covered with insulating material to the + terminal of the 
source of electricity. The continuous wire W is coiled in successive 
convolutions in the grooves of the roller F and of the pulleys D, being 
pressed into the grooves of F by the caoutchouc rings of the roller 
E, and being thus put in electrical connection with the - terminal 
of the source of electricity, constitutes a cathode on which is elec- 
trolytically deposited metal in solution in the electrolyte. The 
roller F being caused to revolve by a belt on a pulley M driven by 
any convenient motor, and the central wheel carrying the blades 
K being caused to revolve by a belt connecting a pulley N on its 
axle with a pulley P on the axle of F, the wire W is drawn many 
times, according to the number of its convolutions, through the 
electrolyte, which is kept in agitation by the blades K, and the 
wire issues from the last of the grooves of the roller F coated with 
the metal of the electrolyte. To condense and smooth the metal 
deposited on the wire, burnishers may be arranged to press on 
the surface of the wire at several points of its progress. (Accepted 
March 17, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5632. D. Smith, Wolverhampton, Staffs. Presses 
for Drawing, &c., Sheet Metal Hollow Ware. [7 Figs.) 
March 13, 1896.—This invention consists of improvements on the 
apparatus forming the subject of Patent No. 12,888 of 1893. Com- 
mencing from the position shown in Fig. 1, the crank C rotates 
forward, causing the forcer slide E to descend, and also the pres- 
sure plate H, which is suspended from the forcer slide E by means 
of the flanges n of the slotted grooves 21 at the top of the swing- 
ing parts land 1! engaging on to the rollers t. The outer sides 
of the parts I and I! are kept vertical, preferably by their contact 
with each other at the centre below t. Immediately the pressure 
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plate H_ together with the parts I and I! rest on the upper face 
of the die T, the continuation of the descent of the forcer slide 
E causes the rollers t to descend down the curved channels 1. 
This acting upon their inclines, separates or forces each of the 
parts I and I! outwards, sending the retaining shoulders x under 
the rollers s, causing the pressure plate H to firmly grip the 
blank on the upper face of the die T, and transferring all strain 
incidental thereto on to the main frame or body of the machine, 
as shown by the relation of parts in Fig. 2. As the crank C turns 
its bottom centre and performs its upstroke, it raises the forcer 
slide E together with its rollers t, which act upon the internal 


inclines n and cause the swinging parts I and I' to again ap- 
proach each other, withdrawing their shoulders x from under the 
rollers s until the upper endsof the parts I and 1! come into 
contact with each other. This arrests all further closing move- 
ment of the slots 21, allowing the rollers ¢ to lift the parts I and 
I], and also the pressure plate H connected thereto, and convey- 
ing them back again into their original position shown in Fig. 1. 
The adjusting screws S to which the rollers s are secured are 
connected to the brackets m for the purpose of regulating the 
pressure transmitted by the shoulders 2 of the parts I and I! to 
the metal blank between the pressure plate H and the die T. 
(Accepted March 17, 1897). 


6073A. D. Cook, London. Bearings and Glands 
for Rotating Shafts. [4 Figs.] March 18, 1896.—The shaft 
is vertical and rotates in a small bearing or on a ‘“‘centre” at 
bottom and is provided with a centre guide at top. The under 
bearing is inclosed in a chamber containing a considerable body 
of fluid. Near the bottom of the shaft there is attached to it an 
inverted hollow cone open at the apex, and closed at the base, and 
having a lip or rim at its base through which diagonal perfora- 
tions reach the interior. When the shaft rotates, the fluid is 
— up by the centrifugal action of the cone and is ejected 
forcibly through the perforations terminating at the underside of 
the lip of cone. Close to this is a seating or bearing against 
which the fluid issues, thereby forming a film of high-pressure 
water which takes the weight of the whole turbine and its attach- 
ments. In the revolving part of the turbine there is cut from the 
periphery towards the axis three channels spaced 120 deg. apart. 
In each of these channels is placed a rod capable of being rotated, 
but fixed as regards end movement. The rods are screwed with 
a thread of flat pitch, and each passes through a small metal 








block, making a tight fit on the thread and in the channel. The 





| it, and are provided with a cut for screwdriver. 


pistons M, N work, are connected by a passage a, a! with the rear 
end of the valve cylinder, which latter is also connected to the 


ends of the rods are brought out through the rim, lie flush with 
Balancing is 
effected by screwing the weights in and out. To obviate the use 
of packing and to reduce friction the inventor has devised a fluid 
joint of the following description: On the shaft where it passes 
through the case is carried a hollow ring f. Attached to the case 
is a circular rim g with a sharp smooth edge turned back inside 
the ring, but not touching it at any point. The ring is filled 
with water. When the shaft rotates it forces the water into the 
outer part of the rim, where it forms a resisting body carried 
round with the rim. The sharp smooth edge of the case cuts into 
it and forms a joint capable of withstanding high pressure, having 
a minimum of friction, and requiring no lubrication. The interior 
of the rim may be roughened or may have any projections to grip 
the water so as to prevent > h is the turbine wheel; the 
upper is the pressure or inlet side; and the outlet is atti. (Ae- 
cepted March 17, 1897). 


10,101. A.W. Daw and Z. W. Daw, London. Valves 
for Percussive Rock Drills, Direct-Acting Pumps 
and Engines. [3 Figs.) May 12, 1896.—A main piston P is still 
employed, having a recess Z in its centre, serving to connect the 
passages D and I leading to the valve cylinder with the main 
exhaust E, and the valve has still a passage B, B at each end 
leading from the rear thereof to a point intermediate of its length, 
while the valve P!, P2 has also still supplemental pistons M, N 
working in cylinders with a passage X from the main supply which 
is controlled by the travel of the valve. A, H are the passages 
controlled by the travel of the main piston P, so as to govern the 
passage of the motive fluid from the main cylinder to the rear of 
the valve pistons P!, P? through the passages B, B! in such pistons. 
In Fig. 1 the valve P', P? has been shot over, and the main 
piston P is about to begin its back stroke. According to the 
present invention, the cylinders in which the supplemental valve 








main piston cylinder through the passages D, I, so that itis opened 
to exhaust when the recess Z in the main piston P, P is opposite 
same. The action is as follows: When the motive fluid passes 
from the main cylinder to the rear of the valve piston P? by the 
passage B leading to the rear of the latter, it also passes by the 
new passage a' to the rear of the supplemental valve piston N, 
and the valve is reversed. The travel of the main piston P has in 
its movement through the recess Z in such piston connected the 
passage leading to the other end of the valve cylinder open to 
exhaust, and consequently through the new passage a referred to 
at a certain point also put the cylinder of the other supplemental 
valve piston M open to exhaust. The reversal of the valve P!, P2 
will have reversed the passages of the main piston P, P, which will 
consequently begin its return travel. (Accepted March 17, 1897). 


MINING, METALLURGY, AND METAL 
WORKING. 


10,061. T. Lewis, Shifnal, Salop. Blast-Furnaces 
and Mode and Means for C the Same. 
[4 Figs.] May 12, 1896.—A is the furnace in the top of which the 











case a1 is fixed, and although this invention may be applied to 


furnaces with existing cases, it is preferred to fit round the mouth 
in which the bell B works the renewable mouth ring a2. The 
inner face of the ring has a bevelled oe ection a4 which forms a 
stop for the bell. On the top of the bell is firmly fixed the ver- 
tical hollow plunger or guide 6! by means of the flange b? which is 
bolted to the top of the bell. This plunger works in the cham- 
bered socket-piece D fixed upon the frame or covering E mounted 
over and upon the mouth of the furnace. The covering E may 
be made in any number of ents or plates, and provided with 
any desired number of charging holes e! according to the size of 
the furnace. Around each charging hole there is fixed the frame 
e? tapering towards the sides of the furnace, which forms a seating 
for each of the doors e3 when closed. The plunger casing D is 
provided with arms d? over the centre of each door e? having 
slots d2 formed in which the levers d4 for operating the doors are 
pivoted. These levers pass down to the top of the door. The top 
end of the plun er extends above the plunger socket D, and the 
balance weight H fits loosely over the top and covers all the catches 
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d4, Passing down the interior of the plunger is a rod h!, one 
end of which is hinged to the bottom. The other end which ex- 





tends beyond the top of the balance weight H is hinged to one 
end of the beam K mounted upon a column &!, and the other end 
of the beam is fitted with a balance weight k2. The charging of 
the furnace is accomplished by barrows specially constructed for 
the purpose. When the bell is up and the furnace closed as 
shown the doors e* are 7 ready for the furnace to be charged. 
The barrow is then wheeled over the charging hole, a lever at the 
front of the barrow coming in contact with the door draws a 
bolt back, and the back end of the barrow swings open, discharg- 
ing the contents into the furnace. When the furnace has been 
charged the beam is operated and the bell lowered, but before it 
passes through the ring a2 at the mouth of the furnace the weight 
on top of the plunger presses upon the catches d4 which operates 
the levers d* and closes all the doors down upon their seatings so 
that while the material is being discharged and spread by the 
bell the mouth of the furnace is sealed, thereby preventing any 
gases from escaping. (Accepted March 17, 1897). 


RAILWAYS AND TRAMWAYS. 


7863. F. A. S , rtmund, Germany. Axle- 
Boxes. [5 Figs.) April 14, 1896.—This invention relates to 
means for preventing the entrance of dust, &c., into as well as the 
escape of liquid lubricating material from an axle-box through 
the rear or inner wall thereof. Two discs B and B! are forced by 
the action of the helical spring @ against both sides of the rear 
wall A of the axle-box, and in this manner close the axle-box at 
this side. ‘A sleeve C connects the discs B and B! by means of 
the spring @ and closes or fills the annular space between the 
discs and the axle. If desired, a strip of leather 6 can be forced 
into a groove inside the sleeve. In order to enable the disc B! to 
be put in place a collar on the sleeve ¢ of the ring ©, and cor- 
respondingly to it the inner edge of the disc B!, are cut out in 
segments, 80 that it is only necessary to turn the disc B! through 
part of a revolution after it is on the sleeve C to insure its re- 




















maining on said sleeve. After the sleeve C with one of the discs 
B is pushed from the inside of the axle-box along the axle till it 
touches the inner wall A of the axle-box, the other disc B! is put 
in place from the outside and the helical spring @ is ecens in be- 
tween the disc B! and the flange c of the ring CO. e spring a 
at one of its ends a! is bent outwards so that the whole is securely 
retained in place. Ina modified form of construction the discs 
B and B! tightly surround the axle, and are connected with each 
other by cotters, split pins, and blade springs in such way as to 
clinch the inner or rear wall A of the axle-box, and thereby 
tightly close the axle-box at this side. Between the two discs a 
narrow ring or collar is placed in the same plane as the wall A, 
which ring tightly surrounds the axle so that it rotates with the 
axle. This ring also serves as packing against the discs B, B!, and 
the escaping oil finds its way outwards stopped at these places. 
(Accepted March 17, 1897). 


9491. F. G. Hopkirk, Belfast. Railway Perma- 
nent Way Chairs. [6 Figs.) May 5, 1896.—Referring to 
Figs. 1 and 2, this form of chair consists of two B andC, 
the part B being movable and formed so that the bottom part of 


the rail A rests on apart of it, and, when the chair is in position, 
the weight of the rail and the vehicles passing over the same 
cause the movable part B to slide down the incline on the main 
body of the chair C, which motion is arrested, and the rail held 
securely in position, by the web of the rail being gripped by the 
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jaw of the part C and the jaw of the part B. Figs. 3 and 4 show 
another form of chair, the chair which consists of three parts B, 
B!, and C; the parts B and B!, which are identical, being mov- 
able, and formed so that the bottom part of the rail A rests ona 
part of each, and, when the chair is in position, the weight of the 
rail and the vehicles passing over the same cause the movable 
parts B and B! to slide down the inclines on the main body of the 
chair C, which motion is arrested, and the rail held securely in 
position, by the web of the rail being gripped by the jaw of the 




















part C and the jaws of the parts Band B!. The parts Band =, 
when in position, are prevented from movement parallel to the 
length of the rail by the surfaces of the parts of them which slide 
on the inclines being convex; the surfaces of the inclines being 
concave to suit. In Figs. 1 and 2 the movable piece B is shown 
on the outside of the rail, and in Figs. 3 and 4 the movable pieces 
B and B! are shown on the inside of the rail. The movable piece 
or pieces may be placed either on the inside or the outside of the 
rail, the jaw of the main body of the chair C being always on the 
opposite side of the rail. (Accepted March 17, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5384. R. D. ht, Vinita, Indian Territory, 
U.S.A. Steam es, [2 Figs.) March 10, 1896.—The 
improved engine is provided with a cylinder A, in which recipro- 
cates the piston B connected by the piston-rod C with the usual 
driving mechanism. The cylinder A is connected by the usual 
ports a and 6 with a steam chest D, in which operates the slide 
valve E connected by a valve stem F with the eccentrics or other 
mechanism, to impart the necessary motion to the slide valve, to 
alternately open and close the ports aand b to the steam chest D 
in the usual manner. In the ports a and b are arranged the plugs 
G, G! formed with cut-out portions G2 and G® to conform to the 
shape of the said ports, so that the plugs can be turned to fully 
open the ports a and b and permit steam to enter the ends of the 
cylinder from the steam chest D whenever the valve E is in a cor- 
responding position. The plugs G and G! can, however, be 
turned so as to close the ports a and b to the steam chest D, and 
to connect the said ports by additional ports d and e respectively 
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with the exhaust c, as indicated in Fig. 1. The outer ends of the 
plugs G and G! are provided with arms H and HI! respectively, 
connected with each other by a link H2, and connected by a rod I 
with the cab of the locomotive, so arranged as to permit the 
driver to change the position of the plugs whenever desired, the 
said plugs being so arranged relatively to one another that when 
one plug closes its port the other plug opens its port, when de- 
sired, and connects it with the exhaust. When the several parts 
are in the position shown in Fig. 1 the plug G closes the port a 
to the steam chest D and connects the port a with the 
port d and the exhaust c. The other port b is closed to 
the port e, but is open to the steam chest D, so that the steam 
can pass from the steam chest through the port 0 into the right- 
eed end of the cylinder A, and drive the piston B therein for- 
ward in thedirection of the arrow a'. The admission of steam to 
the port b is governed in the usual manner by the slide valve E. 
(Accepted March 17, 1897). 

6161. A. F. Yarrow, London. Water-Tube Steam 
Boilers. [2 Figs.] March 19, 1896.—This invention relates to 
the construction and arrangement of a water-tube boiler in such 
a manner as to obtain large firegrate area within moderate boiler 
space. Besides the tubes A extending from the water chambers 
B up to the steam and water chamber C, other sets of tubes D 
extend from the front parts of the water chambers B on each side, 
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and a middle set E from another water drum F in front. All 


these tubes D and E are bent at G, and led parallel to one another 
slightly inclined upwards to the rear, where at H they are again 
bent, and extend up to the rear part of the upper chamber C. 
These inclined tubes extending between G and H constitute an 
upper firegrate K, for burning fuel in addition to that burned on 
the lower grate L. The upper parts of the inner tubes A, as indi- 





cated at M, and the lower parts of the outer tubes A, as indicated 
at N, form close walls, the former preventing lateral passages for 
the products of combustion from the upper fire, so that these 
products must descend through between the tubes of the grate 
K, and pass along with the products from the lower fire L late- 
rally through between the lower part of the tubes A, and up 
along them until they pass the top of the tube wall N, and can 
issue laterally to the space in the casing of the boiler. The tubes 
constituting the upper firegrate K do not require to be so close 
together as ordinary firebars, as such fuel as may fall through 
between them will be received on and form part of the lower fire. 
Although the tubes A are shown straight with their lower ends 
jointed in flat covers of the water chambers B, the arrangement 
of the tubes D and E to form an upper firegrate K may be applied 
to boilers in which the tubes A are more or less bent, and jointed 
to cylindrical or other form of water chambers. (Accepted March 
17, 1897). 


6162. A. F. Yarrow, London. Water-Tube Steam 
Boilers. (8 Figs.] March 19, 1896.—This invention relates to 
the construction and arrangement of a water-tube steam boiler 
in such a manner as to give ready access for cleaning the tubes, 
or for removing and as a defective tube, and, in cases 
where the fire is of considerable width, to provide an additional 
supply of air for combustion. Referring to Fig. 1, to the steam 
and water chamber A there are jointed a number of inclined tubes 
B like those known as “Field” tubes, having their lower ends 
closed and provided with internal partitions or smaller tubes 
for promoting circulation of the water. Besides the sets of side 
tubes B, there are jointed also to the rear part of the chamber A 
another set of tubes C which form as it were the end of the fire 
chamber, being interposed between the fire and the rear wall of 
the casing. The rows of the tubes B are arranged in pairs, each 
pair consisting of two rows near each other, but so far apart from 
the next similar pair of rows that there is room for clearing the 
tubes or for removing and replacing a tube. The rows may be 





arranged either diagonally or at right angles to the longitudinal 
axis of the boiler. By using tubes with fins or ribs projecting from 
their sides for the parts E of the inner rows, these parts are formed 
as walls, preventing the flames and hot gases from passing, except 
through the front parts of the inner rows of tubes and then back 


the rear obliquely to chimney G. As shown in Fig. 2, when the 
firegrate has to be of considerable width, there is built in the 
middle of it a hollow partition H of refractory material with lateral 
openings, so that air, ascending from the ashpit, can pass out 
laterally and mix with the combustion gases in the fire space. 
Instead of building a partition of refractory material, it may, as 
shown in Fig. 3, consist of two or more rows of tubes K, K extend- 
ing up from a water chamber W so that air can ascend in the 
space between the rows and pass out through between the tubes 
of the rows into the fire space on each side. The tubes K, K, 
instead of extending up from a water chamber, may be closed at 
their lower ends and provided with internal tubes or partitions to 
act as ‘‘ Field” tubes. (Accepted March 17, 1897). 


6676. D. Purves, Southport, Lancaster. Tubulous 
Steam Boilers. (6 Figs.) March 26, 1896.—In the form of 
boiler shown two upper water-drums a, a of comparatively small 
diameter are connected to a lower water drum } about midway 
between same by groups of sloping water tubes c, c. The upper 
drums @ are also connected by water tubes d, d to outside water 
drums ée, ¢ about on the same line with the lower central drum. 
Between these three drums e, b, e a pair of firegrates f, f are 
arranged. Some of the outer tubes connecting the drums e with 
the drums a may be curved, as shown in Fig. 1, so as to form a 
close wall of tubes at the point d1, and thus prevent the passage 
of the gases between same, or the tubes forming the outer rows 
may be enlarged for the same purpose. The other groups of 
tubes ¢ have each a wall of refractory material g backing same, 
but extending only for a portion of the length of each group, as 
shown in Fig. 2. This prevents the fire passing directly through 
each group of tubes c, and causes it, if the openings are at each 
end, to pass between the tubes of each group ¢, and escape at 
each end into a chamber h formed by the refractory walls 7. The 
walls g may, however, be formed, or partially formed, of tubes 
curved, arranged, or shaped so as to form a close wall where 












































required. Above the chamber 2 is situated a boiler shell ¢ of com- 
— large diameter having water connections j with the 

rums @ and a combustion chamber k formed at or about the 
middle of same, into which the gases, after travelling along the 
underside of the shell i, can pass. One or more of the walls 
of this chamber may consist of a tubeplate with which fire 
tubes / passing through the boiler shell are connected, and 
through which fire tubes the gases escape to a flue or chimney 
m situated at the end of the boiler, or if the chamber has more 
than one tubeplate the gases will escape through the tubes and 
be taken off at each end of the shell 7, as shown in Fig. 2. The 
side walls of the chamber k are formed in this case by continua- 
tions of the refractory walls g, a plate n forming the top. Instead 
of forming the chamber in the boiler shell itself, it may be placed 
at one end of and outside of same, and be formed or built up of 
refractory or other suitable material, and in this case an opening 
may be left through each of the refractory walls at one ron only, 
so that the gases will travel to that end, return under the shell 
through the chamber, and up into the built-up outside 
chamber through the tubeplate of the boiler, and out from the 





tubes to the flue or chimney. (Accepted March 17, 1897). 





through all the rows of tubes to the two uptakes which are led up | 


MISCELLANEOUS, 


7806A. A. G. Spencer, London. Buffer and other 
Springs constructed with India-Rubber. [8 Figs.) 
April 13, 1896.—Fig. 1 illustrates a construction in which two 
concentric rings a@ and a2 of india-rubber are connected by an 
annular web consisting of a ring a3 of metal such as mild steel 
moulded in the central portions of the india-rubber rings, so that 
the outer circumference of the metal ring is embedded in the 
inner portion of the outer india-rubber ring @ and the inner cir- 
cumference of the said metal ring is embedded in the outer por- 
tion of the innerindia-rubber ring a1. In the outer circumference 
of the outer india-rubber ring @ there is formed an annular 
zroove, into which, after the said ring has been vulcanised, there 
is forced a cup ring b shown of T-section ; but the cup or confin- 
ing ring might be of other section. Fig. 2 illustrates a construc- 
tion in which the two concentric rings a and al of india-rubber 
are connected by an annular web composed of two metal rings 
a',a3 moulded in the central portions of the india-rubber rings a 
and a' with a layer a? of india-rubber between the two metal 
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rings. In the outer circumference of the india-rubber ring a 
there is formed an annular groove into which after the india- 
rubber has been vulcanised there is forced a cup ring b of Y-sec- 
tion. Fig. 3 illustrates a construction in which the two con- 
centric rings @ and a! of india-rubber are connected by an annular 
web composed of three metal rings a3, a3, a3 moulded in the 
central oe of the india-rubber rings @ and a’ with a layer 
a? of india-rubber between each two of the said metal rings. 6 is 
a confining ring of Y-section forced (after the india-rubber has 
been vulcanised) into an annular groove formed in the outer cir- 
cumference of the india-rubber ring a. Fig. 4 illustrates a con- 
struction in which the india-rubber body comprises t wo concentric 
rings a, a', and supplementary layers or rings a2. 6 and a3 and ¢ 
are rings concentrically arranged in relation to one another and to 
the india-rubber a short distance apart, the said metal rings 
being (as so arranged) moulded in the india-rubber, the parts 
a, a, and a® of which serve as supplementary springs. (Ac- 
cepted March 17, 1897). 


8237. J.S. Raworth, London. ag a for In- 
dicating and Reco Variations the Angular 
Velocity of Rotating Bodies. [2 Figs.) April 18, 1896.— 
A is a baseplate and B a standard carrying a bearing in which is 
mounted to rotate freely a shaft C whereon is fixed a disc or 
flange D, whereby the shaft C can be coupled to a revolving body 
to be indicated, and whereby the shaft C will then be rotated. 
E is an arm fixed on the shaft C. F isa flywheel free to rotate. 
upon the shaft C. G, G are light springs, each of which is 
secured at one of its ends to the arm E, and at its other end to 
the flywheel F. H, H are stops carried by the flywheel. Jisa 
pencil or marker carried by a spring arm J! fixed to the flywheel, 
and provided with an adjusting screw J2. This pencil is for the 
purpose of describing a datum circle upon the paper or card on 
which the diagram is to be drawn. K is a lever whose lower end 





is made flexible, is provided with an adjusting screw K1, and is 
adapted to carry a pencil L. This lever is pivoted at K2 to the 
flywheel F, and is by a link M connected tothe arm E. N isa 
board ad 
apparatus is coupled to the crankshaft o 


se dete 


apted to carry the card or pond as at O. When this. 
an engine, for obtaining 
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an automatic graphic representation of the velocity of such shaft 
throughout a revolution, then when the engine moves, the arm 
E puts the flywheel F into motion. Until the inertia of the 
flywheel is overcome the arm remains in contact with the stops, 
but when this is overcome the flywheel will go on travelling at 
the mean — of the shaft, and the arm E will take a central 
position under the influence of the springs. If any divergence 
from uniformity in the rate of rotation of the crankshaft occurs, 
the inertia of the flywheel comes into play, and it lags behind, or 
is momentarily ahead of the crank. When a card on the hinged 
board N islightly pressed against the pencils, two rings are made, 
one a circle, and one an imperfect circle depending on the depar- 
ture from uniformity of the rotation speed, and the departure 
from circularity shows in what part of the engine flywheel 





greater or less weight would be of advantage, and it shows 

where improvements may be made in the engine as to balance 

and as to steam admission, &. By means of this instrument the 

exact cause and extent of irregularity in the turning of an 

oon can be ascertained in a few minutes. (Accepted March 17, 
‘}. 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford 





street, Strand. 
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LANARKSHIRE AND DUMBARTON- 
SHIRE RAILWAY. 


‘the mineral traffic need not pass through the centre 
of the city, where the railway is underground and 
therefore of limited capacity, but is diverted round 


We commence this week the publication of a series | the north of the city. At the same time a circular 
of illustrations of the new railway connecting the | passenger line has been completed through the 


iron and coal district of Mid-Lanarkshire with the 
numerous shipbuilding and engineering works on 
the north bank of the River Clyde, in Renfrewshire 
and Dumbartonshire, and now worked by the Cale- 
donian Company. There are about 80 collieries on 
the Caledonian system, besides the steel works at 
Newton, Motherwell, Wishaw, &c., and before the 
new line was opened fuel and metals from these 
districts for shipbuilding firms at Clydebank, Dum- 
barton, Scotstoun, Whiteinch, and Partick had to 
be handed over by the Caledonian to the North 
British Railway, resulting not only in some delay, 
but in heavy charges. Several of the shipbuilders, 
engineers, and steel manufacturers combined to 
promote a scheme for a new line, and Mr. Charles 
Forman, of Messrs. Formans and M ‘Call, the well- 


centre of the city, the western and north-western 
| suburbs. The loop from Partick West to Maryhill 
| gives an outer circle, so that from first to last the 
railway affords very necessary lines of communi- 
| cation. 

| At several points it competes with the North 
British Railway, and particularly along the north 
of the Clyde through Yoker, Clydebank, Dalmuir, 
|Old Kilpatrick, Bowling, and Dumbarton. All 
| these centres of industry are tapped by both com- 
| panies, but that was a most welcome feature of the 
ischeme. Indeed, it has been matter for regret in 
|the district that the line did not go still further 
|than the county town. It was the original in- 
tention to continue on to Loch Lomond, through 
Renton, Alexandria, and Jamestown; but Parlia- 





GLASGOW CENTRAL RAILWAY ee 
Lanarkshire & Dumbartonshuire RY. waee%™ 


Fig.1. ‘ 


U 
pr POSSPSPARK 
¢ ' 
¢ ' 
é, \ 
’ \ mamuer 


pA 

















Lad 
s 





of” 
or” 
POs oo” ? 


GES CA, 
KELVINGRIQGS 


—= 


SPRINGBURN 


STROULUX 


" Ss - 


A & 
*Cathedral 
BUCHANAN 8° 


Queces: 

cROSS’/ gnince 
CENTRAL GREEN 
STATION be 
t43cq 


Co 
TRA - 





ERS TO, 
ROS 











INTON GY" 


RUTMCRCLON 














line, from its junction with the Glasgow Central at 
Queen’s Dock or Stobcross to Dumbarton, is 13 
miles 5 chains long. The branch through the 
western suburbs from Partick West to Maryhill, 
forming part of the outer circle, is 1 mile 64 chains. 
The belt line north of the city, known as the Mary- 
hill section, is 1 mile 55 chains. The total length 
comprised by the scheme, apart altogether from the 
new joint station and approaches at Dumbarton 
Joint Station, is therefore 17§ miles, and the total 
cost has worked out to 1} million. The Mary- 
hill contract, which was carried out by Mr. A. 
H. Boyle, has a beautiful viaduct on a curve, 
partly of masonry, but with two girder spans, 
and on this part also the line passes under the 
Forth and Clyde Canal, which was first tempo- 
rarily diverted to enable work to proceed under the 
waterway without any risk to traffic. Onthe Partick 
West and Maryhill loop line, which was undertaken 
by the same contractor, there are three tunnels 
and covered ways, extending in all to 1183 yards. 
The heaviest underground work, however, was in 
that part of the line from the Stobcross station on 
the Shaws Central to Partick, included in that 
half of the line for which Mr. J. Ferguson was 
resident engineer. This work was undertaken by 
Messrs. James Young and Co., while the 12 miles 
or so from Partick to Dumbarton was done in 
part by Messrs. Hugh Kennedy and Sons, A. H. 
Boyle, and R. M‘Alpine and Sons, and the latter 
are also finishing the new station at Dumbarton. 

A suggestion of the proximity of the new line to 
that of the North British is afforded by the fact 
that they cross each other seven times, the new 
line being four times underneath and thrice above. 
The latter cases were simple bridge constructions, 
and work was greatly facilitated by the fact that 
there is no Sunday traffic on the railway. In 
three of the other crossings the work was of an in- 
teresting character. At the Stobcross crossing the 
new line is in tunnel, and it was necessary, owing 
to the nature of the soil and limited head-room, to 
resort to special methods, which we shall describe 
later. The next crossing was in covered way 
under Merkland-street, Partick, at a point where 
the North British Railway is carried over that 





street on a continuous lattice-girder bridge, the 
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known civil engineers in Glasgow, supported by Mr. 
J. Wolfe Barry, C.B., as consulting engineer, car- 
ried their project through Parliament in the session 
of 1890-1. 

The line is really a continuation of the Glasgow 
Central Railway, constructed by the same engi- 
neers, and as such offers important conveniences 
to the citizens in Glasgow. The maps accompany- 
ing this article (Figs. 1 and 2) show the connection 
of the line with the main system, as well as with 
the Central Railway of the Caledonian Company. 
This latter, it will be seen, runs from the east end 
of Glasgow through the centre of the city north of, 
but parallel with, the River Clyde. At the Queen’s 
Dock (Stobcross Station) the Central Railway runs 
northwards to Maryhill, near the barracks. From 
this point a new belt line curves round the north of 
the city to join this new railway with the Hamilton 
Hill branch of the main system. This belt line forms 
a of the Lanarkshireand Dumbartonshire Railway. 

he principal section of the Dumbartonshire line 
branches from the Central Railway near the Queen’s 
Dock and runs westward in almost a straight line as 
far as the city suburbs extend ; and while the main 
line still continues westward, as shown in Fig. 2, 
a branch goes northwards to Maryhill, there to 
joi with the Central again, and also with the belt | 
line already referred to. It will thus be seen that 
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ment rejected this part of the scheme. 
Dumbartonshire, Caledonian, and the North British | 
Companies introduced a scheme whereby this part | 
of the North British Railway is now jointly owned | 
by the three companies as well as the passenger | 
steamers on the lake, in the proportion of one- | 
half by the North British and a fourth each by the | 
Caledonian and Lanarkshire and Dumbartonshire. | 
This amicable arrangement has been the cause of | 
much regret, for, however much the companies | 
may fight where they compete, they never forget | 
that the pocket of the passenger and trader is their | 
objective point, and thus the advent of the) 
Caledonian in the Vale of Leven has not brought | 
many concessions to the people; nor has it added 
to the opportunities for enjoying a sail on what has 
most fitly been called the Queen of Sccttish Lakes. 
Advantage, however, has accrued from the fact that 
the Caledonian have forced the North British to 
concede week-end fares, and frequent excursion 
rates, while the traffic on the loch has greatly in- 
creased owing to the excursions from the thickly 
populated industrial centres on the Caledonian 
system. 

Before referring specifically to the prominent 
engineering features of the line, it may be interest- 
ing to give a general idea of the works. The main 
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19 20MILES 
cast-iron columns carrying which had tobe under- 
pinned down to the rock, a distance of 50 ft. from 
the surface of the street. A third crossing is near 
Hyndland. The public road between Dumbarton 
and Glasgow is crossed five times on heavy bridges, 
which will be described and illustrated in connec- 
tion with a subsequent article. 

We give on our two-page plate this week sections 
of the tunnels and covered ways ; but before dealing 
with these we should first refer to the bellmouth, at 
junction with the Glasgow Central Railway, which 
is a most interesting piece of work. This bell- 
mouth covered way (see Figs. 3, 4, and 5 on our 
two-page plate) is at the junction with the Glasgow 
Central Railway under the Stobcross dépét ; the 
lines debouch in the covered way. The bellmouth 
is 138 ft. 6 in. in length and widens out from 29 ft. 
span at one end to 58 ft. span at the other, the arch 
rising 7 ft. in that length. The Central Railway 
is here on a 13}-chain curve, and the Lanarkshire 
and Dumbartonshire Railway on a 10-chain curve, 
and the side walls follow the respective curves as 
shown on Fig. 4. The ground at this place consists 
of 5 ft. of clay on the top, below which it is dry 
sand to about rail level, where water is met with. 
A row of 9-in. tongued and grooved sheet piling 
was driven, inclosing the space to be occupied by 
the bellmouth, and including a 16-ft. length of the 
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normal sections of the Central Railway and the} 
Lanarkshire and Dumbartonshire Railway tunnels, 
Fig. 3. Excavation was then taken out in a closely 
timbered trench 81 ft. in widthand 16 ft. in length 
for the normal sections of the tunnels referred to ; 
the concrete inverts put in, and the side walls built 
and arch bricked in the ordinary manner. 

Trenches were then sunk for 30 ft. length of 
each abutment at the widest end of the bellmouth, 
and the abutments built in brickwork with concrete 
backing to springing level. The ‘‘core,”’ or dump- | 
ling, was then dressed with light wooden tem- | 
plates to the required section of the arch. The 
top setting and inside sheeting of the trench for 
the abutment was then removed, and the lower 
portion of the trench carefully refilled with excava- 
tion well rammed and pounded and dressed to the 
arch profile. The core thus formed was next 
covered with 3-in. laggings, and the brick arch 
constructed on these in the ordinary manner. 
When the concrete haunching was completed, the 
top asphalted, and the surface restored over the 
length, the core was taken out, the excavation 
being removed through the Central Railway tunnel, 
and the invert immediately thereafter constructed. 
This method, which obviated the necessity of ex- 
pensive centring, proved entirely satisfactory. 

The construction of the second length neces- 
sitated the removal of part of the Central Railway 
tunnel which had been built before the railway 
under description was authorised. This length 
was therefore constructed on timber centring, and 
not on the core, as in the case of the first length 
immediately westward. The centres consisted of 
merely skeleton ribs without being framed or 
braced, but in addition to the usual side props, 
the ribs were supported by intermediate upright 
props from the invert to each of the rib joints. 
The concrete invert was put in immediately after 
the abutment was completed, and before com- 
mencing the arching. 

The remaining portion of the bellmouth was 
constructed in a similar manner to the length just 
described, in lengths varying from 18 ft. to 34 ft., 
and the masonry front was taken down and rebuilt. 
The brickwork was faced with two rings of Lanark- 
shire blue bricks. 

The next piece of underground work is the Stob- 
cross dépét tunnel. It is 550 yards in length, and 
throughout the greater portion of its length itis in 
sand to about rail level, where water is met with. 
The section is shown on Fig. 7. The ground was 
found so wet in the bottom that a bottom heading 
4 ft. by 5 ft. in the clear was driven throughout its 
length to drain the sand. This heading was driven 
at the rate of 14 yards per day in two shifts of two 
miners and two labourers. In order to support the 
siding over the tunnel, 12 in. by 12 in. logs, 36 ft. 
long, were put in close together under the sleepers. 
The tunnel was driven in 12-ft. lengths, and the 
timbering is shownin Fig. 25. The timbering con- 
sisted of from 28 to 30 bars varying in diameter 
from 14 in. to 20 in., and the ground was closely 
poled with 1} in. boards on the sides and face to 
the bottom, and over 40 sill props were necessary. 

The face and top weight were such as to necessi- 
tate the working of three sills with four 12 in. by 
12 in. rakers strutted to the concrete invert. In 
addition to this, a special strut (the cock roost) 
had to be worked across above the eighth bars to 
take the haunch weight, and the face weight at the 
upper sill was taken up by a special bar 28 ft. long 
supported by a raking ‘‘Judkin” bar strutted 
from the crown of the previous length of arch. 

When the invert was ready for concreting, a 
sumph was made in the centre of the length below 
the bottom of the invert to further dry the ground. 
On an average six miners and 16 labourers, 
working 31 shifts each, excavated a 12- ft. 
length, and four bricklayers and 12 labourers 
did the brickwork in thre shifts. The timber 
built in averaged 84 cubic feet per lineal yard. 

The next interesting piece of underground work 
was at the crossing under the City and District 
Railway forming part of the North British system. 
Over 300 trains pass over this line per day, and the 
depth from the level of the rails to the soffit of the 
arch was only 7 ft., two facts which suggest the 
difficulties to be overcome. The method adopted 
was as follows: On five successive Sundays posses- 
sion was got of the City and District Railway, 
when the permanent way was lifted and a timber 
platform was put in. It consisted of 15 in. by 
15 in. logs 50 ft. long laid at a distance of 








3 ft. 3 in. centres, and cleaded with 4-in. planking, 





and on the top of this the permanent way was 
relaid. The next operation was to drive a crown 
heading 10 ft. wide by 6 ft. 6in.in height under 
the platform, as shown on Figs. 15 and 16. From 
both sides of the crown heading rib headings 4 ft. 
by 4 ft. were driven, following the profile of the 
tunnel section, and 1 ft. 6 in. clear of the face of 
the tunnel, to allow for subsequent brick facing. 
The strata at this place were: clay with sand-beds, 
6 ft. ; soft sand, 14 ft. 6 in. ; and running sand at 
bottom, 7 ft. 6 in. 

In driving the rib headings the time taken by 
three miners for the first 23 ft., i.e., to the top of 
the wet sand, was 30 hours, and in driving the 
remaining 7 ft., which had to be closely sheet- 
piled, the work occupied on an average 30 hours. 
When these headings were put down to the bottom 
they were immediately filled with concrete to the 
line of the crown heading. The time taken to do 
this with six men on the concrete stage, and one 
man packing, was 10 hours. 

Other headings were then started at intervals of 
24 ft., and the intermediate spaces taken up in 4-ft. 
widths until a continuous concrete rib was formed 
throughout the whole length of both sides. The 
crown heading was then filled in—the bottom with 
excavation and the space between the concrete ribs 
keyed with concrete in 12-ft. lengths, thus forming 
a complete concrete arch, the time taken to key the 
length being 10 hours. The concrete arch being 
completed the next operation consisted in removing 
the dumpling and bricking up the side walls and 
arch and putting in the invert in the ordinary 
manner. 

The covered way through Kelvinhaugh dépdét 
extends from the crossing of the City and District 
Railway to Kelvinhaugh-street, and is 125 yards in 
length. As the levels of the dépdét did not permit 
of a high arch (the depth from the level of the dépét 
to the rail level being only 21 ft. 6 in.), a special 
section had to be adopted, as shown on Fig. 13. 
The first thing done was to drive two rows of 6-in. 
tongued and grooved sheet piles on the line of 
the back of the side walls, 33 ft. apart. This 
work proceeded at the rate of about 18 yards 
per week on either side. Excavation was then 
started between the lines of piling in lengths 
varying from 10 ft. to 18 ft., and the ground 
dressed exactly to the profile of the extrados 
of the arch. Jn order to support the arch when 
the dumpling was taken out, a longitudinal runner, 
12 in. by 6in., was spiked to the sheet piling, and 
holes, 2 ft. by 2 ft., were cut in the sheet piling at 
intervals of 6 ft. to give the arch a catch. Each 
length, when excavated, was filled with concrete 
(6 to 1) to the form of the arch, and the surface of 
the dépét was restored before starting another 
length. The concrete arch is 2 ft. 3in. thick at 
the crown and 6 ft. 6 in. at the sides. When the 
concrete arch had become thoroughly set, the exca- 
vation of the dumpling was started from theopen end 
at Kelvinhaugh-street, followed by the bricking of the 
side walls. The excavation of the dumpling and 
bricking of the side walls was done in 12 ft. to 14 ft. 
lengths, the bricklayers starting immediately after 
the length was excavated and the concrete footing 
had been put in. When the side walls had been 
completed throughout the whole length, the arch, 
consisting of four rings of brickwork in cement 
mortar (2 to 1), was built. Thereafter an invert of 
concrete (6 to 1) 2 ft. thick was put in. 

The time taken by 14 men to excavate a 12-ft. 
length, including excavating for the concrete foot- 
ing, necessitating the removal of 216 cubic yards of 
material, was 3} days. The concrete footing for the 
side walls was put in by a gang of 10 men in five 
hours, and the side walls were built to springing level 
by four bricklayers and 10 labourers in 10 hours, 
and the arch turned in 18 hours. Refuges for plate- 
layers 4 ft. wide and 6 ft. 6in. high are provided 
at intervals of 20 yards on alternate sides of the 
line. 

The Yorkhill tunnel (Fig. 8) is 450 yards long, 
and is wholly in boulder clay. The depth of cover 
over the tunnel varies from 14 ft. to 69 ft. It 
was driven from both ends in 12-ft. and 15-ft. 
lengths, without a heading inadvance. Through- 
out the greater portion of its length the lining has 
been five-ring brickwork, the two inner or face 
rings being of Lanarkshire blues. The explosive 
used was gelignite, and about 20 shots fired at one 
time dislodged about 17 tons of clay. The time 
taken to complete this tunnel, exclusive of ballast- 
—— rail laying, was 19 months. 

hrough Partick the railway is partly under the 
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public streets, at a depth of about 17 ft. from 
street to rail level, and here a covered way with 
steel girders and brick jack-arching was resorted to 
(Figs. 17 and 18). The side walls, which are of 
rubble masonry in cement, 6 ft. thick, were put in 
by trenching in lengths of from 18 ft. to 24 ft., except 
where the work passed close to property, when the 
lengths were restricted to 10 ft. 

The side walls having been put in, the street was 
opened up, and the girders set, and jack-arching 
turned and the surface restored, after which the 
dumpling was taken out from the open end and 
the invert put in. The formation being in soft 
brown clay with water, some difficulty was at first 
experienced in getting in the invert, but this was 
overcome by putting in a drain below the level of 
the invert to dry the ground, extending it as the 
work of inverting advanced. 

At Orchard-street, Partick, the North British 
Railway (Stobcross Branch) is carried over the street 
by a lattice girder bridge 136 ft. span, supported at 
intermediate points by cast-iron columns, as shown 
in Fig. 27. The Lanarkshire and Dumbartonshire 
Railway is here laid out under the street, and con- 
sequently the columns carrying the bridge had to 
be underpinned, as well as the abutments of the 
bridge and the adjoining property. The columns 
were founded on soft brown clay 8 ft. 3in. below the 
surface of the street. 

The first operation consisted in erecting a wooden 
trestle resting on heavy sleeper timbers, as shown 
by Fig. 28, page 600, to carry the girders at the 
points of support and take up the weight of the 
column. Pits 4 ft. by 4 ft. were then sunk on the 
line of the side walls, and filled with Portland 
cement concrete 5 to 1, to form the side walls, 
allowance being made for subsequent brick facing. 
When the side walls had been formed in this 
manner up to the column foundations, a pit 7 ft. by 
7 ft. was then sunk close to the side of the column 
foundation to a depth of 5 ft. below the bottom of 
the foundation, and then driven in under the 
column. At this level a cast-iron cylinder 6 ft. in 
diameter was forced down through the clay to the 
rock a distance of 48 ft. from the surface of the 
street, and filled with concrete, and the remaining 
5 ft. between the top of the cylinder, and the column 
foundations built with brickwork, the last two 
courses being of hard-burned wedge-shaped brick 
3 in. thick at the base and 1 in. thick at the point. 
The pinning bricks were driven up hard against the 
old foundations. Fig. 29, on page 600, shows the 
sinking of the columns. 

(To be continued.) 
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Berlin und Seine Bauten. By the Architekten-Verein of 
Berlin, and the Vereinigung Berliner Architekten. 
Berlin, 1896: Wilhelm Ernst und Sohn. 

[Seconp Norice. ] 


WE shall have to be brief with the second volume, 
dealing more strictly with architecture. The open- 
ing chapter introduces us to the chief Berlin archi- 
tects. Next to nothing remains of medizeval work, 
and of the German renaissance ; the Italian barock 
or rococo style of the seventeenth and eighteenth 
centuries was represented by Memhardt and Smids, 
from the Netherlands ; Nering, the famous Andreas 
Schliiter (died 1714), called over from Warsaw; 
Eosander, a Swede ; Wenceslaus von Knobelsdorff 
(1699 to 1753), Gontard and Unger. Langhans 
(1752 to 1808) deposed the rococo, which had de- 
generated into the merely decorative ‘ Zopfstil ;” 
he had a worthy successor in Gilly and his great 
pupil Carl Friedrich Schinkel (1781 to 1841), the 
creator of the severe Hellenic style, too soon aban- 
doned again, whose achievements are all the more 
noteworthy, as too many buildings were commenced 
and the means were always scanty. Of later artists, 
we may mention August Stiiler, H. Strack, Waese- 
mann, Hitzig, Knoblauch, Titz, Wallot. 

The first building described is naturally the Royal 
Castle, founded in 1443, which has undergone 
many changes under various architects ; Schliiter 
has a large share in its present shape. It forms a 
square, 546 ft. by 377 ft., surrounding two courts 
with an annexe, on the whole a simple harmonious 
four-storey structure, containing many elaborately 
decorated halls. Several of the other palaces be- 
longing to members of the Royal Family have 
a mixed history. Of monuments we mention the 
Grosse Kurfiirst (Schliiter), Frederick the Great 
(Rauch) and his chief generals on various squares, 

















ET ote 








May 7: 1897. | 


ENGINEERING. 





599 











the generals of the wars against Napoleon, mostly 
by Rauch, the Schinkel monument by Drake, 
Schliiter by Wiese, Luther (1885) by Paul 
Otto and Toberentz, Lessing by Otto Lessing, 
Schiller (Begas), Goethe (Schaper), Markgraf Wal- 
demar (Ungar), and the Victory of 1870-71 (Strack), 
with its fluted column with three rows of guns, 
rising on a square pedestal with fine bas-reliefs 
from a circle of pillars. The Charlottenburg Mau- 
soleum is Schinkel’s design, the beautiful marble 
tigures are the work of Rauch and also of Encke. 
Onthe cemeteries we meet again with productions 
of the great artists, and particularly on the tombs 
of Israelites with beautiful wrought-iron work. The 
most important well fountain is that of Begas in 
front of the Royal Castle. None of the monuments 
are old, and the military uniforms predominate 
strongly. 

The new Reichstagsgebiude is the work of Paul 
Wallot, who was not favoured with an invitation for 
the opening ceremonies of December, 1894. His ori- 
ginal design of 1882 has considerably been modified ; 
189 designs, many of high artistic merit, had been 
submitted. The building forms a square, 446 ft. by 
312 ft., with two rows of windows over a basement, 
square towers on the four corners, and a central 
square tower over the main plenary hall, crowned 
by a cupola of four arches. The main entrance, an 
Ionic temple, faces the Victory column. The exe- 
cution of the interior is rich, but not all the pillars 
have been made in the Lesina limestone from Istria, 
for reasons of economy. In the Wandelhallen, the 
salles des pas perdus, stone decoration predominates; 
in the reading-rooms, &c., and also the meeting halls 
and the committee rooms, wood panelling prevails. 
The members are very comfortably established at 
their desks, amphitheatrically arranged, with a 
slight slope. A purer style might perhaps have 
been adopted for the statuary, the shields, &c. 
There is over the main entrance a grim knight in 
armour on a powerful charger holding the banner, 
unalarmed by the three-headed dragon which 
clings to the pedestal. Over the entrance to 
the large session hall lies a lion, resting 
on banners, and clawing the orb with his 
right paw and the sceptre with his left ; the right 
paw, the tail, and the standards project over the 
panel. The significations of panel and pedestal 
seem to be disregarded. The ventilation and heat- 
ing plant of David Grove, of Berlin, is noteworthy. 
The heating is effected essentially by means of 
warm water, but also by air and steam of 45 Ib.; 
the power plant is located in a special building. 
The air can, in the chief halls, with the aid of electric 
motors, be renewed five times an hour, froin above 
or from below. In winter the fresh air is filtered, 
preheated, saturated with vapour, mixed, and 
further heated, and enters at 45 or 50 per cent. of 
saturation. The extensive alterations in the 
Prussian Houses of Parliament, two connected 
buildings between the Leipziger and the Prinz 
Albrechstrasse, are also being completed; there the 
main lobby is separated from the meeting hall by a 
passage reserved for the use of the attendants. The 
commanding block of the new Imperial Post Office, 
occupying a rounded corner, is separate from several 
other buildings of the department, amongst which 
the newspaper office—in Gevaiey subscriptions for 
newspapers are generally made at the post offices— 
whose two gables face the street. The Berlin 
Town Hall, a red brick block with granite and 
sandstone facings, 325 ft. front, 88 ft. high, over- 
topped by a square tower 242 ft. high in the 
centre of the front, forms a well-known mark 
visible all over Berlin. The decorations of the in- 
terior, whose architecture forms a compromise 
between classical and medizval styles, still await 
completion in some parts. ’ 

Churches have multiplied during the last decade 
in an unprecedented manner. The old churches, 
the Nicolai, Mary, the Holy Ghost Chapel, and 
the Grey Cloisters, dating back to the thirteenth 
century, dignified in the interior, unprepossessing, 
occasionally ugly brick buildings, though the 
Graue Kloster is a venerable monument of basilica- 
gothic, were followed by the more temple-like 
structures of the seventeenth and eighteenth cen- 
turies, amongst which we mention the handsome 
French church and the Pantheon-like Catholic 
Hedwig Church, plain and sombre outside, and 
the many churches of this century representing all 
possible styles. There is the plain meeting-house 
with a portico and a regular campanile, the dome 
with or without steeple, the round and square 
tower, the octagon and rotunda, the plain cross and 








fanciful irregularity, the medieval castle and the 
modern residential and cottage style. Turning over 
the leaves and looking at the views and plans, one is 
struck by the same variety that characterises the 
other buildings of Berlin. There are many harmoni- 
ous designs of beautiful simplicity, more, perhaps, of 
half-hearted adherence to the old-established types 
combined with modern fancy for fantastic elabo- 
rate details. The new dome occupies part of the 
ground on which Schinkel, Frederick William IV., 
Stier, Stiiler, and others hoped to execute grand 
plans. What is now being completed is essentially 
the design of J. Raschdorff, and owes its existence 
greatly to the late Emperor Frederick III. The 
building is more suggestive of a monument than of 
a church ; the real church, indeed, occupies only the 
central part, which, with its dome, rises to a height 
of 246 ft. The space over the crypt, in which most 
of the members of the House of Hohenzollern have 
been buried since 1545, forms a separate church 
surrounded by a semicircle of chapels. There are 12 
portals ; the main front and stairway face the Lust- 
garten, on the one side of which we have the royal 
palace and on the other.the Old Museum, behind 
which the New Museum and the National Gallery 
have been erected. This is the centre of archi- 
tectural Berlin, situated on the Spree Island, which 
the castle bridge joins to the inner end of the 
famous avenue Unter der Linden. The Old Museum, 
built by Schinkel in 1828, has a front of Corinthian 
columns 285 ft. in length. The New Museum, 
built by Stiiler, 1843 to 1855, forms only 
part of the grand extension scheme contemplated. 
Simpler in its classical exterior, it surpasses the Old 
Museum in the splendour of its halls and stairways 
and decorations ; owing to the insufliciency of 
means some of the stones are in both cases imita- 
tions. King Frederick William IV. was the active 
promoter and also co-designer of these buildings. 
The National Gallery arose during the years 1866 to 
1876, according to the designs of Stiiler and Strack. 
It is devoted to painting and sculpture, and built 
in a light sandstone which has not quite justified 
its choice. Corinthian colonnades surround the 
greater part of this block. There are, apart from 
the collections of scientific institutes, 20 museums 
in Berlin, among which the Industrial Arts Museum 
(Gropius, 1881), the Natural History Museum of 
the University (Tiede, 1889), and particularly the 
Volkerkunde Museum (Ende, 1886), with its wealth 
of ethnographical collections, deserve particular 
mention. The Zeughaus, the fine armoury Unter 
den Linden, a building about 300 ft. square, has 
since 1877 been transformed into a hall of glory 
according to Hitzig’s designs. 

The buildings of the Urania Company, whose 
columns we have referred to, comprise an observa- 
tory, with a 12.8-in. refractor, science rooms, lec- 
ture halls, public rooms, and a theatre; the aqua- 
rium is a realaquarium ; the zoological and botani- 
cal gardens we have already mentioned. The 
next section deals with the University and its 
many buildings—there were over 5000 students in 
1894-95, and a staff of 95 ordinary, 87 extraordinary, 
professors, and 163 lecturers—about which a great 
deal might be said; technical colleges, some of which 
had been treated in the first volume already ; the 46 
high schools for boys and for girls ; and the 211 
(in 1895) municipal schools in which 186,000 boys 
and girls receive entirely free education. Most of 
the buildings are quite new. The 12 public gym- 
nasiums are also referred to. We pass to courts of 
justice and prisons ; the famous Zellengefiingniss at 
Moabit and at Plétzensee (accommodation for over 
1500 prisoners)—convicts condemned to isolation 
do not see one another even during exercise, in the 
workshop, or at church—to the Borse (Exchange), 
rebuilt 1880 ; banks, many of which boast of splen- 
did halls ; the 22 barracks, most of which inclose 
large drill grounds, and other military buildings 
and institutions, comprising the chief military 
academy at Gross Lichterfelde, near Berlin, hos- 
pitals, which can be studied in their historical de- 
velopment ; the public asylums at Dalldorf (1130 
patients) and at Herzberge (both outside the town) ; 
the houses of correction, which, we see, are not 
classed with prisons ; orphanages, charitable insti- 
tutions, and temporary refuges. Then follow the 
18 theatres, mostly fine buildings, the so-called 
eight speciality theatres, in other words, music 
halls, circus Renz, public halls for concerts, and 
large halls of hotels, breweries, &c., in general, 
places for public amusements and bathing, public 
markets, slaughter-houses. This concludes Part IT. 
In Part ITI. finally we find public restaurants, 


hotels, huge palatial but not very high buildings, 
generally with foreign names, the old-fashioned, 
small hotel having practically disappeared, business 
and private houses, shops, and flats. This volume 
is by no means less interesting than the others. 
We obtain a splendid idea of the fecundity of archi- 
tectural originality and eccentricity. We observe 
that the severe Hellenic of Schinkel lends itself 
perfectly to modern conceptions of comfort, and we 
may imagine how the gay-coloured marble fronts 
and the rows of coloured tiles may look in reality. 
Architects open to inspiration will appreciate the 
720 illustrations and the concise subject-matter of 
these 252 pages. The book distinguishes between 
private houses, in the English sense, dwelling and 
business houses. The large universal stores are 
hardly to be seen. But Berlin has long known 
vast business houses and shops of the most 
splendid kind, and we find now industrial 
palaces with different shops on every floor. The 
wholesale houses have more and more retired 
into the courts, which are frequently Lichthiéfe, 
courts with skylights. Many of the flats can 
rival private residences in elegancy and private 
secluded appearance. The villas exhibit all imagi- 
nable fancies, occasionally exquisite taste, and some 
are as quaintly interesting in their interior arrange- 
ments and furniture, as in their street fronts. Sani- 
tary features did not, till within recent times, re- 
ceive sufficient attention; poky bedrooms and 
beds folding up to wardrobes were frequent enough 
20 years ago, when the hunt for a reat was @ 
perfect ordeal to face, and when the landlord could 
put on the screw to squeeze out high rents for very 
poor accommodations. The regulations of 1887 
have done a great deal to render the habitations 
safe, sanitary, and pleasant. The homes of associa- 
tions are reviewed right at the end of the book. 

Our summary has become too long. What we 
have said will, however, suffice to establish that a 
monumental work has been compiled in which engi- 
neers, architects, and members of public bodies to 
whom the care of the public is entrusted, will find a 
wealth of information. Though we might occasion- 
ally have altered the arrangement and grouping, and 
though specialists may in vain look for detailed infor- 
mation on matters particularly interesting to them, 
we feel sure that nobody will deny to the editors 
and their many contributors, as well as to the pub- 
lishers, the praises they amply deserve. The whole 
has a homogeneous character; one hardly notices 
that each chapter has its own author. References 
to more detailed descriptions are made in most 
cases. The name of the engineer, artist, or archi- 
tect is generally added, and an excellent alphabetical 
index greatly facilitates. the perusal of the two 
bulky volumes. 


The Naval Engineer and the Command of the Sea: A 
Story of Naval Administration. By Francis G. Burton. 
Manchester: The Technical Press Company, Limited. 
[Price 2s. 6d. net. ] 

This is an excellent book, the author having suc- 

ceeded, where so many fail, in being both instruc- 

tive and amusing. We do not find Mr. Burton’s 
name in the Navy List, but it is difficult to imagine 
he is not, or has not been, a naval engineer, so 
thoroughly does heenter intothe spirit of the service. 
The declared object of the work is to illustrate the 
injury to the Navy, and the consequent danger to 
the country, that arises from the way the engineer- 
ing branch of the service is treated. The lesson is 
conveyed in the form of an autobiography of an 
imaginary engineer officer during active service in 
the immediate future, the period included covering 
wars first with France and then with the United 
States. The keynote of the position of engineer 
officers is undoubtedly social status, and this 
delicate aspect of the question Mr. Burton by no 
means shirks. When his hero, fresh from Keyham 
and Greenwich, first goes to sea in the composite 
sloop Acorn—Mr. Burton gives real names to 
his ships—he finds as chief ‘‘Mr. McPherson, 

a short florid man, with a decided inclination to 

embonpoint. He was not by any means a bad fel- 

low (he had been placed at the bottom of the list 
because of an unfortunately noisy wine party), nor 

a self-indulgent one, but he entered the Navy at a 

time when the chief engineers had risen, by seniority 

rules, from the class of Scotch engineers or fireman 
fitters, who had been so largely entered in the 

Navy on the first introduction of steam. Some of 

them made reputable officers enough, aud some, 

indeed, distinguished themselves in their profes-. 








sion, but the majority never became anything 
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better than leading workmen, capable of driv- 
ing, or even roughly repairing their machinery, 
but unfitted to the end of their lives for associa- 
tion with gentlemen.” Another instance of the 
working of the social equality question is given 
later on. It is so true that it may be quoted here, 
for, trivial as the incident may seem, it is typi- 
cal of what is really at the root of the question. 
The Acorn has arrived safely at Malta, and the 
writer, who is supposed to be of gentle birth and 
well connected, obtains permission to go ashore and 
dine at the mess ofthe Black Watch. ‘‘ One of the 
Highlanders,” he says, ‘‘ knew my brother in the 
Rifles, and to this acquaintance I was indebted forthe 
invitation. ‘Wedonotusuallyinvitenaval engineers,’ 
he blandly informed me, and though he did not give 
any reason for the admission, I readily concluded 
it was owing to the inferior social estimation in 
which they were held. I had not previously been 
brought personally in contact with any such snob- 
bishness, although I had frequently heard of it 
from my fellow-students. My father’s canonry, 
and, I may add, my comfortable private income, 
had opened to me the doors of the most exclusive 
Devonshire society, and I was by no means uncom- 
fortably oppressed by the invitation to the mess of 
the Black Watch. Let me do them justice: they 
were gentlemen, and treated me with as much 
courtesy as if I had been Admiral of the Fleet.” 
These matters the author does well to discuss, 
because it is only in a brochwre such as this—half 
novel, half professional review, that they can be 
adequately dealt with. Englishmen have always a 
shyness of touching upon problems of social equality 
or inequality ; it is so delicate a matter—almost 
like canvassing the virtue of one’s female relatives. 
Still, upon social status much of the fabric of the 
State rests ; it is a subtle, but none the less power- 
ful, influence that pervades all classes. A ‘‘ posi- 
tion in society” may be due to various causes— 
birth, wealth, profession, impudence, education, 
or genius—but those who possess a right to such a 
position hold themselves superior to those who do 
not, and the world acknowledges their claim. 
Until recent times the fighting profession was the 
only one that gave the stamp of gentility, and, as 
we know, naval engineers are non-combatants. 
The Church, the law, and physic have in turn 
had conferred upon them by society the patent 
of gentility, but the mechanic arts are of too 
modern growth to have received the same con- 
sideration. Hence it is that the Engineer-in-Chief 
has to touch his cap to the Controller of the Navy, 
and so on throughout the service. It is this spirit 
which would make nearly every executive officer in 
the Navy—there may be one or two exceptions— 
resist to the last an effort to put a naval engineer 
officer on the Board of Admiralty. So long as the 
engineering branch is not represented on the Board, 
its legitimate interests will be unconsidered, but, 
what is of more consequence, it will remain an 
inferior grade. That is a serious menace to the 
efficiency of the Navy, because men of a calibre re- 
quired will be loth to join a subordinate branch. 
The lack of engineer officers is now the great weak- 
ness of our Navy. 

It is difficult to suggest a remedy for this un- 
desirable state of affairs, and the more so because 
it is the natural result of events. The naval engi- 
neers are the recent sucessors to the ‘‘class of 
Scotch engineers or foreman fitters’ of whom Mr. 
Burton speaks, and though the rise of an individual 
in society may be phenomenally rapid, that of a 
class is necessarily slow. There was an oppor- 
tunity at one time for sweeping away all this 
undesirable class distinction at a blow. When 
the two young Princes, the sons of the Prince fof 
Wales, were educated for the Navy, if one had been 
ylaced in the engineering branch, there would have 
_ an end to social inferiority. The shout of de- 
rision with which this suggestion was once received 
by some naval ofticers of the executive branch was, 
perhaps, the best testimony of its need. The chance, 
however, was missed, and it only remains for time to 
to remove the prejudice, happily growing weaker 
every year, that gives the executive officer a dif- 
ferent social status to the possibly equally well-born, 
well-educated, and well-mannered naval engineer. 

Mr. Burton criticises the construction of the 
Board of Admiralty, and the imaginary, but by no 
means improbable, course of events in time of war 
which he describes, illustrates his views. ‘‘ The 
constant changes of the sea lords with changing 
Ministries destroy continuity of naval policy and 
subordinate professional ability to political con- 
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Fie. 4. 
the constitution of the Board of Admiralty and of 


the executive at Whitehall: Let us consider how 
it is composed. We have a First Lord, who is 


trol.” Later on he says, ‘‘ The engineering officers 
generally contended that many of their difficulties 
and inadequate position in the service arose from 














always and before all things a politician, either a 
commoner or peer, who has so distinguished him- 
self in party politics as to be entitled to ask 
as his reward a position equal to that of the Secre- 
tary of State. e policy of the Board is invariably 
determined by him, and from the days of Mr. 
Childers he has usually been a sufficiently strong 
man to enforce his will upon his colleagues.” The 
author approves of this method of naval control. 
It is, he says, ‘‘the right method for the supreme 

overnment of the Navy.” The matter to which 

r. Burton takes exception, however, is the transi- 
tory nature of the Board. He does not venture to 
say that sea lords are appointed for their political 
rather than their professional ability, ‘‘ but it is 
certain that when a Liberal Government is in office 
we generally find Liberal admirals at Whitehall, 
and when a Tory Government seizes the reins only 
Tory officers are found qualified for a seat on the 
Board.” The undesirable result of this is ‘‘ that 
the permanent officials must have a commanding 
influence in the administration of naval affairs.” 
There are, we think, few disinterested persons who 
will disagree with the author in his condemnation 
of the shifting nature of the Board of Admiralty ; 
indeed, it is a wonderful thing that we, a people 
priding ourselves on our strong common-sense, 
should allow the guidance of that service upon 
which, under God’s providence, the safety, honour, 
and welfare of the nation depend, to be subject to 
the disputes of the mostly unnecessary persons 
who get elected to Parliament. It is quite true, as 
Mr. Burton says, that the permanent officials get 
too commanding an influence ; but it is not exactly 
the permanent officials he has in his mind that 
we would select as possessing such influence. It 
is the Admiralty yd not the professional officer, 
who tries to put his finger in every pie, and 
rule the whole Loot by his knowledge and the 
shifting Board’s ignorance of office routine. What 
is wanted is more permanence and less ‘‘ clerkism ;” 








a word one is obliged to coin, as ‘‘clericalism ” is 
appropriated by the Church. Mr. Burton takes 











€02 


ENGINEERING. 


[May 7, 1897. 








exception to the Director of Naval Construction 
being also Assistant Controller, because it detracts 
from the dignity of the Engineer-in-Chief. It 
should be remembered, however, that ship de- 
signing is a branch of engineering, and, as a matter 
of fact, the present Director of Naval Construction 
is a distinguished member both of the Institution 
of Civil Engineers and of the Institution of Me- 
chanical Engineers. It is true the constructors do 
not belong to the Navy, whilst the engineers do, 
but that is not a conclusive reason why the Director 
of Naval Construction should not be on the Board, 
for neither the Parliamentary Secretary, nor the 
First Lord, belong to the Navy—although the Navy 
comes very near belonging to the First Lord. 

The governance of the Navy should be no holiday 
task, no hap-hazard thing, and yet we allow it to 
be ruled by absolutely hap-hazard principles. A 
few publicans and brewers may perhaps organise 
resistance to a proposed beer tax ; the Ministry is 
thrown out, and forthwith the whole administrative 
machinery of the Navy is turned upside down. If 
the Government had been in office some time, the 
First Lord was probably learning something of the 
rudiments of the intricate and important business 
he had undertaken ; but all this is thrown away, and 
a new, helpless ruler of the Navy takes his place. 
The fresh man may bea previously almost unknown 
person, like Lord George Hamilton, or he may be 
the average old parliamentary hand, but in any 
case he has seldom served an apprenticeship to the 
new profession he enters upon. The present First 
Lord is a notable exception in this respect. 

We have not space to follow Mr. Burton in all 
the exciting incidents of the great Anglo-French 
naval war; how the French fleet first beat our 
fleet and drove us back on Malta, and how 
we at last beat the French in proper orthodox 
fashion. This is followed by our difference with 
the United States, where we have things all our 
own way, so far as fair stand-up fighting is con- 
cerned. Mr. Frank Stockton, it will be remem- 
bered, put matters quite the other way, and it is, 
indeed, the general rule for ‘Battle of Dorking” 
authors to make their own side ultimately vic- 
torious, with the notable exception of the founder 
of the school—but Mr. Burton delivers a most 
crushing blow to Great Britain by the bombard- 
ment and destruction of Belfast by an Ameri- 
can filibuster of Irish blood. All this is most 
exciting reading, the narrative being written 
with so skilled a hand that one is very apt 
to forget the incidents have not actually taken 
place. We think, however, Mr. Burton over- 
rates American hostility to England. The vapour- 
ings of the United States press and the speeches of 
politicians by no means represent the thoughts and 
feelings of the bulk of the American people. The 
average American, especially the American born, is 
no more hostile to a British subject than the aver- 
age educated Irishman or Scotchman is to the 
Englishman. There may be some trade rivalry, and 
even not a little jealousy (and that will be found 
to exist between Liverpool and Manchester, or 
Edinburgh and Glasgow), but it does not go to the 
extent of wanting to fight on very slender provoca- 
tion. Politics and the press do not reflect en- 
lightened opinion in America to the same extent 
as in England. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 585.) 
In our last issue we gave an account of the first 
day’s sitting of the recent meeting of the Institu- 





tion of Mechanical Engineers, held on Wednesday 
and Friday of last week, the 28th and 30th ultimo. 


MECHANICAL PROPULSION ON CANALS. 
On members assembling on the Friday even- 
ing the discussion on Mr. L. 8. Robinson’s paper 
was continued. The proceedings commenced by 
Mr. Bache reading three letters which had been ad- 
dressed to him on the subject. 

Mr. R. E. Froude was the writer of the first. 
He commenced by saying that he did not propose 
discussing all points in the paper, and it was not to 
be understood that because he did not notice certain 
features that therefore he endorsed them. He 
would first call attention to the statement concern- 
ing the movement of a vessel along a canal of re- 
latively confined cross-section, a question which was 
not generally well understood. The author had 
referred to the rise of the surface level of a canal 
at one end of its length, which was accompanied by 
a fall of level at the other end. This would be 
caused by the passage of a number of vessels suc- 
ceeding each other, and in a less marked degree by 
a single vessel. It was an inevitable phenomenon 
which arose from the fact that the strain of the 
tow-rope is delivered from solid ground. Although 
this force is immediately satisfied by the resistance 
of the vessel, it would be ultimately satisfied by a 
precisely equal reaction upon the solid ground 
brought to bear again by the water. The only 
means by which the water could bring such re- 
action to bear would be either the friction of a 
general current flowing in the direction of travel 
of the vessel, or a rise of surface level at the desti- 
nation end of the canal. Both these conditions 
must, however, be present, for there could be no 
current flowing generally in one direction without 
a difference of surface level, nor could a difference 
of level be caused without a current. The current 
and difference of level must be caused by resistance 
of the vessel to motion, and the difference of surface 
level immediately in front and rear. This was the 
agent of the backward current past the vessel, and 
an element of resistance, and contributed to the 
hydraulic gradients operating to produce the general 
forward current. The reasoning by which the 
writer of the letter explained the production of the 
general current and the difference of level nega- 
tived the supposition of similar conditions being 
caused by vessels driven by propellers acting on 
the water. In the latter case no force would be 
delivered from the solid ground, so that action and 
reaction would both be confined to the water. It 
was true that the backward current around the 
vessel would exist, and necessarily the difference 
between the surface level immediately in the front 
and rear of the boat; but the action of the pro- 
peller would restore the surface somewhere in its 
own rear to the same general level as that in front 
of the vessel. To sum up, Mr. Froude said that 
the general difference between the two cases would 
be as follows : Whereas in the horse-towed vessel 
the difference of general surface level in front and 
rear must consist in part of an elevation in front 
above the normal canal level ; in propeller driven 
vessels it must consist entirely of a subsidence in 
the immediate rear which is restored again behind 
the propeller, the disturbance in normal surface 
level being thus limited entirely to the water in the 
immediate neighbourhood of the vessel. 

Mr. Louis Neville, of the Oxford Canal Naviga- 
tion, was the writer of the second letter read. The 
writer stated that his experience had been confined 
to speeds obtained in his inspection boat, a steamer 
built of iron and 56} ft. long by 7 ft. wide, and 
having a displacement of 6 tons. The greatest im- 
mersed cross-section was 7 square feet, which gave 
anarea proportional to that of the waterway of from 
1to 12to1to17. Whenon the canal the speed 
varied from 3} to 4} miles per hour, a rate of 
steaming which did not make sufficient wash to 
injure the sides. The average speed with and 
against stream of the same boat when steaming on 
the Thames was 6} miles per hour, the same 
nuinber of revolutions of the screw being made. 
If, therefore, 3 miles an hour were taken as the 
mean speed on the canal, and 6} miles as that on 
the water of a much deeper river, the loss of effi- 
ciency due to the smaller section of waterway 
would be 38 per cent. Mr. Neville also stated 
that he believed hydraulic propulsion for canal 
work would not show, as compared to the screw, 
the same loss of efficiency as it had been shown to 
be attended with when used in open water at high 
speeds. This was especially the case as the condi- 








tion whether a boat was loaded or light would not 
make the same difference as it would with a screw. 
Mr. J. A. Saner, of the River Weaver Naviga- 
tion, was the writer of the third letter read. He 
stated that mechanical propulsion on the Weaver 
had been in use since 1862, and at the present time 
the majority of vessels using the navigation were 
either self-propelled or towed by steamers. The 
ordinary custom was for a steam flat to tow 
three ordinary flats, the towing vessel herself carry- 
ing 200 to 250 tons of cargo and the others 180 to 
300 tons each. The speed varied with the different 
conditions up to between five and seven miles per 
hour. The craft had to be sufficiently seaworthy 
to go to Liverpool or even short coasting voyages. 
The older vessels were constructed of timber, whilst 
many of the new ones were of iron or steel. Screw 
propellers were invariably used, and they were kept 
well immersed when the boat was light by the ma- 
chinery being placed at the stern. The length 
varied from 80 ft. to 90 ft. and the width from 
20 ft. to 21 ft. The model was full forward, with 
the bilges well rounded. The draught ranged up to 
10} ft., that being the navigable depth of the river. 
The writer gave details of trials of three vessels 
furnished by Mr. J. Rigby, the chief engineer of 
the Salt Union, and by Messrs. Brunner, Mond, 
and Co. These steamers were tried in a pound of 
the river. The lengths were 85 ft. to 87 ft. and 
breadths 20 ft. 6in. The draughts were 8 ft. 6 in. to 
8 ft. 10} in. The indicated horse-power was 109 to 
158. here were four-bladed screws of 5 ft. to 
64 ft. diameter and 5} ft. to 74 ft. pitch. The re- 
volutions were 140 to 172 per minute. The vessels 
carried 171 to 200 tons, and consumed 3} cwt. to 
4} ewt. of coal per hour. The engines were all 
non-condensing, with cylinders 12 in. to 14 in. in 
diameter. The product of the pitch multiplied by 
the revolutions ranged from 930 ft. to 1040 ft. per 
minute, while the actual speed was from 488 ft. 
to 495 ft. per minute, giving a percentage 
ranging from 47 to 53. One of the steamers 
ran down the Manchester Ship Canal with 
a loaded barge with the same indicated horse- 
power, revolutions, &c., as in the above trial, 
reaching a speed of 687 ft. per minute. The 
writer gave an instance of an average trip under 
ordinary conditions, which it will be interesting to 
repeat. A steamer carrying 230 tons of cargo and 
towing two barges of about 100 tons each, the in- 
dicated horse-power being 1574 and the boiler 
pressure 98 Ib., took 3} hours to travel from below 
Northwich to Weston Point, a distance of 13 miles. 
This included the time spent in locks, which was 
at least 40 minutes. The average speed was there- 
fore about five miles per hour for a vessel carrying 
and towing 430 tons of cargo. The wash caused by 
the steamers was considerable, especially when 
they were light, and where the banks were not 
protected they suffered considerably, the greatest 
effect being just below the surface of the water. 
An unladen tug makes more wash than deeply 
laden vessels: Considerable mischief is caused to 
stone walls and other protective works at the 
wharves. This was due to the scouring action of 
the propellers, a principle which the writer had 
often used for dredging purposes with good results. 
When the vessels are being loaded it is found easier 
to maintain the vessel stationary against the current 
by keeping the propeller moving slowly than to 
rely on ropes, and in this way the wear of ropes 
is saved. As a result, the stone walls, and even 
the piling, become gradually undermined, and a 
slip may follow if the defect be not discovered. 
The present section of the River Weaver is, the 
writer said, approximately 45 ft. to 50 ft. wide at 
the bottom and 100 ft. at the top. The depth is 
103 ft. The Manchester Ship Canal is about 120 ft. 
wide at the bottom and 26 ft. deep. 

Mr. Platt, of Gloucester, said that, with the 
exception of the Manchester Ship Canal, the River 
Weaver Navigation and the Aire and Calder Canal 
were the chief waterways on which mechanical pro- 
pulsion was seen. The author had made reference 
to the monopoly of canals by the railways, and it 
was to be regretted that considerable lengths of 
waterways were under the subjection of the rail- 
way companies. They were, however, not to 
blame for this, for the proprietorship of the canals 
was forced upon them at their inauguration, the 
proprietors of the waterways saying, ‘‘ If you don’t 
take over our undertakings we shall oppose your 
Bill.” It was generally a bad bargain for the rail- 
way companies, for the cost of keeping up the 








navigation was generally more than the return 
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obtained. In Northern France and Belgium there 
was a fine system of internal navigation, upon which 
money was spent freely. During the last 60 years 
the canals of Northern France have been recon- 
structed three times in order to bring the sections 
of waterways, locks, &c., up to the requirements 
of modern craft. The consequence was that they 
had now a most magnificent system. In this 
country we have grand railway communication 
which would convey goods most expeditiously, 
but in actual cheapness we could not compete 
with the water carriage of foreign countries. 
That, again, was not altogether the fault of the 
railway companies, as the initial outlay for their 
construction had been enormous. In the early 
days every one had been against the railways, so 
that they had to avoid opposition at great expense. 
Asa matter of fact, our railways paid only a very 
moderate interest, and it was not easy to see, there- 
fore, where the prospect came in of a reduction in 
freights. No doubt it would have been better if 
the canals had been developed. Many of our rail- 
ways had doubled their lines, largely for goods 
traffic, at enormous expense. A great deal of the 
money would have been better spent on canals. 
Many years ago the Associated Chambers of Com- 
merce pressed on the Government of the day the 
need of taking steps to develop the canals, but 
nothing had been done, and, so far as he could see, 
nothing was likely to be done. The result was that 
many of our big manufacturers with works inland 
had to move to the coast to save the enormous cost 
of carriage for heavy goods. If canals had been 
developed this would not have been the case. 

Mr. H. R. de Salis proposed to speak on the 
difficulties that were met with in canal traftic as 
opposed to river and seagoing navigation. For a 
space of seven years he had been investigating 
the problem of canal carriage both from a com- 
mercial and engineering point of view. He had 
travelled over nearly all waters which communi- 
cated with each other in his inspection launch, 
and had come to the conclusion that nearly 
everything depended for success on the section 
of the waterway. It was no good making 
improvements in the screw propeller and other 
mechanical details of the boats while the waterway 
was unfitted for obtaining efficiency. It was not 
only that greater cross-area was required as a whole, 
but the section should be properly proportioned. 
The greater the depth and the more vertical the 
walls the better. Inthe Warwick and Birmingham 
Canal, for instance, which was deep and narrow, 
the boats would be propelled more easily than they 
would be in wider and shallower water, in fact, 
when passing into sections of this canal where the 
width was limited, but there was a fair depth, it 
seemed as if shackles were cast off the boat, so much 
relief was there in the propulsion. Again, in another 
case, where there was an aqueduct only a few inches 
wider than the boats, and where the walls were 
steep, good speed would be made as compared to 
that attained on sections where there wereflat slopes. 
In the Grand Junction Canal, where formerly only 
14 miles an hour could be made by this launch, 
owing to the choked section of the canal, they 
were able to proceed at 5 miles an hour after the 
waterway had been improved. No doubt formerly 
they were ploughing through mud and weeds, which 
would naturally retard progress. The question of 
mechanical propulsion on rivers was an entirely 
different matter to that on canals, and it was 
worthy of a separate discussion. He wished to cor- 
rect one error that had occurred. It was said that 
the boats on the Aire and Calder Canal were pushed 
in front of the steamer; but that was not so, as 
they were now towed. The tram boats, with the 
special steering appliances, had been done away 
with, and there was no more steering than that 
effected by the rudder of the tug. The means of 
propulsion depended largely on the formation of 
the canal for their efficiency. The Bridgewater 
Canal, for instance, had a long pound, and, like 
the Shropshire Union Canal, afforded great facili- 
ties for the towage of boats by chain ; it must be 
remembered, however, that for long-distance traftic 
vessels had to pass through all sorts of canals, and 
the means of towage which was best adapted to the 
varying conditions met with had to be adopted ; 
nevertheless, something was wanted to replace the 
ordinary barge horse, which was a miserable crea- 
ture, overworked, ill-fed, and uncared for; it was 
only exceeded in this respect by the pair of donkeys 
met with in the West Country. He had found in 


between Wigan and Liverpool, great improvements 
had been made, and the working of cargo boats 
by tugs was there seen to great advantage. The 
tugs carried cargo themselves and towed flats. This 
was an excellent combination, and he was of 
opinion that it was impracticable to successfully 
run tugs as tugs only, but they must carry some- 
thing themselves to help out the expenses. That, 
however, would cut down the space available for 
propulsive machinery, and there was, therefore, not 
much chance of improving the lines of the vessel for 
speed. The draught of water and the size of locks 
were also limiting conditions in this respect ; in 
fact, the vessels had to approximate to box shape, 
as, otherwise, the few tons they would lose in cargo- 
carrying capacity would make a hole in the profits. 
The canal boats, therefore, were not fitted for the 
faster river work. He had employed himself, when 
making a passage in a canal boat, in dropping one 
by one wooden matches overboard, and he found 
that 3ft. away they followed on in the water pulled 
along by the boat. Shortness of water in canals 
was another point that must be borne in mind in 
providing for the traffic. In many places the boats 
had to wait turns in ascending and descending a 
flight of locks, so that the same water might be 
used. With steam haulage it was required that the 
boats should be towed in pairs, and this necessi- 
tuted a heavy call being made on the water, as the 
locks would not accommodate the whole of the tow, 
and the ascending and descending traffic could not 
be very well worked in. In a short pound the 
water would thus be drawn down several inches. 
Another objection to steam towing was that there 
were so many drawbridges. The slope of the 
banks prohibited a man jumping off the steamer, 
and therefore some one had to travel on ahead on 
the bank. In the case of horse towage, the driver 
did this work. On sharp bends of the river 
the horse also helped the steering, as_ it 
drew the barge obliquely ; this was lost with 
steam towage. A great advantage with steamers, 
however, was that they would run night and day. 
There would be a double set of men, one sleeping 
while the other worked. This obviated the neces- 
sity, which was present with a horse-drawn boat, 
of tying up at night. He was of opinion that more 
was made of the injury to banks than need be. In 
one case, where a canal had belonged to a railway, 
steam towage had been objected to on account of 
the injury that, it was said, would be done to the 
banks. After a time this canal became the pro- 
perty of a private company, and they had allowed 
steam towage to be used at once without ill effect. 
The tunnels on many of the canals had to be taken 
into consideration in deciding this question of pro- 
pulsion or towage. The old way of getting through 
a tunnel was by what is known as ‘‘ legging,” that 
is to say, the men lay on their backs and kicked 
against the brickwork ofthe tunnel. An improve- 
ment upon this method had been introduced. By 
fitting a pair of gates at the end of the tunnel, 
and erecting a pumping engine which discharged 
water beyond the gates, a current was produced. 
This saved the work of the leggers, and also in- 
creased the rate of travel; for they were now able 
to get through in two hours, whereas the time 
formerly occupied was three hours. Another im- 
provement was made by running the towing path 
through the tunnel, but that was not so successful 
as had been anticipated, for the line was necessarily 
short, and therefore the friction against the 
sides was great. One tunnel had, however, 
a double towing path, which again was an im- 
provement. On many canals tunnel tugs were used, 
but here a great objection arose on account of the 
foul atmosphere that was engendered. In water- 
way tunnels the air was necessarily damp, and the 
smoke would hang about for considerable periods of 
time. The tug would run backwards and forwards 
continuously, and so the tunnel had not time to 
clear itself. The speaker mentioned a particular 
tunnel which had a sharp bend in the middle ; this 
was due to the fact that it had been bored from 
opposite ends, but the lengths had not met. There 
had, therefore, to be made a connecting curve, and 
in order to take this easily wheel fenders were fitted 
tothe sides of the tug. In conclusion the speaker 
thought that the reason why mechanical haulage 
had not made greater progress in this country was 
that so many of our waterways were unfitted for it, 
and he was of opinion that until they were im- 
proved not much more would be seen of mechanical 
haulage. 





the Leeds and Liverpool Canal, on the section 


Mr. Davy wished to explain the unique pheno- 


menon of a longer boat not requiring more power 
to propel it. By the aid of sketches on the black- 
board he showed how water was heaped up at the 
bow to such an extent that compared to the head 
resistance the skin friction became very small. He 
illustrated his meaning by the analogy of a loose 
piston in a cylinder maintaining a column of water 
above it, the length of the piston having very little 
effect on the result. For the same reason he 
thought it would matter very little if the bow of 
the boat were flat or curved. In open water this 
would be different, for the water could then escape 
at the sides. He remembered 25 years ago cross- 
ing in Ruthven’s hydraulic ferry. This boat took 
the water in at the bow and discharged it at the 
sides, the nozzle being partly immersed. The Ad- 
miralty afterwards had constructed a vessel on this 
principle. She was known as the Waterwitch, and 
was built by Dudgeons on the Thames. The jet 
propeller here was altogether differently arranged 
to that of the boat illustrated, the mechanism 
being described by the speaker by means of black- 
board sketches. The water was taken in through a 
grating at the bottom, and the centrifugal pump 
was worked by a three-cylinder horizontal engine. 
The discharge was at the sides above the water 
line. The nozzles swivelled, so that they would 
turn either forward or aft to give ahead and astern 
motion. By putting one ahead and one astern, 
the vessel would turn on her own centre without 
moving forward or backwards. At that time there 
was a great discussion whether the above-water 
or the below-water discharge were best, and ex- 
periments were made to test this point ; it being 
concluded that the most beneficial arrangement 
was that which gave a discharge just above the 
water line. In the boat which had been referred 
to by the author in the paper, the nozzle was 
deeply immersed, and it was astonishing to find 
how high an efficiency was claimed. For his own 
part, the speaker would somewhat hesitate to accept 
these facts without further proof. Making an 
analysis of the total efficiency, the speaker asked 
what would be the efficiency of the jet. Could it 
be more than that of a screw? He should say it 
would be less; and he thought, therefore, there 
must be a mistake in the observations. As to 
pumping water through a canal to maintain a cur- 
rent, if the level of the water round the boat could 
be maintained, work would be done only in over- 
coming the friction of the water in the channel, and 
so in a restricted channel this would be an estimable 
method, because the boats could be crowded in as 
thickly as possible without more work being 
required to be done. He would suggest, however, 
when boats were passing in two directions that 
there should be a double water channel, one for the 
up and the other for the down traffic. The water 
would be passed from side to side, and therefore 
it would only be necessary to put the water in 
motion and not to lift it. 

Professor Chapman pointed out that the experi- 
ments referred to, in regard to the length of the 
vessel not altering the resistance, were made ina 
river, and so Mr. Davy’s explanation would not 
stand. He had had experience of canals in India ; 
there the circumstances were different to those 
which were present in this country. The canals 
were largely for irrigating purposes, but navigation 
was carried on upon them, and they were, therefore, 
more akin to rivers. They had no mechanical 
means of towage, coolies being largely used for the 
purpose. There were different amounts of water 
at different times of the year, and it was, therefore, 
easy to make experiments as to resistance. As a 
result of observations he had carried out he found 
that the depth of water was the governing factor in 
regard to the power required, and he could confirm 
what had been said in the paper, and by various 
speakers, as to section. No place could be better 
suited than India for the application of electric 
traction on canals. The locks and weirs were 
large, and there was generally a good fall of 
water. The difficulty that stood in the way was the 
enormous initial expenditure for machinery and 
plant that would have to be undergone. He had 
inquired into this question in detail when it had 
been proposed to utilise the water at the locks, but 
it had been found that it would be more advan- 
tageous financially to lay down an engine and burn 
coal than to instal electric appliances and use the 
free power of water. Mr. Capell’s nozzle acted 


‘after the manner of a vena contracta, and that en- 


abled the stream of water to be more properly 





utilised, it not being broken up by eddies, 
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Mr. Robinson, in replying to the discussion, 
thanked Mr. Froude for the letter he had written 
on his paper. He could not, however, accept his 
statement as to bank-towed and steam-towed craft. 
He thought that Mr. Froude had referred to the 
general level, and not that in the immediate neigh- 
bourhood of the boat. It was, however, a matter 
that required greater consideration than could be 
given to it on the spur of the moment, and he 
would defer his reply on that point. Sir Leader 
Williams had referred to the wearing of the banks 
below the surface by the action of the screw pro- 
pellers. It would be seen, however, that in his paper 
he had referred to surface wavescaused by the passage 
of the boat, and not to the submerged action due 
to the screw. The same speaker had said that it 
was needful to have an elastic system ; but it was 
necessary to think of other boats coming from other 
canals and waterways. Mr. Macfarlane Gray had 
asked certain questions as to cost ; it was a subject 
which he could not go into, as it would make his 
paper too long, but he might say that the boat re- 
ferred to had cost 550/., and that the dividend 
paid by it was 17 per cent. Its displacement was 
106 tons, of which the machinery accounted for 

percent. Mr. Walker had said that the depth 
of water would not make so much difference as the 
width ; that was clearly contrary to experience, as 
was borne out by numerous speakers during the 
discussion. Mr. Macfarlane Gray said that he had 
taken the wrong formula, and had offered a correc- 
tion. Theauthorhad worked out a curveadopting Mr. 
Gray’s suggestion, and had found out that the 
result did not differ materially from that given in 
his paper, the two curves being almost identical. 
He had also been asked to give details of the basis 
on which he had founded his cost figures ; he was 
sorry that he could not go into this matter in 
detail, but the figures he had obtained from various 
authorities were framed on such different bases that 
it was impossible to reduce them to one standard. 
In America they had an advantage of us in the 
matter of carriage, and would convey goods from 
Buffalo to New York at a less charge than they 
would be conveyed in this country from Liverpool 
to London. Mr. Davy had asked how the water 
was dealt with that was pumped through the 
tunnels. Mr. de Salis had informed him that it 
was discharged into reservoirs and then was pumped 
back again. He had hoped that Mr. Davy would 
have given an explanation of what he described as 
‘the enigma” of why a long vessel did not require 
more power to propel it than a short one; but the 
problein yet required to be solved. He could only 
say the experiments referred to were repeated 
under many conditions and corroborated each other. 
He thought he could give an explanation of the 
subject, but that it would take more time than the 
meeting would be disposed to afford at this late 
hour. In regard to the efficiency of the nozzles on 
the hydraulically propelled boat to which he had 
made reference in his paper, no doubt the true ex- 
“oneenas of their superiority was that which had 
been given, viz., that the introduction of a vena 
contracta orifice enabled the water to be discharged 
so that it was not impeded on emerging from the 
pipe. 

VENTILATING Fans. 

A paper by Mr. W. G. Walker, entitled ‘‘ Ex- 
periments on Propeller Ventilating Fans and upon 
the Electric Motor Driving them,” was next read 
by the secretary. At the conclusion of the reading 
of this paper (which we shall publish in a future 
number), some experiments relating to the matter 
described in the paper were shown by the author. 

Mr. C. Humphrey Wingfield was the only 
speaker on this paper. He said that while fully 
appreciating the care with which the author had 
made his numerous exper‘ments, and the value 
of the results which he aad presented to the 
Institution, he could not quite agree with some of 
his deductions. The author stated that the me- 
chanical efficiency of a centrifugal fan was a maxi- 
mum at a certain contraction of the outlet which 
gave a certain static pressure. A series of experi- 
ments described in a paper read before the In- 
stitution of Civil Engineers by Messrs. Heenan 
and Gilbert showed that there was a best size of 
orifice for a given fan, but this appeared to be best 
at all pressures. There was no indication of a cer- 
tain static pressure corresponding to maximum 
efficiency ; the latter rising with the speed of fan 


and pressure. The author attributed the flow of 
air to its velocity, and not to any static pressure. 
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Mr. Wingtield considered that flow and velocity were 
convertible terms, and that the air moved towards 
the fan in consequence of the atmospheric pressure. 
The method of measuring the mean velocity was 
described by the author. It consisted in measur- 
ing the speed past one point in each of four 
annuli into which the delivery tube was 
conceived to be divided, and assuming the flow 
to be uniform at all points at the same distance 
from the centre of the tube. The speaker pointed 
out that Messrs. Heenan and Gilbert found the 








velocity at points equidistant from the centre of 
an air duct to be by no means uniform. The form 
of brake used by the author was very well adapted 
for high speeds and light loads. Mr. Wingfield 
had himself measured the brake power of a fan engine 
running at 1400 revolutions per minute with about 
14 brake horse-power with a very similar arrange- 
ment, which was due, he believed, to Lord Kelvin ' 
He thought a series of standard power curves, such 
as were described, might be very useful to experi- 
|menters provided the mechanical efficiency of a 
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motor remained constant. It was conceivable that 
at very high speeds a fan might throw air out 
faster than it would flow into the suction. He 
would ask whether the author had noticed any ten- 
dency at very high speeds for the discharge per re- 
volution to diminish ? Mr. Wingfield next proceeded 
to criticise some of the author’s formule, illustrating 
his remarks by means of the blackboard. In the 
paper it was stated that the volumetric efficiency 


was as where U equalled velocity of tips of blades 
a 


in feet per second, and r equalled the radius of the 
fan in feet. Efficiency, the speaker said, always 
meant 
Actual result obtained 
Theoretically possible result’ 





Both numerator and denominator were necessarily 
in the same terms, otherwise they could not be 


compared. If ons equalled efficiency, therefore, 
since Q was in cubic feet per second, U r? must 
also be a measure of the cubic feet per second 
theoretically possible from the design of fan. On 
examining this formula he found U 7? equalled the 
diameter of fan in feet x area of ditto in 
square feet x revolutions per second. This 
did not represent cubic feet at all, and could not, 
therefore, be compared with Q. The speaker pro- 


ceeded to state that the author’s formula ws 
r 


might be transformed to 


___ Velocity of air in feet per second 
Diameter of fan x revolutions per second’ 





but diameter x revolutions did not express velocity 
ofair. By substituting effective pitch for diameter 
in these formule, they at once became measures 
of efficiency. After pointing out that his formula 
gave a volumetric efficiency greater than unity, the 
author said that the formula was shown to be based 
on correct principles by the fact that it gave a con- 
stant efficiency for the same fan at all speeds. 
Since the air discharge varied as the speed of revo- 
lution, an equation like that adopted by the author 
was bound to give a constant quotient, and if any 
other dimension (the diameter of the fan spindle 
for instance) were substituted for that of the fan, 





Fia. 4, 


the ‘‘efliciency” calculated in this way would still | ingress of the air from the screw fan. The speaker 
be constant. thought this fully accounted for the difference ob- 
served in the discharge through the tube. The fact 
that the air entered at the edges as well as at the 


Rateau in the discussion of Messrs. Heenan and | Sides of the fan was referred to by the author. 
Gilbert’s paper, and it was given for centrifugal | Vith screw propellers it was now recognised that 
fans, &c. Even with these Mr. Wingfield fancied half the acceleration of the fluid took place before 
some assumption was necessary ; for instance, that the air entered the propeller. This necessitated a 


the width : 7? . | convergence of the streams of air on the suction side, 
Sine nina cpm cmim and it might be expected that some would enter at 


Professor Rateau called —_ a ‘* coefticient of de-| the sides of the fan. He was, however, surprised 
ru to hear how large a proportion entered in this way. 
livery,” and not the ‘“‘efficiency” of the fan. It| In passing through the fan the other half of the 
was true that it was called volumetric efficiency in | acceleration was added to the fluid dealt with by a 
a diagram ; but the co-ordinates were called ‘‘ pres-| propeller, causing a further convergence, which 
sure efficiency,” and as Professor Rateau carefully | would be increased by the fact, previously alluded 
guarded himself against being supposed to use the| to, that less air was delivered by the centre of the 
latter term as applicable in this case, he concluded | fan. He thought, therefore, that the axial velo- 
the word ‘‘ efficiency” had by an error been placed | city of 175 ft. at 12 in. radius was possibly that of 
on the diagram by the translator. an induced current of air and not that of the air 
The shape of the fan blades was described in the | which had passed through the fan ; which would 
paper, but the speaker would be glad to know how| probably form a column of smaller diameter. The 
the angle made by curved blades with the plane of | author stated that negative slip had generally been 
the fan was measured.” Was the angle of chord! noticed with propellers having thick blades and 
across the arc formed by the curvature of the blade| round backs. Assuming that Mr. Froude’s pro- 
taken as a measure of the angle of the blade? With| peller experiments were correct, Mr. Wingfield 
flat blades such as that used by the author, there | had found that it was possible to construct a formula 
was no helical surface, and consequently no pitch, | (since published in Mr. Barnaby’s ‘‘ Marine Pro- 
strictly so called. The effective pitch at the centre| pellers’”’), by which the likelihood of negative 
of the fan was necessarily less than at the outer) slip could be predicated. From this formula 
ends of the flat blades. Consequently the relative | it appeared that negative slip might be expected, 
velocity of discharge was less than at the circum-| with screws having less than a certain pitch ratio 
ference. This would partly account for the direc- | and comparison with a number of recorded in- 
tion of the circulation against pressure referred to | stances showed substantial agreement with this de- 
by the author. duction. Mr. Barnaby had previously shown that 
Mr. Wingfield next referred to the experiments | negative slip was sometimes to be expected in con- 
shown by the author after the paper had been read, sequence of the fact that half the acceleration of 
which experiments he described as interesting and | the fluid was produced before reaching the screw, 
instructive. When we publish Mr. Walker’s paper | and that the pitch ratio would in those cases be 
in full with the illustrations these will be better very small. The experiments shown by the author 
understood. In one case a fan discharged into a| conclusively proved that the flat blades tried would 
cylinder or tube, the fan being partly outside the | deliver more air per revolution if made with thick 
latter. Discs were arranged so as to prevent the | rounded backs, and they were of very great interest. 
axial passage of the air in those parts of the fan they | It might be, however, that as the effect was due to 
covered, and these parts became for the time being a virtual increase of: pitch to something between 
centrifugal fans. In one case a centrifugal action | that of the fronts and backs of the blades, twisting 
was assisting the screw action of the fan. In another the latter to a coarser pitch would probably pro- 
instance air was being discharged against the sides duce the same effect with less weight. 
of the tube, and was therefore obstructing the, At this point, the further discussion was ad- 


The formula a was mentioned by Professor 
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journed until the summer meeting. The meeting 
concluded with the usual votes of thanks. 





The annual dinner took place on Thursday, the 
29th ult. It was held at the Hotel Cecil in an ex- 
ceedingly handsome hall in the east wing, and was 
very numerously attended. The Duke of Cambridge 
was the guest of the evening, and responded for the 
visitors, among whom were included the presidents 
of most of the other engineering societies, both 
metropolitan and provincial. Between the toasts a 
number of songs were rendered by ladies, the sing- 
ing being much appreciated. 





COIL CLUTCHES. 


Ir is well known that if a rope be made fast at one 
end, and be wound three or four times around a 
rotating shaft, it makes a most effectual brake, pro- 
vided the shaft be running in the direction to tighten 
the convolutions. A slight pull applied to the tail of 
the rope is multiplied several times by each turn, 
until a very intense pressure is attained. It is on 
this phenomenon that Lindsay’s clutch, manufactured 
by the Coil Clutch and Pulley Company, of Gotha 
Works, Slough, is founded. For the rope coil there 
is substituted, however, a helix of square steel, so 
arranged that the tail end may be made to grip or 
release the rotating shaft at will. If one end of such 
a helix be attached to a pulley, and the other end be 
made to grasp the shaft, motion can be conveyed from 
the one to the other by reason of the frictional grip of 
the helix on the shaft. If the parts be properly pro- 
portioned it is possible to throw such a clutch into 
gear absolutely without shock, sufficient slip taking 
place to render the start quite easy, while at the 
same time it is absolutely certain. 

So much for the principle. In practice Lindsay’s 
clutches are made in several forms, and in very many 
sizes. Up till recently a friction clutch to transmit 
500 horse-power at the ordinary speeds of shafting was 
a serious and expensive undertaking, but these clutches 
are now being made of sufficient size to transmit 
many thousands of horse-power. Even the largest 
size can be manipulated by a boy, and in no case is 
there any appreciable end thrust on the shaft. All 
that is required to effect engagement is to bring the 
end or point of the helix into frictional engagement 
with the shaft, or with a sleeve upon the shaft, and 
then the successive convolutions tighten themselves 
up until a most intense grip is attained. Asa matter 
of fact, this grip is too great to be imposed on a soft 
iron or steel shaft, and is always taken on a chilled 
cast-iron sleeve upon the shaft. This sleeve is ground 
toa fine surface and does not suffer from wear. In 
some cases it is taper, and a taper coil is thrust up it. 
In this form it is easy to render the engagement most 
gradual, and so to graduate the friction on the 
point of the coil that the clutch will slip should 
a determined strain be exceeded. To effect dis- 
engagement the coil is drawn down the cone, the 
force required to do this being exceedingly small, 
since it is applied to the last coil, which has only a 
comparatively slight grip. As soon as this loses its 
grip, all the others release themselves at once. 
Clutches of this kind are used for coupling shafts to- 
gether, for driving pulleys at exceedingly high speeds, 
and for the gearing of oil launches and motor cars. 
For the last purpose the coil clutch is particularly 
suitable, since the engagement may be made gradually 
—a most important feature. 

In another type of coil clutch the sleeve is turned 


parallel and the coil bored very slightly larger. One 
end of the coil is made fast to the wheel or pulley to 
be driven, while the other is turned outwards. If a 


collar carrying a taper finger be slidden along the 
shaft, and against the turned-up end of the coil, it will 
wind up the coil slightly, and cause it to grip the 
sleeve and drive the wheel or pulley. These are in- 
tended for clutches of the greatest powers, such as the 
clutches for 2000 horse-power as shown in our illustra- 
tions on pages 604 and 605. These reversing clutches 
have been constructed for one of Messrs. William 
Foster and Co.’s rolling mills, where they have been in 
use for the last fifteen months. Fig. 1 is an end eleva- 
tion, Fig. 2 is a plan, Fig. © is a sectional plan, while 
Fig. 4 shows the arrangement in_ perspective. 
The right-hand shaft is ariven from the engine, 
and is made in two parts, the division occurring be- 
tween the first pinion and the oe clutch, 


rigidly connected, and the wheels run idly. The last 
wheel is bushed with gun-metal, so that the eye may 
not be worn when running in the opposite direction to 
the shaft on which it stands. The necessary changes 
to obtain reversal in either direction are made by means 
of two clutches. The coil of the first is rigidly 
connected at one end to the pinion nearest the reader 
in Fig. 3. This pinion is keyed to its shaft. The coil 
is wound around a chilled sleeve keyed to the other 
part of the shaft, in such a direction that it tends to 
tighten itself when any drag is put on the point of the 
coil to give an initial grip. When this clutch holds, 
the two parts of the shaft become connected, and the 
power is transmitted directly from one to the other, 
the wheels running idly. The second clutch coil is 
connected to the last wheel of the train, and is wound 
around a sleeve keyed on the second part of the shaft. 
When it grips the sleeve, the first clutch being loose, 
the two ends of the wheel train are connected to the 
two parts of the shaft, which then run in opposite 
directions. 

The two clutches are manipulated by a screw 
(Figs. 1 and 2), which operates a bellcrank lever. 
This lever slides a deakdodaced disc along the shaft, 
and presses either face against the lever which 
tightens the corresponding coil. This device is not 
very clearly shown in the engravings, but it may be 
readily understood. A small gun-metal lever is 
pivoted on a stud carried from the boss of the toothed 
wheel (Fig. 2), and its end projects so that the sliding 
disc operated by the clutch lever can be pressed against 
it. When this is done a projection of the lever comes 
against an adjustable stop on the end of the coil, and 
slightly tightens its convolutions. The smallest move- 
ment causes the coil to wind itself up, and obtain a 
grip on the chilled boss or sleeve on which it is wound, 
of such exceeding tightness that it will transmit thou- 
sands of horse-power. Clutches of this type have 
been already adopted by several large rolling mills, 
and a pair are now in construction for a French firm 
for their armour-plate mill equal to 10,000 horse- 
power on a 19-in. steel shaft. So complete is the con- 
trol exercised by the starting gear that the clutches 
can be started quite gradually and if desirable per- 
mitted to slip, and they can also be stopped and started 
with the full working load on as easily as when the 
rolls are empty. . 

The coils are forged: from steel bars, gradually 
tapering towards the point (Fig. 3), and are wound 
into helices. The varying section supplies the strength 
at the part where it is needed, and renders the coil 
more elastic and delicate in action. So sensitive is it 
that a very small boy can, and does, manage a rolling 
mill, reversing it several times a minute, and without 
putting more than the minutest amount of end friction 
on the clutch disc. Immediately the pressure is re- 
leased from a coil it liberates itself with absolute cer- 
tainty, while the moment it is pressed it takes up its 
work without noise or shock. The clutch bosses, o1 
sleeves, are of .deeply chilled cast iron, ground to a 
fine surface. Maturity there is an enormous pressure 
on them, and it is for this reason that they are made 
as hard as possible. 

As an evidence of the extreme delicacy of coil 
elutches, we may mention that the same coil will act 
both as a clutch and a brake. For instance, if such a 
clutch be fitted to a winding drum or hoist, the load 
may be held stationary in mid-air without stopping 
the engine, the friction between the coil and the sleeve 
being so readily graduated that the load neither runs 
up nor down. If the hoist is to be driven both ways 
by power, then a double-acting coil is fitted, consist- 
ing of a coil with a central head and with right and 
left handed convolutions on either side, and the load 
may be held either in ascending or descending. Hitherto 
clutches have been things to avoid in engineering prac- 
tice, but the introduction of the new type has done 
much to modify the ideas of constructors, and to 
facilitate their work. 

PROELL CUT-OFF WITH CORLISS VALVE. 

Tue Proell cut-off valve and gear has often been 
dealt with by us, and is too well known and appreciated 
to need either lengthy description or laboured advo- 
cacy. Itis at work on hundreds of engines in this 
country, and has made for itself a reputation as 
a reliable appliance for effecting the automatic 
expansion of steam in steam engines. As our readers 
will remember, it comprises a double-beat valve, which 


meeting with an exceedingly good reception. One 
form of it is illustrated on page 601, but it also 
takes many other shapes, according to the t 

of engine with which it is employed. In the 
case before us the cylinder is vertical, and has 
a small valve chest cast on one side near the 
base. In this chest there works a Corliss valve 
operated directly and positively by aneccentric. This 
valve, it will be seen, unlike a slide valve, requires 
scarcely any clearance to move in, and hence when the 
Proell valve closes there is scarcely any steam between 
the two valves. The result is that the clearance space 
is practically no greater than with an expansion valve 
working directly on the back of a slide, while the cut- 
off is more sudden and there is less leakage. 

The arrangement of valves we have been describing 
is cheap to construct and easy to maintain in order. 
Already there has been sufficient experience with it 
to enable users to give testimony in its favour, and a 
considerable number of engine builders are adopting it. 
The cylinders shown in our illustrations are made by 
Messrs. Riches and Co., Duke’s Palace Iron Works 
Norwich. 








COMPOUND ‘* MASTODON” LOCOMOTIVE 
FOR THE NORTHERN PACIFIC RAILWAY. 

WE illustrate on page 612 a 12-wheeled locomotive 
of the class known in America as the ‘‘ Mastodon” 
type, which has been constructed for the Northern 


| Pacific Railway Company at the Schenectady Locomo- 


tive Works, Schenectady, N.Y. As will be seen from 
the engravings, the engine has eight coupled wheels, 
which are 55 in. in diameter over treads. The engine 
is of the compound type, the cylinders being 23 in. and 
34 in. in diameter by 30 in. stroke. The boiler is of 
equally remarkable proportions, containing as it does 
2943.4 square feet of heating surface. The working 
pressure being 200 lb. per square inch, it will be seen 
that this: locomotive is of very remarkable power. 
When running at 18.3 miles per hour the diagrams 
shown in Fig. 7 were obtained, and the power de- 
veloped amounted to no less than 1230 indicated horse- 
power. Claims for the development of very high 
powers by locomotives have too frequently been based 
on doubtful trials, the engine being started down-hill, a 
high speed obtained, and a diagram or two taken with 
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the regulator wide open and the link thrown over to 
its fullest extent. In such cases the boiler has usually 
been totally incapable of supplying continuously the 





governs the admission of steam to the steam chest. At 
thecommencementof each stroke of the piston this valve | 
is raised positively by the action of an eccentric; the | 





The second partofthe shaft is supported by beingturned 
down and fitted into a recess bored into the first part | 
of the shaft. This recess is bushed with gun-metal, as 


closing is effected by a trip gear under the control of 
the governor, and the time of its occurrence de- 


steam needed for the continuous development of the 
powerclaimed, Knowledge of such trickshas mademany 
engineers somewhat sceptical when excessively large 
powers are claimed for particular locomotives, but in 
the present instance there can be no doubt as to the 








pends on the load of the engine. There is, of course, 
asecond distributing valve, which directs the steam 
alternately to each end of the cylinder, and controls 
the exhaust. 


shown in dotted lines. At the far end of the second 
part of the shaft is a wobbler for connection to the 
rolling mill. 

The two shafts are connected by two trains of gear- 
ing, one containing two, and the other three, wheels. 
When the mill is driven in one direction the power is 


accuracy of the results quoted. The generous pro- 
vision of heating surface in the boiler, and the very 
large cylinder proportions and high working pressures, 
: all justify a high estimate of the capabilities of the 
Recently a combined arrangement of Proell cut-/ engine. ‘Inconfirmation of this it may be added that 
off gear and valve, and a Corliss distributing valve, has | one of these engines succeeded in hauling 58 loaded cars 
been introduced into this country by Mr. Hermann | upa grade of 60 ft. per mile and three miles long—a 
Kuhne, of 35, New Broad-street, London, and is) feat which the combined efforts of a Mogul freight 


transmitted through these five wheels ; and when it is 
driven in the other, the two parts of the shaft are 
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engine anda New York Central switch engine had pre- 
viously been proved unable to accomplish. 

The boiler, of which we show an end view and several 
sections in Figs. 2 to4, is of the wagon-top type. Itis 
6 ft. in diameter at the forward end, and is constructed 
of }4-in. plate next the firebox, and },-in. plate else- 
where. The main sheet of the external firebox is of 
such dimensions that it was impossible to obtain a 
single plate large enough for it, and it has accordingly 
been built in three pieces. In constructing the boiler 
the rivet-holes were punched ,; in. small, and finally 
reamed to size. 

The large size of the low-pressure cylinder has neces- 
sitated special attention being paid to the method of 
its attachment to the frames. Both pistons are fitted 
with tail-rods working in closed pockets. A special 
form of intercepting valve, designed by the makers, 
has been fitted to the engine, and is stated to have 
given very satisfactory results in every-day working. 

The framing is of the double-bar type, and is extra 
heavy, the bars from the cylinders rearwards being 
nowhere less than 44 in. by 4in. in section, whilst 
stiffness is secured by adequate transverse bracing. 

The diagrams, Fig. 6, were taken with the engine 
working non-compound, while those shown by Fig. 7 
were obtained under the circumstances alread 
mentioned. The steam lines are well maintained, 
whilst the exhaust is obviously very free. The 
speed at which the particular diagrams shown were 
taken is of course small, and in neither set have the 
engines been much linked up, but other diagrams 
taken under less favourable circumstances exhibit 
equally good distributions of steam. 

Below we give the principal dimensions of and other 
particulars of the engine : 


General Dimensions : 


Gauge ts 4 ft. 84 in. 

J CS ered Bituminous coal 

Weight in working order 000 Ib. 

- on drivers os 150,000 ,, 

Wheel base, driving 15 ft. 6 in. 

Pe rigid... do's, 45 
& total 2055: 4s 
Cylinders : 
Diameter of cylinders H.-P, 23 in., 
L.-P. 34 in. 

Stroke of pistons... re de 30 in. 

Horizontal thickness of pistons 4 in. and 5% in. 

Diameter of piston-rods... ae 3? in. 

Kind of piston packing ... . Cast-iron rings, 

: ; ; sprung in 

Kind of piston-rod packing Jerome metallic 

Size of steam ports me H.-P. 20 in. by 
2hin., L.-P. 23in. 

by 24 in. 

Size of exhaust ports .-P. 20 in. by 
3in., L.-P. 23 in. 
by 3 in. 

Size of bridges ports 13 in. 

Valves: 


Kind of slide valves Allen-Richardson 


Greatest travel of slide valves ... 64 in. 
Outside lap of slide valves... 1} ,, 
Inside clearance of slide valves, 

both cylinders ... 


° ch 4 ” 
Kind of valve stem packing Jerome metallic 
Wheels, &e. : 
Diameter of driving wheels out- 
side of tyre 


: “eS: re 5d in. 
Material of driving wheels 


centres... ... American cast steel 

Tyre held by i si Shrinkage 
Axle-box material... ... Cast steel on main 
only ; balance, 


steeled cast iron 
Diameter and length of driving 
journals ... ay ve ... 9in. on main only; 
inter. F. and 
84 in. diameter by 

10 in. 


Side rod, 7 in. in 
diameter by 5} in.; 
main, 64 in. dia- 
meter by 6 in. 


Diameter and length of main 
crankpin journals 


Diameter and length of side-rod i ‘ 
crankpin journals Intermediate, 54 in. 
diameter by 5 in.; 

F. and B., din. dia- 


meter b in. 
Engine truck, kind . 4- wheel, swing 
bolster 
se journals ... .. 6 in. diameter by 
he 11 in. long. 
Diameter of engine truck wheels in. 
Kind is - Steel tyred, cast-iron 
spoke centre 
Boiler; 
Style ... Extended wagon 
top. 
Outside diameter of first ring ... 72 in. 
Working pressure... ... « 200 Ib. 
— of barrel and outside of | Carbon steel 
rebox 
Thickness of plates in barrel ed a Eo 
and outside of firebox ne | a - 
and yy In. 


Horizontal seams... ... Butt joint, sextuple 
riveted, with welt 


strip inside and 


, : outside 
Circumferential seams Double riveted 
Firebox, — sau 20; in. 

a width 42 in. 
~ depth Front 77 in. 

; back 734 in. 
- material... Carbon steel 


2 plates, thickness Sides ;% in., back 
sin., crown 3in., 
tube sheet 4 in. 


water space Front 44 in., sides 


A in. to 4 in. 
above grate, back 
34 in. to 44 in. at 
: crown. 
= crown staying ... Radial stays 1 in. 
in diameter 
” stay bolts Sligo iron 1 in. in 
diameter 
Tubes, material Charcoal iron 
12 W. G. 
»» | humber of... 332 
» diameter ... pte es 24 in. 
»» _ length over tube sheets... 14 ft. 
Fire brick, supported on Water tubes R. R. 
: Co.’s style. 
Heating surface, tubes ... a 2721.6 sq. ft. 
fo me water tubes ... 15.3, 
53 m firebox 206.5 ,, 
a + total ... 2943.4 ,, 
Grate surface ae eee 
» style... Rocking, R.R. 
Company’s style 
Ashpan, style Sectional 
Exhaust pipes... Single, high 
Bs nozzles ... 5} in., 54 in., and 


oe 5¢ in. in diameter 
Smoke stack, inside diameter ... 18 in. at top, 16 in. 


near bottom 
a », top above rail 14 ft. 10 in. 
Boiler fed by seule aes Two Sellers’ im- 
proved class ‘*M” 
104 injectors 
Tender : 


_ 36,300 Ib. 
Eight cast-iron 
plate wheels 


Weight,empty ... 
Wheels, number of 


= diameter of i Bee in. 
Journals, diameter and length... 44 in. by 8 in. 
Wheelbase ... ae = rr 15 ft. 3 in. 
Tender frame ... 10-in. steel channels 
», trucks . Four-wheel, channel 
iron, centre bear- 
ing F. and B., 
additional _ side 
bearings on back 
truck 
Water capacity 4000 U. S. gallons 
Coal ee ae 74 (2000 Ib.) tons 
Total wheelbase of engine and 
tender... we sae on 53 ft. 8 in. 
Total length of engine and tender G2: 5: Bs 
Engine provided with— 


American brake on all drivers, 
operated by air, Le Chatelier 
water brake on cylinders. 

Westinghouse automatic air 
brake on tender and for train, 
94-in, air pump. 

Westinghouse air signal. 

Three 3-in. Ashton safety valves. 
Magnesia sectional covering on 
boiler, dome, and cylinders. 

Dean’s sand feeding device. 

Kewanee reversible brake beams 

McIntosh blow-off cock. 








THE INSTITUTION OF CiviL ENGINEERS.—It has been 
arranged to hold a conference of the members of the In- 


‘| stitution in London this year under conditions which, it 


is hoped, may be convenient to many who are precluded 
from attending the weekly meetings during the session, 
and may prove serviceable to all by the discussion of a 
wider range of subjects than can be dealt with onfordinary 
occasions. It is intended that the business of the con- 
ference should differ from the ordinary proceedings of the 
Institution in that papers descriptive of works executed 
should give place to brief statements concerning im- 
portant debatable matters in engineering science and 
practice, introduced with a view to elicit discussion on 
the questions raised. The conference is fixed to occupy 
May 25, 26, and 27, the morning of each day (from 10.30 
to 1.30) being devoted to the consideration of the above 
statements, and arrangements being made for the inspec- 
tion of engineering works in the afternoon. The work 
of the conference will be carried out under the direction 
of the Council, with the assistance of seven sectional com- 
mittees consisting of members of the Institution repre- 
sentative of various localities in the United Kingdom and 
identified with the several branches of engineering. The 
sections are: Railways, Sir Benjamin Baker, K.C.M.G., 
chairman ; harbours, docks, and canals, Mr. Harrison 
Hayter, chairman ; machinery and transmission of power, 
Sir Frederick Bramwell, Bart., chairman; mining and 
metallurgy, Mr. T. Forster Brown, chairman ; ship uild- 
ing, Sir William H. White, K.O.B., chairman; water 
works, sewerage, and gas works, Mr. eG chair- 

. Preece, 





man ; and applications of electricity, Mr. W. 
.B. ,chairman. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 29. 

Prices for iron and steel products, crude and 
finished, have been weakening after having reached 
a level at which it was predicted immense purchases 
would be made. Some private inquiries bring out 
the significant fact that a few large users of foundry 
irons in western markets have very quietly made large 
purchases of charcoal and other suitable irons, in- 
cluding Alabama irons, for summer and autumn use at 
remarkably low prices. There are rumours from 
Chicago that other large and many smaller consumers 
will probably make purchases of crude iron for the 
next three to six months. These possibilities are 
seized upon by many to create the belief that it is the 
eee of an upward movement all along the line. 
While this is possible—it is scarcely probable, though— 
the enactment of a Conservative Tariff Bill will, no 
doubt, exercise a favourable influence on trade. There 
will be modifications towards a lower level in many par- 
ticulars in the pending Bill, the idea being to pass an 
Act that will not invite attack from future Congresses. 
As a Silver Congress will be elected two years hence, 
it is felt wise to make duties what will suit this element, 
destined to be an overwhelming factor in American 
politics, unless some smart work is done in the mean- 
time. The increase in general trade has been small. 
In the steel trade very little new business has been 
booked. The plate and structural mills are the best 
off, and the new enterprises in sight will require a 
reat deal of their material. Rails are quiet, though 
ast week’s business was 20,000 tons. Billets are quiet 
because of unsettled prices, due to only recently de- 
termined ore quotations, The coal producers are not 
securing season coal contracts as fast as usual. 
The idea prevails that rails, billets, plates, and struc- 
tural material may yet reach a lower level, but it is 
no easy matter to figure this possibility out on the last 
two products, 








Tue Brazwi1an Navy.—The Brazilian Minister of 
Finance has authorised a payment of 67,3097. on account 
to Sir W. G. Armstrong and Co., Limited, for ships of 
war which are being built by that firm for Brazil. 





Tur MississtpP1.—The Mississippi has been giving of 
late its customary spring trouble, and there have been the 
usual newspaper suggestions as to something being done 
by Congress to bring the mighty stream more under con- 
trol. All that Congress has done or attempted appears, 
however, to have been the passing of a Bill appropriating 
40,0007. for the relief of the suffering caused by the 1897 
overflow of the Father of Waters, which has, upon the 
whole, been more serious than usual, The Mississippi 
has been compared by many writers to the Nile, and 
attempts have been made to show that just as the perio- 
dical overflows of the Nile are a source of wealth and pro- 
sperity to Egypt, so the southern States benefit by the 
sprin floods occasioned by the Mississippi. But the 
pee F scarcely holds good. In length and volume of 
water, the Mississippi is equal to several Niles, and this 
has made it in the past practically uncontrollable, although 
a costly levée system has been adopted to keep the mighty 
mass of water within something like reasonable bounds. 
The question of the Mississippi is far beyond news- 
paper discussion ; the highest engineering skill which the 
Congress of the United States can command must in- 
voked before a final conclusion can be arrived at upon the 
subject. The Mississippi and its feeders drain 1,250,000 
square miles of country, or more than one-third of the 
entire area of the United States. This year’s flood is 
stated to have been 24 ft. above the highest stage ever 
before reached, and, therefore, instead of the Mississippi 
showing a tendency to become more manageable, it is 
really growing more uncontrollable than ever. The 
greatest damage has n sustained in the territory be- 
tween Memphis, Tennessee, and Vicksburg, anny oe 
many towns in this neighbourhood having been totally 
submerged. The loss of life and property has been 
grave; and although the waters may leave 
fertilising elements behind them when they subside, the 
price paid for such fertilisers is extremely severe. The 
trouble which the Mississippi gives every spring appears 
to be largely attributable to the melting of snow in 
North so South Dakota, Minnesota, Nebraska, Iowa, 
and Montana. The Mississippi is fed by such streams 
as the Ohio, tie ‘Tennessee, the Cumberland, the 
Red, the White, the Arkansas, and other smaller rivers ; 
and in any attempt to regulate the Mississippi all these 
subsidiary streams would have to receive attention, but 
the great thing to be done appears to be to deal with the 
snow water in the States which we have mentioned. If 
this snow water could be dammed up so that it did not 
‘flow uselessly away into the Mississipp:, it would be a 
source of wealth to North and South Dakota, Minnesota, 
Nebraska, and other States during the dry months of 
summer. As matters now stand, Mississippi, Tennessee, 
and Louisiana are periodically flooded by water which 
is lost to the pal ae and western States, and which 
would greatly increase their agricultural productibility if 
it could be retained in them. The problem is one of 
immense difficulty and magnitude, but it is not to be met 
by a Bill granting 40,000/. to flood sufferers. It requires 
to be taken in hand in earnest, and the highest talent at 
the command of the American Legislature and the Ameri- 





can Government must be brought to bear upon it, 
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LYALL’'S COMBINATION 


CONSTRUCTED 


at itesy 
Tabetet Rete 


: 
OVSEPETTSe 


Fic. 1. 


Tue illustrations on this and the opposite pages repre- 
sent a Lyall water-tube boiler made by Messrs. Ander- 
son and Lyall, Whitefield-road, Govan, for marine pur- 
— and also a form of the same boiler —— for 
and use, of which latter they have built several. This 
boiler, it will at once be recognised, is a combination 
of the old multitubular, with its smoke tubes, and of 
the water-tube boiler. In this way it is sought to com- 
bine the advantages of both types, there being a large 
supply of water withsatisfactory circulation, while steam 
can be raised quickly. There is no furnace flue, in the 
ordinary sense, the grate being inclosed by a series of 
4-in. iron tubes, forming an arch, and set at an inclina- 
tion towards the back of the fire of 3 in. to the foot. 
Obviously these tubes have many times the heating 
suaface of the ordinary furnace crowns. In this way, 
too, the temperature of the gases is considerably 
reduced before it comes into contact with the tube- 
plate in the combustion chamber, where leakage 
usually takes place with hard-pressed boilers. Again, 
if, as is sometimes contended, this leakage, under 
forced draught conditions, is due to the inrush of cold 
air when the door is opened, there is probably in the 
Lyall boiler greater chance of the cold air being raised 
in temperature before it reaches this ‘ubaginie, in 
view especially of the baffling adopted. The products 


of combustion pass amongst those tubes which, as | 


shown on Figs. 3 and 4, are widely spaced. The fire- 
brick baffle insures that a large portion of the heat 
will be utilised on the tube surface, and the wide 
space further gives ample opportunity for the furnace 
_— to be properly mixed before they become cooled 
xy contact with the tubes. The gases subsequently 
follow the usual course in a single-ended tubular 
boiler. The outside rows of water tubes, as shown in 
Fig. 4, have asbestos and silicate cotton on their outer 
sides, and outside of all a thin casing plate. 
tubes, it will be seen, are straight, and opposite the 


water tubes are ordinary handholes with doors of | 
stamped steel inside, so that the tubes can be readily | 
The blow-off cock is at the bottom of the | 


examined, 
water space at the back of the boiler. 

The : sa reproduced give the detail dimensions 
of the marine boiler. The scantlings are to Lloyd’s 
requirements, and it is only necessary here to give the 
leading particulars. The smoke tubes have an aggre- 
gate heating surface of 450 square feet, and the water 
tubes of 247 square feet, while there is 123 square 
feet of other surface ; the grate area is 24 square feet, 
a ratio of 36 to 1. 
ship, and supplied steam at 160 lb. pressure to a set of 
triple - expansion engines having cylinders 15 in., 


This is equal to 46.6 Ib. 








All the‘ 


Two such boilers were fitted in a | 


TUBULAR AND WATER-TUBE MARINE BOILER. 


GLASGOW. 


BY MESSRS. ANDERSON AND LYALL, GOVAN, 





per square foot of heating surface, and to 17.2 indi- | dépét, but exclusive of rolling stock, for 17,000/. The 
cated horse-power per ton, according to the results got | length of the lines is about seven miles. 
on trial. 

Figs. 6 and 7 show a land type of this boiler. | THe Beraian Iron TrapE.—The Belgian iron trade 
Although geuerally on the same principle, the details | has beena little dull, business having been carried through 
are different. In this case the water tubes are not | with some difficulty upon export account. This remark 
arranged in an arch, but are in four rows as shown, | especially applies to plates; on the other hand, there has 
and are made considerably longer, although the fire- | been some activity in steel, more particularly in rails and 
ae is the same length. The tubes are divided by a | girders. 

rick wall, carried up to the bottom of the shell of the ’ 

Watek Suppty or NorrincHam.—The Nottingham 


tubular boiler. The hot gases pass immediately |, UPP . HAN e 
upwards amongst the water tubes, escaping into the | Town Council is promoting a Bill in Parliament for ex- 
smokebox in front of the boiler, through the passage | tending mg Tie contet _ Nottingham Corporation 
on either side of the cylindrical shell shown in the poner hating 0007, one the — pages ee 18 nal 
section. Thence the gases go through the smoke | jj nits to Calverton Woodboreas ‘5 Poke neg Aa gponse 
tubes to the back of the boiler, where they descend | Fpperstone, the rates to be oe ae ten an 
iiste thouagph # sdior pissage. "Ls'@al be some by |ieatt cote enttie? so thames aeont aa tie oe 
1ere ‘0 as P Sa . > § y | 1s not to be entitle o charge differential rates so long as 
this arrangement that the water circulation is from | they obtain water from the Oxton and Wonllrate h 
the back end of the water tube forward, the highest | pumping stations. The principal works proposed to be 
temperature being at the front end, so that the steam | authorised are a well and pumping station at Oxton, a 
generated here passes into the cylindrical boiler. The | Covered service reservoir, to be called the Cockpit Hill 
land boiler illustrated has a total heating surface of | reservoir, at Arnold, with a line of pipes connecting the 


site i cor set <n 3 wwatan | tWO places, a well and pumping station at Woodborough, 
1615 square feet, of which 449 square feet are in water | oq 4 line of pipes to the Cockpit Hill reservoir, a well 


tubes, 1036 square feet in fire tubes, and 130 square | ng pumping station at Boughton, and a line of pipes to 
feet in other surfaces. The grate area is 52 square | Oxton, anda line of pipes from the Cockpit Hill reservoir 
feet, the ratio of heating to grate surface being 31 to 1. | to the Belle Vue reservoir. 

This type of boiler is now being supplied in consider- 
able number for sugar estates, sawmills, &c., the | 


eek ae : : _| Society or ENGINEERS.—At a meeting of the Society 
reper aieng Sg eee Sey ee nT ar ineers, held at the Royal United Service Institu- 


: ; ‘ , tion, Whitehall, on Monday evening, May 3, 1897, Mr. 
The boiler for the engine running the plant in the |G Maxwell Lawford, President, in the chair, a paper was 
works of Messrs. Anderson and Lyall is of the marine | read by Mr. Henry O’Connor (Vice-President), entitled, 
ltype. Mr. Stromeyer, one of Lloyd’s surveyors, | ‘‘ Automatic Gas Station Governors.” The author first 
| made tests of the works boiler for Mr. Milton’s paper | explained the need for the station governor in a gas 
to the Institution of Naval Architects on water-tube | works, and pointed out that the pattern now in use and 
boilers, and it may be interesting here to quote the | being manufactured by many firms was practically the 
results. The evaporation was equivalent to 12.05 Ib, | Same as that _ 50 years ago. He then described the 
from and at 212deg. The rate of combustion was | teagan geno Baragee” proce: so ghana i 
. > Of > = “ 
<2 Lg saonle . 5 = oe , Bie _— ps the necessity of the parabolic form of cone. He ‘hon de- 
| Were \Veish, samples of which were kindly vestee YY | scribed the most notable of the suggestions made from 
| Mr. C. J. Wilson, and found to have a calorific value | time to time to improve the working of the governors, 
(of 14,467 calories, equivalent to an evaporation of | such as the double cone governor, the equilibrium single 
| 14.97 lb. of water from and at 212 deg. Fahr. The | cone governor, the governor with a separate loading bell 
|steam generated was practically dry, the wetness | worked at a distance from the cone Bell, water loaded 
found by the most approved method being less than | governors, the double bell and cone equilibrium governor, 
| 1 per cent. | the throttle valve governor, and governors with parallel 
side valves. The use of clockwork for the pur of 
| regulating the time of the loading and unloading of the 
| bell was noticed, and also the loss due to uneven pres- 
sures. A new method of automatically loading governors 
according to the absolute requirements of the district was 
described, with details of several ways in which that 
a a. - " might be — pot = of Be stem 
ARROW TRAMWAYS,—The general purposes committee | were poin , and a m of approximately re- 
| of the Barrow Town Council has dood to recommend itoring the output of gas by the vations in pressure 
the council to purchase the local tramways, including the | was suggested. 
































THE AERONAUTICAL JOURNAL.—We have received the 
second issue of this journal, from which it appears that 
| much interest is being taken in the subjects to which it 





254 in., and 41 in. in diameter by 27 in. stroke. The | vdevated. ‘This savan ie engely Govoles to kites. 
engines developed 620 indica’ horse-power. The | 

total weight of the two boilers, with all their fittings, 
including water, is 36 tons. 
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LYALL’S COMBINATION TUBULAR AND WATER-TUBE MARINE AND LAND BOILERS. 
CONSTRUCTED BY MESSRS. ANDERSON AND LYALL, GOVAN, GLASGOW. 
(For Description, see opposite Page.) 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-lron Market.—A fair amount of dealing in 
pig-iron warrants took place in the market last Thursday 
forenoon, when about 20,000 tons changed hands. The 
tone was very firm, Scotch making 34d. and Cleveland 
44d. per ton, and both hematite irons 5d. per ton. The 
market continued firm in the afternoon, but not more 
than 15,000 tons were dealt in. At the close the settle- 
ment prices were: Scotch iron, 43s. 6d. per ton; Cleve- 
land, 38s. 44d.; Cumberland and Middlesbrough hema- 
tite iron, 46s. 9d. and 47s. 74d. per ton respectively. 
The pig-iron market was quiet and easier in tone on 
Friday forenoon, when about 20,000 tons changed hands. 
There was a decline in prices all round—from $d. to 23d. 
per ton. In the afternoon the market recovered the 
whole of the forenoon loss, and closed very firm. The 
sales reached other 15,000 tons. On Monday, which was 
« Bank Holiday, the iron market was closed. On Tues- 
day forenoon, when the market was resumed, things were 
quiet for all classes of pig iron. The strength of the 
statistical position, however, was not without effect on 
prices, which were very firm, the advance ranging from 
2hd. to 4d. per ton. About 15,000 tons only were dealt in. 
In the afternoon the feeling continued firm, and the 
market closed strong, the finishing-up price ranging from 
54d. to 74d. per ton. The sales amounted to other 20,000 
tons. Business was still quiet this forenoon, but the tone 
was very strong again, and sellers were slow to part with 
their iron. Prices rose from 34d. to 9d. per ton, and the 
sales amounted to 20,000 tons. The afternoon market 
opened easier, but in sympathy with the buoyancy of 
railway stock a better feeling set in at the close. 
Other 20,000 tons were dealt in. The settlement prices 
were 44s, 3d., 393. 14d., 47s. 6d., and 48s. 9d. per ton. 
The following are the quotations for No. 1 brands of 
makers’ iron: Clyde, 50s. per ton; Gartsherrie and Sum- 
merlee, 50s. 9d. ; Calder, 51s. ; Coltness, 51s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 50s.; Shotts (shipped at Leith), 52s.; 
Carron (shipped at Grangemouth), 51s. 6d. per ton. The 
shipments of pig iron from all Scotch ports for last week 
amounted to 3931 tons, as against 4871 tons in the corre- 
sponding week of last year. They included 100 tons for 
India, 590 tons for Australia, 292 tons for Germany, 105 
tons for Russia, 378 tons for Holland, 110 tons fer Bel- 
gium, smaller quantities for other countries, and 1925 
tons coastwise. There are still 81 blast-furnaces_ in 
actual operation, as compared with the same number 
at this time last year. Six are making basic iron, 
88 are making hematite iron, and 37 are making 
ordinary iron. Last year the numbers were 3, 36, 
and 42 furnaces in blast. The general complaint of 
the trade just now is the continued absence of interest on 
the part of the outside public, but with any return of 
confidence, and a peaceful settlement of the present 
political difficulties, a smart recovery might easily take 
place. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 358,909 tons yesterday 
afternoon, against 395,643 tons yesterday week, thus 
showing for the past week a reduction amounting to 734 
tons. 

Finished Iron and Steel.—The steel trade continues to 
be most actively employed, and promises well for some 
months to come. + eae toned is just a little quiet in the 
manufactured iron trade. 


Glasgow Copper Market.—Copper was easier last Thurs- 
day forenoon, dropping 1s. 3d. per ton on the sale of 100 
tons. There was oe Pn done in the afternoon, but 
quoted values rallied 3s. 9d. per ton. On the following 
forenoon there was no business done in the copper market, 
but quotably prices were 3s. 9d. per ton better than on 
Thursday. In the afternoon 25 tons were dealt in, and 
prices finished steady. Nothing was done yesterday fore- 
noon, and the price was flat at a decline of 12s. 6d. per 
ton from last Friday. The price lost other 7s. 6d. in the 
afternoon, without any business transpiring. No deal- 
ings were recorded in the forenoon to-day, but the price 
recovered 2s. 6d. per ton. In the afternoon 75 tons were 
sold, and the price made other 3s, 9d. 


Edinburgh Cable Lines: Engine Contract.—Messrs. 
Dick, Kerr, and Co., engineers, Kilmarnock, have booked 
the contract for the engines which are required for the 
Edinburgh cable station. The amount of the tender is 
said to be 22,655/. 


New Shipbuilding Contracts. — Messrs. Carmichael, 
Maclean, and Co., shipbuilders, Greenock, have con- 
tracted with a Continental firm of shipowners to build a 
steel well-decked steamer to carry 1300 tons—An order has 
been placed with Messrs. Russell and Co., Port Glasgow, 
for asteel screw steamer for passenger and cargo service. 
She will be similar to the Langbank, which was built some 
time ago by the same firm for Livrpool owners, and will 
register about 6000 tons.—The contract secured recently 
by Messrs. William Hamilton and Co., Port Glasgow, 
which was briefly notified in ENGINEERING at the time, is 
for a steel screw steamer of 6000 tons, and is to the order 
of the East Asiatic Company, Limited, Copenhagen. 
This steamer is intended to trade between home ports and 
the Far East, and will be fitted up in a superior manner 
for passenger as well as cargo-carrying. The decks will 
be of teakwood, and the steamer will be lighted through- 
out with electricity. Refrigerating compartments will be 
constructed. The steamer, which will be of a high class, 
will be supplied with triple-expansion engines by Messrs. 
David Rowan and Son, Glasgow. 

Clyde Shipbuilding Trade: Launches in April.—Last 
month’s launches included 19 vessels of various kinds— 
15 steamers and dredgers, two yachts, one war vessel, 
and one sailing ship—aggregating 24,354 tons. In the 





same month last year there were put in the water the 
same number of vessels, but of a total of upwards of 
40,000 tons. The launches last month included the Sanuki 
Maru, a steamer of 6000 tons, built by Messrs. Napier, 
Shanks, and Bell for’the Nippon Yusen Kaisha, of Tokio ; 
the Craftsman, 6000 tons, built for Messrs. Harrison, 
Liverpool, by Messrs. Charles Connell and Co. ; the 
Anaces, 3300 tons, built by Messrs. Russell and Co., for 
Messrs. J. T. Soley and Co, Liverpool; the Sutton, 2576 
tons, built for Messrs. John Sunley and Co., London, by 
Messrs. Russell and Co. ; the Nivelle, a sailing vessel of 


2430 tons, built by Messrs. Scott and Co., Greenock, for b 


Mr. Archibald Russell, of Auchenraich. The war vessel 
was the torpedo-boat destroyer Osprey, built for the 
British Admiralty by the Fairfield Engineering and Ship- 
building Company. 

Troon Water Supply.—Last Friday her Grace the 
Duchess of Portland turned on the new supply of water 
tothe burgh of Troon. There was much rejoicing. The 
area of Jand draining directly into the reservoir is 88 acres, 
and it is estimated that the yield of water during a dry 
year will be 28 million gallons, in addition to 29 million 
gallons which will be got from the catchwater conduit 
which will drain another area of 183 acres of land. 
The storage reservoir has been constructed in_ the 

len which intercepts the right of way from Dun- 
onald Castle to the sea. When full, the reservoir 
will have a water level 198 ft. above the sea, and the 
maximum depth will be 30 ft., the area covered by the 
water being 11 acres. The embankment of the reservoir 
is 800 ft. long, with a height of 39 ft. at the centre, and 
is composed of 75,000 tons of earthwork, puddled clay, and 
stone pitching. This reservoir will contain 48 million 
gallons of water, sufficient to give a supply of 240,000 
allons per day to Troon during a period of 200 days. 

n the way to the town the water passes through a couple 
of filters, 60 ft. in length by 54 ft. in width. They are 
capable of filtering 240,000 gallons of water per day. 
The cope level of the filters and clear-water tank is 
167 ft. above the sea. From the filters to Troon there 
is a distance of 24 miles, and over the course the pipes are 
8 in. in diameter. Mr. W. R. Copland, M. Inst. C.E., 
Glasgow, was the engineer for the works. 


Admiralty Contract for Casemates.—It is understood 
that Messrs. William Beardmore and Co., Parkhead 
Steel Works, have been successful in securing orders for 
the gun casemates for the three first-class cruisers being 
constructed for the British Admiralty—one at Fairfield, 
one at Clydebank, and the other at one of the Govern- 
ment Dockyards. This order insures activity in the gun 
casemate department at Parkhead for the next 12 months. 
Messrs. Beardmore and Co. are also reported to have 

urchased all the plate-mill and cogging-mill plant belong- 
ing to the Wear Steel Company, Sunderland, part of 
which will be transferred to the Parkhead works. 


Royal Society of Edinburgh.—An ordinary meeting of 
this Society was held on Monday night—Professor 
Chrystal, vice-president, in the chair. Papers were read 
by Professor Ferguson, Glasgow ; Dr. A. Buchan, Edin- 
burgh ; Dr. W. W. J. Nicol, Professor Anglin, and Mr. 
John Aitken. 


East of Scotland Engineering Association.—At the 
annual meeting of this Association, held in Edinburgh 
last Wednesday night, Mr. John Dixon Brunton read a 
paper on ‘‘ Aerial ilways,” in which he described the 
various systems in use on the Continent, in America, and 
in South Africa. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Armour-Plate Trial.—One of Messrs. Vickers, Sons, 
and Co.’s armour-plates has been tested, with very satis- 
factory results to the makers. The plate, which was of 
nickel steel Harveyed, was 8 ft. by 6 ft. and 6 in. thick, 
and the gun used wasa 6-in. breechloading weapon, witha 
48 lb. charge of powder and 100-lb. Holtzer projectiles, 
having a striking velocity of 1960 foot-seconds. The 
distance from = to plate was 30 ft. Five rounds were 
fired, and all the projectiles were broken to fine pieces. 


The greatest — was only 2 in., no cracks were | P 
re 


formed, and the plate was accepted as having thoroughly 
fulfilled all the conditions. 

The Shefiield Corporation and Electric Lighting.—The 
Sheffield City Council arrived at a decision a cant time 
ago to purchase forthwith the undertaking of the Shef- 
field Electric Light and Power Company under the 

wers of the provisional order seuenal Ya 1892 by the 

rd of Trade. The directors’ reply states that they 
are advised that the notice is invalid, inasmuch as the 
Corporation of Sheffield have no power to issue stock 
which will produce an annuity in perpetuity. The Par- 
liamentary Committee are making an effort to arrive at 
the exact position of the Corporation under the order, 
The section that bears upon the point states: ‘‘ The local 
authority may, at any time before the expiration of 42 
years after the commencement of the order, give notice in 
writing to the undertakers requiring them to sell their 
undertaking to the local authority, and thereupon the under- 
takers shall sell the same to the local authority, upon the 
terms of issuing or transferring to the undertakers such an 
amount of Sheffield Corporation stock as will produce by 
the interest or dividends thereon an annuity of 5 per cent. 
per annum upon the sum en ageed expended by the under- 
takers upon the undertaking, and chargeable to capital 
account.’ 


The Hull and South Yorkshire Extension Railway 
Bill.—The preamble of this Bill has been proved before 
the Select Committee of the House of Commons. By the 
new line the distance to Hull will be reduced to a con- 
siderable extent in the case of several collieries, Hickleton 





Main, one of the newest pits to the east of the Yorkshire 
coalfield, being 15 miles nearer, and Manvers Main seven 
miles. The construction of the line, in the opinion of the 
agen manager of the Hull and Barnsley Company, will 

beneficial to the district generally, and tend to develop 
the coal traffic of the district. 


Iron and Steel.—The condition of the iron and steel 
industries is active. The output of Bessemer and Siemens- 
Martin steels is much above the average of an ordinary 
year, and prospects for the future are encouraging. The 
engineering trade is going strongly in nearly every 
ranch. Locomotive and hydraulic machinery is in great 
request, and makers of electrical plant report a satis- 
factory condition of affairs. The new orders for armour- 
plates that have been received in the Sheffield district 
will put manufacturers in — — as the old con- 
tracts are not yet completed. Cutlery, edge tools, files, 
&c., are finding a steady sale, and the rolling mills, tilts, 
and forges are well employed in the preparation of mate- 
rial for the light Sheffield industries. Quotations are as 
follows: Bessemer billets, 6/. to 67. 10s. per ton for special 
carbons ; Siemens-Martin acid steel, 8/. per ton for average 
qualities ; bar iron, 67. to 62. 10s. ; hematites from 58s. 6d. 
to 61s. 6d. delivered in the district ; Lincolnshire and 
Derbyshire forge irons active at late rates. 


South Yorkshire Coal Trade. — Business has quieted 
down slightly, but so far the volume of coal sent to the 
market is more than the average. The collieries are 
working well in the Rotherham district, about five days 
per week in Barnsley and neighbourhood, and five shifts 
in the Wakefield district. London and the south are 
absorbing a larger tonnage of house coal than ordinarily. 
Steam coal is going strongly, and as soon as the Baltic 
season opens business is likely to be more active even 
than it was in 1896. Quotations: Best Silkstones, 8s. 6d. 
to 9s. per ton; Barnsley softs, 7s. 9d. to &s. 6d. ; hards, 
6s. 9d. to 7s. 6d. ; manufacturers’ sorts from 5s. to 6s. ; 
smudge, 2s, and upwards. Coke finds a good sale at late 
rates, 


Trade Marks Prosecutions in Egypt.—The Cutlers’ 
Company of Sheffield are taking energetic measures in 
Egypt to prevent fraudulent trading. Cutlery ware 
manufactured in Germany is frequently imported into 
Egypt bearing Sheffield names and trade marks, and 
several firms have been called upon to answer for their 
delinquencies. Quite recently an offending German house 
have been ordered to erase the offending marks from their 
goods, and an injunction has been issued against them 
protein Roe from importing into Egypt any articles 
of cutlery bearing a mark that is calculated to deceive. At 
the instance of the Cutlers’ Company 53 dozen razors bear- 
ing the mark, ‘‘ Rasoir Acier Anglais de Sheffield,” have 
been seized in Egypt. These are said to have been im. 
ported into that country by a German firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change, but the market was much 
more cheerful in tone than it has been for some weeks 
past, and more disposition to do business was shown. A 
fair number of transactions were recorded, but buyers and 
sellers of pig iron did not come to terms very easily. It 
was said that a number of inquiries for delivery 
ahead had been made, but not much forward busi- 
ness was done. Prices generally were firmer than last 
week. At the opening of the market a few small odd lots 
of No. 3g.m.b. Cleveland pig iron were disposed of at 
39s. for prompt f.o.b. _—s: and there were many 
buyers ready enough to pay that price. As the da 
wore on the quotation stiffened, and merchants sold wit 
little difficulty at 39s. 3d., whilst some of them held out 
for 39s, 6d. Makers’ prices ran from 39s. 6d. 
to 41s. according to the state of their books, but 
none of them pressed iron on the market. The lower 
ie. of pig iron were reported scarce, with the 
emand in excess of the supply; merchants held prac- 
tically none, and so makers were able to uphold their 
rices. No. 4 foundry, grey forge, mottled, and white 
iron were all quoted 39s. 6d. to 40s. Middlesbrough war- 
rants opened at 38s. 9d., and advanced to 39s., which was 
the closing cash price of buyers. There was rather 
more a in east coast hematite pig iron, and 
quotations had an upward tendency. to. 1, 2, and 
3 were said to have been bought from merchants 
at 48s. 6d. for early delivery, and in odd cases a trifle 
less was reported to have been accepted, but most 
sellers asked 49s. Spanish ore was steady and in fairly 
good request. Rubio was 14s. ex-ship Tees. To-day the 
market was steady and firm, and quotations for makers’ 
iron were unaltered. Middlesbrough warrants, after 
selling at 39s. 34d., eased again a little and closed at 
39s. 14d. cash buyers. The stocks in the public warrants 
have recently been very largely drawn upon. 


_ Manufactured Iron and Steel.—Prices of manufactured 
iron and steel change very little. Most firms keep well 
employed on old contracts, and for some articles inquiries 
are better. Bridge and girder makers are full of work, 
and are, in fact, pressed for deliveries, and a fairly 
good inquiry for rails is reported, but shipbuilding 
material is only in moderate uest. The following are 
about the market quotations : Common iron bars, 5J. 5s.; 
iron ship-plates, 5/. 2s. 6d.; iron a 4l. 18s. 9d.; 
steel ship-plates, 5/. 5s.; and steel ship-angles, 5/. 2s. 6d. 
—all less the customary 2} per cent. discount for cash. 


Record Shipments.—The exports of pig iron from the 
Cleveland district during the first four months of this 
= have been a long way the best on record. They 
nave reached 404,996 tons, the previous best being those 
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of last year, when 347,384 tons were exported during the 
corresponding period, the increase being 57,612 tons, and 
thus this year’s figures are 16 per cent. above the previous 
best. The average shipments for the first four months of 
the previous 10 years were 278,000 tons. Thus the present 
year exceeds the average by no less than 126,000 tons, 
that being equal to 45 per cent. Cleveland ironmasters 
have every reason to be satisfied with the progress of their 
export trade, but it is rather surprising that with such 
cheering facts as we have just given quotations keep 
somewhat low. 


Coal and Coke.—Coal on the whole is steady. Bunkers 
are firm, and the demand seems to show an increase. 
Coke is in very good request, and some good orders for the 
Baltic are said to have been booked lately. Large quan- 
tities continue to be consumed locally. For average 
blast-furnace qualities delivered here 13s. 3d. is generally 
quoted. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown more vigour, 
although the exports made have been principally upon 
contract account. The best steam coal has brought 10s. 9d. 
tolls. per ton for prompt delivery, while secondary 
qualities have made 10s. per ton. e house coal trade 
has shown less activity in consequence of the advance of 
the spring ; No. 3 Rhondda large has made 11s. to 11s. 3d. 

rton. Patent fuel has continued in steady demand. 
Foundes coke has realised 17s. 6d. to 18s. 6d., and 
secondary ditto, 14s. 6d. to 16s. 6d. per ton. The manu- 
factured iron and steel trades have been well employed. 


Water Supply of Cardiff.icA meeting of the Water 
Works Committee of the Cardiff Town Council was held 
on Friday. Mr. J. A. B. Williams, the engineer for the 
new works, reported upon the progress which was being 
made with reservoir No. 1 in the Taff Vawr Valley. He 
stated that he hoped to get the work — b 
September to catch the winter rains. The chief wor 
to be done was the pitching of the embankment, which 
was being carried on as quickly as possible. There was, 
however, plenty of work for more men, and he suggested 
the advisability of securing the services of some of the 
Penrhyn quarrymen. The committee instructed Mr. 
Williams to proceed with the work as expeditiously as 
possible, and the question of engaging more men was left 
to his discretion. Mr. C. H. Priestley (water works 
engineer) reported that satisfactory progress had been 
= with respect to the extension of “the Heath filter 

Ss. 


The ‘‘Raleigh.”—The work of refitting the Raleigh, 
cruiser, late flagship on the Cape of Good Hope station, 
in order that she may relieve the Active as flagship of 
the training —— was commenced at Devonport 
on Monday. e refit, which will cost over 30,000/., and 
which will take three months to complete, will include a 
new upper deck, the substitution of eight 6-in. quick- 
firing guns for the same number of 7-in. muzzle-loaders, 
and extensive alterations and repairs in the machinery of 
the ship. 


Sleeping Cars on the Great Western.—The Great 
Western Railway Company announces that on and after 
May 1, new sleeping carriages, fitted with the latest im- 

rovements, will be attached to the midnight train from 

addington to Plymouth on weekdays and to the 9 p.m. 
train on Sundays. The new sleeping carriages will return 
to Paddington by the 8.10 p.m. train from ) tng 


Bute Dry Docks Company.—The report of the directors 
for the past year states: ‘‘The balance at the credit of 
the profit and loss account for the year, after allowing for 
depreciation, &c., also placing an additional 500/. to re- 
serve for trade discounts and 1200/. to reserve fund, 
amounts to 26,5197. 16s. 7d. An interim dividend at the 
rate of 10 per cent. per annum was paid in September ; 
after providing for which there remains (including 
27,1617. 17s. 2d. brought forward from the last account) a 
balance of 44,9317. 16s. 9d. available for dividend. The 
directors recommend the payment of a further dividend 
at the rate of 10 per cent. per annum, and a bonus of 24 
per cent. (both free of income tax), which will together 
amount to 13,125/., leaving 31,805/. 16s. 9d. to be carried 
to next account.” 


New Coaling Jetty at Pembroke.—A tender of Mr. Beth” 
wick, contractor, Devonport, for 85,007/., has been ac- 
cepted for ea mts naval coaling jetty to the north- 
west of Pembroke Dockyard. 


Bristol Docks.—The net registered tonnage from forei 
ports for the year ending April, 1896, at the City Docks 
was 557,993 tons, while last year it was 549,493 tons, a 
decrease of 8500 tons. At Avonmouth, however, there 
was a large increase, the figures for the year ending April, 
1896, being 175,809 tons, as against 236,203 tons last year, 
showing an increase of 60,394 tons. Portishead shows a 
falling off of 5575 tons, the figures being, for the year 
ending April, 1896, 37,063 tons, and last year 32,388 tons, 
The total tonnage, foreign, of the whole port shows a net 
Increase of 46,319 tons. The coastwise traffic grew last 
year from 748,851 tons to 755,431 tons, or 6580 tons in- 
crease. For the year ending April, 1896, the dock dues 
of the whole port amoun to 82,136/., while last year 
they reached 90,6977. The city dues last year were 25,3201. 
against 26,738/.; this falling off of 14107. was attributable 
to the fact that the increase of tonn was at Avon- 
mouth, where no city dues are payable. Taking dock 
and city dues together, the returns show totals of 116,025/. 
last year, and 108,874/. in 1895-6. 


Glasgow, for 94,5967. When, however, the work had been 
some time in p' certain difficulties were met with. 
The puddle trench had to be sunk much deeper than was 
at first anticipated to get a proper foundation, and this, 
with other considerations which involved large additional 
outlays, induced the town council to have further expert 
advice. Mr. Hawkley was called in to make tests, and in 
the end he was opposed to the work proceeding. Mr. 
Young’s contract was cancelled, and for about 12 months 
the work has been conducted by the town council under 
the advice of Mr. Conyers Kirby and the resident 
engineer, Mr. Curry, the trench being sunk to more than 
100 ft. A few days since, a test of the puddle trench was 
made, and it was found that the water oozed away in an 
unsatisfactory manner. 


Canal Navigation.—A report, prepared by Mr. E. D. 
Marten, engineer to the Severn Conaienleusiin has been 
issued with regard to a proposal to improve canal naviga- 
tion between the Black Country and Bristol. Mr. Marten 
estimates the cost at 360,000/. The estimate is for a double- 
line canal, upon which la: vessels would pass one an- 
other at any point, except in one or two places at Kidder- 
minster. If a single-line canal, with uent ing 
places, after the model of the Suez Canal, should be con- 
sidered sufficient, a material reduction of the estimate 
would be possible. Mr. Marten estimates the cost of 
getting goods from Wolverhampton to Bristol at 4s. 4d. 
per ton, to London at 6s. per ton, to Liverpool at 5s, 4d. 
per ton, and to Glasgow at 5s. 10d. per ton. He is in- 
formed that the lowest rate at present quoted—and that 
for only very special traffic—is 7s. 6d. per ton. Mr. 
Marten estimates that the time required for a journey 
from Aldersley to London will be 86 hours, to Liverpool 
57 hours, and to Glasgow 68hours. <A great traffic passes 
between the South Staffordshire district and Bristol, 
London, Live 1, &c. The great reduction in the cost 
of carriage by the new route should divert a large propor- 
tion of this traffic; and on the assumption that only one- 
fourth of the London traffic alone were diverted, the 
revenue, at a toll of 2s. 9d. per ton, would be 68,0002. per 
annum. 


The Electric Light at Cardiff.—The lighting and 
electrical committee of the Cardiff Town Council met 
on Friday to consider a report from Mr. Harpur, the 
borough engineer, upon extensions of the electricity 
works, the mains, &c. The extensions are rende 
necessary in consequence of the increasing demand for the 
electric light in the town. hen the new works are 
completed there will be five steam alternators, having a 
combined capacity of about 17,000 eight candle-power 


lamps. More mains will be required, and it is propo 
to lay two additional high-pressure feeders along Welling- 
ton-street, Cowbrid canal and Castle-street to Duke- 


street, where they will be connected with the present high- 
pressure network. The works contemplated will involve 
an outlay of 29,1007. The Cardiff electric lighting account 
showed a deficit for 1895, after providing for interest and 
sinking fund, of 20232. ; in 1896 the corresponding deficit 
was reduced to 381/. 





MISCELLANEA. 

Mr. J. W. WAINWRIGHT, on Saturday last, read a paper 
before the Birmingham Association of Mechanical Engi- 
neers upon ‘‘The Maxim Automatic Gun.” The various 
types of gun and their mechanism were illustrated by 
numerous lantern slides. 


Two carbonic anhydride refrigerating machines, cap- 
able of producing 30 tons of ice per day, have been built 
for the men and Cornwall Ice and Cold Storage Com- 
ny by Messrs. J. and E. Hall, Limited, of Dartford. 
imilar machines are also in hand for the Cork Ice and 
Cold Storage Company, Cork, Ireland. 


A piece of string, a little sand, and a little grease seem 
somewhat inadequate tools with which to cut in two an 
iron bar 2 in. in diameter. Yet, according to the Pioneer 
Mail, this was the feat accomplished by five Indian con- 
victs, who thus effected their escape from gaol. Experi- 
ments made afterwards by the officials showed that five 
hours was sufficient time for the task. 


The traffic receipts for the week ending April 25 on 
33 of the principal lines of the United Kingdom amounted 
to 1,640,6791., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the er of the same 
lines amounted to 1,553,604/., with 18, miles open. 
There was thus an increase of 87,075v. in the receipts, and 
an increase of 884 in the mileage. 


The anniversary festival of the London Association of 
Foremen Engineers and Draughtsmen will take place on 
Saturday, May 8, at the Cannon-street Hotel, E.C. The 
chair will be taken by Mr. A. J. Durston, C.B., R.N., 
Engineer-in-Chief to the Royal Navy. Mr. W. H. Allen, 
M. Inst. C.E., will occupy the vice-chair. Dinner at 
6 p.m. 

We learn that King’s College School, London, has just 
been removed from the Strand to Wimbledon Common, 
where the freehold of a large mansion with extensive 
grounds has been secured. This school offers special 
advantages for lads intended to take up engineering, as a 
reduction of 20 per cent. is made in the fees for lads pass- 
ing from this school into the King’s College Engineering 
Department, provided that at least five terms have been 
spent in the school. 


The Electrical Committee of the Borough of Tunbridge 
Wells are to be congratulated on the success of their 
lighting undertaking. After running 18 months, they 
have 15,000 lights connected to the mains, and after 
peying all interest and redemption fund charges 7 

e 


the heavier repairs of machinery which may be expected 
as time goeson. The plant ison the high-tension system, 
and hence the mains are more extended than is usually 
the case with compact low-tension schemes in the earl 
rt of their history. Out of 24,0002. expended, 53650, 
ave been spent on mains and transformers. 


The annual meeting of the members of the Birmingham 
= trade was held at Birmingham on Tuesday, Mr. C. 

layfair presiding. The — of the guardians of the 

roof-house showed that the number of barrels of all 
kinds proved during the year 1896 was 324,898. In 1895 
it was $98,791, and in 1894, 299,273. The decrease in the 
number of barrels proved last year as compared with 1895 
was, therefore, 3893. The chairman, in moving the adop- 
tion of the report, referred- to the shrinkage in the 
number of barrels proved compared with those proved in 
1895. The falling off had been, he said, in the commonest 
barrels for guns, mostly those exported to Africa, which 
showed a falling off of 29,314. That loss, however, 
was made up in some r oage in proofs of barrels for a 
better class of guns. The decrease in the proofs of 
common barrels was, no doubt, to be attributed to the 
increased opposition of Continental makers, who ob- 
tained their labour at about two-thirds the price om 
in England. The United States, once one of the t 
customers for English guns of all qualities, was now 
making for itself nearly the whole of the guns it required. 
Their almost prohibitive tariff enabled the manufacturers 
to supply their home trades. Fortunately as yet all users 
of guns of the highest quality came to England to be 
supplied. Mr. Playfair expressed regret that as yet the 
additional proofs for nitro-powders had not been used so 
much as they might have been. 


The British Consul at Rouen, in his last report, refers 
to the effect of the bounties on shipping construction and 
navigation, so far as the new dockyard at Rouen, the 
Chantiers de Normandie, is concerned. Last year, 13 
vessels, of a gross tonnage of 26,383 tons, were either de- 
livered or placed on the stocks. They were mostly of one 
ed and of the same size—three and four masted sailin 
ships of 1950 tons, The bounty on the construction o! 
each of these vessels is something over 5000/., and for the 
whole the dockyard got from the nation 68,595/. With 
such liberal aid as this shipbuilding, it might be thought, 
must yield rich returns; but the fact is that this dock- 
yard has not — a penny to its shareholders in the three 
years in which it has been in full work. Instead of profit, 
the greater part of these vessels have been built at a loss, 
and quite recently an extraordinary meeting of the share- 
holders has been called to increase the capital and to re- 
organise the enterprise in a way which will not be bene- 
ficial to the original shareholders. So much for the con- 
struction bounties; but the navigation bounties are 
expected to insure good returns. The Consul takes the 
two first voyages of two of the new vessels, and shows 
what the returns are expected to be. In one case the 
vessel sailed from Rouen for Newcastle, in New South 
Wales, whence it is to go to San Francisco for a cargo of 
wheat for Rouen—a total distance of 32,128 nautical miles, 
which gives her a right to over 4000/. for navigation 
bounties, and shows a profit of about 4250/., being a return 
of over 25 per cent. on the subscribed capital, if no un- 
foreseen circumstance should upset the calculations. In 
the second case the vessel went from Rouen to Swansea 
and thence with a cargo of coal to San Francisco, whence 
she returns with wheat, and the profits are expected to be 
about 4500/., of which about 35007. are made up of boun- 
ties, while the proportion of profit to the capital invested 
is also very nearly 25 per cent. 





Pic 1n GeRMANY.—The production of pig in Germany 
in February was 519,959 tons, as compared with 481,250 
tons in February, 1896. The aggregate rey for the 
first two months of this year was 1,084,323 tons, as 
_ red with 1,018,917 tons in the corresponding period 
of 1896, 





Tue Exxcrric Licut at Hut.—The electric lighting 
committee of the Hull Town Council has accepted the 
following tenders for plant required for proposed exten- 
sion works: Two Lancashire boilers, Messrs. Tinker 
Brothers, Hyde, 1100/. ; a Babcock-Wilcox boiler, Messrs. 
Babcock and Wilcox, 410/. ; Green’s economiser, Messrs. 
E. Green and Sons, 3007. 4s. ; a 10-ton travelling crane 
Messrs. J. Spencer’and Co., 237/.; four high-s 
engines, Messrs. Willans and Robinson, 3704/.; steam 
ries, condensers, Messrs. Rose, Downs, and Thompson 
t ull), 22007. ; dynamos, transformers, &c., T. Parker, 

imited, 9450/7. ; — batteries, Messrs. Pritchetts and 
a mains, Messrs. Siemens Brothers and Co., 
16,9202. 





OMAHA ExurBiTion.—The Chicago and North-Western 
Railway Company has just subscribed 30,000 dols. to the 
stock of a Trans-Mississippi and International Exposition, 
to be held at Omaha next year. The Burlington Com- 

ny subscribed 30,000 dols. ; the Rock Island and Union 
Pacrtic will each subscribe 25,000 dols.; the Missouri 
Pacific, 20,000 dols, and the Milwaukee 20,000 dols. 
The total stock subscriptions now amount to 528,450 
dols. Con has appropriated 200,000 dols.; the 
State of Nebraska, 100,000 dols., and Omaha and 
Douglas will vote bonds for 200,000 dols. Utah has ap- 
propriated 8000 dols. for an exhibit at the Exposition, 
and Montana will expend 30,000 dols. for the same pur- 
pose. New Mexico has appropriated 1500 dols. Appro- 
priation Bills are pending in most of the Legislatures 
west of the Mississippi. The Exposition site in the 
northern suburbs of Omaha embraces an — area, is 








, Water Supply of Ne t.—Uneasiness has been occa- 
sioned at Newport with reference to a new reservoir at 
Wentwood. The town council, fortified by the opinion 


of a geological expert, let a contract to Mr. J. Young, of 





rch 31, they have 1628/7. in hand. This is avai 
for reduction of rates, after provision has been made for 





most accessible, and is in every way adapted for the pur- 
pose, 
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NOTICES OF MEETINGS. 

Tue Surveyors’ InstiruTION.—Monday, May 10, when a discus- 
sion will take place on the paper read by Mr. J. H. Redman (Asso- 
ciate), at the last meeting, entitled, ‘‘Some Legal Incidents of 
Tenancies of Urban Property, as illustrated by Recent Decisions.” 
The chair to be taken at 8 o’clock. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, May 13, 
at 8 p.m., meeting at the Institution of Civil Engineers, 25, Great 
George-street, Westminster, S.W. ‘‘ The Generation of Electrical 
Energy for Tramways,” by Mr. J. S.. Raworth, member (discus- 
sion), and “‘ Disturbances of Submarine Cable Working by Elec- 
tric Tramways,” by Mr. A. P. Trotter, member. 

INSTITUTE OF MARINE ENGINEERS.—Monday, the 10th inst., at 
8 p.m. Adjourned discussion, ‘‘ Shipbuilding, Ancient and 
Modern,” by Mr. Aisbitt, with lime-light views. 

Royat InstituTION OF GREAT BriTain.—Thursday, May 13, at 
3 fo’clock, Professor Dewar, M.A., LL.D., F.R.S., M.R.I., on 
‘Liquid Air asan Agent of Research.” (Lecture III.) Friday, 
May 14, at 9 o’clock, Professor Harold Dixon, M.A., F.R.S., on 
‘* Explosion—Flames.” 

IRON AND STEEL INstTITUTE.—Annual meeting at the Institution 
of Civil Engineers, Great George-street, Westminster. esday, 
May 11, 10.30a.m. The Bessemer Gold Medal for 1897 will be 
presented to Sir Frederick A. Abel, Bart., K.C.B. The President- 
elect (Mr. Edward P. Martin) will deliver his inaugural address. 
A selection of papers will be read and discussed. Wednesday, 
May 12, at 10.830a.m. A selection of papers will be read and dis- 
cussed. The following is the list of papers: 1. ‘‘On the Per- 
meability of Steelmaking Crucibles,” by Professor J. O. Arnold 
and Mr. F. K. Knowles. 2. ‘‘On the Practice of the Combined 
Open-Hearth Process of Bertrand and Thiel,” by Mr. E. Bertrand. 
3. ‘On the Agricultural Value of Sulphate of Ammonia from Blast- 
Furnaces,” by Mr. F. J. R. Carulla, 4. ‘‘On the Specific Heat of 
Iron,” by Professor W. N. Hartley, F.R.S. 5. ‘On Charging 
Open-Hearth Furnaces by Machinery,” by Mr. Jeremiah Head. 
6. ‘On the ‘Weardale’ Reheating Furnace,” by Mr. H. W. 
Hollis. 7. ‘‘On the Effect of Phosphorus on Cold Shortness,” by 
Baron Hanns Juptner von Jonstorff. 8. ‘‘On the Determination 
of Hardening and Carbide Carbon,” by Baron Hanns Juptner 
von Jonstorff. 9. ‘On Malleable Cast Iron,” by Mr. G. P. 
Royston. 10. ‘*On Carbon Changes Connected with Malleable 
Cast Iron,” by Mr. G. P. Royston. 11. ‘‘On Microscope Acces- 
sories for Metallographers,” by Mr: J. E. Stead, Member of 
Council. 12. ‘‘On Central Blast Cupolas,” by Mr. T. D. West. 

Society or Arts.—Monday, May 10, at 8 p.m. Cantor Lectures. 
“ Design in Lettering,” by Mr. Lewis Foreman Day. Four lectures. 
Lecture II.—Tuesday, May 11, at 8 p.m. Applied Art Section. 
“ A Half-Century of Line Engraving, 1780-1830,” by Mr. George 
Clulow. — Wednesday, May 12, at 8 p.m. Ordinary meeting. 
** Motor Traffic: Technical Considerations,” by Sir David Salo- 
mons, Bart. Mr. John Fletcher Moulton, F.R.S., Q.C., will 
preside. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Wednesday, May 12, at 7.30 p.m., in the Lecture Hall of the 
Literary and Philosophical Society, Westgate-road, Newcastle- 
upon-Tyne. Mr. J. H. Gibson will reply to the discussion on his 
paper on ‘‘The Machine-Cutting of Accurate Bevel and Worm 
Wheels.” Discussion of Mr. W. R. Cummins’s paper on “ High 
Pressures for Marine Engines.” 

PuysicaL Society or Lonpon.—Friday, May 14, at the Rooms of 
the Chemical Society, Burlington House, at 5p.m._ 1. ‘‘ An In- 
strument for Comparing Thermometers with a Standard,” by Mr. 
W. Watson. 2. ‘‘An Experiment in Surface Tension,” by Mr. A. 
S. Ackerman. 3. ‘“‘The Effect of Temperature on the Magnetic 
and Electric Properties of Iron,” by Mr. D. K. Morris. 4. ‘The 
Formation of Mercury Films by Electric Osmosis,” by Mr. Rollo 
Appleyard. 
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WEST RIDING RIVERS: THE 
PROBLEM OF TRADES REFUSE. 


In their third report—that of the year 1867— 
the Rivers Pollution Commissioners said: ‘‘It 
is our duty to recommend that any purification of 
the rivers, which we believe reasonable and practi- 
cable, should be enforced, but it is no part of that 
duty to specify the precise way in which that purifi- 
cation should be accomplished ” (vol. i., page 26). 








9|This is precisely the position of the West Riding 


Rivers Board and of every river conservancy ; and 
it is clear that the principle it contains cannot be 
safely departed from by any judicial authority. 
Neither, in the present state of local government, 
is it their duty to recommend the adoption of any 
specific means, or to express their opinion as to the 
fitness of any proposed means to their end. Hence 


0|the submission of schemes and proposals to the 


West Riding Board for their act constantly 
recurring practice—is but labour lost. Whether 
this should be so ; whether the body specially con- 
stituted to protect the public interests in the 
matters of rivers and streams, should be without 
authority to receive and sanction schemes vitally 
affecting such rivers and streams, is open to doubt ; 
but so the law stands at present. 

It is, however, right that river authorities, as 
well as the Local Government Board—which, in- 
deed, has done very little in regard to rivers for 
the past 20 years—should, so far as they can, lay 





facts bearing upon the difficulties with which the 
question bristles, before town and district councils 
and private persons struggling with their sewage 
and trade refuse problems. As to the former, 
there is, perhaps, no special want. Their objects 
are public; their means are publicly discussed, 
adopted, investigated, and, to a certain extent, 
publicly carried into effect ; in addition to which, 
each patentee floods all concerned with information 
as to every virtue in his own system, and as to 
every defect in all other systems. 

But with regard to trade refuse the case differs. 
Increasing competition begets increasing regard for 
self-interest, and it is not now so easy to get in- 
formation as to successful methods of recovering 
waste products, as it was 30 years ago. It is 
doubtful, indeed, whether at the present day, a 
commission could insure such evidence on this im- 
portant branch of their subject as was freely given 
in 1866-7. What a man gets, he knows he has a 
clear right to ; but his right to give is not so ap- 
parent to him. He generally concludes that it is 
not his duty to add to that stock of human know- 
ledge to which he is heir. 

It may be right that a manufacturer, having 
patiently worked out and ultimately solved his own 
problem, should jealously guard his modus operandi, 
even from the view of those who, here a little and 
there a little, have assisted him in doing so; yet 
the sacred interest of public health not only excuses 
but demands the free exposition of every material 
aid, whether drawn from private or public sources. 
With this plain view before us, we propose to give 
one or more examples of successful solutions of the 
liquid trades-refuse problem. Let us take the case 
of the woollen trade. 

In the West Riding the chief difficulty centres 
in the liquid waste products discharged from the 
woollen manufacture in all its branches. These 
may be divided into three principal kinds : (1) The 
scourings of the wool ; (2) the washingsof thescoured 
wool, woollen yarns, and the ‘‘ piece” or woven 
goods ; and (3) the waste dye liquors. Of these, 
while, generally speaking, only the first two yield 
products worth recovering; they are at the same 
time those which cause the chief difficulty when 
admitted to the sewers, owing to that ‘‘ emulsion ” 
or blending of grease, alkali, and water, which is 
so difficult to treat by any known process. Both 
require solvents of a similar character, chiefly soap 
and potash, but in No. 2 process a better quality 
of soap is used ; also the finest olive oil is abun- 
dantly added before the wool can be made into 
yarn, the softening of the harsh nature of the fibre 
being essential. This fact in many cases renders 
it worth while to treat the two wastes separately, 
although separation is not essential to successful 
treatment, and in the case of smaller works the 
combination of both is the more practical method. 

One point, however, must not be overlooked, 
namely, the vast difference between the solid refuse 
from the first and second scourings of wool. All 
fleece wool is charged with dirt, sand, clay, grease, 
and the natural animal oil. This waste, before the 
cloth can be woven, and without including any loss 
of fibre, is as follows : In English wool, if washed, 
15 to 30 per cent. ; if unwashed, 30 to 45 per cent.; 
and for foreign wools, which form by far the largest 
proportion consumed, and come generally unwashed, 
from 30 to 70 per cent. The term ‘unwashed ” 
here applies to the fleeces while on the sheep. It 
is asserted on good authority that out of every 
100 Ib. of wool used in the West Riding, at least 
60 lb. is absolute waste. This waste, if not taken 
out at the factory, forms an enormous addition to 
the solids in town sewage, and greatly enhances the 
sludge difficulty. No wonder, therefore, local 
——- pause before taking this burden on the 
rates, 

The case we propose to adduce is a typical one. 
The works are in Lancashire, which necessarily 
takes the lead in river purification ; the Mersey 
and Irwell Committee, with the needs of the Ship 
Canal urging them forward, being the first in the 
field. ‘*‘ What Lancashire does to-day the West 
Riding will do to-morrow,” may be said in this 
connection, as well as politically ; and the whole 
cause of rivers purification owes its great stimulus 
to the existence of the Ship Canal, unfortunate in 
its primary objects, but serviceable in its secondary 
results. 

The refuse water treated is twofold: (1) the 
useful refuse, which consists of the washings of the 
woollen yarns—a solution or wixture of water with 
the oil used in softening the fibre and the soap 
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used for partially washing it out ; and (2) the use- 

less refuse from the dye vats. After two years’ ex- 

perience and many experiments, disappointments, 

and alterations, what was at first a loss was gra- 

dually converted into a profit, and the process now 
ays. 

The oil and soap refuse averages 80,000 gallons 
per ordinary working day. As it gravitates to the 
pump well, it passes through a perforated copper 
cylinder which intercepts the ‘‘ flocks” or fine 
wool fibres contained in the waste. The perfora- 
tions are kept free and open by revolving brushes 
ingeniously worked by the flowing refuse water. 
This itself is a useful device, the flocks thus saved 
being often of considerable value. The refuse is 
pumped about 35 ft. on to a pentrough, whence it 
flows on to and turns a small breast-wheel which 
agitates the milk of lime, used as a precipitant in 
the proportion of 8 grains of lime to the gallon. 
This wheel may be further used to regulate the 
delivery of the milk of lime to suit the varying 
volume of refuse. The limed refuse flows in a 
trough to the tanks, before entering which it re- 
ceives a dose of ferric chloride. This acid is de- 
livered from a cask, but the supply is largely re- 
inforced by the diluted acid saved from the sludge 
water, as we shall presently see. 

The liquid thus treated discharges into three 
settling tanks each holding about 40,000 gallons, 
with a mean depth of 8 ft. These are used on 
the continuous flow system, the tank effluent, rinsed 
as it were of its fat, discharging by way of dip- 
boards to prevent the escape of the floating magma, 
and going to join, asa welnes residuum, the equally 
useless dye refuse ; it isthen passed through a pro- 
cess of purification. The chemicals curd the fatty 
solids, which rise and float on the surface. Each 
tank runs one week, after which, generally on 
Saturdays, the water is discharged by floating arm 
At each discharge, the magma, or com- 


pipes. 
bined grease, oil, and sludge, is left at the tank 
bottom. It still contains a good deal of water, 


most of which is got rid of by sulphuric acid applied 
by men with large watering cans, and it is then mixed 
with long ‘‘ cowling ” tools. This process separates 
the water, and helps to dry the greasy sludge, the 
water thus separated being pumped into a cistern 
and re-used for the first or curding process. 

The grease is then run by gravitation on to 
‘*carpets ” or strainers of cocoanut matting, nailed 
to cheap wooden frames resembling light trestles, 
in which it is partly dried. These may be called 
the half-way house of grease extraction. In these 
the sludge yields drop by drop a further instal- 
ment of its water, which also is used for purposes 
of precipitation. Then comes the ‘‘ pudding” 
process, the half-dried grease being wrapped in 
flat bags and subjected to a process of heat and 
pressure. The bags are piled in tall layers in steam 
drying frames; after which they are placed in a 
machine, and from them, under a pressure of 3 tons 
yer square inch, crude oil is expressed, flowing into 

arrels, The final process is the double distil- 
lation of a refined oil, together with stearine, and 
a black refuse oil of slight value. The dry cake or 
residuum from the pressing process is burnt, and, 
though the value as fuel is small, this is a means of 
getting rid of it. Elsewhere, in some cases, this 
cake becomes an _ ingredient in compounded 
manures. 

Coming back to the useless refuse water from 
this process, that, as has already been said, flows 
off to join the equally useless dye refuse, secondary 
and final washings, &c. The lime and acids it 
contains are found in this case to assist in the 
precipitation of the combined flow, which takes 
place in a second set of tanks at a lower level, no 
further pumping being required. After precipita- 
tion, the water is filtered through layers of properly 
gauged ashes. The effluent is clear, colourless, and 
odourless, and passes into tae adjacent brook, 
which, not many years ago, was a black gutter of 
foetid sewage, and at this moment flows a clear 
stream; we must not omit to point out that the 
whole of the soap refuse now being turned to 
account, then went to swell the volume of pollution. 

The sludge from the settling tanks is pumped 
into sludge filters, the drainage from which is run 
back into the settling tanks, and the solids being 
further desiccated by aeration, are used for manure 
at little or no charge. What is important to know 


is that the works are so constructed that no back 
door exists by which untreated refuse can be quietly 
passed into the brook. 

The results of this typical experiment are not 





only satisfactory to the Mersey and Irwell Joint 
Committee, whose coercive pressure forced the 
firm reluctantly into it, but are equally so to the 
firm themselves. Two thousand pounds were sunk 
in structural works, plant, and machinery, which, 
however, being put together piecemeal, cost far 
more than their proper value, and probably could 
now be reconstructed more efficiently at three- 
fourths the cost. The process now pays more 
than its working cost, and it is confidently ex- 
pected that at no distant period it will pay in- 
terest upon the capital outlay. Such a result is 
not uncommon in the experience of those connected 
with works for the prevention of nuisances caused 
by the escape of waste products. We remember 
a case in which an injunction was sought against 
glass - bottle makers, to prevent a continuation 
of damage to a great estate by the undue pro- 
duction of black smoke. The firm were furious at 
the proposed destruction of their industry. ‘‘ We 
will spend 10,0001. before being beaten” they said. 
But the evidence was too clear, and the law too 
strong. The injunction was obtained, and a Siemens 
furnace installed ; after a year’s use of which, it was, 
we understand, stated by a member of the firm that 
the action had done them the best possible service, 
such was the saving in coal effected by the change 
thus forced upon them. 

Results so great as these cannot be expected to 
follow in all, or even in a fair proportion of cases, 
in which nuisances are suppressed, but there 
is now little doubt that the solution of rivers 
purification from trade refuse, carries with it, in 
some of its phases, even apart from its vast indirect 
benefits, the certainty of direct benefit and increased 
productive power. This fact will strengthen the 
hands of local authorities in declining to admit to 
the sewers those trade effluents, such as soap and 
oil refuse, which, while greatly increasing the diffi- 
culty of sewage treatment, can be dealt with apart 
profitably or, at any rate, without great loss. And 
such cases as that we have adduced will encourage 
the West Riding Rivers Board to steadily maintain 
the public rights against the passive opposition 
which all great measures of public reform must needs 
receive from private interests. 

Finally, this reflection is forced upon us regard- 
ing production, that while monopoly can afford to 
disregard waste, competitive trade cannot, and may 
even find in the prevention of that waste the only 
means of outstripping its rivals. Thus it is ap- 
parent that in every aspect of the conservation of 
water, economic value and public health are as one. 
Possibly science may yet reduce this to an axiom. 





INDUSTRIAL AND COMMERCIAL 
CONDITIONS IN JAPAN. 


One of the most interesting features in the in- 
tellectual and industrial movements which are at 
present going on in Japan is the great attention 
which is being given by the most thoughtful men in 
the country to economic problems. The discussions 
which take place in the papers show that while 
great developments are going on in trade and in- 
dustry, much study is being given to the resulting 
economic and social conditions. In looking at 
these developments, it is not sufficient for British 
readers to make themselves acquainted with the 
outside appearance ; they must also be able to form 
a very definite idea of the forces which are acting, 
and of the deeper results which are being produced 
on the life and character of the nation. A full dis- 
cussion of these subjects would take us far beyond 
the scope of a scientific journal, but still we must 
recognise that the scientific treatment of the sub- 
jects demands that they should be studied. We 
shall, therefore, from time to time, sketch some 
of the more general conditions and problems, and 
while occasionally treating at some length of those 
of a more practical nature, we must leave their 
detailed study and investigation to those of our 
readers who are specially interested in them. 

First of all, we would say that it is impossible for 
foreigners to understand Eastern peoples, like the 
Japanese or Chinese, without having first studied 
their intellectual, moral, and social conditions. The 
majority of writers are content with merely 
looking at them from the outside, and they conse- 
quently fail to understand them in many essential 
points. One of the most marked features in the 
discussions which are taking place in the Japanese 
newspapers is the strain of pessimism which runs 
through them. While rejoicing in their industrial 





developments, they seem to feel that in gaining a 
position among nations, they have lost much of 
what constituted the real charm of Japanese life, 
and on this point there can be little doubt. A 
short time ago a well-known medical man pub- 
lished an elaborate paper to show that, within recent 
years, insanity and suicide had increased very much, 
and this he traced to the increased excitement and 
worry of life. There are not a few among the 
Japanese who look with alarm at some of the 
features of modern industrialism, and point to the 
conditions of some parts of Europe and America as 
object-lessons which should be taken to heart before 
it is too late. They see in the excess of imports 
over exports a proof of what they believe to be the 
mushroom growth of banking, railroad, and other 
companies, while they fear that the large dealings 
in bonds and shares are providing materials which, 
before long, will bring about a great panic. Some, 
indeed, demand that the authorities shall prevent 
the growth of industries by imposing checks, but 
the more enlightened point out that no constitu- 
tional Government can accede to such a request. 
Under the old despotic régime the Government 
could achieve anything political, financial, or 
otherwise. But the age of Old Japan is long past, 
and the industrial and economic changes which have 
taken place have already raised many problems of a 
very serious nature, and it seems as if Japan is 
certain to go through the same sort of economic 
revolution as has taken place in this country, but 
at amore rapid rate. The question of the wages 
of the workers is causing trouble, and their rates, 
especially in the skilled trades, in which there are 
no combinations among the employers, are rising 
very quickly, and may before long, in some depart- 
ments, equal those in Europe. Prices are rising to 
even a greater extent than wages, while in some 
districts the exorbitant increase in house and ground 
rents is causing much misery among the poorer 
classes. Life for these classes is not by any means 
so easy as it was under the old system. The whole 
subject of the hygienic and economic conditions of 
the workers is being much discussed. A special 
committee has been appointed to investigate it, 
and all the economic battles of British industry 
during the past 100 years are being fought over 
again. Some believe that the employers and 
workers should be quite free to make their own 
terms, and that it is not practical to enforce re- 
strictions ; others wish the example of British 
legislation to be followed in this respect. 

In Japan, as it was in Britain, the evils of the 
factory system are being most plainly seen in the 
textile industries, which have received the greatest 
amount of development, and which employ a large 
amount of female and child labour for which no 
adequate means of protection exist. Moreover, in 
these industries the capitalists have formed com- 
binations for regulating wages and conditions of 
work, against which the efforts of the workers are 
powerless: A Japanese writer in an American 
journal recently pointed out, that while the pro- 
duction in the department of cotton spinning has 
increased tenfold within the past 14 years, and 
the demand for labour fivefold, the wages condi- 
tions of spinners present no trace of improvement. 
On the other hand, those necessaries of life, such as 
rice, sugar, tea, and fuel, all show an advance of 
from 10 to 20 per cent. during the period, which 
proves that the economic condition of the workers 
is worse than before. The worst feature of the 
industry does not end here. According to a state- 
ment prepared by the Committee of the Board of 
Health in the city of Osaka, the city which holds 
the foremost position in the cotton spinning 
industry of the country, with its 15 mills, one-third 
of the total number of mills in the country, 10 per 
cent. of the male spinners and 23 per cent. of the 
female spinners are children under 15 years, with 
an average of 11 working hours a day. A partial 
demonstration of the evil consequences of this child 
labour and long working hours has been given 
by the fact that 94 out of 100 applicants in 
the city for enlistment in the army were rejected 
on the ground of physical disabilities, which the 
writer says was a shocking revelation to the en- 
thusiastic followers of the militarism of the country. 
The evils are increased by the fact that the mills 
are worked night and day, and the writer declares 
that the existing conditions are blots on the national 
life. Viewing it, moreover, from the spinner’s 
point of view, the appalling condition is further 
aggravated by the existence of an agreement made 
by the millowners throughout the country that the 
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wages of spinners shall not be raised unless so agreed 
unanimously, and, furthermore, that any spinner 
who may be discharged with discredit from one owner 
shall not be employed by others within one year 
of such discharge. Added to this is the fact that the 
spinners are all under police supervision, by which 
the employers are amply protected from every pos- 
sible attempt on the part of the spinners to right 
their grievances. The writer concludes by saying 
that ‘‘ Low wages, long working hours, child labour, 
black list, such are the conditions existing in the 
cotton spinning industry, and similar conditions 
are confronting the workers of other trades which 
are run under the modern system of industry. To 
the students of the labour question the exist- 
ing conditions present most serious aspects, im- 
peratively demanding immediate solution, <A 
crisis is at hand, and it remains with the public 
leaders and statesmen to avert the impending 
disaster. For some months past, in several in- 
dustries, especially those worked on the factory 
system, matters have assumed a very serious aspect, 
and insome cases the employers have had to keep 
their workers entirely within the walls of their 
establishments in order to prevent disturbances 
which might have led to very serious results. Itis 
very curious to note that, in some of these struggles, 
the workers have had the support of some of the 
capitalists against those who seemed anxious to 
enrich themselves unduly without regard to social 
consequences. While, therefore, the Japanese have 
reason to be proud of the progress they have made 
in industry, they must face the problems which 
are being raised, and consider how best they are to 
be solved. In doing this, the precedents and 
examples of the West must not be too blindly fol- 
lowed, and peculiarities only to be found in Japan 
must be borne in mind. They must clearly realise 
that industrial development may be bought too 
dearly, if it involves the physical and moral degra- 
dation of the great body of the workers. 

In Japan, as in other parts of the world, the 
large capitalists are attaining undue power, and, if 
things go on as they are doing, the Japanese may 
find that, in getting rid of feudalism, they have 
saddled themselves with a plutocracy whose govern- 
ment is more grievous to be borne. The trusts 
and syndicates and other combinations in the 
United States of America, as well the tendency 
in the same directions in Britain, are being care- 
fully studied by many of the best men in Japan, 
who do not feel happy at the prospect before their 
country, and who are insisting on the absolute 
necessity for attention being paid to social and 
ethical conditions. Ina recent article (ENGINEER- 
ING, page 551 ante), we directed attention to the 
growth of ‘trusts’ in Japan, and to some of their 
social and economic results. The evolution of in- 
dustrial conditions has been exceedingly rapid in 
Japan, and we should not be much surprised to 
find that, in a comparatively short time, develop- 
ments may take place which, in many respects, will 
be object lessons to the other countries of the world. 
A considerable number of economists and commer- 
cial men having been trying to show, for some time 
past, that one of the reasons why Japan was making 
so much industrial progress was because she had 
the advantage of a silver currency. She has sur- 
prised those who hold this opinion by adopting 
suddenly a gold standard, and the result of the 
experiment will be watched with interest, not only 
by financiers, but by all engaged in trade and com- 
merce with the Far East. ; 

Tf all that is written by foreigners on the subject 
of the morals of the Japanese were true, nothing 
great could ever be expected from them. In a 
recent article in the Nineteenth Century, the editor 
of one of the foreign papers published in Japan, 
writing on the commercial morality of the Japanese, 
says: ‘* We find it the unanimous opinion of those 
ina position to judge, that Japanese commercial 
morality is of a defective type when compared even 
with the standard prevailing in China, where trade 
has never been stamped as degrading, or with the 
standard of those nations which, amid all the 
trickery immemorially associated with trade, have 
yet kept before them a certain standard of integrity 
in business as in other walks of life. It is, indeed, 
a common belief among those who have investigated 
the conditions of trade in Japan, that commercial 
morality there stands almost on the lowest plane 
possible to a civilised people, and that, with few 
exceptions, even Japanese who prove estimable and 
high-minded in every other matter are not to be 
trusted when business transactions are in ques- 








tion. As the direct outcome of the contempt and 
degradation. visited upon trade in feudal days, all 
classes now appear to regard commerce simply as 
a game of ‘besting,’ and the man who fails to 
take advantage of his neighbour, when opportunity 
serves, is looked upon rather as a fool than as one 
whose example should be praised and imitated.” 
To all who really know the Japanese, these words 
appear a gross exaggeration, and the examples 
which the writer brings in support of them— 
some of which we had previously mentioned and 
censured—are not sufficient to justify such a 
wholesale condemnation. As the writer points 
out, under the feudal system those who engaged 
in commerce were despised, and consequently their 
characters were very far from being satisfactory. As, 
however, education progressed, and men belonging 
to the upper classes of society took part in industry 
and commerce, conditions and customs improved, 
and it is distinctly unjust to speak of the average 
commercial morality being so very much lower than 
in other parts of the world. When the subject 
was being discussed some time ago in the Glasgow 
Chamber of Commerce, a gentleman, who had had 
large and continued transactions with the Japanese, 
said that he had always found them strictly honour- 
able, and that he had no fault to find with them 
until some foreigners came between him and his 
customers and taught them methods which were 
not to be defended. The discussions which we have 
mentioned show that public opinion in Japan is 
being raised on the subject. The Japanese have 
too great a desire—to put it on no higher grounds 
—to stand well in the opinion of foreign nations to 
allow dishonest methods in business to become 
common. Not only has the conduct alluded to by 
the writer we have mentioned been condemned hy 
the leading journals in Japan, but the secretary of 
the Hiogo Prefectural Government has written to 
the chairman of the Kobe Chamber of Commerce, 
with which those who were responsible were con- 
nected, censuring such proceedings, and pointing 
out that such action on the part of Japanese mer- 
chants will be regarded by foreigners as interfer- 
ing with their commercial rights, cause dislike and 
distrust of the Japanese among foreign countries, 
and will place a serious impediment in the way of 
the development of the trade of the country. The 
Japanese recognise as fully as foreigners that the 
life of trade is confidence, and we believe that, as 
a rule, they will endeavour to justify that confi- 
dence. That there will be some among them who 
will not do so, is only to admit that the Japanese 
are human. They, however, have a right to expect 
that their critics will remember the conditions 
under which their commerce was evolved, and not 
expect perfection either in morals or anything else 
in a single generation. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

THe sudden announcement by the King of his 
intention to visit the park and buildings of the 
Cinquantenaire, on Saturday, the 8th, caused a 
marked revival of activity in all directions, and 
even the most backward and sluggish sections 
(except that of the United States) appear striving 
to be at least in some kind of order by the end of 
the week. The British Section, in which we are, 
of course, most interested, will, with but few ex- 
ceptions, be fully installed, and it may now be con- 
fidently assumed that British representation will be 
satisfactory, and that, although the section is re- 
latively a large one, regret may well be felt that it 
is not more extensive. 

But few people, even in Belgium, realise the im- 
portance and magnitude of the Brussels Exhibition, 
of which the Pare du Cinquantenaire and its con- 
tents form but thesmaller part. The remainder, 
7 miles from the city, is of greater extent and 
beauty, and will possess more powerful popular 
attractions, when it is ready to receive the public. 
The park of Tervuren is about 500 acres in area, 
and its natural beauties have been increased by the 
expenditure of large sums during the past year. 
Tervuren, which lies on the outskirts of the Forest 
of Soignes, was at one time the residence of the un- 
fortunate Empress Charlotte, until the chateau she 
occupied was burned. 

There can be no two opinions as to the advantage 
Tervuren possesses as an exhibition site, and it 
seems a pity that the complete scheme was not 
laid out within its limits ; however, as this was im- 
possible, for various reasons which we need not dis- 








cuss, and as the creation of the famous avenue de- 
pended on the adoption of the dual site, the wisdor. 
of the plan is beyond dispute. The chief, and, 
indeed, the only architectural feature at Tervuren 
is the Congo Palace, a spacious building with a 
granite facade, standing on a high plateau, and 
facing the end of the avenue. The building con- 
sists of a large central hall (mainly occupied by a 
restaurant), and two spacious wings. One of them 
is devoted to objects illustrating the habits and 
customs of the Congolese—their religions, amuse- 
ments, dress, weapons, pursuits, and domestic life. 
Many groups of coloured life-sized figures lend 
animation to the hall, which also contains 
screens covered by photographs and maps. 
At the end of this wing a spiral inclined 
plane takes the visitor down a shaft skilfully 
arranged as a corner of a tropical forest, in which 
are concentrated specimens of the Congolese fauna. 
At the end of the shaft is the entrance to an aqua- 
rium, which will be furnished with varieties of Congo- 
lese fish. Two pointsabout this aquarium are worthy 
of notice: its roof and the contents (not yet in 
place) of its tanks. The roof isa semicircular struc- 
ture built of hexagonal glass cells set in cement, but 
without any framing. This very ingenious and 
simple form of construction is admirably adapted 
for its purpose, the illumination of the low level 
aquarium being perfect ; the system appears capable 
of being adapted to a large variety of purposes. As 
it was impossible to bring the fish alive from so 
great a distance, or at all events to keep them alive 
under such changed conditions of climate and sur- 
roundings, they were placed in a preserving solu- 
tion, and will be exhibited in the tanks filled with 
a similar solution. In order to give the effect of 
animation to the specimens, they will be sus- 
pended by fine wires, in the solution. 

At the other end of the aquarium are stairs 
leading to the opposite wing of the building. This 
wing is divided into three halls; in the first of 
these are shown the exports from the Congo; in 
the second the importations to the Congo from Bel- 
gium; and the third is a salle de dégustation, in 
which are shown exhibits of Congolese coffee, 
chocolate, and tobacco, facilities for consuming 
these products being provided to prove their excel- 
lence. Native woods, bamboos, and other ma- 
terials are employed for the internal decoration of 
the buildings, and too much praise cannot be 
accorded to Lieutenant Masui, who has charge of 
the installation, for the artistic skill he has shown. 
Naturally the Congo palace will remain as a per- 
manent monument of the interesting Belgium 
colony. Associated with the building are several 
native villages picturesquely located on or near the 
brink of one of the lakes that add a special charm 
to Tervuren, and here will be exhibited, as soon as 
the summer is well established, a colony of 250 
Congolese. There is quite a chain of lakes 
formed in the park, which will all be utilised 
for some special purpose, for gondolas, and elec- 
tric launches, and for a special exhibit of the 
miniature naval war game, that appeared first at 
our own Naval Exhibition some years since, and 
on a far more elaborate scale last year at Berlin. 
A huge building in a deplorable condition of incom- 
pleteness dominates the long series of terraces that 
descend to the middle lake ; it would seem impos- 
sible that this can ever be anything but a blot on an 
otherwise perfect piece of landscape gardening. 
It will contain a fine power installation for supplying 
current to the Behr mono-rail carriage referred to 
by us in our last number. No less than 1250 
electrical horse-power will be generated for 
this purpose, and the cost of the installation 
has been defrayed by the Belgian Government. 
The rest of the shed will be occupied by other 
engines and generators, and by a fine collec- 
tion of locomotives and rolling stock from the 
Northern Railway of France. Adjoining the power 
station is the entrance to the mono-rail domain, 
the approach being by a bridge crossing a public 
road, and a well-planted avenue interrupted by 
exhibits of the original system as shown at West- 
minster some years since ; a model of the Listowel 
Railway ; of a line working in France; of the 
present installation ; and of various devices con- 
nected with the system. At the end of the avenue 
is the one station on the line, and from this point 
there is visible the ellipse, with its three-mile peri- 
meter, on which the passenger car is to make its 
rapid circular tours. 

Beyond the entrance to the Behr railway spacious 
grounds are laid out for various sports, including 
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a racing path, and a cinder path for cycles. It 
should also be mentioned that a special road has 
been laid down 1} miles in length, for motor-car 
races and trials. he success of the Brussels Exhi- 
bition as an international undertaking is due to the 
Avenue of Tervuren; but probably the Avenue 
would not have been constructed but for the Exhi- 
bition. 

The King of the Belgians has taken a keen inte- 
rest in the enterprise, because the dual scheme 
involved the construction of the Avenue, and 
without Tervuren the Exhibition would have been 
poor and incomplete. The project of the Avenue 
de Tervuren is no new thing; on the contrary, it 
has been a royal plan for many years, long before 
the King was called to control the fortunes of his 
busy and prosperous people. But circumstances 
had never been favourable to the realisation of the 
plan till now, and the King was not slow to take 
advantage of so good an opportunity as that offered 
by the somewhat pressing needs of the Exhibition 
Company. At the cost of many millions of francs, 
contributed partly by the State and partly by the 
Province, the great road has been brought so near 
completion that it can be opened for traffic in a few 
weeks, 

The natural conditions were very favourable as 
regards gradients, while picturesque and even 
beautiful scenery exists from one end to the other. 
The uniform width will be 300 ft., divided into 
ample space for many tracks of electric tramway, 
the rails of which are laid, and the poles, brackets, 
and conductors installed ; abundant width for car- 
riages ; for special cycle tracks ; for foot-passengers; 
and for rows of trees. As we have already said, 
when completed, this avenue will be without its 
rival in the world. The building land on each side 
will no doubt be rapidly occupied for residences of 
the best class, as far as the Forest of Soignes, 
through which the avenue runs, intersecting in many 
places its long and beautiful alleys. At one place 
the railway from Brussels to Tervuren crosses the 
new road, but the levels have been raised, and a 
lofty viaduct thrown over it. Close to this viaduct 
is the central power station, from which the different 
lines of tramway will be operated. 

In inspecting this great work it becomes evident 
that the Brussels Exhibition is but an incident in 
its completion, a pretext for calling it into existence, 
and thereby still further beautifying Brussels, and 
connecting it with a new park more attractive than 
the Bois du Cambre. And though the Exhibition 
itself will be undoubtedly successful and popular, 
as well as — we venture to predict — highly satis- 
factory to exhibitors, it will be speedily forgotten 
that to it Brussels is indebted for its greatest and 
newest improvement. 

It may seem somewhat extravagant to compare 
the Brussels Exhibition of 1897, with the World’s 
Fair of 1893, and yet—the beauty of the transient 
buildings apart—the advantage in such a compari- 
son would rest almost wholly with the former. The 
World’s Fair has left no monument behind it, and 
not many pleasant memories; its promoters 
achieved their purpose of beating the record as re- 
gards size, and the exhibition well-nigh broke down 
under its vast bulk. If the true objects of an ex- 
hibition be instruction, business, and pleasure, the 
present undertaking will achieve its purpose far 
more closely than did the World’s Fair. 

It would appear as if the royal visit on the 8th 
will be made under very disadvantageous condi- 
tions, and in any case the inauguration of a very 
incomplete exhibition is in all respects unsatis- 
factory. We may congratulate ourselves on the 
very advanced condition of the British Section, a 
condition chiefly due to the untiring energy and 
ability of the commercial agent, Mr. Thomas Cope. 





THE ACCIDENT TO H.M.S. “STAR.” 

Tue serious accident wiich occurred to the 
torpedo-boat destroyer Star on Thursday of last 
week illustrates very forcibly the unforeseen diffi- 
culties that arise with every advance in marine 
engineering practice. The vessel was on her trial 
in the Solent, and had been steaming at her full 
speed for about a quarter of an hour when the 
starboard low-pressure cylinder split. The steam 
was quickly shut off by the stop valve, but this 
operation naturally took some time. Five of the 
contractors’ men were unfortunately scalded about 
the face and hands, and were ultimately sent to 
Haslar Hospital. The Star, as our readers are 
aware, is one of the fifteen 30-knot boats ordered 








by the Admiralty last year, and for eight of which 
Palmer’s Shipbuilding Company undertook the con- 
tract. She is the first to be completed of the’ 
latter vessels; but, of course, is not the first 
destroyer this company has built for the Royal 
Navy. 

It would be premature to comment on the cause 
of the accident until an official announcement has 
been made as to the conditions under which it took 
place ; but, as we have said, it shows how many 
difficulties beset the path of the engineer in making 
advances, and how needful it is to proceed step by 
step. That is a lesson that comes with experience, 
but which young and sanguine inventors are apt to 
ignore. No one will suppose that the experienced 
designer of the Star’s machinery—even if there 
were no Admiralty overseers—did not allow suffi- 
cient section of metal in the low-pressure cylinder 
to withstand any pressure that could arise in the 
normal course of events. This vessel has already 
gone through some rather stiff trials with very 
creditable results. On her first run after being 
launched she made over 30 knots on the measured 
mile. On her second trial she was loaded with 
over 40 tons, and made just over 31 knots as a 
mean of three hours’ steaming, the air pressure 
averaging 3} in., and the steam pressure being 
232 lb. The engines have cylinders 18 in., 274 in., 
and 42 in. in diameter, the low-pressure stage not 
being divided into two cylinders. The slide valves 
are all of the piston type. The stroke is 18 in. 
There are four Reed water-tube boilers of the de- 
sign illustrated in our issue of July 31, 1896, on 
which occasion we also illustrated the engines of 
the destroyer Janus, built by the same contractors. 
These engines are of the same design as those of 
the Star. 

The accident is attributed in the report to a 
‘*split ” cylinder, and probably this is the correct 
expression to use. The designer of light quick- 
turning engines, such as those fitted in destroyers, 
which run up to 400 revolutions a minute, has to 
reduce the clearance to the lowest permissible 
limits, in order to obtain the needful efficiency. 
There is in such cases very little space left at the 
end of the stroke for water that may be present in 
the cylinder. Such water has, therefore, to be com- 
pressed into a comparatively thin film with much 
surface. Although there may be the usual methods 
of relief, either through special relief valves, or the 
slide valve being forced off the slide surface when 
flat valves are used, the action is so quick that any 
water at a distance from an opening has not time 
to get round. The consequence is that there is a 
heavy blow, most likely on one side of the piston 
only ; this tends to tilt the piston, and bend or 
crack the rod. If this action be continued, it is 
quite possible that the piston may get skewed, and 
thus bring to bear stresses which the walls of the 
cylinder are not calculated to withstand. The ten- 
dency of opinion seems to be to look on relief valves 
for quick-running engines as useless appendages, 
for the reasons stated ; but though they are not a 
perfect safeguard, at least they reduce the risk of 
mishap. They will allow some water to escape, 
and thus prevent an accumulation which might 
otherwise prove fatal. 

It is very certain that some means will have to 
be taken to overcome this danger. One can never 
be sure that a quick-steaming boiler, of whatever 
type. will not start priming at any minute when 
running at full power. Salt water getting in will 
almost invariably produce such an effect, and it is 
really exceedingly alarming to hear the hammer of 
water in the cylinders even at low speeds. Exactly 
how the difliculty will be overcome it is not easy to 
forecast. The most efficient remedy would be—as 
ordinary relief valves do not extend over a sufficient 
area—to make the cylinder-cover all relief valve, 
with, perhaps, long holding-down bolts and spiral 
springs round them. Even if the obstacles in the 
way of such an arrangement—the difficulty of 
making a steam-tight joint, for instance—could be 
got over, it would only deal with the top cover, 
as at present arranged. A more _ obvious 
and practical method of dealing with priming 
water is by the use of separators. These must 
be of ample size in order to be efficient, and 
as they must be made to stand the full boiler pres- 
sure, they necessarily add considerably to the 
weight of machinery carried. We think that the 
vortex action might be more often utilised in re- 
ducing the size of steam separators. By aid of the 
centrifugal forces acting in a small-diameter cylin- 
drical separator, placed vertically, the heavier 





priming water could be brought to rest and be 
drawn off at the bottom, whilst the steam would 
be more quickly affected by the draught to the 
engine. Naturally the inlet orifice into the sepa- 
rator would have to be tangential to the circum- 
ference. The best designed separator, however, 
cannot be relied upon beyond a certain point, and 
it is an open question whether it would not be 
more profitable to throw the extra weight into a 
larger steam drum —in the case of water-tube 
boilers—and thus avoid additional complication. 

The relief obtained by the ordinary slide valve 
receding from the cylinder face when pressure in- 
side exceeds the total pressure on the back of the 
valve, is not generally present with piston valves, 
but a device has been introduced, whereby the 
valve is allowed to recede through being placed in 
an outer case. 

No doubt the ingenuity of the talented designers 
who produce the machinery of torpedo craft will be 
equal to getting over this undoubtedly serious dan- 
ger, as it has surmounted others that have arisen in 
times past ; and, indeed, the whole history of en- 
gineering progress has been one of creating and 
overcoming difficulties in order to purchase increased 
efficiency. No sooner is one engineering problem 
solved than it gives rise to others more complex, 
and doubtless the Sisyphian round will continue so 
long as a force of nature remains to be bent to the 
use of man. When high steam pressures were 
viewed from afar it seemed as if the only difficulty 
that had to be surmounted was to get the requisite 
strength in boiler shells and furnaces ; but no sooner 
did improved material and design roll this obstacle 
to the top of the hill than it rebounds in the shape 
of burst steam pipes and other disastrous manifes- 
tations. Now that we have steam of very high pres- 
sure plentifully at command, and steam pipes made 
secure by substituting steel for copper-—with or 
without riveted butt straps, but preferably without 
—a bridge is made for dangers to travel from the 
apparatus which generates steam—formerly the 
great centre of anxiety—to that which uses it. 

There is one very obvious lesson to be learnt 
from this unfortunate accident. On the contractors’ 
trials of Her Majesty’s vessels a surgeon attends, 
and there has been, since the Barracouta accident, 
a proper medical equipment attached to the dock- 
yard reserve and especially devoted to trial trip 
purposes. Torpedo craft have have not been treated 
in the same way, doubtless because the contractors’ 
own men are employed as stokers. There are 
always, however, several Government servants on 
official trial trips, and for this reason the naval 
authorities would be quite justified in sending out a 
Navy doctor. The Admiralty could, of course, 
insist that the contractors should arrange for a 
private medical man to attend, but that would mean 
additional expense, which, having to be put on to 
the price of the boat, the Navy Estimates would 
have to bear the cost at last, and the ultimate ex- 
pense would be greater than if a naval surgeon were 
present. The running of trials of torpedo craft is 
one of the most risky operations carried out in 
peace time, as weights are cut down to the 
lowest limits, and the machinery is then tested in 
a manner that it seldom is afterwards. It is to be 
hoped after this sad object-lesson that no more full- 
speed trials of destroyers will be run without a 
medical man being present. 

There is one simple fact well worth bearing in 
mind in case of an escape of steam into an engine- 
room or stokehold : Unless you can escape imme- 
diately, lie down, especially if the burst pipe or 
cylinder be overhead. Air is heavier than steam, 
and moreover a bad conductor of heat. There is 
sometimes a stratum of comparatively cool fresh 
air on the floor plates whilst the upper part of the 
engine-room is at boiling point. Of course if the 
escaping steam were directed downwards this hint 
would not apply. 





INDIA-RUBBER WORKS AND THE 
FACTORY ACTS. 

In consequence of the recently issued order from 
the Home Office under the Factory Acts to the 
effect that the india-rubber manufacture is to be 
classed in the category of dangerous trades, and is 
forthwith to be subject to special rules and regula- 
tions to safeguard the health of the workpeople, it 
may not be out of place if we offer a few observa- 
tions for the object mainly of making it rather more 
clear to the public mind as to why the order has 








been issued, and further to combat the idea that 
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has gained ground since the subject got into the 
apers, that india-rubber works generally afford 
an unhealthy or dangerous means of livelihood to 
the workers in them. It is hardly necessary to 
draw attention to the fact that the term india- 
rubber, as employed, is a universal one, embracing 
all india-rubber works, while the spirit of the new 
legislation applies only in a particular sense, 
namely, to those works in which that mephitic 
liquid, bisulphide of carbon, is used in any of the 
processes. As for the rest of the works, and they 
are much greater in number, it will not be beside 
the truth to say that they are not in any particular 
sense unhealthy or dangerous to the workpeople, 
and it is only right and proper that these works 
should be absolved from the stigma now attaching to 
them by reason of their being included in the public 
mind with those works in which certain processes 
are employed which have now met, and very 
rightly too, with the disapproval of the up-to-date 
factory inspector. The inspector of a past gene- 
ration was not quite so officious or so keen in 
the discharge of his duties as to poke his nose 
into odd corners or to try to hunt up abuses which 
were not always apparent on the surface. Things, 
however, have changed, and although we are of 
opinion that inspection can be over-done, with 
the result of making mountains out of mole-hills, 
yet with this particular case we have every sym- 
pathy, and wish it success in fighting what is un- 
deniably a great evil. 

Having acknowledged so much, it would be irksome 
to discuss further the desirability of the new order, 
nor do we propose to enter into the purely medical 
aspect of the question, as we think enough has been 
written on this head by doctors who have had ex- 
perience of the cases of workpeople brought to the 
hospitals of Paris and Manchester, suffering from 
the baneful effects of working with the liquid in 
question. We can recall vividly an expression used 
by an eminent physician regarding the manufac- 
ture: ‘‘If such things are, how it is that they are 
allowed?” It was certain that such things were, 
though at that time, some 10 years ago, it was 
not at all clear how any improvement was to 
be effected in the condition of affairs then pre- 
vailing. The condition of affairs we refer to com- 
prised the well-known apathy and indifference to 
laws of health inherent in the British workman, 
and the rather secret processes of manufacture, the 
details of which were not common knowledge. To 
these may be added the somewhat indifferent in- 
spection by Government officials already referred 
to, and it will be seen that there were difficulties 
in the way of reform which were not easily to be 
surmounted. Since that time, however, inspection 
has been getting more and more strict, with the re- 
sult that much improvement has been effected, to 
the joint advantage both of the employers from a 
greater output of work, and of the workpeople from 
the enjoyment of better health. 

If, however, there is one thing more than an- 
other which increasing factory legislation has laid 
bare, it is the carelessness and indifference of work- 
people generally as regards sanitary measures, and 
so the efforts, partial and half-hearted though it is 
to be feared they were, on the part of the employers 
to minimise the evil, were only faintly responded to 
by the workpeople. It is but fair to add that in 
this particular case the earlier precautionary mea- 
sures suggested, and to some extent adopted, were 
of such a nature as to serve no useful purpose, but 
in the main rather aggravated the evil. It will be 
obvious that respirators are quite out of place in 
the case of a gas, however useful they may be to 
onc the inhalation of solid particles into the 

ungs. In some works it was the practice to allow 

the men to drink whisky while carrying on their 
work, though it is apparent that any such stimu- 
lation could only be momentary, and provoca- 
tive of harm when its immediate effects had passed 
off. A bad feature of the case was that the work- 
people, as a rule, did not seem to realise the un- 
healthy nature of their employment as regarded its 
ultimate effects on the constitution until practically 
toolate. Not that previous knowledge would have 
deterred them in a majority of cases from taking up 
the work, as the particular trait we have referred 
to in the workman’s character appertains to all ages 
and both sexes. 

With regard to the new legislation, it may be 
said that though better late than never; in 
view of contingencies, it has certainly come 
into force at a time in the history of the rubber 
trade when it would seem to be least wanted, 








because of the changes which have taken place 
of late years in the rationale of the vulcanising 
process. This was formerly always effected by 
bisulphide of carbon, which is a heavy mobile liquid 
of extremely penetrating and unpleasant odour, and 
of great volatility and inflammability. Its great sol- 
vent action on rubber renders it the most suitable 
liquid that can be used for certain purposes in the 
works, and although much attention has been paid 
to finding a substitute for it, it cannot be said that 
experimenters have achieved much success, except 
in the department of waterproof fabrics, where it 
has been found quite possible to replace it by sub- 
stitutes which, from a hygienic point of view, are 
quite innocuous. Briefly stated, the process of vul- 
canising or sincaloring (sine calore), as it is also and 
more correctly called, consists in applying to the 
surface of the rubber spread on the cloth a mixture 
of this carbon bisulphide and chloride of sulphur, 
which is another rather disagreeable liquid. The 
former softens the rubber and allows the latter to 
penetrate it, and combining with it to produce a 
rubber compound unaffected by changes of tem- 
perature. The bisulphide of carbon plays no part 
in the process beyond acting mechanically as a sol- 
vent, and it evaporates at once into the air after 
performing its work. It is here that the trouble 
arises. The vapour being heavier than air, falls at 
first to the ground, producing a feeling of numb- 
ness in the men’s legs ; it then follows the laws of 
the diffusion of gases, and gradually permeates 
and vitiates the higher strata of the air of the 
room. Obviously proper and effective ventila- 
tion is the means to adopt for the removal 
of the vapour, and some firms, it must be said 
to their credit, took considerable trouble about 
doing this, though it must be confessed that such 
action was not by any means universal. 

About 10 years, however, the process fell largely 
into desuetude owing to the introduction of 
what is known as the dry heat method of vulcanis- 
ing waterproof textures. We need not refer 
to it further than to say that its use has become 
very general, and has largely affected the income of 
the carbon bisulphide manufacturers. Not that it 
has entirely superseded the old process, for the 
latter has still some adherents, and, indeed, at the 
present time there seems somewhat of a reaction in 
its favour. What we have said above refers only 
to waterproof fabrics, for so far no alternative 
process has been discovered to replace the ‘‘ liquor 
process” in the vulcanisation of the various articles 
made from sheet rubber. It is in this latter case 
that the new regulations will most generally apply, 
and the number of works thus affected are only a 
very few out of the total number of rubber works 
in the United Kingdom at the present time ; they 
may be put down as 40, more or less, which figure 
includes the smallest as well as the largest and most 
important concerns. We can repeat what we have 
already said, that in no way can the majority 
of india-rubber works be looked upon as detri- 
mental to the health of those employed in them, 
and trust that this assertion will come as balm to 
those whose minds have righteously been stirred 
to their inner depths by the graphic descriptions of 
unhealthy trades which have appeared of late in a 
certain magazine. We have said that in the case of 
sheet rubber articles, in the working of which 
mostly women and girls are employed, there is no 
alternative to the use of carbon bisulphide; we have 
further said that substitutes can be successfully 
used in the waterproof texture vulcanising, and we 
would urge upon manufacturers the importance of 
recognising this. 

It is notorious that, in the rubber trade, dif- 
ferent experimenters will get different results when 
using the same materials, and it is not beside the 
mark to say that this has occurred in the trials of 
substitutes for carbon bisulphide. The operator 
who cannot find salvation in anything but carbon 
bisulphide will do well to review his methods, 
and he will probably find that a thorough trial 
will demonstrate the advantages of the substi- 
tutes. Ignoring the question of health, which 
has been sufficiently referred to, there is the 
great danger from fire always co-existent with 
carbon bisulphide. This liquid can be set on 
fire by the contact of a hot substance, and does 
not require a flame to ignite it; and when it is 
on fire, it is an ugly customer to tackle. Again, 
the vapour, when mixed with four or five times its 
volume of air in a closed space, is violently ex- 
ploded if in contact with a flame. These dan- 
gerous properties are not shared by the substi- 





tutes which have been adopted, and this is an im- 
portant matter as regards insurance. Hitherto 
that portion of the rubber works where the carbon 
bisulphide has been used, has not been admitted to 
insurance on any terms whatever, and the insurance 
officers are very strict about the clause in their 
policy which forbids the use of the liquid in any of 
the insured portions of the works. Though we do 
not wish to be understood as saying that the sub- 
stitutes constitute no source of danger if carelessly 
used, yet any apprehended danger can easily be 
guarded against by proper supervision, which is not 
the case where carbon bisulphide is employed. This 
leads us on to say that the necessity for working in 
cold and draughty rooms in winter is obviated, or 
at any rate to a large extent removed, by 
the replacement of the bisulphide by the substi- 
tutes for it, and no doubt medical men 
will testify that the surrounding conditions 
of the sincalor process have as much to do 
with the provocation of lung diseases as have the 
peculiar properties of the liquid itself. This refer- 
ence to the conditions under which the work is 
carried on disposes of the remark recently made in 
a contemporary to the effect that the heat of the 
workrooms was probably the cause why injury to 
the health of the operatives was far more prevalent 
in a rubber works than in the works where the 
carbon bisulphide was manufactured. It is clear 
that bad effects are more likely to be noticed when 
a large number of young people are exposed to the 
fumes of the liquid, than in the case of the one or 
two workmen who, in the carrying out of their 
work, have no necessity to inhale the fumes in 
a confined atmosphere. 

In conclusion, is it too much to hope that the on- 
ward march of science will bring in its train some 
means of doing away with the use of carbon bisul- 
phide in the particular cases where it has now of 
necessity to be employed? and then, mutatis mutan- 
dis, we may strike off the statute-book the regu- 
es which class rubber works among unhealthy 
rades. 





THE WEATHER OF APRIL, 1897. 
THe weather of April was very variable through- 
out the British Islands, with heavy rains, unusual 
thunderstorms, gusty winds, and frosty mornings. 
The mean temperature and pressure of the atmo- 
sphere at extreme positions, to which the Isle of 
Man is central, were as follows : 














| 
| | 
Mean | Difference Mean Difference 
Positions. Pressure. | trom pee. Tempe- from Normal, 
| rature. 
in in. | deg. deg. 
North ..| » 29.77 below 0.07 | rs below 1" 
South ae 29.85 so OF 48 i 
West ..| 29.79 » OO | 4 ang 
East ..| 29.86 » 0.06 | 45 ae 
Central -| 29.82 | »» 0.09 | 45 a 


| 





The distribution of rain in frequency and quantity 
may be roughly inferred from the following results : 











Difference 
Places. Rainy Days. Amount. from Normal. 
et it 
| in. in. 
Sumburgh 18 1.89 less 006 
Scilly .. 23 4.34 more 2,19 
Valentia Ne 22 5.41 o» 1.74 
Yarmouth .. ee 15 1.63 nil 





Reckoning by the weather notations, clear fine 
days ranged between eight in the north and two in 
the south, overcast between 17 in the west and 
11 in the north ; fog was once reported in the east, 
mist on six days in the south and four in the east 
district, less elsewhere. The south-western por- 
tion of the kingdom had abundance of rain, the other 
part about a normal rainfall. The thunderstorms 
occurred in England on the 7th in the south, on the 
14th over the Midlands, on the 16th broadcast, on 
the 27th and 28th in the south-east. Aurora was 
seen in north Scotland on the 5th and 28rd, on the 
latter in Wales also. The month opened cold, 
rainy, stormy. The University boat race, on the 
3rd, was rowed in dull, threatening weather. 
On the morning of the Ist, 1.02 in. of rain was 
measured at Scilly ; on the 4th, 1.18 in. at Parsons- 
town. On the 1st a sharp harsh gale from N.N.E. 
occurred over England ; and on the 11th the wind 
was very strong from the south. At Greenwich the 
wind exceeded 10 lb. on the square foot on the 
14th, 16th, and 17th. The daily general directions 
of the winds over these islands give a weak re. 
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sultant from 8. by E., or 8. taking their estimated 
force into the computation, while the mean distribu- 
tion of barometrical pressure indicates a resultant 
from 8.W. The air currents were from the east- 
ward on 16 days, compensating for their absence in 
March, and at times raised the characteristic dust 
of that month ; though dry for a time, they were 
not steady in direction, and rain was not long 
absent in most parts. Hail fell on several days, 
and snow in places. Hailstones damaged blossoms, 
and scathing winds were occasionally inconvenient 
to the sensation. Atmospherical pressure was 
least, 28.9 in., on the Ist ; greatest, 30.3, on the 
10th. The highest temperature, 69 deg., was re- 
ported at Oxford on the 29th ; the lowest, 16 deg., 
at Braemar on the 5th. The month ended 10 deg. 
warmer than it began. At 8 a.m., Greenwich time, 
the mean temperature for the entire area of the 
British Islands, at sea level, was on the 2nd 37 deg.; 
itrose, with slight fluctuations, to 46.5 deg. by the 
13th, and did not exceed that till the 27th, 48.5 deg., 
whilst the lowest dip was to 43.5 deg. on the 14th. 
Pressure was uniform, about 29.7, temperature low, 
rain and snow fell in various parts, and there was 
remarkable darkness at intervals, with S.E. wind 
on the 7th. London had 11 hours sunshine on the 
15th, 12 on the 18th; both days were fine in all 
parts. Good Friday, the 16th, was wet and gloomy. 
On the 21st wind changed from W. to S.E., rain 
ceased ; then the wind went to N.E. and became 
strong ; the air, previously soft and humid, became 
dry and harsh, and roads dusty. Between 6.30 
and 7.15 p.m., 27th, thunder was repeatedly heard 
in London, and fog was prevalent this day and 28th. 
The atmospherical pressure was nearly uniformly 
distributed on these two days, about 30 in., and 
light airs were general, a condition said to be indi- 
cative of thundery changeable weather with local 
rains, 

For the four weeks ending May 1 the duration 
of bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom 
36.5; south England, 40.5; north - west England, 
north and west Scotland, 39; east Scotland, east 
and central England, 37; north-east England, 36 ; 
south-west England and Channel Isles, 35 ; Ireland, 
32; the general amounts for the four consecutive 
weeks were 35, 28, 45, and 38. 

The death rate for the 33 principal towns in 
England was about 18, that for the metropolis 17. 








NOTES. 
THe Sarery or our Pusuic Hats. 

THoucH we have enjoyed comparative immunity 
from such fearful catastrophes as the fire which 
occurred during the charity bazaar at Paris, it 
would be well if our public authorities would give 
their attention to the safety of the many halls and 
assembly-rooms which are used for entertainments, 
bazaars, and similar social functions. It happens 
that halls of this class, generally situated on the 
first-floor level, are the most dangerous, for their 
approach is all too frequently by one staircase only 
and by one doorway. Ifa record of the more im- 
yortant fires that have occurred in theatres, music- 
halls, assembly-rooms, &c., were framed, it would 
be found that quite 20,000 people, if not more, had 
succumbed in fires or panics during, say, the last 
300 years. In this country the fatalities have for- 
tunately not yet exceeded a few hundred ; never- 
theless, any frequenter of our bazaars will be 


aware of the highly inflammable materials 
which are used, and the carelessness shown 
with lights, lanterns, or even fireworks, at 


such functions, and the risks encountered. An 
authority on the subject of protection from fire 
attributes our immunity from fatalities to the 
greater presence of mind shown by the average 
Englishman and Englishwoman when danger is 
apparent, not only as far as the combating of any 
outbreak of fire is concerned in the first and all- 
important moments, but in general behaviour when 
a rapid exit has to be effected. No doubt this is a 
matter of congratulation, but it is the height of 
folly not to observe common-sense methods of fire 
prevention, and the minimising of our risks, <A 


careful examination of our public halls throughout 
the country, is essential, and the sooner the defects 
found are remedied, both in regard to planning and 
construction, the better. Already our county coun- 
cils have done much, and generally speaking all 
halls which have licenses for music, dancing, and 
dramatic entertainments are fairly well provided 





with exits. It is the semi-private halls and school- 
rooms, used occasionally for bazaars, lectures, and 
the like, which are most dangerous. Our public 
authorities scarcely realise their responsibility in 
this respect, but we trust that, after the fearful 
lesson of the Paris bazaar, such risks will no longer 
be disregarded. 
CEMENT TESTING. 

At a recent meeting of the Engineers’ Club, 
Philadelphia, Mr. R. L. Humphrey described the 
cement laboratory which was established in that 
city by the municipal authorities in 1892. An excel- 
lent equipment was provided at the outset, and has 
been kept in constant employment, some 25,000 tests 
having been made during the past four years. The 
effect on the cement supplied has been most marked, 
the quality having shown a continuous improve- 
ment since the work was started, so that it has been 
possible to greatly raise the standard of that used 
on the public works undertaken by the municipality. 
In short, the cement now employed is stated to be 
30 to 50 per cent. stronger and to cost from 20 to 40 
cents per barrel less than in 1892. As the city 
uses some 130,000 barrels per year, the saving 
effected represents a very large sum of money. In 
the discussion which followed the reading of the 
paper, several members referred to the not un- 
common practice of making an untrained youth re- 
sponsible for the tests. The results obtained at 
the outset when this is done are likely to show 
results very much below the true strength of the 
cementing material. We have in this country 
known engineers to uphold this practice on the 
ground that they wished to get an idea as to 
what the strength of the mortar would be in the 
actual work, and to profess to place no confidence 
in the results obtained from carefully mixed bri- 
quettes prepared by competent men. The position 
would be perhaps logical enough if this happy-go- 
lucky method of testing was not too often made 
the basis for worrying the manufacturer, either by 
an absolute rejection of the material or by baseless 
complaints as to inferior quality. The true test of 
a cement is one made with every precaution taken 
to insure the highest possible result in the machine. 
This shows definitely the capabilities of the 
material, and any falling off to be expected in the 
mortar actually used in the work should be dis- 
counted by using a suitable factor of safety. It is 
still too much the practice in this country to rely 
on neat cement tests, by means of which an inferior 
material may readily appear to give a more favour- 
able showing than a really superior article. In 
practice the cement is practically always mixed 
with sand before using, and the tests for accept- 
ance or rejection should accordingly be made on 
this cement mortar, and not on the neat material. 
Tests of the latter are, however, useful in checking 
the regularity of a supply, and ascertaining the free 
dom of the cement from blowing and other similar 
failings. 


THe Dumovuttin Copper Process. 

In the period 1889-96 a very large number of 
patents'have been taken out in this country, re- 
lating to processes and apparatus for the produc- 
tion of copper tubes and hollow articles generally 
by electrolytic deposition. The greater number of 
these were granted to the Elmore Brothers, and 
their process has now been at work for some years 
on an industrial scale in England, France, and 
Germany. It was unfortunately launched indus- 
trially on a very large scale, before the difficulties of 
the manufacture had been entirely overcome ; and 
it is only very recently that the manufacture of 
copper tubes of reliable quality by the Elmore pro- 
cess, has entered upon a prosperous stage of its de- 
velopment. A rival process has in the meantime 
been worked out experimentally in Paris, and is about 
to be tried on an industrial scale of operations in this 
country. This process, known as the ‘‘ Dumoulin 
process,” is protected in this country by the follow- 
ing patents: 16,360, 1895; 9289, 1896 ; 2709 to 
2712, 1897. It is the invention of a chemist work- 
ing in M. Dumoulin’s laboratory in Paris; and in a 
small experimental works there it has yielded most 
satisfactory results. The chief difficulty in manu- 
facturing articles by electrolytic deposition, it is 
well known, is the tendency to irregular deposition, 
and the lack of homogeneity that this produces in 
the finished article. This difficulty is overcome in 
the Dumoulin process, by the use of greasy matters 
of animal or vegetable origin. Those specifically 
mentioned in the first — are albumen, fibrine, 
muscle, and intestine. The revolving mandril upon 





which the tube or other hollow article is being 
formed is continually traversed externally by bodies, 
called in the patent ‘‘ impregnators,” charged with 
these greasy matters. This is effected by means of 
a rod bearing a number of these “‘impregnators,” 
to which a horizontal sliding movement is given. 
This rod is parallel to the mandril, but its move- 
ments are at right angles to, and independent of, 
those of the latter. The inventor states that the 
action of these ‘‘impregnators,” which continually 
traverse the upper surface of the revolving man- 
dril, is similar to that of the inking arrangement 
in printing machines. Any portions of the deposit 
which are growing in thickness more rapidly than 
others, press into these ‘‘impregnators,” and, in 
consequence, become coated with a film of greasy 
matter squeezed out upon them by the pressure. 
This film effectually stops, for the time being, 
further deposition of copper upon the portion of the 
article where it exists. When the filling up of the 
hollows has once again restored the surface of the 
article to perfect equality, the greasy film is taken 
up or absorbed by the bodies already spoken of, and 
deposition of copper occurs over the whole surface. 
The process is automatic, and as very slight pres- 
sure is required to squeeze out the greasy matter, 
troublesome lamination isavoided. Tubes made by 
this process have been tested, with the following 
results: Breaking strain, 45,000 Ib. to 52,000 lb. 
per square inch ; elongation, 10 to 21 percent. The 
figures for ordinary cast copper and for copper wire 
are 33,000 Ib. and 60,000 Ib. per square inch re- 
spectively. Those who have had any experience in 
electro-metallurgical work, will be much surprised at 
the means adopted to prevent irregular deposition, 
in this process. Grease films, even when quite 
invisible, so effectually prevent the electrolytic 
deposition of metals, and are so difficult to remove, 
that one would have surmised nothing short of a 
prolonged treatment with chemicals would have 
made further deposition of copper possible, on 
portions of the tube once covered with a film of 
greasy matter. The body which carries this greasy 
matter, and which can so effectually re-absorb it, is 
certainly the chief feature of this patent; and, 
curiously enough, nothing is said of its composi- 
tion in the first patent named. The Rio Tinto 
Company, Messrs. Matheson and Co., of London, 
and Messrs. McKechnie, of Widnes, are the chief 
firms interested in the development of this process. 
A works is at present in course of erection at 
Widnes, and is expected to be ready for actual pro- 
duction in the course of this year. 








THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 
To THE Ep!IToR OF ENGINEERING. 

Sir,—Since addressing you on the above ng on 
March 19, I have read with much interest your leadin, 
article of March 26 on ‘“‘ Membership of the Institution,” 
also the letters which have = in your columns 
under the above headings, to which I will with your per- 
mission reply as briefly as possible. 

I have to thank the secretary of the Surveyors’ Institu- 
tion for correcting my mistake, which I regret, in includ- 
ing that body among the number of engineering societies 
requiring no educational test for admission to member- 
ship ; also ‘‘Circle” for making a similar correction with 
regard to the Sanitary Institute. A third society, the 
Institution of Civil Engineers, has, since I wrote my first 
letter, decided to require candidates for admission as asso- 
ciate members to pass a qualifying examination, except 
in special cases, and the unanimity with which the 
changes in the bye-laws were received by the members, 
shows, I think, that practical engineers are not afraid of 
examinations. 

I agree with what ‘‘Circle” says about the present 
system of balloting at the Institution of Civil Engineers. 
It is not a common-sense system, and it forms a serious 
obstacle to the federation of the different engineering 
societies. But it must be remembered that while the 
councils of these societies have done a great deal, they can- 
not do everything, until they are backed up more than 
they are at present a the members. 

I should like to add a few words to what I have already 
said on the subject of competition. As you truly say, 
‘“‘There are always plenty of persons ready to jump at 
any project which promises them relief from competition, 
and although in the engineering profession they have 
hitherto been in a minority, they are not to be ignored.” 

The form of competition which I had in my mind when 
I wrote my former letter, and which seems to me to con- 
stitute a danger to the profession, is not the competition 
of qualified practitioners, which brings the best men to 
the front, where they should be, but the pe of 
unqualified men, which has the effect of ucing the 
general standard of professional remuneration. _ 

An engineer who has spent time and money in acquir- 
ing a ren: knowledge of his profession, cannot afford 
to draw up and rts, for fees which will repay 
the mere dabbler, any moye than a qualified medical pracy 
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titioner can afford to write a prescription for the same 
fee as a quack would charge for one of his nostrums. 

Now with regard to organisation : 

As you say, “the calling of the engineer has been 
raised to the high position which it holds without any 
artificial aid. By the ability of its members it has been 
converted from a ‘mechanic art’ into the most scientific 
and important profession of the day.” 

Yet it is so far from being a lucrative profession, that the 
average engineer cannot sure of making even a com- 
petency. What would become of the medical and legal 
professions, if doctors and lawyers left their fees to be 
fixed by their patients and clients, as engineers do at 
present? Organisation has enabled military engineers, in 
spite of their defective practical knowledge, to hold the 
pick of the civil engineering appointments under Govern- 
ment, both at home and abroad, and in my opinion no 
profession can afford to dispense with the aid which 
organisation gives. 

f the engineering profession is to hold a high position 
in the world, we must first organise our engineering 
societies, lest they degenerate into mere trading societies, 
where any one can advertise his own wares, and then 
organise the profession, for it must be remembered that 
until the various societies, representing branches of the 
profession, are amalgamated, no one society can claim to 
represent the whole profession. Our professional policy 
must be framed in the interests of every branch of the 
profession, and must be based, as all great and successful 
policies are, upon a clear and definite principle. 

Thanking you for the opportunity you have afforded 
for ventilating proposals which, as they have not been 
controverted, i am encouraged to think are not considered 
unsound in principle, 

I remain, Sir, yours truly, ? 
Union 18 STRENGTH. 


‘*SOME OLD IRON CASTINGS.” 
To THE EDITOR OF ENGINEERING. 

Sir,—In connection with the above interesting article 
—appearing in your current issue—it may interest some 
of your readers to know of some further and some still 
earlier examples of ancient Sussex ironwork (both cast 
and wrought) than those quoted in the above paper. To 
that end, I will, with your permission, quote a few 
passages from an illustrated article of mine, ‘“‘The Ex- 
tinct Tien Industry of the Weald of Sussex,” which ap- 
peared in the Antiguary magazine of July, 1896: 

‘‘The earliest authentic record we have seemingly of 
this industry in Sussex, was in the thirteenth i in 
which it is stated that in 1290 a —— was made to 
one Master Henry, of Lewes, for the ironwork of the 
monument of Henry III. in Westminster ete 6 Some 
years previously, this same Master Henry had _ sup- 
plied ironwork for the King’s chamber, wrought of Sussex 
iron at Lewes. .... In an inventory taken of the pos- 
sessions of the Lord High Admiral Seymour, on his im- 
peachment, for high treason (temp. Edward VI.) are in- 
cluded a number of ‘furnaces’ and ‘forges’ owned by 
him in the forest of Worth, North Sussex, with the 
number of men who worked them. These latter, in the 
archaic spelling, which characterises the whole of this 
curious inventory, are described respectively as ‘coleyers,’ 
‘ ffylers,’ ‘ gon-founders,’ founders, and miners.” 

“The following extract shows the warlike nature of the 
manufacture : 

‘Ffyrste, a duble ffurnace to cast ordynaunce, shotte, 
or rawe yron, wt. all implements and necessaries apper- 
tenyng unto the same: 

‘Item, there ys in sowes of rawe yron, cxij. 

‘Itm. certaine pieces of ordynaunce, that ys to say, 
culverens xiv., dim-culverens xv. 

‘Itm. of shotte for the same vi. tonnes, v.ct. 

‘Itm. ordynaunce caryed from thens to Southwark, 
and remanyeth ther as foleth :—sakers xv.; ffawcons vj.; 
mynnyons ij.; and dim-culverens j. 

‘Itm. in shotte for the same delyvered at the h. std. 
xiij. tonnes, 

‘Itm. in myne, or ower at the ffurnace redye receved 
xvje. lode. 

‘Itm. in myne, drawen and caryed mixx. lode. 

‘Itm. in whode viije. corde.’ 

‘Early in the sixteenth rae | the iron copings of old 

Rochester Bridge were cast at t Mayfield furnace, and 
were presented to the city by Archbishop Warham, of 
Canterbury. This menesene old bridge, with its 
humerous pointed arches, has long since departed. 
_ “The first maker of cannon in Sussex was John Owen 
in 1535: soon after him came Peter Baude and — 
Hoge, who in 1543 cast_at their foundry at Buxted a 
curious triple cannon for Henry VIII., which is now to 
be seen at the Tower of London.* 

‘The ancient residence of Ralph Hoge still stands at 
Buxted, and is known locally as the ‘Hog House,’ bear- 
ing a rude iron ‘casting of the unclean animal on the 
front wall, as a rebus on the original owner’s name. 

‘Tt was from the Sussex furnaces that the armament 
was cast for the use of the sturdy fleet of Elizabeth against 
the so-called invincible Armada of Spain, to their whole- 
some discomfiture. A very interesting relic of the old 
southern industry may still be seen in the heart of the 
City of London, i.e¢., in the tall massive railing which 
still partly environs St. Paul’s Cathedral, and which was 
cast of Sussex iron at the Lamberhurst furnace to the 
order of Sir Christopher Wren at the beginning of the 
eighteenth century. : 

‘“This furnace, which was one of the largest, was built 








* This cannon (which I have seen) is—strange to say— 
not of iron, but of brass, and its breech was partly fused 


and started by a Mr. Benge in 1695, and_was soon after 
visited by Queen Anne and the Duke of Gloucester, who 
were then visiting Tunbridge Wells. From this circum- 
stance it was thenceforth called ‘Gloucester Furnace.’ 
“Just as Mr. Benge had brought it near to perfection, 
he failed, and it was then let to Messrs. Legas and Har- 
rison—two county gentlemen—who ‘carried on the work 

with great vigour and success,’ we are told, and b 
whom the order for the cathedral railing was wneud. 
An extract from the books of this ‘furnace’ tells us that 
the total weight of these railings—together with the 
ve seven massive gates—was a little over 200 tons, 
and their cost (at 6d. per pound) was no less than 
ht-iron gates 


11,2027. Os. 6d. 

“There are some highly ornate wro 
within the cathedral, which were ledieead at a Sussex 
‘forge.’ The site of the Lamberhurst ‘furnace’ is about 
midway between the village of Lamberhurst and Bayham 
Abbey. . - Inthe parish church of Wadhurst lies 
buried John Legas-—of Legas and Harrison before 
alluded to—under a large iron slab cast at his ‘furnace,’ 
and bearing his name, his age (62), and the date 1752 in- 
laid with brass. . . . 

‘In a diary kept by the Revd. Giles More, Rector of 
Horstead Keynes from 1655-79—who certainly vies with 
our homely old friend Samuel Pepys as_an eccentric 
diarist (and of the same period, too)—the following entry 
oc 





curs : 
‘**6th May, 1658, I payed to Jas. Cripps for a plate 
cast for my kitchen chimney weighing 100 pounds and 
3qr., marked G. 8S. M. (the parson’s initials), besides 
2 shilling given to the founders for casting—13 shilling.’ 

‘In the excellent museum at Brighton, a particularly 
erratic specimen of these fire-back plates may beseen. It 
was cast at Buxted, and the device (in high relief) 
portrays Europa and Jove amid classic surroundings, 
arrayed in the highly picturesque (if a trifle anachronistic) 
costumes of the reign of Charles II. The largest and 
one of the oldest fire-back plates in Sussex (56 in. by 
36 in.), cast in 1541, bears the royal arms (Henry VIII.)— 
France and England quarterly. It is now in the pos- 
session of Dr. C. L. Prince, of Crowborough Beacon. A 
very handsome and massive armorial fire-back, bearing 
the Dacre arms and crest, and pair of cast fire-dogs to 
match, from Herstmonceux Castle, is now in the col- 
lection of Charles Dawson, Esq., F.S.A., of Uckfield. 
The finest and most varied collection of antique wrought 
iron work of Sussex manufacture is that owned by Lady 
Dorothy Nevill, of Eridge Castle.” 
In conclusion it may be said that I enjoyed the ad- 
vantage of having been born on the site of one of the 
ancient Sussex ‘‘ furnaces” (now an exceptionally rural 
and romantic spot). ‘‘ Advantage,” I say advisedly, in 
that it, perhaps, induced a care for accuracy, &c., that 
might have otherwise been lacking; and, having spent 
much of my youth there, gave me the opportunity of 
learning something from local tradition and aik-lore, and, 
above all, imparted a deep interest in the subject. 

T am, Sir, yours faithfully, 
Srpney H. Hoiianps. 

“Mercia,” Holyhead-road, Coventry, May 1, 1897. 








RAPSON’S SLIDE AND KERMODE’S 
STEERING ARRANGEMENT. 
To THE Eprtor oF ENGINEERING. 
Srr,—I was very pleased to notice from a letter in your 
last issue that a steering gear has at last been practicall 
tried which has a positive working action, whilst yield- 
ing somewhat to heavy seas striking the rudder. It has 
always been a matter of surprise to me that inventors 
have not long before this brought out something of the 
kind, for it must have struck any one as within the nae 
of possibility to devise a better arrangement than the 
screw gear. A north-country firm certainly brought out 
a ‘compensating ” gear recently, which has great advan- 
tages over ordinary arrangements, but unfortunately it 
has the vital defect that all shocks on the rudder are 
transmitted on to the teeth of the-driving wheel. 
Looking at the illustration in your issue of November 16, 
1894, it a — to me that Kermode’s arrangement lends 
itself an y to being worked by wire rope, and if this is 
so, it would be a blessing in itself to thousands of travellers 
who have hitherto had their sleep disturbed by the clank- 
ing of steering chains, kc. It is many years since I was 
at sea now, but there were times—still fresh in m 
memory—when I would willingly have sacrificed a day’s 
pay for a night’s rest from the “‘steering music.” 
Yours faithfully, 


May 4, 1897. ARNOLD BAKER. 








RAILWAYS AND TELEGRAPHS DURING 
THE VICTORIAN ERA. 

To THE EpiTor OF ENGINEERING. 
S1r,—I should like to call attention through the medium 
of your columns to the desirability of commemorating in 
a suitable manner the evolution of science and engineer- 
ing, notably in regard to railways and telegraphs, which 
forms so characteristic a feature of Her Majesty’s reign, 
and for which this country is in so large a measure 
responsible. : gcd 
nderstanding that the forthcoming Exhibition at 
Earl’s Court will tend in this direction, I trust it is 
not too much to hope that here we may see, side by side 
with corresponding apparatus of to-day, a representation 
of the state of affairs in each particular at the date of the 
Queen’s accession ; or, say, a repetition of the individual 
machine shown at the Great Exhibition of 1851, the con- 
ception of which was due to the late Prince rt. 


steps be taken to especially celebrate and place on record 
the t achievements of science and their effects on 
civilisation brought about during this Victorian era, 
which all British subjects in every part of the world have 
just now so close at heart? This might take shape in 
literature, or, with equal suitability, in a monument. _ 
It is highly probable that foreign countries would wish 
to join us in a celebration of the above description, regard 
being had for the international character of our tele- 
phic system, and particularly when we remember that 
ngland is justly recognised as the fountain-head of tele- 
graphs, as also of railway engineering. 
nere have been many suggestions with reference to 
celebrating the Queen’s long reign ; but none, so far as I 
know, of the precise nature here indicated. 
With the hope that some practical issue may be arrived 
at to give effect to a scheme of this description, 
T am, Sir, yours faithfully, 


CHARLES Bricur, 
53, West Cromwell-road, S.W. 








CEMENT IN SEA WATER. 
To THE Eprtor OF ENGINEERING. 

S1r,—May I suggest, through the medium of your 
columns, that Dr. Michaelis should add to the very 
valuable information afforded by his paper on cement in 
sea water by stating what should be, in his opinion, the 
quantitative chemical combination of a Portland cement 
which may be regarded as safe in sea water. We are 
warned from time to time of the danger of using Portland 
cement which contains some ingredient in excess, but 
we are not told definitely what should be the proper 
chemical proportions. 
That such a chemical combination can be arrived at 
would appear to be evident, else how are the manufac- 
turers to determine the character and proportion of the 
material to be added to their cement to improve it and 
render it safe for use in sea water ? 
The suggestion, that with a view to improving Portland 
cement and rendering it safe for use in sea water, manu- 
facturers should make such additions of foreign material 
as may be in their opinion necessary, is, I think, open to 
grave objection. 
If by the aid of those able chemists who have given so 
much attention to the subject, engineers were, in addi- 
tion to the mechanical tests, in a position to add to their 
specifications a chemical combination to which the pure 
manufactured cement would be uired to conform, they 
would be relieved of a great deat anxiety. 

Yours very truly, 

April 30, 1897. 


THEFT OF MICROMETERS, &c. 

To THE EDITOR OF ENGINEERING. 
_Sir,—We should be glad if you would allow us to men- 
tion that our place was recently entered by burglars, who 
abstracted a quantity of Starret’s callipers, Brown and 
Sharpe’s micrometers, &c., and if such goods are offered 
to dealers through any questionable source, we hope 
particulars will immediately be givento us. Itis ourim- 
pression, from the manner in which the tools were selected, 
that the thieves had in view a way of disposing of the 
tools through some ieee club. 

ours truly, _ 
CHARLES CHURCHILL AND Co., LIMITED 
(Charles H. Churchill, Director). 
9 to 15, Leonard-street, Finsbury, London, 
May 4, 1897. 











THE MACHINE.CUTTING OF ACCURATE 
BEVEL AND WORM GEARS. 
_ To THE EpiTor OF ENGINEERING, 
Si1r,—Since you printed my paper on the above subject 
Tam constantly in receipt of inquiries for wheels and ma- 
chines forwarded through the secretary of the North-East 
Coast Institution of Engineers and Shipbuilders. 

Will you kindly inform your readers that all inquiries 
should S addressed to Messrs. Henry Wallwork and Co., 
engineers and ironfounders, Manchester, who, at present, 
are the sole licensees, and have laid down plant for cutting 
wheels of all ordinary sizes and pitches on my systems. 
This will probably save disappointment and delay. 


ours a 
J. H. Gipson. 
Birkenhead Iron Works, Birkenhead, May 3, 1897. 








PERSONAL. — Messrs. Head, babe rs: and Co. 
Limited, of the Teesdale Iron Works, Thornaby-on-Tees, 
inform us that they have acquired the ‘‘ Stockton Forge,” 
and will continue to carry on the Eaglescliffe Foundry. 
The increased manufacturing facilities thus obtained will 
enable the firm to extend the scope of their operations. 





RusstAn Rartways.—At the commencement of this year 
there were 25,975 miles of line in operation in Russia. 
In this total the State network figured for 15,233? miles ; 
the Trans-Caspian lines for 945 miles; the Finland lines 
for 1496} miles ; and lines conceded to private companies 
for 8300 miles. The following additional lines were in 
course of construction for the State network at the same 
date: Trans-Caspian, 432) miles; Trans-Baikal, 706} 
miles; Perm and Kollens, 625 miles; Trans-Caucasian 
lines, 186} miles; and sundry lines in Russia in Europe, 
600 miles; or altogether, 2500 miles. There were also at 
the same date 22324 miles of line in course of construction 








in the fire at the Tower of don. It now lies at the 
foot of the White Tower. - 





ut quite apart from such temporary methods of com- 
memoration, would it not be eminently fitting that some 





by private companies. 
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LAUNCHES AND TRIAL TRIPS. 


Tur s.s. Dr. Hans Jiing Kiar, built to the order of 
Messrs. Hans Kiar and Co., of Drammen, was on April 
28 successfully launched from the yard of the Elsinore 
Iron Ship Building and Engineering Company, Elsinore, 
Denmark. Thissteamer is built of steel, and her dimen- 
sions are 220 ft. by 33 ft. 6in. by 11 ft. 5in. depth of 
hold. The engines are of the triple-expansion type, with 
surface condenser, and indicate 520 horse-power. 





On April 29 the s.s. Manoussis, built by Messrs. C. S. 
Swan and Hunter, Limited, of which Messrs. Galbraith, 
Pembroke, and Co., of London, are the managing owners, 
ran her official trial trip. The vessel is 275 ft. long by 
39 ft. 6 in. beam by 20 ft. 3 in. moulded depth, carrying a 
deadweight of 3070 tons on 18 ft. 9 in. The engines are 
triple-expansion, built by the Central Marine Engine 
Works, of West Hartlepool, the cylinders being 21 in., 
33 in., and 56 in. in diameter by 36 in. stroke, and the 
working pressure 160 lb. The vessel was in ballast trim, 
and the mean speed was 10} knots. 





Messrs. John Jones and Sons launched from their ship- 
yard, Brunswick Dock, Liverpool, on Thursday, the 29th 
ult., the two new paddle steamers Ruby and Pearl, which 
are being built by them to the order of the Eastham 
Ferry and Hotel Syndicate, under the superintendence of 
Messrs. Flannery and Tritton, of Liverpool and London. 
The vessels, which are double-ended, and are specially de- 
signed for service on the Mersey, are 134 ft. in length by 
22 ft. beam moulded by 8 ft. 6 in. depth. Owing to the 
special service on which the vessels will be engaged, the 
draught of water‘is limited to 4 ft. with a fullload of pas- 
sengers, which is considerably less than that of similar 
steamers running on the Mersey. The engines will be 
of the diagonal compound surface-condenser type, with 
feathering paddle-wheels, and supplied with steam from a 
large single-ended boiler working at 120 lb. pressure. 





A powerful sand pump hopper dredger, built to the 
order of the Corporation of Preston, was launched from 
the yard of Messrs. Lobnitz and Co., Limited, Renfrew, 
on Friday, the 30th ult. The vessel, which was named the 
Forshaw, is fitted with machinery for loading her hopper 
rapidly with sand by means of powerful pumping plant 
driven by triple-expansion engines. Arrangements are 
so made that, instead of loading her own hopper, the 
spoil can be discharged direct ashore or into barges along- 
side. The dredger has been built under the instructions 
of Mr. A. F. Fowler, harbour engineer for Preston. 





On Saturday, the 1st inst., Messrs. Wigham Richard- 
son and Co. launched from their Neptune Shipyard, New- 
castle-on-Tyne, a handsome steel screw cargo and pas- 
senger steamer, which they are building to the order of 
the Deutsche Dampfschifffahrts Gesellschaft ‘‘ Kosmos” of 
Hamburg. The steamcr is 385 ft. in length by 464 ft. 
beam, and will have well-finished accommodation for a 
number of passengers, and for emigrants. The engines 
and boilers are also being constructed by Messrs. Wigham 
Richardson and Co. The engines are of the quadruple- 
expansion type, working at 210 Ib. initial pressure, and 
are balanced on the Yarrow, Schlick, and Tweedy system. 





On the 3rd inst. Messrs. Ropner and Son, Stockton-on- 
Tees, launched a fine steel screw steamer named the 
Windsor, and of the following dimensions, viz. : Length 
between perpendiculars, 336 ft. 6 in. ; breadth, extreme, 
46 ft. 6 in. ; az oth moulded, 27 ft. 3in. The steamer has 
been built to the order of Messrs. Evan Thomas, Red- 
cliffe, and Co., Cardiff, and has been designed to carry a 
deadweight cargo of about 5925 tons on Lloyd’s summer 
freeboard on a light draught of water. She will be fitted 
with a set of powerful triple-expansion engines by 
Messrs. Blair and Co., Limited. 


On Tuesday last there was launched from the yard of 
the Vulcan Company at Stettin a new Atlantic liner, 
which will be the largest boat on the American station. 
Her owners, the North German Lloyd, have named her 
the Kaiser Wilhelm der Grosse. 





On Tuesday, the 4th inst., the s.s. Wreathier, built by 
Messrs. Craig, Taylor, and Co., of the Thornaby Ship- 
building Yard, to the oraer of Messrs. The Goole and 
West Hiding Steam Shipping Company, Limited, had 
a very successful trial trip. The dimensions of the 
vessel are 208 ft. by 31 ft. by 13 ft. 7in. The engines, 
constructed by Messrs. MacColl and Pollock, of the 
Wreath Quay Engine Works, Sunderland, have cylinders 
17 in., 284 in., and 46 in. in diameter by 30 in. stroke, 
and intended for a boiler pressure of 160 Ib. Over a 
series of runs on the measured mile a mean speed of 14 
knots was obtained. 





On Tuesday last Messrs. William Simons and Co., 
Limited, launched complete, from their works at Renfrew, 
a twin-screw hopper grab dredger, which they have con- 
structed for the M ersey Docks and Harbour Board underthe 
direction of their engineer, Mr. A. G. Lyster, and which 
will be chiefly employed in dredging the silt and deposit 
in the Liverpool docks. This vessel is called the Miles 
K. Burton, and is of the following dimensions: Length, 
230 ft.; breadth, 38 ft.; depth, 17 ft. The hopper has a 
capacity for 30,000 cubic lon of dredgings. The twin- 
screw triple-expansion engines are of 1500 indicated 
horse-power, and the boilers have 160 lb. working pres- 
sure. The dredging machinery consists of five hydraulic 
cranes fitted with grab buckets, each capable of contain- 
ng about 5 tons of material. The cranes dredge to a 
depth of 47 ft. below the light water line, and deliver 
the spoil into the vessel’s own hopper. Independcut 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


FEBRUARY. 


Marcu. APRIL. 











‘ 











Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 





Heavy steel rails are to Middlesbrough quotations. 





steam lifting gear for the hopper doors, and special steam 
winches, are provided fore and aft. The vessel is the 
ninth dredging vessel constructed by the builders for the 
Mersey Docks and Harbour Board. 





On Wednesday there was launched from the west yard 
of Messrs. C. S. Swan and Hunter, Limited, Wallsend, a 


steel screw steamer built to the order of Mr. John Lockie, | 
of Newcastle-on-Tyne. The vessel has been designed to | 


carry a deadweight cargo of 5600 tons on a moderate 
draught, or to carry a very large measurement cargo. The 


dimensions are: Length between Ee vendiculars, 330 ft. ; | 
dec 


breadth, 45 ft. 3in.; depth mou , 2 ft. 9in. The 
machinery is of the latest type of triple-expansion engines 
built by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend. The cylinders are 24 in., 
40 in., and 64 in. in diameter by 42 in. stroke, supplied 
with steam by two large single-ended boilers working at a 
pressure of 170 lb. per square inch. On leaving the ways 
the steamer was named the Metis. 








Port ExizaBetH.—The Town Council of Port Elizabeth 
has decided to light that town by electricity. 





Dover-OstEND Service.—The growth of this route in 
name favour has been so considerable that the Belgian 
yovernment has again added to its fleet another fast high- 
class passenger steamer, the Princesse Clementine. The 


‘service now numbers nine modern paddle steamers. The 
three first vessels of a smaller type are 270 ft. long: 


Prince Albert ; : 
| Ville de Douvres em 19 knots with 4500 
La Flandre orse-power 


The three middle class type are 300 ft. long 
Princesse Josephine \s 120} knots with 6000 


Princesse Henriette 
Rapide horse-power 
The three largest type are 340 ft, long: 
Leopold IT. g " : 
Marie Henriette } = 22 knots with 8000 
Princesse Clementine ———— 
The Princess Clementine is the finest and handsomest of 
all the fleet. She has an extra promenade deck, which 
will be much appreciated by passengers who like fresh 
,air. Her cabin fittings and furnishings are carried out in 
the most luxurious and comfortable manner by some of 
the very best Flemish artists and art furnishers. The 
decorations are superior in taste and execution to any- 
thing yet afloat. The trial of this steamer took place 
recently on the Clyde in the presence of the Belgian 
Government officials and the staff of the John Cockerill 
Company, of Seraing, the builders. Under most un- 
favourable conditions of wind and weather, she made 
| 22.18 knots—just the same as the Marie Henriette, by the 
same builders, which obtained 22.19 knots. These two 
| steamers therefore hold the record of speed for paddle 
steamers. 
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HIGH-SPEED PUMPS. 


MERRYWEATHER AND SONS, LIMITED, GREENWICH. 
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We illustrate on this page a reciprocating pump 
introduced by Messrs. Merryweather and Sons, 
Limited, Greenwich, and intended to be driven 
direct by an electric motor. As will be seen from 
our engravings, Figs. 1 and 2, there are three pump 
barrels arranged symmetrically round the motor 
shaft. The three form part otf a single gun-metal 
casting, in which also are formed the valve chambers 
and passages. Each pump piston is of ———— 
large diameter, but has a very short stroke. It is 
thus possible to run the pumps at a high speed, the 
set illustrated being intended to run at 700 revolu- 
tious per minute. The valves used are of india-rubber 
of the special form adopted by Messrs. Merryweather 
for their fire engines. They have ample area, and the 
lift required is correspondingly small. In order to 
facilitate the starting of the motor, a bye-pass valve 
is fitted between the suction and delivery water pas- 
sages. By opening this the load on the motor is made 
very small, and the motor can thus be started without 
sparking. Pumps of the class described have been 
fitted by the makers to Hatfield House and to Lord 
Rothschild’s mansion in Piccadilly, where they are em- 
ployed to give a high-pressure water service. 


INDUSTRIAL NOTES. 

Tur Employers’ Federation of Engineering Asso- 
ciations having carefully considered the question of 
working the machines, that question being left over 
without settlement at the recent conference, have 
issued a statement on the subject setting forth their 
position. As the matter is an important one, it is best 
to give it in full, so that its meaning shall be properly 
understood, in so far as the machine question is con- 
cerned. The document is signed by Colonel Dyer, of 
Elswick, Newcastle, the president of the federation. 
After recapitulating the circumstances which led to 
the dispute, and setting forth the existing condition of 
affairs, and also the position taken up by the employers 








with respect to the matter still at issue, the statement | 


referred to continues : 


The arguments brought forward by your representatives at the 
conference have not shown to the employers any sufficient reason 
why their discretion in the selection of the men to work their 
machines and other matters pertaining to the management of 
their business should be delegated to any external authority. On 
the contrary, the more the discussion of these demands was pro- 
longed, the more evident did it become to the bg neta that 
there is no middle course between a concession of them on the 
one hand, and an unqualified refusal of them on the other. The 
practical issue is to the employers as simple as it is vital, and 
they take it to be the preserving or relinquishing of their right to 
manage their own business. Accordingly, the employers at the 
conference made no counter-proposal to the one brought forward 
by your representatives. The employers believe your council will 
reconsider the reasonableness of the position here d on this 
question. Subsequent consideration has only served to strengthen 
this view, and to make more clear to the employers the im- 
possibility of any other position. 

In the matter of discriminating between the men who may 
work any particular machine or machines or do any particular 
work, the so po have a keen appreciation of the services of 
highly-skilled men. 

It may be pointed out, however, that whatever practice is 
followed in the different districts or in individual shops, such 
practice has, for the most part, had its origin in the free and un- 
trammelled exercise of the employers’ discretion in selecting the 
most suitable man for the work, rather than from any deliberate 








arrangement or understanding between employers and employed 
collectively. 

The necessity laid upon the employers of considering the large 
number of men belonging to other societies, or to no trade society, 
has also to be borne in mind, while efforts now being made in this 
country to foster a higher class of skilled artisans than heretofore, 
by imparting technical instruction, render it imperative that the 
employers, in the national interest, should be free to encourage 
ability wherever they may find it, and free also to select the most 
suitable men for the various operations carried on in their work- 
shops (a struggle against the progress of legitimate methods for 
cheapening the cost of production must-in the long run be hope- 
less). As already stated, the direct issue to the employers is as 
simple as it is vital, and they have no difficulty in arriving at the 
decision that to the pre: yon must always be left the questions of 
selecting the men and apportioning the work. Finally the em- 
~~ are glad to see from the statement communicated to the 

ress by you after the conference, that whilst the conference failed 
to effect the solution of the machine question which your society 
desired, your council recognised the good feeling which has been 
established, especially by the settlement of the trial trip, lodging 
allowance, and overtime questions; and they believe that the 
result of the discussion will enable both parties to appreciate the 
importance of a peaceful continuance of employment. 


It will be remembered that there werealtogether four 
distinctive matters before the recent conference, other 
than the one now in question, namely, trial trip allow- 
ances, lodging allowances, overtime, and the wages 
question ; the three first were practically settled at 
the conference, while the wages question was other- 
wise conceded and settled. All of these were favour- 
able to the men. But upon the one crucial point there 
was divergence, and the conference broke up without 
any definite agreement. The employers felt that they 
could not accede to the men’s proposals, and, as the 
document shows, they did not formulate any counter- 
proposals of their own. The issue is now clearly 
bese the men from the employers’ standpoint. In 
considering what further steps shall be taken, the 
Council of the Amalgamated Society of Engineers, and 
specifically the local branches, will have to consider 
the matter from another point of view than one 
specially pertaining to their own society. There 
is one other body, a union of more recent growth, 
whose members will have to be considered in 
isome way, for a contest in which one trade union 
differs from another, respecting the matter in dis- 
pute, will inevitably give rise to serious trouble, to 
the employers concerned and to sections of the trade 
affected. It is to be hoped that some arrangement 
will be possible to avert a conflict. The question, 
as put by the employers’ statement, is the right of 
selection by them of the men to do particular work. 
But underlying that is really the matter of wages to 
be paid for that work. Then if the recognised rate in 
one union differs from the rate insisted upon by 
another, it may be that the two unions will take dif- 
ferent sides in the quarrel. With the ——- con- 
ditions of industry, ‘brought about almost solely by the 
development of mechanical appliances, changes are 
sure to be made in the allotment of work. To what 
extent one party shall have the sole power of decid- 
ing as to that allotment has been one of the vexed 
questions between employers and employed for over a 
century, and at best the result has only been a drawn 
battle. The present dispute is for too serious to be 
allowed to drift into a struggle if, by any possibility, it 
can be prevented. It is a matter involving vast 








interests, not only as regards the parties actually in- 
volved, but others closely associated with them in 
kindred industries, all of whom may have some special 
interest at stake, now or hereafter, touching the same 
matter of demarcation of work. 





Reference has already been made in ‘ Industrial 
Notes ” to the movement for securing an eight-hours 
day in the metropolitan district for the men employed 
in the engineering and kindred industries. That 
movement has been organised and is under the direc- 
tion of a joint committee representing the Amalga- 
mated Society of Engineers, the Steam Engine Makers, 
the Boilermakers and Iron Ship Builders, the Smiths 
and Hammermen, Drillers, Machine Workers, Copper- 
smiths, and others. The joint committee have now 
approached the employers upon the subject, the fol- 
lowing memorial, in the form of a circular, having been 
sent to every engineering employer within the radius 
of the metropolitan district : 


To the Employers in the Engineering, Machine, and other In- 
dustries, employing members of the undermentioned societies 
in London and District : 

Gentlemen,—For some considerable time past the undermen- 
tioned societies have had under their serious consideration the 
advisability of approaching you with a view to the reduction of 
the working hours, and, after full deliberation, have decided to 
request you to concede the eight-hours working day without 
reduction of pay. 

The Government of the country granted the same to their em- 
ployés in the Royal Ordnance factories and dockyards in the 
year 1893. 

This example was followed by the Thames, Limited, and 
numerous other firms, and quite recently the Ship Repairers’ 
Association of the port of London have instituted the eight-hours 
day on both old and new work. 

We feel you will at once recognise the fairness and equity of 
our desire, which has proved beneficial to those who have received 
this concession and satisfactory to those who had given it. 

We request respectfully that your answer shall be forwarded to 
us not later than May 26, 1897, the concession to take effect at 
the commencement of the week following the date of reply. 

Signed on behalf of the societies, 
Davin Brown, Secretary to Joint Committee. 

91, Castle-street, Battersea, London, 8.W. 


It will be observed that May 26 is the date men- 
tioned for the reply of the employers, the request 
being that the eight-hours day shall begin to take 
effect in the week following. Whatever difference 
of opinion may exist with respect to the eight-hours 
movement, the more general belief is that it is better 
to obtain it by mutual arrangement than by Act of 
Parliament. It appears that in the engineering shops 
in which it has been conceded, in Sunderland, Man- 
chester, and some other places, and also in a few in- 
stances in London, the system has worked fairly satis- 
factorily. 





As the engineering employers on the north-east 
coast and elsewhere are taking joint action by means 
of their federation in the matter of selecting the men 
who shall work at machines, it is well to recall the 
fact that the engineering and shipbuilding trades are 
also federated, with the single exception of the Amal- 
gamated Society of Engineers. While the latter body 
stands aloof, having withdrawn from the federation 
soon after its formation, the ‘‘ Machine Workers” are 
members of it. The full list of societies belonging to 
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the federation includes the following 14 unions: 
Blacksmiths, Boilermakers and Iron Ship Builders, 
Brassfounders, the three great unions of Carpenters 
and Joiners, the Ironmoulders, Machine Workers, 
Painters and Decorators, Patternmakers, Plumbers, 
Shipwrights, Smiths, and Steam Engine Makers. The 
principal object of the federation is ‘‘to maintain the 
right of combination of labour by trade unionism ;” 
this is to be done ‘‘ by mutually supporting any of the 
societies in combination if individually attacked by 
any employer or bodies of employers.” The other 
objects are to abolish the character note system, to 
promote arbitration or conciliation, and generally to 
elevate labour. But the action taken is somewhat 
limited, at least in the first place. The federation is 
‘‘not to interfere in any dispute unless non-society 
men are brought in to replace the men who are on 
strike, or other unfair means are used to crush the 
society.” One of the rules is that in ‘‘a dispute no 
members of the aftiliated bodies forming part of the 
federation shall do any work of the men on dispute.” 
Another is that if a dispute arises between any mem- 
bers of the societies forming part of the federation, the 
matter shall be referred to arbitration. As the Engi- 
neers do not form part of the federation, the matters 
in dispute between them and the Machine Workers 
were not referred to arbitration, nor could the federa- 
tion interpose in the recent dispute at Sunderland, 
inso far as the Amalgamated Society of Engineers was 
concerned, Whether theallusioninthe employers’ state- 
ment to other bodies of men, in union or not, had any 
distinct reference to any one of the federated unions, 
is not very clear, but possibly it meant the Machine 
Workers. In case of any prolonged dispute, should 
such arise, the federation would be bound to aid any 
one of the federated unions if attacked, in so far as 
the rules provide. The united societies would num- 
ber, in the aggregate, considerably over 100,000 mem- 
bers, probably nearly 125,000 members all told, so 
that the force is great, and some of the unions are 
wealthy, as well as numerically strong. 





The May report of the Associated Ironmoulders 
says, ‘* our tik still holds good.” The total number 
of unemployed members was low, 204 on idle benefit, 
while 5451 were in full employment. Both in numbers 
and in funds the society stands well, the total balance 
being the highest ever attained. The association 
recently made an application to the employers in the 
west of Scotland for an advance of a farthing per hour, 
and 25 per cent. on piece rates ; a conference was then 
called, but the employers could not see their way to 
assent to the proposal. However, no definite de- 
cision was arrived at, for the conference adjourned and 
agreed to meet on a future day to consider the matter. 
In Dundee the question of an advance of 1s. per week 
is under the consideration of the employers, the con- 
cession to date from the 28th inst. if the employers 
consent to the proposal. The council suggests cau- 
tion, so as to avert a strike, if possible, at the present 
time. In five places shops are closed to union men 
until satisfactory terms are arranged. The report 
gives an account of six disputes which have been 
settled by conciliation, arbitration, or collective agree- 
ments, as showing the value of such methods. It also 
gives some account of recent — cases tried, among 
others that of the publication of a ‘‘ register of rats,” 
referring to men at work in a closed office or shop; 
the court found for the plaintiffs in each case, a sum 
of 25). as damages being awarded to each of them. 





The report of the Associated Blacksmiths states that 
trade keeps fairly good, and that there is every pro- 
bability of its ry good for some time if labour 
troubles can only be averted. Reference is made to 
the wage movements of the past month, and the report 
states that employers aave met them in a generous 
spirit, and satisfactory arrangements have been come 
to. It asks members to beware of strife, and speak- 
ing of a recent dispute by another union, says that the 
society ‘‘has never been prepared to sacrifice the mone- 
tary interests of its members for the empty gratifica- 
tion of thwarting or flouting a kindred association.” 
This is very severe, and seems to reproduce to some 
extent the views of the Engineering and Shipbuilding 
Trades’ Federation with ~espect to some recent 
disputes. Out of 45 branches, covering the whole of 
Scotland, only in one place is trade aid to be dull ; all 
the rest report trade to be good, fair, moderate, or 
steady, so that there is little to complain of, and the 
prospects, on the whole, are regarded as good. The 
continuance of a dispute at Middlesbrough is attributed 
to the action of another society, a policy which is con- 
demned. 





The Jronworkers’ Journal for May publishes the con- 
ference programme, at which the rules will be altered. 
Among other things it is proposed to raise the contribu- 
tions and increase the amounts paid atdeath of members, 
and on account of the sick allowance. The funds are 
to be centralised, and a change is to be made in the 
management. Reports are given of the meetings of 





the North of England Board of Conciliation and Arbi- 
tration, at which some disputes were considered and 
dealt with, and of the Midland Wages Board, where 
the accountant’s return left the wages as before under 
the scale. Dr. Spence Watson’s award in the ‘‘ Moss 
Bay case” (Moss Bay Steel Works) is in favour of 
the men, all of whom employed in the Bessemer, the 
mill, and the rail departments, are to be advanced 
24 per cent. in wages, the award to continue in force 
until March 31, 1898. Efforts are being made to orga- 
nise the men better in the North Stafford district, 
Messrs. Heath and Sons having been chosen as one of 
the selected firms to represent the board. Altogether 
the position of the iron and steel industries appears to 
be fairly good ; wages keep at about the same, and so 
are prices, the advance in the latter being insufticient 
to affect wages. But there is no wail over the rates 
of wages such as have been heard in years gone by. 


The report of the Boot and Shoe Operatives’ Asso- 
ciation for May contains a good deal about Norwich, 
and one phase of the dispute at that place may become 
a matter of serious litigation. The secretary of the 
Norwich Masters’ Association applied to the Masters’ 
Association of London, asking the members thereof to 
refuse employment to men coming from Norwich, and 
to dismiss any that had been employed from Norwich 
during the strike. The council of the men’s associa- 
tion thereupon took the matter up and pointed out 
that it was intimidation under sec. 7 of the Conspiracy 
and Protection of Property Act, 1875, and a demand 
is made that the Masters’ Federation shall interfere. 
The reply was that it was a local matter, and the 
federation could not interfere. But, under recent de- 
cisions, if men are discharged by reason of the circular 
they have a case for damages. What is right in one 
case is right in another. 





Activity in the engineering industries is well main- 
tained generally throughout the Lancashire districts. 
The machine tool makers are especially busy, both on 
home and foreign account. Some firms have a large 
weight of work in hand in connection with special 
tools for marine engineering establishments and ord- 
nance work; there is also considerable demand for 
tools in connection with railway requirements, and 
for special machine tools for cycle manufacturing pur- 
poses. The development of tools in connection with 
the latter will doubtless lead to further developments 
in other departments of lighter manufacture in which 
machine tools occupy so important a place. Sta- 
tionary engine builders are kept generally fully occu- 
pied both in the heavier and lighter departments. 
Locomotive builders are tolerably full of work, and 
so also are boilermakers, both of which branches have 
sufficient work in hand for some time to come. 
General engineering is busy in most districts, the 
establishments being fully engaged. The only ten- 
dency in slackening off has been in some branches of 
the textile machine making trades. The dispute in 
connection with the latter at Oldham would appear to 
be nearing the end, for at one of the two great firms 
involved an arrangement is reported to have been 
effected, although in the case of the larger firm no final 
settlement has been reported up to date. Other than 
the dispute referred to, at Oldham, there is no serious 
labour dispute in the Lancashire districts in the engi- 
neering branches of trade. What effect the questions 
at issue on the north-east coast will have upon the en- 
eyo. branches in Lancashire remains to be seen, 

ut the principle involved has a wide bearing upon all 
sections of this varying industry. In the iron trade a 
little more buying has been going on, but not for any 
very heavy weight of work ; prices, however, remain 
weak, some underselling being done to obtain orders. 
It is reported that makers are not quite so firm in 
their quotations as they were. In the finished iron 
trade there is no great change ; makers stand pretty 
firm to recent prices, but merchants quote lower. 
In the steel trade some weakening of prices has 
been observable, especially in some classes of steel. 
Even steel boiler plates have receded in price some- 
what. There is lotion less buoyancy, generally 
speaking, in the iron and steel trades than there was, 
but on the whole there is little to complain of, for 
— is not outstripping consumption to any 
arge extent, so that prices will not drop much so lon 
as there is a steady demand for material, crude a 
finished. 





The condition of trade in the Wolverhampton dis- 
trict is scarcely so good as it was. Business has been 
more quiet, the orders being chiefly for home indus- 
tries and requirements. There have been inquiries for 
the Indian and Cape markets, and merchants have 
received some well-filled lines from agents in South 
America and in the Australian colonies ; but there is 
a lack of speculation by the large shipping firms. The 
uncertainty in the Transvaal checks any development 
of business in that quarter. The better qualities of 
finished iron appear to have maintained their i- 
tion fairly well, but other qualities have gone down 
from 5s. to 10s. per ton in some cases. Marked bars 





have held their own generally, but unmarked bars 
have fallen greatly as compared with a couple of 
months ago. There has been no improvement in the 
common sheet trade, and prices are low. The steel 
trade continues good, even buoyant; there is a good 
demand, and prices are firm. Pig iron is in good 
demand, stocks are low, and prices are firm. All the 
engineering and constructive industries continue busy, 
very few being unemployed. The same may be said 
generally of the hardware industries, both in the 
heavier and the lighter departments. There is no 
serious labour dispute in the district except that of 
the small anchor smiths, who struck work last week 
for an increase of 15 per cent. in wages, on the basis 
of the 3s. lost. One or two employers seem disposed 
to concede the demand, but others hold out. In other 
respects labour questions are fairly quiet. 





In the Birmingham district the demand for all de- 
scriptions of iron has been quiet, and the stocks of 
both crude and finished material are increasing. Still 
the position is not regarded as discouraging, for manu- 
facturers and smelters have a fair weight of orders on 
hand on the basis of the higher rates of some time ago. 
These higher rates, however, cannot be obtained for 
renewal contracts, and producers are making the best 
terms they can under the changed circumstances. 
Standard quotations are practically in abeyance, 
except for marked bars. Certain classes of steel are 
in demand, mostly for cycle purposes. The engineer- 
ing and kindred trades continue busy, and nearly all 
the special local industries, both of the heavier and the 
lighter kinds, are fairly active. On the whole, there 
is little to complain of, and the prospects are by no 
means discouraging. There are no serious labour dis- 
putes pending in any branch of industry connected 
with the use of iron and steel. Employment is good, 
and in some cases a good deal of overtime has been 
made, and in some cases is still being made in various 
branches of manufacture, and that, too, without pro- 
test from the men. 





The May-day labour demonstration in London was 
the largest yet held on the first of May, but by no 
means equal to the Sunday demonstrations previously 
held. It was supposed to be a united trade union and 
socialist demonstration, but the unions were rather 
conspicuous by their absence than presence. The 
speakers were mostly of the several socialist groups, 
not a single trade unionist of any standing being to 
the front. The procession consisted of the socialist 
bodies and the labour unions of the unskilled groups, 
with a few exceptions, such as the Tinplate Workers, 
Farriers, Upholsterers, Glass Bevellers, and French 
Polishers. The Engineers, Ironfounders, Boilermakers 
and Iron Ship Builders, Masons, Carpenters, Brick- 
layers, and other great unions were only informally repre- 
sented. Among the speakers there was not the single 
name of any trade union leader of 10 years’ standing. 
No labour member graced the platforms, and even the 
labour members of the London County Council were 
not to be seen. The resolutions were of the usual 
socialist type—in favour of a co-operative common- 
wealth in which the State should own all the 
instruments of industry, to be controlled by orga- 
nised committees, with equal opportunities to all. 
The second affirmed an eight-hours day, free main- 
tenance of all children in the schools, abolition of 
child labour, old-age pensions, and a lot of purely 
political measures to make the Government democratic. 
There was very little in the way of demonstration 
in the great towns of the kingdom. On the Con- 
tinent the largest gatherings were in Austria ; 
in Vienna the procession was from 40,000 to 50,000 
strong. At Buda-Pesth a gathering was dispersed. 
In Berlin there was no disorder. In Spain there were 
holiday gatherings. In Paris all was quiet. In 
reality there was very little ardent life in any of the 
demonstrations, either at home or abroad. 





The movement for an advance of wages on the east 
coast by the boilermakers has ended in an amicable 
settlement. The advance asked for was ls. 6d. per 
week on time wages and 5 per cent. on piece rates. 
The men affected are platers, riveters, flangers, angle- 
smiths, &c., and comprise altogether several thousands 
of workers. 





There was a strike of shipwrights at Southampton 
last week, in yacht yards, over demarcation of work, 
the difference being with the ship joiners. Both bodies 
are connected with the Engineering and Shipping 
Federation, and therefore the dispute ought to have 
been referred to arbitration by the two unions, in 
accordance with the rules. 





The engineers’ dispute at Grimsby has been settled 
by compromise. The men asked for 3s. per week ad- 
vance; the employers offered 2s, per week ; this sum 
the men accepted, and ended the dispute. 


The engineering employers in the Edinburgh district 
have conceded an advance of ls. 6d. per week to the 
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smiths and hammermen in Leith and Edinburgh ; 
about 200 men will benefit by the advance. 





Nearly 700 masons and labourers struck work at 
Huddersfield on Saturday last, the latter for an ad- 
vance in wages. The carpenters and joiners at Wat- 
ford are on strike for an advance, and at the close of 
last week they offered to submit the matter to arbitra- 
tion, but the employers refused to consent to the re- 
ference. 


At the conference of the North Wales Quarrymen’s 
Union, it was decided to seek another interview with 
Lord Penhryn, with the view of coming to some terms 
over the existing dispute. 





A strike of about 1000 carpenters, plasterers, and 
labourers took place at Plymouth on Saturday last for 
advances in wages and other conditions respecting 
their labour. The strike of brickmakers at Birming- 
ham was ended, after about a week’s idleness, by the 
employers conceding the terms asked for. 


A general strike of farriers is threatened in London, 
the men to be called out on the 8th inst. (to-morrow) 
unless the terms asked for are conceded. 








THE GENERATION OF ELECTRICAL 
ENERGY FOR TRAMWAYS.* 
By Mr. J. S. RAwortu, Member. 


THE development of the dynamo electric machine, and 
its gradual adaptation to new purposes, have provided 
engineers with a series of interesting, but extremely 
puzzling, problems. 

The first problem was to drive the dynamo; the second, 
to drive it at an even speed ; the third, to drive it econo- 
mically at full load; the fourth, to drive it economically 
at,light load. 

In 1880 almost any engineer would have tackled the 
whole four with that lightness of heart which many pos- 
sessed who took on only one at a time, and found to their 
sorrow that the infant dynamo, like other young persons, 
could set them questions which they could not answer. 
By slow and painful processes these four problems have 
been wholly or partially solved ; and although we cannot 
certainly say that the dynamo has no terrors in store for 
us, yet we feel that we can now approach him with some 
of the confidence of the lion-tamer, who at least knows 
the exact moment when to get outside. 

My attention has been directed to this question of 
electric traction by certain articles in the American Press, 
by someevents which I have observed in this country, 
and by the fact that some central station engineers have 
evinced a very strong desire to supply current for traction 
at the modest price of 3d. per unit, ‘‘to improve their 
load factor”—a very happy thought—possibly too happy 
for this world. 

The principal object of this paper is to show that a 
suitable and paying price for the supply of electric energy 
for tramway purposes, under reasonably favourable condi- 
tions, is 1d. per unit, and that the said supply will reduce 
the cost of the lighting current by an amount which, 
though small, is definite. 

It is necessary at this point to turn hack to the year 
1891, when, during the discussion on Mr. Crompton’s 
papers on the generation and distribution of electrical 
energy, Mr. Willans told us what no living man previously 
knew—that the curve of total steam consumption of a 
constant expansion engine is practically a straight line, 
and consequently the most economical load of such an 
engine is its full load. He also showed us that the steam 
consumption at no load, of such an engine, non-condens- 
ing, is about one-third of its full load consumption. 

These were very awkward facts. The only pleasant 
thing about the Willans diagram is that, as the line is 
straight, one can draw it with a ruler; but it was not 
Willans’s fault that the line was straight, and_we aré 
under great obligation to him for having called our 
attention to it, and for having, as it were, planted a 
lighthouse-on a submerged rock. : 

The immediate outcome of this discovery was that 
engine cylinders were made smaller; no margin was left 
for: fall of boiler pressure or for overload, simply because 
any such margin would obviously entail waste of steam. | 

The effect of the straight-line diagram is shown in 
Fig. 1, where the indicated horse-powers are_abscisse, 
and the steam consumptionis ordinates. The Willans line 
is shown at A B. ‘ ; 

The line C B is drawn from the origin to meet the line 
AB at the point B. Vertical measurements from the 
base line to the line C B are proportional to the indicated 
horse-power. The loss, therefore, at any given Pind is 
shown by the distance between the lines A Band CB. | 

Indicated horse-power, however, to the electrical engi- 
neer, is but a stepping stone in the path to his goal, 
which is electrical horse-power. : 

For his benefit, therefore, we must draw another line, 
D B, the distance C D representing the indicated horse- 
power necessary to drive the dynamo magnetised, but 
without external load; the vertical distances between the 
lines A B and D B represent the losses at various powers 
per electrical horse-power. ; : 

As Mr. Willans pointed out, they are terrible ; for in- 
stance, in an engine taking 234 Ib. of steam per electrical 
horse-power at full load—that is to say, about the best 
commercial result obtainable—the consumption at half- 
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load is 32 1b., and at quarter-load 521b. These are all 
well-known and thoroughly established facts ; the ques- 
tion for us is, ‘‘Can they be ameliorated or cured?’ The 
answer is, ‘‘Yes;” or, more precisely, they can be 
ameliorated considerably, and to some extent cured. 

The first method of amelioration is shown in Fig. 2, in 
which everything remains as in Fig. 1, except that by 
increased efficiency in the engine and dynamo the toe of 
the electrical org: appl line has been moved back from 
D to E; the line EB is thereby made more nearly parallel 
to the Willans line A B, and the losses therefore reduced. 
The prospect of improvement in this direction is small, 
but we may possibly get 3 or 4 per cent. 

The next step is to apply a condenser to the engine ; the 
effect of this is more strongly marked, as it raises the base 
line to the position X Y, and from the point F, vertically 


above the point E, we draw the line F B. The new base 
line is nearer to the Willans line at all points than the 
original base line, and the lines A B and F B have become 


more nearly parallel. The effect of the use of a con- 
denser, as compared with the non-condensing example 
quoted above, is to reduce the full-load consumption per 
electrical horse-power from 233 lb. to 20 Ib., the half-load 
= 32 lb. to 24 Ib., and the quarter-load from 52 Ib. to 


In both these examples there is considerable loss by 
working much below full load ; and this fact has been so 
fully realised by electrical engineers that t care has 
been exercised by those responsible for the design of elec- 
tric lighting stations to sufficiently subdivide the plant, 
and by those who superintend the working thereof to 
make use of that subdivision so that there may be very 
little loss due to working engines underloaded. But even 
the subdivision cure has brought with it its own peculiar 
disease, namely, complication of pipes and valves, in- 
volving much constant waste in condensation, and, worse 
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still, the necessity for skilled supervision to make those 
constant changes in the plant which we all recognise as 
necessary to secure economical working. i 

The bearing of all this on the traction question is that 
some engineers, fully realising that they cannot by any 
possibility change their engines as quickly as their load 
changes, bes come to the conclusion that a unit of elec- 
trical energy, generated under the conditions attending 
the transmission of power for traction purposes, will cost 
as much as, if not more than, the unit now costs them for 


If we had no better prospect before us than that which 
is set forth in the gospel of straight lines, which has sunk 
so deep into the minds of electrical engineers that the 
limitation of it to constant expansion—that is, to throttle- 
valve engines—appears to be entirely overlooked, then 
our Diagram No. 2 would form the basis of the best 
results we could expect under present conditions. 

But automatic expansion introduces an entirely new 
feature; the straight line of Fig. 2 becomes the curved 
line of Fig. 3, which, it will be observed, from the point 
of maximum load B, down to the point K—which repre- 
sents about one-third load in electrical output—shows 
everywhere a gain instead of a loss of steam per unit of 
energy generated ; and even below the point K, down to 
no load, the losses are much less than in Fig. 2. 

The most economical load is indicated by the point M, 
where a line drawn from the point F touches the steam 
curve tangentially. . : ‘ 

In an automatic expansion engine working with a con- 
stant boiler pressure, the mean pressure referred to the 
low-pressure cylinder, or, in other words, the horse-power 
deve 4m) is an index of the point of cut-off; that is to 
say, a high mean pressure means a late cut-off, and a low 
mean pressure an early cut-off ; therefore, to get a fairly 
high, that is, an economical ratio of expansion, the mean 
pressure must necessarily be much lower than the practical 
maximum, which is about 50 lb. per square inch. From 





an electrical engineer’s point of view the engine must be 
under] he practical application of this ancient 
and approved theory to electric traction work is as 
follows : 

In the first place, as the average load remains fairly 
steady throughout the day, and the momentary variations 
are as erratic as they are great, there is obviously no ad- 
vantage to be gained by subdivision of the plant ; the 

roblem therefore approaches that of factory or mill driv- 
ing, and the solution will probably be similar, viz., by 
one engine large enough to do the work, and one man to 
oil it. There must, of course, be a spare engine and 
dynamo ; but there is no necessity to ane the engine 
under steam, as the conditions of traction service in re- 
spect of absolute continuity are not so rigorous as those 
of electric lighting. 

Assuming for the moment that this solution be adopted, 
I propose to prove that by it, whether it be the best solu- 
tion or not, electrical energy can be supplied at the ter- 
minals of the generator, as stated previously, for less than 
1d. per unit. 

Take as an example the case of a comparatively small 
tramway requiring 1,000,000 units per annum. The tram- 
way day is 16 hours, with about 14 on Sunday, making 
ck 29a week, or 5720 per annum. The average load to 
Pp uce a total of 1,000,000 units per annum is 174.82 

ilowatts. 

The actual ascertained load factor during the working 
hours (varying ——— to circumstances) appears to be 
about 60 per cent., but I prefer to err on the safe side, 
and to assume only 50 per cent., which brings out the 
plant capacity at 350 kilowatts, or 470 electrical horse- 

wer. The total indicated horse-power to be provided 
is, therefore : 


Electrical horse-power 470 
6 joss in dynamo ... 30 
94 
10 jogs in engine 55.5 
90 

Total indicated horse-power 555.5 


Quite a small engine compared with the ordinary run of 
cotton mill engines. 

The low-pressure cylinder need not be larger than 
30 in. in diameter, working with a maximum mean pres- 
sure of 43 Ib. 

The average indicated horse-power would be— 

50 





470 x 235 E.H.P. 
100 
Loss in dynamo 30 
» engine 55.5 
Average indicated horse-power 320.5 


which is equivalent to a mean pressure of 25 Ib. per square 
inch referred to the low-pressure piston. This mean 
pressure, with boiler at 150 and a 27-in. vacuum, corre- 
sponds, approximately, with 20 expansions, and is as 
nearly as possible the mean pressure adopted in modern 
cotton-mill engines. The usual ascertained consumption 
of steam under such circumstances is 144 lb. per indicated 
horse-power, and of coal 1.7 lb., corresponding to an 
evaporation of 84 lb. of water per pound of coal. 

In the paper on cheap steam power which I had the 
honour to read in November, 1896, before the Northern 
Society of Electrical Engineers, I raised this figure to 
2lb., to cover all incidental losses, and was informed 
by several speakers that I was much outside the actual 
results obtained. Nevertheless, I propose to adhere to 
the 2 1b. Thus we get our cost made up as follows: 


320.5 H.-P. x 5720 hours x 2 





2240 
fe & 
1636 tons, at 10s. ae pe ae USE "eS  @ 
Mngine-driver, in two shifts, at 36s. 187 4 0 
Sunday work, one-sixth ... » 31 64¢0 
Stoker, in two shifts, at 24s. 124 16 0 
Sunday work, one-sixth 20 16 0 
General man, at 24s.... 62 8 0 
Oil, waste, &c. ; 52 0 0 
1296 8 0 


Net cost per unit, 0.311d. 


We now come to capital and incidental charges. ‘ 

Taking the value of the plant in duplicate, including 
cost of land and buildings, at 17,000/.—of which 11,000/. 
stands for plant, and .6000/. for land and buildings—we 
have— 


£ 
Rates and taxes a ba 125 
Repairs, 24 per cent. on 11,0002. 275 
ss 1 per cent. on 50002. 50 


» . 0 per cent. on 1000/7. Hs ee 0 
Depreciation, 5 per cent. on 11,000/. 550 
2 per cent. on 5000/7. 100 


1100 


” 


= 0.264d. per unit. 

We have only one other item to consider—that is, 
management. 

At the outset it would appear that the plant would re- 
quire no more management than the steam plant of a 
cotton mill ; but, as I am extremely anxious to find good 
berths for my numerous friends, I provide for one engi- 
neer in charge at 300/. per annum, and 100/. for office ex- 
penses—total, 400/. 

= 0.096d. per unit. 


Our total expenses now stand thus: 
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Per Unit. 
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da, 
Generation 0.311 
General charges 0.264 
Management 0.096 
Total 0.671 
Balance 0.329 
Selling price... 1.000 


Our total profit is, therefore, 1,000,000 units at 0.329d. 
= 1370/. 16s. 8d., or 8 per cent. on 17,0007. This result is 
arrived at by aeray | commonplace figures, with, in every 
case, a margin on the safe side, and with a clear reserve 
of 100 per cent. of power over mean load. There is 
actually a much larger reserve, for I have taken the 
maximum mean pressure at 43 1b., whereas 48 lb. would 
be still a safe figure. Incidentally it is worth remarkin 
that the limitation of the working plant to one engine anc 
dynamo is an extremely economical arrangement, because 
it reduces the switching gear to one large change-over 
switch, which may be worked by an ordinary reversing 
lever standing out of the floor; and the services of a 
switchboard attendant can be dispensed with. On the 
other side of the engine, the simplification of pipes and 
valves is equally noticeable. 

The next subject for consideration is the effect of an 
electric traction load on the load factor of an electric 
lighting station. It is obvious at the outset that the mere 
fact of the traction load factor being higher than the 
lighting load factor cannot be taken as influencing the re- 
sult; for the unit of output for traction purposes, by 
reason of the higher load factor, will command a lower 
price—the price, in fact, at which it could be produced in- 
dependently of a lighting station. The question still 
remains, What influence will the presence of a traction 
contract have on the cost per unit? 

In the first place, it would increase the load factor of 
the chief engineer ; and if he did not at the same time 
demand an increase of salary, the effect would be appre- 
ciable. I suggest that a corporation possessing specially 
benevolent sentiments might raise him 100/. a year, thus 
saving 2007. of the 300/. which I have allowed for. 
Further, one spare boiler might possibly be dispensed 
with ata saving in capital of, say, 1000/., the charges on 
which are worth 120/. a year. Further, it would probably 
be possible and convenient to take steam for the day-load 
lighting plant from the traction boiler, thus saving one 
stoker on one shift—say, 60/. per annum. Beyond these 
three I cannot find any openings for further savings. 
They therefore stand thus : 


£ 
Manager 200 
Boiler 120 
Stoker 60 
Total 380 


Quite a considerable sum, but small in comparison with 
some people’s expectation. It is sufficient to raise the 
profit on the traction plant from 8 per cent. to 10 per 
cent., or to reduce the price of the unit from 1d. to 0.918. 

In all the above calculations as to the cost of generat- 
ing power for electric traction, commonplace efficiencies 
are taken, such as any engineer will freely guarantee ; 
the boiler is only called on to evaporate 84 lb. of water 
per pound of coal, and a very considerable margin is 
allowed for banking fires and other incidentals. The cost 
of coal is taken at 10s. a ton, which is higher than the 
usual price in Midland and northern towns. 

A paper dealing with the generation of power for 
electric traction would not be complete without a special 
reference to the problem of engine construction which is 
supposed to hang round the neck of this young daughter 
of electrical science. 

In the technical journals articles on this subject con- 
stantly appear, and as constantly terminate without 
saying one single word of any value to anybody. They 
tell us that direct coupling is more economical than belt 
driving, that it is desirable to have a condenser, that the 
use of compound engines is becoming common ; and they 
might add with equal truth that Queen Anne is dead. 

I have not yet seen any reference to the necessity for 
automatic expansion which was explained and insisted on 
by Captain Sankey in his paper on the governing of steam 
engines, read before the Institution of Mechanical Engi- 
neers in April, 1895. 

No pretension was made by the author to originality in 
his treatment of the subject, but it was, nevertheless, so 
elegant and so perspicuous that I have no hesitation in 
saying that it ought to be assimilated by every electrical 
engineer, and particularly by those who have any interest 
or duties in connection with electric traction. Further, 
the aforesaid articles, whilst they omit all reference to 
automatic expansion, and to average or maximum mean 
pressure, all agree in giving special prominence to an idea, 
which may be most easily explained by the following 
quotation from the paper of Mr. Richard McCullock on 
the modern power-house : 

““The main objection which was urged against the 
direct-connected generator was the fact that the shocks 
resulting from overloads were thrown directly on the 
engine, and that there was none of the cushioning effect 
that a belt connection might supply. While this is un- 
doubtedly true, the best argument which may be sub- 
mitted against it is that none of the installations of direct- 
driven generators can trace any trouble to this source.” 
Thus we find American practice refuting American 
theory. The theory, however, is not ‘‘undoubtedly true,” 
but undoubtedly erroneous, as will be evident from the 
following considerations : 

(2) In an automatic expansion engine the maximum 
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initial pressure on the high-pressure piston is attained 
every stroke, at any load, from quarter to full. 

(») The size and strength of the parts of the low-pres- 
sure engine are always made equal to those of the high- 
pressure. 

(c) The maximum stress on the valve gear occurs at 
light load, not at full load. 

(d) Inertia stresses are reduced by reduction of speed. 

The torque on the crankshaft is undoubtedly increased 
by increased mean pressure ; but, as crankshafts are built 
to withstand the strain caused by water in the cylinder, 
the steam pressure never troubles them. I have myself 
seen cylinder covers torn off, pistons broken, and even 
cylinders lifted off their standards by water, without any 
damage to the crankshaft. 

Electric traction involves sudden variations in load, 
but, barring short circuits, there is no difficulty in 
arranging the power plant so that in no case shall the 
maximum load exceed the power of the engine : therefore 
neither the strains nor the wear due to such causes will 
ever exceed those which are daily dealt with in electric 
light stations; for it must be remembered that electric 
light engines are quite commonly, even usually, built to 
work with a mean pressure of 42 Ib. per square inch, and 
so do work without distress or trouble of any kind. 





Should, however, some person imagine that varying loads 
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are more trying to steam engines than a constant full 
load, then this country will provide them with any 
number of examples of steam engines driving rolling 
mills in which the fluctuations of load are more violent 
than any that can be found in connection with electric 
traction. The effect of short circuits, which used to be 
serious, is now minimised by automatic circuit-breakers 
which amply protect the dynamo, 

On the question of governing, it is unnecessary to say 
anything. With slow-speed engines and relay governors 
a large flywheel may be necessary ; but with high-speed 
engines fitted with automatic shaft governors acting 
directly on the high-pressure eccentric, special flywheel 
power is certainly not required. The rapidity and pre- 
cision with which shaft governors perform their functions 
are so remarkable that I hesitate to describe them without 
the support of a demonstration; but, following the 
example of George Stephenson, who said that his loco- 
motive could run 16 miles an hour, I may say that the 
total variation in speed may easily be pce ine f by 2 per 
cent. 








GRAVITATION STAMP MILLS FOR 
QUARTZ CRUSHING.* 
By D. B. Morison. 
THE magnitude of the a industry of to-day, 
and the enormous possibilities in the near future, can 
* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 
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GRAVITATION STAMP MILLS. 
(For Description, see opposite Page.) 
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only be fully realised by those who carefully analyse the 
returns from the principal fields. Take for example the 
Rand, which, in 1896, produced gold valued at 9,000,000/., 
and, again, the goldfields of Australasia, with an output 
of 8,700,000/.; then consider the vastness of the mineral 
resources of the United States, Russia, India, South 
America, Mexico, British Columbia, &c., or a total world’s 
output of 45,000,0007., and refiect on what it means even 
to the manufacturer of mining machinery. 

The magnificent development of modern gold-mining is 
due in no small degree to the ceaseless energy of mining 
engineers, who have evolved an immense industry from 
what was formerly a mere speculation, and nothing has 
contributed to this change to a greater extent than im- 
provements in machinery for milling the ore, and in 
methods of extracting the metal. Hundreds of mines, 
which a few years ago would have been commercially un- 
workable, are at present profitable investments, for the 
reason that the introduction of each new appliance or 
method which reduces the cost of production, marks an 
era, inasmuch asit is immediately followed by the opening 
up of mines with still lower grade ore, and the successful 
working of others whose position or depth formerly 
rendered this impossible. 

A single paper will not admit of the entire machinery 
of a modern mine being dealt with, so the writer pro- 
poses to analyse the mechanics of that almost universal 
machine, the gravitation stamp battery, and to describe 
some recent developments. 

The principal constituent of gold-bearing reefs is quartz, 
and in order to extract the gold this quartz has to be 
stamped into powder. Quartz, when mined, is generally 
in large pieces, and these are reduced to 14-in. cubes by a 
rock breaker, of one of the many well-known types, before 
passing into the stamp mill. One of the earliest records of 
astamp mill is that in 1529 one was used in the Hartz 
Mines in Germany, and the illustration (Fig. 1, page 624) 
is taken from Agricola’s work published in 1556. It is 
naturally very primitive in design, and consists of a wooden 
barrel with projecting pins which raise and release wooden 
stems, the stamp heads being of quartzite or of iron. 
Cornish stamps for tin mining are of much the same 
general design, modernised as regards the extended use of 
metal for bearings. Another primitive form of stamp, used 
in the Malay peninsula, isshown in Fig. 2. The great step 
in the improvement in stamp mills is due, however, to the 
ingenuity of American engineers, and took place in 1856, 
soon after gold-mining commenced in California, the 
wooden square stems being replaced by round iron, and a 
rotary movement given to the stamp head by the action 
of the cam. Since that date the various details have been 
perfected by engineers of all countries, with the result 
that of the entire quartz-crushing machines in the world, 
it is estimated that 90 per cent. are gravitation stamp 
batteries. In its essential feature the gravity mill is un- 
altered, viz., that a spindle with a heavy weight attached 
is lifted by the action of the cam, and allowed to fall on 
the ore under the action of gravity. The general arrange- 
ment of a modern Californian stamp mill is shown on 
Fig. 3, page 625, and its principal details are the frame, 
stem, cam, head, shoe, die, and mortar. Usually the frame 
is of wood of very massive design to withstand the intense 
vibration, and is arranged to contain the stamps in sets 
of five. 

The stems (Fig. 4) are of wrought steel, about 3 in. in 
diameter and 14 ft. long, tapered at each end for fitting 
into the head. Each stem is guided top and bottom by 
wooden guides, and about midway between these guides 
is the tappet. The modern tappet (Figs. 5 and 6) consists 
of a steel or iron casting, Saead to fit the stem to which it 
is secured by a gib tightened by two or three tapered keys; 
the ends of the tappet are carefully machined, the lower 
end forming the driving surface. The cam (Figs. 7 and 8) 
is usually of the two-armed type, and of cast steel, the 
surface being carefully machined, and the curvature accu- 
rately proportioned. The camshaft is of iron, about 5 in. 
in diameter, and supported at the ends by massive bear- 
ings. The head (Figs. 9, 10, 11, and 12) 1s of cast iron, 
bored at one end to receive the stem, and at the 
other to receive the shoe. Drift ways are cast at the 
base of each recess in order that the head may be 
released from the stem or shoe when necessary, the 
heads being usually about 9 in. in diameter by 16 in. to 
20in. long. The shoe (Fig. 13) is of forged steel of circular 
section, about 9 in. in diameter by 8 in. long, terminating 
in a shank which fits into the head. Its life depends on 
the quality of the material of which it is made, and on the 
nature of the material to be crushed. Good cast iron 
shoes will lose about .4 1b. to 1.5 1b. per ton of quartz 
crushed ; and forged steel from .3 lb. to .7 Ib. The die 
(Figs. 14 and 15) forms the anvil on the face of which the 
ore is crushed, and is of cast iron or forged steel, the upper 
part being cylindrical corresponding in diameter to the 
stamp shoe; its lower part is octagonal, so that when 
placed in the mortar box each die is kept in its correct 
position by the others. The mortar box Figs. 16 and 17, 
page 625) in which crushing takes place is of cast iron, 
the bottom forming a trough for the reception of the dies. 
Quartz is fed through a shoot in the back, the inclination 
being such that the ore is directed to the middle of the 
dies. In the front of the mortar is the screen, having a 
frame of wood covered with perforated metal plates or 
wire gauze, the meshes of which will just pass a fine sew- 
ing needle. For wet crushing water is supplied to the 
mortar box in proportion to the fineness to which the ore 
is crushed, aos varies from 200 to 400 cubic feet per ton, 
the material passing through the screens in the form of 
pulp. The extraction of gold from the pulp does not come 
vithin the limits of this paper,* except as regards that 
portion which is extracted in the mortar box. Mercury 
1s in universal use for the extraction of gold, as it is not 





* Vide ‘Gold-Milling,” by Henry Louis. 


1 . . ! 
| only fluid at ordinary temperatures, but has a marked 


affinity for gold, the alloy of gold with mercury being 
knownas its amalgam. Amalgamation inside the mortar 
box results from charging the pulp with a small quantity 
of mercury every few hours. The churning action of the 
stamps soon causes this mercury to be intimately mixed 
with ;the pulp, and by coming in contact with particles 
of gold small accumulations of amalgam are formed, some 
of which settle down in the bottom of the mortar box, 
or are caught by adhering to copper plates placed at the 
back and front of the box, whilst others are forced through 
the screen and are caught by the copper plate over which 
the pulp flows when leaving the screens, the remainder 
being extracted by some chemical, as, for example, the 
cyanide process. A general clean-up usually takes place 
once a week, and after the stamp heads have been hun 
up or suspended the entire mortar box is carefully clean 
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out, and all the amalgam collected. Experience has 
proved that five is the most suitable number of stamps 
to work in one battery. The camsare set at equal angles, 
the order of falling being 1, 4, 2, 5, 3, or 1, 3, 5, 2, 4, 
these having been found the most effective for maintain- 
ing a uniform wash of pulp, and minimising the accumu- 
lation of particles of crushed quartz at each end of the 
mortar box. In modern mills.the total falling weight of 
each stamp varies from 750 lb. to 1150 lb., and the height 
of drop from 6 in. to 8 in., depending on the hardness of 
the quartz to be crushed. 

The time taken by the head in dropping depends upon 
theoretical considerations governing a falling body, to- 
gether with retardation due to friction. The time occu- | 
pied in seconds by a body of any weight falling from rest | 
in vacuo is equal to - be where H = height in feet, 
and G = acceleration in feet per second er second due 
to gravity, and may be taken as 32.2. Thus a weight 
would fall through 6 in. in .176 second (Fig. 18), and sup- 








posing it was raised in an equal time the number of drops 


€0 
176 x 2 
certain height and allowed to fall from rest acquires a 
velocity which depends upon the distance through which 
it falls. Thus a weight falling from rest through a dis- 
tance of 6 in. would acquire a terminal velocity of 5.67 ft. 
per second (Fig. 19), this result being found by the for- 
mula V = ,/2GH where V = velocity in feet per 
second, H = height in feet, and G = 32.2 as before. 
Work is also stored up by a body in motion, and a 
measure of the work is the height through which the 
body must be raised in order that wc A falling it may 
y. 


acquire the velocity at which it is actua moving. The 
2 


amount of work thus stored up = wWx_V , where V = 


per minute would be = 101. <A body raised a 


velocity in feet per second, G = 32.2 acceleration in feet 
per second per second, W = mass. Thus the accumulated 
work ina weight of 900 lb. falling from rest through 6 in. 


900 x 5.672 x . 

2x399°° % 450 ft.-lb. Reference to 
Fig. 19 will show the velocity which has to be acquired 
in order that a body may rise a certain height before 
coming to rest, and is the converse of a falling body. 
Thus, were it possible for the stamp head to acquire at 
the end of its drop an upward velocity equal to that 
at the moment of striking the die, it mae rebound to its 
original height. In an ordinary gravity stamp mill the 
head is raised by means of a cam, the object being to con- 
vert the rotary motion of the camshaft into an upward 
rectilinear motion of the stamp stem, so that the lifting 
velocity shall be uniform. If during any portion of the 
upstroke the upward velocity of the stamp head acquired 
from the cam is less than that which would be required 
for it to complete its normal stroke under the retarding 
influence of gravity and friction, it follows that pressure 
is exerted on the tappet by the cam, and each is in con- 
tact with the other, But if the velocity imparted to the 
stamp head by the cam is at any portion of its upward 
stroke greater than required for it to complete its normal 
stroke under the same conditions, then the tappet leaves 
the cam and completes the stroke unaided. A practice 
it is usual to round off the toe of the cam in order to allow 
for this movement, even when running at normal revolu- 
tions, but this upward velocity has an important bearing 
on the available number of drops per minute of the stamp 
head, in that it governs the revolutions per minute of the 
cam. Another oie influencing the number of drops is 
the time a for — or the interval between 
the shoe striking the ore and the cam strking the tappet. 
It will be seen, therefore, that there are definite limits to 
the number of drops per minute in a cam stamp mill, and 
as the subject is of great importance to mining engineers, 
the writer hopes the following experimental results will 
be found useful. 

The experiments were made on a stamp head of the 
following dimensions : 

Stem, 3} in. in diameter ; length, 13 ft. 

Depth of guides: Top, 14 in. ; bottom, 14 in. 

Distance between guides, 6 ft. 2 in. 

Combined weights of stem, tappet, head, and shoe, 

900 Ib. 
A Sandycroft standard cam was used, and the machine 
was worked for a week before any records were taken, the 
guides being very carefully lubricated, so that the ter- 
minal velocities of drop certainly exceed those which are 
obtained in everyday practice. 

Diagrams were taken on a drum 7 in. in diameter, 
driven at a uniform velocity by a pulley on the camshaft. 
A recording pencil was attached to a washer on the stem, 
this washer being loose on the stem, and held in position 
by a collar on either side, so that the rotation of the stem 
was not interfered with. Careful records of the number 
of revolutions 7 minute were made by three independent 
operators, each experiment was repeated at least three 
times, and the utmost care was exercised throughout to 
obtain reliable and correct data. The first series of ex- 

riments were made under the conditions of dry crush- 
ing, or without water in the mortar box; in the second 
series the heads were immersed in water, as in wet crush- 
ing, just sufficient material being i. on the dies in each 
case to prevent metallic contact. Half the experiments 
were made with the tappet set to a 6}-in. drop, and the 
remainder at a drop of 8in. Diagrams (Figs. 20, 21, and 
22) were taken under the conditions of wet crushing at 82, 
88, and 97 drops per minute, with the tappet set at 64 in. ; 
the cycle of movement being (1) raising the weight, (2) 
dropping the weight, (3) the time during which crushing 
takes place. When the cam comes in contact with the 
tappet, the weight is not raised gradually, but_ is 
ray tere? to acquire instantly a velocity corresponding 
to that of the cam, or, in other words, a blow is struck on 
the tappet by the cam ; and it is this blow which is the 
cause of much of the intense noise and vibration which 
are inherent defects in a cam stamp mill. This vibration 
may be, of course, minimised in intensity by constructing 
the framework with heavy scantlings, and providing deep 
foundations ; but the tendency to vibrate due to the 
action of the cam, still remains, and the mechanical effi- 
ciency cannot be increased by simply adding weight of 


in vacuo = 











material, but only by removing the cause. Ina properly 
constructed cam, designed to give a drop of 8 in., for 
example, the vertical component of the velocity of the 
cam is, for 80, 90, and 100 drops per minute, about 
1.608 ft., 1.8 ft., and 2.01 ft. per second respectively, and 
reference to Fig. 19 will show that, having acquired a 
velacity of 2 ft. per second, a weight will continue its 
upward movement # in. unaided—due to its momentum— 
less, of course, the retardation through friction. It is 

rincipally on this account that a cam stamp has such a 
= limit of available speed ; as it is evident that if the 
uniform upward velocity is such that the weight travels 
beyond its normal stroke, then, before it has time to reach 
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the die, the second cam meets it, and by receiving the full 
force of the blow, an accident is very liable to result. 
Diagram Fig. 25 was taken at this critical period, and 
evidence of the great vibration is shown by the very wavy 
line made during the upstroke. When the highest point 
is reached, the fall takes place under the action of gravity, 
retarded only by frictionof guidesand passage through the 
water. On the terminal velocity depends the energy of blow, 
and this may be obtained from the diagram by taking a 
trigonometrical tangent to the curve. Compared with 
the energy due to theoretical gravity, this loss amounted 
to 17 per cent., which was the mean of 24 experiments, 
including those with an 8-in. drop, as represented by Dia- 
grams 23, 24, and 25. The critical speed, with the latter 
drop, was found to be about 94 per minute; but the 
vibration was so severe at this speed that difficulty was 
experienced in obtainable reliable diagrams. The loss in 
energy with light weights naturally shows a greater per- 
centage than with heavy ; and in order to prove this, the 
head and shoe were removed, and the resulting diagrams 
gave a loss of 24 per cent. The dry crushing experiments 
showed a loss of 5 per cent. less than wet crushing, this 
being the mean of 24 experiments. It will be observed 
that no fractions of a drop are taken, so that the terminal 
velocities are correct to within a maximum of one dro 
per minute, or, say, to within 2 per cent.; but the uni- 
formity of the results extending over 48 experiments was 
very marked, so that the means may safely be accepted as 
representing accuracy. 


(Zo be continued.) 








MECHANICAL PROPULSION ON CANALS.* 
By Mr. Lestiz 8S. Rosrnson, of London. 
(Continued from page 594.) 

Depth of Canal.—With regard to the influence of depth 
upon resistance to traction, a French engineer, M. Barbet, 
made some experiments on the River Scarpe and on the 
Sensée Canal, by observing the time taken by boats of 
16.4 ft. width and 5.91 ft. draught in entering from down 
stream into the locks, when hauled by a constant force ; 
and it was found that the time varied inversely with the 
depth of the water on the lower mitre sill, as shown in 


Table X1,—Time taken by Boats to enter Locks. (See Fig. 11). 


Depth of Time taken 
Name of Lock. Water on by Boat in 
Mitre Sill. Entering Lock. 
ft. seconds. 
Augustin 6.67 576 
Geulzin 6.90 355 
Estrées 7.38 260 
Fressies 8.54 216 


Table XI., and plotted in the diagram, Fig. 11, in 
which the figures are the averages ‘of many experi- 
ments. Hence he concludes that by increasing the depth 
of water on the sill to 7.38 ft. or 8.54 ft. the resist- 
ance to traction would be materially reduced; but he 
thinks that a further increase of depth would scarcely be 
justified by any sufficient gain. These results confirm the 
experiments made by Bossut in the last century with a 
balk of wood 2.13 ft. square and 6.46 ft. long, immersed to 
half its depth in water. Those old experiments apparently 
prove that beyond a certain limit the depth of water below 
a floating body has but little effect on the resistance to 
traction ; and the above experiments by M. Barbet con- 
firm this conclusion. It will be interesting tosee whether 
those of M. de Mas, which are now being carried out with 
much greater accuracy than was possible on the Canal de 
Sensée, agree with the foregoing. Although Bossut’s ex- 
periments may seem antiquated, yet their practical bear- 
ing on the size and form of boats to used on canals of 
given section is so obvious as to render them worthy of 
attention. 

It has been found over and over again that as the depth 
of a canal is augmented the ease with which a boat can 
be towed is increased. In the discussion upon the late 
Mr. F. R. Conder’s paper upon ‘‘ Speed on Canals” (Pro- 
ceedings Inst. C.E., 1884, vol. Ixxvi., page 160), it was 
stated by Mr. Robert Gordon (page 198) that within the 
limits of his experience retardation of speed and deficient 
steering power ‘‘were much more strikingly developed in 
shoal water, with only a few feet between the bottom of 
the vessel and the of the canal, whatever the breadth 
of the stream might be, than in a restricted narrower sec- 
tion of greater depth.” On the Forth and Clyde Canal, 
on which there is steam navigation, and where, according 
to Sir Arthur Cotton, the ratio of wetted section Q of 
canal to immersed cross-section w of boat amounts to 
3:1, it is found that a higher speed than five miles per 
hour cannot be adopted, because above this speed the water 
is not delivered quickly enough at the stern to admit of 
effective steering. In the discussion upon Messrs. Clegram 
and Healy’s papers in 1866 (Proceedings Inst. C.E., 1866, 
vol. xxvi., page 1), the two following conclusions were 
drawn by Mr. William Beardmore (page 43): “ Firstly, 
that with any flat-bottomed vessel propelled by a screw 
immersed to its full diameter in a canal where the sec- 
tional area of the vessel was less than one-seventh part of 
that of the whole waterway, the speed was sensibly 
affected (independently of the laws of motion of bodies 
through narrow canals) wherever the depth below the 
vessel’s bottom did not exceed two-thirds of the diameter 
of the screw. Secondly, that when the sectional area and 
depth of canal were less than the above proportions, the 
velocity at which the screw could be wakes with advan- 
tage was limited by the speed with which the water could 
pass beneath the boat so as to feed the screw. In other 
words, if a speed were obtained beyond that at which the 
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water would pass to the screw, the engine power was 
wasted in churning the bottom water.” 

M. Fleury, a French engineer, observes that it has 
been experimentally proved that, for the same draught 
and velocity, the traction of boats, which upon the canal 
from the Mowas to the Rhine is very fatiguing for horses, 
is less so upon the canals of the Oise and Escaut, and is 
comparatively easy upon the Canal de Saint Quentin. 


Although the variation in the ratio a of the sections, as 
w 


shown in Table XII., is not great, yet the small increase 
of depth below the bottom of the boat has a marked effect 
on the resistance to traction. Until M. de Mas’ latest 
experiments are published, which the author believes will 
constitute the only complete series of experiments hitherto 
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made upon this subject, the influence of depth and width 
of water upon the resistance to traction of a boat in a 
narrow channel must remain undetermined. Meanwhile, 
one thing known at the present time is that the ordinary 
formula R = K w V? is inaccurate, or at least incomplete. 


TaBLE XII.—Depth of Canals. 








Ratio 

Width at | Depth of | of Sections. 

Name of Canal. Bottom. | Water. 0 eeenal 

w of boat 

Sienna eerie ft. ft. 

Canal from Marne to Rhine .. 82.81 6.56 2.89 
a Oise to Aisne 32.81 7.22 3.25 
Canal de I’Escaut 36.09 7.22 3.50 
» St. Quentin .. 39.37 7.55 3.74 














Speed.—The speed attainable upon a canal must neces- 
sarily be limited by the consideration of the preservation 
of the banks. Up to a speed of three miles per hour it 
was found by Dr. Pole that no waves were formed which 
had an injurious effect on the sides of the canal; but 
above that speed breaking waves became developed, and 
had a most destructive effect _— the banks. At mode- 
rate speeds it has been found that the wasting of the 
banks extends only about 1 ft. above and below the water- 
level. The difficulty of preserving the banks was one of 
the great hindrances to the use of steam power upon 
canals. When it was first determined about 1860 to try 
towing by steam upon the Ashby-de-la-Zouch Canal, the 
railway owning the canal objected, and the matter was 
referred to Dr. Pole, who tried a boat propelled by a screw 
at different speeds, with the result already mentioned, 
namely, that no damage was done up to 3 miles per hour, 
but that above this speed breaking waves were formed. 
The highest speed allowed in France is from 6 to 8 kilo- 
metres, or about 3? to 5 miles per hour, while in England 
3 miles per hour is the usual s . In narrow canals, 
and in tunnels such as that on the Canal de Saint Quen- 
tin, the speed has to be further reduced, owing to the 
heaping up of the water in front of the boat. An instance 
is cited by Lermoyez in 1863, in which the last of a train 
of barges was left on a dry keel, owing to the water not 
being able to flow ee the boats quickly 
enough to supply the void caused by their passage. They 
acted, indeek like the plunger of a pump, forcing the 
water before them ; and the only way in which they 
could be moved along was by waiting for intervals of 20 





minutes until the water had returned to its normal level in 





the canal. Even in a moderately wide canal, by keeping 
the traffic moving continuously in the same direction over 
a distance of 30 miles for a whole day, Scott Russell found 
the water raised 18 in. higher at one end of the canal and 
lowered 18 in. at the other, making a total difference of 
level of 3 ft. 

On the canal from the port of Edam, on the Zuyder 
Zee, to the great North Holland Canal at Schouw (vid 
Monnikendam), the maximum speed of steamboats is 
regulated in a special way. The canal is of small section, 
and when steamboats travelled at an unlimited s the 
damage suffered by the banks and slopes was alarming. 
It was decided to fix maximum speeds to be allowed ; and 
experiments showed that the rate of progress of the boat 
no longer increased beyond a certain speed of revolution 
of the screw, and that at quicker driving the extra work 
of the engine served only to increase the wash of the water 
and the destruction of the banks. With a limited speed 
of revolution of the screw, nearly the same rate of pro- 

ress could ke obtained without damaging the banks. 
Since then the maximum speed of screw ae been fixed at 
120 to 140 revolutions per minute, according to the size of 


the canal. This would seem to favour the use of large 
propellers running at a low speed of revolution, in pre- 
he 


ference to small propellers revolving at a —_ speed. 
same experiments , airy that on any navigable waterway 
there is a speed of beat corresponding with a maximum 
efficiency, which depends upon the proportion between 
the dimensions of the canal and those of the boat. In 
order to increase the speed of boat, the first step must be 
to diminish the resistance encountered by the water in 
flowing backwards past the boat ; that is to say, the form 
of the boat must be changed and its cross-section dimi- 
nished, or else the canal must be reaps fo 8 

With regard to altering the shape of the boat in order 
to gain increased ease of traction, the experiments of M. 
de Mas —_ be again referred to. He has experimented 
with two builds of boat already mentioned, which are 
known locally as a Péniche and a Toue (ferry-boat), 
having the same length of water-line and the same widt 
amidships. The Péniche is but slightly rounded at each 
end, and the bottom is only slightly cut away at the stem 
and the stern; the boat is, therefore, full-bodied, the co- 
efficient of fineness being 99 per cent., that is, the ratio 
which the volume of the displacement bears to the paral- 
lelopiped circumscribing the immersed hull is 99 per cent. 
The Toue is square at the stern, but rather more cut 
away at the bow than the Péniche ; and its coefficient of 
fineness is consequently reduced to 97 per cent. Both 
these builds of boat have flat bottom and parallel sides. 
With a draught of 4.27 ft. and ata ees of 1.68 miles per 
hour the resistance of the Toue is 232 lb. less than of the 
Péniche ; while with a draught of 5.25 ft. and at the same 
speed the decrease is 366 lb. The loss of carrying capa- 
city in the Toue, consequent on the difference in shape, is 
5.9 tons; so that for this small reduction in carrying capa- 
city there is a considerable diminution of resistance to 
traction, and a consequent increase in speed might be 
obtained. The resistance of boats to traction is also in- 
creased in going round curves ; and M. Flamant (Annales 
des Ponts et Chaussées, 1881, vol. i., page 214) has 
shown that the power required to tow a boat round a 
curve of 328 ft. radius is just double that required on a 
straight stretch of canal having the same cross-section as 
the curve. French canals, however, are usually made of 
extra width in curves; and it is then found that a curve 
of 328 ft. radius does not materially increase the resistance 
to traction on a canal intended to carry boats of 125 ft. 
to 128 ft. length and 16} ft. width. 

Mechanical Propulsion.—There are four different 
methods in use far the mechanical traction or propulsion 
of boats upon canals, which will be taken in the following 
order: 1. Propulsion by screws worked either by steam, 
by petroleum motors, or by electricity. 2. Hauling upon 
a submerged chain or wire rope lying along the of the 
canal. 3. Attachment to an endless running rope work- 
ing along the canal bank. 4. Towing by a locomotive 
running along the canal path. These the author believes 
are the only plans at present in use on canals, or passing 
through the experimental stage. Upon the Continent a 
few stern-wheel steamers are in existence on rivers; but 
they are seldom used on canals, because they occupy so 
much room in the locks, and the stern wheel takes up a 
good deal of valuable space that might be occupied by 
cargo. 

Propulsion by Screws.—In America, in 1871, competi- 
tion was invited for introducing upon the canals in the 
State of New York some other method of haulage than by 
animal power. From the magnitude of the premiums 
offered, amounting to 20,000/., it is evident that me- 
chanical propulsion was thought highly important; it 
was expected that its introduction would materially lessen 
the cost of traction and increase the traffic, and these 
expectations have been justified by the results obtained. 
The requirements were: That the inventions should be 
tried at the expense of the owners ; that the boats should 
carry at least 200 tons of cargo, as well as machinery and 
fuel; that the average speed should be not less than three 
miles an hour without injury to the banks; that the boats 
should be readily stopped and backed by their machinery; 
that simplicity and economy should be elements of con- 
sideration ; that the devices should be readily adaptable 
to existing canal boats ; and that they should lessen the 
cost and increase the facility of transport on canals. 

The first designs presented were intended to overcome 
the wave, which it was ——_ a speed of three miles an 
hour would cause ; but this difficulty, as had already been 
shown some years before by Pole’s experiments, was more 
apparent than real at that speed, because a wave of suffi- 
cient height to be detrimental is caused rather by the 
speed exceeding three miles an hour than by the actual 
nature of the machinery used for propulsion. Boats 
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miles an hour, do cause injury to the banks. During the 
first season of the competition only one steamer ,was 
offered, namely the Dawson, which had a screw in the 
bow forcing the water backwards through a passage 
under the boat; but she did not come up to the require- 
ments. The next season saw 12 steamers offered, of which 
only three made the three trips required from Buffalo to 
New York and back; none of the trials were entirely 
satisfactory. In 1873 five new boats were offered, four of 
which presented no special uliarities, while the fifth 
was propelled by a compound rotary engine and had the 
screw placed in the bow at the orifice of a passage-way 
running along under the boat to the stern ; it was found, 
however, that this boat went much better backwards than 
forwards, and she was accordingly run backwards during 
the season. Another boat, the State of New York, had 
a compound-condensing engine with two high-pressure 
cylinders and one low-pressure, driving a single four- 
bladed screw; her build was the same as that of the 
‘* Baxter ” steamers now extensively used upon the Erie 
Canal. Her owner received the sum of 70007. on condi- 
tion that he placed upon the canals of the State during 
the next season seven steamers fully equipped and equal 
to the State of New York. The owner of the William 
Newman received 30007. on condition that he placed three 
similar steamboats on the canals next season ; and the 
owner of the Central City received 1000/. on condition that 
he put this boat in service next season. These conditions 
were all complied with, and the amounts paid. 

The principal changes made since that time have been 
connected with the improvement of some of the details of 
the boats, which have resulted in the present canal 
steamers, and also in the use of these steamers for convey- 
ing through the canal one, three, or five ordinary canal 
boats fully laden. The steamer usually pushes one boat 
in front of it, and tows two other boats behind it, which 
are kept together in the same way as the coupled horse- 
boats at present in use. In addition to its fuel the steamer 
carries 180 tons of cargo: the canal boats carry 250 tons 
each. In the coupled horse-boats, one boat is directly 
behind the other, their bow and stern being in actual con- 
tact. They are coupled by ropes running from the stern 
of the forward boat, through ode on each side of the 
rear boat, and returning to a steering wheel on the for- 
ward boat. The ropes are not connected with the rudder 
of the rear boat, which is left to swing freely ; and the boats 
are steered by using the whole rear boat as a rudder. The 
standard steam canal boats are 18 ft. wide and 90 ft. long. 
The engine commonly in use was designed by Gordon W. 
Hall, and is generally known as the Hall engine ; another 
engine designed by the Pound Manufacturing Company 
has been placed upon a number of boats. Both these 
engines are simple condensing engines, with cylinders of 
12 in. to 14in. diameter and 16 in. stroke. They have 
adjustable cut-off gear, feed-water heaters, and surface 
condensers. The feed and air pumps are worked by a 
single beam, which is usually actuated by an eccentric on 
the crankshaft, but sometimes by the crosshead. The 
arrangement for securing circulation of the water for the 
surface condenser is peculiar; by the motion of the boat 
and of the screw, the circulating water is forced up, with- 
out pumping, through the opening in the bottom of the 
id oa and out at the stern. In a modified form this 
plan is adopted in some of the torpedo-boats and de- 
stroyers in the navies of this and other countries. 

Aire and Calder Navigation.—The method of propulsion 
in use on the Erie Canal is not unlike that which up till 
lately was in vogue on the Aire and Calder Navigation, 
and has proved so successful. Here asteam tug in the rear 
enaiiel in front of it a train of 11 boats, each conying 
about 40 tons. The boats are 20 ft. long, 16 ft. wide, an 
74 ft. deep. A tender or dummy boat was attached to the 
front of the train in order to make a stem, because the 
vessels of the train themselves are not strictly boats, but 
merely iron boxes for stowing cargo in. It was supposed 
that by having the tug behind the train, inated of in 
front, greater control could be exercised over the boats in 
steering them. The author has been informed, however, 
that this plan has been discontinued, and that at the pre- 
sent time the tug is placed in front of the train. The 
boats are threaded together by means of wire rope 
controlled by two cylinders, which are self-acting and 
are under the charge of the steersman. By lengthening 
or shortening the ropes on each side of the train, it 
ean be guided in any curve, while the several vessels 
composing it are left to rise and fall separately, accord- 
ing to any little variation of head line; the train is 
not bound rigidly in any way. Side buffers are attached 
to the ends of each boat, which have a tendency to bring 
them back again into a straight line in the event of any 
slight disorganisation caused by wind and water; the train 
and its direction are under the full control of the steers- 
man. This plan, Mr. Bartholomew considers, could not 
be introduced on many of the canals in England, unless 
the locks were made longer ; but he would prefer inclined 
planes for getting from one level to another. The locks 
on the Aire and Calder Navigation are long enough to 
admit one of these trains at a time; so that after having 
been made up, they do not seed to be uncoupled until 
they arrive at their destination. The cost of conveying 
mineral traffic by these boat trains is low ; it will be dealt 
with subsequently. 

Leeds and Liverpool Canal.—Tugs propelled by screws 
are in use also upon the Leeds and Ties pool Canal, of 
which the cross-section is at present small, and is now 
being enlarged at considerable expense. Some years ago 
Mr. William Wilkinson, of Wigan, suggested utilising 
ordinary barges as tugs, by putting in small engines to 
drive a screw propeller as large as could be made avail- 
able without too high a percentage of positive slip; and 
he proposed further to make each tug carry a paying 
cargo. In conjunction with Mr. Charles White, the 
engineer of the canal, he fitted up one of the barges with 








engines. When_tried_it was foundgthat, it ,;was able,.to 
tow two others at a speed of two miles an hour ; in parts 
of the canal where the depth is greater the speed rose to 
2? miles an hour; and under similar conditions with only 
one barge in tow as highas as 3} miles an hour has 
been attained, but then a rolling wave was set up which 
caused injury to the banks, thereby confirming Dr. Pole’s 
observations upon the Ashby-de-la-Zouch Canal. The 
results proved so satisfactory that some 40 more barges 
have since been fitted up for the same canal by Mr. Wil- 
kinson’s firm. The form of propeller adopted was arrived 
at by an exhaustive series of experiments, and its best 
results are obtained in shallow water. 

Engines.—In conjunction with the Leeds and Liverpool 
Canal Company, experiments have also been made by 
Mr. Wilkinson with the object of finding out the best 
form of engines to use in the barges. The following eight 
kinds have been tried: (1) Simple diagonal with two cy- 
linders, and (2) compound ditto jet condensing, and (3) 
compound ditto surface condensing ; (4) compound with 
four cylinders, two high pressure and two low, surface 
condensing, and (5) ditto jet condensing; (6) compound 
inverted vertical two-cylinder tandem, high pressure over 
low, surface condensing; (7) compound with two cylinders 
side by side, non-condensing ; and (8) compound diagonal 
with four cylinders, two high pressure and two low, non- 
condensing, with 140 lb, steam, and cranks at right angles. 
The two last, No. 7 and 8, give the best results. With 
No. 8, which is now the standard engine on the canal, the 
author is informed that the following performance is 
obtained: The tug, 62 ft. long by 13 ft. wide, and with 
34 ft. draught, carries 28 to 30 tons of cargo, besides her 
machinery and fuel, and tows two barges 62 ft. long by 
14 ft. wide, each carrying 36 to 40 tons, from Liverpool to 
Leeds, a distance of 128 miles, with 97 locks, on a con- 
sumption of 43 lb. of good gas coke per mile, locks in- 
cluded, which is equal to 0.39 lb. of coke per ton-mile, 
assuming the boats to be fully loaded. Including loading 
and discharging, the double trip of 256 miles total is 
made in six days. It is stated by Sir William Bailey 
that these steamers have conduced much to the punc- 
tuality and regularity of working on the canal, and that 
in comparison with Laie towage they have accelerated 
the speed some 40 per cent. 

Upon some of the canals in the Netherlands small 
screw-boats are fitted with petroleum motors, constructed 
by Van Rennes of Utrecht, which drive the screws 
through belting; but the author has not been able to 
obtain any particulars of their actual working. A number 
of projects have been brought forward for the conversion 
of existing boats into tugs carrying their own cargo, with 
the least possible structural alteration. In France it has 
been proposed to use small motors, which can be put on 
board at the outset of a trip, and removed when the 
journey is ended. This plan is proposed by Messrs. 
Molinos and De Bovet to be used on canals where tunnels 
occur, in conjunction with electric towage by means of 
De Bovet’s method of magnetic adhesion. The electric 
wires would be carried along the canal, and current sup- 
plied to the motors through a trolley, as on the American 
tramways; the motors would be capable of giving out 
3 horse-power, and of being easily removed when the need 
for towage ceased. This idea, the author believes, has 
not been carried out at present. 

In Ireland Mr. Henry Barcroft, of Newry, has worked 
out a method of propulsion with large-bladed propellers 
partially immersed, which is applicable to nearly all exist- 
ing canal boats without any important structural altera- 
tion. As his plan has already been brought before the 
Institution at Manchester in 1894, and again at the last 
meeting, and the members have also had an opportunity 
of seeing it at work on Carlingford Lough at the 
Belfast meeting last summer, it is unnecessary for the 
author to do more than to call attention to in the present 


paper. 
Raaiiie roposal is to employ a totally submerged pro- 
peller, which can be raised and lowered to suit the vary- 
ing draught of the boat, and can be turned in any direc- 
tion for steering, thereby dispensing with a rudder. On 
the Bourgogne Canal a trial is being made of a small screw 
driven electrically, and fixed in the rudder of the boat. 
A large steel box carrying the motor and screw is attached 
to the stock of the rudder ; the box displaces a volume of 
water more than equal to its own weight, and is thus 
capable of floating alone upon the canal. It has a total 
length from front to back of 8 ft. 2 in., a height of about 
5 ft. 10 in., and a width of about1ft.5in. This width 
is continued only for a distance of about 5 ft. 10 in. back- 
wards from the front end; after that it is cut away to 
allow of a freer run aft. The motor is fixed in the box 
upon a foundation plate secured to the bottom, and its 
shaft is connected direct to the screw. The entire box, 
containing motor and screw, weighs about 15} ewt., and 
floats with a draught of from 4 ft. 1} in. to 4 ft. 3? in. 
Some comparative experiments on screw and hydraulic 
pee have been made by Mr. Arthur D. Ellis and 
Mr. W. B. Crichton, of Messrs. Thwaites Brothers, Brad- 
ford, on the Leeds and Liverpool Canal above Shipton, 
where the canal is 4 ft. 5 in. deep and there is practically 
no current. The same engine was used throughout, 
first for og 4 the screw, and then for driving the 
pumps when the boat had been altered for hydraulic 
propulsion. Owing to the construction of the boat, the 
discharge of water had to made on each side of the 
sternpost by means of a breeches pipe. This perha 
may somewhat have reduced the efficiency of the hydraulic 
arrangement. One of the most noticeable features of 
these experiments is that with a disc and nozzles a speed 
of 2? miles per hour was obtained for the same horse-power 
with hydraulic propulsion as with the screw; but above 
this speed the power required for the hydraulic propulsion 
increased at a more rapid rate than for the screw. With- 
out the nozzles the boat could hardly be moved along ; 








but with,them the_results shown in the diagram were 
obtained. : 

Haulingfupon a*Submerged Chain or Wire Rope.—A 
favourite means of traction, especially in France and 
Belgium, consists in hauling upon a chain or wire rope, 
fixed at each end, and laid along the bed of a canal or 
canalised river; but it is only on the most frequented 
canals that it can be advantageously applied, and only in 
a certain number of reaches of great length. It is exten- 
sively used in the tunnels upon the canals in the north of 
France. To render it remunerative, there must be a con- 
siderable amount of traffic, and the tolls should be some- 
what lower than those for towing by horses ; also the 
reaches should be long enough for the trains of boats to 
regain the time lost in locks. According to M. Derédme, 
with chain haulage on a much frequented canal, the 
average 8 of a train of four boats cannot practically 
exceed 2} miles per hour. That of a boat drawn by 
horses is usually 1} mile per hour. Haulage is superior 
to tugs only when there is any current to contend 
against ; its advantage diminishes as the velocity of the 
opposing current decreases. 

—s ona — chain is done by means of two 
grooved drums, one ind the other in the line of the 
chain, with their axes parallel to each other and about 
10 ft. apart, round each of which the chain is generally 
wound about four half-turns, making four turns round 
the pair. As far as the preservation of the chain 1s con- 
cerned, the plan is defective. If the grooves in the drums 
are not eaaly equal in diameter, the chaincannot help 
slipping, and abnormal strains then arise in the inter- 
mediate lengths, often exceeding the tractive force on the 
stretch ahead upon which the boat is hauling itself. The 
chain, moreover, is bent as many as eight times during its 
four half-turns round the drums; when working in sandy 
or muddy water the alternate bending and straightening 
is highly detrimental to its durability. The necessity for 
one boat throwing the chain off when meeting another is 
also a great objection, as this is not easy to do, and causes 
a considerable loss of time. It has, however, been got over 
to a certain extent in M. De Bovet’s magnetic tow boat 
Ampeére, now in use on the Lower Seine, where the chain 
passes over only one pulley, which is magnetised and thus 
causes it to ava, The wetting of the chain, even by 
soapy water, does not cause a loss of more than 10 per 
cent. of the tractive power. Up to the present this boat 
has been successful ; the chain is used only for going up 
the river; on the downward journey the boat is propelled 
by an ordinary screw. In order to avoid having to throw 
the chain off when meeting another boat, it has been pro- 
posed to use two chains, which, however, would necessi- 
tate widening the bottom of the canal in order to prevent 
them from getting entangled, and even then the danger 
would still exist in curves. In 1860 some experiments 
were made on the Grand Canal in Ireland with chain 
haulage, but it was found impracticable. Although it has 

n so successful on the Continent, its advantages have 
not been sufficiently great to lead to its adoption in this 
country. 

Upon the Rhine a wire rope is used instead of a chain 
(Proceedings 1869, page 240). The rope is laid in the bed 
of the channel, and is taken up over a wheel at the bows, 

passed round a clip drum, and then dropped astern. 

ome experiments with a wire rope were made by Sir 
Leader Williams on the Bridgewater Canal; but where 
there is much traffic in the opposite direction, and many 
bends in the canal, the wire rope plan is found to be prac- 
tically unworkable. Cable towing was also tried upon the 
Erie Canal in the United States. The first cable of 34 
miles length was laid down in‘1872, and in 1879 there were 
over 80 miles of it ; but it was abandoned after ten years’ 


trial. 
(To be continued.) 





More Coat 1n Norrs.—Boring operations at Manton, 
about 14 miles from Worksop, which have been in pro- 
gress since January, have resulted so satisfactorily that 
the Wigan Coal and Iron Company, who have purchased 
the minerals from the Duke of Newcastle, intend to 
shortly commence sinking a shaft. The seam of coal 
reached is very thick, and of excellent quality. 





SPEED ON THE GREAT EASTERN.—The Great Eastern 
Railway Company is making arrangements for further 
accelerating its summer Cromer express. Just as the 
Great Western makes prodigious efforts between Pad- 
dington and Cardiff, so the Great tern management 
appears to be concentrating its attention upon Cromer. 
It is intended during the ensuing summer to run the 
Cromer express from Liverpool-street to Cromer direct, 
without a single stoppage en route. To attain this object 
water troughs are being laid near the Ipswich tunnel, so 
that the stoppage hitherto made at Ipswich for water 
may be dispensed with. The distance between Liverpool- 
street and Cromer is about 137 miles, and the run will be 
made in something under three hours. 





_A Russian Deputation.—A Russian deputation has 
visited Nottingham for the purpose of inspecting the 
Stoke sewage farm. The deputation consisted of Captain 
Levatcheff, Mr. Bilmann, engineer to the municipality of 
Moscow, and Mr. Williams, professor of agriculture at 
Moscow. The deputation, which was accompanied by Mr. 
Arthur Brown, the borough engineer, inspected the pro- 
cesses ge upon the farm for the utilisation and puri- 
fication of sewage by irrigation. The attention of the 
deputation was directed to the large area of land now 
used solely for intermittent filtration. This is a severe 
test, and the visitors expressed themselves anxious to 
inspect the effluent water; some was shown to them, and 
they were surprised at its clearness and purity. 
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ELECTRICAL APPARATUS. 


4330. T. Papeian, eim, Germany. 
descence Electri r Advertising 


Mannh Incan- 
ic Lamp fo: 
{1 Fia.] February 17, 1897.—This device consists of an electric 
incandescence lamp, the bulb of which is covered or stained with 
various colours. This lamp is arranged to revolve in front of a 
reflector, and so to produce a lively er of colours. C represents 
the incandescence lamp, the bulb of which is stained with colours 
variously arranged in stripes, as indicated by the letters D, E, F, 
and G respectively. The setting of this incandescent lamp ter- 
minates in a pin b e mounted in a wall on a board or other stand g 
‘jin such a manner that it can be rotated together with the lamp C. 
A toothed wheel f or other suitable mechanism transmits the 
rnovement derived from a motor (not shown) to the pin 0 e and in- 





eandescence lamp. The portion of the pin is electrically con- 
nected to one extremity of the filament, whilst the rear surface of 
the setting @ is connected with the other extremity of the said 
filament in the usual manner. Both contacts are insulated from 
each other. The contact brush of a terminal c rubs upon the set- 
ting @, and the brush of another terminal d upon the part b of the 
pin, and the conducting wires i!, 72 respectively are connected to 
these terminals. In this manner the current passes to the incan- 
descence lamp notwithstanding the rotation. Behind the rotating 
iamp C the mirror Bisso arranged that the various colours are re- 
flected toward the spectator. This reflector is preferably com- 
posed of a large number of narrow flat strips, whereby a display 
of colours is obtained as the incandescence lamp rotates. (Ac- 
cepted March 24, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6933. W. Hornsby, R. Edwards, D. Roberts, and 
Y. Yo ; Grantham, Lincoln. Explosion Engines. 
(6 Figs.] arch 30, 1896.—a is the working cylinder, b is the 


contracted neck, ¢ is the vaporiser or combustion chamber, and @ 
is the water jacket which surrounds the working cylinder and 
extends around the ends of the same so as to surround the said 
contracted neck b. In the arrangement shown in Fig. 1 the 
vaporiser is represented as made in two parts suitably jointed 
and united together, and the cylinder end of which is surrounded 
by a jacket e which communicates through openings /, / with the 
water space formed by the jacket d, so that the cylinder and 
vaporiser will be poo | by the same water circulation. g is the 
aperture through which the oil or the like is introduced ; the said 
aperture being formed in the unjacketed part of the vaporiser, 





which, during the working of the engine, will be much hotter 
than the other or jacketed part thereof. In the arrangement 
shown in Fig. 2 the vaporiser is formed in three parts, the cylinder 
end portion of which is jacketed in the manner hereinbefore de- 
scribed, and the outer portion of which is also jacketed and pro- 
vided with pipes h, h for the water circulation, which pipes may 
be connec either to the cylinder jacket or to a separate cir- 
culating tank, The intermediate portion is unjacketed, the aper- 
ture g for the inlet of the oil or the like being formed in this un- 
jacketed part, which, in working the engine, becomes hotter than 
the two end portions. In the arrangement shown in Figs. 3 and 


means ofalamp. This pipe is represented as being made sepa- 
rate from the vaporiser and attached thereto by any suitable 
means, the said pipe having on its outer side ribs or flanges j, j 
for affording a large heating surface. In this modification the 
water jacket extends completely around the vaporiser, but does 
not come into contact with the heating tube. The aperture g 
through which the oil or the like is injected is arranged opposite 
to the tube ¢, so that the oil as it is injected will come into con- 
+ Alaa the heated walls of the tube. (Accepted March 24, 


9732. Count A. de Dion and G. Bouton, Puteaux, 
France. Explosion Motors. [1 Fig.) May 7, 1896.—This 
invention has for its object to enable the cylinder and other water- 
jacketed parts of an explosion motor to be kept cool by means of 
a much smaller quantity of water than is generally required for 
this purpose. According to this invention, instead of conducting 
the water to a cooling tank in the ordinary way, the water is 
heated in the jacket up to boiling point at a pressure above that 
of the atmosphere, and the jacket is ted with a condensing 
coil or other suitable condensing apparatus kept cool by contact 
with the atmosphere, wherein the steam produced can be con- 
densed. © By reason of the steam being produced under pressure, 
the difference between its temperature and that of the atmosphere 
is increased, and therefore the condensation is greatly facilitated. 








A is the cylinder, and B is the water jacket thereof, the upper 
portion of which may form a steam space. C is the condensing 
apparatus, which comprises a coil or a set of pipes in contact with 
the atmosphere, the said pipes communicating at one end with the 
upper part or steam space of the jacket, and at the other end with 
the lower part or water space thereof. This coil extends above the 
level of the jacket and is provided at its upper part with a safety 
valve D and a pressure gauge. When the valve D is shut, the 
coil and the jacket form a closed circuit extending from the upper 
part of the jacket to the lower thereof. By means of this 
arrangement the water becomes heated under pressure in the 
jacket when the motor is at work, and the steam produced is 
caused to condense in the coil, and the water resulting from this 
condensation returns to the jacket, where it is again converted 
into steam. (Accepted March 17, 1897). 


GUNS AND EXPLOSIVES. 


1847. J.Robertson and W. Adams, London. Safety 
Mechanism for Guns. [2 Figs.) January 23, 1897.—The 
resent invention relates to an improved safety mechanism for 
ocking guns, so that same will not be capable of being fired either 
by the action of the trigger or —— or by a jar or shock of any 
kind when the safety bolt is in the “safety” position. For this 
purpose the safety bolt in its movement to the “‘ safety” position 
is caused to act upon an interceptor, the forward end of which is 
provided with ashoulder or projection acting in conjunction with 
a corresponding projection on the hammer, so that should the 
hammer from any cause be released by the sear it will only be 
capable of moving forward until the projection thereon engages 
the interceptor, which will arrest any further movement, and so 
revent the hammer from discharging the gun. A is the safety 
lt, which may be either actua by hand or by the action of 
opening the locking bolt for the pu of recharging the gun, 
and its downwardly extending arm a is provided with an inclined 
or cam surface a]. When the bolt A is moved back to the safety 





position shown in Fig. 1, the inclined or cam surface a! is brought 
into contact with the pin b on the rear end of the pivoted inter- 
ceptor B, and causes such interceptor to turn on its pivot, thereby 
raising the forward end of same and bringing the shoulder or pro- 
jection b! on such forward end to the position shown in full lines 
in Fig. 1. The hammerC is provided at its upper end with a pro- 
jection c, and (when the parts are in the position shown in such 
Fig. 1) should the hammer C from any cause be released by the 
sear D it in turning on its pivot under the action of its spring will 
bring the projectionc. nto contact with the shoulder }! of inter- 
ceptor B, and thus’.; shown in broken lines in Fig. 1) be pre- 
vented from striking; he firing pin E. When the safety bolt A is 
moved forward to the position shown in Fig. 2, the interceptor B 
will, by any suitable means, such as by the action of its weight, 
or by that of a spring, or by that of a second incline on the safety 
bolt as shown, turn on its pivot to the position shown, when the 
hammer C when released will be free to act upon the firing pin E. 
(Accepted March 17, 1897). 


LIFTING AND HAULING APPLIANCES. 


29,961. J. M. Ellis and G. L. Ellis, Galesburg, IIl., 
U.S.A. Hand-Levers for Lumbermen. [3 Figs.) De- 
cember 29, 1896.—1 is the handle or lever, and 2 is a metallic 
strap encompassing the handle, and secured thereto by a bolt 3 
ssing through the ears or lugs 4, 4 of the strap, and through a 
ole 5 in the handle, which securely clamps the strap to the 
handle, and prevents the strap from turning sidewise or slipping 
up or down on the handle. The outer ends of the ears 4, 4 are 
provided with a bolt 6 which passes through them, and it forms 
the fulcrum for the lever-hook 7, the lower end 8 of which is 
formed with an orifice 9, to which is secured one end ‘of a spiral 
spring 10, the other end of which is secured to a hook 12, having 
a pin 12! which engages the coils on the end of the spring. A 
plate 13 lies flat on the plane side 14 of the handle 1, and is 
secured thereto by a hook 15 riveted to the plate and passing 
under the bolt 3, and its front end 16 forms an anvil 17 on which 


which serves to limit the forward play of the hook. A set screw 
19 is secured in the handle 1, and its end comes in contact with 
the under side of the forward end of the plate 13, which can be 
adjusted outwardly by the set screw, as shown in dotted lines in 





Fig. 2, to regulate the play of the angular toe 18 of the lever hook 
to correspond to the diameter of the logs being handled. 20 isa 
sheet metal casing which incloses the spiral spring and protects 
it when the cant hook is in use. (Accepted March 24, 1897 


661. S. Humble, London. Sms ig Hooks 
for ening [4 Figs.] January 9, 1897.—A, A! 
are right and left handed hooks, with a lateral thickened piece 
B B! formed preferably solid with the body of the hook, about 
the weakest part of the neck of the jaw or gab C of the hooks. 
It is important that the upper part of the said gab or jaw C 
should be brought over beyond the centre of the shackle pin 
with an engaging curve a. D is the upper shackle of the winding 
rope or wire, E is the lower shackle for the attachment of the cage 
or other weight lifted. E, E are the external side plates of the 
hook, still retained to completely cover and protect the internal 
hooks and forming continuous guides through the orifice of the 








safety catch plate F and also perfect guides for the shackle pin D 
when released as shown. The opening and disengaging action of 
the hooks A and A! with the release of the winding shackle D and 
the catching of the projecting wings e, e upon the safety catch 
plate F, when the hook has been drawn to its full extent through 
the catch plate, is shown in Fig. 3. In order to maintain the 
outer side plates E, E in their integrity as heretofore, the lateral 
strengthening pieces B, B! upon the right and left handed hooks 
A, Al are formed in such a manner as to utilise the whole of the 
space between the side plates E, E for the heads of the strength- 
ened hooks, which are caused to lap over one another when closed 
oe a manner of a scarf joint as seen in Fig. 4. (Accepted March 
17,1 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3197. M. Bernstein, Berlin. Nail rs. 
(3 Figs.] February 3, 1897.—The present invention consists of a 
pair of pincers particularly adapted for drawing nails without un- 
necessarily breaking and damaging the wood of the covers of 
packing cases and the like. The pincers consist of two lever arms 
a, @ forming double levers, each being pivoted at 6 to the #wo 
lower ends of a spring bow d. The short erms c of the levers are 
made narrower and somewhat tapering, whilst the longer arms 
are made very broad at the points at which they rest on the wood 
of the cover to form the fulcrum of the levers when extracting a 





nail. The broad is designated by al, and a2 indicates a 
strengthening of the metal of the arms at or round the pivot b. 
Instead of one bow d to connect the pivots of the two levers, two 
bows may be employed and arranged at either end of the said 
pivots. In the operation of the device the ends of the two shorter 
arms of the pincers are inserted under the head of the nail, the 
broad parts of the arms a}, a? resting on the cover of the case ; 
pressure is then applied to each of the longer arms a, a, when the 
nail will be lifted sufficiently far to enable it to be gripped by an 
ordinary pair of pincers and extracted through the opening f which 
may be made in the bow d. (Accepted March 24, 1897). 


MILLING AND SEPARATING MACHINERY. 


3299. A. Haenichen, Paterson, New Jersey, U.S.A. 
Sifters. (3 Figs.) February 8, 1897.—a is a frame 
with an opening ¢, and on its underside with a series of 

s al, a2, a3, concentric with the 
periphery of the frame, and adapted to engage the edge of a cir- 
cular can. By having ogee arranged in circles of different 
radii, the frame can be wi on cans of different diameters. 
Secured on the frame and surrounding the opening c is the recep- 
tacle b provided with a hinged lid d. Two ite sides of the 
receptacle b are provided with vertical slots a 4 forming the bear- 
ings for the rounded ends of the square shaft ¢l. At or near each 
end of said shaft and within the box bare secured the circular discs 


provid 
alternately arranged curved lug 


J to the annularly reduced portions of which are secured the ends 








-4, a pipe i extends through the interior of the ba 40 eg the two 
ends of the pipe being open so ag to allow of its being heated by 





the lower front angular toe 18 of the lever hook 7 strikes, and 


of the cylindrical-shaped sieve or screen f1, These ends are firmly 
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held in position by means of the metal strips or bands h provided 
with a series of intermediate depressions or indentations h! 
adapted to engage the discs f, and having their free ends secured 
to the dises by screws h2. A hinged lid f2 for the cylindrical 
sieve or screen is formed by segmental-shaped portions of the 
discs f, and of a portion of the sieve or screen proper. In opera- 
tion the lid d of box b and the lid f2 of the cylindrical sieve are 
opened, and after the material to he sifted has been placed in the 




















said sieve are again closed. The shaft e!, carrying the sieve, is 
then rotated by means of the crank handle e4, causing the material 
to be thrown around, when the dust or smaller portions will pene- 
trate the meshes and drop into the can or vessel A, whilst the 
larger portions will be retained in the said sieve. The arms or 
breakers greatly facilitate the agitation. When the operation of 
sifting has been completed the lid d is opened, thus releasing the 
ends of the shaft e! and allowing the sieve to be withdrawn for 
the purpose of emptying. (Accepted March 24, 1897). 


MINING, METALLURGY, AND METAL 
WORKING. 


7795. E. Burgers, Gelsenkirchen, Germany. Shaft 
and Blast Furnaces. (6 Figs.) April 13, 1896.—According 
to this invention box-like iron segments are preferably arranged 
together to form complete rings around the furnace ; these rings 
cau form the entire shaft furnace (hearth, boshes, and shaft or 
stack). If desired, some of these segments and rings can be re- 
placed by brickwork. By this arrangement, the wall of the fur- 
nace (hearth, boshes, and shaft or stack) are made substantially 
thinner, and all these parts can be cooled with water. Each iron 
ring consists of segments 0 which are connected to each other by 
bolts s and are held together by bands B. The several ring sections 
or furnace rings, when they lie directly one upon another, are 
secured together by flanges and bolts s' along their upper and 
lower edges. The lower flange F is preferably bent up and forms, 
at the foot of each segment, a trough or channel for the reception 
of the cooling water, which is squirted against the segments or 
ring sections from a circular pipe R having openings directed to- 





wards the wall of the furnace. At the level E—E the tue-irons or 
tuyeres d pass through the segments. At the place, however, 
where the boshes lean against the shaft or stack, and where pre- 
viously the brickwork was especially thick, in the new form of 
construction a furnace ring can be formed which serves as a 
bearing ring for the stack. The internal surface of the furnace is 
formed, in this method of construction, entirely or partly of 
these segments or rings, which can, if desired, be protected against 
direct contact with the furnace charge by a thin lining of fire- 
resisting material. The uppermost ring of the boshes, which 
serves as the supporting crowr for the shaft or stack, can also be 
provided with a lining of this kind on its inner surface ; this, how- 
ever, can be dispensed with at will, so that the interior surface of 
the furnace consists of iron at this place. A similar srrangement 
can, if desired, be also adopted at other places or with other of 
the said segments or furnace rings, and especially at the furnace 
ring at the level of the tue-irons or tuyeres and carrying the same. 
(Accepted March 17, 1897). 

837. P. Alrig, Paris. Coal-Breaking Machines. 
{5 Fiys.| January 12, 1897. [Date claimed under the Inter- 
national Convention, September 24, 1896.]—This invention has for 
its object the construction of a machine for breaking up coal, 
coke, and similar materials, which may be operated either by hand 
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or mechanically, but so that the return of the tool, after it has 
finished its work, is rendered automatic. The characteristic 
feature of this machine consists in a punch or piercer which acts 
upon the blocks of coal. This new apparatus consists mainly of a 


vided with passages for the screw-threaded rods carrying the 
piercers. The blocks of coal or other material to be broken are 
placed on this table A. In a hand-operated apparatus a screw 
passes through a nut or sleeve secured to the support C. A 
wheel or handle enables the workman to lower the piercer till 
the piece of coal has been penetrated and broken. When a crank 
is released a helical spring brings the piercer back to its original 
position by im ing a rotary movement to the handle and to 
the screw. When the coal is broken it is passed into a hopper 
which is arranged in front of the operator. In the mechanically 
operated machine the piercer is supported by a rod E which slides 
in a grooved guide secured to the transverse beam F. The rods 
E are hinged to connecting-rods e which are all simultaneously 
moved by a crankshaft G. In this apparatus the attendants 
seated in front of the piercer need not touch the piercers, they 
have only to put pieces of coal to be broken under the piercers and 
to sweep the small broken pieces into the hoppers D. (Accepted 
March 24, 1897). 


SHIPS AND NAUTICAL APPLIANCES. 


10,647. H. Laing and W. Hok, Sunderland, Durham. 
Beams or Sections for Use in Shipbuilding. [6 Figs.) 
May 18, 1896.—This invention relates more particularly to rolled 
bars. Fig. 1 illustrates a bulb angle-bar constructed according to 
these improvements and suitable for deck beams, frames, and 

tiff It ists of a web A, right angle flange A', and at 
the other end the special bulb B, which is made of a larger size 
than usual and shaped as shown. By a modification of this 
section, a regular bar is formed having a similar bulb B on each 
end of its aa A, thus making a trough or channel section in which 





both the bulbs forming the end flanges are shorter and thicker 
than ordinary flanges; such a bar may have on its web, as shown 


Fé 





in Fig. 2, one or more intermediate bulbular projections B'. The 
two forms shown are specially useful for pillaring purposes, and 
a built-up pillar is shown in Fig. 3 illustrating their adaptation 
thereto ; D, D being two ordinary bulb angle-bars, or bars of the 
improved section shown in Fig. 1. According to a further modi- 
fication, a bar A having on one side at its end a flange or 
bulb E, and at the other side, not quite opposite thereto, a some- 
what similar projection F. This form is specially useful for door 
frame or equivalent work, one flange forming a bead or moulding 
or the doorway, and enclosing the door, while the other —_ on 
the other side serves to strengthen the frame. (Accepted March 
24, 1897). 
TEXTILE MACHINERY. 


10,683. A. Sykes and W. E. Yates, Limited, 
Bramley, Yorks. Machinery for Cropping or Shear- 
ing Worsted and other Textile Fabrics. (2 Figs.) May 
18 1896.—A is the framework of the machine, and B is the revolving 
cutter, which is mounted on the shaft C and carried in bearings D. 
E is a flanged disc which is mounted on the shaft C, and F is a 
double-ended lever fulcrumed on a bracket G connected with the 
framework A. One end of the lever F works in the groove in the 
disc E, and the opposite arm of the said lever F works in a cam- 
way H situated in the cam K, which latter is mounted on the 
drawing roller shaft L. Onthe machine being set in motion, the 
rotation of the cam K causes the lever F to be rocked on its ful- 
crum on the bracket G, andthe upper end of the lever F thereby 











| said he: 


drawing roller A consists of a U or trough-shaped Lome or strip 
of doctor drawn brass or other sheet metal the two edges of which 
are placed uppermost to bear against and exert a scraping action 
upon the rollers, effectually removing therefrom any adhering 





fibre or foreign matter. The rubber or clearer F is supported or 
held in position by brackets attached to the frame beam or other 
part of theframe. (Accepted March 24, 1897). 

4509. C. —_ , London. (C. Kirchhof, Grottau, Austria.) 
Shuttle G for Looms. [4 Figs.] February 19, 1897. 
—On the lay cap a, at somewhat smaller intervals than the length 
of the shuttle b, are arranged fingers ¢ whose lower edges or backs 
cl are curved so as to correspond to the transverse section of the 
shuttle. By this means the shuttle is prevented moving either 
laterally away from the reed d or in an upward direction, as it is 
inclosed on all dangerous sides and receives a constrained or posi- 
tive motion, which does not expose the weaver to any risk. Ad- 
justability of the fingers is obtained by adapting their fastening 
bolts m to slide in horizontal elongated recesses f formed in the 
lay cap and covered by plates h, which present a longitudinal slot 

having at one end a circular enlargement 7 through which the 
dose n of the bolt m can be passed into the recess f, whilst the 
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slot itself, being too narrow for the passage of the afore- 
ad, serves as a guide for the bolt m and fingerc. For 
enabling the shuttle guard to be properly adjusted in height accord- 
ing tothe form of the shuttle and the depth of the reed, the 
several fingers c are furnished with a vertical slot ¢ through 
which the bolt m extends. These fingers are securely held at the 
places which they are designed to occupy by means of the nut e 
on the bolt m. When a finger is to removed, this nut is 
loosened, then the finger and bolt are moved to the circular en- 
largement / of the slot g, and the bolt is withdrawn at this point 
from the recess fin the lay cap. (Accepted March 24, 1897). 


VEHICLES. 


5748. F. W. Lanchester, Alvechurch, Worcester. 
Mechanism of Power-Propelled Vehicles. [10 Figs.) 
March 14, 1896.—This invention relates to improvements in the 
gearing and controlling and steering mechanism of power pro- 
pelled vehicles, and in part has for its object to provide ready 
means whereby a continuously running motor may be put into 
and out of gear with the driving axle of the vehicle as required, 
and in part to provide a steering mechanism by which the steering 
wheels mounted upon independent ‘‘ heads” may receive a more 
truly radial motion than heretofore, and further to provide a 
means of operating the said steering mechanism in an improved 
manner so that the vehicle shall be better under the control of 
thedriver. Referring to Figs. 1 and 2, on one end A of the motor 
shaft is a toothed wheel B gearing into four small pinions C which 
again gear into an internally toothed ring D surrounding them. 


The small pinions Care carried by a rotating frame E borne by 
and concentric to the motor shaft, and to this frame is attached 
the chain or other form of gear wheel F by which the power is to- 








rocks the disc E, which being attached to the shaft C reciprocates 


same in its bearings D, thereby reciprocating the revolving cutter | 
B. This combined revolving and reciprocating movement of the | 
cutter B crops the material under operation in an efficient manner, | 
whilst at the same time the steady backward and forward move- 
ment of the cutter shaft C prevents uneven wear of the bushes or 
bearings D, and grooving of the fixed horizontal knife M is ob 
viated by the constantly varying position of the revolving cutter 
B. The reciprocating action of the revolving cutter B causes same 
to give a cross cutting effect to the goods under treatment, thus 
giving a smarter and cleaner appearance to the fabric, which is of 
the greatest importance in close cut worsted goods. (Accepted 
March 24, 1897). 


4435. J. V. Eves, Belfast. Machinery for Treating 
&c., Preparatory to Sp: . (5 Figs.] February 

18, 1897.--This invention relates to appliances for cleaning or pre- 
venting the accumulation of dirt upon the rollers of drawing 
frames or other machines employed in the preparation of flax and 
other fibres forspinning. The improvements consist essentially in 
the construction of special forms of metallic rubbers or clearers 
which are stated to be more serviceable and durable than the tex- 





tile covered rubbers or clearers hitherto used. The drawing frame 
is constructed in the ordinary way, A being the front or drawing 
roller, and B the top or pressing roller. In Fig.1 the rubber or | 
clearer C for the pressing roller B is formed of a flat spiral D of | 
steel or other wire. This is affixed to the body of the rubber C | 
by pins or screws ¢ or other suitable means, and extends across the 
face, and being of an clastic or springy nature readily conforms to 
the contour of the roller, adapting itself to the circumference of 
the roller as it may become reduced in size owing to wear. In the 
modification shown in Fig. 2 the spiral wire rubber D, instead of 
being affixed toa deadweight such as C, is extended between two 
rods d, d! so as to bear for a portion of its length upon the press- 
ing roller B. The front rod d may be supported from a bracket e 
attached to or forming part of the weight hook E, and the back rod 
























be transmitted to the driving axle. The internally toothed ring 
D is also arranged to be able to rotate concentrically with the 
motor shaft, but carries on its exterior a brake drum G, by means 
of which its motion may be controlled or arrested as required. So 
long as the toothed ring Dis allowed to rotate freely, the frame E 
carrying the pinions remains at rest, the pinions transmitting 
motion from the motor shaft running in one direction to the 


toothed ring which rotates in the opposite direction. If, however, 
the brake be applied to the brake drum G of the toothed ring D 
to prevent the toothed ring from rotating, the frame E carrying 
the pinions is carried round in the same direction as the motor 
shaft A, and the vehicle is set inmotion. The internally toothed 
ring D may, if desirable, be arranged to actuate the chain gearing 


as shown in Fig. 3, in which case the pinions C are carried by the 


frame E which is then attached to the brake drum G. In this 


Sa the motion imparted to the chain wheel will be re- 
vers 


. The chain wheel F is formed as part of the ring wheel D. 


(Accepted March 17, 1897.) 
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d' is supported by the framing, or by the roller stands, or in any | consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford-- 











table A to which are secured brackets carrying supports pro- 


other suitable way. 





The rubber or clearer F for the front or | street, Strand. 
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MACHINE-MOULDED WHEELS.— 
No. VIII. 
By JoserpH Horner. 

Fic. 65 illustrates the commencement of the 
moulding of the teeth of a spur wheel. The 
bottom bed A has been struck, a wall of sand B 
struck round (compare with Fig. 63 in the previous 
article) 3 in. to 41in. outside the tooth points, and 
the tooth-block C bolted to the carrier D is set to 
radius (see Fig. 64 in that article) and lowered 
down on to the bed A ready for the ramming of 





























the space a. Since this narrow pillar of sand 
only, forming one tooth space, can be rammed at 
one time, it is necessary to prevent sand from 
falling down at the sides, whence it would have to 
be removed at each time of removal of the block. 
A block E, therefore, of the same depth as the 





Fig. 6. 








to note that in the first tooth-blocks formed by 
Messrs. P. R. Jackson, the end teeth were made 
a trifle less than of half the tooth thickness, and 
cut radially, and shields screwed to each cut face 
(Fig. 66), the shields projecting about an inch beyond 
the tooth points. The object of this being to pre- 
vent the sand already rammed from being disturbed 
by the ramming of the teeth adjacent, the result was 
that a very slight fin on the castings marked the 
joints of the several batches of teeth rammed. These 
fins were chipped off. Fig. 67 gives a sectional 
view through Fig. 63, showing the tooth-block C 




































































It is clearly 


in position relatively to the sand. 
seen in these two figures that only the central 
portion a, Fig. 65, actually imparts the necessary 


form to the mould, that is, the tooth space. Also 
that, such being the case, it is easy to alter the 
diameter, making the wheel a trifle larger or 


wheel-block, is cut to fit against the left-hand | smaller, even to an inch or more, in large wheels, 


tooth flank and laid against the tooth-block. Or a} 
narrow strip only is sometimes screwed against that 


side of the tooth, of the same shape as F on the 
other flank. On this other, or right-hand side, 
a block F would only require to be used once, and 
so the moulder will often merely hold any con- 


venient slip of wood against that side during the | 


ramming of the first tooth space. It is interesting 





without making a new tooth-block, the tooth space 
remaining the same, but the pitch and the tooth 
thickness being correspondingly increased or di- 
minished to a most minute degree. The modes of 
ramming the teeth are these: First, a little facing 
sand is thrown into the space between B and C and 
rammed, then a couple of nails a, a, Fig. 67, are 
usually bedded down; if the teeth are small, a single 








nail only will suftice ; if large, three or four. The 
top nails are best put in at an angle to strengthen 
the weak top corner of sand. Also if the teeth 
are large the whole of the space need not be 
rammed with facing sand, but only the parts in 
immediate contact with the teeth, the floor sand 
being used for backing. When the level is 
reached, a few diagonal vents b are driven down 
to the teeth, and these are connected to a single 
large vent c, } in. or 35; in. diameter, driven down 
to the cinder bed, Fig. 67. This, when practicable, 
is preferable to bringing the air away at the 
joint, as there is less risk of the vents choking, 
and the sand can then be rammed hard around the 
box edges to prevent running out of the metal. 
The tops of the vents b are, of course, just filled 
up and covered over with sand, according to the 
common practice, to prevent choking by the metal. 
The teeth are rammed with the end of a round iron 
rod and a small pegging rammer, the surface being 
finished with a flat rammer. The surface is then 
sleeked over with the trowel, and swabbed, and the 
block lifted by the slide, and carried round for the 
moulding of the next tooth. To prevent dragging 
of the sand, and its fracture, a thin bit of wood cut 
like G, Fig. 68, is pressed on the sand, covering 
the tooth space during the lifting of the block. These 
holding-down bits are almost necessary during the 
withdrawal of the teeth, especially when of con- 
siderable depth, and not machine cut. Little or no 
rapping is then necessary. When the teeth are 
drawn back horizontally, as in Messrs. Urquhart and 
Lindsay’s machine, then, of course, no piece like 
G is required. 

It is obvious now why it is so much easier to 
withdraw a pattern block than an entire wheel 
pattern from the sand. When a large wheel is 
being lifted, the pattern is often lifted more on one 
side than on another, and the diagonal pressure on 
the sand breaks it down. The workman or work- 
men cannot see all round the wheel ata glance. In 
moulding a tooth-block the slide effects a perpen- 
dicular lift, and the moulder has the section of 
mould entirely under his eye. 

After the block is withdrawn the arm of the 
machine is carried round in the direction of the 
arrow, Fig. 68, by the movement of the handle in 
the division plate, and lowered again. This second 
position is shown in Fig. 69, T being the tooth just 
rammed. The reason for the taper imparted to 
the outer faces of the block, Figs. 70 and 72, will 
now be apparent. It will be observed that the out- 
side flanks and faces A, A are largely tapered, and 
so also are the faces B, B. The reason of this is 
that since the tooth space only forms the tooth 
mould, and A, A and B, B have, therefore, 
nothing to do, those faces are cut away in order to 
clear, or pass in front of the sand T, Fig. 69, 
already rammed up—the side to the nght all the 
way round the mould, the block moving in the 
direction of the arrow, Fig. 68, and the side 
to the left, at the last ramming when it falls 
into the tooth first made on commencing the ring. 
Of course the sides A, A and B, B could be cut 
away straight, so leaving a deal of clearance ; but 
this is not well, because it would leave open spaces 
into which the sand would tumble while the teeth 
were being rammed up. Cutting the block as 
shown, the top pattern edges A and B touch 
the sand only when the block is lowered right 
down and bedded, and until then there is no con- 
tact, and consequently no scraping of the sand, or 
shifting of the teeth. If, however, the block is 
full to size at the top, it will also press against the 
sand, and shift it bodily, and this will be a source 
of insecurity when pouring the metal. 

The moulding of every tooth is simply a repeti- 
tion of the operations described above, and after- 
wards the insertion of the cores follows. Cores 
may be either made of greensand, or of core sand, 
and dried, and will be described in a future paper. 
Moulding sand may in any case be used for fill- 
ing in above the ashes. The cores are laid in the 
bottom bed, Figs. 73, 74; Fig. 74 being a sec- 
tion through the centre in Fig. 73, and simply 
measured into place ; thickness pieces A, B being 
employed to gauge the arm and the rim thicknesses. 
When the centre core is also put in, all is ready for 
trying on the cope. This will be quite plain, guided 
into position by means of stakes, and loaded with 
weights. The ramming and striking up of copes 
will be considered in future examples. 

The question is sometimes debated in the shops 
whether it is more economical to use blocks with 
two teeth only, or to put more, say 3, 4, 5, or 6 





632 


ENGINEERING. 


[May 14, 1897. 








teeth on a block. The number of teeth used on 
blocks will vary from two to half a dozen, accord- 
ing, to circumstances. When the teeth are worked 
by hand, it is, as a rule, more convenient to use 
only two teeth. That gives one tooth space only 
rammed at one setting or pitching of the machine. 
In the hands of a very careful workman, more than 
two may, however, be used. The advantage of in- 
creasing the number is, that at each time of mould- 
ing the machine or its table must be turned round 
a distance equivalent to the number of teeth being 
moulded at one time, with, of course, a lowering 
and elevation of the vertical slide. If there are 
three teeth on the block, which gives two tooth 
spaces, the number of these operations will be one- 
half of those which will be required with two teeth, 
and one tooth space on the block. Of course there 
is no saving in the time occupied in the actual 
ramming. But as there is a distinct economy in the 
time occupied in the manipulation of the machine, 
the practice is, whenever practicable, to use three 
teeth or more on the block. Since there is no 
difficulty in obtaining spur blocks having their teeth 
formed by means of fly cutters, the use of two 
teeth is becoming less frequent than formerly. 
But there is another matter. If a machine gets 
into bad order, the backlash will effectually vitiate 
the best results, and two teeth will obscure the 
slight inaccuracies present better than three. When 
the backlash is very perceptible, it will not be so 
apparent if the handle in the division plate is never 
allowed to pass its notch. If it goes over a little, 
and is then brought back, there is lost motion at 
once. The only way then, is to go back half or 
three-quarters of a turn and then forward, to take 
up the backlash. Backlash in the worm gear is 
provided against by dividing the worm in two, and 
inserting a thickness washer in the middle when 
required, so causing the worm to press endwise in 
opposite directions against the wheel teeth. 

The use of three teeth is seldom, I think, ex- 
ceeded, except in the case of mortice wheels, in 
which half a dozen core prints can be safely used, 
because the conditions of moulding, and the degree 
of accuracy required, are not alike in the two cases. 
Increasing the number of teeth beyond three in- 
creases the difficulty of withdrawal of every tooth 
ina perfect manner. 

Further, except in the case of spur blocks, it is 
not usual or desirable to use more than two teeth. 
The teeth of bevel wheels, helical and worm wheels 
are not so easily formed with the same precise 
accuracy as those of plain spurs, and it is much 
easier to insure the practical accuracy of the one 
space between two teeth than that of the two 
spaces between three teeth, which spaces should be 
absolutely identical in all respects. It is not only 
a question of accuracy in itself, but this result 
follows: When there are two spaces not quite 
alike, one tooth will press aside, and push down 
the sand formed by the other, when brought 
round and lowered against it. There is another 
consideration which limits the number of teeth on 
some blocks. When blocks have to be withdrawn 
from the sand in a horizontal direction, there 
must be no undercutting on the outer faces of the 
extreme tooth spaces. Hence when blocks of 
small radius for helical and worm and screw 
wheels are used, it would be impossible to draw 
them horizontally if they had more than two teeth. 
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The Naval Annual, 1897. Edited by T. A. Brassey. 
Portsmouth: J. Griffin and Co. 
[First Norice. ] 

In our reviews of Brassey’s Annual we nearly always 
make a mental reservation as to some points to 
which we intend to return at a future date. It is 
seldom we are able to carry out these good inten- 
tions before another Annua. comes, and with it 
another review and another set of pious resolutions. 
Thus we have never been able to give due attention 
to the section which Captain Orde Browne contri- 
butes on armour and ordnance, a fact which we 
more regret, as we find the data set forth of great 
use, both from the handy manner in which it is 
arranged, and because the author isa safe authority. 
Our excuses for this piece of ingratitude are that the 
gunnery section comes at the end of the book, that 
space is brief, and that the section deserves a notice to 
itself, which we have always intended to write later. 

This year’s Annual takes much the same form as 
that of the last issue. The most important new 














feature is an account of the organisation and ad- 
ministration of the German Navy, which has been 
contributed by Commander Ferber of the Naval 
Academy at Kiel. The administration of the Ger- 
man Navy appears to be very much on the same 
lines as in this country, excepting that the Crown 
takes a much more active part in control. The 
Emperor has supreme command. ‘‘ All questions 
concerning organisation, shipbuilding, introduction 
of new arms, and all progress and improvements in 
technical matters, as well as with regard to proposed 
appointments to superior offices, are brought before 
His Majesty for decision.” As is well known, the 
present Emperor’s supreme command is no matter 
of form, and, as His Majesty is not only a very 
active, but also a competent and well-meaning man, 
things proceed very well; but upon what would 
happen if the lottery of hereditary transmission 
were to put in his place a ruler less able, it can 
hardly be pleasant for Germans to speculate. ‘‘The 
executive organ for the Emperor’s commands is the 
Naval Cabinet, at the head of which is an admiral 
of the Emperor’s suite or a naval captain and aide- 
de-camp to His Majesty. The Naval Cabinet deals 
chiefly with such matters concerning officers as are 
reserved for the Emperor’s decision.” There is no 
German Minister of Marine, but there is a Naval 
Secretary of State, who is deputed to represent the 
Navy both in the Federal Council and in the 
Reichstag, and who is subordinate to the Imperial 
Chancellor. For the rest, there is a Controller’s 
Department, an Ordnance Branch, an Accountant 
Department, a Hydrographical Branch, as well as 
Medical and Intelligence Departments. In addition 
to these there is the ‘‘ Central Abtheilung,” or 
Central Branch, which supervises the conduct of 
business in the various departments. The Admiral 
Commanding-in-Chief is in military matters the 
mouthpiece of the Emperor. The dockyards are 
subordinate to the Naval Secretary of State. There 
is a Commander-in-Chief, a Vice-Admiral, at both 
Kiel and Wilhelmshaven ; all vessels, dockyards, 
and naval resources within the jurisdiction of the 
stations are under their authority, excepting the 
vessels of the first squadron, which forms the 
nucleus of the home battle fleet. The dockyard 
superintendents are rear-admirals or captains, as 
with us. They have a staff of naval officers under 
them, and ‘‘besides these,” to quote Captain 
Ferber, ‘‘ there are a director of construction, and 
a director of engine building, a director of works, 
and an administrative director,” the latter, Mr. 
Brassey states, corresponding in some respects to 
our Admiral Superintendent’s Civil Assistant. In 
regard to labour some interesting details are given. 
It is assumed that 1000 men are put on for the 
construction of a battleship, and at present there 
should be employed from 5000 to 6000 men at 
Wilhelmshaven, from 4000 to 5000 at Kiel, and 
about 2000 at Danzig. A shipwright earns from 
3d. to 4$d., a carpenter a trifle more, and a leading 
man up to 5$d. per hour, there being 10 working 
hours a day. A workman is not entitled to a pen- 
sion. Details of the personnel of the navy are also 
given. The men for the navy are obtained by 
general conscription, it being a part of the German 
Constitution of the German Empire that ‘‘ every 
German is liable to military service at the age of 
20, and shall not be allowed to fulfil his obligation 
by substitute. He will serve three years in active 
service, four years in the reserve, and up to the end 
of his 29th year in the Landwehr or Seewehr.” The 
maritime population of the empire, including engi- 
neers, artificers, and carpenters employed in the 
mercantile marine, are liable to serve in the navy. 
If the conscripts among the maritime population 
should not suffice, recourse is had to those 
living on the islands and on the coast, and men 
connected with river and canal shipping, ferrymen, 
boatmen, and the like. There is also voluntary 
enlistment for the navy. 

In accordance with custom the editor is the chief 
contributor to the Annual, five chapters out of the 12 
in the body of the work being from his pen. The 
book opens with the usual review of the ‘‘ Progress of 
the British Navy,” which Mr. Brassey contributes. 
The expenditure on the fleet, steam and gun trials, 
ships under construction or laid down, and other 
matters in the year’s history of the Navy, are briefly 
passed in review. M. Weyel follows with a chapter 
on ‘The Progress of Foreign Navies.” M. Weyel 
writes well, but it is a pity some one does not 
tell him that a multitubular boiler is not necessarily 
a water-tube boiler. To use the terms synony- 
mously is apt to be misleading. It may also be 








pointed out that we need not go to German news- 
papers to be informed that 8-in. quick-firing guns 
are proposed, as weapons of this nature have been 
produced at Elswick forsome time past. In a 9-in. 
quick-firing gun, however, a further extension will 
he made, although we agree with the editor that 
it is questionable whether guns of this calibre are 
justly entitled to be called ‘‘quick-firers.” The 
‘rench appear to be going through much the same 
experience that was gained by our own naval 
administrators some years ago. M. Weyel says : 

In the accounts of trials it will be seen that many ships 
have had to be modified owing to the fact that they were 
overloaded, principally by their exaggerated superstruc- 
tures. In order to understand how it has been possible 
to repeat such mistakes, the conditions under which the 
French naval constructors worked must be borne in mind. 
In the first place, the plans, after being drawn up by the 
naval constructors, were overhauled by the Board of Con- 
struction (Conseil de Travaux), who frequently made 
great changes in them. Secondly, the carrying out of 
the plans was entrusted to the dockyards or to contractors, 
and was, asarule, entirely out of the control of the de- 
signer. Moreover under the pretext of introducing im- 
provements during construction, the offensive and defen- 
sive powers of a ship were continually being increased. 
This involved additions in weight, and though each addi- 
tion by itself was not important, their multiplication not 
only overloaded the ship, but destroyed the harmony of 
design. In trying to perfect the fighting machine it was 
made defective. 

There is a great deal of truth in the saying of 
M. Weyel’s great fellow-countryman that ‘‘ there 
is something in the misfortunes of even our dearest 
friends not altogether unpleasing to us.” This is 
no doubt especially the case when those misfortunes 
relate to some feature that is in rivalry to ourselves; 
but the ‘‘not-unpleasantness” reaches its most 
pronounced aspect of smug complacency when we 
have recently experienced and overcome exactly 
the same troubles ourselves. In France the difii- 
culties enumerated have been grappled with by 
establishing a drawing office in Paris under the 
direction of M. Bertin, the distinguished Naval 
Constructor ; who, since the Paris meeting of the 
Institution of Naval Architects, must, one would 
think, be almost as well known and as popular 
in English shipbuilding circles as in those of his 
own country. ‘‘ This office works out the de- 
signs of ships on the lines laid down by the 
general staff, overhauls and controls the designs 
coming from the constructors in the dockyards and 
private yards, and follows the course of construc- 
tion of a ship in all its stages. No alteration can 
be made in the design without its being consulted.” 
M. Weyel gives particulars of the most important 
vessels that have come forward in the different 
foreign navies during the past year, this chapter 
being one of the most considerable in the book. 

‘* Relative Strength” is the title of the next 
chapter, the subject being undertaken by the editor. 
It is a question that to deal with exhaustively would 
require a publication about equal to all the 
naval annuals yet issued, and then, by reversing 
all the reasoning, there would be material enough 
to construct another work of the same bulk, and of 
equal plausibility. of argument. Mr. Brassey very 
wisely confines himself to a few fundamental con- 
siderations, and expresses conclusions rather than 
reasons for them. Tablesare given which show the 
nominal strength of various navies, and these are 
fairly reassuring to ourselves, at any rate in com- 
parison with past times. Mr. Brassey is of the 
orthodox school ; holding ‘‘ the relative strength of 
navies depends almost entirely on their relative 
strength in battleships.” Later on he says “it is 
apparent that in first-class battleships there is no 
danger of our losing our present superiority before 
the end of the century; but we are singularly defi- 
cient in ships of medium size and moderate draught, 
and yet of sufficient speed and fighting power to 
enable them to deal with such ships as the 
Bouvines, Henry IV., and Sissoi Veliky.” He 
further thinks that ‘‘sea-keeping qualities, at any 
rate as regards coal endurance,” might be cut 
down in a class of vessels suitable for operations in 
the Sound or on the French coast. The comparative 
Tables attached to this chapter are very complete. 


Bicycles and Tricycles: An Elementury Treatise on their 
Design and Construction. By ARCHIBALD SHARP, 
B.Sc., A.M.I.C.E., Instructor in Design at the Central 
Technical College, South Kensington. London: Long- 
mans, Green, and Co. 1896. 

Modern Cycles, their Construction and Repair. By 
A. J. Wauus-Taytor, A.M.I.C.E. London: Crosby 
Lockwood and Son. 1897. 

Whilst it is quite true that in the past many makers 

and designers of cycles have shown a most lament- 
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able ignorance of mechanics, it may be doubted 
whether Mr. Sharp’s book does not err in the 
other extreme. By a process of trial and error, 
for which both the purses and persons of their 
customers have suffered, the cycle builder has at 
length evolved reasonable designs, but the transition 
period was marked by such monstrosities from an 
engineering point of view as the open diamond 
frame. We well remember trying to convince a 
small maker shortly after its introduction of the 
absolute futility of this model. But as the big 
firms had evolved it, our efforts proved totally un- 
availing, and we had finally to take refuge in the 
safe prophecy that it would be totally abandoned 
within a couple of years. As a matter of fact, a 
really small knowledge of statics is quite sufticient 
for the cycle builder, as it is not possible to estimate 
with accuracy the straining actions to which a 
machine is liable. If it was a mere matter of 
supporting a statical load, the problem would be 
simplified, though even then the peculiarities of the 
materials used would render constant experiment 
advisable. In addition to supporting a certain load, 
a cycle has, however, to be capable of withstanding 
violent shocks, jolts, and other ill-treatment, so 
that the purely theoretical discussion of the problem 
cannot be expected to carry us very far. It can, of 
course, prevent the adoption of thoroughly bad 
types of frame, but it cannot safely be relied on to 
differentiate between two types of nearly equal 
merits. Thus to take the case of the double tube 
frame at one time so popular. From a purely statical 
point of view this has much to recommend it, but the 
small diameter of the tubing then required would 
seem to render the frame less stiff against accidental 
shocks than the single tube frame which has finally 
become standard. Questions as to ease of manu- 
facture had also, no doubt, much to do with the 
final preference given to the single tube. For the 
reasons set forth above, much of the contents of 
Mr. Sharp’s work appear to us totally beside the 
mark, so far as practical cycle design is concerned. 
To quote a few of the sub-titles, we have para- 
graphs on ‘‘ Matter,” ‘‘General Plane Motion 
of a Rigid Body, ‘‘ Most General Motion of Two 
Bodies in Contact,” and many others of like import. 
We all know the story of the Cambridge examinee 
who, on being asked to describe the construction 
and working of the common pump, commenced with 
a complete discussion of the binomial theorem, and 
really much of the matter objected to above seems 
equally inappropriate in an ‘‘elementary work on the 
design and construction of bicycles and tricycles.” 

A further difticulty has also to be faced, and that 
is the practical impossibility of fixing safe working 
stresses for the materials employed, even so far as 
these are capable of calculation. Our experience of 
solid-drawn tubing is so small, and the effects of 
quite small changes in the carbon contents in the 
metal are so marked, that we have as yet no sufti- 
cient data with which to attack the problem. The 
only method has been to appeal to experiment. 
The English makers have done this in the most 
exact manner, but in that which is least gratifying 
to their customers. They have simply let the 
machines proportion themselves. Ifthe number of 
breakages showed that a part had been cut 
down to a dangerous degree, it was strengthened 
in next year’s models, whilst parts which ex- 
perience showed were of ample proportions, were 
reduced in section. This method, though very 
sure, is somewhat slow, and in America the com- 
parative suitabilities of different tempers of steel 
have been tested by alternating bending stresses. 
The tubes are gripped ina hollow spindle lathe, 
and weighted at the outer end. The lathe is then 
run at 400 revolutions a minute, until the tube 
breaks, the total number of these revolutions being 
a measure of the endurance of the material. Under 
equal conditions, extraordinarily different powers 
of resistance are exhibited, some tubes failing 
at the end of a minute’s run, whilst others carry 
the same load for 3,000,000 revolutions without 
fracture. The harder steels show the greater 
endurance. At one time it was thought impos- 
sible to draw such tubes, and the ‘‘Premier ” Com- 
pany turned the difficulty by the introduction of 
their helical tubing, the extra strength of which 
they, however, do not seem to have yet taken full 
advantage of, as the listed weights of their ma- 
chines appear no less than those of other makers. 
We are informed that American tube manufacturers 
have overcome the difficulties of drawing hard tubes, 
whilst one important company has experimented 
largely with nickel steel. 








The historical portion of Mr. Sharp’s work is less 
open to criticism, and appears to be remarkably 
complete. It is amusing to note the extraordinary 
craze the makers had for putting one, if not two, 
curves into every tube they touched. They thus 
succeeded in making a heavier and more costly ma- 
chine, whilst gaining no increase in strength. This 
was one of the most obvious directions in which an 
elementary knowledge of statics would have been 
of value to the designers. The ignorance shown by 
these, as collected together here by Mr. Sharp, is 
simply appalling, and would almost incline one to 
heavily discount the intelligence of the race. The 
whole subject might almost be considered as a 
striking confirmation of Darwin’s views on natural 
selection, which, by the continued suppression of 
numerous inefficient variations, has finally led up 
to the modern machine, which may justly be con- 
sidered a mechanical masterpiece. 

In the latter portion of his book Mr. Sharp takes 
up the discussion of details, and this, to our mind, 
is by far the most profitable portion of the whole 
work, and might well have been extended by giving 
particulars of the dimensions and weights of the 
oer actually used on the better classes of machine. 

uch space is spent in this section in discussing in 
detuil the various straining actions to which the 
different details are subjected, and this work is very 
well done, and must be exempted from the censure 
we have felt compelled to pass on much of the pre- 
vious theoretical treatment, which we consider out 
of place. In one or two instances, however, we 
should feel inclined to dissent from some of Mr. 
Sharpe’s conclusions. Thus we do not believe that 
the bending of a tangent spoke where it enters 
the hub seriously affects its strength. The 
matter is not capable of theoretical treatment, 
as it is impossible to say how far plastic yielding 
of the metal will not affect the bending stress 
which might exist in a perfectly elastic material. 
The matter can only be settled by experiment, 
calculation being in this particular quite out of 
place. On the whole, however, Mr. Sharp may be 
recommended as a safe guide, and he has evidently 
studied his subject with great care. We can accord- 
ingly confidently recommend his work to those who 
desire to take up the building of cycle machines in 
some other spirit than that of the rule of thumb. 
We should, however, feel inclined to suggest that 
the novice should skip most of the first few 
chapters, or he is likely to be both disheartened 
and disappointed, and fail to give the author the 
credit which the greater portion of the volume 
really earns for him. 

Of a totally different class is Mr. A. J. Wallis- 
Taylor’s work on ‘‘ Modern Cycles.” The author of 
this volume seems to have had a hand in compiling 
quite a number of books on a variety of subjects, 
and in the present case has managed to collect 
together a good selection of the details used by the 
best makers. These are amply illustrated, but 
criticism is seldom indulged in. This is perhaps 
just as well, if we are to judge the author's com- 
petence by his absurd statement that the factor of 
safety in the modern bicycle does not exceed 1}. 
Actual experiment agrees with calculation in show- 
ing that this figure is much exceeded in an ordinary 
well-built machine, in which it appears to be, if 
anything, somewhat greater than is commonly 
adopted in important engineering structures. Some 
experiments made in America showed that the 
crank hanger in a light machine failed with a 
static load of 4172 lb., whilst with a load applied 
at the seat the frame carried 54381b. The crippling 
strength in the line of the pull of the chain proved 
to be 2600 lb. ; whilst the load which could be 
carried on pedal without failure was 845 1b. So 
far as the merely descriptive portion of Mr. Wallis- 
Taylor’s work is concerned, we have only a favour- 
able verdict to record, and the very complete set of 
illustrations given render the letterpress readily in- 
telligible. In the latter portion of his work the 
author deals with the tools used in making and re- 
pairing bicycles, though the more modern types of 
machines do not appear to be mentioned. As an 
appendix is included a reprint of Thompson’s re- 
markable patent for pneumatic tyres taken out in 
1845, and in which the whole system of pneumatic 
wheel construction is clearly set forth. 
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THE BELLEGARDE ELECTRIC POWER 
TRANSMISSION. 


By C. 8. Du Ricuse Preiser, M.A., Ph.D., 
A.M.I.C.E., M.I.E.E. 


General Remarks.—The utilisation of the water- 
power of the Rhone at Bellegarde, 20 miles below 
Geneva, dates from the year 1871, when a con- 
cession was granted by the French Government to 
an Anglo-American syndicate, which acquired at 
the same time a considerable area of land in antici- 
pation of a rapid industrial growth of the locality. 
As has so frequently happened in similar cases, the 
undertaking, framed on over-sanguine lines, was 
vitiated at the outset by excessive nominal capital, 
and the property passed through the hands of 
several limited companies, whose capital dwindled 
in succession from 480,000/. (12 million francs) to 
360,000/., 240,000/., and finally to 210,0001., of 
which 80,0001. is paid up. Notwithstanding this 
considerable reduction, the Rhdne Land and 
Water-Power Company (London and Bellegarde) 
had for years to contend against insufficient 
disposal of its land and power, the latter being 
utilised only in part by one or two mills which 
were driven by rope transmission from turbines of 
more or less antiquated construction. The pros- 
pects of the undertaking began to brighten when, 
a few years ago, the company introduced power 
transmission by electricity, and it is in connection 
with the recent extension for supplying electrical 
power toa new cotton mill and other works that 
the writer had occasion to inspect the whole in- 
stallation. 

The Rhéne at Bellegarde.—The Rhone, after emerg- 
ing from the Lake of Geneva, follows an extremely 
winding course (see Fig. 1, page 634) through the 
miocene molasse, 7.e., sandstone and marl formation 
overlain by moraine, gravel, and alluvial soil which 
it has eroded to an average depth of 40 metres 
(about 130 ft.), its width being pretty uniformly 
about 60 metres (about 200 ft.). This width is 
maintained even in the so-called defile of Ecluse 
near the Franco-Swiss frontier between Mont Credo 
and Mont Vuache, where the river has cut its bed 
through the Jura range, which trends almost at 
right angles to its course. It is after emerging from 
the defile, and immediately above Bellegarde, that 
the river strikes an extensive bank of extremely 
hard limestone (of cretaceous age), through which 
it has cut a narrow but very deep channel or 





wapid, varying in width from 5 to 10 and 20 metres 


(16 ft., 33 ft., and 66 ft.), and extending practically 
from Bellegarde to Seyssel (about 12 miles), below 
which latter place the river suddenly widens and be- 
comes navigable. The narrowest part of the rapid 
(about 5 metres, or 16 ft.) occurs at the upper end 
justabove Bellegarde for a length of about 200 metres 
(660 ft.) in a practically straight course (see Fig. 2, 
page 634), and it is this which formerly consti- 
tuted the so-called perte du Rhéne, where the river 
at low water flowed entirely in a subterranean 
channel of unknown depth and almost closed in by 
a natural limestone vault. In order to afford more 
play to the river when in flood, the rock vault and 
overlying débris have, within recent years, been 
almost entirely removed by blasting operations ; but 
at one point, 7.¢., just below the road bridge shown in 
the view, Fig. 3, page 634, the perte, as seen by 
the writer in the month of January this year, is still 
an actual fact at very low water, the river being then 
lost to view for about 20 metres (66 ft.), after which 
it reappears in a trough ata lowerlevel. The curved 
shape of the banks of the ravine in its lower part, 
e.g., near the turbine-house, as shown in Fig. 7 on 








our two-page engraving, affords proof that the perte 
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formerly extended over a much greater length ; nor 


is the phenomenon per se peculiar to the Rh6ne, for | 


the tributary torrent Valsérine also boasts a perte 
near Bellegarde 400 metres (1320 ft.) in length, 
viz., considerably longer than that of the principal 
river. Hence the remarkable feature of the Rhéne 
rapid of Bellegarde consists not so much in the 
perte, as in the fact that the bed of the river is sud- 





denly narrowed to one-tenth of its width above the 
rapid ; and when it is considered that at high water 
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(8.2 ft.) deep, which is separated from the river by 
a masonry dam. From the end of the open canal 


to the power station, situated at the confluence of | nies 


the Rhone and the Valsérine, the head race con- 
sists of a tunnel driven in hard limestone (Fig. 10, 
page 635), and measures 550 metres (605 yards) in 
length, 9 metres (30 ft.) in width at the base, and 6.5 
metres (21 ft.) in depth, or 56 square metres (603 
square feet) in cross-section. The admission of water 
into the tunnel at the upper end is regulated by three 
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the river carries no less taan 1275 cubic metres 
(45,000 cubic feet) per second, an idea may be 
formed of its velocity in, and of the depth of, the 
rapid. The illustrations show a general plan of 
the Bellegarde Rapid, Fig. 2, a geological cross- 
section of the valley at the perte; Fig. 5, and | 
photographie views, Figs. 3, 4, 6, 7, 8, and 9 (the 
tive latter on our two-page engraving), of the perte | 
and of the ravine near the power station. 

Hydraulic Installation.—As shown in the plan | 
(Fig. 2) and photographic view (Fig. 4), the head 
race of the hydraulic installation begins imme- | 
diately above the upper end of the rapid, and for | 
about 150 metres (165 yards) forms an open canal | 
20 metres (66 ft.) in average width and 2.5 metres | 














Rapip, BELLEGARDE. 


sluices. On emerging from the tunnel, the water 
discharges into a reservoir built in the ravine of the 
Valsérine, at the back of the power station (Fig. 2 
and photographic view Fig. 6). From this reservoir, 
which has a capacity of 1500 cubic metres (52,950 
cubic feet), the water passes into the turbine 
chambers and thence back into the Rhone. As is 


seen from the photographic views (Figs. 6 and 7), | 
the locality of the power station, at the junction of | 


the two rocky ravines, at least 20 metres (66 ft.) in 
depth, is extremely wild and romantic. The total 
volume of the Rhéne at Bellegarde is about the 
same as that at the new power station of Chévres, 
below Geneva, after the confluence of the Arve, 
namely : 





Power Station . 
Phosphate Works 


” ” 150 
Cotton Mul 600 
Ching Grass ee 400 
Pepe Mil... 200 


(arbide of Calcium Mul 1100 
Wood Saw Muv......... .. 1300 











Low Water Aver- High Water 
in Winter. age. in Summer. 
Minimum Maximum. 
70 250 575 cubic metres per second 
| Arve ... é 150 700 a x 
100 400-1275 - . 
3530 14,120 45,007 cubic feet per second. 


It is seen that the ratio of low to high water is 
'1:8in the case of the Rhone, and 1 : 23 in the 


Distance oF 
Transmission. 
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‘ease of the Arve, which, descending from Mont 
Blanc, is subject to sudden floods, and then carries 
an even larger volume than the Rhone. 

The maximum volume of water which can pass 
through the tunnel section of 56 square metres may 
be taken at 100 cubic metres per second, equal to 

the minimum flow of the Rhéne and Arve com- 

‘bined ; while the minimum available volume is 

69 cubic metres per second, about equal to the low 

| water flow of the Rhénealone. Allowing for clear- 

‘ance 6 square metres (or 1 metre in depth) of the 
tunnel section in the former, and 26 square metres 
(or 3 metres in depth) in the latter case, the velocity 





of the water in the tunnel is respectively ~— and 
50 

60 

| 55 = 2 metres per second, or at the rate of 4.5 


miles per hour. The loss of fall in the tunnel is 
about 1 metre (the fall being 1 in 550), and the 
effective fall at the turbine house is 12, 11, and 10 
metres (40 ft., 36 ft., and 33 ft.) at low, average, 
and high water respectively ; hence, at 75 per cent. 
efliciency of the turbines, the available effective 
power in respect of the turbine shaft works out as 





follows : 
= Fall. Horse- 
Cubic yy... Power. 
Metres, Metres. 
Minimum ... 60 12 7,200 
Average 80 11 8,800 
Maximum... 100 10 10,000 


The hydraulic installation at present utilises only 
2000 horse-power, and, including the extension in 
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penditure to be incurred for a second tunnel, and, 
moreover, in the fact of the available fall becoming 
gradually, albeit in a long lapse of years, reduced 
through the process of backward erosion at the 
upper end of the rapid. 

Turbine and Generator House (Figs. 2, 6, 7, 12, 
13, 14).—The original installation comprised three 
Jonval (reaction) turbines, each of 600, 800, and 
600 horse-power respectively, making 90 revolu- 
tions per minute, the diameter being 2.5 metres 
(8 ft.). They were originally designed only for 
rope transmission, and supplied by Messrs. Rieter 
and Co., of Winterthur; but two of them were 
subsequently adapted by Messrs. Escher, Wyss, 
and Co., of Zurich, for making 130 revolutions per 
minute, each driving a three-phase generator 
mounted direct on the turbine shaft. For this 
purpose each turbine is fitted with an inside hy- 
draulic balancing apparatus. 

Of the two generators, it is notably the one of 
800 horse-power supplied by Messrs. Brown, 
Boveri, and Co., of Baden, which deserves notice, 
and has given great satisfaction. 

This machine is shown in the view, Fig. 15, 
page 635, and is designed to absorb the whole 
power of the turbine at 130 revolutions per minute, 
with an efficiency of 95 per cent., exclusive of the 
separate excitation. The inside rotor is a spider 
flywheel, cast of steel in one piece, on which the 
44 poles are fixed. The speed of 130 revolutions, 
corresponds, therefore, to 47.5 complete cycles per 
second. The winding of the stator is similar to 
that of a smaller 100 horse-power three-phase gene- 
rator supplied by Messrs. Brown, Boveri, and Co. 
to Messrs. Bally and Sons’ shoe factory at 
Schoenenwerd, near Aarau, and described in detail 
by the writer in ENGINEERING, December 27, 1895, 
pages 790 and 791. The diameter of the Bellegarde 
rotor is 3.85 metres (12.7 ft.), the outside diameter 
of the stator is 4.6 metres (15.15 ft.), and the weight 
of the whole machine is approximately 22 tons, or 
about 40 kilogrammes (88 Ib.) per kilowatt of effec- 
tive output, the latter being 400 amperes at 1050 
volts, or, for three-phase, 590 kilowatts. The 
generator is excited by a 30 horse-power dynamo 
driven by a separate turbine, the output being 200 
amperes at 100 volts, or 20 kilowatts, the excitation 
being, therefore, about 3.5 per cent. 

Extension.—The extension now in progress com- 
prises two additional generators of 1200 horse- 
»0wer each, mounted direct on the turbine shaft. 

he extension plant is shown in Figs. 12, 13, 
and 14, on page 635, and the building will be large 
enough to admit of three more generators being 
added at some future time, in which case the total 
power would be brought up to 8000 horse-power. In 
connection with this extension, the dynamo-house, 
simply a wooden shed of altogether temporary and by 
no means commendable appearance, will be replaced 
by a solid masonry building, as shown in the engrav- 
ings, and will also be provided with a 15-ton travelling 
crane. The turbines for this extension are being 
supplied by the Atéliers de Construction of Vevey, 
Switzerland, and are designed on what is known as 
the Francis system, consisting in three superposed 
turbine-wheels with automatic regulation for suit- 
ing the load on each wheel to the variable fall and 
volume of water. As has already been shown in a 
preceding paragraph, these variations are very 
considerable at Bellegarde, where the Rhéne is 
wedged into a narrow channel, so much so that 
when the writer was st Bellegarde the river was 
at low (winter) level, whilst two days afterwards it 
suddenly rose no less than 8 metres (26 ft.), viz., 
3 metres (10 ft.) higher than the ordinary high- 
water level in summer, which is 11 metres (36 ft.) 
below the floor of the generator-room. A further 
advantage of the new turbine installation consists in 
the usual large openings of the turbine chambers 
being dispensed with, and replaced by pipes which 
require less space and insure a more effectual pres- 
sure of the water on the tur>ine wheels. The dia- 
meter of the wheels is 3 metres (10 ft.), the speed 
114 revolutions, and the guaranteed efficiency 75 
per cent. 

The 1200 horse-power generators of the exten- 
sion plant will be of the same type as Brown, 
Boveri, and Co.’s 800 horse-power machine al- 
ready described ; the diameter of the rotor (inside 
magnetic field) will be 5 metres (16.5 ft.), that of 
the whole machine 6 metres (23 ft.) ; the output, 
at 114 revolutions per minute, 320 to 350 amperes 
at 2000 volts, or for three-phase, 883 kilowatts, 
and the total weight 42 tons, equal to 47 kilo- 
grammes (103 ]b.) per kilowatt of effective output, 











The generating plant is protected by Brown,|same slope as the canal bank, and the rails 
Boveri's metallic plate and mica lightning arresters, | passed from the latter up this incline to the bridge 
already described and illustrated by the writer in| portion of the conveyor. The outer support of the 
ENGINEERING, November 1, 1895, pages 531 and | bridge consisted of trestle work carried on trucks 
532. Although the Bellegarde district is frequently and rails. A platform projecting from the inclined 
visited by thunderstorms, and the site of the gene- | truss was placed to receive the hauling machinery 
rating station at the junction of two ravines would and an electric light plant, the station representing 
seem to favour atmospheric discharges, no damage about 100 horse-power. The bridge trusses were 
to the arresters or to the generators has so far been | placed sufficiently far apart to allow of two wagon 
experienced. tracks being laid, overhanging the outer trusses, 

;and supported by brackets. By this means the 
spoil wagons could be tipped on each side of the 
| bridge, and at any point of its length which was 
sufficient to receive the whole of the spoil. This 
arrangement, which presented no special points of 
novelty, appears to have worked well. 

The Brighton Division of the canal was that 
lying nearest Lake Michigan, and was let in six 
sections, representing a total of nearly six million 
cubie yards, all in glacial drift, and completed to 
some extent by dredging. Of these sections, two 
_—M and L—were let to the Heidenreich Com- 

pany of Chicago, and comprised together nearly 
two million yards ; the price accepted for Section M 


(To be continued.) 





THE CHICAGO DRAINAGE CANAL 
(Continued from page 571.) 

Section A of the drainage canal works was the 
last of the lettered sections of the work, and lay 
beyond the low summit between the outfall and 
the lake. It was almost wholly in glacial drift, 
with practically no rock, and comprised about 
2} million yards of excavation of the canal channel | 
and 270,000 yards of river diversion. The total 
amount of the contract was 913,000 dols., the price | 
per yard having been 308 cents, or a little more than 
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DIAGRAMS SHOWING Mone or Excavatine on Sections M anp LL. 


was 21.7 cents, and for Section L, 19.7 cents per 
yard. There was, however, no dredging on these 
sections, but the material was fairly uniform, con- 
sisting of hard clay under a depth of top soil. 

On these sections it was possible to deposit the 
excavated material on both sides of the canal, 
although the available space on the south bank was 
somewhat limited ; for this reason only one con- 
veyor was employed, while three were used on the 
north side. Figs. 162 to 166 show the method of 
working. The width of the work between the top 
of slopes was 270 ft., and that of the bottom of the 
canal 110 ft. A cut was taken along the whole of 
the two sections by each of the three Bucyrus 
|shovels, which worked in connection with the 
| inclines. The first (Fig. 162) started the spoil 
bank on its most distant face ; the second (Fig. 163) 
increased the depth, adding to the size of the spoil 
bank ; while the third brought the depth of the 
excavated cut to 20ft., or half of the total required, 


ls. 3d. Dredging was to some extent employed on 
this contract, and to this a separate reference will 
be made later. There was, however, a very con- 
siderable amount of dry excavation, and this was 
executed with Warrington steam shovels, supplied 
by the Vulcan Iron Works Company of Chicago, and 
a special conveyor illustrated in Fig. 160 on page 
638. This part of the work formed the subject for 
a sub-contract let to Messrs. Shailer and Schniglau, 
of Chicago, by the chief contractors for the section, 
Heldmaier and Neu. The spoil could be dumped 
only on one side of the canal, between it and the 
river diversion which was completed before the | 
main excavation was commenced. Two conveyors, | 
like that illustrated, were employed ; these could 
be traversed along the bank of the canal in opposite 
directions. A double track connected with each 
conveyor was laid across the bed of the canal and | 
up the sloping bank. One of these tracks was for | 
the steam shovel, and the other for the spoil 
wagons ; they were joined in one at the foot of the | leaving central core as shown (Fig. 165) to be sub- 
conveyor. Somewhat special conditions —- which | sequently removed. After this was done, the opera- 
have already been referred to as existing in other | tion was repeated, the length of the incline being re- 
rts of the work—were met with on this section. | duced as the spoil bank approached the edge of the 
The surface ground was soft and unfitted to support | cutting. On the south side the single installation 
the weight of the travelling bridge, and a bed of was operated in a similar manner. Fig. 161 gives 
hard material had therefore to be laid down to re-/a very good idea of the incline and tip, the top of 
ceive the tracks that carried the rails on which the | which overhung in such a way as to allow the 
conveyor was traversed. As the conveyors were |wagons to discharge their contents, while being 
advanced, however, the supporting bed was formed | fully controlled by the cables operated from the 
by dumping hard material at each end on which the | engine-house. As will be seen, this tip was mounted 
rails were laid. The front part of the conveyor | on trucks, so as to be easily shifted, while the in- 
was formed of an inclined truss having the | clines were either reconstructed when an advance 
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was necessary, or shifted bodily by a capstan and 
tackle. The efficiency of each of these conveyors 
appears to have varied from 700 to 900 yards a 
month, and the cost of excavating 48 per cent. 
and that of conveying 52 per cent. of the total. 

On a previous occasion, when referring to Sections 
H and G, we gave a general view of a special form 
of tip that was constructed from the designs of 
Mr. J. W. Page, the engineer to the contractors 
of the section, and employed with considerable 
success. Figs. 167 to 179 are detailed illustrations 
of this tip, and the following description has been 
condensed from the Engineering Record. The in- 
cline, up which the spoil wagons are hoisted, is 
formed of two triangular trussed frames, Figs. 167 
and 168, braced together transversely, and form- 
ing a platform wide enough for two wagon tracks. 
At the upper end, and making an extension of each 
track, is a tip, Fig. 169, consisting of an oak-framed 
platform, mounted on trunnions at the end of the 
trusses. When a car reached the top the wheels 
were stopped by the rails being curved, and at the 
rear they were locked by a stirrup catch. As 
soon as the car reached this position, the pull on 
the hoisting rope was continued with the effect 
of tipping the platform and discharging the contents 
ofthe car. As soon as the latter was empty and the 
rope slacked, the counterbalance of the tip restored 
it to its proper position, and it became automati- 
cally latched. The car was then returned by gravity 
to the cutting to be reloaded by the steam shovel. 
The capacity of the car was three cubic yards, and 
a return trip could be made in 65 seconds. The 
construction of the cars is shown in Figs. 178 to 
180, while Figs. 172 to 177 illustrate the truck 
that carried the centre of the inclined trusses. This 
method of working gave results as high as 920 cubic 
yards per day of 10 hours. 


(To be continued.) 








THE IRON AND STEEL INSTITUTE. 

Tue twenty-eighth annual meeting of the Iron 
and Steel Institute has been held during the pre- 
sent week at the Institution of Civil Engineers, by 
permission of the council of the latter society. 
There were two sittings, the meeting commencing 
on Tuesday, the 11th inst., and being continued on 
the following day. 


Sm Davin anp Lapy Datr’s Reception. 

On Monday evening, the retiring President of 
the Institution, Sir David Dale, and Lady Dale, 
gave a reception in the galleries of the Royal Insti- 
tution of Painters in Water Colours, Piccadilly. A 
large company attended, a majority of the promi- 
nent members of the Institute being present, 
besides a distinguished company of guests not 
officially connected with the society. 

On the members assembling on Tuesday morning 
Sir David Dale occupied the chair. The minutes of 
the previous meeting were first read by Mr. 
Brough, the secretary, who afterwards proceeded 
to read the 

Report OF THE CouNcIL, 
from which it is pleasant to notice that the condi- 
tion of the Institute during the past year has re- 
mained, to quote the words of the report, one of 
‘healthy vitality and of continued prosperity.” 
The number of members on the roll at the end of 
last year was 1475, including seven honorary mem- 
bers and two life members. During last year 80 
names were added to the register. This is slightly 
above the average of the last five years, which was 
76, but the period includes the two very fruitful 
years of 1894 and 1895, when the numbers were 
respectively 114 and 93.. The list of deaths includes 
28 names, some of them well known in the scien- 
tific and metallurgical world. Amongst them Sir 
James Ramsden, who was one of the original 
members of the Institute, and who was a vice-presi- 
dent ; and Mr. W. D. Allen, of Sheffield, one of the 
names prominently connected with the development 
of the Bessemer process, and who received the Bes- 
semer Gold Medal in 1890. Turning to the financial 
aspect of the report, it will he found that the income 
during the year amounted to 38911. 12s. 11d., and 
the ordinary expenditure to 31711. 9s. 11d. In 


addition to the latter amount there was a further sum 
of 11671. 5s. in respect of the Ormuz guarantee. 
The income is in excess of that of previous years, as 


= in the report, excepting that of last year, when, 
owever, the total was swelled by the receipt of 


copies of the Journal destroyed by fire. This, of 
course, cannot be looked on as a normal source of 
income. The holding of the summer meeting of 
last year in Spain resulted in the year’s expendi- 
ture exceeding the income. As Mr. Jeremiah 
Head stated later in the proceedings, this would be 
erroneously described as a loss, as the Institute 
gained largely both in knowledge and repute by the 
excursion. It is greatly to be regretted that 
the Ormuz did not fill in the manner that 
had_ been anticipated, but that was an unto- 
ward incident that could hardly have been 
anticipated, being as it was largely influenced by 
an unforeseen incident, which caused many 
members who had given encouragement to the pro- 
posal to go to Bilbao, to draw back after the ship 
had been chartered. Fortunately the Institute has 
an ample funded surplus upon which to draw, and, 
after all, it is not the chief function of scientific 
societies to accumulate capital. In this respect 
the Institute might, perhaps, do a little more for 
metallurgical science than it has hitherto done, by 
the way of giving financial support to branches of 
research that are not calculated to be immediately 
profitable, and are not, therefore, likely to be pro- 
secuted by the iron and steel making firms. There 
are many accomplished young metallurgists who, 
having received a scientific education, would be 
glad to win distinction under the sgis of the In- 
stitute, and no one can say there are not problems 
enough waiting solution. 

The report refers to the gratifying feature that 
in the receipts of 1896 there is an increase in the 
sales of the Journal from 1287. 19s. of the previous 
year to 2291. Os. 6d., a fact which shows that the 
admirable volumes upon which Mr. Brough ex- 





pends so much care are appreciated even beyond 
the confines of the Institute. Last -year, in addi- 
tion to the papers read at the meetings, and the 
discussion and correspondence relating to them, 
the Journal contained abstracts of 1136 papers re- 
lating to iron and steel and kindred subjects. It 
may be mentioned here that the Council have de- 
termined to publish a full index of the Proceedings 
from the first. This will prove a most useful work, 
the compilation of which will, however, be a some- 
what arduous task if the classification is to be 
scientifically carried out. 


THE INTERNATIONAL ASSOCIATION FOR TESTING 
Iron AND STEEL. 

Reference is made in the Council’s report to the 
International Association for Testing Iron and 
Steel. In order to obviate the great divergencies 
in the methods of testing iron and steel and other 
structural materials, International Congresses 
were held in 1884 at Munich, in 1886 at Dresden, 
in 1890 at Berlin, in 1893 at Vienna, and 
in 1895 at Zurich.* At the latter congress it was 
decided to convert the loose organisation of these 
congresses into a more stable body, to be termed 
the International Association for Testing Technical 
Materials. The object of the Association is the 
unification of methods of testing. Candidates must 
be proposed by two members, and the annual sub- 
scription is 4s. In order to show the interest taken 
by the Institute in this undertaking, the Council 
has determined to pay an annual subscription of 
5l., and to send a delegate to the next congress 
with a view to publishing a report of the proceed- 
ings in the Institute Journal. The Association has 
decided to found in Switzerland an International 
Research Laboratory for Iron and Steel. The 
necessary building has been supplied by the local 
authorities in Zurich, and Baron Jiiptner—who, it 
will be remembered, read a paper on this subject 
at the last spring meeting of the Institute—has been 
selected todirectthelaboratory. Whatisnowrequired 
is an income of 18001. for 10 years for the mainten- 
ance of the laboratory and for the paymentof salaries. 
It is considered that this sum should be contributed 
by the various countries in proportion to their iron 
production. Great Britain’s share under these con- 
ditions would be 3251. a year. The Council of the 
Institute say that it is not within the power of the 
Institute to make a specific grant ; they trust that 
individual members of the Institute will do what 
they can to further an undertaking of great im- 
portance to the world’s iron industry. 

We have no difficulty in echoing this very proper 
wish, but it is to be hoped it will not lead to a relaxa- 
tion of efforts that should be made in this country to 


* A dotailed report of this congress was published in the 
Journal of the Institute for 1895, having been communi- 








8331. 12s. 6d, on account of a sum received for 





cated by Professor George Lunge, 





the same end. International co-operation in matters 
of this kind is a beautiful and fraternal idea, but we 
fear it would be found as a matter of practical ex- 
perience that a research laboratory in Switzerland 
would be largely left to the Swiss, both in regard 
to carrying out the work and supplying the necessary 
funds. Feelings of the nature of national pride, esprit 
de corps, or local patriotism are the moving causes 
in such matters as these, and the world is hardly yet 
sufficiently enlightened forthose sentimentstoextend 
from England to Switzerland. This country, which 
is the mother of the modern iron and steel industry, 
and is still a great iron and steel producing nation, 
should have a research laboratory of its own; and 
while it is to be hoped that Baron Jiiptner may 
receive far more than the modest demand he makes 
from Great Britain, it is still more to be desired 
that he may find in this country an establishment 
that will bea powerful and friendly rival to his own 
laboratory, although working largely in co-opera- 
tion with him. 


Tue New PRESIDENT. 


The report of the Council having been accepted 
by the meeting, Sir David Dale introduced the 
new President, Mr. Edward Pritchard Martin, of 
Cardiff and Dowlais, in whose favour he vacated 
the chair. Mr. Martin’s first duty, after having 
thanked the members for his election, was to present 
the 

BrEss—EMER MEDAL 


which has this year been awarded by the Council 
to Sir Frederick Abel, a past-president of the In- 
stitution, ‘‘in recognition of his services towards 
the advancement of the metallurgy of iron and 
steel,” to quote the words of the report of the 
Council. Mr.:Martin did not detain the meeting 
long.in detailing these services, and Sir Frederick 
Abel was equally brief in expressing his thanks. 
The ceremony lost a good deal of the interest that 
accompanies the presentation of the medal from 
the absence of Sir Henry Bessemer himself, who so 
often adds some words of his own, and who never 
speaks without interesting his audience. 


THE PRESIDENT’s ADDRESS. 


Mr. Martin next proceeded to deliver his in- 
augural address. Of this excellent address we com- 
mence the publication in full on another page. 
At the conclusion of the reading a hearty vote of 
thanks to the President was moved by Mr. Windsor 
Richards, and seconded by Sir Lowthian Bell. 


Microscope ACCESSORIES FOR METALLOGRAPHERS. 

A paper by Mr. John E. Stead with the above 
title was the first contribution dealt with. It was 
not, however, read, the author having expressed 
his wish that it should be accepted without reading, 
as it was not a subject that would require to be 
discussed. This paper we shall print in full at a 
future date. 

THE WEARDALE FURNACE. 

A paper by Mr. Henry William Hollis, the 
general manager of the Weardale Iron and Coal 
Company, was next read by the author. This con- 
tribution described a form of reheating furnace 
which Mr. Hollis has devised. His object has 
been to dispense with regenerating chambers <alto- 
gether, on account of their cost; to obtain :con- 
tinuous working without reversing the course.of the 
flame ; and also to get rid of the disadvantage atten- 
dant upon frequent stoppages for clearing or renewal 
of brick checker-work. The designer also had in 
view the introduction of the flame in such a way as 
to obtain equal heating over the whole floor of the 
furnace chamber. The broad principle of design is 
to introduce a gas flame through, and surrounded 
by a stratum of highly heated air in the roof of the 
furnace, the flame pouring down upon the slabs or 
piles to be heated, and passing along the floor.of the 
working chamber to an. outlet port at each; end. 
The author described the experimental .work. which 
led up to the erection of a furnace which took the 
place of four coal-fired furnaces serving.a pull-over 
mill having originally an output of about 23.tons of 
plates per shift, which was increased to 27 tons per 
shift by the new furnace ; in fact, the capacity became 
limited by the power of the mill, and not, as formerly, 
by the capacity of the furnaces. The consumption 
of fuel was reduced about 4$ ecwt. per. ton of 
sheared plates, and the waste in weight’ of slabs 
heated was reduced 1 per cent. as compared. with 
the fuel and .waste in the-coal-fired furnaces... The 
cost of repairs had been nominal, the saving in this 





item having been about 3/, 15s. per week. Alto- 
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THE CHICAGO DRAINAGE CANAL 
(For Description, see Page 636.) 
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THE CHICAGO DRAINAGE CANAL; THE PAGE INCLINE AND TIP. 


(For Description, see Page 636.) 
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gether the economy effected by the new mode of 
heating represented, with the mill giving an output 
of 27 tons per shift, a little over 30/. per week, or 
2s. 3d. per ton of finished plates. An advantage 
was also gained, the author stated, in the rolling, 
the plates coming from the rolls with a clean and 
perfect surface. Another desirable feature was that 
when the slabs had attained rolling heat they could 
be kept at that temperature for several hours by 
simply closing the air slides, without any danger of 
burning. Slabs of 1100 lb. had been rolled from 
this furnace in 42 minutes from the time of charging 
cold. The working of the furnace is continuous, 
charging going on at one door at the same time 
that slabs are being withdrawn at another, and the 
furnace is never empty. Two large furnaces were 
erected at the new plate mills of the Weardale 
Works, the performance of which surpassed that of 
the furnace to which reference has already been 
made. The heating chamber of the larger of the 
two is 34 ft. 6 in. by 11 ft., and will take 6-ton and 
7-ton slabs. The working bottom of the heating 
chamber may be formed entirely of basic slag, 
instead of sand, which is always used in coal fur- 
naces, and requires constant repair. The slag made 
is as thin as water, and flows without difficulty. 

In order to utilise the heat beyond that required 
for doing the work of the furnace—probably not 
less than one-half the calorific value of the coal— 
a water-tube boiler is fitted at each end of the 
furnace. It is assumed that four water-tube boilers 
fired by the waste heat of two furnaces would be 
equal to five Lancashire boilers, each of which, 
when hand-fired, requires 53 tons of coal per week. 
The saving of fuel would be 265 tons of coal per 
week. The two furnaces of the plate mill are driven 
by five producers, each burning 6 cwt. to 8 ewt. of 
coal per hour. On these figures the author does not 
see any escape from the conclusion that with furnaces 
and boilers as described he can heat his plates with- 
out cost for fuel. Putting aside the question of 
boilers, however, the coal consumption is 3.2 ewt. 
per ton of sheared plates, or about 2} ewt. per ton 
of slabs heated. The two furnaces together can 
heat 306 tons of slabs per shift. The larger fur- 
nace cost 5291. The area of the heating chamber 
floor is 379.5 square feet, and the cost 1l. 7s. 10d. 
per syuare foot. The smaller furnace cost 2/. 1s. 1d. 
per square foot. If two Babcock and Wilcox 
boilers had been added to the large furnace, the 
cost for the furnace and two boilers would have 
been 1500/., and for the smaller furnace and two 
boilers 14001. The author concluded by saying he 
contemplated the adoption of four boilers as de- 
scribed, which would involve the disuse of five out 
of 11 new Lancashire boilers. 

The discussion on this paper was opened by Sir 
Lowthian Bell, who pointed out that the author 
claimed to get more heat out of the coal with his 
furnace than could be obtained when using an ordi- 
nary furnace. The latter might show a large flame 
at the top of the chimney, but it must be remem- 
bered that the flame was not generated in the fur- 
nace, but was owing to the unconsumed carbon 
which was burnt on meeting the air. There was a 
difficulty in burning carbon fully in the presence of 
iron, as carbon dioxide yields up oxygen to the iron. 
The author, however, said that the yield of iron 
was greater with his furnace, and this was to be 
accounted for by the greater rapidity with which 
the work was carried out, the combination of the 
iron with the oxygen of the carbon dioxide having 
consequently less time to take place. 

Mr. Ainsworth had seen the furnaces described in 
the paper in enn and wished to bear testimony 
to the admirable way in which they did their work. 
When at Spennymoor he was struck with the 
beautiful mild heat to which the metal was brought, 
as well as with the quick manner in which the 
operations were carried out. 

Mr. Lamberton said that the paper just read was 
of great interest and importance to all steelmakers. 
He had put down the new plate mill at the Wear- 
dale Works to which the author had made reference 
in the paper, and he had experienced considerable 
misgiving when Mr. Hollis had said that he intended 
to have only two furnaces to serve the rolls, espe- 
cially as there was no stand-by furnace. He had 
not, however, given expression to his fears, and 
they were entirely removed when the mill was put 
in operation. He had never seen slabs heated so 
well and thoroughly as by these furnaces, and he 
considered they stood practically at the head of all 
furnaces. In Scotland they used for reheating 
5 owt. of coal per ton of sheared plates, but Mr, 








Hollis had gone beyond this in efficiency with 
3.2 cwt. of coal per ton of sheared plates with his 
two later furnaces. 

Mr. Deighton, of Leeds, had also seen the fur- 
naces at work, and he considered them, of all re- 
heating furnaces the best of the day. The air was 
heated to an enormous temperature, and a flame 
was generated which was equal to that of the 
Siemens furnace. He regretted that the author 
had not obtained the temperature of the air as it 
entered the gas port. It was very beautiful to look 
into the furnace and see three or four pillars of 
intense white flame. It was a sight which had 
given him more pleasure than the finest painting 
he had ever seen. In regard to what Sir Lowthian 
Bell had remarked, he had been struck by the non- 
oxidising of the metal, and he had never seen slabs 
so heated and come out so clean from the furnace. 
A most valuable feature was being able to charge 
cold slabs in beside those which had been heated, 
without bad effect, for the cold slabs did not seem 
to reduce the temperature of the furnace. He 
would advise every steelmaker to go to Spenny- 
moor and see the furnaces at work, as he was sure 
the journey would be well paid for. 

Mr. Tucker spoke on the question of the action 
of the cinder. The author had said that it re- 
quired about 60 hours of the full heat of the gas 
flame to bring the basic slag bottom to the proper 
condition for charging the slabs upon. It did not 
attain its ultimate hardness until it had had about 
a week’s work of actual heating slabs, during which 
time the fluid cinder soaked into and filled up the 
interstices in the bottom. When this had been done, 
the cinder began to lieinshining poolsalong the back 
wall against the tap holes. The bottom would become 
as hard as granite rock, and would cause a bar 
striking it to rebound with a ring as if it had struck 
an anvil. When this condition had been arrived 
at, scarcely any repair to the bottom would be re- 
quired beyond filling up with small basic slag any 
little depression that might appear. Referring to 
this part of the paper, the speaker said that, com- 
pared to the effect of the removal of the cinder, he 
thought the coal used was not a serious matter. 
The author had also said that it was needful 
to give the most careful attention to keeping 
the fluid cinder from touching the brickwork 
of the back or end walls of the furnace. The basic 
slag had to be kept well banked up against the 
walls, so as to cover up the three lowest courses 
of bricks, and thus make the lowest part of the 
floor, or the channel along which the fluid cinder 
collects and flows to the tap holes, about 9 in. 
away from the walls. This cinder, Mr. Hollis 
stated, had an extraordinary solvent action upon 
silica brickwork, and would cut away a 9-in. wall 
in an incredibly short time, almost a few minutes. 
As an additional precaution the author had built 
three or four of the lowest courses of the internal 
walls with chrome bricks, against which a bank of 
small chrome ore was placed. This acted with 
perfect success, as it formed a backing for the bank 
of basic slag. Mr. Tucker said that his experience 
of furnaces led him to conclude that the applica- 
tion of chrome ore was unnecessary, and that the 
cutting action as indicated by Mr. Hollis did not 
take place. 

Mr. F. W. Paul had also seen the furnace 
at work, and would endorse what the other 
speakers had said as to its efficiency. He hardly 
thought, however, that the assumption that the 
waste gases from the furnace, when passed 
through a tubular boiler, would evaporate as much 
water as would be evaporated by an equal amount 
of fuel burnt direct in a Lancashire boiler was true. 
The best result he had met with in practice only 
realised this to the extent of 50 per cent., or, in 
other words, one-half of the fuel was used in heat- 
ing the slabs and the other half in evaporating 
water, the calculation being on the basis of 7 lb. of 
water turned into steam per pound of fuel. If, 
however, Mr. Hollis realised a higher efficiency of 
evaporation than this when his arrangements were 
completed, his plan of having a boiler in connection 
with a heating furnace, which might require even 
a consumption of fuel for heating to, say, 2 cwt. per 
ton of finished plates, then Mr. Paul would have 
no hesitation in saying that he would consider Mr. 
Hollis’ furnace as the best he had ever seen work- 
ing. Apprehension had been expressed that there 
was difficulty in working a tubular boiler in con- 
nection with waste gases from heating furnaces. 
From experience obtained in working a_ boiler 
arranged in a very similar manner to that pro- 





posed, he was convinced that the boiler would give 
no trouble. 

Mr. Hollis, in replying to the discussion, said that 
he had just received a telegram which gave the 
temperatures on that day, as taken by a Siemens 
pyrometer, for gas which had only been put in the 
day previously, and was therefore not up to its full 
heat. The temperature of the air was 800 deg. to 
1000 deg., and of the gas 1250 deg. The tempera- 
ture at the base of the chimney he could not state, 
but he knew it was 2000 deg. Fahr. or over, because 
it melted the copper ball of the pyrometer. Mr. 
Tucker had said that the chrome ore was not neces- 
sary. That might be the case, but he had put it in 
because he liked to be safe. As to upkeep in one 
furnace, 20,000 tons of slabs had gone through, and 
the cost for repairs had been about #d. per ton of 
slabs heated. 


THE Porosity oF CRUCIBLES. 

‘** On the Permeability of Steelmaking Crucibles,”’ 
a paper by Messrs. J. O. Arnold and F. K. Knowles, 
respectively professor and demonstrator of metal- 
lurgy at the Sheffield Technical School, was next 
read by the secretary in the absence of the authors. 
This paper we print in full on the opposite page. 

Professor Roberts-Austen was the first speaker. 
He said that it was a happy thought on the part of 
the authors to bring home to manufacturers the 
fact of the permeability of crucibles. It was a 
matter that was not so much considered now as in 
the early days of the century, when it was a ques- 
tion of paramount anxiety. The speaker quoted 
several instances of the fact, and also gave examples 
of a later date, one of them a communication made 
to the Institution of Mechanical Engineers in 1881 
in connection with experiments upon bar iron. He 
had himself had the matter brought home to him in 
melting silver, and there were abundant instances of 
the interesting facts the authors had brought for- 
ward in the melting of silver and gold. Mr. Stead 
also gave instances bearing out the facts stated by 
the authors. 

Mr. Snelus was struck by the fact of the action 
of aluminium in causing the deposition of carbon in 
steel as quoted in the paper. The authors had 
said that clay crucibles were used, but he would 
ask, were they not plumbago crucibles ? If so, some 
of the carbon might have come from the walls of 
the crucible. The permeability of crucibles was 
an important question, and the thanks of the In- 
stitute were due to the authors for their contri- 
bution. 

Mr. Bauermann pointed out that the authors had 
not said how the crucibles were made. He would 
ask whether coke was used in them, for if so the 
porosity would be sufficient for air pressure to pass 
through. He had no doubt that the carbon did 
come from the gases as anticipated. The moral of 
the paper consisted in showing how important it was 
to keep sulphur out of the gases, and therefore gas 
fuel should be used, especially the Mond washed 
gas. 

Mr. Bernard Dawson said that difficulty from 
the presence of. sulphur in gases was not confined 
to crucible melting. It was assumed that the 
trouble would not arise excepting at high tempera- 
tures, but he had found the same thing at lower 
temperatures. In producer gas there might also 
be trouble from sulphur. 

Mr. Pattinson said that not only would these 
gases permeate fireclay crucibles, but also platinum 
crucibles, as he had proved by heating oxide of 
manganese with a blowpipe, when the gases had 
penetrated the bottom of the crucible. 

The authors not being present, there was no 
reply to the discussion, and the meeting was ad- 
journed until the next day. 


THE ANNUAL DINNER. 


The annual dinner of the Institute was held on 
the evening of Tuesday last at the Hotel Cecil, 
when the President occupied the chair. A large 
number of members and guests attended, the 
gathering being a most successful one. The toast 
of the evening, ‘‘ Prosperity to the Iron and Steel 
Institute,” was proposed by Sir Courtenay Boyle. 


WEDNESDAY’S PROCEEDINGS. 

At the Wednesday’s sitting four papers were 
read. The first was ‘‘On Charging Open-Hearth 
Furnaces by Machinery,” by Mr. Jeremiah Head. 
This contribution we print in full in our present 
issue, and we shall deal with the interesting dis- 
cussion by which it was followed in our issue of 
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next week. The next contribution taken was the 
paper by Mr. E. Bertrand, ‘‘On the Practice of 
the Combined Open-Hearth Process of Bertrand and 
Thiel.” This we shall print in full next week, and 
also deal with the discussion in our further report of 
the meeting. Two papers by Mr. G. P. Royston, 
one ‘On Malleable Cast Iron” and the other on 
‘‘Carbon Changes in Malleable Cast Iron,” were 
read in brief abstract by the author, but time did 
not permit of them being discussed. The remain- 
ing papers, of which we append a list, were taken 
asread: ‘‘On the Agricultural Value of Sulphate 
of Ammonia from Blast-Furnaces,” by Mr. F. J. 
R. Carulla. ‘*On the Specific Heat of Iron,” by 
Professor W. N. Hartley, F.R.S. ‘‘ On the Effect 
of Phosphorus on Cold Shortness,” by Baron Hanns 
Juptner von Jonstorff. ‘‘On the Determination of 
Hardening and Carbide Carbon,” by the same 
author. ‘*On Central Blast Cupolas,” by Mr. T. D. 
West. 

Probably a very large majority of persons attend- 
ing meetings of societies of the character of the 
Iron and Steel Institute would approve of many 
papers being taken as read, provided that they had 
been liberally distributed before the meeting. At 
this meeting, however, only four papers were dis- 
cussed out of 12 submitted; and it would seem, 
therefore, that the proceedings of the Iron and 
Steel Institute have become so important, and 
their wealth of contributions is so great, that 
some change is needed to allow of some time for 
discussion. The excitement of having a paper dis- 
cussed is often the author’s chief reason for writing 
it. No doubt some persons are glad to get out of 
the discussion, but they are generally writers whose 
contributions do least towards enriching the Pro- 
ceedings. 

(To be continued.) 








ON THE PERMEABILITY OF STEEL- 
MELTING CRUCIBLES.* 


By Mr. J. O. ARNoLD and Mr. F. K. KNow.es, respec- 
tively Professor and Demonstrator of Metallurgy at the 
Sheffield Technical School. 

In a lecture delivered by one of us before the Sheffield 

Metallurgical Society in February, 1891, it was pointed 

out that on passing pure carbonic oxide over white-hot 

aluminium, the metal become coated with a grey mix- 

ture of alumina and carbon, owing to the following re- 


action : 


It was also shown that on blowing 40 gallons of carbonic 
oxide through molten mild steel containing about 4 per 
cent. of aluminium, that the carbon was raised from 0.38 
to 0.51 per cent. 

The power of aluminium to reduce carbonic oxide at 
high temperatures above exemplified has since been 
utilised to measure the remarkable permeability of clay 
steel-melting crucibles to furnace gases. 

The experiments were carried out as follows: Four 


25 Ib. ingots were melted from Swedish iron of 


the following percentage composition : 


Combined carbon 0.04 
Silicon 5 vin 0.02 
Manganese 0.06 
Sulphur .. 0.01 
Phosphorus 0.02 
Tron 99.85 


The following calculated quantities of aluminium were 
added to the ingots when melted : 
Time occupied 


in Melting. 
hours 
No. 1. 40z. = 1per cent. 5k 
» 2 8 a ” 6 
‘epee 6 
» 4123 , =8 Ee me 54 


These ingots were broken upand remelted, the weights 
charged being—of Nos. 1, 2, and 3, 21 1b.; of No. 4, 17 Ib. 
Time occupied in second melting : 

No. 1 hours 10 minutes 
” 3, 5 


” 2 


These ingots were molten some 


sf: time before teeming. 


” 


40 
In the case of No. 4 ingot, the charge was molten three 
hours before teeming, and during this time 3 lb. of sul- 
phide of iron were mixed with the coke used in firing 
(bringing up the sulphur in the coke to 1.75 per cent.). 
The following Table gives the composition of the ingots 
before and after melting : 


” 


























_ luo. aL| si, | Mn. | s. | P| Fe. 

No, 1 { 18t.melting |0.06 0.64] 0.03 | trace | 0.02 | 0.02 | 99.23 
‘lL \ond ,, — 0.62'0.08] 0.10 | .. | 0.03 | 0.019 99.15 
No.2 {sts 0.06/1.80) 0.08 0.02 | 0.02 | 98.07 
"2 {2nd |? 0.89/0.07] 0.22 | 0.03 | 0.017 | 98.77 
Nog {ist 1 |0.08/8.85) 006 | 0.02 | 0.02 | 97.62 
"F \and 3} '1.02/0.20| 0.04 | 0.03 | 0.019 | 98 69 
hee {ist » (0.06 |2.221 0.10 | 0.025] 0.021 | 97.57 
ee 1.00 0.80 0.50 | 0.06 | 0.019 | 98.22 





It will be seen that in each case the greater part of the 
aluminium has been oxidised, and that the carbon liberated 
has converted the iron into hard steel in one case (No. 4) 
remarkably high in silicon, doubtless reduced from the 
clay of the crucible during the prolonged time the steel 
was maintained in a molten state. . 

he most important practical feature of the experi- 
ments is the fact that the walls of a crucible*form little 
protection against the absorption of sulphur by the metal 
inside it. On melting the original alloy the sulphur has 
doubled (viz., 0.01 to 0.02 per cent.), on the second 
melting it has risen to 0.03 per cent., whilst with a very 
bad on B (containing about 2 ad cent. S) it has risen to 
no less than 0.06 per cent. In other words, an analyst 
would deny that it was melted from good Swedish mate- 
rial. (It is, however, a curious fact that during the melting 
of an ordinary ingot sulphur was kept burning under the 
furnace bars, and to the author’s surprise no unusual 
increase was detected in the sulphur of the ingot.) A 
feature of the Table worthy of notice will be found in the 
phosphorus column. The authors have satisfied them- 
selves that the minute decrease noted is not due to the 
errors of analysis, but to the basic action of the alumina. 
The latter is very large in volume, and occurs partly 
in loose pieces on the surface of the molten steel, but 
mainly in the form of a second inner crucible, as shown in 
Fig. 1. A is the steel, B the self-formed crucible of alu- 
mina, C the clay wall of the original crucible. Of course, 
during the melting the precaution was taken to keep the 
crucible covers luted on so as to prevent surface absorp- 
tion. 

The subjoined figures show that the reaction is not due 





to carbonic oxide alone, but to a mixture of carbonic 
oxide and carbonic anhydrate, and possibly oxygen drawn 
in through the walls of the crucible by the suction due to 
a partial vacuum caused by the continual absorption of 
the gases by the aluminium : 


Theoretical Increase of 
Carbon, Calculated 

from Aluminium Lost, 

No, 1 = 0.37 per cent, .. 


Actual Increase. 


0.56 per cent. 
0.83 


» 2=114 ” ” 
, Sake cy ad 
4= 134 0.0% 


” ” 


The final result is the carbonisation of iron to steel in a 
closed crucible by the gases of the furnace. The volume 
of carbonic oxide (CO), or of a mixture of carbonic oxide 
and carbonic anhydride (CO.), which must have 
through the walls of the crucible* in the respective ingots 
are as follow: 


No. 1, Gallons of CO (or xCO+yCOz) at 1600 deg. C, =128 
” * ” ” ” - 
99 Ue ” ” ” = 
» 4. ” ” ” =177{ 0" ». 
Ingot) 


The calculations giving the above figures were made as 
0 


indicated in the following example: 
No. 1 Ingot. 
Al, + 3CO= Al,O; + 3C 
54.6 + 84 36. 


Weight of ingot, 21 lb. ; carbon increase, 0.56 per cent. 


.". weight of carbon taken up = xe = .1176 lb. 


84 Ib. CO yield 36 Ib. of C. 
AX aun or 0.2744 Ib. CO yield .1176 Ib. C. 








* Paper read before the Iron and Steel Institute. 


The thickness of the crucibles used was about # in. 


1 lb. (avoir.) = 453.584 grams. 
1 litre of CO = (.0896 x 14) = 1.2544 grams. 
.*. 0.2744 Ib, CO = 124.4635 grams. 


and 0.2744 lb, CO = Sn or 99.221 litres. 


1 litre = 9.22 gallon. 
.*. 99.221 litres = 21.828 gallons at 0 deg. C. 
= 128 gallons at 1600 deg. C. 


Typical mechanical tests of the materials are given in 
the subjoined Table : 


No. 3 Steel.—Tensile Tests, 13 in. Square Rolled to 
1 in. Round. 





After Second Melting. 


After First Melting. 





Elastic limit «| 
Maximu m| 





20.48 tons per sq. in. | 28.22 tons per sq. in. 
20:88 - 5, | 47.90 » 


” ” 


stress 
— in, 11.8 per cent. 16.0 per cent. 
in. 
Reduction of 12.3 " 124 4, 
area | | 
Fracture - | Bright crystalline | Granular, with dark 


| | 


The aluminium alloys rolled well, but the steels were 
very “dry” and ‘‘tender” in the rolls, so much so that 
some care had to be exercised to obtain sound pieces of 
the bars for the mechanical tests. This effect is probably 
due to the fact that it was difficult to teem the ingots 
without involving some of the dry powdery alumina in 
their structure. 

The results just described will convey to makers of high- 
class crucible steels working to stringent chemical specifi- 
tions a clear idea of the importance of insisting upon the 
suiphur in their coke being reduced to the lowest possible 
percentage, otherwise the purest Swedish bar irons may 
melt out seriously _—_ in this objectionable element, 
owing to the crucible being permeated by the sulphur 
dioxide (SO,) present in the furnace gases in considerable 
quantity when impure coke is employed in melting the 
charge. 


centre 











AMERICAN RaILs FoR Cu1nA.—Messrs. Carnegie have 
received an order for 10,250 tons of rails for the Imperial 
North China Railways. 





‘“THE NAVAL ENGINEER AND THE COMMAND OF THE 
Sra”: Erratum.—In our review of this work, on page 599 
of our last issue, we inadvertently gave incorrectly the 
name of the publishers, who are known as the Technical 
Publishing Company, Limited, Manchester. 





CATALOGUES.—Messrs. W. H. Palfreyman and Co., of 
81, Piccadilly, Manchester, have sent us a copy of a small 
pamphlet recently issued by them, explaining the use of 
their ‘‘ Patent Hydrocarbonated Bone Black” in case- 
hardening work.—Messrs. Thomas Noakes and Sons, of 
35 and 37 Brick-lane, Whitechapel, London, E., have 
issued a new catalogue of London-made steam fittings. 
The volume in question is of convenient een and is 
profusely illustrated. —'The most remarkable feature 
about the motor car catalogue just issued by the Daimler 
Motor Company, Limited, of the Motor Mills, Coventry, is 
— the prices at which the different vehicles are 
isted. Thus a car for four people fitted with a small 
4 horse-power gasoline engine is priced at 335/.—The very 
neat little catalogue issued by the Garvin Machine Com- 
pany, New York, U.S.A., contains descriptions of a 
number of very interesting tools, amongst which will be 
found a whole line of cycle-making machines, in addition 
to the usual patterns of less specialised workshop ap- 
pliances. Full bebe 1 and prices are eg in every case. 
—Messrs. Hayward-Tyler and Co., of 90 and 92, White. 
cross-street, London, E.C., have sent us a copy of their 
new catalogue of steam fittings. This firm make a 
speciality of asbestos packed valves, many patterns of 
which are illustrated and described. 





THE LONDON ASSOCIATION OF FOREMEN ENGINEERS 
AND DravuGHTsMEN.—On a evening last, the 8th 
inst., the London Association of Foremen Engineers and 
Draughtsmen celebrated their 44th anniversary by hold- 
ing a festival at the Cannon-street Hotel. The proceed- 
ings took the form of a dinner, Mr. A. J. Durston, C.B., 
the Engineer-in-Chief to the Royal Navy, occupying the 
chair. A number of officers of the naval and military 
services, Admiralty officials, and members of the en- 
gineering profession were present. Amongst the com- 
pany were General Sterling, Admiral St. Clair, Mr. 
Awdry, C.B., Accountant-General of the Royal Navy, 
and Mr. J. B. Harding, Fleet Engineer. rr. Ww. eu 
Allen occupied the vice-chair. Amongst well-known 
engineers present were Messrs. J. I. Thornycroft, Robert 
Humphrys, Mark Rebinson, Jeremiah Head, J. E. 
Thornycroft, and Thornycroft Donaldson. Mr. Flannery, 
M.P., and the Rev. Henry Solly were also present. The 
chairman, in proposing the toast of the evening, ‘‘ Pro- 
sperity to the Asscciation,” referred to the progress made 
in engineering science and practice during the Queen’s 
reign, and pointed out that those who formed the 
membership of the Association had taken a very large 
share in the good work. The Association tended to pro- 
gress, as it brought into closer fellowship those who have 
the carrying out of ss ga D grooves to a successful 
issue. Interchange of ideas and mutual help was the 
main aim of the society, but in addition to this assistance 
was given to aged and incapacitated members. | For this 
purpose subscriptions were solicited from those in a posi- 
tion to assist. The president of the Association, Mr. 
A. K. Douglass, —— to the toast, and other toasts 





were proposed and duly honoured. 
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40-TON BLOCK-SETTING ‘“ TITAN.” 


WE illustrate on page 646 a large block-setting 
‘* Titan,” just completed by Messrs. Stothert and Pitt, 
Limited, for Messrs. S. Pearson and Son, of Westmin- 
ster, S.W., and destined for use in the construction of 
the harbour works at Vera Cruz, in Mexico. This ma- 
chine was recently subjected to a series of tests in the 
presence of a large and representative gathering of 
engineers, and it passed through these tests in a very 
satisfactory manner. 

There are several points in the machine which render 
it of considerable interest. As many of our readers 
may be aware, the harbour works at Vera Cruz are 
now being constructed by Messrs. S. Pearson and Son, 
the well-known contractors, who have in hand a very 
large quantity of work for the Republic of Mexico. 
The “ Titan” will be used for setting blocks of various 
weights up to a maximum of 40 tons. These blocks will 
be set on a rubble mound on a system of inclined bond. 
The range of the machine is such that 40-ton blocks 
can be set at a radius of 60 ft., or 30-ton blocks at a 
radius of 75 ft. from the revolving centre, the machine 
being able to slew through a complete circle; it is thus 
pone. either to pick up blocks from trucks, which 
can run through underneath the machine, or if the 
machine is working close up to the scar end, the 
blocks can be picked up from behind and slewed round 
in front. 

The present machine is interesting from the fact 
that it is arranged to deal expeditiously with deposit- 
ing the rubble mound as well as the concrete blocks ; 
for this reason a somewhat unusual arrangement of 
lifting gear is adopted, so that a truck-load of rubble 
can be picked up, swung out, and tilted. There is also 
an arrangement, described further on, for consolidating 
the rubble after having dropped it from the trucks. 

The general design of the machine consists of a 
cantilever ‘‘Titan” of the type of which Messrs. 
Stothert and Pitt, Limited, have long been recognised 
as the leading constructors. The machine runs on a 
gauge of 6 metres, there being 16 running wheels 
placed in groups of four ; the axle of each wheel runs 
in two sliding axle-boxes over which are placed helical 
steel springs. The under-carriage of the machine is 
built up of steel trusses and cross-girders, a clear space 
being left as mentioned above to allow a block truck 
to run through. The large circular roller path 
is 23 ft. in diameter ; it carries on its outer circum- 
ference the spur slewing ring, which is 25 ft. 6 in. 
pitch diameter, with 240 teeth (this ring is a very 
-_—_ piece of work. and is true to /,;in.). On the 
yroad and bevelled steel rail roller-path runs the live 
ring of rollers on which rest the segmental girders 
carrying the main cantilevers. These main cantilevers 
are 120 ft. long out to out, and 9 ft. deep in the centre, 
being made parallel towards the back end and tapered 
to the front. The central portion of the cantilevers 
is made with double plate webs, the front and back 
portions being treated as lattice girders. The top 
upper side of the back end of the cantilevers carries 
the platform on which is plaeed the principal machi- 
nery, and on the lower side of the hook end is placed a 
oer of rolled girders for supporting the concrete 
vallast, of which about 70 tons will be required. 

The steam is supplied for the various motions by a 
16 horse-power multitubular boiler of the locomotive 
type. The main engines are under the barrel and 
actuate all the motions of the crane, except the winch 
which works the punner, and there is also a subsidiary 
engine with direct-driven dynamo for the electric light 
installation. 

The lifting gear is made in complete duplicate, there 
being two separate travelling jennies, and each set of 
lifting gear is capable of raising a load of 20 tons. 
When the machine is being used for setting concrete 
blocks, the travelling jennies are coupled together, and 
a short lifting beam is used with a centre swivel from 
which the 40-ton load is suspended on a ball bearing. 
The travelling jennies are racked in and out along the 
jib by a special barrel and wire ropes. When the 
machine is used for tipping rubble, the lifting beam is 
removed, the travelling jennies are separated and 
clipped to the racking rope at a distance apart to suit 
the railway trucks, which can then be lifted, racked 
out, and tipped by either lifting or lowering on one 
jenny ; each set of gear having its own separate brake. 

For consolidating the rubble there is an arrange- 
ment suggested by Sir Weetmin Pearson, and as this 
was professedly somewhat experimental, the results of 
the tests at Bath were lookea forward to with some 
interest. Sir Weetman Pearson’s idea is to render 
the rubble mound compact by stamping or ‘‘ punning ” 
it with a heavy mass of cast iron; the punner used 
in the tests weighed 17 tons. It is lifted on a single 
part of wire rope led direct offthe barrel of a separate 
winch placed between the main cantilevers just above 
the roller path ; this winch was constructed by Messrs. 
Lobnitz and Co., Renfrew, who adopted one of 
‘* Lindsay’s”” transmitters, made by the Coil Clutch 
and Pulley Company, Limited. Considering the heavy 
load of 17 tons direct from the barrel, this transmitter 
is a good example of a very heavy friction clutch ; it 





consists (see e 606 ante) of a steel coil which 
grips a chilled sain The punner is lifted to the 
necessary height and allowed to run out freely by its 
own weight. The cylinders of this winch are 13 in., 
with 15 in. stroke. In order to minimise the effect on 
the “Titan” of the repeated ‘‘ snatching ” of such a 
heavy weight, a 20-ton helical spring is placed in the 
body of the punner, and the pulley on the cantilever is 
also carried on two 14-ton ‘era § springs ; the effect 
of these and the springs for the axles of the running 
wheels was to bring the total play of the girder 
down to the very moderate amount of 5in. The re- 
sults of the tests of this punner on an experimental 
mound of rubble were beyond the expectation of the 
designers. 

In such an exposed situation as the end of a break- 
water, it is necessary to give considerable attention to 
the action of wind pressure, and the girders have been 
stiffened sideways in view of this, and there is also 
a safety brake arrangement provided on the slewing 
gear. 

The machine is self-propelling, so that as the work 
moves forward the “‘ Titan” follows it. Ladders and 
gangways are provided where necessary. 

An interesting detail of this machine is the arrange- 
ment of handles, which are all brought together so that 
the machine can be driven by two men, driver and 
stoker; with a single man on the front of the jib and 
a man to work the punning winch when in use. 

The principal speeds are : 


Lifting, slow... 9 ft. per min. 
” quick 24 ” ” 
Slewing, slow .17 rev. per min. 

os quick 


Racking, slow 2 ft. per min. 
i 38 


< quic 
Travelling, slow _ oe = 
9” uick ‘+s ose 65 ” ” 
Lifting — for punner ... MB: <ss eS 


The electric lighting, which has been executed by 
Messrs. Siemens and Co., consists of two arc lamps, one 
over the centre and one at the point of the cantilever, 
and 10 incandescent lamps distributed where required 
for the machinery. 

The machine has been designed and constructed by 
Messrs. Stothert and Pitt, under the instructions of 
Mr. James Meldrum, Assoc. M. Inst. C.E., and under 
the superintendence of Mr. J. Headford, inspecting 
engineer for Messrs. 8. Pearson and Son. 








HEAVY CAPSTAN LATHE FOR BICYCLE 
WORK. 


WE illustrate on this page a heavy capstan lathe 
recently introduced by Messrs. Taylor and Hattersley, 
Brighouse, and intended more especially for cutting 
the blanks for bicycle hubs out of the solid bar. The 
spindle is of cast iron, and, having a hole for 3-in. stock 
t a it, is necessarily of large diameter. It runs in 
phosp or-bronze bearings, and is fitted with a wide 

It pulley, by means of which it is driven. No belt 
coneis provided, being unnecessary in view of the special 

urpose of the tool. The higher speed needed when 
rilling the hub is obtained by running the drill spindle 
itself at a high speed. This spindle is carried by 
the capstan, and is mounted in ball bearings. As 
already mentioned, the spindle is bored for 3 in. stock, 











HEAVY CAPSTAN LATHE 


CONSTRUCTED BY MESSRS. TAYLOR AND HATTERSLEY, ENGINEERS, BRIGHOUSE. 


and bushes bored ;'; in. larger than the stock to be 
used may be inserted. The two screws then grip the 
bar, which can then be relied upon to run true enough 
for most work without testing. A strong collar on the 
back end of the spindle contains four screws for 
steadying the back of the bar. Ball thrust collars 
are provided to take all end thrust, and also to afford 
a means of adjustment for wear. The sliding cut-off 
rest is of ample proportions, and carries two tools. 
The capstan rest is very massive, being mounted on a 
spindle 2 in. in diameter and fitted with a taper bush. 
It carries six tools. The hand lever shown to the 
right is used for withdrawing the locking bolt, which 
is 3 in. wide and ? in. thick. An oil pump to supply 
lubricant to the work being machined accompanies the 
tool. 








Tur MississipP1 VALLEY.—Some 15,800 square miles of 
agricultural lands have been in a submerged condition in 
the Mississippi Valley, south of Cairo, Illinois. The 
flooded region contains, it is estimated, about 39,500 
farms, with a cultivated area of 3,800,000 acres. Their 
total value, with improvements, farm implements, &c., 
is estimated at about 13,000,000/. 





PrersonaL AND TrapE Nores.—The firm of Messrs. 
John and Henry Gwynne, of the Hammersmith Iron 
Works, whose pumping plants have a world-wide reputa- 
tion, has been turned into a limited liability company. 
As some confusion has arisen between the above and the 
firm of Messrs. Gwynne and Co., of the Brooke-street 
Works, Holborn, we are uested to state that the two 
undertakings are entirely distinct.—The cable contract 
for the Reading Electricity Works extension has been 
secured by the Fowler-Waring Cable Company, Limited, 
of North Woolwich, London.—Messrs. ton, Ander- 
son, and Goolden, Limited, of Broad Sanctuary Chambers, 
Westminster, are issuing debenture stock for 150,0007. at 
wy carrying interest at 44 per cent. The subscription 
ist will close on the 19th inst. 





Biast-FURNACES IN THE UNITED STaTEs.—The number 
of furnaces in blast in the United States at the commence- 
ment of April, 1897, was 153, as compared with 154 in 
January, 1897 ; 130 in October, 1896; 191 in July, 1896 ; 
200 in April, 1896 ; 215 in January, 1896 ; 232 in October, 
1895; 185 in July, 1895; and 171 in April, 1895. The 
men weekly productive capacity of the furnaces in 
blast at the dates indicated was as follows: April, 1897, 
173,279 tons ; January, 1897, 159,720 tons ; Omen, 186, 
112,782 tons; July, 1896, 180,532 tons; April, 1896, 
187,451 tons ; January, 1896, 207,481 tons ; October, 1895, 
201,414 tons; July, 1895, 171,194 tons; and April, 1895, 
158,132 tons. It will be seen that the current production 
is somewhat below the level at which it stood 12 months 
since, but that it compares favourably with the output 
two years since. Since the close of the presidential con- 
test, the course of affairs has been towards greater produc- 
tion, the average weekly productive capacity in November 
having been 124,077 tons ; in December, 142,278 tons ; in 
January, 159,720 tons; in February, 162,959 tons ; in 
March, 169,986 tons ; and in April, 173,279 tons. It will 
be seen that the recovery in production since November 
has been as much as 49,202 tons per week. The stocks of 
pig, sold and unsold, in the United States at the com- 
mencement of April were computed at 1,025,131 tons, as 
compared with 1,023,603 tons at the commencement of 
March, 965,907 tons at the commencement of February, 
901,643 tons at the commencement of January, 870,662 
tons at the commencement of December, and 894,742 
tons at the commencement of November, 
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THE FIRE AT THE RUE JEAN GOUJON, PARIS. 


(For Description, see Page 648.) 
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TurKISH CoAL.—A company, with a capital of 400,000/., 
has been formed at Constantinople for the purpose of 
working the Heraclea coal mines, and constructing a 
— near the mines, which are said to be extremely 
rich. 


Mexican Rarway.—Mr. A. M. Rendel, consulting en- 
gineer of the Mexican Railway Company, Limited, reports 
that the substitution of steel for timber sleepers upon the 
line has made further ey As rails require renew- 
ing it will be desirable, he thinks, to use more of a heavier 
section recently sent out. Mr. Rendel adds: ‘The 
number of locomotives remains as before reported ; some 
small additions have been made to the carriage and wagon 
stocks; and five-sixths of the wagons are now provided 
with air brakes. Generally, these stocks have been well 
maintained. The piers, cranes, tug, and cargo boats at 
Vera Cruz have been gre maintained. The new pier 
is being lengthened into a depth which will not hea bees 
than 27 ft. when the harbour works, now being actively 
prosecuted, are completed.” 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was steady at 
the opening last Thursday forenoon, but afterwards eased 
off 1d. to 2d. per ton. There was a turnover of about 
20,000 tons. In the afternoon the market went flat, and 
about 20,000 tons were dealt in at further reductions of 
2d. to 64d. per ton on the forenoon rates. The settle- 
ment prices were as follows: Scotch iron, 43s. 10}d. 
per ton; Cleveland, 38s. 10}d.; Cumberland and Mid- 
dlesbrough hematite iron, 47s. 14d. and 48s. 44d. per 
ton respectively. Business was fairly active in the 
forenoon on Friday, when about 20,000 tons changed 
hands. Prices were very strong, the whole of, and 
more than, Thursday’s losses being recovered. Other 
20,000 tons, or thereby, changed hands in the after- 
noon, when Cleveland and Cumberland hematite iron 
each made an advance of 14d. per ton. The settlement 
prices were 44s, 3d., 39s. 44d., 47s. 6d., and 48s. 74d. per 
ton. Business was quiet in the forenoon on Monday, when 
again some 20,000 tons made up the turnover. Prices were 
strong, and purchaseson an encouraging scale were repo’ 
on behalf of the public. All round there were advances 
of 6d. to 74d. per ton. The market developed further 
strength in the afternoon, the finish being at the best 
points. The turnover amounted to, at least, 40,000 tons, 
and Scotch left off 1s. 3d. higher on the day, and other 
sorts 1s. 04d. to 1s. 2d. per ton. These were the sharpest 
movements recorded for a single day for over a twelve- 
month. The settlement prices were 45s. 6d., 40s. 14d., 
48s, 74d., and 49s. 6d. perton. A considerable amount of 
realising was engaged in on Tuesday forenoon, and as 
there was also some short selling, prices were sharply 
affected. About 15,000 tons were dealt in, prices de- 
clining from 14d. to 64d. per ton. There was a further 
realising in the afternoon, and on the sale of some 20,000 
tons prices dropped another 1d. to 2)d. per ton, the clos- 
ing settlement prices being 44s. 10}d., 40s., 48s. 14d., and 
49s. lid. per ton. About 20,000 tons of iron changed 
hands this forenoon, when prices were very firm all 
round, the advance being 4d. to 14d. per ton. A 
small amount of business was done in the afternoon, 
not more than 15,000 tons, and the tone was dullish, 
prices closing 1d. to 14d. lower than at mid-day, at 
44s. 10}d., 39s. 104d., 48s., and 49s. 44d. per ton. The fol- 
lowing are about the prices for certain No.1 special brands 
of makers’ iron: Clyde, 50s. per ton ; Gartsherrie and Sum- 
merlee, 50s. 9d. ; Calder, 51s. ; Coltness, 51s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 50s.; Shotts (shipped at Leith), 51s. 6d.; 
Carron (shipped at Grangemouth), 51s. 6d. per ton. 
The following are the returns for last week of ship- 
ments of pig iron from all Scotch ports, 5980 tons, 
as compared with 8003 tons in the corresponding 
week of last year. They included 231 tons for 
India, 395 tons for Australia, 330 tons for Italy, 209 
tons for Germany, 895 tons for Russia, 715 tons fer Hol- 
land, 120 tons for Belgium, smaller quantities for other 
countries, and 2787 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood at 
358,289 tons yesterday afternoon, as against 358,999 tons 
yesterday week, thus showing a decrease for the past 
week amounting to 710 tons. 


Finished Iron and Steel.—Fresh business in the iron 
and steel departments is reported on account of the ship- 
building and engineering industries. This has had a 
stimulating effect on the iron and steel markets. 


Glasgow Copper Market.—The market was quiet on 
Thursday forenoon, when 75 tons of copper were sold, 
and the price dropped 1s. 3d. per ton. In the afternoon 
100 tons were sold, and the values declined 2s. 6d. per 
ton. Atthe forenoon meeting of the market on Friday 
some 75 tons were dealt in, and the price fell 5s. per ton. 
There was no business done in the afternoon, but the 
quotations rallied 6s. 3d. per ton. There was nothing 

one in copper on Monday forenoon, but the price was 
advanced 3s. 9d. per ton. The orice further advanced in 
the afternoon, and left off 18s. 9d. up on the day. Nothing 
was done at the forenoon session of the market yesterday 
forenoon, but the price advanced 3s. 9d. per ton. No 
business was transacted in the afternoon, when the quota- 
tions were dull, and there was a drop of 7s. 6d. per ton 
from the forenoon. The settlement price at the close of 
the market was 48/. per ton. At the lessmene meeting of 
the market to-day there was nothing done, but the price 
rallied 3s. 9d. per ton. In the afternoon quotations 
advanced other 6s. 3d., when 75 tons were bought. 


Burntisland: New Dock Contract.—The Burntisland 
Harbour Commissioners, at their monthly meeting, had 
before them the report of the committee and the engineers, 
Messrs. Meik and R. Anderson, upon the tenders sent in 
by the contractors selected to offer for the construction of 
the new dock works. The committee reported in favour 
of the tender sent in by Sir John Jackson, and the recom- 
mendation of the committee was unanimously adopted. 
The new dock, which is to have a water area of fully 10 
acres and a depth at spring tides of 29 ft., was estimated 
by the engineers to cost about 300,000/., and the tender of 
Sir John Jackson is under that amount. The firm have 
well-nigh completed the dock extension works at Methil, 
and are in a position to commence the new works at Burnt- 
island without delay. The acceptance of the tender by 
the commissioners has given satisfaction to the com- 
munity and to coal exporters and shipowners generally, 
as the want of sufficient depth of water in the present 
dock has prejudicially affected the development of trade. 


Cilpatrick Dock Bill in Parliament.—The Bill for the 
construction of a dock at Old Kilpatrick, on the Clyde, 
has again been before the consideration of the House of 
Commons Committee since the close of the Easter holidays. 
Mr, Charles Forman, who is the engineer to the scheme, 





was under examination for the better pot of two days. 
He said that the area of the proposed dock was 12 | 
its greatest length 1700 ft., its greatest width 500 ft., an 

the entrance had a clear width of 85 ft. The length of 
the quayage inside the river line was 3800 ft., and 
the estimated cost of the works is put down at 
175,196/., and of the land 14,7007. Inside the dock 
the depth of low water at ordinary spring tides would 
be 19 ft. 4 in., but in the estimates he (Mr. Forman) 
had allowed for 5 ft. of additional depth in case 
of the river outside ge bag oe That depth was the 
same as at the Queen’s k, Glasgow. Vessels trading 
with Kilpatrick would not, as a rule, draw more than 
18 ft. of water. This week the case of the Clyde Trust 
has been heard, evidence having been given against the 
scheme by Lord Provost Richmond, ex-Lord Provost 
Ures, deputy-chairman of the Trust, and Mr. Nathaniel 
Dunlop, shipowner, who has been some 16 or 17 years a 
member of the Trust. 


Shipbuilding: New Contracts.—Messrs. William Hamil- 
ton and Co. have received an order to build a steel screw 


rted | Steamer of 5000 tons register.—Messrs. Murdoch and 


Murray, Port Glasgow, have received another order for a 
twin-screw steamer for passenger and cargo service on the 
River Amazon. She is to replace another steamer which 
was built by the same firm and recently lost through col- 
lision on the Amazon. Messrs. David Rowan and Son, 
Glasgow, will supply the machinery, which will be of 
the triple-expansion order. The machinery for another 
Amazon steamer being built by Messrs. Russell and 
Co., Port Glasgow, will be supplied by Messrs. Kincaid 
and Co., Greenock. 

A Lighthouse Struck by Lightning.—One stormy night 
last week lightning struck the balcony of Dhuheartach 
Lighthouse, giving the keeper on watch a slight shock. 
The lightning travelled on the railing of the balcony until 
it reached the conductor, which it oe having almost 
severed it at the point of impact. The Dhuheartach is 
15 miles from the Ross of Mull, the nearest land to it, 
and is notorious for the tremendous seas, which some- 
times render the fortnightly relief a source of danger and 
difficulty. 


Coal-Mining in Fifeshire.—The Wilsons and Clyde 
Coal Company, Limited, have just succeeded in their 
new colliery upon Glencraig estate, near Lochgelly ~~ 
property of Mr. John Wilson, M.P., Falkirk Burghs), 
i sinking through the Lochgelly splint coal, which has 
been found of excellent quality, and 7 ft. 9in. thick at 
the depth of 176 fathoms. In the course of sinking, all 
the usual Fife seams were passed through, viz.: The 
Balbardie, 4 ft.; Little Splint, 4 ft.; Main Coal, 4 ft. 6in.; 
Upper Jersey, 4 ft. 6in.; Lower Jersey, 6 ft. 4 in.; and 
there still remain the Lochgelly Parrot Coal imme- 
diately below the Lochgelly Splint, the Glassee, Mynheer, 
Five-foot, and the Dunfermline Splint. This will be, 
when complete, the deepest colliery in Fifeshire, and, 
being fully fitted with the most powerful machinery, it 
= expected to throw an output of 1500 tons of coal per 

y: 

Proposed Purchase of Kirkcaldy Gas Works by the Town 
Council.—At a meeting of the Kirkcaldy Town Council 
on Monday night, the subject of the proposed purchase 
of the gas works from the Gas Company was introduced 
by Provost Hutchison. He said that the proposed step 
was certainly a most important one, but he thought it 
was one which had been delayed too long, and it was a 
step which they would have to take sooner or later, and 
the sooner the better. He had no fault to find with the 
company, as they deserved credit for what they had done, 
and he contended that the town should have its own gas 
works as it had its own water works. The minute was 
approved of by 24 votes, an amendment for delay 
having the support of only two votes. 


Institution of Engineers and Shipbuilders : Graduates’ 
Section.—The closing meeting of the session of the 
yaad section was held last night, Mr. James G. Reid, 

{.I.N.A., President, in the chair. The council was re- 
constituted. Mr. A. J. Kay, hon. secretary for several 
years, was elected a vice-president, and his place as 
secretary was filled by the election of Mr. W.G. Buchanan. 
Five members were elected as the medal committee, and 
it was resolved to visit the Glasgow District Subway 
Power Station and the Hydraulic Supply Station. Dis- 
cussions took place on two papers read by Mr. J. S. 
Millar at the preceding meeting, and a paper by Mr. 
E. W. West was read by the secretary on ‘‘ A New Para- 
bola Diagram for Obtaining Beam and Shear Curves.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Institution of Mining Engi- 
neers.—The members of this Institution met at Notting- 
ham on Saturday for the discussion of business, under the 
Presidency of Mr. M. H. Mills. Among the subjects for 
discussion was Dr. J. 8. Haldane’s paper on ‘‘ The Causes 
of Death in Colliery Explosions.” Dr. F. Clowes, profes- 
sor of chemistry in the Nottingham University College, 
attended the meeting for the purpose of giving a practical 
demonstration of a test advocated by Dr. Haldane. Dr. 
Clowes stated that Dr. Haldane had experimented upon 
methods for detecting and obviating the danger arising 
from carbonic oxide gas. The experiments had been 
carried out by Dr. Haldane with considerable risk to him- 
self, as he had artificially prepared air containing this 
carbonic oxide in different proportions, and had breathed 
it in order that he might ascertain its effect. While at- 
tributing the utmost importance to the tests from a scien- 
tific point of view, Mr. A. H. Stokes contended that they 
would be of little practical value. No one, on the occa- 


sion of an explosion at a colliery, would think of testing 





the air in the manner suggested before attempting to 
rescue the men. What was required was a test that 
might be applied immediately—something to tell them 
the condition of the atmosphere into which they were ad- 
vancing. He had never seen two colliery _— 
alike, and he had never known anything to guide those 
present excepting caution and practical experience. 


Yorkshire Collieries and the Hull Coal Trade. — The 
amount of coal forwarded to Hull from the Yorkshire and 
Derbyshire collieries last month was 188,368 tons, as com- 
pared with 165,296 tons in April of 1896. The increase— 
23,072 tons—represents about 13 per cent. of the total, and 
is a most gratifying feature of the South Yorkshire trade. 
During the four months 707,248 tons of coal have been for- 
warded to Hull, as compared with 631,200 tons in the four 
months of 1896, the increase representing 10 per cent. of 
the total. The foreign trade has not advanced, but has 
decreased in the same period. The increasing markets 
are Holland, Germany, and Sweden and Norway, and the 
principal decreasing market is North Russia, which has 
taken only 10,135 tons during the present year, as against 
18,514 tons in the corresponding period of 1896. The great 
bulk of the coal was sent to Hull by rail, only one-fourth 
being forwarded by canal. 


Iron and Steel.—Throughout South Yorkshire there 
is a very healthy tone in the iron and steel trades. Steel 
of all grades is in brisk request, and in the Sheffield 
district there is not a single maker of crucible steel idle. 

mer and Siemens-Martin material is going strongly, 
and the market bids fair to remain active for some mon ths 
to come. Makers of hydraulic, electrical, and tex tile 
plant report rene and armour-plate manufacturers 
and makers of marine engineering specialities are well 
booked forward. Locomotive builders are reported to 
be actively employed, especially in the smaller kinds of 
work. Miners’ and contractors’ tools generally are finding 
a ready market, and boiler makers are active. The rolling 
mills and forges in the Sheffield district are working 
full time in . preparation of material for the light 
staple industries. Phe indecision noticeable in the 
American market in the matter of the tariff has caused 
business to slacken. Large stocks of British cutlery are 
held in the States, merchants having taken the oppor- 
tunity to buy largely some months ago when the tariff 
changes were first moo’ Quotations are unchanged, 
and the market both for iron and steel is firm. Hematites 
realise from 59s. to 61s. 6d. per ton, delivered in the dis- 
trict ; Bessemer billets of high carbon, 6. to 67. 10s.; bar 
iron, 6/. to 6/. 10s.; Siemens- Martin steel and Lincoln- 
shire and Derbyshire forge irons, unchanged. 


South Yorkshire Coal Trade.—The cold weather of the 
past week has further strengthened the market for house 
coal both in West and South Yorkshire. Very few stocks 
are held, and the position of affairs PO yk? Steam 
coal experiences a brisk demand, and as the Baltic ports 
are now open, prospects are exceedingly good. Gas coal 
is weak, but manufacturers’ sorts are selling readily. 
Quotations are: Best Silkstones, 8s. 6d. to 9s. ; Barnsley 
house, 7s. 9d. to 8s. 6d. ; Barnsley hards, 6s. 9d. to 7s. 6d.; 
manufacturers’ sorts, 5s. to 6s. 6d. ; coke up to 13s. per 
ton, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday, though the 
Iron and Steel Institute meeting in London took many 
of the frequenters of "Change, the weekly market was 
well attended, the tone was cheerful, and a considerable 
amount of business was done. No. 3 g.m.b. Cleveland 
pig iron changed hands at 40s. 3d. for prompt f.o.b. 
delivery, and that price was generally quoted, but 
some makers asked up to 41s. A g few inquiries 
for delivery ahead were reported, but buyers and 
sellers did not easily come to terms for forward 
business. Middlesbrough warrants, after realising 40s., 
eased a little, and cl 39s. 11d. cash buyers. Thecom- 
moner qualities of pig iron were as scarce as ever, and it 
was said that in several cases No. 3 had to be used in their 
eee All kinds of foundry and forge were about 40s. 
Zast coast hematite pig iron was in rather better request, 
and sales were recorded at better rates than were 
realised a week ago. Merchants sold Nos. 1, 2, and 3 
at 49s. 6d. for early delivery, whilst producers, as a 
rule, quoted 50s. Spanish ore was in fair demand, and 
——- were steady. Rubio was about 14s. ex-ship 
ees. To-day the market was a little easier, but prices 
for makers’ iron were hardly quotably changed. Odd 
lots, however, might have been bought from second hands 
at a trifle below yesterday’s rates. Middlesbrough war- 
rants eased to 39s. 10d., which was the closing cash price 
of buyers. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel trades. The 
Bowesfield Iron Works have been re-started after having 
laid idle for nearly six years. Mr. A. Baldwin, M.P. 
for the Bewdley Division of Worcestershire, is the chair- 
man of the board of directors; Mr. C. Arthur Head, J.P., 
of Stockton, is vice-chairman ; and Mr. William Ander- 
son, of Stockton, has been appointed secretary. It is 
intended to produce thin steel plates, an industry which 
has hitherto not been carried on very extensively in this 
district. The works cover some 32 acres of land, much 
of which has not as yet been occupied. Quotations for 
most articles are pretty much the same as when we last 
reported. Bars and rails are in good demand, but ship- 
building material continues in only moderate request. 
Common iron bars are 5/. 5s.; iron hipciaien, 5. 2s. 6d. ; 
steel ship-plates, 5/. 2s, 6d. to 5. 5s.; iron ship-angles, 5/.; 
and steel ship-angles, 5/. 2s. 6d., all less the es 24 per 
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cent. For heavy sections of steel rails 47. 12s. 6d. net at 
works is asked. . 


Coal and Coke.—Coal keeps steady. Bunkers are in 
better request, and prices have an upward tendency. The 
large demand for coke, both for consumption at home and 
for shipment, continues, and prices are fully maintained. 
Average blast-furnace qualities delivered here readily 
realise 13s. 3d., and some sellers are inclined to hold out 
for more. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for the best steam coal has been 
well maintained at 10s. 9d. to 11s. per ton, while secondary 
descriptions have brought 9s. 6d. to 10s. per ton. The 
house coal trade has been fairly steady, but buyers are 
only purchasing to meet the immediate requirements of 
consumption in view of the now close approach of the 
summer; No. 3 Rhondda large has made IIs. to 11s. 3d. 

r ton. Coke has shown little change ; foundry qualities 
ies brought 17s. 6d. to 18s. 6d. per ton, and furnace 
ditto 14s. 6d. to 16s. 6d. per ton. The receipts of iron 
ore have been considerable ; the demand has also been 
large, and previous rates have been about maintained, 
rubio making 13s. 9d. to 14s. per ton. The manufactured 
iron and steel works have been well employed upon the 
whole, but Bessemer and Siemens bars have been in less 
request. 


Barry Deep Lock.—Special efforts are being made by 
Sir J. Jackson, contractor for the Lady Windsor Deep 
Lock Works, Barry Docks, to complete the contract next 
month. Itis understood that the Barry directors hope 
to formally open the new lock on Accession Day, June 22. 


Budleigh Salterton Railway.—This line will be opened 
to-morrow (Saturday). To-day (Friday) a special train 
will leave Waterloo, conveying the directors and officers 
of the London and South-Western Railway Company. 
The directors of the Budleigh Salterton Bailway will meet 
the special at Tipton St. John’s, the train then proceed- 
ing to Salterton, and on its arrival an address will be pre- 
sented on behalf of the inhabitants. 


Water Supply of Cardiff.—At a meeting of the water 
works committee of the Cardiff Town Council on Friday, 
the engineer (Mr. Priestley) presented his monthly report, 
in which reference was made to the extension of the 
Heath Filter Beds. It was reported that the contractor 
(Mr. Ridley) had already commenced erecting offices, 
sheds, &c., and that a siding was in course of construc- 
tion from the corporation ground to the Rhymney Rail- 
way. A steam navvy, it was added, would soon be at 
work, 


The Scilly Islands.—The Government is not contem- 
plating fortifying all the Scilly Islands; the main object 
is to make Scilly a coaling station. For this purpose it 
is understood that St. Sampson will be utilised and 
strongly fortified. 


The ‘* Furious” and the ** Arrogant.”—A large staff of 
engine fitters and labourers are employed in placing her 
propelling machinery on board the cruiser Furious, and 
preparing the vessel for her steam trials. The Arrogant, 
also at Devonport, will make her trials thismonth. From 
April 1 to September 30, the date fixed for the completion 
of the Furious, it is estimated that 61,0967. will be spent 
on the vessel. On the Arrogant it is estimated that 
16,325/. will be spent from April 1 up to the time the 
vessel is completed. Prior to the 1st ult. 214,060/. had 
been expended on the Furious, and 258,398/. on the 
Arrogant. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during April were 
as follows: Cardiff—foreign, 1,056,401 tons; coastwise, 
163,259 tons. Newport—foreign, 239,906 tons; coastwise, 
77,137 tons. Swansea—foreign, 105,742 tons; coastwise, 
57,756 tons. Llanelly—foreign, 12,155 tons; coastwise, 
6686 tons. It follows that the aggregate shipments of 
coal from the four ports in April were—foreign, 1,414,204 
tons; coastwise, 303,818 tons. The shipments of iron 
and steel from the four principal Welsh ports during 
April were: Cardiff, 12,557 tons; Newport, 1902 tons ; 
Swansea, 197 tons; Llanelly, nil; total, 14,656 tons. 
The shipments of coke in April were: Cardiff, 3231 tons ; 
Newport, 955 tons; Swansea, 513 tons; Llanelly, nid ; 
total, 4699 tons. The shipments of patent fuel were: 
Cardiff, 27,795 tons ; Newport, nil; Swansea, 21,331 tons; 
Llanelly, niZ ; total, 49,126 tons. The aggregate ship- 
ments of coal from the four principal Welsh ports during 
the four months ending April 30 this year were as 
follows: Cardiff, 5,019,464 tons ; Newport, 1,240,308 tons; 
Swansea, 596,733 tons; Llanelly, 67,067 tons; total, 
6,923,572 tons. The aggregate shipments of iron and 
steel from the four ports during the first four months of 
this year were: Cardiff, 24,993 tons; Newport, 23,209 
tons; Swansea, 1642 tons; Llanelly, 128 tons; total, 
49,972 tons. The aggregate shipments of coke were: 
Cardiff, 16,331 tons; Newport, 4584 tons; Swansea, 2939 
tons; Llanelly, nil; total, 23,854 tons. The aggregate 
shipments of patent fuel were: Cardiff, 116,477 tons; 
Newport, nil ; Swansea, 99,012 tons; Llanelly, nid ; total, 
215,489 tons. 








Buenos AyrEs.—The central railway station at Buenos 
Ayres having been recently destroyed by fire, the con- 
struction of a new terminus has become necessary. The 
various English companies which would use the new 
station have proposed to the Argentine Government to 
advance the necessary capital at an interest of 44 per 
cent. per annum, with 1 per cent. per annum sinking 


fund. The cost of the works contemplated will be about 
1,200, 000/, 


MISCELLANEA. 
A SOUVENIR of the principal events during Her 
Majesty’s reign has been compiled by Mr. W. 
and is published by Messrs. Romeike and Curtice 
of 359, Strand, W.C. 


The Southampton meeting of the Bath and West and 
Southern Counties Society for the Encouragement of 
Agriculture, Arts, nufactures, and Commerce will 
be opened on Monday, May 24, and close the following 
Friday. <A fine selection of implements constructed by 
the principal makers will be on view. 


The judges of the Sanitary Exhibition at Newcastle-on- 
Tyne, having selected the patent refuse destructor of the 
Horsfall Furnace Syndicate, Limited, Park-lane, Leeds, 
for further practical trial, have now completed their tests, 
and have awarded that firm the silver medal of the Sani- 
tary Institute. 

We have received from the North-Eastern Railway 
Company and the Great Western Railway Company lists 
of hotels and lodgings to be had in the different holiday 
districts served by the lines. These lists, which are now 
regularly issued by several of our chief railways, are ex- 
ceedingly useful, and are indicative of the efforts made by 
the companies publishing them to meet the wants of the 
public. 

The annual general meeting of the Self-Propelled 
Traftic Association (Liverpool and District Centre) was 
held on Tuesday, May 11, when Mr. E. Shrapnell Smith 
delivered an address on ‘‘ Motor Cars, Past and Present.” 
We note that this association propose to hold a competi- 
tion between motor wagons early in the spring of next 
year, when 10002. will be distributed in the shape of 

rizes. The arrangements are not yet completed, but will 
published in due course. 


Messrs. Yarrow and Co. have recently completed the 
construction of a large shallow-draught stern-wheel 
steamer for the Russian Government. It was yn gs 
in pieces from London, and put together on one of the 
Russian rivers in East Siberia. he erection of the 
vessel and the riveting up and completion of it were 
carried out on the ice during the last winter months, and 
on the breaking up of the ice the vessel simply lowered 
itself into the water. 


A Select Committee of the House of Commons has 
passed the Bill incorporating a company with powers to 
construct a railway seven miles in paste, commencing by 
a junetion with the London and North-Western Railway 
at Watford and terminating by a junction with the Great 
Northern Railway at Edgware, with a connecting line to 
the Midland Railway at Mill-hill. The estimated cost of 
constructing this railway is 219,1937. The capital of the 
company is fixed at 240,000/., with borrowing powers not 
exceeding 80,0002. 

Messrs. Meldrum Brothers, the well - known boiler- 
furnace makers of the Atlantic Works, Manchester, have 
just issued a special form of slide rule which gives at one 
setting thecost of fuel per indicated horse-power per week, 
when the tons burnt in that a are known, together with 
the power of the engineand the price of the coal used. Ina 
similar way the fuel consumed per indicated horse-power 
per hour may be read off, when the amount burnt per 
week is known and the hours worked during that period. 
The rule, which is very neatly constructed, has been 
arranged by Mr. C. N. Pickworth, of Manchester. 


The new water works just opened at Haverhill, Suffolk, 
are of interest in that the system of pneumatic pumping, 
invented some years back by Mr. James Atkinson, has 
been adopted for lifting the water to the reservoirs. In 
this system the power is supplied by a gas engine which 
drives an air compressor, the discharge from which is led 
alternately on to two closed vessels. During the time 
that the air is being forced into one chamber the other is 
being filled with water, which is in turn forced out by 
changing over the flow of the compressed air. This 
change from one chamber to the other is made automatic- 
ally. The capacity of the plant put down is 18,000 
gallons per hour from the well into the settling tanks, 
and another 10,000 gallons per hour from the latter into 
the high-service reservoir. ‘The machinery was con- 
structed by Messrs. Crossley Brothers, of Manchester, 
whilst the civil engineering portion of the scheme is due 
to Mr. John Kemp, A.M.I.C.E., now surveyor to 
Hampton. 


For some years past several plans have been pro 

for constructing an underground railway in New York. 
One of the most interesting of these has been schemed 
out by Mr. J. W. Reno, who proposes to construct a 
two-storeyed tunnel underneath the streets. The roof of 
this tunnel would be carried entirely on steel girders, as 
would the intermediate floor. Each floor is intended to 
carry two lines of track, the lower being intended for an 
express and the other for a stopping service of cars, In 
constructing the tunnel it is proposed to sink a narrow 
trench on each side of the street, filling it up with con- 
crete, which would finally form the side walls of the 
tunnel. The girders to carry the roof would then be put 
in place, and the roof finished before removing the tunnel 
core. The stations it is proposed to make at cross streets, 
so as to avoid interference with the vaults now existin 
along the side-walks. The total depth from ground leve 
to the slow service platforms would only be about 12 ft., 
so that it would be quite unnecessary to fit lifts. 


The twenty-fourth general meeting of the Federated 
Institute of Mining Engineers will be held in the rooms 
of the United Service Institution, Whitehall, London, on 
June 3, 4, and 5 next, when the following papers will be 
read: ‘‘ The Dangers attending the Use of Steam Pipes,” 





by Mr. A. L. Steavenson ; ‘‘ Electric Blasting,” by Mr. 
William Maurice; ‘‘The Mineral Resources of the 








Colony of Queensland,” by Mr. William Fryar: ‘‘Occur- 
rence of Iron Ores and Iron Manufacture in the Weald,” 
rd Mr. C. E. Hawkins; ‘A Cinnabar Mine in British 

olumbia,” by Mr. W. Hamilton Merritt; ‘‘ Automatic 
Milling,” by Mr. Horace F. Brown ; ‘‘ Light Railways,” 
by Mr. Leslie S. Robinson ; ‘‘ Mining in Rhodesia,” by 

r. Albert H. Halder; “The South Wales Anthracite 
Coalfields,” by Mr. Morgan W. Davies; ‘‘ Mechanical 
Ventilators,” by Mr. M. Walton Brown ; ‘‘ Tin-Mining in 
Tasmania,” by Mr. H. Ferd-Kayser; ‘‘ Lake Superior 
Mining Ore — with Special Reference to the Masabi 
Range,” by Mr. Horace V. Winchell ; ‘‘ Machine Coal- 
Mining in Iowa,” by Mr. H. Foster Bain ; &c. 


When the size of a tracing exceeds a comparatively mode- 
rate limit, the cost and weight of the blue printing frame 
required mes excessively great. To deal with such 
cases, Mr. W. Parker, the divisional engineer of the Boston 
and Albany Railroad, has, as we learn from the Engineer- 
ing Record, adopted the plan of straining the tracing 
round a large cylinder, much as an indicator diagram is 
strained on the barrel of the indicator. The cylinder he 
uses is 3 ft. in diameter and 4 ft. long, and is con- 
structed with a framing of 4-in. pine, lagged with hard 
veneer. A gap 2 ini. wide extending the entire length 
of the shell permits of the ends of long plans being 
stored inside the cylinder. In printing, the cylinder 
is slowly rotated, ing mounted on trunnions for 
the purpose. The largest print yet made with this 
device was 45 ft. long by 36 in. wide, and it was printed 
in five sections. As a makeshift frame for blue prints of 
smaller dimensions, we have successfully used a sheet of 
millboard. The board being laid flat and the sensitive 
paper placed on it, the tracing was secured in position by 
means of india-rubber solution, When dry, which takes 
only a few minutes, the sheet was strained by bending up 
the millboard so as to stretch the tracing, and it was 
then kept in this position by means of a couple of slings 
of twine. The only difficulty met with lay in the fact 
that it was not possible to examine the print before 
completion. 


A demonstration of the fire-resisting properties of 
timber, prepared in accordance wlth a process recently 
patented in America, was given on Tuesday last in the 
open space behind the Tate Gallery. Two small houses, 
each of identical shape and dimensions, and fitted with 
wooden chimneys, but constructed in the one case of ordi- 
nary and in the other of treated timber, were exposed to 
the flames of a large bonfire piled againstthe windward 
side of each of the two buildings. The first-named 
—— fire immediately, aud collapsed in the course 
of half an hour, whilst the other stood the ordeal 
almost unharmed. Finally, a seccnd fire was lighted 
inside this building, the chimney of which created 
a fierce draught. The structure, however, remained 
quite intact, and the wood, though it charred somewhat, 
entirely refused to burst into flame. The treatment con- 
sists in first thoroughly desiccating the timber in vacuo 
and then impregnating it under pressure with certain 
salts, the nature of which was not disclosed. The ap- 
pearance of the timber and its working qualities are 
scarcely affected. In fact, it takes a polish somewhat 
more readily after treatment than before, as the pores of 
the timber are filled in the process. The battle of Yalu 
showed the importance of abolishing inflammable mate- 
rial on board warships, whilst the comfort of the officers 
and crew are equally bound up in the maintenance of a 
wood finish for their quarters. If the expense of the 
process does not prove prohibitive, a fairly large field 
should, we think, be open to it in this direction, and we 
note that it has been adopted somewhat extensively by 
the Government of the United States. Further particu- 
lars can be obtained on application to Mr. E. Marshall 
Fox, Army and Navy Mansions (No. 2), Victoria-street. 


In a recent number of the Engineering Record, Mr. J. 
F. Le Baron, M. Am. Soc. C.E., gives an interesting 
account of the difficulties encountered in making the pre- 
liminary surveys for the proposed Nicaragua Canal. In 
the first place, the rainfall was tremendous, amounting to 
298 in. per annum at Greytown. On the western slope, 
indeed, there appears to be no dry season, but the rain is 
almost continuous day in and day out. The route for the 
canal lay through virgin forest, absolutely without 
glades or openings. The surveyors had to burrow 
through this like moles, cutting their way with machetes. 
The canal line being in low ground, much of the work 
was carried out through swamps. An attempt was made to 
get an idea of the character af te country by ascending 
to the tops of the trees, but the upper surface of the 
forest proved to be practically a dead level, the trees on 
the lower ground growing taller than those standing 
higher. Often the party would be only some 25 ft. from 
a steep hill 60 ft. high without having the slightest in- 
timation of its presence. Some of the trees were of such 
tough timber as to resist the axe, and thus had to be 
cross-cut or blown up with dynamite. It was absolutel 
impossible to my dry, as on the rare days on whic 
rain did not fall, the trees still dripped from the effects 
of the previous day’s showers. Several of the party got 
lost in the woods, some being out several weeks and nearly 
starved. The animal life, too, proved objectionable, the 
monkeys taking it into their heads to pelt the instruments, 
whilst on another occasion a party was t by peccaries 
and only rescued after 14 of the leaders of the herd were 
shot. Venomous snakes were common, it being no un- 
usual event to find a deadly Toboba snake coiled up on 
one’s bed, or to turn a deadly little coral snake out of one’s 
boots in the morning. On the west coast vampire bats 
abounded, whilst everywhere noxious insects were found 
in myriads, pager ticks, jiggers, and a black ant with 
a bite as severe as a hornet’s sting. One of the greatest 
dangers arose from falling trees, and two men lost their 





lives in this fashion. 
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Fig. 4. Raéne Raprp anp HEADRACE CANAL, BELLEGARDE. 














Fic. 8 Ruone Rapp at BELLEGARDE, LN FLoop. 
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Deserigpn, see Page 633.) 











Fic. 6. Power Sration at CONFLUENCE OF RHONE AND VALSERINE, BELLEGARDE. 
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LIGHT RAILWAYS. 


THOUGH in most matters the British trunk rail- 
way system is the equal of any in the world, the 
country still remains almost entirely without any 
secondary lines, which, on the other hand, have 
taken a remarkable development on the Continent. 
Thus, although long-distance traffic is conducted at 
very low rates as compared with 80 years ago, no 
material reduction has been effected in the cost of 
conveying goods by the country roads which act 
now as feeders to the main line. Several circum- 
stances have conspired to prevent the development 
here of light branch lines, the chief obstructionist 
being the public itself, which, through its officials, 
has invariably demanded the most careful precau- 
tions as regards safety of working and substantiality 
of permanent way. On the other hand, engineers 
themselves have often failed to appreciate the 
question in all its bearings. The unfortunate ex- 
perience of the break of gauge caused by the Great 
Western line has prevented anything like an ade- 
quate study of the possibilities of narrow-gauge 
construction in this country, though it is true that 
the Festiniog Railway was the first to show the 
world the great advantages of narrowing the gauge 
in a difficult country. 

In practice, light railways may be perhaps divided 
up into two classes. In one of these come lines 
which may at some future stage form a great trunk 
system, and in such there is every reason for 
adhering to the standard gauge of line. American 
experience is pretty conclusive on this head. 
Almost all American lines in their earlier years 
They are laid 
down at a remarkably low cost per mile, the banks, 
cuttings, and other similar works being reduced to 
a minimum. As traffic increases, the line is im- 
proved out of earnings, so that in a few years’ time 
the original light railway may have become developed 
into a thoroughly substantial trunk line, capable of 
carrying the heaviest class of traffic at high speeds. 
In such cases all experience shows that a break of 
gauge is to be deprecated. Many hundreds of 
miles of 3-ft. gauge lines were laid in Colorado, 
but, as with the Great Western Railway, the 
trouble caused by the break of gauge was so serious 
as to necessitate, in the first place, the laying of a 
third rail over much of the system, and then the 
definite adoption of the normal width. 

The second class of light lines comprises those 
which are little likely to serve for anything but 
feeders to a main line system, and in this case a 
break of gauge may often be of little importance. 
As regards passenger traffic there is no difficulty 
whatever ; transhipment is effected by ‘‘ Shanks’s 
mare,” without cost to thecompany. With respect 
to goods, small parcels are easily handled by the 
ordinary methods, and many would probably re- 





quire transhipment at the junction point in any 
case, so the additional expense involved in such 
cases is not great. Occasional full wagon loads can, 
moreover, be easily conveyed from the main line 
over the narrow-gauge system without breaking 
bulk by means of the transhipment trucks illus- 
tration in our issue of October 23 last. The time 
required to fix a standard gauge wagon on a couple 
of these trucks is only about 2} minutes, and six 
wagons thus mounted can be run inatrain. Of 
course many branch lines connect with important 
collieries, iron mines, &c., and in such cases it is 
obvious that the adoption of a narrow gauge would 
be a mistake, as a process of transhipment simple 
enough when a couple of wagons only are to be 
dealt with, would become a serious impediment to 
traffic if a train of 50 or 100 wagons were to be 
similarly treated. On the main point, however, 
the opinions expressed at the various meetings of 
the International Railway Congress show conclu- 
sively that in the case of short branch lines, a break 
of gauge is a matter of small importance as com- 
age with the saving in capital cost to be effected 

y the adoption of a narrower formation width. 
There seems almost no limit to the gauge which 
may be adopted in different cases. Quite a large 
traftic may be taken over a line only 15in. wide, 
costing, completely equipped, only some 16001. per 
mile, and speeds of 19 miles an hour are perfectly 
safe, though in France it has been deemed wise by 
the authorities to limit them to 12$ miles per hour, 
Such a line can twist in and out through a diffi- 
cult country in a manner quite impossible with a 
broader gauge, though in most cases it is probably 
too narrow to be economical in an open country. 
In Chili over 400 miles of line have been laid at 
294 in. gauge. In Saxony this gauge has also been 
largely adopted, though both there and in other 
parts of Germany many miles of metre-gauge line 
have been laid. The latter is, of course, a favourite 
in India, and is capable of accommodating a very 
heavy and fast traftic. 

Most of the different European States have laws 
intended to assist the construction of these light 
lines. In Hungary concessions are granted to pri- 
vate corporations. These concessions have a life of 
80 years, at the end of which time the line is taken 
over by the State without compensation to the pro- 
prietors. The line may also be bought by the State 
at the end of 10 years at a price fixed at 20 times 
the average annual yield of the five best of the last 
seven years, but the amount paid is not to be less 
than the original capital, providing the line is in 
good condition. At the end of the 30 years the 
Government have again an opportunity of taking 
over the line by issuing 50-year annuities to the 
shareholders, based, as before,on the average return 
of the best five of the last seven years. These 
annuities are not, however, to return less than 
5 per cent. on the capital invested. As regards 
construction, such lines are relieved from the neces- 
sity of fitting up telegraphs or telephones, provided 
trains do not cross each other and do not run at 
night. At least three trains must be run per week. 
Considerable relief is also granted to the promoters 
in the matter of stamp and other duties. Part of 
the capital may be subscribed by the State or 
municipal authorities, the contribution of the 
former being limited to 300,000 florins per year, 
and to not more than one-tenth the cost of the line. 
The use of the highways for the road-bed is per- 
mitted under certain restrictions, as also the river 
embankments. The tariffs are fixed by the Act of 
Concession, but may be subsequently reduced should 
the returns of a line yield more than 7 per cent. on 
the subscribed capital. 

All authorities agree that Belgium has been the 
most successful of European countries in solving 
the social and financial problems raised by the 
construction of light railways. In no country has 
it appeared possible to treat such lines on a purely 
financial basis. Their indirect effect in cheapening 
supplies by improving transportation has to be set 
off against possible losses in working, but in Bel- 
gium it has been found practicable to establish a 
very extensive system of secondary railways with- 
out making any very serious demands on either 
the State or provincial treasuries. 

La Société Nationale des Chemins de Fer Vicinaux 
was established by Act of Parliament in 1884, its 
constitution being modified by another Act passed 
in 1885. This company has been granted what is 

ractically a monopoly of the construction of light 
oes in Belgium, but is in no sense an ordinary 
commercial undertaking, as its director-general and 








648 


ENGINEERING. 


[May 14, 1897. 








others of its principal officers are appointed directly 
by the Crown. In case a light line is desired in any 
district, this company has 12 months in which to de- 
cide whether to undertake the proposed work or 
not ; and only in case of refusal can the concession 
be granted to other parties. If, however, the 
Société determines to take up the work, it gets a 
concession from the Government, and builds the 
line. This done, it may afterwards abandon the 
railway if after five years’ working the receipts are 
insufficient to pay working expenses, or if for five 
consecutive years the net receipts are insufticient to 
pay 3.5 per cent. on half the working capital. 
This latter is not supplied by, though its expendi- 
ture is controlled by, the Société, but is raised by 
contributions from the State, local authorities, and 
private individuals. No line is to be commenced 
until the shares thus taken up are sufticient to pay 
both the cost of construction and of the equipment of 
the line. The State contribution is by law limited 
to half the capital cost, and in practice to not more 
than one-quarter, whilst, if desired, the whole may 
be provided by the local authorities, though the 
amount of stock issuable to private individuals is 
limited to one-half the total, and in practice only a 
very small portion of the capital is raised from 
this source, and the proprietors may be expro- 
priated at par at the lapse of nine years. More- 
over, the sale of the shares held by com- 
munes can only be effected by consent of the 
Government, which is thus enabled to prevent 
them falling under private control. The grants 
made by the provincial authorities to the State 
are usually raised on the security of annuities 
amounting to 3.5 per cent. on the capital subscribed 
by these bodies, and terminating in 90 years. The 
State is prepared to guarantee one-third of these 
annuities. Should the capital prove insufticient, 
the deficit is advanced by the Société at its own 
risk, and losses thus arising are made good from a 
reserve fund created by the surplus from pros- 
perous lines, the dividend on which to the 
shareholders is limited to 4$ per cent. Several 
lines are in this fortunate condition, and in such 
cases the local authorities benefit by the dif- 
ference between the 4} per cent. received from 
the line and the 3} per cent. which they have to 
pay as interest and sinking fund on their shares. 
In any case in which any profit at all is shown, the 
community has only to make up the difference be- 
tween this and the amount due as the annuities on 
their shares. The average return of all the line is 
about 2? per cent., so that by paying ? per cent. on 
the capital cost of the line for 90 years, the autho- 
rities not only get the line at the end of that time 
ree of charge, but have benefited in the meantime 
by the improved means of communication afforded. 
The costof managing the Société Nationale, including 
engineering, is a first charge on the different lines, 
which subscribe pro rata, according to their mileage. 
The sum needed has been about 3.7 per cent. on the 
capital cost. 

In general and by preference the Société leaves 
the working of its lines to the communes or to 
private parties, simply contenting themselves with 
constructing the line and necessary buildings in the 
first instance, and providing the rolling stock. 
Should an increase in the latter be demanded, it is 
usually supplied by the Société, though it is not 
legally bound so to do. The repairs to the rolling 
stock and the maintenance of the line and _ build- 
ings fall on the lessee, and although each line is 
provided at the outset with a workshop in which 
small repairs can be effected, it is not intended 
that heavy repairs/should be effected there. The 
terms of the lease are arranged with a view to make 
it worth the contractor’s while to develop the line 
to the utmost, whilst insuring a share in its pro- 
sperity to the community at large. He is granted 
a percentage of the gross receipts, the amount of 
which varies with the annual return per mile ; but 
should these fall below 125/. to 128/. per mile per 
annum, the contractor takes the whole amount, 
whilst if they exceed 3201. per mile, his percentage 
is reduced ,}, per cent. for each 61. 8s. per mile per 
annum in excess of this. 

In general the metre gauge has been adopted. 
The construction varies, according as the line is in 
a town or in the country. In the former it is prac- 


tically a tramline, whilst in the latter a portion of 
the road is reserved for the line, which is ballasted 
in the usual way, and separated from the rest of 
the carriageway by aline of kerbing. The difference 
in the cost of constructing the town and country 
parts of the line is considerable. 


The latter 


average about 1000/. per mile, whilst in towns the 
cost runs up to 23001. per mile. From_ these 
figures it will be evident that earthworks are 
reduced to a minimum, and, in fact, something like 
75 per cent. of the total mileage is laid along the 
country roads, which are only left when it becomes 
necessary to secure better grades and curves. Still, 
of late years it has been deemed wiser to spend 
rather more in such deviations than was at first 
deemed advisable. Long grades of 3 per cent. are 
not uncommon, whilst occasional inclines of double 
this amount are to be met with. Where pos- 
sible, the curves are not made sharper than 250 ft. 
radius, though examples of 70 ft. radius only occur. 
Transitions are used at the beginning and end 
of curves to reduce shock. The rails are of the 
Vignoles type, and weigh usually about 43 lb. per 
yard. In paved towns deep rails are used weighing 
60 1b. per yard. The locomotives weigh 15 to 30 tons, 
18 tons being a common size. The latter will take 
a load of five wagons, each holding 10 tons, up a 
2} per cent. grade half a mile long. The maxi- 
mum speed is fixed at 19 miles per hour in open 
country, and at one-third of this in towns and 
villages, whilst at«special crossings the stoker gets 
down and walks in front of the engine. Experience 
has shown very few accidents caused by the 
frightening of horses. The passenger fares vary 
from #d. to 1}d. per mile, with a minimum fare of 
1d. to 1}d., whilst special workmen’s tickets are 
issued at half the above rates, or less in special 
cases. The goods rates for a full wagon range 
from about 11d. to 1s. 9d. per mile, plus a small 
fixed charge, and partial loads are charged for at 
a rate of about 24d. per ton-mile plus a fixed charge 
of 2s. The total cost of construction, buildings, 
and equipment of the lines has averaged 27001. per 
mile. 

As will be seen, the local authorities hold the 
bulk of the stock in these light lines. From the 
circumstances of the case, great advantages are thus 
obtained. Experience shows that when a private 
company desires to use a public road for tram- 
lines, &c., local bodies too often delight to throw 
every imaginable kind of obstacle in their way ; and 
should an intoxicated pedestrian be knocked down 
and run over, the papers teem with demands for 
the government to compel the company to adopt 
fantastic and expensive safeguards. When the 
village Catos are themselves, however, pecuniarily 
interested in such lines, as on the Belgian system, 
their zeal is modified in a truly startling manner ; 
and their roaring, like Bottom’s, is done as gently as 
any sucking dove. 


THE FIRE AT THE PARIS BAZAAR. 

In our last issue we referred briefly to the recent 
terrible catastrophe at Paris, and the warning it 
affords us. On carefully going over the ground in 
the Rue Jean Goujon, and examining the remains 
of the building, we are yet more impressed by the 
extent of the risk encountered in the use of large 
provisional structures for public entertainment, no 
matter how well they may have been planned. We 
would, however, emphasise that quite apart from 
any question of structure, we must in this instance 
attribute the fearful death roll more especially to 
the class of decoration that was used. The mate- 
rials employed could only be compared with touch- 
wood, and the interior of the bazaar must have 
resembled a gigantic scene store well stocked with 
highly inflammable materials. 

The site of the charity bazaar is well-known to 
visitors to the French capital. As shown by map, 
Fig. 1, which we give on page 643, it is close to the 
Champs Elysées on the one hand, and to the 
Cours la Reine on the other. Roughly speaking, 
the ground—of which a plan is given in Fig. 2 on the 
page just referred to—has a frontage of over 90 
metres, or nearly 300 ft. Its depth averages 45 
metres, or 150 ft. It is within a few hundred yards 
of a small police station in the Palais de l’Industrie, 
which also has a permanent fire-watch from the 
**Regiment des Sapeurs Pompiers.” An impor- 
tant station of the latter body is not far distant. 
The Rue Jean Goujon ends at the Place de L’Alma, 
and there is an abundant water supply from the 
River Seine for any number of steam fire engines, 
though we understand the water service in the 
roads was not satisfactory. The site can be ap- 
proached at an emergency from the back as far as 
the fire brigade is concerned, by passing through the 


by the temporary building, the average depth of 
which was 13 metres, and there were several small 
additions to the back—firstly, a refreshment room, 
secondly, a large store, and thirdly, the fatal cine- 
matographe room. The last-named annexe, as far 
as the plan shows, was not in direct communication 
with the main building for entry and exit. The 
main building covered about a third of the super- 
ficial area of the site, two-thirds (of the average 
depth of 32 metres) not having been built on. 
The site was surrounded by inclosure walls, of 
various heights, from 15 ft. upwards, and by party 
walls of some adjoining buildings. One of these 
blocks, the Hétel du Palais, had some windows 
overlooking the ground. 

The plan of the building (see Fig. 3, on page 
643) showed a long gallery, constructed of a 
series of framed trusses, the whole of the work 
being in timber. All the walls were match-lined 
both sides. The roof was partly covered with 
tarred felt and partly with glass. The principal 
entry was through two doors, placed centrally 
(No. 1 and No. 2), and the visitors passed 
through a small vestibule and inner lobby in each 
case. There were four extra exits to the back 
(Nos. 3, 4, 5, and 6), of which No. 3 alone seems 
to have been known as forming the approach to 
the cinematographe annexe, already referred to. 
There was another exit (No. 7), used for service 
purposes, and known only to the management and 
stall-holders. There was a further small door from 
the refreshment annexe (No. 8). In the front of 
the building there were several windews from the 
office, ladies’ rooms, &c. 

On both sides of the gallery there were rows 
of stalls, and the construction of these, together 
with the section of the building, can be seen by 
Fig. 4, page 643, which has been specially pre- 
pared from the working drawings of the builders. 
The fronts of these stalls were faced with scenery, 
whilst the top of the hall was closed in by a 
velarium of canvas. The decorations, we would 
say, were elaborate and, we would again add, par- 
ticularly inflammable, while the stores on the 
stalls were of an equally combustible nature. 
Perhaps we should mention that the decorations to 
the stalls were old, worn, and very dry. The floor 
was of wood, resting on timber sleepers. On the 
exterior the only attempt at decoration had been in 
the central feature, of which we also give a view, 
Fig. 5, which affords a good idea of the general 
characteristics of the structure. 

There appears to be no doubt that the fire origi- 
nated in the cinematographe annexe, and it is not 
improbable that the actual cause was due to the 
working of the apparatus proper. It appears that 
the flames at once broke through to the gallery and 
were drawn immediately across the hall to entrance 
No. 1. It will be seen from the drawings that the 
glass at the top of the building must have broken 
almost immediately, through the enormous velarium 
becoming a sheet of fire. Further, it can be seen 
that the velarium must have broken away from 
the points at which it was hung, falling on those 
below. The plan will show that those farthest away 
from the centre, on the cinematographe side of the 
building, must have been cut off directly when the 
fire had a hold on to entrances No. 3 and No. 1. 
It was further natural that there was a general 
stampede towards entrance No. 2, and to that part 
of the hall which was farthest from the cinemato- 
graphe. The exits No. 5 and No. 6 were apparently 
little known, and it appears that many of the 
visitors were caught at the entrance to the store 
annexe, which had been used as a cloak-room, and 
hence was well known to many of the ladies. In 
this cloak-room annexe most of the bodies were 
found, the other points at which death occurred 
being marked with an ‘‘ x” on the site plan 
(Fig. 2). It will be seen that some of these positions 
are very near doors Nos. 6, 7, and 2. 

It is not our purpose to discuss the plan in de- 
tail, more particularly as there will be a public 
inquiry at Paris, but there is one thing certain, and 
that is, that at first sight the number of exits (eight 
in all) would appear sufficient for a substantially 
built structure, which has its floor on the ground 
level. We would even goso far as to say that there 
are notmany galleries of the same dimensions stand- 
ing under the control of a public authority that have 
a larger number of exits ; but here we should again 
particularly remember in the planning of places of 
public entertainment, the decision is not based on 
the assumption that flames would spread with such 
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tings, and general appliances as in this fatal struc- 
ture. In a well-planned theatre of the most modern 
type there is always the assumption of some five or 
six minutes’ time being given to the audience to 
leave their seats in the auditorium proper. There 
is one unfortunate feature of the plan of the Paris 
bazaar that we cannot, however, help noticing, and 
that is the manner in which the lobbies to entrances 
Nos. 1 and 2 were set out with the view of exclud- 
ing draughts. 

Looking at the plan of the building, its construc- 
tion, and its contents, and well considering all the 
defects that such a structure must have, we would 
yet point out that the extent of this calamity must 
have been due, in a great measure, to the fact that 
the majority of those present were ladies, whose 
clothes must have necessarily caught fire imme- 
diately the lengths of canvas velarium fell. A well- 
known fire expert has been heard to say that 
Englishwomen are far more fearless in facing 
danger than their sisters of other countries, owing 
to their constant association with the various forms 
of sport practised in this country. We would grant 
that an English assembly of ladies might perhaps 
face the ordinary dangers of panic at fires, and 
those of crushes, in a different manner to their 
more excitable sisters of France and Italy, and we 
would say the same of Swedish ladies. We would 
scarcely think this argument, however, holds good 
in a case like the catastrophe at the Paris bazaar. 
We would hence again emphasise our warning, that 
particularly those places of public resort, which do 
not as yet come under the control of our building 
or licensing regulations, should have greater atten- 
tion from our public officials. Such buildings, if 
substantially built assembly-rooms, if parish school- 
rooms or music-rooms, temporary wooden build- 
ings, or large tents, are particularly frequented by 
the weaker sex and by children. They almost call 
for greater severity than buildings frequented by 
a mixed audience of men and women, or such as 
are only frequented by men. No doubt there have 
been great improvements in our theatres, but the 
public hall has, until now, practically been for- 
gotten. 

To those technically interested in the subject, 
the following recapitulation of the main features of 
this catastrophe should be important. The build- 
ing had its floor practically on ground level, and 
stood in its own ground, with its front on a broad 
public thoroughfare. There was vacant land at the 
back, a broad passage on the one side and a narrow 
one on the other. There were eight exits leading 
direct into the open, with an aggregate width of 
some 40 ft. The visitors were mostly ladies dressed 
in summer gowns; the spread of the flames was 
particularly rapid, and their garments became ig- 
nited almost immediately. The general aspect of 
the fire was particularly dangerous, and liable to 
cause panic, even to those whose vocation tends to 
make them keep their presence of mind under diffi- 
cult circumstances. There is no doubt that many 
of the visitors practically died on the spot where 
they stood from the effects of burns, being enve- 
loped with the falling canvas. Of the others who 
succumbed, many were entrapped, either by being 
cut off from the exits, by finding the exits blocked 
when they reached them, or not knowing where 
the outlets were to be found. Of those who escaped 
by the principal exits, a large number were injured 
by the crush at the doors. Though the police and 
fire brigade were within easy call, the arrival of 
even a large force instantaneously on the spot could 
scarcely have lessened the death roll, owing to the 
almost unrivalled rapidity of the fire and the extent 
of the panic. We have not heard of any watchman 
or fireman being stationed in the building ; but 
should this have been the case, it is also unlikely 
that his efforts would have had any appreciable 
effect. The great heat of the fire appears to have 
prevented those who reached the back land from 
using the space asa refuge. A window into the 
Hotel du Palais was used by those escaping to the 
back of the building, but many were killed or in- 
jured in the crush underneath this improvised 
outlet. As to the extent of the destruction a good 
idea can be formed by the view, Fig. 5, on page 
643, which is a facsimile of a sketch made after the 
disaster. 

As regards the loss of life at public entertain- 
ments, 125 fatalities have apparently been recorded 
at this fire, besides a very large number of injured. 
Of other great fires of recent years with a large 
death roll, we would notice in 1876 the Brooklyn 
Theatre fire, with 280 killed ; the Nice Theatre fire 








in 1881, with nearly 200 killed ; the Ring Theatre 
fire, with 250 killed, also in 1881; and the Opéra 
Comique fire at Paris, with nearly 100 killed, in 
1887 ; the Exeter Theatre fire in the same year, 
with a death roll of nearly 200, and the Oporto 
Theatre fire, in 1888, with 240 fatalities. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

AFTER two unfortunate delays—the first entirely 
unnecessary, the second due to the terrible 
tragedy in Paris—the Brussels International Ex- 
hibition was officially opened in semi-state on 
Monday last, the 9th inst. Owing to the mourning 
of the Court, H.M. the King of the Belgians did 
not assist at the preliminary ceremonies, which 
were held in the open air, nor was he attended by 
the ordinary retinue, so that the occasion lost much 
of the spectacular effect that would have charac- 
terised it if the original date—April 24—had been 
adhered to. It is a relief to every one concerned— 
the central authorities, the foreign commissioners, 
and probably to royalty itself—that the Exhibition 
is at last formally opened, though, as a matter of 
fact, it has been opened to the public for the 
last three weeks, greatly to the hindrance of work 
going on in all the sections. 

The delays that have taken place are greatly to 
be regretted, for they have created a quite un- 
justifiable prejudice against the Exhibition, which 
will not be removed for some time, and which will 
strengthen the very general belief abroad that the 
undertaking is not only ill-managed but unim- 
portant. Such an idea is absolutely without 
foundation, at all events as regards the latter 
allegation. The co-operation of France and Eng- 
land have placed it in the front rank of inter- 
national exhibitions, while the other 23 nations 
which are assisting on a smaller scale, confer on it 
a variety and importance of an unusual kind. 
Moreover, the grounds are extensive and highly 
attractive, while the miscellaneous buildings they 
contain are well arranged and equipped for the 
amusement and comfort of visitors, and the Park of 
Tervuren will in a short time be ready to complete 
a charming and remarkable exhibition. So far as 
this country is concerned, it is scarcely to be ex- 


pected that much active interest will be felt till} H 


after the Jubilee celebrations, a delay that will 
help in overcoming national misgivings, and give 
the press time to make the value of the Exhibition 
known. 

Although France is still far from ready, there 
was sufficient evidence on Monday last as to what 
her section will be when it is completed. It is im- 
possible to praise too highly the skill and taste that 
have controlled the arrangement of the section, 
especially in the low annexes leading from the 
main hall. The architectural scheme that has 
converted a long range of sheds into richly deco- 
rated courts is worthy of the highest commenda- 
tion, and the arrangement of the roof coverings is 
admirable. The disposition in the main hall is, 
perhaps, less to be commended, as it suggests long 
ranges of shops that would do credit to a Paris 
boulevard. This part of the French Section is 
not, however, sufficiently advanced to justify 
criticism. No fewer than 3000 exhibitors have 
contributed to fill the French courts, representing 
almost every branch of industry, including several 
in which we claim pre-eminence, but which are un- 
fortunately represented. Money has been lavishly 
expended in the installation of the courts, and this 
section, which is one of the best ever formed by 
a co-operating nation at a foreign exhibition, sug- 
gests a full measure of reciprocity in 1900 on the 
part of Belgium at Paris. For some strange reason 
the Belgian Section is in a backward condition, 
but in a week or two a very remarkable collection 
illustrating Belgian industry will be in order. The 
decorations of these courts is rich, but not so costly 
as those of France, while the arrangement of the 
exhibits will resemble more the isolated method of 
England, than the collectivity system of France. 
Of the other less important foreign sections, 
Germany is altogether insignificant ; the United 
States would apparently have rendered a ser- 
vice by abstaining altogether; Italy and Swit- 
zerland are for the most part tastefully arranged 
bazaars ; of the Oriental nations it is too early to 
speak ; Austria and Hungary have each beautifully 
arranged courts; Bosnia and Herzegovina are excel- 
lent ; and Holland will do well. i 
The machinery exhibits are still too unfinished 


to justify any comment, except that they are likely 
to be very numerous and important, and will later 
on call for much attention at our hands. The 
Exhibition authorities have, we think, made a 
serious error in devoting one-half of the main hall 
to machinery, instead of placing it in annexes, and 
utilising the whole of the great building to general 
industries. The Belgian and French courts espe- 
cially will suffer from this when the machinery is in 
motion, and as the summer advances, while-the risk 
of fire is certainly not diminished by the arrange- 
ment. It is satisfactory to note that the fire pro- 
tection arrangements appear satisfactory, though 
they are hampered to some extent by officialdom ; 
this objection is, however, likely to disappear 
shortly. We shall shortly have to call attention to 
the very fine international display in the military 
section, where the Schneider-Canet Company make 
a large exhibit. 

Beside the magnificence of the French Section, 
it must be at once admitted that the British courts 
are very unpretentious ; that they are so is due to 
the fact that so small a sum was available for the 
necessary expenses. Had the Government grant 
been rather larger, the section might have been 
twice as large and imposing. However, it will, we 
think, be conceded that the utmost that was pos- 
sible has been done with the narrow means avail- 
able, and it is a subject for congratulation that the 
standard of exhibitors is uniformly a high one. 
But, unpretentious though it be, the section is emi- 
nently a practical one, and we may claim to lead the 
whole Exhibition, in several important industries, 
as well as in the fine arts. It may be mentioned 
here that the catalogue of the British Section is 
now on sale, and that it is a somewhat remarkable 
production, carried out on different lines to the usual 
works of its class. It is a volume of more than 
500 pages, and, besides containing the usual classi- 
fied lists of exhibitors, devotes ample space to the 
detailed description of every exhibit. The produc- 
tion of such a work has involved a great amount of 
labour, but its value to the exhibitors is evident, 
and, at the same time, the catalogue will remain a 
permanent record of the section. We shall take 
an early opportunity of reviewing this book, 

The organisation of the international juries of 
awards is progressing under the able control of Mr. 
Gody, who has had great experience of this 
difficult work at many previous exhibitions. The 
system which he has elaborated, and which will be 
closely followed, is one that cannot fail to produce 
the most satisfactory result, with the least wear and 
tear to those gentlemen who undertake the arduous 
and thankless task of judging exhibits and meting 
out awards. 








FROM LONDON TO THE FAR EAST 
BY RAILWAY. 

Some time ago a Japanese Member of Parliament 
read a paper before the Economic Society of Tokyo, 
in which he sketched a scheme which would con- 
nect Tokyo and London by railway, with the excep- 
tion of the short distances between the coasts of 
Japan and China and of France and England, and 
he was not without hopes that even these would 
ulimately be bridged or tunnelled. He proposed 
that the railway should go through China’ by 
way of Peking, through Afghanistan, Persia, 
and Turkey in Asia to Constantinople, where it 
would connect with the European system. No 
doubt the possibility of such a scheme may be 
thought to be in the far distant future, but events 
in the Far East are moving very rapidly, and there 
can be little doubt that some people, at present 
alive, will see such a scheme, or a modification of it, 
actually carried out. 

A less visionary scheme is that which proposes a 
direct railway from England to India, with possible 
developments eastward. That scheme has assumed 
various forms. Mr. Charles E. D. Black, who has 
long taken an interest in the matter, has proposed 
a continuous railway to India from the Mediterra- 
nean by way of Northern Arabia and the Persian 
and Baluch coasts to Kurrachi. He has discussed 
the topographical, statistical, and political aspects 
of the scheme, and he strongly believes both in its 
practicability and its urgency. He has pointed out 
that it will shorten communication between England 
and India by seven days, that it will afford an 
alternative route to the Suez Canal, that it will 
run through territories where British influence is, 
for the most part, either predominant or absolute, 





and that for the greater part of the way it could be 
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defended from the sea. Moreover, he believes that 
according to the best estimates which he has been 
able to frame, it could be made to pay, so as to 
involve no charge on our Government, even if it 
were to guarantee a moderate interest on the capital. 

The great activity which is being shown by Russia 
in the matter of railway construction and the de- 
velopments which are being made in the direction 
of Khiva and Bokhara and in Northern China, 
indicate the possibility of the scheme which 
was proposed by the Japanese politician 
being diverted through Russia and thus becoming 
another triumph of Russian diplomacy and engi- 
neering. As we have on former occasions pointed 
out, by whatever name the agreement entered into 
between Russia and China may be called, the 
former has not only obtained practical control of 
railway construction in Manchuria and North China, 
but also the use of some of the best harbours on 
the coast of China, with the power to use all the 
advantages of the position both for purposes of 
offence and defence. The Canadian-Pacific Rail- 
way has been the means of opening up new pos- 
sibilities both in commerce and war, and the 
construction of the Nicaraguan, or the Panama, 
Canal may revolutionise many conditions con- 
nected with the trade and commerce of the 
Far East. Probably the consideration of a few of 
the commercial and military results of the con- 
struction of the Trans-Siberian Railway and its 
development, in terms of the recent treaty between 
Russia and China, may help to arouse public 
opinion to the necessity for Britain taking more 
active steps for the improvement of its ways of 
communication with the Far East, and generally to 
cause more attention to be paid to the relations of 
engineering to politics, trade, and industry. 

The magnitude of any undertaking need be no 
bar to its completion, as the resources of modern 
engineering are so great that they are sufticient 
to overcome al] difficulties, and if a moderate return 
is probable, any amount of capital may be obtained. 
The Trans-Siberian Railway has been carried out 
under the patronage of the Russian Government, 
but the money required has, for the most part, been 
supplied from the savings of the French peasantry. 
This, in fact, is the real reason of the political 
friendship betwen France and Russia. Russia has 
industrial and political ambitions, all of which 
require capital for their accomplishment, and of 
this she has little to spare. France, on the other 
hand, notwithstanding her attempts at colonisation, 
has not been able to afford a sufficient field of in- 
vestment for her thrifty peasantry, and she has 
annexed Russia for the purpose. Hence the appa- 
rent love of a democracy for an autocracy, which 
proves that financial considerations have as much 
influence in national as in industrial affairs. 

We have from time to time given some account 
of the engineering aspects of the Trans-Siberian 
Railway and, therefere, need not at present enter 
into details. Suffice it to say that it is the longest 
line hitherto constructed or projected in the history 
of the world, being 4547 miles from Cheliabinsk to 
Vladivostock, on the Sea of Japan. It is being 
pushed on with great vigour, there being over 
70,000 workmen, besides the engineering and ad- 
ministrative staffs, and if nothing unforeseen occurs 
and the present rate of progress continues, it ought 
to be practically completed within the next two or 
three years at the most, and with the extensions 
which are certain to be made in terms of the recent 
treaty with China, we may calculate on Pekin 
being connected by railway with St. Peters- 
burg in a comparatively short time. This is no 
new idea of the Russians, for as far back as 
1858 it had assumed practical shape, when Sofronov, 
a Russian engineer, submitted a plan to construct 
a line from Saratof across the Kirghiz plains to 
the Amur and Pekin. This line never got beyond 
the paper stage, but it has evidently never been 
forgotten, and it is probable that the next few 
years will see the greater part of it realised. 

Probably it may be thought, by those who take a 
superficial view of the subject, that on the comple- 
tion of the Trans-Siberian Railway, there will be a 
sudden revolution in the methods of transporta- 
tion to the Far East, but while we must admit 
that there will be some changes in the present 
arrangements, a little consideration will show that 
the great volume of trade will not be affected in 
direction, although it is likely to be much increased. 
Inthe report of Mr. Porteronthe industries and com- 
merce of Japan, to which we recently referred (see 
ENGINEERING, page 580 ante), speaking of the district 


round Osaka and its vast population, a great part 
of which is available for industrial purposes, it is 
stated that : ‘‘ From this centre of industrial energy 
Japan has a splendid outlet through the Inland 
Sea, and can supply China, now open to commerce 
and manufactures, rapidly developing Korea and 
Formosa, which the Japanese are now civilising ; 
and when the great Siberian railroad is completed, 
Osaka can send its goods to London from Vladi- 
vostock by a water journey of a few days. Surely the 
possibilities of this part of Japan are full of hope, 
and forecast future prosperity for the Empire.” 
While recognising the great possibilities as regards 
China, we need not have much fear of direct com- 
petition in London, At a very moderate estimate 
the freight by rail between any port on the coast 
of China and London, could not be less than some- 
thing between 3. and 41. per ton, a rate which is 
much higher than the present rates of transport by 
sea. For ordinary commerce, therefore, the Trans- 
Siberian Railway will be little used by Japanese 
merchants and manufacturers. At the same time 
it must be very evident that the indirect effects 
will be very great. The distance between Vladi- 
vostock and Nagasaki is only 600 nautical miles, 
and we may rest assured that in a very short time 
there will be a station of a branch of the Siberian 
Railway much nearer the coast of Japan than 
that, and therefore it will be possible to make the 
journey from London to Japan in 15 or 16 days, 
which is little more than one-half the time hitherto 
taken by the shortest route—that by the Canadian 
Pacific line, which at present takes about 28 days 
between London and Yokohama. While, there- 
fore, the direct carriage of heavy goods will not be 
very great, the increased facilities for passengers, 
correspondence, and light goods must cause an 
immense development in commerce generally. 

The same train of reasoning of course proves that 
the trade which is carried on with the treaty ports 
of China will not be affected to any great extent. 
From the figures which we have from time to time 
given with regard to that trade, we have seen that 
a very large proportion was received from the 
British Empire, and chiefly from Hong Kong. The 
United Kingdom alone supplies China direct with 
imports four times as great in value as those fur- 
nished by the whole of the rest of Europe. Not- 
withstanding the increasing competition, we have 
held our own, and we find that the direct imports of 
that country from the United Kingdom have almost 
doubled in the period 1884-94. Nor do we think 
that the completion of the Trans-Siberian Railway 
will, for a very considerable time at any rate, have 
much effect on the relative development as com- 
pared with that of other countries. The Chinese 
treaty ports are distributing centres for very large 
districts, few of which will be touched by the rail- 
way, or even by any of its proposed numerous 
branches, for a very considerable time. In any 
case a very large proportion of the commerce will 
continue to be seaborne, and therefore while 
British shipowners and merchantsshould keep them- 
selves informed regarding the facilities offered by the 
railway, they should keep their eyes even more 
closely on the developments which take place in 
shipping arrangements, and on the conditions under 
which the different lines are carried on. Many of 
these, as we have seen, are heavily subsidised, so 
that the British competition with them is carried 
on on unequal terms; these are matters which ought 
to be understood. 

While the direct influence of the Trans-Siberian 
Railway on the present conditions of commerce in 
the Far East may not be very great, still, as we 
have indicated, the indirect results are certain to 
be very important. The railway will be much 
used by travellers to and from Europe and the Far 
East, and it will open up communication with an 
immense population. Europe will be connected 
directly with China, Japan, and Korea, with a popu- 
lation of something like 456 millions, or almost a 
third part of the inhabitants occupying the habit- 
able globe. All these have wants which can be 
met by the resources of Europe, and therefore they 
will become potential customers to our manufac- 
turers and merchants. At the same time it must 
be remembered that they will gradually develop 
their own resources, and therefore we must look 
forward to the time when the centre of magnitude 
of the world’s trade and industry will be 
greatly changed in position. The great control 
which Russia has obtained in China over the 
development of the railway system of the country 








gives her much advantage over other European 


nations which she is certain to use for the ad. 
vancement of her own commercial and industrial 
interests. When we consider how the railway will 
make available her military and naval resources, it 
does not require the gift of prophecy to enable us 
to say that Russia is likely to become the dominant 
Power in the Far East, and that, combined with 
China, she must become a most important factor 
in the industrial development of the world. How 
it will all work out in relation to Japan only 
time will reveal. Britain must maintain a watch- 
ful policy and keep herself informed regarding 
the movements which are going on, and which are 
largely influenced by the work of engineers and 
manufacturers, and while not attempting to limit 
the legitimate ambition of Russia, she must endea- 
vour, as far as possible, to obtain equal terms for 
her merchants, with those of other countries. We 
would also add that she should cultivate the friend- 
ship of Japan, so that in the case of need the 
Britain of the West will always be found acting 
with the Britain of the East, in the furtherance of 
progress and the development of human welfare. 








THE PAINTING OF METALLIC 
STRUCTURES. 

THE painting of bridges and other metallic struc- 
tures is an expensive business, and by no means 
satisfactory in its results. In spite of all care 
corrosion takes place, and each time the protective 
covering is renewed a great amount of rust has 
first to be removed. It seems to be impossible to 
prevent iron—and more particularly steel—from 
rusting, even when the greatest care is spent in 
the selection of painting materials and in - their 
application. When painting is managed on the 
principle of accepting the lowest tender, its effect 
is usually very short-lived, and the corrosion, 
temporarily checked, soon regains its former sway. 

Engineers, as a rule, know little of the chemical 
aspects of paints, and have to rely on their practical 
experience to guide them. Paint manufacturers 
usually preserve an air of mystery as to their goods, 
except in relation to their merits, about which they 
are explicit enough ; and although they know what 
ingredients they use, it is not often they have 
sufficient chemical knowledge to understand the 
effect they may have on one another in the course 
of time. It requires a highly skilled chemist even 
to guess all the changes which take place in a coat 
of paint, although it is quite possible to foresee 
some of them, especially if unsuitable materials 
be employed. Recently, in America, Mr. A. H. 
Sabin, formerly professor of chemistry in the Uni- 
versity of Vermont, has been enlightening engineers 
as to the constitution of paints, and has further 
given the results of some very important experi- 
ments he has been making for Messrs. Edward 
Smith and Co., a firm of paint manufacturers in 
New York. There was a time, he says, when 
nearly all the bridges in America were painted with 
powdered pigment, usually a metallic oxide or car- 
bonate, suspended in linseed oil. These paints are 
durable on wood, but experience shows that the 
oxide acts as a carrier of oxygen to the under- 
lying iron, causing it to rust. Further, linseed 
oil makes a porous coating through which moisture 
can penetrate, and is also easily attacked by sulphur 
compounds. Hence this class of paint has been 
mostly abandoned for structural work, particularly 
when it contains iron oxide. Iron oxide for paint 
is usually eithera mixture of iron oxide with 30 to 
70 per cent. of clay, or it is granular ore which may 
be ground to a powder without much difficulty. 
These soft ores contain hydrated oxide which is 
identical with the principal constituent of iron rust, 
and it is believed that the particles form centres of 
rusting to the surface to which they are applied. 

The chemical problems involved in the use of 
paints having white or red lead as pigments are, 
as Mr. Sabin tells us, very obscure. The lead pro- 
bably combines with the oil to form a soap, the 
acid of the oil uniting with the lead of the oxide to 
form a salt. The addition of lead compounds to oil 
increases its rate of drying, whether heat be used 
to combine them or not. Is this lead soap a better 
binder than ordinary oxidised oil ? asks Mr. Sabin. 
He does not give a decided reply, but he deems it 
to be very improbable that it is so even when red 
lead is used ; white lead is notoriously converted 
into a crumbling soap which is washed off. 

Carbon, usually as graphite, is used to some 
extent as a pigment for anti-rust paints. It, how- 








ever, cannot be ground fine economically, and 
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therefore it cannot efficiently fill up the 
pores or interstices left in the film of oil 
as it dries by oxidation, which is one of the chief 
uses of a pigment. The quality of a paint de- 
pends greatly on the oil. The best quality of lin- 
seed oil is obtained from pure seed by pressure at 
not a very high temperature. [he oil thus obtained 
is mixed with some watery an 1 vegetable matters. 
from which it separates on ste ading. If it be stored 
in a warm place from one to three months a con- 
siderable sediment settles out, leaving the oil 
bright and clear. Often che linseed contains a 
large proportion of foreigns seds, and thus the nomi- 
nally pure oil is a mixture at the commencement. 
Boiled oil, Mr. Sabin tells us, does not mean any- 
thing definite. The old pi actice was to put linseed 
oil in a kettle, and heat i to 400 deg. or 500 deg. 
The heat was only suffi: nt to attack the foreign 
vegetable matters in the oil, and at that point some 
lead and manganese compounds were added ; these 
combined with the oil, making it darker in colour, 
heavier in body, and much more active in drying. 
All such oils are, we are told, inferior in durability 
to pure raw oils, for every bit of drier added to oil 
lessens its permanence. It is supposed that the 
oxides act as carriers of oxygen, enabling the 
oxygen of the air to combine with the oil ; and their 
injurious effect is due to their enabling the oxygen 
to continue its action on the oil after the latter 
has absorbed the normal amount. ‘Boiled oil is 
now commonly made by adding a few gallons of 
liquid japan drier to every barrel of raw oil.” In 
the way of adulteration 30 to 50 per cent.’ of fish 
oil, liberally treated with driers, is used, and some- 
times a mixture of mineral oil, resin, and driers 
equal to one-third to one-half of the whole. 

Another class of paint consists of asphalte or 
other bitumen dissolved in turpentine, benzine, or 
other fluid. Asphalte is a class of minerals inter- 
mediate between the petroleum oils and bituminous 
coal, and seems to shade off gradually into both. 
Such paints often contain resin, which is added to 
improve their appearance and also make them 
cheaper ; but it is detrimental in every other way. 
Some of these are true oil varnishes, in which 
the asphalte acts as a sort of mineral resin, 
and frequently is compounded with fossil resins, 
and properly combined with linseed oil, and these 
are very durable. But a solution of any of the 
bitumens alone in a solvent is certain to undergo 
decomposition by the evaporation of the solvent 
when exposed in a thin film to the weather. In 
these cases greater comparative durability is reached 
by employing a soft bitumen, such as maltha, or 
pit-asphalte, because the heavy mineral oil in it is 
removed somewhat slowly ; its disintegration is, 
however, steady and certain. The fossil resins 
known as copal, such as the New Zealand kauri, 
when added to asphalte varnishes, improve their 
durability. This is partly owing to the fact that 
such compounds are of greater density. Therefore 
Mr. Sabin holds that the maximum of durability is 
only to be reached by a compound of hard as- 
phaltum, copal gum, and linseed oil, thinned, if 
necessary, with pure turpentine. The oil must be 
pure, and should be so refined as to have its non- 
drying constituents removed, so as to avoid, as much 
as possible, the use of driers. This is important, 
because asphalte destroys the drying quality of oil, 
by reason of its viscidity closing the pores of the 
oil against the entrance of air. 

Such a compound as the above, Mr. Sabin says, 
satisfies very well the requirements of a paint for 
metallic surfaces. These are, (1) that it should 
have a toughness which does not depend on a perish- 
able ingredient, and is, therefore, not affected 
by age; (2) its elasticity should not be lessened 
by cold ; (3) it should not soften, but rather harden, 
by heat ; (4) it should contain no solvent except tur- 
pentine, which experience has shown to be neither 
disagreeable nor dangerous in its usual application ; 
(5) it should contain nothing which will have a 
corrosive effect on iron, or act as a go-between to 
carry oxygen from the air to the metal. Of course 
the asphalte compound is not a paint ; it is a var- 
nish, Under favourable circumstances it dries in 
10 hours, but ordinarily it takes 24 to 36 hours, 
and it continues to harden for at least a week, 


except in very hot weather, when it dries more |¥ 


rapidly. Two coats should be applied, with an 
interval of not less than three days between them. 
One gallon will cover ‘400 square feet of smooth 
we and 250 feet on old and badly corroded bridge- 
work, 


be vastly improved by baking or ‘“‘stoving”’ it. 
Familiar examples of this are to be found in iron 
bedsteads and in bicycles. The paint, or varnish, 
becomes hardened into a glass-like surface which 
resists hard usage and the effect of weather in a 
wonderful manner. Of course the process is not 
applicable to bridgework, but it has been applied 
in America to large steel water pipes, and although 
a lengthy experience has not yet been gained, yet 
the results are most promising. In 1893 a 38-in. 
steel pipe was being laid at Rochester, N.Y., and as 
the coating applied to it at the works suffered badly 
in transport and laying, it was necessary to find some 
more satisfactory application. Messrs. Smith and 
Co. advised that it should be japanned. They 
supplied a special baking japan, and an oven 
35 ft. in height was built to allow the sections to 
be put in vertically, so that they might drip pro- 
perly. The sections were baked at 400 deg. to 
600 deg. for several hours. The oven accommo- 
dated twelve 28-ft. sections of pipe, each weigh- 
ing 2} tons, and two charges were got out per 
day. The coating formed was very thin; it was 
absolutely continuous, protecting iron from muriatic 
acid for weeks; it was adherent, not scaling off 
even under the blow of a hammer, and the pipes 
stood transportation without abrasion. Of course, 
the final rivets could not be baked, and these were 
painted with asphalte varnish. Several other pipe 
lines, up to 60 in. in diameter, and many miles in 
length, have since been treated in the same way, 
and with satisfactory results. The Americans 
have ventured on steel pipes far more than we have 
done, the question of corrosion having deterred 
engineers here from making such experiments. 
Possibly this plan of japanning each length inside 
and outside may remove the risk, which at the 
present isvery real, especially in view of the great 
extension of electric tramways which is coming. 

In the cost of painting a structure such as a 
bridge the actual paint is seldom the largest item. 
The scaffolding, scraping, and labour make up the 
rest, and therefore it is poor economy to use in- 
ferior paint. We do not think that any of our 
great corporations, like railway companies, ever 
knowingly use impure materials in their paint, 
but there is always the possibility of selecting 
others with more resistant qualities. There is 
certainly much to be said for that class advocated 
by Mr. Sabin, and no doubt they will receive a 
fair trial here, for the present paints leave much to 
be desired. 








JAPANESE FINANCE. 

WE recently (ENGINEERING, page 348 ante) gave 
a sketch of a Report on Chinese Finance by Consul 
Jamieson, of Shanghai, in which he endeavoured 
to disentangle some of the most important facts 
from the chaos which prevails. When we turn to 
the subject of Japanese finance, we find order and 
exactness in the accounts, and budgets prepared on 
the most approved pattern. A detailed account 
of the figures for the current year, the thirtieth 
fiscal year of the period of Meiji, would not be very 
interesting to many of our readers ; but in view of 
the importance of industrial and commercial de- 
velopments in the Far East, a few of the chief 
items may be mentioned. It may be stated that 
at the present rate of exchange, the Japanese 
yen is approximately valued at 2s. 03d., so that 
roughly the amounts in yen divided by 10 give the 
equivalents in pounds sterling. 

The ordinary revenue is put down at 121,410,245 
yen, and the extraordinary revenue at 118,340,337 
yen, or a total of 239,750,582 yen, being an increase 
of 49,288,981 yen over the preceding year. The 
ordinary revenue is made up from taxes and duties, 
among which the land tax takes the most important 
place, stamp receipts, receipts from Government 
works, miscellaneous receipts, and interest on de- 
posits, the extraordinary revenue from sale of 
Government property, miscellaneous receipts, con- 
tributions to warship construction, special local 
taxes, Government loans, appropriation for the war 
indemnity, and the previous year’s surplus. The 
last three items are the most important, being re- 
spectively 59,280,600, 44,410,177, and 10,573,783 
en. 

The ordinary expenditure for the various Govern- 
ment departments are put down at the following 
figures : 


Yen. 

Department of Finance 41,670,441 
i War ... 29, 129,377 
pa the Navy 9,870,289 
a Justice : 3,552,037 
a Education ... ee 2,005, 375 

- Agriculture and 
Commerce... ees aa Ae 1,424,295 
Department of Communications ... 11,671,748 
a Colonisation Be 2,020,914 
112,320,283 


being an increase of 13,720,316 yen over the pre- 
vious year. The extraordinary expenditure for the 
year is put down at 127,344,178 yen, being an in- 
crease of 43,149,934 yen over that of the previous 
year. It may be noted as a very significant sign of 
the times that the extraordinary expenditure of the 
War Department for the year is put down at 
30,088,797 yen, and that of the Navy at 68,136,882 
yen. The principal items of increased expenditure 
are as follow: A sum of 299,700 yen has been set 
aside for extablishing new legations in Hawaii, 
Mexico, Brazil, and Siam, and consulates in Sydney, 
Antwerp, Chicago, Manila, and Newchwang, thus 
showing that the Japanese are determined to do all 
in their power to extend their influence in foreign 
countries ; the sum of 800,000 yen, spread over six 
years, has been set aside as aid towards recon- 
structing the harbour of Nagasaki; and very con- 
siderable sums on the establishment of banks, 
extension of customs premises, and various other 
arrangements intended to meet the demands aris- 
ing from the commercial and industrial develop- 
ment of the country. Forts are to be erected at 
different parts of the country, showing that the pro- 
bability of an attack from a foreign Power is not 
absent from the Japanese mind. The most im- 
portant items, however, are 19,363,700 yen, spread 
over seven years, to carry out the second period 
programme of army expansion ; 9,854,500 yen, 
spread over six years, as additional expenses for 
the improvement of arms ; 6,802,000 yen as an 
extraordinary war fund for settling matters con- 
nected with the Japan-China war; 118,324,700 
yen, spread over seven years, for constructing war- 
ships, dockyards, official buildings, and for making 
arms, on account of the second-period programme 
of naval expansion. It is, however, satisfactory to 
find that the arts of peace are not being neglected. 
The sum of 320,000 yen, spread over eight years, 
has been set aside for establishing the Imperial 
Library ; 729,300 yen, spread over five years, for 
founding the College of Medicine in Kyoto: 
8,814,700 yen, spread over five years, for partici- 
peing in the World’s Exposition to be held in 
aris ; over 500,000 on telegraph extension ; 
18,562,000 yen, spread over 12 years, for construc- 
ting railways in the Hokkaido; 2,188,600 yen, 
spread over 10 years, for constructing the harbour 
of Otaru, as well as considerable amounts for start- 
ing industrial undertakings, some of the more im- 
portant of which we shall from time to time notice, 
when they have got beyond mere proposals and are 
in a fair way of being carried into practical effect. 








NOTES. 
Tue ScHo.arsuirs or THE Lonpon TECHNICAL 
Epvucation Boarp. 

WE note with pleasure that the London County 
Council will shortly proceed to award not less than 
five senior county scholarships. These scholarships 
are valued at 60/. a year, plus payment of tuition 
fees up to 301. per annum. They are held for three 
years, and all residents in the County of London, 
whose parents have less than 4001. a year, are eligible, 
providing the age of the candidate does not exceed 
22 years. The object of these scholarships is in- 
tended to assist the holders in obtaining training 
in science at the highest university institutions in 
the country. Of those who. succeeded in winning 
them last year, three are at Cambridge, one at the 
Central Technical College, and a fifth at Leipsic. 
Candidates must send in their names to the secre- 
tary of the Technical Education Board, St. Martin’s- 
place, W.C., before Monday, May 17. From the 
report of this Board just issued, it appears that by 
means of the different series of scholarships now 
available a clever lad of whatever rank may have 
his way cleared to the University. In the first 
place, we have the 600 junior county scholarships 
annually awarded, which suffice to keep a youth at 
a secondary school till the age of 14, when, if he 
has the ability, he may secure one of the interme- 
diate scholarships, of which 70 were awarded last 








Every one knows that a coated metal surface can 


Yen. 
Civil list... oe as : 3,000,000 
Foreign Office ... ‘se ice af 1,494,816 
ome Sten Cala, ee Ae ree 6,490,983 
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county scholarships, the way may be opened for him 
to one of the leading universities. 


ASBESTOS AND ASBESTIC. 

In a very interesting lecture recently delivered 
before the Society of Arts by Mr. R. H. Jones, we 
find an account of the remarkable discovery of 
asbestos at Danville, in Lower Canada. A mine 
had long been worked at this point, and, like other 
mines in the neighbourhood, gave a small percent- 
age of asbestos and a large one of apparently 
worthless rock. Owing to mismanagement, the 
works were closed, but shortly afterwards fell 
into the hands of a Mr. Boas, who was a purely 
business man, and totally unacquainted with 
either mineralogy or with asbestos. Nevertheless 
he was struck by the peculiar appearance of the 
rejected material, and on further examination found 
that it consisted of rather more than 90 per cent. of 
pure asbestos compacted together. Special plant was 
then erected, and bymeans of disintegrators, rocking 
tables, and similar appliances, he has succeeded in 
recovering nearly the whole of the valuable material 
in the form of pure asbestos fibre. The effect of 
this discovery has been most marked. Most of the 
neighbouring mines have felt it necessary to shut 
down, as the small proportion of payable material ob- 
tainable per ton of rock in their cases rendered com- 
petition with Danville impossible, the peculiar forma- 
tion of the mother rock being apparently confined 
to the latter mine. An important use for this rock, 
now known as asbestic, apart from the produc- 
tion of fibrous asbestos, has recently been deve- 
loped in America in the shape of wall plaster, for 
which it appears to be peculiarly adapted. Being 
naturally fibrous, it requires the addition of neither 
hair nor sand, and is, moreover, fireproof and a 
non-conductor of heat and sound. Nails may be 
driven into it as readily as into a deal board, and it 
is not liable to crack from the settlement of walls or 
floors. In addition, it is stated to be cheap and to 
take a good polish. We are informed that the 
material in question can be obtained from Messrs. 
Witty and Wyatt, Limited, 88, Leadenhall-street, 
E.C, 

Exectrric TRACTION FoR GLASGOW. 

It is a characteristic of the Scotch to be canny, 
and it has been exemplified in the case of the adop- 
tion of mechanical traction for the Glasgow tram- 
way system. It is five years since the matter was 
first brought forward, and although there have been 
extensive, perhaps also expensive, tours of inspec- 
tion, and reports innumerable, a portion of the 
Council still urged that the recommendation for a 
24-mile trial line on the trolley system should be de- 
layed. Haste slowly, said one member ; but this, it 
was urged, did not mean standing still. When the 
corporation took over the tramways it was on the 
understanding that some means of mechanical trac- 
tion should be adopted. The improvements almost 
daily reported in electric traction suggested caution, 
and in August, 1895, a committee of the corpora- 
tion was appointed, and it sent deputations over 
the Continent, and afterwards to the States, 
with the result that all opposition to the trolley 
system was dissipated in their minds. Sheffield, 
Belfast, Leeds, Blackburn, Dublin, and other places 
have been even more active, but now the corpora- 
tion, by 40 votes to 12, have agreed to fit an inde- 
vendent line from the centre of the city through St. 
Rollox to Springburn, purely artisan districts, at 
a cost of 20,000/., so that the efficiency and economy 
may be tested. Horse haulage in Glasgow costs, 
as a rule, 4d. per car-mile, but a failure of 
the crop in the States runs up fodder charges. 
Now the reports frem 12 cities in the United States 
showed, for the electric overhead system, a cost, with 
one exception, of 2d. per car-mile ; in most cases it 
was really from 14d. to 1}d. per car-mile, while two 
of the more recent companies*formed—in Montreal 
and North Chicago—were working for $d. per car- 
mile. Even at 2d. per car-.nile Glasgow stands to 
save 60,000]. per annum, while at the same time 
increasing the receipts, for instead of 40-passenger 
vehicles there will be used electric motor cars accom- 
modating 80 passengers. The old cars, too, may, 
on emergency, be used as trailers. As to competitive 
systems, little was said in the debate, and the 
amendments question was but briefly touched 
upon; the opposition were for Micawber-like 


delay, but the assurance was given that the equip- 
ping of this short section would not in the slightest 
degree adversely affect the trial of any other system 
that was brought forward; any satisfactory new 
motor would have a trial. 


The corporation, too, 


have decided to have a separate station, rather than 
generate the current at the lighting station. The 
latter is not far from the city terminus of the line 
to be worked electrically, but probably the question 
of cost of ground was an element ; otherwise, with 
a separate engine under the same roof and super- 
vision, there might have been some economy. 


FuRTHER PROPOSALS FOR STEELMAKING IN JAPAN. 


A few months ago (see ENGINEERING, page 53 
ante) we directed attention to a series of experi- 
ments in steelmaking which had been carried out 
in Japan for some years with such successful results 
that the Government had determined to erect a 
large steel works in the neighbourhood of the ex- 
tensive coalfields in the south of Japan. In order 
to carry this out a Commission of Japanese experts 
were despatched to America and Europe for the 
purpose of making themselves acquainted with the 
latest practice, and for the purpose of purchasing 
all the machinery and plant necessary for a com- 
plete establishment for carrying out on a large 
scale what has promised so well in the experimental 
stage. They were also authorised to engage such 
specialists as they might consider necessary for the 
success of the work. That Commission is now 
engaged in carrying out its instructions, and we 
understand that in a short time the plans of the 
works will be settled, and the orders placed with 
the contractors. This, however, being a Govern- 
ment undertaking, the output of steel will be used 
chiefly, if not entirely, in the Government estab- 
lishments, and the private industrial works of all 
kinds, which in recent years have become very 
numerous in Japan, will require to import their 
iron and steel as they have hitherto required to do. 
In order to meet the wants of such establishments 
another big scheme is on the tapis. The chief 
projector is Mr. Amenomiya Keijiro, the owner 
of extensive iron mines in Iwate Ken. The pro- 
posed Government establishment has only a capital 
of 4,000,000 yen (about 400,000/.) ; and it is said 
by those who have been taking an interest in 
the matter, that this is far too limited to deal 
with the problem of supplying sufficient iron 
and steel to meet the growing wants of Japan. 
A combination of mineowners, therefore, pro- 
poses an establishment with a capital of 27,000,000 
yen. To make quite sure that they will not 
lose by the transaction, however, they have re- 
solved to ask the Government to guarantee 
profits at the rate of 6 per cent., and from the 
amount of support which has been promised by 
members of the House of Representatives elected 
by the districts in which the iron mines are situated, 
it is probable that the project will be passed by 
the * ee of Representatives, especially as some 
of the most influential members of the Govern- 
ment are said to be in favour of it. At the present 
time the Japanese seem willing to allow themselves 
to be taxed heavily for the encouragement of special 
departments of industry which they believe to be 
necessary for the development of trade and in- 
dustry generally, and the supply of iron and steel 
being in this category, the promoters of the 
scheme which we have mentioned have had little 
difficulty in obtaining a large amount of support. 
As an illustration of the extent to which the 
Government of Japan is willing to go in such 
matters, it may be mentioned that the loss of the 
Nippon Yusen Kaisha Shipping Company, on its 
lines to America, Australia, and Europe during 
the past year, has amounted to 3,400,000 yen, 
and that the Government authorities have decided 
to grant this amount, and their proposal is now 
before the Diet in a supplementary budget. Pro- 
bably when the economics of the matter have been 
more fully thought out, the policy of the Govern- 
ment may undergo a change, but meantime this 
inclination to subsidise special departments of 
industry and trade must be noted by our manufac- 
turers and shipowners. There can be no doubt 
that the prospects of iron and steel manufactories in 
Japan at the present time are very good, as the 
demand for these materials is now very great. As 
mentioned in the report of Mr. Porter, the American 
expert to which we have referred more than once, 
the present consumption of iron and steel in Japan 
is very nearly 100,000 tons per annum, and when 
we take into account the rapid railway extension 
and the development of mechanical industries gene- 
rally, a very considerable addition to this amount 
may be anticipated. The mineral resources of 
Japan have not yet been accurately surveyed, but 








taking into account only those sections which are 


| situated very near the surface and can be easily 


worked, the quantity of ore available is sufficient 
for many years to supply the establishments which 
have been proposed. The progress made with 
these establishments will have a most important 
bearing on the industrial development of Japan, 
and we shall note it with interest. 


> 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 6. 

ApvIcEs from interio. points show general quietude 
in iron and steel marke ts, and limited sales of crude 
and finished material for actual consumption in all 
markets except the Pittsl urg district. Prices are weak, 
and a shading from curre 1t quotations might be made 
in favour of large buyer :. Pig-iron production will 
probably show a decline. A few furnaces have blown 
out, but it is impossible to learn what restriction will 
probably be effected during the next few weeks. It 
is now regarded as beyond a reasonable doubt that 
present opportunities for buying are exceptional. Ore 
has been crowded to its limits, pig-iron makers must 
blow out furnaces, consumers generally have very 
little iron, large requirements are liable to be pre- 
sented, and finally the Tariff Bill may pass. Mixing 
these things all together, it is evident that there will be 
liberal buying of tome and foundry iron before long. 
Bessemer is not so certain, as there is a check in the 
demand for some of the products into which it enters. 
Billets are dull, but mills are crowded with old orders. 
Merchant bar, sheet, pipe, tubes, rods, and nails are 
all doing a little better, the active building season 
being at hand. The favourable crop conditions en- 
courage agricultural interests. Tool and machine 
shop demands are improving in the western States, 
but along the Atlantic seaboard the trade and manu- 
facturing conditions are not so favourable. With less 
than two-thirds iron and steel capacity engaged, it is 
impossible to make good reports. Sow enterprises hide 
in their pigeon-holes, and capital squints suspiciously 
at almost anything that comes along to inveigle it into 
reproductive channels. 














CANADA AND GREAT Britarn.—A contract has been 
signed for the building of four fast ocean liners for a mail 
service between Canada and Great Britain, upon condi- 
tion that the Imperial Government shares in the cost of 
the service. The proposal is that Canada shall contribute 
100,000/. per annum, and Great Britain 50,0007. per 
annum to the support of the line. The steamers will 
each be of 10,000 tons burden, and they will be fitted 
according to British Admiralty regulations in order that 
they may be used as first-class cruisers, if need be. 





“Motor TraAFFic: TECHNICAL CONSIDERATIONS.”— 
An interesting paper, entitled ‘‘ Motor Traffic: Tech- 
nical Considerations,” was read by Sir David Salomons 
on Wednesday evening last at the Society of Arts, Mr. 
John Fletcher Moulton, F.R.S., Q.C., in the chair. The 
author discussed at some length the present unsatisfactory 
state of the patent laws of this country, and proposed 
certain alterations, the principal being that any person 
should be able to manufacture or — a patented 
article on paying 10 per cent. royalty. Sir David, 
who has made a careful study of most of the self- 
propelled carriages from the earliest times to the 
present day, has come to the conclusion that steam as a 
motive power is by far the most suitable and advantageous 
for real work, and where a return upon capital expendi- 
ture is required ;-also that Hancock’s disposition of the 
working parts cannot be improved upon, for the steam 
coaches made by Hancock could be run to-day with per- 
fect success. Of English manufacturers already busy at 
work on steam road vehicles he mentioned Messrs. Philip- 
son and Thornycroft as amongst the leaders, they having 
constructed the first practical steam carriage in this 
country. Regarding the cost of electric energy compared 
with steam or oil, he contended that it was impossible to 
calculate the cost of the power delivered in an electric 
carriage at less than 4d. per horse-power per hour, and 
that only a short distance could be run before the 
accumulators must recha' that unless _charg- 
ing stations were to be found throughout the locality 
a useless mileage must be added for getting the vehicles 
to the station and back, where they had to be used. 
Comparing these conditions with benzine gas, which may 
be taken as equal to coal at 3s. 6d. per 1000 cubic feet, 
the cost of the latter works out at nearly ‘one-fourth of the 
cost of electric energy. In the case of steam using petro- 
leum at 6d. a gallon as fuel, the cost per horse-power 
hour works out at about thesameasabenzine motor. The 
best existing motor the world has yet seen for its power, 
method of fuelling, suspension springs, and travelling long 
distances before recharging, is one which is likely to 
remain with us for many a long year to come, whatever 
may be the future development of motor traffic. It is 
known and loved by all under the name of the horse. 
Sir David Solomons pointed out that if electrie traction 
could be applied to existing canals at a comparatively 
small expense, they would be far more useful and more 
profitable to their owners, and thought it well worth while 
to have an experiment made on an extensive le. A 
somewhat lengthy discussion followed in which the follow- 
ing and other gentlemen took part: Messrs. Thornycroft, 
W. Worby Beaumont, Sennett, Brigg, Holroyd Smith, 





and the chairman, Mr. Moulton, 
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CIRCULATION IN WATER-TUBE BOILERS. 
To THE Eprtor or ENGINEERING. 

Sitr,—The second annual article on ‘‘Circulation in 
Water-Tube Boilers,” by my friend Dr. Elliott, published 
in your issue of April 9, 1897, is so very misleading, and 
the deductions drawn are so very far from correct, that I 
have looked in each of your subsequent issues in the 


anticipation that the necessary corrections would be made | Y, 


by the author himself. 

Dr. Elliott’s first great mistake is in connection with 
Mr. Yarrow’s celebrated experiment in which circulation 
is maintained when heat is applied to the downcomer 
only. 

He says, ‘‘The experiment is perhaps not wholly 
impossible at atmospheric pressure, but forcing entails 
stoppage and reversal ; and in any case the circulation at 
that pressure must be weak and precarious.” This is the 
conclusion which he draws from his mathematical investi- 
gation of the problem, and in a footnote he adds, ‘‘ Since 
this was written the author has tried to reproduce the 
experiment in question at atmospheric pressure, with the 
result that the conclusion was more than confirmed.” 

It is so easy to be misled by a mathematical equation 
that I was not greatly surprised by Dr. Elliott’s first 
deduction, although his equations seem to me to point to 
the opposite conclusion, but his footnote staggered me 
completely. 

A few days after I had had the privilege of seeing Mr. 
Yarrow’s experiments at Poplar, in January, 1896, 
successfully repeated the experiment in question, at 






































Boiling point at this 
depth about 219-5° 


atmospheric pressure, for the benefit of my students, and 
I was under the impression that Mr. Yarrow had shown 
this experiment under atmospheric pressure. On turning, 
however, to Mr. Yarrow’s description of his experiments, I 
find that my impression was wrong. Mr. Yarrow says: 
‘Experiment 7 clearly proved that circulation was more 
efficiently maintained at a high than at a low pressure, it 
being found that the extreme condition of maintaining 
circulation by applying heat only to the down pipe was 
never certain, except with pressures over 50 lb. per square 
inch ; between 30 Ib. and 50 Ib. this result was doubtful, 
and below 30 Ib. it was not possible.” ‘ 

After reading this I almost began to doubt the evidence 
of my senses, but before doing so I re-erected my experi- 
mental tubes as shown in the accompanying sketch. 

I first started the circulation in the direction of the 
arrow, by means of the single burner shown on the right- 
hand side, and then lighted the series of burners on the 
left-hand side, keeping the flames smal/, much smaller 
than shown in thesketch. Fhe circulation still continued 
in the same direction, but the velocity of flow was greatly 
increased. I then removed the burner from the upcomer, 
and my expectations were realised to the full, as the cir- 
culation still continued in the direction of the arrow. 
Yesterday and to-day I have repeated the experiment 
before my students and others, and have had no difficulty 
whatever with it. The circulation is as stable and vigor- 
ous at atmospheric pressure as at 200 lb. pressure, if 
properly performed, and there is no lower limit to the 
pressure at which it will succeed. No special care is 
needed, no mathematical investigations are necessary ; 
in fact, all that is required is a little common sense. 

Before publishing any of my experiments on models of 
water-tube boilers I made experiments at high pres- 
sures, as well as at atmospheric pressure, and I found 
that approximately the same results are obtained under 
all pressures if the simple rule be followed, which I 
stated at the Institution of Naval Architects, that the 
rate of evaporation must vary directly as the pressure 
in order that the results may be comparable. If, for ex- 





ample, it is desired to observe the conditions which obtain 
in the tubes of an actual boiler working at a pressure of 
150 lb. per square inch, when the rate of evaporation is 
15 lb. per square foot per hour, all that is necessary is to 
use glass tubes of the same diameter and length, and to 
make the rate of evaporation approximately 1.5 lb. per 
square foot per hour, if the experiment is to be made at 
atmospheric pressure. I suppose the experiments of Mr. 
arrow and of Dr. Elliott, at atmospheric pressure, failed 
because they did not follow this rule. They used a few 
large burners instead of a large number of small burners, 
and, owing to the rate of evaporation at these points being 
far in excess of that given by the above rule, the con- 
tinuity of the column in the downcomer was broken, and 
the direction of circulation reversed. In my paper, al- 
ready referred to, I showed that the application of heat to 
the downcomer, in any boiler, improves the circulation so 
long as the rate of supply of heat to the downcomer is 
insufficient to break the continuity of the column in the 
downcomer, 7.e,, so long as the steam generated in the 
downcomer does not break the continuity of the water 
column. 

Dr. Elliott next refers to an experiment which he saw 
nearly a year ago in my laboratory, and he draws a most 
erroneous conclusion from what he saw then. I have 
often been strongly impressed by the danger of showing 
experiments to non-experimentalists, on account of the 
absolutely wrong impressions which they often receive 
from casual observations, but I never realised the danger 
of showing them casually to even trained men so fully as 
I do now with Dr. Elliott’s statement and conclusion 
before me. Dr. Elliott was only in my laboratory about 
a quarter of an hour altogether, and in that time he saw 
all my models of water-tube boilers at work. His remark 
regarding the action of the model of the Belleville boiler 
shows that he only saw it during the time it was being 
heated up, and that he has never seen it properly in 
action. yhen heating up this model, owing to the action 
of the non-return valve, the water is intermittently 
driven out of the lower tubes, and, as these are of glass, 
it is of course necessary to withdraw the flames to prevent 
fracture of the tubes, but when the model is properly in 
action the water is never wholly driven out of the rs ng 
and the circulation is extremely rapid. 

Dr. Elliott says, ‘Obviously the actual boiler cannot 
work under conditions so extreme, if not fatal.” Asa 
matter of fact, experiments with ‘‘ actual boilers” of this 
type prove that they do work under conditions similar to 
das shown by the model. 

In strong contrast with the short time which Dr. 
Elliott spent in watching the action of my models, I may 
mention that a few months ago the Marquis de Chasselou 
Laubat, who has studied this subject both long pees 
thoroughly, mathematically and eee came 
specially from Paris to see my models, but instead of 
spending only a quarter of an hour in watching them, he 
spend three whole days in experimenting with them. I 
may add that before he left we compared notes, and in 
every particular his deductions were the same as my own. 

On one other point I differ from Dr. Elliott. He says, 
‘* Now the tendency of high pressure is to steady the 
circulation.” This is only true when the rate of evapora- 
tion is given, and it certainly is not true, to any appre- 
ciable extent, when the experiments are carried out in 
accordance with the rule given above. 

My letter is far longer than I had intended, but I trust 
the importance of the subject will be deemed a sufficient 
excuse. 

Yours truly, 
W. H. Warkinson. 

38, Bath-street, Glasgow, May 4, 1897. 








MECHANICAL PROPULSION ON CANALS. 
To THE EpiTor oF ENGINEERING. 

Srr,—May I be allowed to correct an error in your 
report of what I said at the discussion on Mr. Leslie 
Robinson’s paper at the Institution of Mechanical Engi- 
neers on ‘April 30, appearing in your last issue ? 

I spoke of a difference of speed of from 14 to five miles 
per hour being attained by the same craft in the same canal, 
the former speed being before and the latter after the 
canal was cleaned out. 

This canal in its original state was not the Grand 
Junction Canal as reported, but the Grand Union Canal, 
and owes its present greatly improved condition to the 
enterprise of the Grand Junction Canal Company, who 
purchased it in 1894, and have now almost completed its 
restoration. 

Yours faithfully, 
H. R. pr Satis. 
Ivy Lodge, Iver Heath, near Uxbridge, May 10, 1897. 








THE ACCIDENT TO H.M.S. “STAR.” 
To THE EpiTorR OF ENGINEERING. — 
Srtr,—Your interesting article on the above is in itself 
mostvaluable. You say ‘‘it would be premature to comment 
on the cause of the accident until an official announcement 
has been made” as to the conditions under which it took 
lace. 
* Now, Sir, in sympathy with the designers of machinery 
of this class, I would like to say a few words, as there are 
so many difficult and hazardous points to arrange, and 
one of the principal points, in your opinion, is piston clear- 
ance ; which, in your opinion I think, should be reduced 
to the lowest limit. p 
Now, Sir, it is on this point that I do not quite agree 
with you. I know that designers and draughtsmen 
generally have a practice of reducing piston clearance 
to a minimum, and thereby introduce an element of 
great danger. There should be some limit to piston 
clearance, and what the exact thing should be I will not 


express a definite opinion at present, but from what I 
have seen from my experience I should say for ——— 
machinery of this class that less than + in. would be 
dangerous. I should be inclined to make the clearance at 
each end 4 in., or even §in., and even with the latter 
clearance I have yet to see it proved where there is any 
perceptible loss of efficiency compared with the minimum 
clearance that has been tried, with all other things equal 
and properly designed, such as compression, &c. 

It is very true what you say about water getting to the 
cylinders at any moment, which is most alarming, and 
where there are no relief valves, is exceedingly dangerous, 
and more so where piston valves are in use, which I think 
are the correct type of valves for engines of this class. 

The other points in pre article are exceedingly valu- 
able, such as the use of separators or traps, steel steam 
pipes, &c., and the advice you give in the event of a 
sudden and dangerous escape of steam in the engine-room 
or stokehold will, I am sure, be taken advantage of 


by many. 
Yours truly, 
May 11, 1897. PATTERNMAKER. 


[In regard to the interesting point raised by our corre- 
spondent, we learn by later inquiries that the question of 
clearance did not arise in the case of the accident to the 
Star, and it will of course be understood that the remarks 
in our article of last week did not, as intimated, refer to 
the machinery of that vessel, but to fast-running marine 
engines in general. We learn that separators are fitted 
to the main steam pipes of the Star, and these have a 
very efficient automatic blow-off which was found to be 
in good working order after the accident. No doubt is 
now felt that the cause of the mishap was the fracture 
of one of the crankpin bearing bolts. There had been a 
hidden flaw which was not discovered, in spite of the 
very complete and elaborate tests carried out in accord- 
ance with Admiralty requirements. We understand that 
the men were all out of the engine-room in a few seconds, 
and the injuries to all were slight, excepting in the case of 
two boys, who have so far recovered that they were re- 
ported to leave the hospital this week.—Ep. E} 








THE ‘* ROCKET.” 
To THE EDITOR OF ENGINEERING. 

Srr,—It has often struck meas a uliar thing that 
railway experts have always shown the “Rocket” with 
a firebox on. Asa matter of fact she was never worked 
with this box on, and as she now lies in the Kensington 
Museum she is altogether a different engine to what she 
was when she was first constructed. Before she was taken 
to South Kensington she was lying in Stephenson’s yard 
for many years, and when she was presented to the 
museum, my late father induced Robert Stephenson to 
put the present firebox on before she went away. 

Your obedient servant, 
CHARLES MARKHAM. 

Tapton House, Chesterfield, May 10, 1897. 





HINTS ABOUT PACKING STEAM BOILER 
WATER-GAUGE GLASSES. 
To THE Eprror or ENGINEERNG. 

Sir,—Since the introduction of high-pressed steam 
boilers the breakage of gauge glasses have caused great an- 
noyance and given rise to numerous complaints, and many 
suggestions have been made of introducing substitutes, but 
the question arises whether the substitutes would be any 
better, and whether the gouge glasses now in use (if of 
good quality) are not sufficient for all that is required of 
them. The writer is of opinion that they are, provided 
always that the en is good. 

I have made a large number of experiments with the 
Perth gauge glasses, and find they will stand an hydraulic 

ressure of 5000 lb. to the square inch without breaking. 

ou may take one of the glasses in your hand by one end 
and insert the other into a flame that will bring a 
heat on it in about half a minute, also without breaking. 

Such being the case, the question naturally arises, why 
should a glass that will stand the variation above de- 
scribed, and that can be subjected to 5000 lb. hydraulic 
pressure, be broken with 200 lb. or 300 lb, steam pressure? 
To this it might be replied that in the one case the tests 
are done separately, while in the other the heat and the 
pressure are combined ; this looks like a formidable objec- 
tion, but it is only so in appearance, as I am quite sure I 
will be able to prove that the glasses are broken neither 
by the pressure nor the heat, but by the expansion of the 
glass being interfered with. 

Increased pressure of steam means increased heat, and 
the heat and pressure combined means an increase in the 
expansion of the glass, and if the glass is packed too tight, 
or in any way to interfere with its natural expansion, 
breakage is unavoidable. It niust break the moment it 
reaches the point of resistance. 

In regard to the packing of » glasses, there are a 
number of points to be aise ‘irst, you must have a 
good gauge glass. There are glasses in the market that 
will not stand 200 Ib. pressure, pack them how you may. 
The glasses must not be too full for the size of the 
gland; more glasses are broken from this cause than 
would be credited if the amount were known. 

In the second place, the gauge cocks must be set per- 
fectly true, otherwise the glass will have too little space 
for expansion on the one side ; and the packing must be 
suitable and of the very best quality. Rubber washers of 
the best quality are not suitable of themselves ; with steam 
at 200 lb. or more they get softened to pulp in a very 
short time and are blown out. To prevent this they 
should have a ply of asbestos twine or cord on each side of 
them, which protects them effectively. 

The next point to be noticed is the screwing up of the 





glands ; you should be able to move the glass with your 
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finger and thumb after the screwing is finished. If you 
cannot do so the room for expansion is not sufficient, and 
breakage will result. With the glass left easy, there will 
be a little leakage when the steam is put on, but this will 
take up as soon as the glass and the peas ee, To 
insure perfect safety, however, it would as well to 
slacken the nut almost to leaking point again. One point 
to be particularly noticed is that the glass breaks most 
frequently at the steam end of the gauge cock; that is 
because the steam is hotter than the water, and causes 
more expansion; this should be kept in memory when 
screwing up the glass. If these directions are followed, a 

ood gauge glass should stand ae. well in the 
Fiehest pressed boiler that has yet been made. 

As the proper packing of a gauge glass is so important 
to engine-drivers and stokers, especially where high- 

ressed boilers are used, I may take the liberty of formu- 
ating these hints into a kind of rule. 

First, a gauge glass must be used, which should 
not be too full for the size of the gland. Second, a good 
rubber washer should be used, protected by a ply of 
asbestos twine on both sides ; and third, the glass should 
be movable by the finger and thumb after the _—— have 
been tightened up. The steam end of the glass should 
be left a shade slacker than the water end ; and last, but 
not least, the whole operation should be carried out with 
intelligence. This last instruction is quite as important, 
if not more so, than any of the others. I may state that 
these experiments have been carried out on a steam boiler 
with a working pressure of 300 lb. At first there were a 

eat many breakages, but after experience showed what 

<ind of packing was required, &c., it was almost im- 
possible to break a glass. 
Joun MOoncriekFr¥. 








CEMENT IN SEA WATER. 
To THE EpiTor or ENGINEERING. 

S1r,—With your permission I should like on a future 
occasion to offer some remarks on Dr. Michaelis’ paper on 
‘*Cement in Sea Water,” which, however good it may be 
for Germans, is most misleading to English makers and 
users of Portland cements. 

Inasmuch as he says (page 458), ‘‘In a Portland cement 
containing a medium quantity of lime, say with 64 per 
cent. of calcium oxide, 7.2 per cent. of alumina, .80 percent. 
sulphuric acid,” &c., he does not say if the 7.2 per cent. 
includes oxide of iron as well as alumina or not ; and as 
all best makers of genuine English Portland cement and 
engineers consider that a cement containing 62 per cent. 
calcium oxide is overlimed, and is the highest quantity 
that should be allowed, where does Dr. M icheelia’ medium 
limed cement with 64 per cent. calcium oxide come in? 

‘*X ” wishes to make good cement, he cannot do 
better than endeavour to obtain the following composi- 
tion, which will be found to correspond very closely with 
that of all the best genuine English Portland cement : 


Composition in 100 Parts. 





Silica (soluble) 23.00 
Insoluble residue 1.00 
Alumina 8.25 
Oxide of iron 3.25 
Lime (Ca0) ... 61.00 
Magnesia (Mg) __... 1.10 
Sulphuric anhydride 1.45 
Carbonic s -50 
Loss ... ‘ 45 

100.00 


But having obtained this composition, the cement should 
be properly burned and clinkered, and nothing but good 
clinker ground up, which should all pass through a 50 
sieve and not leave more than 10 per cent on a 76 sieve. 
With such cement, properly gauged with a proper quantity 
of water (not too dry, or drowned with too much water), 
most satisfactory results will be obtained in sea or on dry 
land. Again, Dr. Michaelis apparently advocates whole- 
sale adulteration ! How will this do in England now? 
Yours truly, 
Henry Ketway-Bamper, F.I.C. 
Westminster Chambers, 9, Victoria-street, S.W., 
May 12, 1897. 


THE DUMOULIN COPPER PROCESS. 
To THE Eprror oF ENGINEERING. 

Sir,—I have read with interest your note as to the 
Dumoulin copper process. To those of your readers 
interested in achenanstalicnaieal work, the cold bath of 
scepticism to which you treat the statement that the 
impregnator in this process lays a film of grease upon the 
projections of the deposit, and afterwards removes the 
film, will be confirmation of the very generally expressed 
opinion on the subject. To any one having an intimate 
practical acquaintance with the subject the suggestion 
1s on the face of it an absurdity. It is to be remembered 
that the amount of grease which is contained in the skin 
of one’s hand is sufficient, if the hand be rubbed over a 
surface either before or during deposition, to cause the 
deposit made upon this surface to Dister and laminate. 
I am sure that every one who, like myself, is interested 
in the matter, will await with anxiety the disclosure of 
the wonderful material which is to lay on and to again 
absorb the grease, as is suggested by M. Dumoulin. 
That no one of the substances mentioned in the patent, 
namely, albumen, fibrine, muscles, and intestines, will 
operate in the remarkable manner suggested is evident to 
= one with even a superficial knowledge of the subject. 
When the Dumoulin process was bnaiel over to a public 
company about this time last year, that result was mainly 
sskbovet by means of an ample abuse of the Elmore 











rocess and all its products. When the results obtained 
“ the Elmore process and those obtained by the Dumoulin 
process (or by whatever other means the samples tested 
were produced) are contrasted, there is ample grounds 
for believing that the company working the Dumoulin 
process have much to learn as to the possibilities of the 
older method of working. In the experimental works which 
were established by the Messrs. Elmore 10 years ago, and 
were operated on a small scale, the results obtained were as 
follows, and are certified by Professor Unwin: Tensile 
strength of Elmore deposited material 41.28 cg en 
tion 7 per cent. The maximum strength which has been 
obtained in any samples emanating from M. Dumoulin’s 
works are 52,000 lb. with an elongation of 10 to 20 per 
cent. These figures, it is to be noted, are only about half 
of the maximum strength of the Elmore material. 
I am, Sir, yours faithfully, 
ELECTROLYTE. 








PROELL CUT-OFF WITH CORLISS VALVE. 
To THE EpiToR OF ENGINEERING. 

S1r,—We notice in your issue of the 7th inst. an illus- 
tration and description of a Proell cut-off gear combined 
with Corliss distributing valve, and you refer to this 
arrangement as having recently been introduced into this 
country by Mr. Hermann Kuhne. We think it only just 
and fair to ourselves to mention, that we introduced and 
have adopted for certain of our engines, a precisely similar 
arrangement in connection with our patent Nordberg cut- 
off ee, with marked success for the last seven years. 

is arrangement of valve gear, as constructed by us, 
was fully described in your contemporary’s pages, Zhe 
Engineer, of September 18, 1891, and we, moreover, ex- 
hibited an engine fitted with this gear at the Royal Show 
at Cambridge in 1894. 

We inclose one of our illustrated circulars which fully 
describes and illustrates the valve gear as constructed ; 
the first testimonial on the back refers to an engine erected 
and put to work in 1890, and a large number of engines 
have been sold by us since fitted with this valve gear. 

We remain, yours truly, 
May 12, 1897. WHITMORE AND BInyon. 








THE CortnTH CANAL.—The revenue of the Corinth Canal 
Company showed an increase last year of 158/., as com- 
pared with 1895. While this slight increase was esta- 

lished in the receipts, the working expenses were reduced 
to the extent of 5024/. The result was that while the 
company’s operations were attended with a working loss 
of 2810/. in 1895, 1896 balanced off with a et profit 
of 23727. The charge for interest on obligations for 1896 
amounted, however, to 56,000/., so that the balance at the 
debit of the profit and loss account, which stood at the 
close of 1895 at 95,321/., had increased at the close of 1896 
to 148,948. 





Pic Iron Propuction.—The output of pig iron in the 
principal producing countries last year showed, upon the 
whole, a considerable increase as compared with 1895. 
The United Kingdom produced in 1896, 8,563,209 
tons ; Germany, 6,360,982 tons; Belgium, 932,780 tons ; 
France, 2,333,702 tons; and the United States, 
8,623,000 tons; making an aggregate of 26,833,673 tons. 
The corresponding production for 1895 was: United 
Kingdom, 7,895,675 tons; Germany, 5,464,501 tons ; Bel- 

ium, 829,244 tons; France, 2,003,868 tons; and United 
States, 9,446,308 tons ; making an aggregate of 25,639,386 
tons. It will be seen that the general result established 
last year was an increase in production of 1,194,087 tons. 
The British production expanded last year to the extent 
of 667,534 tons; the German to the extent of 896,481 tons ; 
the Belgian to the extent of 103,546 tons ; and the French 
to the extent of 329,834 tons. On the other hand, the 
American output declined 823,308 tons. The British pro- 
duction last year nearly caught up the American. The 

sat feature of the year was, however, the remarkable 
increase in the German output. 





Lonpon WATER SupPLy ComMIss1oN.—The commission 
for the inquiry into the supply of water for the metropolis 
has n appointed. It consists of Viscount Llandaff. 
Mr. John William Mellor, Q.C., M.P., Sir John Edwa 
Dorington, M.P., Sir George Barclay Bruce, Mr. Alfred 
De Brock Porter, Major-General Alexander de Courcy 
Scott, Mr. H. W. Cripps, Q.C., and Mr. Robert Lewis. 
The terms of reference are to consider: ‘1, Whether, 
having regard to financial considerations and to pre- 
sent and prospective requirements as regards water supply 
in the districts within tho limits of supply of the metro- 
politan water companies, it is desirable in the interests of 
the ratepayers and water consumers in those districts that 
the undertakings of the water companies should be 
acquired and managed either (a) by one authority; 
or, (b) by several authorities; and, if so, what should 
be such authority or authorities. To what ex- 
tent physical severance of the works and other 
property and sources of supply of the several com- 
panies, and the division thereof between different local 
authorities within the limits of supply, are practicable and 
desirable ; and what are the legal powers necessary to 
give effect to any such arrangements. 2. If the under- 
takings are not so acquired, whether additional powers 
of control should be exercised by local or other autho- 
rities; and, if so, what those powers should be. 3. 
Whether it is practicable to connect any two or more of 
the different systems of supply now administered by the 
eight ainapeliien companies ; and, if so, by whom and 
in what proportion should the cost of connecting them 
be borne, and what are the legal powers necessary to give 
effect to any such arrangement.” 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday, May 4, the new Goole steamer Wreathier 
left Stockton for her official trial trip. The vessel is 
208 ft. long, 21 ft. beam, 13.7 ft. depth, and has been 
built by Messrs. Craig, Taylor, and Co., of the Thornaby 
maga Yard, Stockton-on-Tees, to the order of the 
Goole and West meee J Steam Shipping Company. The 
engines are of the triple-expansion type, and were built 
4 Messrs. Macoll and Pollock, Wreath Quay Engine 
Works, Sunderland, the cylinders being 17 in., 28% in., 
and 46 in. in diameter, with a piston stroke of 30 in., 
steam being generated in an extra — steel boiler, con- 
structed for a working pressure of 160 Ib. per square inch. 
A speed of 14 knots was attained on the trial. The hull 
and machinery have been constructed under the personal 
supervision of Mr. George H. Strong, M.I.N.A., consult- 
ing engineer, Hull. 


On the 6th inst. the steam tug Euro was taken on her 
trial trip at sea, when four runs on the measured mile 
were made, and a mean speed of nearly 13 knots was ob- 
tained. The vessel’s dimensions are 130 ft. 1 in. by 
22 ft. 6 in. by 13 ft. 3 in., and her engines have cylinders 
of the following dimensions: 16 in., 26 in., and 43 in. in 
diameter by 30 in. stroke, and her boiler measures 14 ft. 
by 10 ft. 6 in. She has been built by Messrs. Gourlay 
Brothers, of Dundee, under the inspection of Messrs. 
ys Baggallay, and Johnson, of London and Liver- 
pool. 


The s.s. T. R. Thompson, built for Mr. Westoll, and 
launched from the shipbuilding yard of Messrs. Short 
Brothers, went on her trial trip on May 7, when a speed 
of nearly 12 knots was_ attained. The vessel is of the 
following dimensions: Length, 360 ft. ; breadth, 47 ft. ; 
and depth, moulded, 27 ft. 4 in.; the deadweight carrying 
capacity being about 5800 tons on a moderate draught. 
The engines and boilers have been fitted by Messrs. J. 
Dickinson and Sons, Limited, the cylinders being 243 in., 
40 in., and 66 in. in diameter by 45 1n. stroke, steam being 
supplied by two large steel boilers at 160 Ib. pressure. 


On ero A May 8 inst., the s.s. Uranus, built by the 
Sunderland Shipbuilding Company, Limited, was taken 
to sea on her official trial trip. The boat measures 210 ft. 
° | 32 ft. by 164 ft. moulded, and will carry a deadweight 
of 1500 tons on 15 ft. mean draught. The engines are tri- 
compound, having cylinders 17 in., 28 in., and 46 in. in 
diameter by 30 in. stroke, and were built by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land. A mean speed of 104 knots was obtained. Durin 
construction both hull and machinery have been inspecte 
by Mr. Siemens and Captain Bauer on behalf of the owners, 
the Neptun Steamship Company, of Bremen. 


H.M.S. Whiting, the second of the eight 30-knot torpedo- 
boat destroyers which Messrs. Palmer, of Jarrow, have in 
hand, went on her first official trial trip last Monday, 
when a speed of 30.167 knots was maintained throughout 
a three hours’ run. The revolutions per minute numbered 
392.7. During the latter portion of the trial, when the 
tide had risen and the boat had become somewhat lighter, 
a speed of 32.8 knots was attained. 








H.M.S. Chamois, the fourth of the batch of destroyers 
Messrs. Palmer, of Jarrow, have in hand, was taken out 
for her full-speed preliminary trial on Friday last. The 
boat was 8 slightly in excess of the official conditions, 
yeta 8 of 30.336 knots was maintained for three 

ours, the revolutions being 386.2 per minute. The boat 
in question has twin screws and triple-expansion engines, 
supplied with steam by means of Seer of Reed’s patent 
water-tube boilers. 








SoutH Arrican Gotp.—The output of gold in the Wit- 
watersrandt district in March was 232,067 oz., as com- 

red with 173,952 oz. in March, 1896; 184,945 oz. in 

arch, 1895 ; 165,372 oz. in March, 1894 ; and 111,474 oz. 
in March, 1893. The production effected in March, 1897, 
was the largest on record. The aggregate output for the 
first three months of this year was 652,899 oz., or at the 
rate of 2,611,596 oz. perannum. The actual output for 
the whole of 1896 was 2,281,874 oz. ; for the whole of 
1895, 2,277,635 oz. ; for the whole of 1894, 2,024,159 oz. ; 
and for the whole of 1893, 1,478,473 oz. It will be seen 
that production appears to have made a good stride on- 
wards this year, and the weakness observable in South 
African mining shares is, —_,: largely attributable 
to political influences. The establishment of improved rela- 
tions between the Boers and the English al have the 
immediate effect of inducing a more cheerful feeling than 
that which now prevails. 





THE INTERNATIONAL CONGRESS OF NAVAL ARCHITECTS 
AND Marine Encixeers.—The International Congress of 
Naval Architects and Marine Engineers organised by 
the Institution of Naval Architects will be formally 
opened by H.R.H. the Prince of Wales at the Imperial 
Institute on Tuesday, July 6. The sittings of the Con- 
ag in London will occupy the remainder of the week. 

n connection with the Congress invitations have been 
received for the foreign dele 
the Fairfield Shipbuilding and Engineering Company at 
Glasgow, and those of Messrs. William Denny Brothers 
at Dumbarton. Invitations have also been received for 
the foreign delegates to visit the works of Sir W. G. Arm- 
strong, Whitworth, and Co. at Elswick, and Palmer's 
Shipbuilding and Iron Company at Jarrow-on-Tyne. 
The Prince of Wales will be the honorary president of 
the Congress, and the Earl of Hopetoun, president of the 
Institution of Naval Architects, will the executive 
president. Mr. George Holmes will be the secretary. 


tes to visit the works of 
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MORISON’S HIGH-SPEED GRAVITATION STAMP MILL. 
(For Description, see Page 661.) 





INDUSTRIAL NOTES. 


THE one measure towards which workmen looked 
with so much interest, namely, some amendment of 
the Employers’ Liability Act, 1880, or some substi- 
tuted Act therefor, is now before the country, and al- 
ready there are strong divergences of opinion as to 
the operation and effects of the measure as introduced. 
Asa matter of fact, it is not so much an amendment 
of the existing Act, or a substitution for it, as it isa 
supplemental measure, a kind of complement to the 
provisions of the Act of 1880, and to some extent also 
the Act of 1846 (Lord Campbell’s Act) and its amend- 
ing Act of 1864. The Bill of the Government is less 
of an Employers’ Liability Act, and more of a Com- 
pensation Act, the divergences arising being as to the 
extent of its operation, and possibly in some degree 
as to the limitation of the amount of liability. The 
chief object of all legislation in this connection has 
been the prevention of accidents rather than of com- 
pensation for injuries caused by such accidents, and 
hence responsibility has been thrown upon the em- 
ployer by making him liable under certain circum- 
stances, and within certain limits. The present Bill 
recognises the fact that accidents will or may occur, 
and makes provision for compensation if they occur, 
and injury or death results therefrom. But the Act 
of 1880 remains, or at least it is not proposed to repeal 
it by this Bill, nor to repeal any other enactment 
stillin force. The provisions of this measure will con- 
sequently have to be read into the existing law on 
the subject, and therefore will probably cause some 
uncertainty, and possibly increase litigation in certain 
cases, This is very undesirable, for litigation is ex- 
pensive to both parties. Care is, however, taken that 
litigation shall, as far as possible, be avoided under 
this Act, by applying the principle of arbitration, 
and, as far as contracting out is concerned, by calling 
in the services of the Registrar of Friendly Societies. 
The difficulty is whether actions at law will not result, 
or may result, from having two specific Acts in force, 
one of which differs materially in principle from the 
other. Presumably all the trades not specifically 
under the provisions of the present Bill, will still be 


under the Act of 1880. If this be so, fresh legal diffi- | 
culties will arise as regards the workmen not ex- | 
pressly within the provisions of the new Act. On the! 





other hand, presumably, those under the new Act will 
have advantages denied to the others. Among those 
not expressly specified are the building operatives, 
unless in connection with engineering. 

The provisions of the Workmen’s Compensation for 
Accidents Billare very short, considering the nature of 
the subject, and they are very tersely expressed. 
Clause 1: Fixes the liability of employers, and the 
amount of compensation, inthe case of (clause 2) employ- 
ment on, in, or about a railway, factory, mine, quarry, 
or engineering work; and then the definitions set 
forth what the terms mean, as follows: ‘‘ Railway ” as 
defined by the ‘‘ Regulation of Railways Act, 1871; ” 
‘*factory ’ as in the ‘‘ Factory and Workshops Acts, 
1878 to 1891,” and as extended by the later Act of 
1895 ; ‘‘mine” as in the Mines Regulation Acts, 1877 
and 1872; ‘‘ quarry ” as in the Act of 1894 ; ‘‘engineer- 
ing work ” includes a variety of works in or on which 
machinery, driven by water, steam, or other mechanical 
power, is used in the construction thereof. Employer 
and workman generally mean the same respectively 
as in the Labour Laws, 1875. The amount of com- 
pensation is fixed by the schedule to the Bill at not 
less than 150/., nor more than 300/., in case of death ; 
but if the deceased person had no dependants, then 
the compensation shall cover the medical atten- 
dance, and funeral expenses not exceeding 107. Any 
weekly payments made are to be deducted from 
the first-named sum of 150/. to 300/., the weekly 
amounts being limited. In the case of weekly poy: 
ments they are not to be assigned or charged, and are 
not to pass to any other person by the operation of 
law. Compensation is not to be awarded in any case 
unless the person injured is disabled from following his 
employment, at full wages, for at least two weeks. In 
clause 1, sub-section 2, (5), there is this proviso, that 
the employer shall not be exempt from any liability, 
criminal or civil, to which he is liable under existing 
law, in the case of wilful or wrongful act or default ; 
but he is not to be held liable to pay compensation in- 
dependently of, and under, this Act. That leaves the 
common law, the criminal law, and the Employers’ 
Liability Act as before, and also the Acts of 1846 and 
1864. But the question of wilful or wrongful act in 
this case is to be a question for arbitration. Then in 
clause 2, sub-section 4, the question of contracting-out 
8 left to the Registrar of Friendly Societies to de- 





termine whether the compensation provided in any 
scheme is less favourable than by the Act. Existing 
contracts are annulled by the passing of the Act. 
Short as the Bill is, it is full of curious legal subtleties, 
the effect of which can only be determined by its 
operation and administration. There are safeguards 
which may turn out to be excellent. On the whole, 
the sections of workmen included in the Bill wi!l be 
better off than under the Act of 1880. 





The miners have had their field-day with the Mines 
Eight-Hours Bill, which was defeated by a majority 
of 41. In the House of Commons the Bill is not 
making progress, and it is extremely doubtful whether 
it is inthe country. Portions of Wales have been in a 
position of doubtfulness for a long time, and Monmouth- 
shire is not very enthusiastic. But the force of oppo- 
sition in the debate came from Durham, with which 
Northumberland agrees. Sir James Joicey spoke as a 
mineowner, and Mr. John Wilson voiced the Durham 
and Northumberland miners, and it is admitted on all 
hands that Mr. Wilson, now the secretary of the Dur- 
ham miners, made an excellent speech in opposition to 
the Bill. The Durham men are not averse to the 
eight hours, or even to a shorter day than that, but 
they are strongly averse to legislation, to Parliament 
fixing and enforcing an eight-hours day, and punishing 
any infraction of it. Nor does it appear that the 
mineowners in other districts are opposed to eight 
hours per se, but only or mainly to the methods advo- 
cated, of statutory law. It appears, indeed, that there 
is a chance of some arrangement between coalowners 
and colliers as to the hours to be worked now that the 
Bill is out of the way. As a matter of fact, it is 
notorious that the miners could have got the eight 
hours in various districts years ago, certainly four or 
five years ago, if they had so wished, by mutual 
arrangement. But no; the idea was that a Bill could 
be carried, so as to enforce eight hours from bank to 
bank for all collieries, and then arose the strong oppo- 
sition, not only of those opposed to an eight-hours day, 
but by men willing to concede the eight hours by defi- 
nite agreement. It seems to be impossible for the 
miners all over the country to agree; and the outer 
against Durham and Northumberland, that they with 
to avoid an Act so as to work the boys longer, only 
enrages the miners of those two counties against the 
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roposal. It certainly does not convert them. Mr. 
WViloon urged that the Bill could not be supported on 
the ground of safety. This fact was indeed made clear 
in the documents issued in 1890, as the larger propor- 
tion of accidents take place in the earlier hours of 
working, not in those after eight hours’ work. It is 
possible that the question will now be decided by 
other means. The mineowners express themselves 
willing to confer ; the miners have accepted the intima- 
tion. The final result may be that in a large number 
of collieries the eight hours will be recognised at no 
distant date as the normal working day for miners. 





The report of the Ironfounders for May states that 
the state of the trade is pretty nearly the same as re- 
sorted last month, the increase of 98 on donation 
se due mostly to the dispute at Oldham, by which 
several members of this union are idle, though they 
personally are not involved in the strike. An examina- 
tion of the detailed returns shows some little change, 
but on the whole things are extremely favourable. In 
119 places, with a total of 15,936 members, trade was 
very good, good, down to dull, while in four places, 
with 581 members, trade was bad or very bad. The 
latter term only applies to Oldham, where, in the two 
lodges, 540 out of a total of 581 were on donation. 
This was 11 fewer than in the previous report ; again, 
in the two marked bad only 41 were on donation against 
76 in one place last month. On turning to those two 
places, it would appear that only three in one case and 
only two in the other were on donation at the date of 
the report. The total number on the funds was 2022, an 
increase of 105 on last month; on donation, 679 ; on the 
sick list, 482 ; on superannuation allowance, 770; on 
the trade fund, 114; on dispute, seven; decrease in 
the latter, 23; in all other cases there were increases, 
The total cost was 661/. 16s. 6d. weekly, or at the rate 
of 94d. per member per week. The cash balance was 
50,7112. 15s. 10d., showing an increase of 1060/. 15s. 1d. 
on the month. The council is able to report further 
increases in the wages movement as follows; Dudley, 
an advance of Is. 6d. per week; Gloucester, 2s. per 
week ; Grantham, 2s. in two instalments, the second 
of which followed a month later ; Newport, Is. per 
week, and a second Is. per week in August. At Car- 
lisle, Exeter, Halifax, and Hanley negotiations are in 
progress for an advance of 2s. per week. At Leeds 
and at Cleckheaton the 53 hours per week have been 
conceded, At Chesterfield a dispute is pending at the 
works of one firm. The total membership of the union 
is now 16,517, showing a gain of 1095 in 12months. It 
is proposed to make a special levy of 6d. per member for 
the late general secretary, who retired from ill-health ; 
this would raise over 3001. Mr. Iley did good work 
for the union, and he brought up his reports to a very 
high standard, so much so that they received the 
recognition of the Statistical Society, especially his 
tables of employment, wages, hours of labour, average 
earnings, &c., overa period of nearly 60 years, some 
tables not being equalled by those of any other trade 
union in the kingdom. It is well that bodies of work- 
men should recognise merit. 





The report of the Amalgamated Society of Car- 

enters and Joiners for May is exceptionally encourag- 
ing in many ways. The society can now boast of 720 
branches, and of an aggregate of 50,415 members. 
But the encouragement does not end here; of the 
total members only 433 were on donation, of whom 
only 317 were on full donation. There were 1029 on 
the sick list, and 628 on superannuation allowance. 
Well may the council say ‘‘it has seldom been our 
good fortune to issue such an encouraging report.” On 
all hands trade is good, and disputes are being settled 
in favour of the members, while the prospects for the 
year indicate ample employment for all members of 
the society. Ifthe American and colonial branches were 
left out, only 290 members were even temporarily out 
of work in the United Kingdom. The report goes on to 
add that if members, and the district managing com- 
mittees in particular, only used all proper means to 
avoid disputes, the members would reap the full benefit 
of good trade while it lasts, and thus be prepared for the 
change which generally happens after high-water mark 
has been reached. Then follows a list of places where 
advances in wages or some other concessions have 
been gained, mostly without a strike, in other places 
after only a brief cessation of work. At Birmingham 
it was proposed to leave work at 12 noon on Saturdays, 
but the bricklayers and labourers did not desire the 
change, and it fell through; but some other concessions 
were made as to wages on Bank holidays, and an ex- 
tension of meal hours. At Beverley an advance of 2s. 
per week to all ship joiners, with another 2s. 
advance in August next. At Coalville better condi- 
tions as to piece-work and joinery made under condi- 
tions not regarded as fair. At Darlington an advance 
of 4d. per hour; Dover similar advance ; Edinburgh 
and Leith the same, 48 hours og week on the average 
being worked; Gravesend the same; Glasgow the 
same, and 48 hours per week ; Hull, same advance ; in 
London the wages question is settled, except at four 
firms, for all ship joiners; Malvern the same advance ; 


per week | « 


Newtownards ld. advance; Scarborough, $d.; New- 
castle, 1s. 6d. per week ; Holywood, Ilkeston, West 
Bromwich, Motherwell, Cadoxton, Oldham, Radcliffe, 
and Prestwich, Bedford, Nottingham, Stockport, and 
Littleborough all advanced 4d. ; Belfast, #d.; Warwick, 
ld.; Lisburn, 2d. In most instances the concession 
was made without a strike, and some further advan- 
tages followed in several instances. This is a record 
almost without parallel in the annals of labour. 





In the engineering industries of Lancashire there 
appears to be a more hopeful and even buoyant tone 
than there was, perhaps owing to some extent to the 
probable adjustment of the labour dispute at Oldham, 
and to the quietening down of matters on the north- 
east coast, though in the latter case the matter is not 
as yet set absolutely at rest. Activity is well main- 
tained in nearly all branches, toolmakers being excep- 
tionally busy both on home and foreign account. 
Stationary engine builders continue to be well sup- 
plied with work. Locomotive builders have sufficient 
work on hand to last them for some time to come. 
Boilermakers may not be quite so pressed with orders, 
but for the most part they also are fully employed. 
In general there are few disputes of any consequence 
in the Lancashire districts, the only very important 
one being at Oldham. The dispute there was settled 
as regards one of the firms, as reported last week ; 
now the other firm has made an offer which is likely 
to end the dispute, and probably will have ended it 
ere these lines are published. The firm in question, 
Messrs. Platt Brothers and Co., at the close of last 
week made a communication to the joint committee, 
stating that the works would be open on Monday, the 
10th inst., and giving certain terms which the firm 
had conceded, namely, 5 per cent. advance on piece- 
work to all earning not less than 41s. per week, 
grinders to be paid Is. per week extra, and that these 
advances, and piece advances to the labourers, would 
not come out of the piecework dividends. The joint 
committee couiiieed the offer, and recommended its 
adoption. The men stipulated that they should be 
taken back, and not prejudiced in their position by 
reason of the strike. The firm agreed to this, subject 
to certain contemplated changes. The men scarcely 
thought this sufficient, and demanded a more specific 
promise that every man should return to his place of 
work. The resolve was that no response should be 
made to the invitation to start work on Monday until 
the terms were agreed to. Negotiations were con- 
tinued with the hope of settling the matter without 
further stoppage. In the iron trade more inquiries 
are stirring, but the volume of business has not been 
large, either in crude or finished material, and prices 
are rather flat in most cases. With the more hopeful 
tone, it is expected that there will be more firmness, 
especially if affairs in the East and at the Transvaal 
and the Cape take a more pacific turn than has been 
the case of late. In any case, things are not unfavour- 
able in the engineering trades throughout Lancashire. 





The state of trade in the Wolverhampton district 
is not quite so glowing or reassuring as it was. The 
rumours with respect to the unsettled condition of 
things in the Transvaal are seriously affecting the 
export trade of the district, especially as regards 
galvanised sheets, railway material, hoops, tube iron, 
&c., as the export houses decline to commit them- 
selves to speculative contracts at the rates recently 
ruling, and still asked. Makers of best bars have re- 
cently obtained some few favourable orders, and a 
tolerably large weight of work is held by the manu- 
facturers of common bars. There is little improve- 
ment as regards black sheets. Best sheets are in 
better demand. The better qualities of finished iron 
maintain their position fairly well, but common 
qualities have gone down in price. 





In the Birmingham district trade has been rather 
stationary in character, the business done in crude and 
finished material being restricted mainly to deliveries 
on account of running contracts. All other business 
has been done mainly at minimum prices. Unmarked 
bars scarcely command the quotation prices, and 
some lots have changed hands much below the Asso- 
ciation figures. The quoted lists practically remain 
in abeyance. Best bars are in demand for chain- 
making purposes. There is no depression, but buyers 
seem inclined to wait. All the engineering and cognate 
industries continue busy, and most of the hardware and 
other local trades are fairly active. The cycle trade 
keeps very busy in most departments, the develop- 
ments being extensive. 





The cotton industries of Lancashire do not appear to 
be in a flourishing condition. The spinning branches 
are not so good as reported last month, and disputes 
which were on hand seem to drag along without settle- 
ment. The number on the funds of the Spinners’ 
Association is not large, 374 being on the average in 
receipt of payment, out of 14,113 members. There 
were 19 dispute cases in hand. The disputes in the 





Lees district continue, but the Iron Mill case and 








the twiners’ list question have advanced a stage 
towards settlement. The institution of a joint com- 
mittee has done much to avert disputes, and generally 
the committee arrive at a settlement, but in some 
instances there is failure. Many disputes are of so 
technical a character that only a committee of experts 
can settle and adjust the differences satisfactorily. 





The efforts which were made to bring to a conclu- 
sion the dispute at the Penrhyn quarries appear to 
have been abortive. The works were again thrown 
open, but men did not apply. Funds still continue to 
come in, the co-operators voting large amounts in aid 
of the men and their families. Never before have the 
co-operative bodies taken so active a part in any trade 
movement. 





The strike of between 2500 and 3000 farriers is an 
unprecedented event in the history of their union, a 
union not prone to strikes. Moreover, the amount in 
dispute is unprecedented, for one section demands an 
increase of 12s. per week, from 30s. to 42s. per week ; 
another section 9s. per week, from 36s. to 45s. per 
week. It appears that the employers offered an 
advance of 6s. per week all round, but the men replied 
that for 25 years no increase of wages had been claimed 
or obtained. It appears that in some cases the de- 
mands of the men cove been conceded ; in one case 7s. 
per week advance has been accepted. The London 
General Omnibus Company offered 6s. and 8s. respec- 
tively to the two sections, but both declined. In any 
case, the demand is very large at one time; but the 
useful nature of their employment, the necessity for 
attending to the horses, and the difficulty of getting 
other men todo the work, will influence the employers 
in their decision. 





The builders’ labourers of London have at last 
arranged conditions with the master builders whereby 
their wages have been advanced 3d. per hour, and a 
code of working rules has been agreed to. It will be 
remembered that the labourers refused the terms 
offered during the builders’ strike, owing to some dis- 
agreement as to terms, and to the way‘in which the 
bricklayers and others assented to conditions irrespec- 
tive of the other trades. Then the offer was of a 4d. 
per hour advance ; now they get 3d. The new condi- 
tions begin with and from June 1. 





Lord James of Hereford has, by consent, been ap- 
pointed umpire in connection with the wages arbitra- 
tion between the North-Eastern Railway Company 
and their employés. Lord James has had considerable 
experience in these matters, and he has generally been 
well trusted by both sides. The men and the com- 
pany can rely upon an impartial verdict, in so far as 
the evidence and the circumstances support the case on 
either side. 





The question of a minimum wage is to be raised in 
the House of Commons on Vote 8 of the Naval Esti- 
mates by Captain Cecil Norton, M.P., and in Supply in 
the Army Estimates by Sir Charles Dilke, Bart., 
M.P. It is proposed to raise questions on the former 
vote relating to Customs watchers, riveters, caulkers, 
sailmakers, &c., and on the latter vote the condition 
of the lower grades of labourers will be discussed. 





In the Bilbao mining district some 3000 persons have 
gone out on strike for a reduction in the working 
hours, with the result that all mining operations are, 
for the present, at a standstill. The working hours 
are nearly a third more than in England. 





It appears that the Durham and Northumberland 
coal trade has been in a rather low state for some 
time, prices being very low. Those two countries 
depend greatly upon the export trade, and it seems 
that Austria, France, Belgium, and Germany are 
closely competing, and that America is competing in 
markets over the sea. The output in America is fast 
approximating to our British output, and the Ameri- 
can coalowners feel the need of an export trade. 





The International Miners’ Conference is to take 
place in London this year for the first time. Arrange- 
ments have been made for holding it in St. Martin’s 
Town Hall, and it is reported that a large number of 
delegates will be present from Austro-Hungary, Bel- 
gium, France, Germany, and possibly Spain. British 
miners will be strongly represented ly delegates from 
the National Federation, the Scottish Federation, North 
and South Wales, Durham, and Northumberland. 








AMERICAN Coa. Exports.—The exports of coal from the 
United States last year were 3,626,202 tons, as compa’ 
with 3,682,692 tons in 1895. The total of 3,626,202 tons, 
representing the exports of 1896, was made up as follows: 
Europe, 7634 tons; Canada, 3,033,009 tons; Mexico and 
Central America, 158,712 tons; the West Indies, 390,974 
9] Jes South America, 34,559 tons; and other countries, 
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THE IRON AND STEEL INSTITUTE. 
Presidential Adress. 
By Mr. Epwarp P. Martin. 


In taking this chair my first duty is to offer you my 
best thanks for the honour you have conferred upon me 
by electing me to fill the important ition of President 
of this Institute ; a position which, having been filled by 
so many eminent men, I have accepted with hesita- 
tion. But counting upon your cordial assistance, I hope 
during 7 term of office not only to maintain the position 
of this Institute, but also to extend and increase its 
usefulness and influence. 

By a custom which has now become a rule, your Presi- 
dent, in common with those of kindred ' institutions, 
is expected to deliver an inaugural address, and while 
there is a superabundance of matter upon which I 
might dwell that would certainly command your atten- 
tion, the great difficulty is to select such subjects as 
would be interesting, and beneficial for the Institute. 

But whatever difficulty I may experience in choosing 
matters of interest for such an address, I feel sure that 
although this Institute is cosmopolitan, the members 
will concur that in the exceptional circumstances of the 
Diamond Jubilee it is most fitting that I should in the 
first place allude to the fact that our Gracious Majesty, 
Queen and Empress Victoria, has, under God’s provi- 
dence, ruled to the great advantage of her country and 
subjects during a longer period than any other monarch, 
and is venerated and Saered in every part of the civilised 
world, the admiration of all nations and the pride of our 
own. Upon such an occasion it might have n appro- 
priate to have attempted to recapitulate some of the im- 
provements and inventions in connection with the manu- 
facture of iron and steel that have occurred during Her 
Majesty’s long reign, but this would only have been an 
attempt to condense a great deal of what has already 
been recorded in the proceedings of this Institute. 

Past and Present Experience.—Having been identified 
all my life with one of the oldest iron-working districts 
in this country (one which may be referred to from an 
iron-making point of view as “‘classic ground”), it has 
occurred to me that it would be useful on this occasion to 
recall some facts in connection with past experience, com- 
pare them with the present, to show what great improve- 
ments have been made under difficulties, and thus, I 
hope, encourage all of us to endcavour to secure further 
progress and improvements in every department embraced 
In connection with the manufacture of iron and steel. In 
the past, as in the present, one of the most important 
factors in manufacture was that of ‘‘fuel” and the best 
mode of using it economically. I find, by reference to 
the earliest records obtainable as to iron-making in South 
Wales, that in 1791 the quantity of coal consumed per 
ton of pig iron at Dowlais averaged 8 tons 1 cwt., while 
the average make of pig iron per furnace per week was 
20 tons. 

In 1821 the quantity of coal consumed had fallen to 
4 tons of coal per ton of pig iron, and in 1831 to 3 tons 

r ton of pig iron, while the make Fd furnace per week 
had increased to 62 tons in 1821, and further increased to 
78 tons by 1831, and it was only as late as 1845 that the 
18 blast-furnaces working at Dowlais averaged 101 tons 
per furnace per week. Since then makes have improved 
and the amount of fuel has been reduced still further. In 
1859 the average make was 137 tons per furnace per week. 
In 1870 it was 174 tons, and in 1877, 260 tons ; the con- 
sumption of coal in 1859 was 24 tons, in 1870, 2 tons, and 
in 1877 remained about the same. P 

Twenty years later, in 1896, the maximum makes of 
blast - furnaces increased to upwards of 1600 tons per 
week, with a consumption of coke of about 19 cwt., or 
say, equal to about 14 tons of coal per ton of pigs. 

I need hardly point out that these improvements have 
been due to various causes brought about by great changes 
in material used; for as the works in the district in- 
creased the supply of native ironstone became scarcer 
and more expensive to work, and these had to be supple- 
mented by supplies of iron ore brought from Llantrisant, 
the Forest of aa. Lancashire, and Cumberland. Later 
on other supplies of ore had to be obtained from the dis- 
tricts of Northamptonshire, Cornwall, Devonshire, and 
Ireland. The introduction of steel, however, created 
such a demand for ores free from phosphorus, that the 
chief sources of supply were restricted to the Cumberland 
and Lancashire districts and Bilbao. The Welsh iron- 
stone mines, together with those in Cornwall and Devon, 
soon ceased to be worked, and during the last few years 
Dowlais, in common with other English iron works, has 
practically been dependent upon Spain for its supply of 
iron ore. 

With this change in the ores for the manufacture of pig 
iron for iron making to that of pig iron for the manufac- 
ture of steel, ovens coke was adopted instead of raw 
coal. This caused the furnaces to drive faster, and 
greatly increased the make of iron. 

A comparison between the older outputs and those of 
the present day affords some idea of the enormous ad- 
vances which have been made during that period in iron 
and steel manufacture. Few, however, realise the cost 
which these changes have involved, and the losses new 
inventions have entailed upon iron manufacturers. The 
inventions of Bessemer and Siemens, much as they have 
benefited the world at large (paradoxical as it may 
appear), can scarcely be regarded as unmixed blessings by 
the older ironmasters whose capital was invested in iron 
works, the value of which in many instances has been re- 
duced to that of the mere bricks and mortar. 

The Dowlais Iron Company was, in 1856, one of the 
first to take a licence for working Bessemer steel, and it 
. Was at their works that Bessemer steel was first rolled 
into rails. The analysis of one of these rails, rolled in 





1856, a piece of which is now in my ssion, and which 
I have recently analysed, gave the following results : 


Carbon ste sé ste 0.080 
Silicon trace 
Sulphur __... 0.162 
Phosphorus 0.428 
Arsenic... trace 
Manganese .. a 

Tron ... a 99.330 


I have it on the authority of Sir Henry Bessemer him- 
self that the pig iron from which the ingots were made 
was grey Blaenavon, and it was converted into soft iron 
or steel, without any addition of spiegel or manganese, 
the converter being lined with Stourbridge firebricks. 
The rails were rolled by my late esteemed friend and pre- 
decessor in this chair, Edward Williams, from two ingots 
10 in. square, made at the experimental works at Baxter 
House, London. 

When Menelaus, Williams, and Edward Riley made 
their successful tests at Dowlais, immediately after 
Bessemer read his paper at Cheltenhan, I have reason to 
believe, as the result of inquiries, that the iron they used 
was best foundry iron, made from a mixture of Welsh 
mine, Cumberland, and Forest of Dean ores, containing 
much less phosphorus and sulphur than the usual run of 


oe. 

hen Mr. Bessemer came to Dowlais to continue the 
experiments, a convenient refinery happened to exist 
opposite the furnace making cinder-pig, and the iron from 
this furnace was, by a singular and most unfortunate 
mischance, employed for Mr. Bessemer’s trials. The re- 
sults were very disappointing, and it was suggested at the 
time that such irregularities were inherent in the process. 
By accident I, some time ago, came upon one of these 
Bessemer ingots, which has n kept at Dowlais ever 
since the first experiments were made by Sir Henry 


Bessemer. This I have analysed, with the following re- 

sults : 
Carbon 0.06 
Manganese ... nil 
Silicon 0.01 
Sulphur Be 0.276 
Phosphorus ... 1.930 
Arsenic Say bs 0.010 
Tron by difference ... 97.714 


This fully explains the cause of the failure of the pro- 
cess on that most important occasion, it not having been 
ascertained at that time that large quantities of sulphur 
and phosphorus were detrimental to the manufacture of 
Bessemer steel. It also explains why, although the 
Dowlais Iron Company was one of the first to take up a 
a licence, they did not begin to roll steel rails until 1864. 

It may, however, be of interest to mention that iron 
rails died hard, as they were rolled at Dowlais in large 
quantities until 1882, and that the substitution of Bessemer 
and Siemens steel for the manufacture of rails, plates, 
and bars, in place of puddled iron, has reduced the number 
of puddling furnaces at Dowlais from 255 to 15. When 
the recent extension of the Dowlais Works was decided 
upon, Mr. Clark, the trustee, determined, as the native 
ironstone had ceased to be worked, and the coalfield had 
been drawn upon for nearly a century and a half, that the 
new works should be erected at Cardiff. By so doing the 
cost of railway transit was greatly reduced, as the whole 
of the iron ore used there, as well as a large portion of the 
finished material made, is sea-borne. 

In erecting this new plant great attention has been 
given to diminishing labour cost as much as possible by 
the introduction of modern labour-saving appliances, and 
though the scale of wages paid at the new works is gener- 
ally higher than in the northern part of the district, the 
labour cost per ton of pig iron compares favourably with 
that obtaining there. 

At the Dowlais-Cardiff Works iron ore can be dis- 
charged at the docks, passed through the blast-furnaces, 
and the pig iron made, treated by the Siemens process, 
and made into steel plates within 48 hours ! 

Concurrent with the various improvements that were 
introduced in connection with the mer and Siemens 
processes it may be mentioned that it was during the 

riod of my management at Blaenavon that Messrs. 
Picea and Gilchrist succeeded in working out there their 
important system of dephosphorising, in the years 1877 
and 1878, a system for which our former President, Mr. 
FE. Windsor Richards, did so much towards making a 
practical success. 

With the exception of the inventions of Bessemer and 
Siemens, few improvements in the production of iron and 
steel have effected greater changes. Iron and steel works 
which formerly depended on ores free from phosphorus, 
which had frequently to be brought long distances, were 
proved to be in close proximity to large supplies of cheap 
ores for steel making. This, in this country, is especially 
the case in the Cleveland, and to some extent in the 
Northamptonshire and Lincolnshire districts, and will also 
apply to Staffordshire, Lancashire, and North Wales so 
a the supply of forge cinders continues. 

e only present drawback to the invention of the 
Siemens furnace is the smaller make compared with that 
of the Bessemer converter, and to overcome this disad- 
vantage several attempts have been made by Kupelweiser, 
Pernot, and others. j 

Attempts have also been made to increase outputs 
by charging molten iron, and by blowing air or steam into 
the bath. The results, however, when worked on a large 
scale, have been disappointing, and, as a rule, increased 
outputs have been attended with increased loss. 

On the Continent Siemens furnaces appear to work a 
om. gel number of charges from the same amount of scrap 
and pig than is usual in this country. 





ry: ‘ ‘ 
Arrangements for diminishing the time lost in charging 


are being brought under special notice both here and in 
America, and a oe dealing with this subject will be 
read to-morrow by Mr. Head. If a Siemens furnace 
could be made to combine the advantage of the larger out- 
put of the Bessemer converter with that of giving time to 
Nia the value of the process would a greatly en- 
nanced. 

Mr. Gilchrist has directed attention to asystem at work 
at Kladno, on which a paper will be read at this meeting, 
and it is hoped that this process will meet the anticipation 
of its inventors both by increasing the output and by re- 
ducing cost. 

Statistics.—It is satisfactory to be able to call attention 
te the following statistics as to the production of iron and 
steel in the Umited Kingdom during last year. . 

The make of pig iron in 1895 was 7,895,675 tons, which 
increased in 1896 to 8,563,209 tons, being the largest quan- 
tity ever produced in this country, the average make per 
furnace in blast in the United Kingdom Being 23,682 
tons. 

The quantity of steel produced in Great Britain in 1896 
was 4,133,397 tons, of which 1,815,842 tons was of Bes- 
semer manufacture and 2,317,555 tons was of Siemens 
manufacture. 

The quantity of steel rails made in this country in 
1896 was 847,534 tons, being an increase of 213,396 tons 
on the previous year, although unfortunately very far 
short of the maximum quantity of steel rails m 
this country, which was in the year 1882. 

The output of basic Bessemer steel in 1896 was 457,262 
tons, as compared with 441,550 tons in the previous year, 
and there is every probability that the basic process will 
make much more rapid progress in this country as im- 
ported ores become dearer. 

The make of manufactured iron in the United King- 
dom in 1895 was 1,148,012 tons ; in 1896, 1,198,584 tons ; 
an increase of 50,572 tons. 

The exports of different classes of iron and steel manu- 
— in this country during the last two years were as 
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Foreign Progress.—While congratulating British manu- 
facturers upon the statistics just mentioned, I have to 
compliment our Continental competitors on the great 
progress they are still making in iron and steel manu- 
facture. 

During a recent visit to Westphalia and to the works 
on the German and French frontier, I was much impressed 
by the enterprise and large amount of capital expended 
in bringing the works of those districts to a high state of 
efficiency. 

Krupp is constructing entirely new works, on a large 
and complete scale on the Rhine, and De Wendel has 
recently erected large and important works at Hayange, 
where, instead of adopting what I would term the Ameri- 
can or English plan o a the utmost possible output 
from each mill, the works are laid out so as to accommo- 
date themselves easily and cheaply to the varied demands 
of the market; so as with little expenditure or loss of 
time or material, they are able to change from one class of 
work to another, from the manufacture of heavy girders 
in one mill to sleepers, rails, or _ in another, the 
same workmen being employed at the different mills to 
turn out the respective classes of work required. 

I do not wish for a moment to give countenance to the 
alarm which seems to have seized the public with regard 
to our industrial position and prospects. No doubt in 
1851 our position was unique, and we then enjoyed a far 
larger a of the manufacturing trades of the 
world than we do at present; but the day has gone by 
for any monopoly of manufactures remaining in any 
single country, and we shall have to accommodate our- 
selves to those articles of manufacture for which our 
resources are best fitted. 

The marvellous ? oar pe made in the American manu- 
facture of iron and steel since Sir Lowthian Bell reported 
to this Institute in 1890, is another indication of the con- 
tinued improvements in every department of metallurgy, 
and ought to stimulate us all to renewed efforts to place 
the works in this country = the best possible footing. 

American Competition.—-The competition of America 
with Europe has advanced. recently so much that I 
venture to refer to it at greater length than I should 
otherwise do. . 

The Carnegie Steel Company have again surprised the 
world by the tremendous strides they have made by the 
erection of the Duquesne furnace plant, which marks a 
new era in the history of blast-furnaces. This plant has 
been laid out with a view of reducing labour pe eneral 
expenses to a minimum, and of producing the largest 
outputs in the world. 

"he handling of very large quantities of traffic, the 
delivering of material into stock and taking it out with 
the least possible expense by machinery, have received 
special attention ; and hg the adoption of self-filling tubs 
combined with the old Lowmoor plan of delivering 
material on to the top and then into the blast-furnace 
without manual labour, the labour cost has been reduced 
to a minimum. 





The Duquesne furnaces hold the world’s record; as 
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with an ore yielding from 57 per cent. to 60 per cent. of 
iron, the following are the makes and yields of these 
blast-furnaces : 


Best month’s work 17,182 tons, or 572 
tons per day. 

4110 tons. 

690 tons. 


1700 lb. per ton of pig. 


week’s work... 

day’s work ; 

month’s coke con- 
sumption. 


In this country with 48 
we look upon a make of a little over 1600 tons per week 
with a degree of satisfaction, but when this is compared 
with the gigantic outputs obtained from the Duquesne 
furnaces during the same periods, it must be admitted 
that the results achieved here leave much to be desired. 

Notwithstanding the vast outputs already produced by 
the new furnaces at Duquesne, it is eens Be that those 
in course of erection, which will be blown with 20 tuyeres 
in two rows of 10 placed above each other, will turn out 
the enormous quantity of 1000 tons per furnace per day. 

The Bessemer Steel Works at Duquesne are on the 
same huge scale as the blast-furnaces. They can deal 
with 500,000 tons of pigs a year, and can roll in the billet 
mill 1500 tons per 24 hours. 

The output of rail mills, wire mills, and plate mills are 
all equally astonishing. 

At the Edgar Thomson works of the Carnegie Steel 
Company, upwards of 2000 tons of rails have been rolled 
in 24 hours. 

At the steel works of the Illinois Company the rail 
mill has produced 1025 tons of rails in 12 hours and a 
monthly make of upwards of 38,000 tons. 

At the Joliet Works of the Illinois Steel Company a 
Garrett wire rod mill has early this year made in one 
week the extraordinary make of 3273 tons of No. 5 wire 
rods. Since then the enormous make of 
hours has been attained. 

Tam informed that the cost of manufacture and labour 
has been so reduced by these new mills that wire rods can 
now be made in the United States at a cost not exceeding 
16s. per ton above the price of billets, including coal, 
labour, fuel, supplies, and repairs, and every expense 
connected with the manufacture. Of this 6s. 1s for 
labour. 


” 
” 


” 


(To be continued.) 





ON CHARGING OPEN-HEARTH FURNACES 
BY MACHINERY.* 
By Mr, Jeremian Heap, M. Inst. C.E., Past-President 
of the Institution of Mechanical Engineers. 

THE gradual development during the last 25 years of 
the open-hearth process for the manufacture of steel, and 
the severe competition which has since arisen between 
different districts and countries, has compelled more and 
more attention to be paid to all expedients which promise 
to save labour, time, and other elements of cost. 

Materials Charged.—Contining our attention for the 
moment to the acid process, which is that by which open- 
hearth steel is at present usually made in this country, 


Fug 1 


‘rr cent. to 50 per cent. ores | 


728 tons in 24 


Basic additions and ferro-manganese are in no case in- 
cluded : 





Acid Furnaces. Basic Furnaces. 

















iri Weight | peg Weight 
t. Per Cent. 
Charged per | yf) <u. Charged per 
Ton of Ingots. Charge. Ton of Ingots. Charge. 
hae tc" owt. | cwt. | 
Pig iron 6 27 11} 51 
b~p a 10h | 45 
| Ore 1} 6 1 4 
Total 22} 100 234 | 400 








For the purposes of this paper I will assume that 24 ewt. 
| of material must be introduced into the furnace, whether 
| acid or basic, for every ton of ingots produced. 

Capacity of Furnaces.—The capacity of modern open- 
hearth furnaces varies considerably. The tendency 
hitherto has been towards continual increase. Typical 
steel works in the north of England have 30-ton, 40-ton, 

| and 50-ton furnaces. Forty-ton furnaces may be taken as 
a fair average for a modern plant. 

| Such furnaces when in full working order make nine 

| heats per week of 141 hours, thattis from say 6 p.m. on Sun- 

| day night to say, 3 p.m. on the Saturday following. This 


=15% hours for each heat, including fettling and 


| gives ! : 
| charging. The full weekly produce of such a furnace 
| would be 40 x 9 = 360 tons of ingots. But furnaces can- 
'not be relied on to work fully or continuously. There 
|are various contingencies, but too well known to 
managers, which prevent this. 

The actual production of an open-hearth plant varies 
from seven-eighths to three-quarters of its nominal capa- 
city, and indeed is sometimes even less than that. Or, 
out in another way, from one-eighth to one-fourth of the 
scorn comprised in any steel-melting plant are on the 
average always standing for repairs. 

A 40-ton furnace in fair working order requires every 
15% hours 40 tons x 1.2 tons (or 24 cwt.) = 48 tons of 
materials to be charged into it, and this occupies under 
present circumstances (in addition to an hour for fettling) 


sz 13.7 tons 
3.5 


per hour.* To perform this, among other duties, three 
men are employed (on each shift), called the first, second, 
and third hands, and these three men employ a fourth to 
aid them in dealing with a furnace of the size mentioned. 
The total number of men employed on both shifts is thus 
eight per furnace. 
Picked Men Required.—It is clear, therefore, that each 
13.7 ‘ 
= 3.4 tons 


per hour for 34 hours or about 12 tons in all, each charg- 
ing shift he is at work, which is alternately four or five 
times per week. To some furnaces light swing cranes 


about 34 hours, which is equivalent to 


of these four men handles on the average 








are attached, but these are only or mainly used for heavy 
FIRST OPEN HEARTH CHARGING MACHINE 


Ni 1887. 


The average earnings per man taken over the whole year 
are, however, less than this by one-eighth to one-quarter, 
as before explained. 

These labour costs, which apply to 
form only, do not seem paren uw 
T have described. 

Saving of Time and Labour.—It is to reduce the time 
required to charge a furnace, and to prevent the neces- 


plat- 


the yaa ) 
itions 


nder the con 


| sity of so much and such costly hand labour, that charg- 


ing machinery has been devised and brought to great per- 
fection during the last few years in the United States. 
To this machinery I now propose to invite your attention. 

Original Charging Machine.—Fig. 1 shows the first 
charging machine for open-hearth furnaces ever made, 
It was designed and erected just 10 years ago at the 
works of the Otis Steel Company of Cleveland, Ohio, by 
Mr. S. T. Wellman, then superintendent of the works, 
and is still in operation there. 

It consists of a main carriage on four wheels, travelling 
longitudinally on overhead girders along and above the 
charging platform. On the carriage, and moving trans- 
versely to it, is a truck called the charger truck, having 
four wheels above and four below the cross-girders of 
the main carriage. To the truck is attached an inverted 
hydraulic cylinder with piston and rod, to the crosshead 
of which a horizontal platform is fixed. The crosshead 
is guided by wheels travelling on strong guides depend. 
ing from the carriage. As the piston is raised or lowered, 
so is the platform. The machineman or operator sits at 
the back end of the platform facing the furnace with his 
handles conveniently placed in front of him. The cross- 
head has in it a large horizontal hole at right angles to 
the furnace front, and through this passes a strong hori- 
zontal bar called the charging bar, which can be rotated 
or twisted by another inverted hydraulic cylinder on the 
platform acting on a rack and spurwheel. The longi- 
tudinal motion of the main carriage is effected by a fixed 
steam winch at the end of the x cn platform. The 
charger truck, carrying with it the operator’s platform 
and charging bar, 1s moved toward or from the furnace 
door by two horizontal cylinders fixed to the main car- 


riage. 

The materials are brought up to the charging platform 
on bogies, called charging bogies, running on a sub- 
sidiary 2-ft. gauge railway, which connects it with the 
stock heaps and with the full-gauge input sidings, and 
constitutes a complete system, with miniature locomo- 
tives, turntables, hydraulic lifts, and so forth. Placed 
upon and across each charging bogie are three or more 
charging boxes (or scoops), into which is loaded, at the 
stock heaps or input sidings, the pig iron (each pig being 
broken in two pieces), the scrap, and the ore. Rach box 
contains approximately a ton of material. 

The ends of the boxes, which, on arrival at the charg- 
ing platform, are next to the machine, are steel castings 
formed into sockets. The end of the charging bar, which 
is made to fit, is brought over and dropped successively 
into these, and (in the original machine) temporarily 
secured by a wedge-shaped key driven in by a boy. The 
operator is then able, by means of the lifting, cross- 
traversing, and twisting cylinders, to introduce the box 
and its charge into the furnace, empty and withdraw it, 


SSK. 
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we find that for every ton of steel produced in the shape 
of ingots, the following quantities of materials are intro- 
duced into the furnace : 


. Percentage 

Cwt. of Charge. 
Hematite pig iron 16 66.7 
Wrought scrap. . a - a 4 16.7 
Ore (containing 50 per cent. Fe) .. 4 16.6 
Total 24 100.0 


The 20 ewt. of pig iron and scrap lose by oxidation 
about 10 per cent. or 2ewt. Bat the 4 ewt. of ore, con- 
taining as it does 2 ewt. of metallic iron, just replaces this 
loss, as it becomes reduced by the action of the metalloids 
associated with the pig. 

Acid and Basic.—The ratio of iron-containing materials 
charged to the steel produced does not seem to differ 
materially, even though the relative proportions of pig, 
scrap, and ore may vary considerably. 

The following Table gives the average practice over 
the year 1896 at a works in America where there are 
several 15-ton furnaces, with both acid and basic linings. 


* Paper read before the Iron and Steel Institute. 





The pig, scrap, and ore 


castings, cobbles, and so forth. 
has to be charged by hand, and that in‘face of a furnace 


radiating a considerable amount of heat. It is evident 
that to fulfil these requirements great physical and consti- 
tutional strength is necessary in all the men, besides 
technical skill, which, however, is exercised mainly by 
the first hand. They must therefore be picked men, and 
must be paid accordingly. 

Cost for Labour.—In this country the labour needed for 
open-hearth steel melting is paid by a tonnage rate on 
the ingots produced. The present rate is 1s. 104d. per ton 











net. In a 40-ton furnace this amounts to: 
£204. £ 8s. d. 
0 110} x 40 tons = 315 O per full heat. 
315 0 x Qheats = 3315 0 » week. 
3315 0 = 4 4 4} the average earned per 
man per full week. 
8 men 


* A 40-ton furnace can be charged by hand in 3} hours 
only by having two doors on the tapping side as well as 
three on the platform side. This is now customary in the 








North of England. 








and return it to the bogie ; and the boy having knocked 
out the key, he repeats the process with the next one. 

Defects of Original Machine.—Although this machine 
has worked fairly well from the first, and has effected a 
considerable saving compared with charging by hand, it 
is evidently far from perfect. The hydraulic move- 
ments are too slow, and there is loss of power when 
they take place with less than maximum resistance. 
The boy needed to fix the boxes, and the isolated 
steam winch, with its attendant, ought clearly to be 
dispensed with. The constant supply of high-pressure 
water to a machine travelling longitudinally over a con- 
siderable distance is attended with difficulty, and india- 
rubber pressure pipe, if used near hot furnaces, is diffi- 
cult and costly to maintain. It is further evident to the 
eye of a mechanic that the original charging machine is 
deficient in strength and rigidity, and is suitable only for 
very light loads. 

The Thurlow Machine.—¥or the reasons given, ma- 
chinery for charging open-hearth furnaces attained but 
limited success, until at length electricity became available 
as a motive power. In May, 1894, Mr. Wellman con- 
structed at Thurlow, Pennsylvania, a charging machine 
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THE WELLMAN ELECTRIC OPEN-HEARTH CHARGING MACHINE. 































WELLMAN ELECTRIC OPEN HEARTH CHARGING MACHINE. 
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Fig .3. 
















































































































































































in which all the movements were electrical, except lock- 

—— ——— ing the charging bar to the boxes. This ia 
| | travelled longitudinally on rails at the floor level. The 
floor.of the main carriage was divided into three oblong 
sections, the two outer ones being fixed, and the centre 
one sliding towards and from the furnace. This section 
carried the charging bar, the motor and gear for sliding 
it, the motor and gear for twisting it, and the hand-gear 
for locking it to the charging boxes. The motors and 
gear for giving longitudinal movement to the main car- 
riage and for raising or lowering the front end of the 
sliding section, were placed on the left side fixed section, 
whilst the operator with the rheostats and current con- 
trollers sat on the right side fixed section. 

Defects of the Thurlow Machine.—The apparatus was 
perfectly successful so far as its performance was con- 
cerned, but it had certain obvious defects. For instance, 
the main frame covered a floor width of 19 ft. instead of 
14 ft., which alone is necessary in the latest design. The 
a of the operator and his platform with the con- 
trolling gear were not utilised to counterbalance the 
charging box and its load. The operator was not im- 
mediately behind and opposite to the charging door, and 
therefore could not always see what he was doing. And, 
lastly, the main carriage and its fittings were not massive 
enough to form a sufficient base for carrying heavy loads 
in the boxes when the charging bar was at its farthest 
| forward position. 

The Newest Type of Electric Machine.—These defects 
have now all been remedied. Figs. 2, 3, and 4 (and also 

|the model upon the table) represent a machine of the 
| newest type, which has just been made by Mr. Wellman 
| for the Otis Steel Company, so that that company now 
sses the most recent as well as the oldest and two 
| intermediate examples of charging machines. 

Fig. 2 shows a cross-section of a furnace, the charging 
bogie with a charging box upon it, and the charging 
machine itself. 

_Fig. 3 shows the same in plan, and Fig. 4 in back eleva- 
tion. 
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Fig 4. 
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It will be seen that the apparatus has much in common 
with those which preceded it. It is, however, more sub- 
stantial, whilst at the same time it is simpler and more 
compact. The main carriage is 5 ft. narrower from back 
to front than in the case of the Thurlow machine, which 
is a great advantage in that less floor room needs to be 
kept clear. Stability is maintained by extending it 3 ft. 
longitudinally, an addition which interferes with nothing. 
At the four corners of the main carriage, box columns 
are erected which are surmounted by a framework con- 
sisting in the main of a pair of channel section beams 
fixed transversely to the columns, and projecting forward 
beyond the main carriage, almost as far as the furnace 
front. The channel beams carry rails on which runs on 
four wheels the charger truck. Above the wheels on 
either side are steel angles which serve the purpose of 
guard rails in case the truck should tip up behind. 

Downwards from the charger truck projects a strong 
bracket, ending in double-eye bearings, which carry a 
trunnion sleeve. Into this sleeve is threaded and secured 
with a back collar the charging bar. On the after end of 
the latter is carried the operator’s platform, the tail end 
of which is connected by two rods with the pins of two 
cranks, keyed symmetrically to a shaft running across the 
charger truck frame at its rear end. 

A motor carried on the truck is connected by gear with 
this shaft. By switching on the current the operator can 
rotate the crankshaft in either direction, and so move the 
charging bar up or down like a heavy gun in its trunnion 
bearings. As the motion is of the ‘‘all-round” type, no 
harm can come from overrunning. On the charger truck 
is also mounted a motor and gear for moving it and the 
charging bar, and all connected therewith towards or 
from the furnace by operating on the front axle and 
wheels. 

Locking Gear.—In the most recent machines the rather 
complicated method adopted in the Thurlow example for 
locking the charging bar to the boxes has been superseded 
by a very simple device. The charging bar is hollow 
throughout its length, and the interior is occupied by a 
steel rod connected with a lever on the operator’s plat- 
form. When the front end of the charging bar has been 
lowered into the socket of the box, the operator, in order 
to lock them together, pushes forward the locking bar by 
means of the lever, until the front end projects into a recess 
provided for that purpose in the socket of the box. A 
reversal of the process releases the box. The front portion 
of the charging bar is separate from, but keyed to the 
back portion, so as to facilitate renewal in case of wear or 
accident. 

The motor and gear for moving the machine longi- 
tudinally are upon the main carriage, and, as in the case 
of the charger truck, act on one axle only. The motor 
and gear for twisting the charging bar is upon the 
operator's platform, as are also the controllers and switches 
for all the motors. The accumulation of these weights in 
that position balances to some extent the weights lifted 
by the charging bar. It will be noticed that in this ma- 
chine, as in the original one at the Otis Steel Works, the 
operator is always opposite to his work, and moves to and 
from the furnace with the charging bar and box. He is 
therefore able to see into the interior of the furnace when 
depositing materials therein, and at other times remain 
in a cool place. 

Electric Arrangements.—The motors for producing the 
requisite movements are each 25 horse-power, except that 
on the operator’s platform for twisting the charging bar, 
which is only 34 horse-power. But as the maximum 
effort is seldom required in any of the movements, and 
as they are successive and not concurrent, 25 horse-power 
may be considered the maximum used by them all at any 
one time. The power continuously used does not in all 
probability exceed an average of 10 horse-power whilst 
the machine is at work. The electric current is brought 
from the central generating station, a department with 
which large steel works in the States are now almost 
always provided. The current, which is brought by a 
single pair of conductors running overhead along the 
charging platform, is conveyed to the operator’s platform 
by sliding contacts, to be there distributed to the various 
motors. The new high-framed machine has a great 
advantage over the old low-framed ones, in that it admits 
of the necessarily bare conductors and contacts being kept 
high up and well out of the way of the traftic on the 
floor. The — at the central station may and should 
be generated by economical engines under favourable con- 
ditions. Little pressure is lost in transit, and no current 
is taken by the machine except when at work, and then 
only in proportion to the work actually done. The motors 
are of a simple type, encased in iron, hike those socommon 
in America for use under electric street cars. The current 
is a continuous one, and the voltage used is 220 to 250. 

Forty-Eight Tons Charged in an Hour.—The chargin 
boxes are 6 ft. long by 2 ft. broad and 1} ft. deep, which 
gives a capacity of 21 cubic feet. This is sufficient to con- 
tain a ton of ore or scrap and more than a ton of pig iron, 
Except when heavy castings a1d cobbles are to be dealt 
with, a ton is a convenient average load for a charging 
box, and 3 or 4 tons for a charging bogie, according to 
whether it is made to carry three or four boxes. If the 
boxes are properly loaded, the machine will pick up and 
empty one every minute, which is equivalent to dealing 
with an entire charge of 48 tons in 48 minutes. Allow- 
ing 12 minutes for contingencies, a charge would occupy 
one hour instead of 34 hours, which is an ordinary time 

uired for charging a 40-ton furnace, exclusive, say, of 
one hour for fettling. This would be required in either 
case. 

Thus a saving of 24 hours per charge is effected by the 
machine. 

Output Increased 11 per Cent.—The time gained per 
week by using machine against hand labour may be ex- 
pected to be at least 25 hours x 9 heats = 22} hours, 





which is more than sufficient for an extra heat, or an in- 
crease in the total output of one-ninth, or 11 per cent. 
Labour Saving.—The saving to be effected by ge | 
electrical charging machinery is not one of time only. 
have shown that at pony eight picked men (2 shifts) are 
employed (in British steel works) at each 40-ton furnace, 
mg that these men handle among them 48 tons x 9 heats 
= 432 tons of material every full week, the handling being 
done in 9 heats x 34 hours = 314 hours. This is equal to 


432tons _ 13.7 tons per hour while charging, or 


31.5 hours 


13.7 hours _ 3.4 tons per hour per man for a period of 


3.4 x 2 heats = 15.3 hours per week. Now where the 
2 shifts 
machine is employed, the whole of this heavy labour is 
done by it, and the material need never be touched by the 
men at all, unless something goes wrong, or unless it be 
necessary at any time to adjust the position of any portion 
of the charge in the furnace. It is clear, therefore, that 
the machine is a labour-saving as well as a time-saving 
appliance. 

Economies Effected in America.—Below I give an esti- 
mate made from information supplied by Mr. Well- 
man of the saving in cost of labour by the use of machine 
charging as against hand charging in two 20 to 30 ton 
furnaces in the United States. It will be seen therefrom 
that in that country, even when working with fewer and 
smaller furnaces than we are accustomed to here, they are 
able to reduce the number of men required by one-half, 
and the weekly labour cost to the same extent. 


Estimate of Saving of Labour by the Use in the United 
States of Machine over Hand Charging. 


Cost of Labour in Operating by Hand Two 20 to 30 Ton Furnaces: 














dols. 
1 Melter, wages per week .. .. 80.00 
2 First helpers (224 cents per hour 
each) ee ‘a - .. 32.40 
2 Second helpers (15 cents per 
hour each) ae af ree 
6 Stockers(13}centsperhoureach) 58,32 
1 Door-boy ne ‘3 sis 5.40 
12 Cost of labour in one week, 
single turn se ‘se . 147.72 
Multiply for double turn by 2 - 
—-__ dols. 
295.44 295.44-=2s, 6d. per 
Total Number of Men Employed Hand ton at 500 
Charging (Including Stockers). tons per 
Per Two Per One week, 
Furnaces, Furnace, 
Per turn os 12 6 
»» double turn 24 12 
With Charging Machine. 
dols. 
1 Melter, wages per week .. -. 80.00 
1 First helper (225 cents perhour) 16.29 
2 Yard loaders (12 cents per hour 
each) a = ee -. 14.40 
1 Machine operator (20 cents per 
our) a ~ me -- 15.40 
1 Boy .. as os = ie 5.40 
6 Cost of labour in one week, 
single turn aa AP 81.40 
Multiply for double turn by 2 
dols. 
162.80 162.80=1s.3d.per 
ton at 
Net saving labour in one week.. 132.64 550 tons 
40 per week 
Net saving labour in 40 weeks .. .. 5305.60 
Less 10 per cent. depreciation 
and repairs a “a .. 750.00 
Less 6 per cent. interest on cost 
of machine - .. 450.60 


1200.C0 1200.00 
Net saving in 40 weeks .. oe 4105.60 = 8441. 
Total Number of Men Employed 
Machine-Charging (including Yard 
Loaders). 
Per Two Per One 
Furnaces. Furnace. 
Per turn - 6 3 
Per double turn 12 6 


Nothing is deducted for wear of cars and boxes, as it is 
not estimated that this will be any more than that on the 
barrows, tools, and cars used in hand-work. Ten heats 
per week is assumed with hand-charging and 11 with 
machine-charging. The machine and its operator are 
charged to two small furnaces, whereas they could easily 
work six large ones. 

Taking 40 working weeks only as a year, and allowing 
16 per cent. on the cost of the machine for interest, depre- 
ciation, and repairs, the savings by each machine appear 
to be 844/. perannum. This estimate takes no account of 
the gain in lower establishment charges by increased out- 
put. If we take the output of the two furnaces at 500 
tons per week with hand-charging, and 550 with machine- 
charging, we shall find that by the former method the 
labour costs 2s. 6d. per ton of ingots, and by the latter 
only 1s. 3d. per ton. 

he use of the machine, therefore, converts the advan- 
tage we have hitherto had in England over our American 
competitors in cost of labour to a similar advantage to 
them over us. In America lessened labour is generally 
synonymous with lessened cost for labour. It is not 
nto so here. 

Two Machines to Six Fvrnaces.—lf the machine will 
charge one furnace in an hour, it is obvious that it will 
charge at least a dozen in the 15g hours, which we have 
taken as the average duration of the heats (including 
charging and fettling) of a 40-ton furnace. But in practice 
this cannot be done, because the charges cannot be relied 








on to follow one another with precise regularity. One 
machine will, however, easily serve six furnaces. But 
bearing in mind the possibility of a breakdown, and the 
serious loss which might result therefrom, it is recom- 
mended that they should be used in pairs—that is, one to 
each six furnaces at work, and one in reserve.* It will be 
noticed that the operator in the United States is paid at 
the rate of 45s. per week. 

Supply of Materials.—The effectual employment of a 
charging machine is dependent on the materials being 
brought in charging boxes on specially constructed bogies 
to the charging platform, between the machine and the 
furnace front. The best arrangement provides for 
the full bogies arriving in succession at one end of the 
platform, and the empties leaving at the other end. 
They are supposed to have been loaded at the stock 
heaps or input sidings, and to be returned straightway 
thereto. Charging platforms, where machine-charging is 
in operation, are free from stocks of materials, standing 
wagons, and other impediments to a remarkable degree, 
and their coolness and cleanliness is at once remarked by 
those accustomed to hand-charging. 

Narrow-Gauge Bogie Line.—The charging bogies may 
reach the platform level by an incline fitted with a con- 
tinuous creeper, which is an excellent device, and they 
may descend the same way, or be pushed up by a small 
locomotive, or be raised by lifts. Where, as in some 
British works, it is difficult to make these arrangements, 
the materials may continue, as previously, to arrive at the 
back of the platform, and be there loaded into the charging 
boxes on bogies. These, by aid of a few small turntables 
(such as are common on pit-banks at collieries), can easily 
be pushed round by hand to a position where the charging 
bar can operate uponthem. But the arrangement referred 
to above is best. The charging machine itself is fre- 
quently used as a locomotive to push away empties and 
bring forward full bogies. 

Doors Lifted by Power.—In the United States the fur- 
nace doors are usually lifted by hydraulic or pneumatic 
power, operated by a boy ina pulpit at the back of the 

latform. One boy works the doors for two furnaces. 

his seems better than the plan of lifting them by levers 
attached to the furnaces, which is usual here. 

Charging Castings and Cobbles. —For loading broken 
castings and heavy cobbles such as waster ingots, the ma- 
chine may be used with great advantage. In that case the 
cobble would arrive on a charging bogie in the usual way, 
but the charging boxes would be dispensed with, and a 
broad fork having a socket shank would have been placed 
upon the bogie before the cobble was loaded up. The 
machine would lift the fork with the cobble on it, and in- 
troduce it into the furnace just as if it were ordinary 
material. 

In case the weight of the casting or cobble were suffi- 
cient to overbalance the machine, the stability of the 
latter might be largely increased by depositing pig iron 
into the back box columns of the framework. 

All Laborious Work done by Machine.—Even if it were 
not found possible here to lessen the labour cost per ton 
of steel produced, it is clear that the use of a charging 
machine must make a manager less dependent upon men 
selected largely for their a strength. The machine 
would do all the hard labour and the men would be re- 
served for more strictly human work. 

Where Machine Charging is in Operation.—Charging 
machines are now in regular operation at several works in 
the United States. ‘These include the Otis Steel Works, 
Cleveland, Ohio; the Homestead Works of the Carnegie 
Company at Pittsburg; the Illinois Steel Works, 38. 
Chicago ; the Cambria Iron Works, Johnstown, Pennsy]- 
vania. 

In Germany there are two or three examples, but they 
are believed to be all of the Thurlow type, or closely 
allied thereto. In this country none are yet in operation, 
but two have been ordered by the Llanelly Steel Com- 
pany, of Llanelly, and these will probably be at work in 
the course of the autumn. 

Conclusion.—In conclusion, I desire to tender my thanks 
to Mr. 8. J. Wellman, and his brother, Mr. C. 8. Well- 
man, and their partner, Mr. Seaver, for much of the 
information I have been able to put before you; also to 
the Carnegie Company for allowing me to see the machines 
at their Homestead Works; also to Mr. G. Bartol, 
superintendent of the Otis Steel Works, and to my son 
and partner, Mr. A. P. Head, for preparing the illustra- 
tions, and otherwise affording me valuable assistance. 








Sree, Grain Etevators.—A recent decision of the 
Great Northern Railway Company of the United States to 
build a steel grain elevator at Buffalo has attracted con- 
siderable attention. Some 5000 tons of plates and other 
steel will be used in this elevator, which is to have a 
capacity of about 3,000,000 bushels, or much more than 
any elevator now in existence. The cost of constructing 
wooden elevators has usually been about 20 cents per 
bushel of capacity, everything included; but this steel 
structure will not cost above 13 cents per bushel, while in- 
surance, hitherto a very heavy item, will be avoided. It 
has often been the case with Waa elevators that sufti- 
cient insurance to cover both elevator and contents has 
been exceedingly hard to obtain. All this will now be 
done away with. There is almost an unlimited field open 
for steel in the construction of similar elevators. In 
Minnesota and the Dakotas there are not less than 800 
grain elevators, running from 25,000 bushels capacity up 
to several hundred thousand bushels ogee Besides 
these there are in Minneapolis and Duluth some 45 larger 
elevators, with a total capacity of about 55, 000,000 bushels, 
all of wood. 

* There is no doubt that eight or more 40-ton furnaces 
might safely be worked with two machines, 
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GRAVITATION STAMP MILLS FOR 
QUARTZ CRUSHING.* 
By Mr. D. B. Morison. 
(Concluded from page 627). 

THE practical deductions which can be made from these 
experiments are, that a cam stamp having a 7-in. drop 
cannot be driven at more than 94 to 98 drops per minute | 
in ordinary everyday work, and that the falling weight 
loses in wet crushing at least 17 per cent. of its possible 
efficiency, due to retardation through friction, and under 
the average conditions of work this will probably be 
increased to from 20 to 25 per cent. A glance at the 
frame of a standard mill shows that the scantlings are 
exceedingly heavy, the battery post being 21 in. by 12in., 
and the struts 12 in. by 10 in., whilst the camshaft is no 
less than 5 in. in diameter. Those who have heard a cam | 
stamp battery at work, however, and noted the deafening | 
noise and extreme vibration, at once realise the waste of | 
power which must result. It may be argued that all this | 
excessive weight and waste of power is of no consequence 
when mining for such a valuable metal as gold; but it is 
impossible to entertain a greater fallacy, as mining has 
developed from a — into an industry, and the 
greater the work which can be obtained from a given 
weight of machine in a given time, and from a given 


| fact the machine illustrated in Figs. 26 and 27, e 655, 
/is made from the standard design of Messrs. the Sandy- 
| croft Foundry Company, the well-known mining engineers 
of Chester, the mortar box, heads, shoe, and dies being of 
their manufacture. 
The improvements desired were : 


I. Increased mechanical efficiency. 
Decreased vibration. 
Less friction. 
Less fuel per ton of quartz crushed. 
II. Increased drops per minute. 
Decreased weight of mill per ton crushed. 
Less floor area. 
Less cost of transport. 
III. Greater output per stamp head. 
Decreased labour per ton of output. 
IV. Ability to convert existing machines. 
Incre output from existing mines. 
Decreased cost of production. 
V. Simplicity of mechanism. 


Figs. 26 and 27 show the high-speed gravitation stamp 
mill, and its construction is as follows : 

On the top of a frame is a crankshaft with five cranks 
at equal angles, each of which is provided with a connect- 
ing-rod jointed to a cylinder in such a way that as the 
crank revolves the cylinder moves up and down. Within 





expenditure of power, the greater will be the commercial 
success. Weight of machinery means heavy cost of trans- 
port ; low efficiency results in waste of fuel, and a useless 
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expenditure of labour, and these three factors combined 
represent very often the difference between success and 
failure. Who would, in these enlightened days, think 
of driving a steamship with a low-pressure engine with 
its extravagant consumption of coal? Such an experi- 
ment would mean commercial ruin; or, who would 
compare the old wooden bicycle with the modern 
pheumatic-tyred machine, yet the difference in efficiency 
in the latter is due entirely to decreased vibration and 
reduced friction. It is natural, therefore, that numerous 
attempts should have been made to improve the gravita- 
tion stamp mill, but these have failed practically in 
all cases because the designers attempted too much. 
A quartz crusher must above everything be strong 
and simple, as it is often subjected to gross ill-usage 
at the hands of ignorant or careless attendants. 
Splendid modern mining plants, such as those on the 
Rand, should not be taken as a guide in this respect, 
but rather those cases where skilled attention is more 
difficult to obtain, and where a breakdown would 
mean considerable loss and delay. In attempting to 
improve the cam battery it should also be borne in mind 
that it represents the combined efforts of mining engineers 
during the last 50 years, and a vast amount of care and 
ingenuity have been expended on its available perfection, 
so that when the writer commenced on this problem he 
adopted the principle of “leaving well alone,” by retain- 
ing every detail of the modern gravity battery in its pre- 
sent form with the exception of the cam and tappet, in 








* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, \ 











the cylinder (Fig. 28) is a deep plug or piston, the rod of 
| which passes through the cylinder bottom, and constitutes 
‘the stem to which the stamp head is attached. A jacket 
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surrounds the cylinder, and at a distance from the bottom 
is an aperture or port communicating with the jacket 
space ; another port at the top of the cylinder also makes 
the cylinder and jacket common to one another. The 

a is filled with liquid, the 
jacket also contains liquid, and above the liquid is air 
space, both in the cylinder and in the jacket. hen the 
bottom of the piston closes the lower port and the cylin- 
der moves upward, the piston and stamp head are sup- 
ported by a y of liquid. If none of this escapes, and 
theZdown-strokes of the cylinder do not exceed the num- 
ber which the stamp head could make under the action of 
gravity, minus the retardation through friction, and if 
the length of stroke of stamp head.is the same as that of 
the cylinder, the position of the piston within the cylin- 
der remains constant, and the liquid is practically undis- 
turbed. If, however, the stroke of the stamp head is 
less than that of the cylinder, and the speed of rotation is 
as before within practical gravity limits, it follows, when 
the shoe strikes the die, and the cylinder has completed 
its stroke, that the position of the bottom of the piston is 
above the cut-off point by an amount equal to the dif- 
ference of stroke between the stamp head and the 
cylinder, this space being filled with liquid which 
has mn drawn in from the jacket. On the 
upstroke of the cylinder this liquid is forced out into the 
receiver until the cut-off position is reached, when the 
piston is again raised on a liquid medium as before. It 
1s evident that if the point of pick-up occurs before mid- 
stroke, that the stamp head will acquire the same upward 
velocity as the cylinder, the latter comes to rest, how- 
ever, by the action of the crank, whilst the former is 
governed by the retarding influences of gravity and fric- 


cylinder below the lower 


tion, so that at ordinary working s the piston will 
continue its upward motion after the completion of the 
upstroke of the cylinder by an amount dependent on the 
velocity acquired at about mid-stroke. At certain velo- 
cities of rotation, when the stamp head commences to fall, 
the cylinder will have completed a portion of its down- 
stroke, and if the velocity of fall of the cylinder is not 
less than that due to gravity, minus friction, the velocity 
of fall of the stamp head will be increased by the assisting 
effect of the friction between the surfaces of the cylinder 
and piston, and also between the rod and the packing, with 
the result that a very much greater number of drops can 
be obtained than is possible with the cam arrangement. 

The liquid used is water, with a sufficient addition of 
soap for purposes of lubrication and to prevent corrosion, 
and the quantity of liquid is maintained by the con- 
tinuous flow from asmall supply pump from a fixed tank, 
inflow and outflow being by means of small tubes; one 
small pump being sufficient for any number of stamps. 
The upper part of the cylinder above the =~ port is 
grooved longitudinally, so that if a stamp head is hung 
up, the air passes from one side of the piston to the other 
without resistance. : 

Inorder to provide for the wearing of the shoe and the 
consequent lowering of the piston within the cylinder, 
several cut-off holes are provided at about 14 in. pitch, so 
that on the shoe and die wearing to that extent all that 
is necessary is to unscrew the next lower plug, thus 











establishing a new cut-off port 1} in. lower than the 
previousone. It has been found that the piston, floating 





Wet Crushing—Drops per Minute = 135, 


EXPERIMENT WITH MORIBON'S HIGH-SPEED STAMP 
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Wet Crushing—Drops per Minute = 142. 


as it does on a quantity of liquid, renders the stem so 
susceptible to rotation that the shoe rarely strikes the die 
without certain rotary movement resulting, and it is pro- 
bable that this will be found sufficient in practice to insure 
the even wearing of the surface of the shoe and die, but, if 
desired, a very simple system of turnin r can be fitted 
which works very effectively. No trouble is experienced 
through leakage at the gland, as midway in the stuffing- 
box is a lantern bush connected to the jacket so that the 
king below this bush is only subjected to the pressure 
ue to the head of liquid in the jacket, or under 1 1b. per 
square inch. Special attention has also been given to the 
danger of any lubricant falling into the mortar, the lower 
supporting frame being constructed of trough form, with 
aninclined base, so that all waste lubricant is caught and 
retained. 

The experiments were made on the high-speed stamp 
exactly in the, same manner as with the cam stamp, the 
same recording apparatus being employed, in fact the con- 
ditions were identical in every respect. ference has 
been made in the description of the high-speed stamp to the 
accelerating influence due tothe friction of the piston and the 
packing in thestuffing-box. Great care wastaken tominimise 
this accelerating effect in order that the results should not 
be exaggerated in any way, and, as the experiments were 
made on a cylinder which has been almost in daily use for 
the last six months, the accelerating effect of friction may 
be taken as the least possible. This is an important fea- 
ture, as the condition of least friction naturally represents 
the condition of greatest mechanical efficiency as distin- 
guished from crushing efficiency, and it also represents 
the lowest range of drops per minute. Diagrams Figs. 
29 and 30 were taken at 125 and 130 drops per minute 
respectively with a 900 1b. head, under the condition of 
wet crushing. The most noticeable feature to the ope- 
rators was the great difference in vibration, as even at 125 
drops it was not comparable to the cam at 90, and this is 
illustrated by the clear 4 outline of the actual dia- 
grams in the one case and in the ragged wavy outline in the 
other. The reason for this is evident, as with the cam a 
heavy blow is struck on the tappet at each upstroke, 
whilst with the high speed there is absolutely no shock 
whatever, the liquid being gradually squeezed out until 
the resistance of the weight is overcome. There is also an 
absence of the great noise which is associated with a cam 








662 


ENGINEERING. 





[May 14, 1897. 








stamp, except, of course, that due to the blow on the 
dies, which 1s the same in each case. 

In analysing the diagram in its complete cycle or rise, 
drop, and period of rest, the chief point in the former is 
that whereas the cam raises the weight at a uniform 
velocity throughout its lift, the high speed raises it at a 
variable velocity due to the working of a crank and a con- 
necting-rod, the velocity of which is greatest at about 
mid-stroke, decreasing harmonically to zero at the end. 
This modified harmonic path more nearly coincides with the 
gravity curve than does the uniform velocity due to the 
cam, hence the same height of lift can be made in a less 
time. Having arrived at its maximum height, the stamp 
head falls under the action of gravity, retarded by the 
friction of the guide and its passage through the water, and 
accelerated by the friction of the stuffing-box. In the case 
under notice one neutralises the other, with the result 
that the terminal velocity is equal to theoretical gravity, 
or 17 per cent. greater in energy of blow per drop than 
was obtained with the cam. On the down-stroke of the 
cylinder the velocity is greatest at about mid-stroke, 
falling to zero at the end, so that if the stroke of the 
stamp head was equal to that of the cylinder no blow 
would be struck, but the stroke of the head is less, and 
herein lies one of the interesting mechanical problems 
connected with the high-speed stamp. At the commence- 
ment of the downward stroke, the cylinder at the ordinar 
speed of working begins its fall before the stamp head, 
due to the momentum acquired by the latter on the up- 
stroke, consequently the fall of the head is accelerated up 
to mid-stroke, and before it can lose the energy acquired 
the stroke of the head is completed, and the interval of time 
between that point and the point of pick-up represents 
the period during which pl takes place. Thus is 
the cycle completed, and in every way exactly as required 
by what experience has shown to be necessary for suc- 
cess from a miner’s point of view, and with a mechanism 
which, for extreme simplicity, cannot fail to recommend 
itself to an engineer. ianees (Figs. 31 and 32) were 
taken with the die 14 in. lower than in those in Figs. 29 and 
30, consequently they represent the range allowed for wear, 
and in order to establish the conditions of the latter dia- 

rams, all that is necessary is to open another cut-off plug. 

t may be a small matter, but the parallel operation in a 
cam stamp is to release the 140-lb. tappet with its three 
keys and refix it ina new “geeeaay os operation which 
requires care, especially with heavy heads. A diagram 
(Fig. 33) was taken at 142 revolutions with a tighter gland, 
and although interesting as an example of the possible 
capacity of the machine, the writer is of opinion that a 
speed of from 125 to 130 drops per minute will be found 
the most suitable in ordinary practice. 

The curves in Figs. 34 mo 35 were prepared to show 
the changes of velocity during the rise and fall of the 
stamp head, and were constructed in the following 
manner. Equal divisions of time were marked on a 
curve representing time and space, and the tangents at 
these points calculated. These tangents represent 
velocities, and a second curve was drawn in which the 
ordinates represent velocities and the abscisse time. 
The zero line divides the diagram into two parts, the 
upper portion referring exclusively to the rise and the 
lower portion to the fall of the stamp head. 

The forces which act upon the stamp head may be de- 
duced from these curves, as the values of the tangents 
represent accelerations; and since the mass moved is con- 
stant they will be proportional to the forces. It will be 
seen, therefore, that as the curve approaches the perpen- 
dicular so the force acting on the stamp head increases. 

Comparing the two diagrams, the most striking differ- 
ence is in the upper portion, or that which represents the 
rise of the stamp head. In the case of the cam stamp it 
will be seen that the velocity rises very suddenly from 
zero to a maximum, and therefore the force required to 
produce this result is excessive, and it is this sudden blow 
which produces the great vibration, which is a common 
defect in the cam stamp. On the other hand, it will 
be seen that in the Morison high-speed stamp the rise 
of velocity is much more gradual, so that the force which 
produces vibration is very much reduced. The cam 
stamp head is raised with a constant velocity shown by 
the horizontal line, and at the end of this line the toe of 
the cam leaves the tappet, allowing the head to complete 
its rise under the retarding influence of gravity and fric- 
tion, until the velocity is reduced to zero. 

In order to obtain the maximum number of drops per 
minute in a gravitation stamp, the rise and fall of the 
head should be similar, that is the velocity of rise should 
quickly attain its maximum value, and the head then be 
allowed to continue its rise under the retarding in- 
fluence of friction and gravity ; this condition the Mori- 
son high-speed stamp approaches, making it possible for 
a larger number of drops per minute to be obtained. 

The fall of the cam stamp head is accelerated by gravity 
and retarded by the friction of the guides, the velocity 
increasing uniformly with the time. The velocity of a 
body falling freely under t.e action of gravity is shown 
hy the chain dotted line, and forms a ready means of 
comparing the fall of the eam stamp with that of the 
Morison stamp, thus it will be seen that in the case of the 
latter the acceleration varies, being greater than gravity 
during the first half of the fall, and less than gravity 
during the second half. 

Viewed only as a crushing machine, the range of possi- 
bilities is considerable, as the design lends itself admir- 
ably to increased weights, say from 1500 1b. to 1800 Ib., 
at either the same or reduced heights of drop, whereas in 
a cam stamp a weight of 1500 lb. would necessitate a 
structure of alarming proportions, and have a greater 
tendency to break down. A stamp mill is governed, in 
its capacity as a crusher, to a great extent he capa- 
city to discharge through the screens, but the wash or 


splash in the mortar box due to the high speed of 125 





drops is such that a much deeper screen has been found 
necessary than the standard size used with cam stamps, 
and in the opinion of the many mining engineers who 
have seen the mill at work, the discharge capacity may 
be taken as proportionate to the drops between the range 
of 95 and 130 per minute. Whether thiscan be exceeded 
can only be determined by experience, but, if so, then 
the crushing capacity can very easily increased by 
adding to the weight. For example, with equal terminal 
velocities, an increase of 900 lb. to 1200 Ib. in the weight 
of the head would result in a proportional increase in 
energy of flow. In comparing the two machines, the most 
valuable features are, of course, the increase of drops 
from 95 to 125, or an increase of 30 per cent. per stamp 
head, with a decrease of weight of head from 12 to 17 per 
cent., and also that the standard gravity mill can be 
readily converted into the new system. It is estimated 
that there are 50,000 heads at work throughout the 
world, so that it is highly probable that in many cases it 
will be found more profitable to increase the output by 25 
per cent., by converting the existing mills rather than by 
erecting additional costly plant. 

The power required by both the cam and high-speed 
stamps per ton of quartz crushed is not readily obtainable 
except at a mineand with similarores. In the cam stamp 
the losses are those due to friction of mechanism, and the 
vibration resulting from the blow by the cam on the 
tappet. In the high-speed stamp the losses are due to the 
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friction of mechanism and the flow of the liquid through 
the port, but the vibration is so minimised that it is 
highly probable that the power per drop is also less at 
equal s s. The mill illustrated in Figs. 26 and 27 is, 
as has n before mentioned, of standard dimensions in 
every respect, and was built to show the adaptability of 
the new — to existing mills, but the vibration 1s so 
very much less than in a cam stamp that the weight of 
framing, in the case of new mills, can be greatly reduced, 
which is a most important consideration in view of the 
fact that transport often costs nearly as much as the 
machine itself. The general design can also be adapted 
to many purposes, and, being driven from a revolving 
shaft, the efficiency would be much higher than in the 
case of steam or pneumatic hammers, especially when 
arranged to give a variable and controllable drop. It may 
also be found of advantage in some cases, as, for example, 
in pmapertn’ plants, to work the piston from the crank, 
and allow the cylinder to form part of the falling weight, 
but many modifications in design are evident, and will 
doubtless be developed by experience. 

It may be said that the cylinders, &c., are a little more 
costly to manufacture than the cams and shaft, but the 
basis of comparison should be a commercial one, viz., the 
crushing capacity per head per day ; or again, the ques- 
tion may asked, Is not the cam construction more 
simple than its high-speed rival? But the crude me- 
chanics of the cam cannot be compared with the greater 
efficiency obtainable from a crank connecting-rod and 
cylinder, a mechanism which in engineering may be 


considered as unrivalled for the production of recipro- 
cating motion. In the cam stamp the shocks have 
been conquered by adding masses of metal, and even then 
fractures of camshaft and cams are by no means un- 
known, and involve very considerable loss and delay. In 
the high-speed stamp, however, the weights are lifted 
without jar or shock of any kind, whilst Ya wear of the 
parts, after many months’ running, is practically nil ; in 
fact, from a mechanical point of view it would be very 
difficult to say in what direction trouble could result, as 
every detail works with the greatest ease and smoothness. 
There is also no doubt that the possibilities with the cam 
as regards weight of head and number of drops per minute 
are exhausted, although mining engineers are still de- 
manding an increase of both; the high-speed stamp, 
therefore, meets their requirements, and opens up a new 
range of possibilities for that practically universal ma- 
chine, the gravitation stamp battery. The high-speed 
stamp also produces a more active circulation in the 
mortar box and a less tendency to sliming, which is a 
matter of substantial economy in itself. But these are 

uestions for the consideration of milling engineers, and 
the writer hopes that they may be dealt with during the 
discussion. 

The illustration of the high-speed stamp shows it as 
driven by an electric motor, and being a very smooth- 
running machine, it is particularly adapted for this 
method of driving. 

The question of mechanical efficiency of mining plant 

as a whole is one deserving close attention, as in cases 
where fuel is costly it has a direct bearing on commercial 
success. Power should be centralised and distributed 
with the least possible loss, and in cases where the machi- 
nery extends over a large area the application of elec- 
tricity has resulted in very great success. There has been 
used an alternating generator and motor designed by C. 
E. L. Brown, the eminent electric power engineer of 
Baden, for Messrs. T. Richardson and Sons, Limited, 
Hartlepool, and being exceedingly simple this system 
seems very suitable for mining purposes. 
In conclusion, the writer desires to thank the many 
mining engineers who have at great personal inconvenience 
visited Hartlepool during the testing of the high-speed 
mill, and by their assistance and suggestions enabled him 
to carry out these experiments and developments in a 
manner which he trusts will prove of some service to the 
mining industry in the future. 








DRAINAGE OF BEVERLEY.—Mr. G. 8S. Hird, the borough 
surveyor of Beverley, has prepared an exhaustive report 
upon the bat tovel dealanae system of the town, which 
was devised six or seven years since by the late Mr. 
Brundell, C.E., and constructed at a cost/of 13,0007. Mr. 
Hird recommends certain alterations which would cost 
2706/., and he hints that a further outlay of 5000/7. is neces- 
sary if the drainage system of Beverley is to be rendered 
thoroughly efficient. 





CARNEGIE ARMOUR-PLATES.—A Carnegie armour-plate, 
representing a group of 600 tons of side armour intended 
for the American line-of-battle ships Kentucky and Kear- 
sage, has been tested successfully at the Indiam Head 
Proving Grounds, in the presence of Captain Sampson, 
Chief of the Ordnance Bureau, who has recommended the 
acceptance of the group. The plate, which tapered in 
thickness from 164 in. at the top to 94in. at the bottom, 
was attacked by two 10-in. projectiles. The first, weighing 
500 lb., and having a velocity of 1380 ft. per second, struck 
the plate at a spot where the metal was 12.1 in. thick. 
The projectile penetrated 3 in. and then broke, the base 
falling in fragments at the foot of the target. A similar 
shell was fired for penetration at a velocity of 1850 ft. per 
second. At the point of impact the plate was 13.8 in. 
thick. The shell penetrated 7 in. and then broke up. The 
metal round the point of impact was slightly affected, but 
otherwise the plate showed no signs of damage. 





Ovur Raits Aproap.—The year continues to move on 
well as regards our export rail trade. The shipments in 
April amounted to 61,508 tons, as compared with 53,786 
tons in April, 1896, and 20,464 tons in April, 1895. The 
improvement in last month’s figures is due to an increased 
demand from British South Africa, the Argentine Re- 

ublic, and Egypt; the shipments to Japan and British 

ndia showed, Minter: a falling off. The aggregate 
exports in the first four months of this year were 193,281 
tons, as compared with 179,579 tons in the corresponding 
period of 1896, and 94,663 tons in the corresponding 
period of 1895. The shipments to Egypt to April 30 this 
year amounted to 16,966 tons, as compared with 1735 tons 
and 10,542 tons in the corresponding periods of 1896 and 
1895 respectively ; those to Japan, to 20,349 tons, as com- 
pared with 17,992 tons and 16,553 tons; those to Brazil, 
to 9445 tons, as compared with 6628 tons and 4607 tons ; 
those to the Argentine Republic, to 18,191 tons, as com- 

ared with 26,794 tons and 1067 tons; those to British 
Routh Africa, to 20,920 tons, as compared with 1919 
tons and 1937 tons; those to British India, to 118,781 
tons, as compared with 88,272 tons and 34,931 tons; 
and those to Australasia, to 27,650 tons, as com- 
pared with 21,551 tons and 5144 tons. The value of the 
rails exported in April were 277,0097., as compared with 
243,839/. in April, 1896, and 79,113/. in April, 1895. The 
aggregate value of the exports in the first four months of 
this year was 885,091/., as compared with 802,531/. in the 
corresponding period of 1896, and _359,628/. in the corre- 
sponding period of 1895. It will be seen that the chief 
support of om export rail trade has been the great 
demand upon British Indian account, the Anglo-Indian 
Government having persevered with its railway extension 
policy, notwithstanding that it has had to contend with 





many serious current difficulties, 
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CompiteD By W. LLOYD WISE. 

GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 
y soo A 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform _ of 8d. 

The date of the advertisement of the acceptance of a complete 

ification is, in each case, given after the abstract, unless the 


Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 





the adverti. tof the of a ip specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


10,017. W. J. Davy, London. Electric Arc Lamps. 
{3 Figs.] May 11, 1896.—This invention relates to lamps in which 
the carbons tend to approach one another by gravity, and has for 
its object to control the motion of the carbon-holders in an efti- 
cient and reliable manner, and so that the same lamp shall be 
applicable for alternating and continuous circuits and for different 
potentials. In the arrangement shown, the solenoid lever p is 
connected by the link s4 to the controlling lever n fulcrumed to 
the lower half of the hinged ring o carrying the brake shoes. The 
reinforcing lever n+ is fulcrumed to the upper half of the split 
ring 0. The lower half of the split ring o is formed with an in- 
wardly projecting extension of. The downward motion of the 
compound controlling lever is limited by the stop pin n? coming 
on the stop n9 which is fixed to the frame of the lamp. If the 
link 84 be raised, the controlling lever acts on the outer end n& 
of the reinforcing lever to first force its inner end against the ex- 
tension o4 on the lower end of the split ring, and then to open the 
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hinged ring o to force the brake shoes into contact with the fric- 
tion surface of the cord pulleys. The force operating to ~~ the 
ring depends on the pressures on the fulcrums 77, n8 and on the 
extension o4, By adjusting the leverages this force can be in- 
creased to any extent, as the pressure on the fulcrums is the sum 
of the pressures on the ends of the lever. This insures that the 
brake-blocks are forced firmly into contact with the friction sur- 
4aces of the pulley, and that there is no liability of the parts in 
contact to seize or bind. When the brake-blocks are firmly in 
contact with the friction surface, the compound lever acts as a 
whole, and exactly similar to a simple controlling lever. When 
the link s4 descends, pin n? is lowered on to the stop 9, and the 
brake-blocks are withdrawn from the friction surfaces. A small 
movement of the end of the reinforcing lever causes a quick and 
‘almost corresponding movement of the inner end, thus quickly 
replacing the grip of the brake after a momentary slackening. 
Accepted March 31, 1897) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


"6738. W. D. Priestman, 8S. Priestman, and H. 
ton-upon-Hull. Igniting Work- 
ing Charge in Hydrocarburetted-Air fegines. (2 Figs.) 


March 27, 1896.—In ry this invention there is arranged 
across the chimney @ of a heating lamp a tube b which is open 
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at one end to the working cylinder (a lamp and tube being pro- 
vided for each cylinder as shown) and is provided at its opposite 
or outer end with an air admission valve c. The movements of 
this valve are controlled by timed mechanism, regulated insuch 


while apace of the charge in the cylinder is taking place, 
or until the crank has arrived at or beyond the dead centre. 
While the air valve remains open the charge is not ignited and 
pre-ignition is guarded against ; but’so soon as the valve closes, 
ignition and combustion ensue. The valves ¢ are opened and 
closed by means of a lever d havingits fulerum at d!, the lever 
being operated from a convenient moving part of the engine 
through the intervention of a connecting-rod e and armel. The 
open end of the tube b is inserted in a plug f which is screwed 
into the side of the cylinder. The timing of the valve or valves 
¢ so asto render the ignition of the charge earlier or later, is 
regulated by means of adjusting screws @ screwing through 
d?, d2 on the lever d. By thus regulating the timing of the air 
valve in starting, premature ignition of the charge and reversal 
of the engine are avoided. At the time of starting a double 
cylinder enginea wedge h is inserted between the lower extremity 
of the valve stem c’ of one of the air valves and the upper ex- 
tremity of the adjusting screw g —— thereto ; its function 
being to hold the valve open until the piston has effected a small 
portion of its stroke by reason of the compressed air which passes 
into the cylinder before the valve closes. The wedge becomes 
displaced almost immediately the piston moves, the valve closes 
and the charge is fired, whereby impulse is given to the piston. 
By these means the set screw g may be retained in its correct 
position for the next impulse stroke. (Accepted March 31, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7169. T. Pattinson andT. Slater, Sheffield. Valves 
for Steam ers and the like. (2 Figs.) April 1, 1896. 
—The object of these improvements in valves for steam hammers 
and the like is to obviate as much as possible the great waste of 
steam with such valves as are at present used which cannot be 
kept steam-tight. A box A has a suitable hole B bored in same 
to receive a turned Corliss valve C with end shoulders D. On the 
box A is preferably formed a flange E for connection with the stop 
valve, the steam way F entering at the back of the valve C. On 
the other side of the box A another flange G is formed for bolting 
up against the flanged part H of the steam hammer cylinder, the 
box also having steam ports K and exhausts L which admit the 
steam into the cylinder and discharge it through the exhausts in 
Feg.2. 
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the usual manner. At the ends of the valve-box A are covers M 
and N, and on one cover is fixed a bracket or stay O for carrying 
the spindle P which engages with the valve C preferably by a T- 
shaped head P!. On the spindle P is placed in any suitable posi- 
tion a crank R for connection to a self-acting arrangement for 
oscillating the valve C. The valve is fitted into the turned 
barrel B of the box A and is preferably steam-tight. The steam is 
admitted at its back and between the turned shoulders, so that on 
the oscillation or the motion of the crank R and valve C the steam 
is admitted into the hammer ports K and exhausted back on the 
underside in any suitable position between the hammer ports. 
(Accepted March 31, 1897). 


11,213. W. F. Suto and the Leeds Forge Com- 
pany. Limited, Leeds, York. Apparatus for 

urnac (5 Figs.) May 22, 1896.—According to 
this invention apparatus for rolling furnace flues and the like 
is provided with means whereby the diameter of the end or 
ends of a flue may be altered in the rolling apparatus or mill 
itself, after or during the rolling operation, thus obviating the 
expenditure of time and labour involved in the present mode of 
removing the rolled flue from the rolling apparatus to a special 
mill in which its ends are operated upon. A, A are the housings, 
and B the bed or foundation of the mill. C is the top or inner 
roll, and D is a sliding headstock for withdrawing this roll out of, 
or away from, the housings A, A, so as to enable a flue to be 
placed in — prior to being corrugated and reduced, and 
removed after being corrugated and reduced. E is the bottom 
or outer roll, capable of adjustment in its relation to the top or 
inner roll C. F is a plain furnace tube to be operated upon. The 
ends or shoulders E! of the bottom roll E are made of less 
diameter than the body or corrugated portion thereof, and on 
them are arranged vertically adjustable loose rings G and G), 
The outer surface of these rings may be varied to suit require- 
ment. In the example illustrated, the ring G is shown as having 
a plain outer surface, and is therefore suitable for use in cases 
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where the flue end has simply to be reduced in diameter and a 
practically square shoulder left between the corrugated an 
reduced end portions. The ring G! also has a plain outer surface, 
but the inner end thereof is made with an annular concave sur- 
face G2 so as to form in conjunction with the adjacent corrugated 
end portions of the rolls C and E, an extra ridge or part corru- 

tion. Each ring is supported by loose rollers H mounted ina 
rame I carried by a hydraulic ram J arranged to work in a 
hydraulic cylinder K fixed on the bed of the mill. With the 
arrangement described, a plain flue F is corrugated in the usual 
manner between the two rolls C and E, the loose rings G, G! 
being at this time supported either by the ends E! of the roll E, 
or by the hydraulic rams J, so as to have noaction upon the ends 
of the flue, the temperature of which may be maintained at a 
suitable point by the flames of the burners L, which for this 
pu e are swung into the flue ends. By then gradually raising 
the loose rings G, G! by the hydraulic rams so as to force them 
against the ends of the flue whilst the rolls C and E arerevolving, 
the ends of the flue will be gradually reduced in diameter until 
they are compressed between the rings and the reduced ends C! 
of the inner roll C, whereupon the said ends will have been re- 
duced to the desired shape and dimensions. (Accepted March 31, 
1897 


H. Cameron, Dartmou Devon. Ma- 
chines for Punching and Sh Bars. 





manner that a small portion of the charge is allowed to escap2 


ments in that class of machines for punching and shearing iron 
or steel plates and bars used by shipbuilders, roof and girder 
makers, wherein the punch and shear is actuated by levers and 
cams, the object being to provide means whereby such machines 
can be also used for cropping and shearing iron and steel bars. 
Referring to Fig. 1, a represents the body, b the main shaft of an 
ordinary cam and lever punching and shearing machine or double- 
ended lever punching machine, with which there is combined an 
eccentric ¢ formed on the end of the shaft b(or on both ends), 
actuating a rocking lever d and carrying knives ¢, e, operating 
alternately in conjunction with stationary knives e!, el fixed toa 
seating f cast to the body a or bolted thereto, as shown in dotted 
lines. The two pairs of knives form each a shear, and are arranged 
to crop or shear bars of various sections. In the body a of the 


















































machine, openings g, g are formed to receive the bar to be sheared 
which permits of shearing any desired length, the piece cut off 
being removed from the opposite side of the machine, or the short 
pieces may drop into a pit formed underneath the machine ; h, h 
are stop pieces which can be inserted or withdrawn, so as to engage 
or disengage the rocking lever d at will, and ¢ is the pin upon 
which the lever d rocks. In Fig. 2 movable knives e, ¢ are em- 
ployed which are carried by diagonal slides 71, 11 in conjunction 
with the stationary knives el, el and seating f, which slides are 
also actuated from an eccentric c on the main shaft b of the ma- 
chine. A modification consists in reversing the position of the 
knivese, el, as shown in Fig. 3, that is, in fixing the bottom knife 
el on the slide ¢ (or rocking lever d, Fig. 1) and the top knife e on 
to the seating f. (Accepted March 31, 1897). 


RAILWAYS AND TRAMWAYS. 


20,704. A. Spencer, London. Draw Gear for Rail- 
way Vehicles. [7 Figs. September 18, 1896.—This inven- 
tion has for its object to —- the construction of the draw 
gear. For this purpose the cradle is dispensed with, and the 
inner ends of the two drawbars are connected by means of a tube 
in such a manner as to permit of relative endwise movement of 
the drawbars to a limi extent, and in connection with such an 
arrangement of drawbar and tube a spring is provided that will 
be brought into operation when there is a sufficient pull upon one 
or both of the drawbars. Referring to Figs. 1 and 2, to the inner 
end of the one drawbar a is attached by means of a cotter b a tube 
e which at its free end is outwardly flanged at d, and into this 
end of the tube cis passed one end of the other drawbar e, so that 
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there can be relative longitudinal movement of the two draw- 
bars; fis along cotter carried by the draw-bar e; the ends of 
this cotter pass freely through oblong slots g formed through the 
wall of the tube c, these slots being sufficiently long to permit of 
the required relative endwise movement between the bar and the 
tube. On the tube c, between its flanged end and a plate h 
located next the cotter f of the inclosed bar, a spring (not shown) 
is placed, which will be a when there is a pull upon 
either or both of the draw hooks. Fig. 3 shows a modification 
according to which the tube c is of pressed steel, and is screwed 
on toa screw-threaded portion of the draw-bar a. The tube is 
made with a small flange, and the spring (which is of the Spencer 





tes or 
[5 Figs.) February 16, 1897.—This invention relates to improve- 


type with supplementary spring at m, m) is located between two 
putes hand P (Accepted ‘Harch 31, 1897). 
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5257. C. D. Abel, London. (EZ. Langen’s Erben, Cologne, 
Germany.) Elevated ways Sus ed 
Vehicles, [5 Figs.] February 26, 1897.—This invention relates 
to an improved construction of elevated railway with suspended 
vehicles, whereby a sufficient hold on the line of rail is afforded 
the vehicles for enabling these to run on steep inclines, where a 
mere increased frictional grip of the running wheels afforded by 
pressing the lower safety wheels against the under-side of the rail 
or rail bearers, such as has been heretofore proposed, would not 
be sufficient.. The invention consists in providing the vehicles 
with toothed driving wheels, which gear with a toothed rack 
formed on the under-side either of the rail or of the rail-bearer. 
The longitudinal rail-bearer F, which may be carried by a curved 
arm O from suitable uprights, has its under-side formed as a rack, 
the teeth of which may, in the case of a box-shaped bearer, be 


Fig.2. 





formed of transverse bolts Z secured to the two side cheeks a 
shown, or, in the case of solid bearers, they are formed as ordi- 
nary rack teeth on the under-side thereof. 


bearer F, the toothed wheels E are arranged below the same, in 
gear with the rack teeth Z, whereby the running on very steep 
inclines is rendered possible. When the toothed rack is carried 
by a solid rail-bearer the teeth of the toothed wheels must be 
made broad and with the tips of the teeth formed with a concave 
curvature in the direction of their width in order to maintain a 
proper engagement thereof with the rack teeth when the vehicle 
is deflected laterally to an angular position. When the rail-bearer 
is of a box shape the teeth Z must be of such a length that there 
shall be a sufficient length thereof on each side of the wheel E, 
as shown at Fig. 1, to allow of the lateral motion of the wheel 
when the vehicle is deflected. (Accepted March 31, 1897). 


SHIPS AND NAUTICAL APPLIANCES. 


7808. J. F. Crease, Stourbridge, Worcester. 
Navigable Battle Forts or Batteries. (3 Figs.) April 
13, 1896.—A is the metal skin of the vessel, B wooden backing, C 
armour which extends down to the bottom of the vessel’s sides, 
and is of tapering section. At each side of the vessel the armour 
C extends lengthwise of the vessel from Fig. 1. D, D are angular 
transverse bulkheads extending down to the armoured deck of 
the end portions of the vessel outside the citadel. D! are trans- 
verse water-tight bulkheads extending down to the bottom of the 
vessel. D2 (Fig. 3) is a central longitudinal water-tight bulkhead. 
E, Eare armoured decks extending from the respective bulkheads D 
to the corresponding ends of the vessel. Instead of, or in some 
cases in addition to the decks E, E there might be provided at 
each end of the vessel a belt of armour covering all that portion 
above and below the water line of the vessel's hull requiring such 
protection. F is an armoured protective upper deck extending 
trom one bulkhead D to the other. G is an intermediate deck. 
The lower part of the vessel is of cellular construction; H, H 
being water-tight cells of metal, and in connection with which there 
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is provision for admitting water thereto and removing water there- 
from. The bulkheads D, D and protective deck F, with the upper 
portions of the vessel’s armoured sides between D, D, constitute the 
armoured central portion or citadel of the fort. I, K are turrets 
each constructed with two platforms, one above the other, the 
lower platform of each turret beiag provided with two heavy 
guns and each upper platform with two lighter guns. The 
armour of the turrets in the vicinity of the guns mounted thereon 
may beinclined, or only the armour protecting the upper guns 
may be inclined asshown in the turret K, or the armour protecting 
the upper guns may be inclined, and that protecting the lower 
guns be vertical, or both upper and lower gun protecting armour 
may be vertical as shown in turrets I. The turrets I have their axes 
arranged in the longitudinal central vertical plane of the vessel. 
The other turrets K are arranged one at each side of the said 
plane and between the turrets I. A ram is provided at the end, 
not shown. The vessel is to be provided with two screw propellers 
with engines and boilers, and also with efficient steering apparatus, 
anchors, &c. (Accepted March 31, 1897). 


8553. J. Evans, Old Hill, Staffs., and A. Evans, 
Liverpool. Ships’ Anchors. (8 Figs.) April 23, 1896.— 


This invention relates to ships’ anchors of that type in which 
the cross carrying the flukes is capable of angular movement, at 





The running wheels R | 
of the vehicle being arranged to run on the rail on the top of the | 








right angles to its planes, about a pin passing through the end of 
the shank, and the object of the invention is to simplify the con- 
struction of such anchors, especially when constructed of wrought 
iron. 1 is the shank which is provided with the usual shackle 2; 
the shank has an increasing cross-sectional area from the shackle 
end to the opposite end where a jaw 3 is formed. The cross 4 
which carries the flukes 5 is provided with tripping pieces 6, and 
it also has attached to it a tongue-piece 7 which fits in the jaw 3 
and forms the connection between the shank 1 and the cross 4. 
The tongue-piece has a square shank which passes centrally 
through the cross, and which is secured in position either hy 
riveting its end over acountersunk hole as shown, or by a cotter, 
nut, or other suitable device. The shank of the tongue-piece is 
made square to prevent rotation of the tongue-piece, and for the 





same reason the tongue-piece is preferably sunk into a recess 
formed in the cross as shown. The tongue-piece is pivoted in the 
jaw by means of a pin 8 secured in position by a cotter as shown, 
or by other suitable means. The distance from the flukes to the 
shanks is such that the chain cannot foul the cross, and as the 
latter is provided with tripping-pieces the anchor may be used 
without a stock, and can, therefore, be snugly housed in the 
hawse-pipes. The edges 9 of the jaw are bevelled as shown to 
limit the angular movement of the cross relatively to the shank. 
In a modification the jaw is formed by two side pieces which are 
similar to the tongue-piece and are secured to the cross in a 
similar manner except that there is now no necessity to recess 
the cross to prevent rotation. Inthisconstruction the end of the 
shank forms the tongue of the jaw and its edges are suitably 
bevelled as before. (Accepted March 24, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7819. G. Sinclair, Leith, Midlothian. Apparatus 
for Superheating Steam. [3 Figs.) April 14, 1896.—In 
carrying out this invention there are placed in or partly in the 
main flue or equivalent part of a boiler or set of boilers, two 
vessels provided with steam inlet and outlet pipes, and connected 
together by rows of tubes. The vessels and tubes are acted on by 
the outgoing gases from the boiler or boilers, and steam within 
them is thereby superheated. Two horizontal cylindrical vessels 
A, made of steel or iron boiler plate, are placed according to one 
modification shown in Fig. 1, transversely in and near the top of 
the main flue B, leading from the boiler or boilers at any desired 
distance from each other. The vessels A are connected together 
by a number of rows of curved tubes C extending longitudinally 
in the flue B between the two vessels, the ends of the tubes being 
fixed in holes formed for them in the two vessels. The tubes C 
are so curved at each end that a straight part of one row extend- 
ing along the flue B is lower than the same part of another row, 
the tubes being thus made to occupy more or less of the entire 
space within the flue. Steam to be superheated is led to one of 








7919 
the cylindrical vessels A by a branch E, and passing through the 
tubes C, is led off from the second vessel by a branch H, being 
acted on in its oy in a very effectual manner by the fire gases 
passing through the flue, among the tubes and in contact with the 
cylindrical vessels. A space D is left round each vessel between 
it and the outer casing G of the flue, which may be covered at 
these parts with non-conducting material to prevent radiation 
of heat from the vessels, In the modification shown in Fig. 2, 
the cylindrical vessels A are placed one at each side of and longi- 
tudinally in the flue B, the curved connecting tubes C extending 
in rows across the flue. When a narrow flue B is being dealt with, 
the cylindrical vessels are placed longitudinally in the flue one 
behind the other, at any desired distance apart, the connecting 
tubes extending longitudinally in rows between the vessels. 
Instead of placing the superheater in the flue leading from the 
steam boiler or boilers, it may be placed on the top of the boiler, 
or in any other convenient position, and be surrounded with 
brickwork arranged so that the fire gases can be led to and 
allowed to pass through among the tubes. (Accepted March 24, 
1897). 

6167. N. So: Brescello, I - Marine Boilers. 
[4 Figs.] March 19, 1896.—In applying this invention to single- 
ended cylindrical boilers (Fig. 1), the after part containing the 

tion chamt and water spaces, and the portion of 
the steam chamber above the same is dispensed with, and 
the tubeplate A is extended to form the back end of the boiler 
shell. A row of bent water tubes a, a is arranged so as to extend 
from a large transverse horizontal water pipe 6 connected to the 
bottom space of the boiler up to the water level or steam chamber 
above the fire tubes c, so as to replace the back and sides of the 
combustion chamber or chambers, which are dispensed with. 
Rows of water tubes d, d bent in a curve similar to a letter © are 
fitted vertically and parallel in front of the fire tubes c, ¢ so as to 
extend from points below the lower row of fire tubes just above 
the furnaces and up tothe water level or steam chamber above the 
upper row of fire tubes. In applying this invention to a double- 
ended marine cylindrical boiler (Fig. 2), the central part contain- 
ing the combustion chambers and the water spaces and the 
portion of the steam chamber above the same is dispensed with, 
andthe tube plates which are extended to form the back ends of 
the shells of two single-ended boilers B and C are deprived of 
their combusti h 's, and arranged back to back with a 
space between them. Two rows of S-sha water tubes h, h are 
arranged vertically and parallel and crossing each other, and ex- 
tend from points underneath the lower row of fire tubes ¢, ¢ just 
above the furnaces of one boiler up to the water level or steam 
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chamber of the other boiler in such a way as to form a ceiling to 
replace that of the combusti hambers and a screen of water 
tubes in front of the tubeplate to protect the plate and fire 
tubes. Two large water passage tubes i connect at the sides the 
lower part of the water chambers of both boilers B and C, and 
from each of them a close row of water tubes j extends up to the 




















steam tubes k, connecting the steam chambers of the boilers B and 
C, and takes the place of the sides of the bustion chambers, 
which are dispensed with. The large water passage tubes 7 pro- 
mote a strong circulation at the bottom of the water chamber, 
and preserve thesame level in both the shells B and C forming the 
double-ended boiler. (Accepted March 24, 1897). 


6163. A. F. Yarrow, London. Water-Tube Steam 
Boilers. [5 Figs.) March 19, 1896.—This invention relates to 
the construction and arrangement of water-tube steam boilers 
in such a manner as to provide a central uptake or chimney for 
the combustion gases. When the tubesare arranged as in Fig. 1, 
connecting the right and left lower chambers A with the left and 
right upper chambers B respectively, so that they cross each 
other at C, passage for the combustion gases is obstructed at C 
where the tubes cross, and these gases must therefore pass first 
to each hand outwards below the crossing, and then from each 
hand inwards above the crossing to the central uptake D. In 
the arrangement shown in Fig. 2, there is free sage for the 
gases outwards between a and J on each side, and then inwards 
between c and d, the parts between band c being obstructed by 








the tubes being close together, or in any other well-known manner, 
so as to form as it were a wall of tubes. The outer tubes in like 
manner form walls on each side. The flames and combustion 
gases are consequently made to take the course indicated by the 
arrows, first outwards, then upwards, and finally inwards to the 
central uptake D. In Fig. 3 the tubes are spaced apart to give 
passage from g toh and from k to J, but form walls from g tot 
and from J to m, so that the gases have to follow the course 
indicated by the arrows, first inwards, then downwards, then 
finally inwards again and up to the central uptake D. The 
courses of the heated gases as described can be directed either 
by the tubes themselves being brought close together forming 
walls, or these walls may be formed by fins on the tubes or in any 
other known way. (Accepted March 17, 1897). 


8774. John Brown and Com: , Limited, and J. 
Nodder, Sheffield. Boiler Farnaces and Flues. 
(2 Figs.] April 25, 1896.—This invention has for its object to 
provide a furnace or flue for boilers whereby the objectionable 
strains which are due to unequal expansion and cx tion are 
overcome. According to this invention the upper portion A of 
the furnace or flue which is above the firebars, and is there- 
fore subjected to the direct action of the heat of the fire and pro- 
ducts of combustion, is made of corrugated, or equivalent, form 
in longitudinal section, whilst the portion B which is below the 
firebars is made of plain form, or parallel to the axis of the fur- 
nace or flue. The corrugations in the part A are shown as being 
of curves of equal radius, but corrugations or grooves of other- 
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form can be made in this part of the furnace or flue. The upper 
rt A is preferably made of somewhat less thickness than the 
ower plain portion Bas shown. The difference in form between 
the upper and lower portions A and B of the furnace or flue, will 
give the requisite protecti inst qual expansion and con- 
traction, and consequent objectionable strains, and this protection 
will be enhanced by the difference in thickness. The corruga 
or equivalently formed upper portion A preferably extends down 
to, or a little below, the level of the firebars, so that the part which 
is subjected to direct fire heat is of the corrugated or equivalent 
form, whilst the part below the firebars, which is not so subjected 
to ‘on fire heat, is of the aforesaid plain form. (Accepted March 
31, 1897). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, lord. 
street, Strand. 























ACCELERATION DIAGRAM FOR THE) 
OSCILLATING ENGINE. 
By Professor A. C. Extiorr, D.Sc. 

At pages 587 and 711, vol. lix., of ENGINEERING | 
the writer gave simple acceleration diagrams for) 
the direct-acting engine, taking accurate account | 
not only of the piston and piston-rod, but the con- | 
necting-rod also. It is here proposed to wholly | 
compass in a somewhat similar manner the case of | 
the oscillating engine. fr 

The constructions to be immediately explained | f° (1) 
were obtained chiefly by kinematic reasoning ; but 
in the present article the graphical solutions will 
be to some extent assumed, and their validity 
established by analysis. 

A mechanical principle of great importance may | 
be thus stated : the acceleration of a point Q ina_ 
rigid body is related to the acceleration of another 
point P in the same body in the manner that the | 
acceleration of Q is equal to the acceleration | 
of P plus the acceleration of Q relatively to| 
P ; where the word plus and the whole of the| sgiad CR 
preceding statement is interpreted vectorially. | — ‘ - 
Now the acceleration of P being supposed given,| Secondly, take the tangential acceleration x 9, 
and that of Q required, it is obviously sufticient for Equation (2) may be written 


semicircle BE K cutting BC produced in K. 
Then 
4g? =62CK (4) 
For 
CD =beos@—x=b? <a = 
x 
1 
j 


oo 


(b — e cos @) — x? ; 


1/5 
eg 


i) 


2 f 
at | 


b(b — ecos@) — 


——_ 


¢? 
| 
| and by (5) 


9g? = 6 (6) 


CD? 
x? 
Again, by construction 
2.CK=CE*=CD% 
Hence from (6) 








With centre H and radius H B = HE describe the 
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| the line joining B and E by FG cutting BC in H. ap =—6?,. 3M. (8) 


Now as the figure is drawn equation (2) shows 
that the angular acceleration of the piston-rod is 
left-handed. Hence the tangential acceleration of 
B relatively to C is in the sense M J ; or vectorially 


ro=8.MJ. 


Next set off, according to (4), CR = C K and 
through R draw R S|{and = JM. Then vec- 
torially 


SA=SR+RC+CA, 


es a : a 
mee jrGteerred}; 


and by (3) 


acceleration of B= 62.S A. 
For brevity we may, as already remarked, ignore 


for a moment the common factor 6? and speak of 
S A as the acceleration of B. 

Draw the line CS and produce it in the direction 
Z:join BS. Suppose U to be another point in 
the piston-rod whose acceleration is required. Now 
the tangential and radial components of the accele- 
ration, of U will be proportional to C U just as 
those of B were proportional to C B or x. There- 














*” ACentre of shaft 
B Centre of tunmaon 
C Centre of GrankFin 
AC=° AB=b BC 
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the determination of the problem to know (1) the | 
distance between the points, (2) the angular velo- 
city, and (3) the angular acceleration of the rigid 
body. 1 

In the ordinary circumstances of practice no 
appreciable error will result from assuming the | 
angular velocity of the crank to be uniform. Hence, 
if c is the crank length centre to centre, and @ the 
angular velocity*, the acceleration of C the centre 
of the crankpin, Fig. 1, is practically c 0? in the 
direction C A. We shall find that @? is (as it ought | 
to be in a machine—a system having one degree of 
freedom) a common factor to all the accelerations 
concerned, so that the vector C A or c may be | 
regarded as the acceleration of C if it is agreed to 
divide out by this common (undirected) factor. 

Choosing the notation exhibited on Fig. 1, we| 
find by analysis that the angular velocity and | 
angular acceleration of the piston-rod are respec- | 








tively | 
pad {Pe °° cos 6 -1 i (1) | ere _ 
ee ee = Bees SG Weg e ee a 
and | ” g - {1+ 5 [o0 ¢ cos 6) alt 
, 2 Ob ; ss P 
@=-6 os ane { 9 = ay = cos @ - 1 , (2) | Inserting the value C D from (5), this becomes 
ae = . - »4+2CD 
Now by the principle above stated we must have | o=-67 besind” ~ = . 
vectorially Now 
acceleration of B = x P+ag2 +002. (3) | csin@=x«sing, bsing = AD. 


To graphically make the sum shown on the right- | 
hand side of the equation last written, first discuss | 
the radial acceleration of B relatively to C, that is | 
x gz From A draw AD 1 BC or BC produced, | 
andCE=CDJIBC. Next bisectat right angles 


Hence 
1 2 ’ ) a 
201 7) 


o=—-9?.AD. 7+ 


The construction is as follows: Produce B D 
to J making DJ = DC, and through J draw J N 
LBJ. Next through C draw C L || and = DA. 
Join BL and produce to intersect J N in M. Then 





*9@= ; . where @ is in radians and ¢ is time. Similarly AD_ JM 
v 2+2Cb 


a0 


Ke. 
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fore through U draw a line U W | BS cutting CS 
inW. JoinW A. Then W A is the acceleration 
of U. The line CS or CS produced is called the 
acceleration image of the piston-rod.* 

It is of great importance to remark that the 
angular acceleration of the piston-rod and cylinder 
can be almost instantly ascertained from the dia- 
gram. Since 

co=0.MJ=6.SR 
SR 
« 

In Fig. 2 the same diagram is obtained by a 
slightly different procedure. C R is made equal 
to C K obtained as before. Through R draw R 6 
IBC. Next through D draw D1||C A, and through 
C draw C2 to cut D1 in 2. Complete the rect- 
angular parallelogram A D B 3, and through A 
draw A4/||the diagonal D3. Mark off A5 = 14 
times C2. Through 5 draw 5S||BA to cut R6 
in S. SA is the acceleration of B as before. 

We find by analysis that the component of the 
acceleration of B normal to B A, say i, is given in 
the equation 


ne -, be? é ( OO 2. ‘ 
u=36 ~, sind { cos8— ,.8in? 67 . (9) 


@ = #2 


To avoid confusion, part of Fig. 2 is repeated in 


Fig. 3. From the last mentioned figure we have 
C2 vag. 
bos@—a2 2° 
Hence 


ws f L rs 2 " Po ' 
C2=b4 5 ( ¢ cos @) 1 j. 


Again, in Fig..3, 


D7 = bcos¢ sing? 








* The term image was first used in connection with 
acceleration diagrams by the late Professor Fleeming 
Jenkin in a discussion of Professor R. H. Smith’s paper 





| Therefore from (7) 


dt 


on ‘*The Kinematics of Mechanisms,” R.S.E., 1885. 
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LANARKSHIRE AND DUMBARTONSHIRE RAILWAY; SECTIONS OF TUNNELS. 


(For Description, see opposite Page.) 
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Fics. 30 to 34. TuNNEL UNDER THE FortH AND CLYDE CANAL. 
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Figs. 35 To 37. TuNNEL NEAR BowLine (AUCHENTORLIE. ) 
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«Se sin @(b — ccos@ 
2 


Taking 8 to denote the angle B83 = B A 4, 
DT ncoee 


2 xt 
Then by multiplying and reducing 


C2.sin B= 26 sin 0 {cos 6 = SS gigs 6} 
x x 


sin 8B = sin 6 (b — ¢ cos @.) 


u, by (9). 


wl bo 


Therefore 
oo 3 - 
a= —.C2. emp; 
5 B 


whence the construction. 

We are now virtually in possession of all the in- 
formation necessary to determine the stresses in 
the several elements, and the forces at the joints 
due to inertia, weight, and, we may add, steam 
pressure. Let M, be the mass of the piston and 
rod ; M,the mass of the cylinder. Further, let I, be 
the polar moment of inertia of the piston and rod 
about an axis passing through the centre of gravity 
parallel to the trunnion axis, and I, the same 
quantity for the cylinder and attachments. For 
the sake of illustration let U and T in Fig. 1 be 
these centres of gravity respectively. Now the 
accelerations have to be supplied by the crankpin 
and trunnion bearings; hence the inertia forces 
supplied by the crankpin and trunnion bearings are 
in equilibrio with the forces corresponding to the 
accelerations reversed. 

The point T, Fig. 1, now regarded as the centre 
of gravity of and a point in the cylinder rotates 
about B ; and the tangential and radial components 
of its acceleration are proportional to B T just as 
the corresponding acceleration components of B 
are proportional to BC or x. The construction is 
obvious. Through Bdraw BV || CS to cut TZ 
in V. Then the acceleration of T as a point in the 
cylinder is 6? V B. 

The forces acting on the system of piston, piston- 
rod, and cylinder may be therefore regarded as 
these : 

1. Forces M, g, Meg acting vertically downwards at U 
and T respectively. i 

2. Forces M, 62 W A, M, 62 V B acting at U and T re- 
spectively and in the sense and parallel respectively to 
A Wand BV. : . 

3. Couples of moments I, g?S R/x and 1,648 Rjx re- 
spectively, both right-handed. 

4, An internal (or double-ended) force lying in the 
direction of the piston-rod due to the steam pressure. 

5. Two forces being the equilibrants of (1), (2), (3), and 
(4) acting through the crankpin and trunnion centres re- 
spectively. 

Having obtained the forces (5), the remainder 
of the work is quite straightforward. Say, for 
example, it is required to find the stresses in the 
piston-rod at a section normal to the axis through 
the point Q, Fig. 3, when Q is outside the cylinder. 
Then the bending moment, the axial force, and 
the shearing force are respectively the moment 
about Q of the force at C supplied by the crankpin 
plus the acceleration couple on Q C reversed plus 
the moment of the acceleration force on QC re- 
versed, and the corresponding resolved parts of the 
force at C and the acceleration force on QC re- 
versed,* 








LANARKSHIRE AND DUMBARTON- 


SHIRE RAILWAY. 
(Continued from page 598.) 

Tar Partick tunnel is 353 yards in length, and, 
with the exception of 53 yards at the north end, 
where soft clay and gravel containing water were 
met with, is in boulder clay. The sections were 
shown in Figs. 7 and 8 on our two-page engraving 
published on the 7th inst. The portion at the north 
end was driven in 12-ft. lengths, but where it passed 
under some villas blasting was disallowed and the 
lengths reduced to 6 ft. Elsewhere the lengths 
were 15 ft. The timbering of a typical length is 
shown on Figs. 19 to 21, also on the two-page plate 
already referred to. 

The covered way near Hyndland extends for 180 
yards through ground belonging to the North 





* Though the phrase ‘acceleration force” is incorrect, 
Seeing that all forces are accelerative, the author has used 
it for some years in preference to the still more objection- 
able one ‘‘effective force.” He defines ‘acceleration 
force” as mass multiplied by acceleration where accelera- 


.| length, and on the completion of this ‘‘ break-ups ” 


headroom section (Fig. 14, with invert). It was 
constructed in cut and cover, and the brickwork 
of arch is of six rings in cement. 

The Balgray tunnel and covered way is 650 yards 
long, and extends northward from Great Western- 
road, near Gartnavel. Where the cover was too light 
fortunnelling, alength of 63 yards was constructed in 
cut and cover(Fig. 11). The remaining length was 
of section shown in Fig. 9, and is lined with six-ring 
brickwork, the two face rings of which are of 
plastic clay brick, and the backing rings of blaes 
brick. The tunnel isin blaes and faikey sandstone, 
with boulderclay in the roof for 390 yards, and in blaes 
and sandstone for the remaining length. Shafts 9 ft. 
by 9 ft. in the clear were sunk at three places, from 
which a bottom heading 10 ft. by 10 ft. was driven 
throughout the entire length. The heading was 
driven at the rate of 4.2 ft. per day. The tunnel 
was driven in 15-ft. and 18-ft. lengths, and the 
average time taken to excavate a 15-ft. length in 
blaes and boulder clay was 570 hours of a miner 
and 940 hours of a miner’s labourer. Onan average 
123 lb. of gunpowder and 4 1b. of gelignite were 
used in mining a 15-ft. length. The time taken to 


BOLTS. 4% Lo: 





British Railway Company, and is of the limited | 





As already described in our previous article, the 
belt line, north of Kelvinside, crosses under the Forth 
and Clyde Canal, one of the most important water- 
ways in Scotland, and owned by the Caledonian 
Company. The depth from the surface of the water 
to the level of the rails is 35 ft. 9 in., and the canal is 
10 ft. deep. In constructing the work according 
to the drawings reproduced on the opposite page 
(Figs. 30 to 34), the canal was diverted to the north- 
wards, the old channel being cut off at both ends by 
cofferdams consisting of two rows of 6-in. tongued 
and grooved sheet piling 6 ft. apart, bolted to- 
gether, the intermediate space being filled with 
puddle. Trenches were then sunk for the side 
walls of the aqueduct ; but the rock being found 
of good quality, it was considered sufficient to face 
with masonry the side walls 1 ft. 9 in. thick. The 
impost course was then set, and the ashlar arch 
2 ft.3 in. thick turned on centring and haunched. 
Thereafter puddle walls were put in on either side, 
as shown on Fig. 33, and the aqueduct covered 
with a layer of puddle 1 ft. 6in. thick. The bed 
of the aqueduct was filled in with selected clay 
material from the excavations and the canal restored 
to its original course. 
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build the side walls was—bricklayers, 36 hours ; 
labourers, 100 hours ; and in bricking the arch— 
bricklayers 81 hours, and labourers 239 hours. 
Tunnelling was carried on from nine faces simul- 
taneously, and the whole work was completed in 
11} months. 

There are two tunnels on the belt line already 
referred to, the most important being the Tams- 
hill tunnel, 453 yards in length, the arch being 
entirely in boulder clay, and the walls founded 
on rock. It was driven in lengths of about 
18 ft., and the section completed is as shown on 
Fig. 9. To facilitate the work, a bottom heading 
10 ft. by 10 ft. was driven throughout the whole 


were started at four points, and the work pro- 
ceeded thereafter from seven faces. The tunnel was 
completed in eight months. To the north of the 
tunnel already described there is another short 
tunnel, 116 yards long, through the same material, 
and completed to the same section, with the addi- 
tion of an invert. 

There is a very short length of tunnel at Bowling 
—not more than 30 yards—carrying the line under 
the avenue to Auchentorlie House, and supporting 
the ground on either side (Figs. 35 to 37, on page 
666). It would have been very much easier to make 
a cutting and carry the avenue on a bridge ; but a 
tunnel was agreed upon to preserve the amenities 
of the place. The material through which the tunnel 
is made is hard whinstone rock, but as it contained 
numerous backs and fissures it had to be heavily 
timbered. The arch is of concrete of 3 to 1, as is 
also the face illustrated. The west face is of 
masonry ; all the work through the policies of 
Auchentorlie required to be of masonry where ex- 





tion is, of course, regarded as a vector. 





Figs. 38 to 40, page 666, show typical retaining walls 
on the line. The section shown by Fig, 88 was 
adopted because it economised land, forming at the 
same time an efficient fenceand diminishing the quan- 
tity of embanking. This latter consideration was very 
important, the railway being for long stretches on 
banking. The other two sections (Figs. 39 and 40) are 
typical of the walls built in the cuttings of the line. 

From Partick westward the earthworks were not 
heavy. Perhaps the most serious difficulty was the 
making of a cutting through whinstone rock in the 
hill above Bowling, owing to the proximity of 
dwelling-houses. At some points this cutting is 
60 ft. in depth, and it extends for three-quarters 
of a mile. Compressed air drills were used, and to 
obviate the rock from flying after the explosion 
of the charge, the area to be broken up was covered 
over with old boiler plates. This proved effective, 
although 100 tons was sometimes removed ata time. 
The holes were 10 ft. to 12 ft. deep, and almost 
every kind of explosive was tried, but dynamite 
did most duty, tonite being second. In this cutting, 
which adjoins the tunnel under Auchentorlie drive, 
already referred to, the rock, on exposure, loosened, 
and it was found necessary to construct heavy 
masonry buttresses. 

The banks are normally 28 ft. wide on the top, 
with slopes of 14 to 1, trimmed, laid with 6 in. of 
soil, and sown with grass and rye seed, weighing 
40 lb. per acre. The greater portion of the railway 
has a wire fence 4 ft. high, consisting of seven 
strands of galvanised steel wire, the standards, of 


galvanised }-irons, being placed 6 ft. apart. The 
ballasting is partly of broken slag an — of 
whinstone, the bottom portion to pass through a 


23-in. ring, and the top through a 2-in. ring. The 





posed to view from any of the drives. 








depth varies from 3 ft. to about 12 in. 
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Near Dumbarton the railway runs ona bank close 
by the river, and as it might be exposed to tidal 
influences, the slopes are pitched with rock 3 ft. in 
thickness, a portion also being covered with sods of 
turf well pinned down. As the land on the inside 
of the bank is very low, special precaution had to 
be taken in respect of drainage. A ditch 6 ft. in 
depth, with a base of 3 ft. at the bottom, and sides 
sloped 2 to 1, was carried along the base on the in- 
side of the railway bank. From this ditch culverts 
were taken through the railway bank, as shown on 
the section, Fig. 41, page 666, with tidal valves. 
To avoid the pressure against the railway banks at 
very high tides, return passages were formed, by 
which the water was admitted to the land side of 
the railway. At Donald’s Quay the railway is pro- 
tected by a wall along the river side 800 ft. long, 
and by this means about 100 acres of land, flooded 
at high water, is reclaimed, and it is now proposed 
by a private company to form a dock on this land. 

The rails are of bullheaded section, as shown on 
Fig. 42, page 667. They weigh 90 1b. per yard, and 
are carried by chairs weighing 46 lb., to which the 
rails are fastened by outside oak keys, the joints 
being fished as shown on Fig. 45. For the sidings 
the rail section is as shown on Fig. 43. Between 
Partick and Whiteinch, where there are a large 
number of public works on the north bank of the 
river, a tramway line has been laid, so that 
the main line may at once be relieved of all 
mineral and goods traffic for distribution into these 
works. The rail section for this length is illustrated 
by Fig. 44. The sleepers for the tramway line are 
of steel; in all other cases they are of creosoted 
Riga redwood 9 ft. by 10 in. by 5 in. 


(To be continued.) 


THE CHICAGO DRAINAGE CANAL 
(Continued from page 637.) 

THE commencement of Section O forms also 
the beginning of the Chicago Drainage Canal. The 
section is 7022 ft. long, and ranks second in point 
of length in the group of eight sections, which are 
each a mile or over in extent. Section A is the 
longest, being 7300 ft. 

Owing to the numerous highway and railroad 
crossings on this as well as the next Section, N, the 
work on this part of the canal is greatly in arrears. 
The contract specifies that none of the excavated 
material shall be deposited on the right of way. 
The contractors decided upon one of the wet 
methods of excavation, namely, dipper dredging 
(see Fig. 182, page 670), delivering to scows or 
barges, which were towed out into Lake Michigan, 
and the spoil dumped in places where the depth of 
the water was not less than 50 ft. By this means 
a length of 3500 ft. of the canal, from its commence- 
ment to the Panhandle Railroad crossing, has been 
completed. 

During 1896 no work was done by the dipper 
dredges, because the arrangements for allowing 
them to pass under the Panhandle Railroad were 
not completed. However, on the west end of the 
section during the same year preliminary operations 
were carried on by the removal of the top soil by 
wheel scrapers loading into trains of dumping cars 
from an overhead inclined plane platform. These 
trains when loaded were hauled by teams about 
half a mile to a brickyard, where the excavation, 
which is a brick clay. was used for brick and tile 
making. <A considerable amount of material was 
also removed by the Illinois Central Railroad, and 
in the Lake Front Improvement, trains of 15 and 18 
flat cars of the usual or standard size, were run over 
a spur extending from the main track, which 
crosses the canal at this point, down to the excava- 
tion, where a Barnhart steam shovel loaded the 
cars. 

The Panhandle Railroad crossing is the most dif- 
ficult bridge problem whic. the sanitary district of 
Chicago has to solve. The situation requires a 
swing, draw, or lift bridge, having a span of about 
350 ft., and carrying eight tracks. The ordinary 
swing bridge is objectionable on account of the 
necessary centre pier, and it is very probable that 
the accepted design will not be of this type for that 
reason. To permit the contractors continuing their 
work on this section, a temporary bridge, consisting 
of a through plate girder of 80 ft. span, and resting 
upon piles, was erected in 1896. 

The Board of Trustees have approached the 
bridge problem cautiously, and have postponed its 
consideration until the advance of the excavation 
demands action. 








The Sanitary District Law requires that all 
bridges across the channel shall be swing or draw, 
or of such a design as will allow the passage of 
vessels. The policy of the Board has been to erect 
temporary fixed bridges, and the reason for this 
seeming evasion of the spirit and letter of the law 
is the fact of limited funds at the disposal of the 
Board, coupled with the probability that the canal 
would not be used as a waterway. It appears 
to be the purpose of the people of the Illinois 
Valley to insist upon the Board of Trustees carrying 
out the letter and spirit of the law as it relates to 
bridges, and with this object they are offering 
organised opposition to the Bill now pending before 
the State Legislature of Illinois to allow the Sani- 
tary District to impose the present 14 per cent. 
tax two years longer, that is, until 1899. Four 
years ago one of the more far seeing engineers pre- 
dicted that the final cost of the canal would be 
nearer 40 millions of dollars than 20 millions, which 
was then the total estimated cost of the channel ; 
the estimates are now nearly 35 millions. 

The work on Section N has been greatly retarded, 
owing to the same causes which have hindered the 
contractors on Section O. Practically all excava- 
tion so far made was accomplished in 1896—some 
211,000 cubic yards being the volume excavated. 
This was removed by steam shovel working with 
incline conveyor and tips in the same manner as 
on Sections L and M, and already described and 
illustrated. This plant was moved from Section M 
after its completion. It is the purpose of the con- 
tractors on Sections O and N to carry on the work 
on one general plan. This plan is to make the ex- 
cavation by dipper dredges. 

Sections L and M may be referred to as one, for 
the reason that they were worked by the same con- 
tractor, the Heidenreich Company, under one 
method ; the plant employed has already been illus- 
trated, see pages 638 and 639 ante. The material on 
these sections is a compact stiff clay similar to that 
on O and N, overlaid with about 6 ft. of prairie 
soil. In round numbers, 180,000 cubic yards of 
this top soil from the two sections to a depth of 
from 5 ft. to 7 ft. were removed largely by wheel 
scrapers, New Era graders and wagons, and dump 
cars. For the excavation of the remaining 1,632,000 
cubic yards, steam shovels working in connection 
with incline conveyor and tips, were employed. 
Four similar plants were installed, three on the 
north side of the channel where the spoil area was 
greatest, being 227 ft. in width, and one depositing 
the material on the south side, where the width of 
the spoil area was 175 ft. The excavation by these 
machines began at the west end of Section L, and 
was made in a series of longitudinal cuts extending 
the entire length of the two sections. The material 
was divided into two levels or stopes, each being 
about 20 ft. deep. After the excavation had been 
carried down to the bottom of the first stope, the 
shovels began on the second and last, in the same 
manner as on the first. At the commencement of 
the work the inclines were placed so that the spoil 
would be deposited as far from the channel as the 
right of way would permit, and when a cut had 
been made the entire length of the sections, the 
shovel was turned around, the incline was moved 
about 5 ft. nearer the canal, a section being taken 
out of the incline trestle approach, and in that 
manner the work advanced. 

Some of the advantages claimed for this system 
are: Low first cost of plant and_ simplicity, 
thus reducing to a minimum the cost of re- 
pairs and liability to get out of order. Short 
haul to spoil bank, which was about 350 ft., 
and requiring the hoisting of the material a ver- 
tical distance of about 60 ft. Short delay, due to 
moving the plant ahead as the work advanced, 
this being an important factor in the working effi- 
ciency of the plant. 

By changing the working of the shovels from a 
series of longitudinal to a series of transverse cuts, 
thus reducing the laying and maintenance of tracks, 
this system became one of the most efficient and 
economical of all the dry methods for the dis- 
position of the earth excavation on the canal. This 
change was made on Sections G and H, and will be 
referred to later on. 

The material found on Sections I and K is a 
boulder and brick clay, very tenacious and un- 
yielding in nature, and weighing 3150 lb. per cubic 
yard. The top soil consists of prairie loam inter- 
mixed in places with sand. During a period of 
five months (the spring and summer of 1894) 
nearly 475,000 cubic yards of this top soil to a 





depth of from 3 ft. to 6 ft. were excavated from the 
entire surface of the two sections by means of New 
Era graders and wheel scrapers. The force em- 
ployed to accomplish this result consisted of six 
New Era graders, 10 Austin automatic dump 
wagons, made by the F. C. Austin Manufacturing 
Company, of Chicago, 80 wheel scrapers, 200 teams, 
and 400 men. The most reliable records give the 
following daily averages : 

New Era graders, 500 to 510 cubic yards each ; 
wagons (which were loaded by the New Era graders) 
7 cubic yards each ; wheel scrapers, 46 cubic yards 
each. 

Excavation by the above methods was not found 
profitable below a depth of 8 ft. to 9 ft., even where 
the material was easy digging, because of the difti- 
culty in hauling the loaded wagons or scrapers from 
the pit to the dump, a vertical lift of from 12 ft. to 
16 ft. 

While the above preliminary operations were in 
progress, the main excavating plant was being in- 
stalled. This consisted of four truss bridge con- 
veyors, operated in connection with four steam 
shovels, and the system was patented by the con- 
tractors, Messrs. Christie and Lowe. 

The bridge conveyor is a riveted steel truss 
spanning the spoil area, and supported by tower 
piers, which are mounted on wheels that travel on 
tracks parallel to the canal. The approach to the 
bridge is formed by an inclined steel trestle ex- 
tending from the edge of the canal to the bridge, a 
distance of 80 ft., which is the spoil limit. 

A single track carries the end of the bridge 
farthest from the canal, while the pier nearest the 
canal, and which also forms a part of the inclined 
trestle, stands on two tracks of different gauges. 
The boiler, hoisting machinery, fuel, water, tools, 
and electric light plant are carried on the front 
trucks, and a platform attached to the incline, and 
trailing behind it. 

The conveyor and trestle approach carry a double 
track, which extends down to and across the bottom 
of the cut. To avoid switches as well as decrease 
the width of the bridge floor, these tracks form a 
double Y at a point on the trestle approach or on 
the slope, each track continuing from the Y and 
throughout separate from the other, the rails 
running side by side. 

Two bridge conveyors, with a span of 210 ft. and 
a level fioor, deposit material on the north or right- 
hand, and two with a span of 180 ft. and a floor 
sloping toward the channel at the rate of 1 ft. 
vertical to 20 ft. horizontal, in the south or left- 
hand side of the canal. 

The height of the bottom chords of the trusses 
above the surface of the ground is 35 ft., which is 
the limit height of the spoil. 

The steam shovel works on a track laid across 
the bottom of the cut from slope to slope, next to 
the working face, and parallel to the loading tracks 
of the conveyor. This track has a curve—vO ft. 
radius—at the side of the channel farthest from 
the conveyor. When the shovel finishes a cut, it 
is moved back’ around this curve on to a section of 
track about 25 ft. in length. Then the conveyor 
tracks are moved ahead from 15 ft. to 20 ft. to 
position for another cut. The method of moving 
the conveyor and track system is substantially the 
same as that used on Sections L and M in moving 
the inclines, and is either by a series of wire ropes 
fastened to the conveyor and tracks, and leading to 
one or two capstans, which are operated by horse 
power, or by the conveyor hoisting engine pulling 
upon an anchorage. From 50 minutes to an hour 
are required in moving the entire plant ahead. 

Each of the four bridge conveyors is equipped 
with one hoisting engine, two of the conveyors 
having 15 in. by 18 in. Lidgerwood type, each with 
two 48-in. drums. The other two conveyors have 
11 in. by 18 in. single drum Mundy engines. 

The cars were run alternately, the head snd tail 
ropes being connected first to one and then to the 
other. The steepest grade up which the load (13 
tons about) has to be drawn, is the side slope of 
the canal, which is 2 horizontal to 1 vertical. 

The hoisting engines are 100 horse-power, and 
operate a 1-in. head cable for hauling the loaded 
cars up on to the bridge floor, where the dumping 
of the car is effected by the dumpman or attendant 
releasing the side doors of the car, allowing the 
material to slide out (the ‘‘A-shaped” bottom being 
made to facilitate this), the waste or spoil falling 
through the bottom of the bridge floor to the spoil 
bank. 

The sections were worked together as one, and 
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the transverse method of excavation was employed ; 
that is, the steam shovels made the excavation in a 
series of cuts about 25 ft. wide across the canal from 
slope to slope at right angles to the axis of the 
channel. 

The excavation began at the centre of the sec- 
tions, two steam shovels digging down to a level or 
plan about 16 ft. above grade, and each with its 
conveyor advanced in opposite directions. After 
these machines had separated sufticiently far, the 
two steam shovels and bridge conveyors on the 
south side of the channel began at the centre of 
the sections in the same manner as the first two, 
and, going to grade, separated, followed behind the 
other conveyors, and finished the canal to grade. 
The side slopes of the channel were trimmed by 
hand labour, and this work advanced with the 
excavation. The advantages claimed for this 
method are: 1. Small number of men employed. 
2. The bridge makes the best possible dumping 
platform. 3. Shortest possible haul, an average of 
400 ft., and a minimum length of tracks. 4. Only 
two cars for each conveyor are required. 5. The 
canal is finished as the work advances. 

Taking the average number of cubic yards 
handled by each bridge conveyor per 10 hours’ 
shift for a period of six months in the summer of 
1895, gives an average efliciency of 820 cubic yards 
per plant per 10 hours’ shift for that period. Figs. 
183 and 184, on page 671, are a side view and plan 
of the Victor excavator, used on several of the sec- 
tions, and already referred to (see page 376 ante). 


(To be continued.) 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 641.) 

In our last issue we gave an account of the pro- 
ceedings on the first day, Tuesday, May 11, of the 
recent meeting of the Iron and Steel Institute, and 
we now continue our report. 


MECHANICAL FuRNACE CHARGING. 


On the members assembling on the second day 
of the meeting, Wednesday, the 12th inst., the 
President, Mr. E. P. Martin, again occupied the 
chair. The first. paper taken was Mr. Jeremiah 
Head’s contribution ‘‘On Charging Open-Hearth 
Furnaces by Machinery.” This we printed in full 
in our issue of last week. The discussion on Mr. 
Head’s paper was opened by Mr. Archibald Head. 

Mr. Archibald P. Head said he desired to make 
a few remarks on the electrical equipment of the 
machine. ‘The first thing that would strike a me- 
chanical engineer was the substitution of electric 
motors for hydraulic rams. One would suppose 
that aram, with its slow, steady, rectilinear motion, 
was more suitable for such delicate action than a 
quickly running armature. To emphasise the high 
speed at which these ran, he would mention that in 
order to raise the front end of the charging bar from 
its lowest to its highest position, a distance of only 
20 in., no less than 40 revolutions of the armature 
of the motor were necessary ; while to revolve the 
charging bar once in emptying a box, the corre- 
sponding armature performed 48 revolutions. Yet 
in spite of these high speeds, and by reason of the 
armature being very light, with the minimum of 
inertia, the different motions could be stopped, 
started, and reversed with the greatest nicety and 
precision. The motors are all series wound, a 
powerful starting torque being more necessary than 
uniform speed. The larger motors were of the 
street-car type, and, indeed, the conditions under 
which they worked were very similar to those 
of a street car. All the motions, with one excep- 
tion, were stable ; they did not tend to run back, 
but stopped where they were left. The one 
exception was the lifting gear. In this case 
the operator’s platform tended to rise or fall accord- 
ing to whether or not the load at the front end of 
the charging bar outweighed it. It was therefore 
necessary to have an automatic brake which should 
come into action when the motor stopped. This 
is shown in section in the accompanying illustra- 
tion. One end of the motor casing is shown in 
outline, and one end of the armature shaft project- 
ing into the brake ; the other end, which is not 
shown, carries the pinion. A square cast- 
iron bush is keyed on to the shaft end; this 
drives seven brass discs, which fit it loosely. 
Alternating with these are seven mild steel discs, 
loosely fitting the inside of the casing, and pre- 
vented from revolving thereby. When the motor 


is at rest, a spiral spring forces all the discs 
together laterally, and locks the gear. When the 
current is switched on to the motor, it is made 
to pass through the coil shown in section. This 














converts the mild steel cap into a powerful magnet, 
which attracts to it the nearest disc against the 
force of the spring, relieves the lateral pressure, 
and enables the motor to start. In this way the 
front end of the charging bar is always fixed when 
not in motion. 

Mr. James Riley was the next speaker. He said 
that any one who had seen the process of charging 
a large melting furnace carried on must have felt 
considerable sympathy for the men engaged in the 
operation, especially when the furnaces were of 
large size. In the early days, when they were of 
6 or 8 tons capacity, the matter was not so serious. 
He, like doubtless all having management of steel 
works, had spent considerable time in trying to 
devise a means whereby this very trying labour could 
be avoided. The difficulty that had always stopped 
him ultimately, however, was that no economy 
could be gained over the cost of manual labour, but 
now that such heavy charges were in vogue the old 
conditions were entirely altered, so thata good and 
trustworthy machine that would do the work both 
expeditiously and thoroughly must be of great ser- 
vice in steel works. He had seen the earlier 
machines of Wellman, and had come to the conclu- 
sion that though they might be suitable for Ameri- 
can work, where the space was large and the rates 
of labour high, he did not think their merits were 
sufficiently pronounced to render it desirable to 
adopt them in this country. The latest machine 
which Mr. Head illustrated was undoubtedly a 
great improvement, but he felt-—and he did not 
know whether the feeling was due to his conserva- 
tive tendencies or not—that the one thing he would 
hesitate to adopt in a steel works was electrical 
transmission of power. In the first place, in this 
country we had not large central stations for the 
generation of electrical power, and before the elec- 
trical charging machine could be adopted, therefore, 
it would be necessary to establish such a station, 
That was to incur a very serious expense. Then a 
skilled electrical engineer would have to be in 
charge of the apparatus. Of course, if there were 
a considerable installation of electricity already 
in the steel works, the cost on that account would be 
greatly lessened, if not altogether removed. Pro- 
vision would have to be made for this central station 
in the works, and there might not be room enough 
for that. In any case trouble would arise from dust 
or other causes with which all were acquainted, and 
which might be fatal to the successful working of 
the charging apparatus. In any case, Mr. Riley 
did not think that British engineers and steelmakers 
had yet acquired such strong confidence in the use 
of electrical apparatus as would lead them to advise 
the spending of large sums of money for the pur- 
poses indicated by the author. Not only would only 
one machine be required, but probably three or four 
in a large works. For such considerations as these 
he would like to see more of the actual working of 
the electrical charging machine before he decided 
on its adoption. He had not, however, seen the 
machine, and the remarks he had made were simply 
those which rose in his mind as he listened to the 
reading of the paper. He had not considered the 
matter previously, and if he used the apparatus it 
would be in connection with large furnaces. 

Mr. Lauder, of Pittsburg, who rose at the invi- 
tation of the President, said he had not anticipated 
speaking on this subject, otherwise he would have 
come prepared with points of information. For 


this reason he could not go into details ; but after 
what Mr. Riley had said, he was glad to speak 
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about the machine for a minute or two. 





state from his own knowledge that there were no 
objections whatever to the use of electrical power 
in steel works. Like a great many other persons, 
he was very much opposed at first to the extensive 
use of electrical transmission, but now he was a 
complete convert. Facts spoke for themselves, 
and the fact that caused him to change his opinion 
had been the successful results which had followed 
the application of electricity in the works with 
which he was connected. At these works—the 
Edgar Thomson Works—wonderful reductions in 
cost had been made since they had installed electrical 
transmission so extensively as they had done. He 
would not attempt to criticise the details of the 
machine, and, indeed, Mr. Head’s paper was so 
complete that there was really nothing to add to 
his description. He would content himself with 
saying that his company were entirely satisfied with 
the working of the apparatus described, and they 
thought that Mr. Wellman deserved a great deal of 
credit for the manner in which he had designed and 
put the apparatus into use. 

Mr. W. Stirling, of Illinois Steel Works, Chicago, 
said he could add very little to what was already 
before the meeting. Mr. Head’s paper was very 
complete, and described the apparatus in a most 
lucid manner. The speaker did not consider him- 
self a good critic on this subject, because the 
Illinois Steel Company had never had any hand- 
charging. When the works were founded it was 
considered impossible to work the furnaces such as 
they contemplated using without an automatic 
means of charging. All he could say was that the 
machines gave excellent results; no fault could be 
found with the working of the electrical apparatus, 
and its success was proved by the fact that it was 
growing day by day more into use in all large 
establishments. 

Mr. Windsor-Richards had seen the machines 
described charging basic furnaces at the Home- 
stead Works in America a few years ago. He 
then envied Mr. Lauder the large space of ground 
referred to by Mr. Riley as necessary, and which 
could not be got in this country. It made him in- 
clined to wish that they could pull the whole works 
down at Eston and start afresh. He could bear 
witness to the fact that the machine worked remark- 
ably well. It was putting very large ingots into the 
furnace, ingots which, for some reason or the other, 
werenot quite right, and had to be worked over again. 
The work was being done very nearly as easily 
as Mr. Archibald Head had illustrated to them 
with the very beautiful model on the table. The 
great question, however, that had to be considered 
was, Was there any great saving in the use of the 
apparatus ? He was inclined to believe that there 
was a saving. The wear and tear on furnaces must 
be much less, owing to the reduced cooling down. 
That was a very important point, for the roof of a 
Siemens furnace of 40 tons was about the most 
troublesome thing that could well be imagined, and 
he would, therefore, say that if it were possible to 
adopt this machine it would be very advantageous 
to do so. There was nothing very complicated 
about it, for after all it was a very simple apparatus. 
He would like to make reference to one point 
which arose out of this question. Every one in 
this country was surprised at the enormous quan- 
tities of material the Americans always seem to 
get out of their plant, whether it was a Siemens 
furnace, a blast-furnace, or a rolling mill. There was, 
of course, a reason for this, and we were naturally 
anxious to know what the reason might be. The 
speaker was of opinion that the chief cause was that 
the Americans were so quick to adopt any new 
device or invention that would really save labour. 
The English characteristic was not the same. We 
thought over these matters and _ discussed 
them to an unnecessary extent. English steel- 
makers, when anything new was proposed to 
them, attached undue importance to supposed 
difficulties that might arise ; they were afraid that 
anew thing might give a lot of trouble, that it might 
break down and stop the works ; that one thing 
might be diflicult, and another might be trouble- 
some ; in fact, that they could not use it and would 
not use it. The American went on a different prin- 
ciple. Ifa thing possessed merit, he said at once, ‘‘T 
will have that machine,” and the next day it was 
put up. In this way we heard of basic furnaces 
being in use while we had been dawdling along, for 
he did not know how many years, thinking over the 
matter. The Americans started their basic furnaces, 
and did double the work that we did at once. If we 





were to retain our position or compete with other 





670 


ENGINEERING. 





[May 21, 1897. 








THE 


(For Description, see Page 668.) 


CHICAGO DRAINAGE CANAL 











countries we must not be so slow in the future as 
we have been in the past in taking up improvements. 

Mr. Ainsworth, of Consett, had not been able to 
read the paper, and was afraid he could not add 
much to the discussion, although he rose to speak 
at the invitation of the President. He was quite 
sure that every one connected with Siemens furnaces 
would be glad if they could get something in sub- 
stitution for the laborious method of charging by 
manual labour now in vogue. He was, however, 
inclined to think that the saving to be effected 
by mechanical charging was often unduly mag- 
nified. The charging of a furnace was not 
altogether time lost, because melting was going on 
concurrently ; the saving in the actual time devoted 
to the operation of charging was not therefore a 
measure of the money saving. Nevertheless, there 
was no doubt that a great deal might be effected by 
an efticient machine. In regard to that described 
in Mr. Head’s paper, a difficulty he saw would 
arise, was that it would not be possible to lay the 
material around the furnace in the way that had 
always been supposed to be absolutely necessary. 
He would not say positively himself that this 
arrangement was absolutely necessary, but there 
was a belief among furnacemen there must be 
arrangements for carefully placing the pig iron and 
scrap round the furnace in proper positions if they 
would prevent excessive wear and tear of the lining 
of the furnace. Of course, what would strike all 
steelmakers would be that no charging machines 
such as that Mr. Head had described ought to be 
necessary. The proper charging machine would be 
a ladle containing fluid metal. Unfortunately the 
development of steel works operations had not 
arrived at such a state of perfection as to allow this 
to be done. 

Mr. Paul, of Glasgow, said that Mr. Ainsworth 
had taken up the same points on which he had con- 
templated speaking. He thought that the me- 
chanical difficulties which had been raised in the 
discussion were sufticiently answered by the fact 
of the apparatus being in daily operation in 
America. Reference had been made to the advan- 
tages of replacing costly and skilled labour by 
mechanical appliances. Large furnaces required 
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two or three men should be present for tapping and 
fettling operations. This was work more especially 
of a laborious kind; but in addition to that there 
was required the ‘first hand,” who was a highly 
skilled and most expensive man. While they had 
one first hand to each furnace, he was either a large 
part of the time doing nothing, or else was engaged 
in purely laborious work of putting material into 
the furnace. It was when the furnace came to a 
high heat that the critical operations took place, 
and the ‘‘ first hand” was required to be present. 
With the machine described, we understood Mr, 
Paul to say the ‘‘ first hand ” might attend to more 
than one furnace, the machine doing the laborious 
work, while the ‘‘first hand” would be able to 
confine himself to his more proper function of 
using his skill and knowledge, qualities for which 
he was paid a high rate of wages. Mr. Ains- 
worth had raised a point which was worthy of con- 
sideration. It was thought necessary to cover the 
bottom of the furnace with pig iron, in order to 
resist the action that might take place through the 
melting scrap attacking the acid bottom of the 
furnace. In America basic furnaces were largely 
used, and therefore the same difficulty would not 
be likely to be felt there. It was a point to bear 
in mind in this country, where acid bottoms were 
more exclusively used. 

Mr. James, of Cardiff, had given a good deal of 
attention to this question of electrical transmission 
of power, and had had experience with electrical 
cranes in American works; he was able to assure 
Mr. Riley, as the result of this experience, that 
electrical work was not attended with the difticul- 
ties that had been supposed. He had thought out 
the design of a charging machine himself, and 
indeed had attempted more than had been carried 
out by the inventor of the machine described by 
Mr. Head ; his notion had been to bring the pig 
iron from the blast-furnace to the Siemens furnace 
without hand labour at all. At the Dowlais Works, 
with which he was connected, as was well known, 
the pig iron was broken by machinery, and was 
delivered by a shoot into trucks ; this shoot would be 
very suitable for delivering the molten pig iron into 
the boxes which were shown in the model as being 
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carried upon the trucks. He contemplated bring- 
ing the box to the furnace in this way, but instead 
of having separate boxes he would have one only, 
and as the tipping over of the pig iron might 
damage the bottom of the furnace, he proposed 
using a sliding bottom, and letting the charge 
of pig iron out just above the level of the bath. He 
was of opinion that a great deal might be done in 
the direction of mechanical charging, and he was 
sure no apprehension need be felt on the score of 
using electrical transmission of power in connec- 
tion with steelmaking. 

Mr. J. Spencer, of Newburn, who rose at the 
invitation of the President, said he did not think 
he could just then add anything to the discussion 
on the mechanical problem before the meeting. 
He would like to say, however, that we were not 
all‘quite so bad as we were painted by Mr. Windsor- 
Richards in regard to backwardness in adopting 
improvements. A good many manufacturers had 
the enterprise and the desire to take up new inven- 
tions, but were not always in a position to do so ; 
they had adverse elements to contend with ; one 
was that in most cases their works were laid down 
many years ago, and it was, therefore, not always 
possible to have all these new and desirable things. 
There was another obstructive element, which 
would have to be dealt with before the machine 
described by Mr. Head could be extensively em- 
ployed. He referred to the labour question. 
Manufacturers often did not get the return they 
ought to receive when they invested capital in 
putting down new plant; whether such return 
would be likely to be obtained from an installation 
such as this he could not say ; but if it could be 
worked to its full capacity there was no doubt 
that it would be a very valuable addition to steel 
work appliances. 

Sir Edward Carbutt wished to speak on the ma- 
chine from the mechanical point of view, and in 
this respect he thought it was very well devised, 
and they were much obligedto Mr. Head for con- 
tributing so able an account of the apparatus to the 
Transactions ; what he wished more especially to 
do, however, was to emphasise what Mr. Windsor- 
Richards had said. He had no doubt that in this 
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country we were sometimes too conservative; it was 
much to be regretted, as we had the means to carry 
out new inventions ; indeed, money was so cheap, 
that it was difficult to know what to with it. Mr. 
Windsor-Richards had done a great deal of good in 
calling attention to what was going on in America, 
and again by his speech that morning he had carried 
on the work in the same direction. The speaker 
thought thatit wasa very great pity that manufacturers 
should be afraid to go ahead just because they had 
old machinery and did not want to spend money on 
new. If the industrial battle was to be fought, it 
was only by spending money that success could be 
achieved. There was one point in connection 
with the working of the machine to which he 
would like to call attention, Mr. Head had 
not taken sufficient credit for what the speaker 
looked on as a considerable advantage; he re- 
ferred to the fact that in working, the door of a 
furnace would only be opened a comparatively short 
time as compared to charging by hand. It was 
well known that a furnace deteriorated through the 
alternations of temperature due to letting in cold air 
at the door. It was when a furnace was thoroughly 
hot and was cooled down that it got pulled to pieces. 
He thought that the less wear and tear due to hav- 
ing the door open only one hour during a melting, 
instead of three and a half, would soon pay forthe 
extra machinery required. 

Mr. David Evans, of Middlesbrough, bore testi- 
mony to the value of Mr. Head’s paper, and was 
sure the thanks of the Institute were due to the 
author for his description of the machine. The 
contribution was especially welcome in view of the 
laborious work that men had to go through in charg- 
ing furnaces. In 1895 he had visited the United 
States and had seen the Pittsburg and Chicago 
works ; at the latter they had a 50-ton furnace 
working with a Wellman’s machine, and he was 
then very much struck with the rapidity with which 
it did its work and the ease with which it was 
operated. Mr. Ainsworth had spoken of the diffi- 
culty of spreading the charge, but from what he had 
seen in America no trouble seemed to arise from 
this cause. The thing that struck him especially 
was the enormous output of the furnace, and he 
had thought of adopting the mechanical charging ; 
as, however, had already been pointed out in old 
works there was not always plenty of room, and he, 
therefore, could not instal one of these machines. 
When Mr. Tubshaw came to him for advice in lay- 
ing out new works, he had, however, advised him 
to take up the mechanical charging because he could 
so arrange his plans as to afford room for the 
operations. 

Mr. E. Tubshaw, who spoke next, said that Mr. 
Evans had been good enough to suggest these ma- 
chines, and, as a consequence, he had given the 
matter very full consideration, having been to 
Germany to see a machine at work. The result 
was that he was thoroughly satisfied with the 
system, and had decided to adopt it. 

Mr. Renshaw wished to add a few words to the 
discussion from the point of view of an electrical 
engineer. He had had a great deal to do with 
electrical machinery of this kind in mines and in 
engineering works generally. He found that for 
cranes and lifts and hauling and pumping engines 
in mines electricity was a most satisfactory means 
of transmitting power. At the present time there 
were an enormous numberof electrical machines run- 
ning in coal mines, where the conditions under which 
they had to operate were very trying indeed. Wet 
and dust were only injurious to machines that were 
not properly inclosed ; but if due precautions were 
taken in this respect, they ran for years without 
the slightest trouble. He had not had actual ex- 
perience in steel works, but he had heard of a crane 
in the Royal Arsenal at Woolwich actuated by elec- 
trical power. This crane he had described in a 
paper read before the Institution of Civil Engineers 
a few weeks before ; it wis used in the department 
where steel tubes were annealed. The fumes and 
dirt were considerable, but did not seem to affect 
the electrical machinery. 

The President was inclined to agree with some of 
the remarks which had fallen from Mr. Windsor- 
Richards as to our slowness in this of adopting new 
improvements, but this might be explained to a 
certain degree by the fact that steel trade was not 
so paying to manufacturers on this side of the 
water as to encourage outlay of new capital. There 
was one other point to which he wished to call the 
attention of the meeting. Why was it that on the 
Continent small furnaces of about 15 tons were 





worked so much more rapidly than they could be 
in this country? He knew of instances in which 
furnaces working with about 65 per cent. of scrap 
and the remainder pig iron were getting five heats 
in 24 hours, whereas similar furnaces over here, 
having very much the same mixtures, were drawing 
no more than two charges, or at the most three in 
24 hours. He thought there was a great deal in 
Mr. Paul’s suggestion in regard to having one 
good man for three or four furnaces, that plan had 
been in use for some time in the United States, 
and there was no reason why a skilled man should 
throw away his time simply in handling pig iron 
and charging furnaces. 

Mr. Jeremiah Head, in replying to the discus- 
sion, said his task had been considerably lightened 
by the fact that some members had answered the 
objections of others. The most adverse criticism 
had come from Mr. James Riley, who said that he 
would hesitate about the adoption of electrical 
machinery ina steel works with the power supplied 
from a central station. 

Mr. Riley here stated that it was the application 
of electricity in this particular case, the advisability 
of which he questioned. He had himself put in 
central electrical stations. 

Mr. Head accepted the correction, and added that 
he need not say very much about the matter, because 
Mr. Lauder and Mr. Stirling had so well answered 
the objections raised. These gentlemen had had 
experience in this field, and he, Mr. Head, felt 
sure that Mr. Riley would before long alter his 
opinion in regard to this question. Mr. Windsor- 
Richard’s observations were well worth attention. 
He had brought against us the charge of being too 
conservative, and Mr. Head himself was of opinion 
that, compared with American steelmakers, those 
in this country were loth to adopt new things ; the 
best cure for this national failing, supposing it to 
be one, was to travel more. American manu- 
facturers were always glad to see engineers from 
this country, and to show them what there was to 
be seen worth seeing. They paid us the compli- 
ment of coming over here to see what we were 
doing, and it would be wise on our part if we fol- 
lowed their example. The chief hesitators to adopt 
new things that were advantageous, were those 
persons who had not been to see them. If owners 
of works would go and look for themselves, they 
would gain courage to go in for new departures. 
Mr. Ainsworth’s objection as to placing the mate- 
rial on the hearth had already been replied to by 
another speaker. Mr. Paul referred to the difti- 
culty with men; no doubt his view, and that which 
the President had since expressed, contained a 
great deal of truth. It was necessary, certainly, 
that at each furnace there should bea highly-skilled 
man who, naturally, had to be highly paid ; but if 
his time were not fully occupied, the only reason 
why he should not attend to more than one 
furnace was the established prejudice of workmen. 
The machine he had described would enable 
arrangements to be made which would facilitate a 
better state of things. There was no excuse what- 
ever for a man paid the wages of a “first-hand” 
being put to common labour like placing pig iron in 
a furnace. Mr. Spencer had also touched on a 
very important point, the exceedingly great diffi- 
culty for old works to make improvements ; that 
difficulty undoubtedly existed, but it would have to 
be overcome. Steelmakers must remember that 
nature in its economic laws, as well as in its physical 
laws, was inexorable, and the steelmakers of this 
country must, in order to retain their position in 
face of the competition of the whole world, keep up 
to date in their appliances whether they could 
afford it or not. They would often have to think 
more seriously of things they were not in the habit 
of thinking about. Sir Edward Carbutt had pointed 
out that by means of the charging machine the time 
during which the furnace doors were open would be 
lessened. This Sir Edward had truly said would 
prolong the life of the furnace. Mr. Tubshaw and 
Mr. Maybury in this country had given the best 
evidence that could be obtained of their belief in the 
charging machine, for they had decided to use it, 
and to them would be the distinction of being the 
first in this country to erect any machinery of that 
nature, at all events any machinery using electricity 
for its motive power. 


THE CoMBINED OpEN-HEARTH PRrocEss. 
The next paper read was ‘‘On the Practice of 
the Combined Open-Hearth Process of Bertrand 
and Thiel,” by Mr. E, Bertrand, This paper we 





publish in full in our present issue, and we may 
therefore at once proceed to the discussion. This 
was opened by a communication from Mr. Bertrand, 
which was read by the secretary. It stated that, 
regarding the working of highly phosphoric pig by 
the basic process, the writer had made two experi- 
mental heats. He had charged into the primary 
furnace 8 tons of basic pig, containing 2.5 per 
cent. of phosphorus, 1.0 per cent. of silica, 0.6 
per cent. of manganese, and about 3.8 per cent. of 
carbon; to this were added 2 tons of Gellivara 
ore and 1 ton of lime. Fearing that the metal 
if it were decarbonised too far might not run down 
the long runner into the finishing furnace, it was run 
into a ladle and cast. One heat was, therefore, 
cold, while in the other some metal was lost with 
the slag, and for this reason nothing trustworthy 
could be said regarding the yield of metal. The 
analysis of the metal and slag was, however, inte- 
resting, and this Mr. Brough put on the black- 
board. It was as follows : 








— j- - a aaa Slag. 
| @. | PB. | Si |Mn.! Si0. | PO | Fe.’ Cao, 
Pig charged 3.80 2.50 1.00) 0.60 | 
Metal from the | | : | 
furnace . | 1.20 | 0.55 a 19.60 | 21.88 | 6.34 35.40 





From this analysis it followed that the metal re- 
sulting from the primary furnace was the same as 
the metal from the former heats ; it might be con- 
cluded, therefore, that it could be finished in the 
same way and with the same effect ; should expe- 
rience show that a higher percentage of carbon was 
desirable the metal might readily be carbonised 
whilst flowing down into the finishing furnace. 
The gain in carbon would then further result in an 
additional gain of metallic iron from the ore owing 
to the reducing action of the carbon in the finishing 
furnace. The analysis of the slag proved it to bea 
phosphate of the character of basic Bessemer slag, 
and it might therefore be used in the same way for 
fertilising purposes, this would add to the profits of 
the process. 

Mr. Snelus took a great deal of interest in the 
paper for a special reason. It had been proved 
that all the elements found in pig iron could reduce 
oxide of iron, and in that way increase the yield. 
The speaker had read a paper in 1872 on the Danks 
process of mechanical puddling, in this the yield of 
puddled bar was in excess of the pig iron charged 
into the furnace. He was one of the Commission that 
went to America to examine and report on the pro- 
cess, and when the Commission had stated that more 
puddled bar was got out of the furnace than was put 
into it in the shape of pig iron, it was pretty roundly 
asserted that the Commission had been deceived ; in 
fact, that more iron had been put in when they 
were not looking, as in no other way could the ex- 
cessive yield be accounted for. Mr. Snelus was 
sure that they had not been deceived, because the 
members of the Commission had been on watch, 
turn and turn about, day and night, and were not 
one minute absent from the furnace. He had 
come to the conclusion on that occasion—feeling 
sure that no deceit had been practised—that all 
the elements which entered into the composition of 
pig iron, silicon, carbon, sulphur, and phosphorus 
had the power of reducing oxide of iron, and this 
would account for the extra yield of metal. After 
his return to England, Sir Lowthian Bell had come 
down to Dowlais to interview the speaker about 
the results. The late Mr. Edward Williams and 
Mr. Menelaus had also been present, and there had 
been a long discussion on the question. Sir Low- 
thian had then said that he was prepared to admit 
that carbon would reduce the oxide of iron, he 
thought it probable that silicon would do the same, 
but he was not prepared to admit that phosphorus 
and sulphur would act in the same manner. In 
order to clear up the point, the speaker had gone 
to the expense of purchasing a quantity of pure 
silicon, which was rather a costly material at that 
time. He mixed it with some hematite ore and 
placed it in a lime crucible,. which in turn was put 
inside a wrought-iron crucible, and the whole was 
placed in a Siemens furnace ; the result was that he 
found, after a prolonged action, even solid silicon 
had the power of reducing oxide of iron, the ex- 
periment quite upholding the view he had previously 
held. Several years ago, Mr. Snelus had devised 
a reaction process for getting a large yield of iron 
by treating pig iron, containing a large quantity of 
carbon and a large quantity of silicon, directly with 
oxide of iron. The apparatus consisted of a rota- 
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ting furnace, in which molten pig iron and oxide 
of iron were brought together, the pig iron contain- 
ing carbon, silicon, and phosphorus if necessary. 
This was a reaction process, and the reaction would 
be a very violent one. Unfortunately he did not 
get this into practical work, but he found that the 
Americans had tried the process, and that they 
had got a large extra yield of metal. He had not 
been in a position to make further experiments or 
to attempt to make the matter a practical success, 
but he believed there was a field for the system. 
A further point was that the heat required need 
not be produced externally. If a calculation were 
made of the thermal units produced by the oxida- 
tion of carbon and silicon, and the thermal units 
used up by the reduction of iron, it would be 
found that there was no loss of temperature 
during the process, the reactions producing the heat 
necessary if both the pig iron and the oxide of iron 
were of a sufficiently high temperature to begin 
with ; a basic lining would benecessary, because the 
oxide of iron ina molten condition would rapidly 
dissolve an acid lining. Mr. Snelus thought the 
results which had been added to the paper by Mr. 
Bertrand, and which had been read by Mr. Brough, 
in which it was shown that the reduction of the 
carbon in the first furnace was from 3.80 down to 
1.20, the phosphorusdown to 0.55, thesilicon down to 
.03, and the manganese to 0.05, showed that very 
nearly the whole process had been produced in the 
furnace, and practically they had almost got to the 
steel condition required in the first furnace. 

Sir Lowthian Bell said he was called upon to 
take part in the discussion by what Mr. Snelus had 
stated. He did not recollect the interview that 
gentleman had referred to, but he had no doubt 
Mr. Snelus was right. At that time Sir Lowthian 
had made several experiments, and the conclusion 
he had arrived at was identical with that which Mr. 
Snelus had stated, viz., that oxidisation was neces- 
sary to get the heat required for the process. It 
was clear that the whole of the iron had not been 
reduced, otherwise there would be none of it in the 
slag, but, as was shown, there was a considerable 
quantity. Whether the phosphorus acted as a re- 
ducing agent to its full extent it would be difficult 
to say ; that might be the case, and iron might be 
oxidised during the process itself. It was certain 
that carbon was capable of completely reducing 
oxide of iron, but he thought there would be difti- 
culty in reducing oxide of iron completely with 
phosphorus. He would apply the same remark to 
silicon, although the latter would be more manage- 
able than phosphorus, owing to the high volatilisa- 
tion of the latter element. He agreed that the 
question was one deserving of consideration, and 
he had seen the two processes being worked on the 
Continent. Possibly with further experience eco- 
nomy of production might be achieved by it. 

Mr. Wilson had read a paper by Mr. Gilchrist on 
the Bertrand and Thiel process, and some of the 
statements he there came across he found a difficulty 
in accepting ; he, therefore, went to Kladno, and 
watched the furnaces whilst five charges were 
wrought. He took purely a steel-melter’s point of 
view of the subject ; he wanted to see how the 
metal handled in the finishing furnace, for he could 
not believe that it would be in a fit state in the 
ladle. All the metal and scrap were charged in the 
primary furnace, the finishing furnace being empty 
with the exception of the lime and ore. The first 
charge had 20 per cent. of scrap, the second had 
20 per cent. of scrap, the third no scrap, whilst the 
fourth and fifth charges had 10 per cent. of scrap. 
The time of the first charge in the primary furnace 
was 4 hours and 10 minutes; it took about two 
minutes to run down into the finishing furnace, 
from whence it was tapped in 1 hour and 15 
minutes. The second charge took one hour longer 
in the first furnace and five minutes longer in the 
finishing furnace ; the third charge took four hours 
in the first furnace, and 3? hours in the finishing 
furnace. That charge was all pig. The fourth 
charge took 5 hours and 10 minutes in the first 
furnace, and 2 hours and 5 minutes in the finish- 
ing furnace. From what he saw he had come 
to the conclusion that the process was one which 
required very little practice to enable it to be 
worked successfully in the hands of capable melters 
in the basic steel process. 

Mr. James Riley said that the process described 
by the author was essentially an ore process; it 
used to be described as the Landore process, and 
was introduced by Dr. Siemens. Dr. Siemens had 
not before him, however, the advantages of the 





basic hearth on which to work, but he had always 
said there would be a gain by the use of ore. He 
had worked the problem out, as might be read in his 
speeches, by means of the reactions described by Mr. 
Snelus just previously ; the desirability of the process 
in certain ways, when working with such a slag as 
that referred to in Mr. Bertrand’s note, was easy to 
be seen, and the additional yield of iron was no 
doubt accounted for. He had thought that Mr. 
Snelus was going to finish his remarks as to the 
reactions which took place by saying that the 
operations having been carried so far in the first 
furnace, what was the object in transferring the 
metal to another furnace? He was himself at a loss 
to see the advantages of the two furnaces. Mr. 
Gilchrist had been at Newton Steel Works for a 
great many weeks ; on that occasion Mr. Riley had 
provided him with an open-hearth furnace with 
which to make experiments. Arrangements were 
made for tapping slag at a certain stage, and so 
carrying off the phosphorus, when the metal would 
be finished in the ordinary way. A great many 
difficulties arose which it was not necessary now to 
refer to; but he would like to know what was the 
advantage in tapping off the metal from the first 
furnace over taking off the slag and finishing 
in the same furnace. He could not see the ad- 
vantages of the two furnaces in duplicate opera- 
tion, and would be pleased to have some expla- 
nation on the subject. Reading between the lines 
of the communication, it was evident that there 
were difficulties. It could not be otherwise than 
that these should exist in transferring metal of the 
nature of pasty semi-steel down runners, there 
must occasionally be considerable waste of metal, 
even if there were no other contra account to set 
against the economies obtained. At the Glasgow 
meeting of the Iron and Steel Institute, Mr. Riley 
had said it was incredible that phosphorus went off 
early in the operation. All the authorities had 
disagreed with him ; but what he had then stated 
was now confirmed, and showed the great advantage 
of the open-hearth process over the Bessemer con- 
verter. 

Mr. Bernard Dawson said that before steel- 
makers went back from the meeting to pull down 
their works and make room in the confined space at 
their disposal for extra furnaces, it would be well, 
he thought, if the matter were looked at from an 
engineering point of view. Mr. Gilchrist had told 
them, at Middlesbrough, that six furnaces were re- 
quired to do the work that was being done by one. 

he authors had drawn a very pretty picture, and 
no doubt it was very tempting from the chemist’s 
point of view, but it was not chemical points only 
that should be considered. The knowledge of the 
President of the existing open-hearth steel works 
in this country was second to that of no one, and 
he did not think Mr. Martin could point out any 
place in this country where they could get a series 
of furnaces one behind the other at different 
levels. Not only was there the difficulty in getting 
the melted steel down the runners of a distance of 
300 ft. from one furnace to another, but there was 
also that of dealing with the raw material and the 
finished product on different levels. The speaker 
would get over the question of levels by running 
the steel into ladles and transferring it by cranes 
from one furnace to the other, so that the metal 
would not be, to the same extent, subject to cooling, 
oxidation, and to waste as if open runners were 
used. Considering the increased number of fur- 
naces and of plant attached to them, as well as the 
increased area of covered land required—the latter 
a very important consideration—it was profitable to 
ask what gain there was to put against these things. 
Would the increased output from the secondary 
furnace be sufficient to pay for the additional ap- 
pliances? The question of desiliconising was one 
for the chemist to discuss; but if steelmakers 
would cast their pig iron in chills or in ashes 
instead of in sand, the chief source of excessive 
silicon would be got rid of, in that case they would 
have to put silicon in the pig iron in order to keep 
it fluid in the runners. The question of labour 
was another point that had to be considered. Would 
the working men of this country tap a furnace and 
then throw down their tools, running along to 
follow up the steel in the runners and then work it 
at the other furnace. He thought that the whole 
of the men’s time would be occupied in fettling up 
the first furnace and charging it, and then getting 
it ready again, so that three or four sets of men 
would be required to do the work now done by one. 
Against this would be set increased output, The 





extra capital required for the extra plant, and the 
depreciation of the plant would also have to be taken 
into consideration, and there were a great many 
practical details that would have to be considered, 
and which he would have been glad to dwell upon 
if it had not been getting late. He thought that 
the present paper was of an apologetic character, 
because those who had been to Kladno had not seen 
the process at its best. The author had, however, 
put the best before the meeting, but the speaker 
thought that before steelmakers decided to adopt 
it they should go into details about cost, mainten- 
ance, labour, extra land, and extra buildings. All 
these things would have to be set against the 
chemical advantages claimed and the undoubted in- 
creased output. 

Mr. Stead, of Middlesbrough, said he had nothing 
further to say in addition to what he had stated 
during the discussion on a paper similar to this 
read before the Cleveland Institution of Mining 
Engineers, when he had pointed out that the value 
of the process consisted in being able, in Cleve- 
land and in similar districts, to desiliconise ordi- 
nary iron which was sufficiently low in sulphur 
to make steel in the acid-lined furnace. In this 
way they could desiliconise it in the acid-lined fur- 
nace and afterwards transfer it tothe basic furnace. 
The speaker had made experiments in past years in 
order to find out whether the metalloids reduced 
iron from the oxide of iron. Theconclusion he came 
to was that the phosphorus in the pig did act on the 
oxide of iron. Theoretically the silicon behaved in 
thesame way, and, therefore, there ought to be 
large yields. Still those yields were not obtained, 
the reason of the fact being not very clear. His 
own impression was that the oxides of iron did not 
act in the way that was generally supposed. The 
speaker here gave his own impressions as to what 
possibly took place. In conclusion, he thought 
that transferring very hot steel from one furnace 
into another, where there was a lot of cinder, would 
be very much like stirring up together carbonate of 
soda and tartaric acid. 

Mr. Harbord said he had always felt very in- 
terested in the question of the complete reduction 
of the metalloids, and he could bear out by his own 
experiments what Mr. Stead had said as to the 
rapidity of the reactions, and he had had to give 
his experiments up, as the rapidity was so great 
towards the end of the bath that the metal got over- 
oxidised, a phenomenon upon which he offered some 
explanation. The chief advantage in the process 
described in the paper seemed to him to consist in 
getting rid of the greater part of the phosphorus 
in the first furnace, so that the process could be 
finished in a furnace with a eg Se. tt slag. 
Mr. Riley seemed to think that the process could 
be carried on in one furnace, but, to the speaker, 
this appeared to be attended with a disadvantage of 
having to add a lot of cold material at the time when 
heat was most required. The speaker also referred 
to the Talbot process, which was suggested by Sir 
Lowthian Bell’s experiment, of running molten 
iron through molten oxide. In the American éx- 
periment, however, low phosphoric pig was used 
through which the molten metal was run ; this de- 
siliconised and dephosphorised the metal, which was 
afterwards finished in a Siemens furnace. The 
speaker was of opinion that if the mechanical 
details could be worked out by engineers, that was 
the direction in which success might be achieved. 
Sir Lowthian Bell, he believed, got rid of 50 per 
cent. of phosphorus by running molten metal 
through molten oxide. 

Mr. Edward Riley said that at the Bilston 
Works they had tried to desiliconise pig iron in an 
acid-lined converter, after transferring it to a basic 
converter. Asa practical result it was found that 
the labour did not pay for the result, and the 
process was given up, although theoretically it was 
correet. They used a basic converter now with 
great advantage, and put in a certain amount of 
tap cinder, with the result that they got a consider- 
able increase in yield, and were practically using 
oxide of iron in a basic converter. 

Mr. Windsor-Richards said Mr. Snelus was un- 
doubtedly wrong in saying that one furnace did all 
the work, for the figures showed that at the end 
of the first operation there was 10 times too much 
phosphorus in the metal; steelmakers must 
get a furnace which would do better work 
than that, otherwise they would not get engi- 
neers to accept their basic steel. It was very early 
found out in the experiments made in ne we ea 
rising, that the trouble was not to get the phos- 
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phorus down to a moderate extent, but to go below 
that, it was the last small percentage that it was so 
difficult to eliminate. In order to get over that it 
was usual to pour off the slag ; they found out by 
analysis what the phosphorus came down to ; and in 
the Bessemer converter they poured off the slag and 
put in fresh lime, by these means they found that 
the phosphorus at the end of the blow was elimi- 
nated much more quickly than if all the lime had 
been added at first, for these reasons he thought 
a second furnace was most desirable in order 
to make steel absolutely low in phosphorus. 
The speaker went on to say that there was 
an especial reason why the greatest possible 
attention should be paid to what was being 
brought forward in the paper. The available sup- 

lies of ore for making ordinary Bessemer and 
Siemens steel were getting scarcer and poorer in 
quality year by year. It was incumbent on English 
steelmakers, therefore, to improve the basic pro- 
cess, and by dephosphorising our own ores to be 
more independent of foreign supply. In Cleve- 
land, in Lincolnshire, and in Northampton there 
was abundance of iron ore, and he, for one, would 
very much prefer the basic process so improved as 
to bring phosphorus to a very low percentage, and 
thus obtain the confidence of engineers for 
English steel made by the basic process, such as 
they had for that produced on the Continent. It 
would be better to proceed on these lines than to 
encourage the importation of ores from Norway 
and other more distant countries. 

Mr. Snelus, in explanation of what had been said 
by the last speaker, remarked he did not see why 
phosphorus should not be reduced in the first fur- 
nace, if the silicon in the slag were kept low. 


MACHINE AT THE 


(For Description, see Page 685.) 








Mr. Spencer, of Newburn, asked what was the 
cost of the process compared with that of ordinary 
methods. e was of opinion that good steel could 
be made by the means described by the authors, 
but no figures were given as to cost. Mr. Bauer- 
mann wished to know how far the process would 
be available for ores of inferior quality; the ore 
described was an exceedingly good one. It was 
said that if a certain quantity of the metal were 
put into the furnace an equal weight was got out in 
ingots. That might be so, but there was also put 
into the furnace as much good ore as would make 
two more tons of pig iron in the case of 14 tons of 
ingots being obtained ; therefore, in place of work- 
ing with 14 tons of metal they practically had 16 
tons. If an inferior ore containing a large per- 
centage of silicon were used, there would doubt- 
less be a good deal more waste, because it was 
necessary to flux away the silica first. He thought 
the process was only suited for exceedingly good 
ore, such as was not to be obtained very readily at 
the present time. 

Mr. E. P. Martin said that no doubt every one 
was anxious to increase the output of the Siemens 
furnace; it was an excellent machine, but its 
great drawback was that it did not give as large 
an output as the converter. If the process were 
followed of desiliconising in the ordinary con- 
verter and afterwards transferring the metal to a 
basic or an acid-lined Siemens furnace, a consider- 
able increase of make might be attained. Within 
the last few days he had been making experiments 
in that direction at Dowlais, and he thought the 
results were promising. Thirty years ago, in 
America, they were running molten iron and pow- 
dered oxide of iron together. The process had been 
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tried at Dowlais with very peculiar results, but at 
that time they had not the basic Siemens furnace 
at command. He thought that the system might now 
be again brought forward with possibly successful 
results on the lines of those mentioned in the 


aper. 
" Mr. P. Gilchrist, who replied for the author of 
the paper, said he did not pretend to be able to 
answer all the questions, but he would deal with 
some and leave Mr. Bertrand to answer the others 
by letter and at the same time to correct him, the 
speaker, if necessary. Mr. Snelus appeared to 
approve generally of the system, but did not see 
the objection to reducing the phosphorus in the 
primary furnace to a still lower point. The speaker 
was of opinion that it was not advisable to reduce 
either the phosphorus or the carbon to as low a 
pitch as they might be brought in the first furnace. 
The latter appeared to him very much the same as 
the refinery had been in old days, when the pig 
iron was prepared in the refinery furnace down toa 
uniform pitch, no matter what its composition 
might be. In the author’s primary furnace they 
put in the whole of the ore before adding any pig, 
and reduced the phosphorus down to an average 
shown in the paper with carbon, as stated by the 
author. This was a great advance on the basic 
practice of the day, and avoided the unpleasant 
business of ‘‘ pigging back,” which involved keep- 
ing what was almost wrought iron in a liquid state 
in the furnace. The time taken in reducing the 
carbon and phosphorus depended on the skill of 
the workman. Mr. Wilson had watched five 
charges, and there were two cases in which they 
had finished the metal in an hour and in an 








hour and 20 minutes. Details of the working of 
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these charges and the results were given by the 
speaker. In contradistinction to Mr. Snelus, he 
thought it would be undesirable to reduce the 
phosphorus or carbon to their limits in the primary 
furnace, as they must have a fluid metal to run to the 
other furnace. In reply to Mr. James Riley, who 
asked why they had two furnaces rather than tap 
off the slag from the first, they were agreed that if 
fluid pig iron should be shaken up with fluid oxide 
of iron, that would be perfect working, as the metal- 
loids would be got rid of instantly ; but by accident 
they had hit on something almost as good, they 
made the oxide of iron and lime pasty, and by run- 
ning molten metal upon it, a very rapid reaction 
was attained ; it was this that gave the advantage 
to two furnaces. Mr. Dawson had asked why they 
should have a lot of furnaces to do the work of 
one. Mr. Bertrand had stated in his paper, and 
he was the responsible manager of large works, 
that he could get nine charges from three furnaces, 
or three charges per furnace per 24 hours, that was 
50 per cent. cheaper than any furnace working 
singly had yet done. Therefore, all Mr. Dawson’s 
questions about more roofs, more plant, and more 
capital were not necessary ; because, if it were 
possible to get 50 per cent. more out of the same 
number of furnaces, they would want less roofs, 
less plant, and less capitalthan before. He wished 
to correct a mistake he had made at Middlesbrough, 
when he had stated there was a 300-ft. runner 
between the two furnaces, it had been measured 
and found to be 37 yards. As to working by means 
of ladles, Mr. Bertrand had said that for practical 
reasons he preferred runners, but if ladles could be 
used all existing plant would be available ; if not, 
it meant rebuilding furnaces entirely. The prac- 
tical point was whether the taphole might be made 
large enough to run the metal into a ladle, and then 
transfer it to another furnace. Mr. Dawson said 
that the paper was apologetic ; that was naturally 
the case, Mr. Bertrand being in the positon of other 
experimenters, and having to make the best of the 
appliances at his command. He did not agree 
with some of the points raised by Mr. Stead, 
because it was by making the ore hot before they 
ran it on to the metal that the instantaneous action 
was obtained. He was glad to notice that Mr. 
Stead agreed it was not possible to add cold 
material at the end. In conclusion, the speaker 
said he hoped that the Bertrand process would 
enable our make of basic steel to be increased 
somewhat in the direction of the enormous output 
the Germans had reached last year. Ours was a 
paltry amount of basic steel compared to our total 
make, whereas in Germany the facts were quite 
the other way. He thought that this combination 
process would be as advantageous to us as the 
adoption of our processes had been to the German 
steelmakers ; in this country we have the phos- 
phoric pig, and the ore which was necessary for the 
process could be imported ; this the Germans had 
not got, and we should, therefore, have an advan- 
tage over them. 

The discussion on this paper was the last taken 
at the meeting, Mr. Royston reading his two papers, 
one on ‘ Malleable Cast Iron” and the other on 
**Carbon Changes connected with Malleable Cast 
Iron,” in abstract, after which the usual votes were 
passed and the meeting separated. The remaining 
papers on the programme were taken as read. 

"he summer meeting this year will be held in 
Cardiff. 








THE PEUGEOT PETROLEUM MOTOR. 

WE entirely endorse the opinions expressed by 
Sir David Salomons, and most other disinterested 
persons, as to the actual unsuitability of petroleum, 
or rather spirit, motors for use in mechanically 
propelled carriages on common roads. In almost 
every respect they are objectionable, and but few 
valid reasons can be advanced in their favour. 
Apparently for a long time to come we shall 
be free from the inconvenience to general traftic 
legalised last November, but engineers and 
manufacturers are still occupied in improving 
the crude and imperfect arrangements that have 
hitherto been made to do duty for road motors, 
with the probable result that, in France at least, 
the competitions of the coming summer will bring 
with them more efficient and practical machines 
than have hitherto been put upon the road. Fore- 
most among the French workers in this infant field 
of industry is M. Peugeot, whose system we have 
already described in much detail (see ENGINEERING, 





vol. lxi., pages 276 and 305). That is to say, we 
have described the arrangement he has put in service 
with comparative success. Since that date, how- 
ever, this inventor has introduced many improve- 
ments, amounting practically to the creation of a 
new system, which we propose to describe in the 
present article. To speak more exactly, the 
Peugeot carriage was originally fitted with the 
Daimler motor, and it is the substitution of this 
type for one of M. Peugeot’s own design which 
forms the new development. 

The new motor is, in fact, the one to which we 
referred when giving an account of the last Paris- 
Marseilles race (see ENGINEERING, vol. lx., page 
576) ; it will be remembered that the result obtained 
was somewhat remarkable, especially as the motor 
had only just been turned out of the Peugeot works 
at Mandeure, Department of the Doubs, without 
preliminary trial. The constructor received a first 
prize, but we were not at the time in a position 
to illustrate the machine. M. Peugeot has now 
placed drawings (see page 676) at our disposal, 
and the present is an apropos time for publish- 
ing them, as the system has recently scored some 
new successes in France. These were obtained at 
the road motor competition between Marseilles and 
Monte Carlo vid Nice, for which a large number of 
carriages and motor cycles were entered. We have 
not published any detailed description of this com- 
ranges because, toa large extent, it closely resem- 

led the Paris-Marseilles race, although some new 
and interesting results were obtained, chiefly with 
reference to the relative values of steam, and petro- 
leum or spirit, as a motive power. The struggle 
was particularly close between the De Dion and 
Bouton motors, representing the former, and 
the Peugeot motor, representing the latter. The 
motor to which the first prize was awarded 
belonged to the Count de Chasseloup - Laubat, 
and was built by MM. de Dion and Bouton. This 
carriage was driven by an 18 horse-power steam 
motor, and the carriage in running order weighed 
2.3 tons; the average speed recorded over the 
course of 240 kilometres was 31 kilometres per 
hour. The second place was secured by a Peugeot 
carriage with the new motor ; this only weighed in 
running order 650 kilogrammes, and was fitted with 
a motor of 6 horse-power. This was followed by a 
Panhard and Levassor carriage weighing 1300 kilo- 
grammes, and fitted with an 8 horse-power engine. 
Fourth in order of merit was a vehicle by the same 
constructors, with a 6 horse-power motor and weigh- 
ingaton. The foregoing order was adopted in giving 
the prizes, the only condition recognised being that 
of speed, without reference to the power employed. 
On this basis the superiority of steam was clearly 
established, as the Peugeot motor had made an 
average of only 29 kilometres, as compared with 
the 31 kilometre average of De Dion and Bouton. 
This was the more interesting, as in all previous 
trials the results had been reversed. The advocates 
of the spirit motors do not, however, accept this 
view, and claim that benzoline, or one of its highly 
inflammable equivalents, is the only source of 
energy by which lightness and simplicity can be 
secured, It will be admitted that their protest 
against the victory of steam in the Marseilles- 
Monte Carlo race is so far justified that it 
is unreasonable to regard speed as the only basis of 
comparison without considering weight, power, and 
several other conditions. The decision has raised 
quite an ardent discussion in France, and demands 
are made that on the occasion of future trials 
the awards should be based on wider and more 
satisfactory data than has hitherto been the case. 
A correspondent in the ‘France Automobile” 
wishes the total weight per horse-power to be taken 
into consideration, since it is evident that with 
equal speeds, that vehicle having the greatest 
weight per horse-power is—other things being 
equal—the most efticient, and fromthisacomparative 
speedcan bededuced. Moreover, the mosteconomical 
carriage is that which has the least deadweight per 
passenger, and this should introduce an additional 
factor into the classification. The same cor- 
respondent carries his recommendations a_ little 
too far when he urges that wind resistance should 
also be taken into account, since its total effect is 
less on a heavier than on a lighter carriage. As- 
suming these various data, the results of the Mar- 
seilles-Monte Carlo race would have been very dif- 
ferent. The De Dion and Bouton motor would 
have been relegated to a sixth place, while one of 
the Peugeot carriages, that was ranked seventh, 
would have been an easy first. The heavy steam 








carriage, with its six passengers and 18 horse-power, 
hauled only 151 kilogrammes per horse-power, and 
weighed 384 kilogrammes per passenger, while the 
small petroleum motor, on the other hand, hauled 
248 kilogrammes per horse - power, and weighed 
only 163 kilogrammes per enger carried, Con- 
tinuing the comparison farther, it is shown that the 
second, third, fourth, and fifth places belonged to 
the vehicles driven by the petroleum motors, the 
two steam carriages coming after. It is admitted 
that the consumption of fuel was less for the latter, 
though not sufficiently to affect the comparison. 

Another engineer proposes to apply a coefficient 
which he calls the ‘‘force-voyageur-kilometre,”’ 
that is to say, the energy necessary to transport 
one passenger at the rate of one kilometre per hour ; 
he calculates this coefficient on the power of the 
motors, the number of passengers carried, and on the 
mean speed acquired, and he divides the first 
product by the two others. The result obtained 
by this means is proportional to the total power, 
and inversely proportional to the number of pas- 
sengers. This coefficient provides for the weight 
per horse-power, the weight per passenger, and 
the influence of the wind. Applying this method 
to the recent Marseilles-Monte Carlo race, it is 
shown that the Peugeot carriage should have scored 
an easy first place. Needless to remark that the 
advocates of steam power, and especially the makers 
of the De Dion and Bouton motors, join issue. 

The illustrations on page 676 show the new 
Peugeot motor and carriage ; with the latter we 
need not concern ourselves, as it is substantially 
similar to that already illustrated and described by 
us. The motor is of the horizontal two-cylinder 
type, attached towards the forward part of the car- 
riage to a cylindrical box forming a frame through 
which passes the motor shaft; at the back the cylin- 
ders are attached to a box that serves as a compres- 
sion chamber and contains the various valves of the’ 
engine. The cylindrical frame at the front is made 
in halves connected on the axial plane of the cy- 
linder, so that by removing the upper half, access is 
given to the mechanism ; for the purposes of oiling 
and general inspection, a small opening is made in 
the upper half, closed by a sliding cover. Two 
other openings are also made in the sides of the 
box to admit air for cooling the cylinders. The 
same frame contains the bearings of the main shaft 
which passes through it, as shown in the illustra- 
tions. At one end of this shaft is a fiywheel re- 
cessed, as shown in the section Fig. 6, to receive 
the cone of a friction clutch for transmitting motion 
to the wheels through the gearing, the general 
arrangement of which is indicated in Fig. 3; at 
the other end of the shaft is a hand crank for start- 
ing the motor; there are two cranks made on the 
shaft at the same angle, an expansion cam C, and a 
centrifugal governor. As the whole of this me- 
chanism is inclosed in the cylindrical frame, it can be 
easily maintained in a good condition of lubrication, 
and free to a considerable extent from dust. The 
gas is drawn into the cylinders through the inlet 
valves placed at the upper part of each cylinder ; 
the exhaust valves are located beneath. By re- 
moving the cover at the top of the valve-box, 
access is at once obtained, so that the valves can be 
adjusted or removed without interfering with any 
other part of the mechanism. The valve-box, 
together with the rear part of the cylinders, which 
is inclosed in a jacket, is cooled by a circulation 
of cold water. 

The method of exploding the gas charges need 
not be described, as it is practically the same as 
that used in the older type of motor employed on 
the Peugeot carriages. The illustrations show that 
the firing device is placed on the back of the box at 
the rear of the cylinders; it contains two igniting 
tubes communicating respectively with the space 
between the two valves of one cylinder. These 
tubes are maintained at a suitable temperature by 
two oil burners ; the lower part and the controlling 
tap are seen at the bottom of the lantern, Fig. 5, 
in which the air admitted to the carburating cham- 
ber is heated. 

By reference to the various illustrations it will 
be seen that beneath the motor and parallel with 
its longitudinal axis is a shaft running from end to 
end. At the front ead where it enters the cylindrical 
box, it carries a lever which is made with a slide at 
the upper end. This slide K engages in the groove 
of the cam C, of which a side view is given in Fig. 8. 
An angular movement is imparted to it by this 
arrangement, giving to the distributing shaft a 
partial rotation. This oscillation is transmitted to 
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the inverted A-shaped piece keyed to the rear end, 
and seen clearly in the perspective view of the 
motor, Fig. 4, almost beneath the lantern contain- 
ingthe burners. Each branch of this A-piece, of 
which a separate view is given in Fig. 7, has a 
small lever articulated to the end, which lifts the 
exhaust valves at the proper moment, the arrange- 
ment being such that the A-piece can only lift one 
exhaust valve at each revolution of the motor. By 
this arrangement the explosions are successive, and 
there is one to each revolution of the motor. 

If the speed becomes excessive, the centrifugal 
governor already referred to overcomes the re- 
sistance of the spring R placed at the front end of 
the distributing shaft and coiled around the ex- 
tension of the block D. This block is then pushed 
back by means of bent levers shown in the illus- 
trations, and couples with a piece T-shaped in plan, 
that is placed above the arms of the small levers 
articulated on the branches of the A-shaped lever 
already described. As the small levers are held 
up by springs, they yield under the pressure 
created, and in their movement affect the normally 
straight arms that actuate the exhaust valves; these 
arms then pass on one side of the valve-rod, and 
the exploded charge not being able to escape, there 
is no new admission. An explosion being thus 
missed, the speed is immediately reduced, and with 
the reduced movement of the governor all the 
various parts resume their normal positions. 

We think that with the aid of the illustrations 
the very ingenious details of M. Peugeot’s new 
motor will be understood from the foregoing de- 
scription ; the mode of transmitting the power to 
the wheels is indicated in the engravings, and, 
besides, does not differ essentially from the former 
types of the Peugeot carriage which we have already 
dealt with. We shall watch with interest the pro- 
gress of this system during the road motor trials 
that will no doubt take place in France during the 
coming summer, and certainly at the Brussels Ex- 
hibition, where, at Tervuren, a track is being laid 
specially for competitions of this class. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on May 14, 
Mr. Shelford Bidwell, President, in the chair, Mr. W. 
Watson described ‘‘An Instrument for Comparing 
Thermometers with a Standard.” The thermometers to 
be compared are inserted together in an inclosed vapour- 
tube, the temperature of which can be maintained very 
constant at different parts of the scale. The apparatus 
is an adaptation of the arrangement designed by Ramsay 
and Young for vapour densities. It consists of a wide 
vertical glass tube with a narrower tube attached at the 
top. The narrow tube bends downwards and communi- 
cates with a closed vessel of considerable volume. A 
portion of the vertical tube is surrounded by a condensing 
jacket, and a manometer tube is inserted near the top. 
The object of the large vessel is to diminish errors arisin, 
from fortuitous changes of pressure resulting from smal 
leakages or ‘‘bumping” of the boiling liquid. Elec- 
trical heating of the bulb containing the liquid effec- 
tually removes the ‘‘ bumping.” The following liquids 
used consecutively give a range of temperature from 
20 deg. Cent. to 120 deg. Cent.: Carbon bisulphide 
(20 deg. to 46 deg.), ethyl alcohol (80 deg.), chloro-benzine 
(120 deg.). The apparatus when once started requires 
very little attention; from results submitted by the 
author, the variations donotexceed —- Cent. per hour. 
In constructing the various parts, the difficulties of glass- 
blowing are soaiened by making the joints of india-rubber 
stoppers, attached to the glass with india-rubber solution. 
Each joint is jacketed with glycerine. If the above 
liquids are used in the vaporiser, the scales of the 
thermometers can always be read within the tube; it is 
only with water that the condensed vapour gives trouble. 

Professor Ayrton thought the apparatus would come 
into extensive use; it did away with errors arising from 
differences of length of thermometer stems; it left no 
question as to the equality of temperature of the two bulbs; 
and there was no probability of error due to a difference 
of thermal ‘‘lag” in os | two thermometers. 

Mr. Watson, in replying to a question of Professor 
Perry’s, said the fact of using india - rubber joints 
limited the available range of temperature. Working 
with blown joints, Ramsay and Young had found no 
difficulty with their vapour-density experiments at higher 
temperatures. 

Professor Carey Foster read a paper by Mr. D. K. 
Morris, of Zurich, on ‘‘ The Effect of Temperature upon 
the Magnetic and Electric Properties of Iron.” The inves- 
tigation relates to the measurement of the magnetic per- 
meability, hysteresis, and electrical resistance of iron ; 
simultaneously, at different temperatures, The specimens 
are formed into annular rings, made from ironstrip, The 
strip is first lapped round with asbestos-paper and mica, 
and then Wout upon itself to the required thickness. A 
platinum wire is included in the mica lappings, for ther- 
mometrical pu . Upon each annular ring are the 
following windin (1) A primary magnetising coil ; 
(2) asecondary coil connected to a ballistic galvanometer ; 
(3) an electrical heating coil. Further, the iron strip is 
itself connected to a Wheatstone bridge, for resistance 





measurements. The coil can be heated to 1050 deg. Cent. 
At the higher temperatures the surrounding air has to be 
freed from oxygen; this is done by inclosing the coil in a 
suitable vessel and exhausting with an air pump; when 
most of the air has thus been removed, the residual oxygen 
is absorbed by an electrically heated iron wire. Curves 
are drawn representing the changes of permeability at 
the different temperatures; and, at the same tempera- 
tures, the corresponding hysteresis loops are plotted. The 
hysteresis diminishes with Pee agen it nearly vanishes 
at about 764 deg. Cent. At the suggestion of Professor 
Ayrton, it was that the discussion on this paper 
should be adjourned until the publication of the alta 
The ag oe will, therefore, be printed without delay. 

Mr. Rollo Appleyard read a paper on ‘‘ The Formation 
of Mercury Films by an Electrical Process.” If asheet of 
damp leather, or similar permeable substance, is used as a 
separating diaphragm between two bodies of mercury, 
and a current is sent through it, a film of mercury is de- 
posited upon the surface connected to the positive pole; 
and the film remains on the diaphragm after removal 
from the apparatus. If the diaphragm is replaced in the 
apparatus, and subjected to a current in the reverse 
direction, the film vanishes from that surface, and a 
second film appears on the other side. That isto say, 
the film is always on the side of the diaphragm connected 
to the positive pole of the battery, and there is no film on 
the negative surface. Different diaphragms and films 
were exhibited of filter-paper, asbestos-paper, plaster of 
Paris, &c. A current of about ;; ampere, or more, is 
necessary. A sheet of tinfoil included between folds of 
filter-paper becomes perforated with pinholes when the 
current is tween the outside surfaces. This 
happens whether the outside electrodes are mercury or 
metal plates. If the top electrode should be tinfoil, this 
also becomes perforated, as well as the included sheet. A 
further experiment was shown in which a gold coin is 
placed upon the folds of filter-paper ; the current pro- 
duces a gold-discoloration which penetrates the folds. 
This, it was suggested by the author, may help to account 
for the formation of metallic lodes and veins as they exist 
in rocks, and they may ‘aed explain the ‘ inducto- 
scripts” of Mr. F. J. Smith. 

Dr. S. P. Thompson said he did not know of any other 
example of an anode being more active, mechanically, 
than the cathode, except the electric arc. He was sur- 
prised that the film should appear on the positive surface. 

Mr. Shelford Bidwell thought selenium presented, in 
some of its actions, an example of the anode being thus 
active. 

Professor Ayrton said that if a vessel containing a sub- 
stratum of mercury amalgam was filled up with water in 
which gold crushings were washed, the gold descended 
into the amalgam. This, however, might be due partly 
to gravity and partly to simple electrolysis. 

Mr. Appleyard said he had no definite views as to the 
formation of the films. He believed it to be a secondary 
effect of electrolysis, aided by electric osmosis. The 
experiments of Mr. C. K. Falkenstein upon the electric 
tanning of leather, and the early results of M. Perret, 
helped the idea of electric osmosis; they were not suffi- 
cient, however, to justify that theory, without further 
research. A careful chemical analysis of the deposits left 
in the folds of filter-paper would be the best guide. 








ROYAL METEOROLOGICAL SOCIETY. 

Tue monthly meeting of this Society was held on 
Wednesday afternoon, the 19th inst., at the rooms of the 
Royal Astronomical Society, Burlington House, Mr. E. 
Mawley, F.R.H.S., President, in the chair. 

Mr. F. Gaster, of the Meteorological Office, read a 
paper by himself and Mr. R. H. Scott, F.R.S., ‘‘ On the 
Mean Monthly Temperatures of the British Isles.” The 
authors dealt with the means of the daily minimum, 
average, and maximum temperatures for the various 
months of the year in the 25 years 1871-95. They pointed 
out that there is a great difference between the amount of 
range of temperature at the coast stations and that re- 
corded inland. The range between January and July 
amounts to about 16 deg. at coast stations, but to more 
than 23 deg. at the inland stations. The contrast between 
the temperature of the air at inland and at coast stations 
at different times of the year is due to the following 
causes : (1) The constant tendency of the sun to heat the 
surface of the earth; (2) the equally constant ten- 
dency of the earth to radiate its heat into space 
—both of these being modified twa by the 
aqueous vapour and the clouds suspended in the atmo- 
sphere ; (3) the fact that the solid portions of the earth 
absorb and reflect heat much more rapidly than the water; 
and (4) that while the ocean to the westward is of enor- 
mous size and great depth, the sea to the eastward is, 
comparatively speaking, limited in area and shallow, and 
separates the eastern shores of the British Islands from 
those of continental Europe a a small distance. 

A paper by Mr. C. V. Bellamy, ‘*On the Rainfall of 
Dominica, West Indies,” was also read. The author gave 
an interesting account of the climate of the island, and 
then discussed the monthly returns of rainfall from 27 
stations — the four years 1893-6. The rainy season 
extends from July to November, the other months repre- 
senting the dry season. The month of November, 1896, 
was the wettest on record. 





So ong gp cage ary the last few days the work of 
ey in the water at St. Andrew’s Dock extension at 
Hull has been completed. The construction of the ex- 


tension has occupied about 2} years. The works would 
have been finished much sooner, but for an unfortunate 
accident which occurred about a year since, when the 
dock was prematurely flooded. 








LAUNCHES AND TRIAL TRIPS. 


THE oil-tank steamer Jupiter, built by Messrs. William 
Dobson and Co. to the order of Messrs. Lane and Mac- 
andrew, of London,’for service on the Volga, was taken 
on her trial trip on the 10th inst., when very satisfactory 
runs were made on the measured mile, the speed obtained 
being a little over 11 knots. The vessel measures 275 ft. 
by 32 ft. by 19 ft. 8 in., and is fitted with twin-screw 
compound condensing engines having cylinders 24 in. 
and 46 in. in diameter by 27 in. stroke, and built by the 
Wallsend Slipway and Engineering Company, of New- 
castle. The two large boilers are fitted for oil burning, 
as well as coal consumption. She is constructed under 
the superintendence of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, and is built in two 
sections, in order to pass the Russian canals, and is 
capable of being separated or jointed together afloat, 
special pontoons being supplied and sent out with the 
vessel to keep her in trim during the operation. 





On Saturday, the 15th inst., the s.s. Briton, built by 
the Sunderland Shipbuilding Company, Limited, was 
taken to sea on her trial trip, when a 5: of 114 knots 
was obtained, the vessel being fully loaded. The steamer 
measures 206 ft. between perpendiculars by 30 ft. broad, 
and is 14.2 ft. deep. The engines are of the tri-compound 
type, built by Messrs. The North-Eastern Marine En- 
gineering Company Limited, Sunderland, having cylinders 
17 in., 28 in., and 46 in. in diameter by 30 in. stroke, and 
designed for 175 lb. working pressure. The vessel is built 
upon very fine lines for a steamer of this type, and upon 
a net register of 246 tons carries 1000 tons, and draws 
13 ft. when fully loaded. 


On Tuesday, May 18, the Blyth Shipbuilding Company, 
Limited, launched from their shipbuilding and repairing 
works at Blyth a large steel screw steamer named the 
Dauntless, and built for Messrs. Sutton, Brewis, and Co., 
of Newcastle-on-Tyne. The vessel is designed to ca 
about 3500 tons on a very light pean ay of water, and is 
of the following dimensions: Length, 298 ft.; breadth, 
43 ft.; depth, 21ft. 2in. The engines are of the triple- 
expansion class, and will be — by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, and with all their 
latest improvements. The hull and engines have been 
built under the superintendence of Mr. M. Havelock, 
consulting engineer, Newcastle-on-Tyne. 





The Great Eastern Railway Company is just adding to 
its — fine fleet of passenger boats plying on the new 
route to the north of Europe from Harwich vid the Hook 
of Holland a fine twin-screw steamer named the Dresden, 
which has been built at Hull by Earle’s Shipbuilding and 
Engineering Company, Limited. The ship, which is 302 ft. 
long, is 2 ft. wider than her four predecessors, and although 

ssing machinery of practically the same power, yet 
er lines being somewhat better, she has attained a hi 
speed. The contract was for 174 knots, with a load on 
board equivalent to her complement of passengers, and 
the amount of cargo usually carried ; but on the full-power 
trials !ast week both on the measured mile and on the 
long-distance run the average rate was much in excess of 
that stipulated for; indeed, on a course covering more than 
100 miles, the ship maintained an average speed of close 
upen 19 knots per hour under conditions of weather that 
were distinctly unfavourable, while the working of the 
machinery was in every respect most satisfactory to all 
concerned, and highly creditable to the builders. 








Tur EXTENSION OF MALMé Harsour.—The extension 
of Malmé Harbour, Sweden, is calculated to entail an ex- 
penditure of 1,800,000 kr., or 100,000/., which will be ob- 
tained by a loan. The east pier will be extended to 
about twice its present length, and by the construction of 
a new reservoir the area of the harbour will be about 
doubled. Thedepth will be about 24 ft., and the harbour 
= eg protected by a breakwater of some 2500 ft. in 
ength, 





IcELAND.—Mr. Alderman Doughty, M.P. for Grimsby, 
has forwarded to Mr. Goschen, First Lord of the Admi- 
ralty, a memorial prepared by the Hull and Grimsby 
Fishing Association with reference to a hydrographic 
survey of the coast of Iceland. The memorialists state 
that, having carefully examined the charts now available 
for seamen and fishermen, they consider them inadequate. 
They further point out that the general trade of Iceland 
is increasing considerably, this being the result of fishing 
carried on not only by British vessels, but also by the 
inhabitants of Iceland. During the last two years large 
quantities of fresh herrings have been exported from Ice- 
land to the United Kingdom and the Continent. Prior 
to 1895 no fresh herrings had been so exported. This 
particular industry is carried on by the Icelanders them- 
selves, who net herrings in their fiords. In return a con- 
siderable quantity of coal and general merchandise is now 
imported into Iceland. There are also indications that 
Iceland will shortly become a resort for yachtsmen and 
other holiday-makers. The island contains 900 miles of 
coast line which is very inadequately ens the diffi- 
culties of navigation are very considerable, and they are 
further increased by the prevalence of fogs and dense 
mists. Compass variations are also serious. The memo- 
rialists further direct attention tosunken rocks and outlying 
islands, the exact position of some of them being very 
doubtful. The memorialists consider that, in view of a 
steady and general diminution in the fish supplies of the 
North Sea, the fishing banks round Iceland are of great 


) value in connection with the food supply of Great Britain, 
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COMPOUND LOCOMOTIVE WITH AUXILIARY CYLINDERS. 
CONSTRUCTED BY MESSRS. KRAUSS AND CO., ENGINEERS, MUNICH AND LINZ. 


(Fer Description, see Page 691.) 








Fig.6 
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| adopted as fuel. To those factories the naphtha is con- 

| veyed by rails from the River Bjelaja. It would, no 

| doubt, be a great advantage if naphtha could be more 

| universally adopted in those parts, but the cost of trans- 

| a is in many cases a serious obstacle. Endeavours are 
ing made in various directions to reduce the rates. 





Prersonat.—Mr. Killingworth Hedges, M.I.C.E.. has 
removed his office from 28 to 92, Victoria-street, and his 
laboratory, to Emery Hill-street, Francis-street, West- 
minster.—Mr. J. G. Mair recsnang | has given up his ap- 
pointments with Messrs. James Simpson and Co., with 
whom he has been professionally associated for more than 
|24 years; Mr. Mair Rumley’s address is 43, Palace 
Court, W.—Mr. Fred. W. Carlton, of the Great Western 
Railway Company, and Mr. Thos. W. Ford, of the Great 
Eastern Railway Company, after 11 years’ service in each 
case, are resigning their positions with these companies, 
| and are starting in partnership on May 21 as engineers 
/and commission agents at Connaught Mansions, 34, Vic- 
| toria-street, Westminster, S.W. 
| NortincHam.—A Committee of the House of Commons 

which has been occupied for nearly three weeks with a 

Bill for the improvement and extension of the water 

supply of Nottingham, has passed the preamble of the 
| measure, with, however, certain limitations. Under the 
|new Bill the Nottingham Town Council will have a 
| pumping station at Broughton. The Nottingham Town 
| Council is, no doubt, well advised in providing for an 
| extension of the water supply of the town, in view of its 
great growth in population and general importance. The 
| council is, however, looking somewhat beyond Notting- 
|ham proper, and is also proposing to supply water to 
| auighhonsie places. This is something of a new depar- 








NaputHa FvurL.—Naphtha is becoming more generally | material, and at the Minjarski works, in the Ssimski | ture in connection with corporation water supply, The 
used as fuel in the mining and industrial concerns of the | district, naphtha is used for puddling, so that more wood | measure has provoked a good deal of adverse criticism 
Ural. Among other places, it has been adopted at the | can be used for the pig iron manufacture. Also, at the | and opposition ; hence the length of time devoted to its 


Ustj-Katawski factory for the manufacture of railway | Slatoust works napht 








a is about to be, or has already been, | consideration by the Commons Committee, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 12. 

A REDUCTION of pig-iron output has begun, and will 
probably continue during the summer months. Prices 
are weakening under freight reductions. Cost has been 
reached at many Pennsylvania and Ohio furnaces, and 
there seems to be nothing else to do than to curtail 
until demand improves prices. Within a week a 
number of large consumers have made contracts for 
summer and autumn delivery, wisely following in the 
footsteps of a few the week before. Others will pro- 
bably decide to cover, and a general demand may arise 
for all except forge irons. The big contract of 20,000 
tons came last week for the Montreal Bridge, and went 
to Pittsburg at unheard-of prices. Railway managers 
in some cases are urging their companies to contract 
now for projected work, and in two or three ascer- 
tained cases this course is to be pursued. Structural 
material can now be had at prices which six months 
ago would have been regarded as impossible. There is a 
great deal of work in specification stage, but the rail- 
roads are not in shape to run into large expenses. The 
bar mills are gathering in some business. Western 
wrought pipe mills are busier. Good season contracts 
for merchant steel continue to be reported in western 
markets. Large orders for lake ores are daily ex- 
pected, non-Bessemer at the equivalent of 8s. at ship- 
ping point, and Bessemer at 10s. to lls. Negotiations 
are pending at Pittsburg to-day for large blocks of 
billets, and big transactions will soon be announced. 
The export of heavy forgings for machinery continues, 
and active canvassing is going on in foreign countries 
for new work. Despite the dulness and low prices, 
there is an apprehension that a sudden reaction may 
be precipitated at any time. There will be a rush for 
deliveries of material during the third quarter, and the 
mill managers are aiming to keep their mills open for 
quick deliveries during that quarter at a sharp advance 
over current rates if possible. This is more easily 
desired than accomplished. Light steel rails are 
selling well among western roads. Heavy sections are 
dull, Anxiety prevails in trade circles, and reporters 
of iron markets all over the country are unable to 
conceal the feeling of disappointment and dissatisfac- 
tion prevailing among iron and steel makers, 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet in the 
forenoon last Thursday, when some 25,000 tons of pig 
iron changed hands. Prices were fiat, and at the last 
Scotch was down 5d. per ton, Cleveland 4d., and hematite 
iron 4d, to 6d. In the afternoon other 26.000 tons were 
sold, and prices gave way still further, Scotch finishing 64d. 
per ton down on the day, and Cumberland hematite iron 
8d. perton. The settlement pricesat theclose were: Scotch 
iron, 44s. 3d. per ton ; Cleveland, 39s. 44d. ; Cumberland 
and Middlesbrough hematite iron, 47s. 44d. and 48s, 74d. 
per ton respectively. Only a moderate amount of busi- 
ness was - mo on Friday forenoon, about 20,000 tons 
being dealt in. The tone was again flat, and prices 
sagged all round from 1d. to 24d. per ton. In the after- 
noon the market was more active, quite 25,000 tons of 
iron being dealt in, and the buying was of an influential 
character, with the result that the forenoon losses were 
completely recovered. At the close the settlement prices 
were 44s. 3d., 39s. 44d., 47s. 44d., and 48s. 6d. per ton. 
The market was quiet on Monday forenoon, but there was 
a good tone prevailing. Some 15,000 tons were dealt in, 
and prices shenacel all round 2d. to 24d. per ton. In the 
afternoon the market was very strong, the statistical 
position quite overshadowing the depressing reports from 
America. The sales amounted to 25,000 tons, and at the 
close Scotch 1ron showed a rise of 7d. per ton from Friday, 
Cumberland hematite iron and Cleveland 54d. each, and 
Middlesbrough hematite iron 114d. per ton, so that 
the settlement prices finished up at 44s. 104d., 39s. 104d., 
47s. 104d., and 49s. 3d, per ton. Business was very quiet 
on Tuesday forenoon, but very firm. About 15,000 tons 
were dealt in, and there would have been more, had 
holders been ready sellers. There were slight changes in 
price. In the afternoon the market continued strong, 
the close being at the best, and showing an all-round ad- 
vance of 4d. per ton on the day. The sales amounted to 
25,000 tons, and the settlement prices were 45s. 3d., 
40s. 14d., 48s. 3d., and 49s. 3d. perton. The market was 
very quiet this forenoon, and prices were irregular. 
About 15,000 tons were sold. At the afternoon meeting 
of the “ring” there was a strong market, and some 
20,000 tons were dealt in. Prices closed at their best, 
Scotch and hematite iron being 34d. up on the day, and 
Cleveland 24d. up. The settlement prices were 45s. 6d., 
40s. 44d., 48s. 6d., and 49s, 3d. per ton respectively. 
The following are the current quotations of some No. 1 
special brands of makers’ iron: Clyde, 50s. per ton ; Gart- 
8 ~— and ee. - oe. epee —_ ; — 
51s. 6d.—the foregoing all ship at Glasgow; Glen- 
pnem omg ey at Ardrossan), 50s.; Shotts (shipped at 

eith), 51s. 6d.; Carron (shipped at Grangemouth), 51s. 6d. 
per ton. Last week’s shipments of pig iron from all Scotch 
ports amounted to 5292 tons, as compared with 4635 tons 
in the a week of last year. They included 
225 tons for India, 500 tons for Australia, 950 tons for 


Germany, 350 tons for Russia, 427 tons fer Holland, 115 
tons for China and Japan, smaller quantities for other 
countries, and 2427 tons coastwise, 


The furnaces in blast 





still number 81, as compared with the same number in 
the corresponding week of last year. Six of them are 
making basic iron, 38 are working on hematite ore, and 
the remaining 38 are making ordinary iron. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 357,245 tons yesterday afternoon, against 358,289 
tons yesterday week, thus showing a reduction for the 
week amounting to 1044 tons. 


Finished Iron and Steel.—The market for finished iron 
and steel has been steady during the past week ; still the 
furnaces and mills are well employed. The large steel 
works are still very full of work, and they report that 
there are still considerable orders for rails in the market. 


American Competition in the Tube Trade.—American 
competition in the iron and steel trades has begun seriously 
to affect another of our local industries. For some time 

t the Scotch makers of iron and steel tubes have been 
eeling the pressure of American competition, as several 
of the largest tube firms in the United States have opened 
agencies on this side, and are bidding for orders. Several 
have recently been placed for oil pipe lines (in connection 
with the discoveries of oil wells in Sumatra and Borneo) 
in the United States at prices which the British makers 
could not look at. The American firms are shipping 
boiler tubes here, and they are disturbing the position 
very much. The important point for the British maker 
is whether this is merely a temporary competition or one 
that is likely to last; but one thing is certain, that the 
American prices are below the present cost of production 
in the United Kingdom. 


Sulphate of Ammonia.—The latest returns as to ship- 
ments of sulphate of ammonia put them down at 57,872 
tons, being 8318 tons in excess of those for the correspond- 
ing period of last year. 

Glasgow Copper Market.—At the forenoon meeting of 
the copper market last Thursday two lots of the metal 
were dealt in at 48/. 17s. 6d. per ton. Other 50 tons were 
bought in the afternoon, when prices advanced 7s. 6d. per 
ton. On the following forenoon there was nothing done 
in the copper market, but the price gave way 5s. per ton. 
In the afternoon 25 tons changed hands, and prices rallied 
2s. 6d. per ton. There were no dealings on Monday fore- 
nocn, when the price was marked down 2s. 6d. per ton ; 
but in the afternoon 50 tons were bought, and values 
recovered 1s. 3d. per ton. Yesterday forenoon there 
were again no dealings in copper, but the price rose 
2s. 6d. per ton. In the afternoon 125 tons were bought, 
and values left off 10s. per ton up on theday. At the 
forenoon meeting of the market 100 tons of copper were 
sold, and the price eased 1s. 3d. per ton. No business 
was done in the afternoon, but the quotations were 1s. 3d. 
better, 49/. 2s. 6d. per ton. 

New Shipbuilding Contracts.—Messrs. John M ‘Callum 
and Co., Glasgow, have just placed the contract for a new 
West Highland steamer with the Ailsa Shipbuilding 
Company. She will be ready in time for taking up the 
trade in the spring of next year. The new vessel, which 
is to be built and fitted out to a specification and plan 
prepared by Mr. G. L. Watson, naval architect, will be 
about 225 ft. long, and is expected to develop a high rate 
of speed.—At last Thursday’s meeting of the Liverpool 
Harbour Board the tender of Messrs. Murdoch and 
Murray, shipbuilders, Port Glasgow, was accepted for 
the construction of two steamboats for the pilotage service 
of the port. Last year the same firm supplied two 
steam pilot boats to the Board, and they have given so 
much satisfaction that it has been resolved to provide 
another couple of a similar character, and do away with 
the old sailing vessels for pilotage purposes. The price 
of the two new boats will be about 17,0007.—The contract 
for the engines and boilers for the four screw steamers 
which Messrs. Carmichael, McLean, and Co., ship- 
builders, Greenock, are to build for an English firm, has 
been placed with Messrs. Bow and McLachlan, en- 
gineers, Paisley. The vessels, which are each to be 
140 ft. in length, are to steam 12} knots. 


tlasgow Water Works.—The estimated surplus for the 
current year in connection with the Glasgow Water 
Works is 37,835/., which it is recommended should be 
carried to the credit of next year’s account. The esti- 
mated expenditure for 1897-98 1s 207,240/., which will, on 
the assumption that the water rate is to continue at 6d. 
per pound of rental, leave a credit balance of 30,906/. 


Fire at Fairfield Shipbuilding Yard.—About two o'clock 
on Monday afternoon fire was discovered to have broken 
out on the first-class cruiser Argonaut, at present in course 
of construction at Fairfield Shipyard, Govan. It appears 
that the fire originated eeseak a rivet falling from the 
bow of the vessel on some shavings which were lying near 
the tackling. A north-easterly breeze was blowing at 
the time, and the shavings becoming ignited, the flames 
spread with alarming rapidity. Several carpenters who 
were at work near the vessel attempted to extinguish the 
outbreak, but their efforts were unsuccessful, as they were 
greatly hampered by the volumes of smoke coming from the 
tarred timber. The two fire engines belonging to the 
yard were brought into use ,and assistance was telephoned 
for from Govan, Glasgow, and the two neighbouring 

yards (J. Stephen and Sons and the London and Glasgow, 
imited). Eventually the combined efforts of six engines, 
with a plentiful supply of water from the dock, succeeded 
in preventing the flames from spreading to the inside of 
the cruiser, and after some time completely subdued the 
outbreak. Most of the sheathing on the starboard side 
and a part of that on the port side was completely de- 
ook The damage is meantime unknown, as the 
sheathing will require to be “1 in order to ascertain 
the damage done to the plates. It is expected that, owing 
to the excessive heat, the bow of the vessel will require to 
be replated, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Pit-Boys’ Strike.—The strike of pit-lads at the Denaby 
Main Colliery resulted in the issuing of 244 summonses 
by the management, which occupied the attention of the 
Rotherham bench for a considerable time on Monday. 
Five or ten shillings, according to the number of shifts 
the defendant was absent, was claimed from each lad. 
The ———- were not destitute of amusement, for 
the lads marched in procession to Rotherham, singing 
music-hall songs, or playing tin whistles. They —— 
filled the court-house, and cheered the superintendent of 
police. In the end, the magistrates made an order of 5s. 
per shift and costs. The defendants re-formed in proces- 
sional order, and started for home after a demonstration 
outside the court. 


Cycle Manufacture in the Sheffield District.—Another 
cycle manufactory has been added to those already exist- 
ing in the Sheffield district, bringing the number up to six. 
The majority of the firms report the existence of a stron 
demand for their manufactures. They are well situa 
with regard to trade, as the steel used in the machines is 
manufactured within a short distance of the manu- 
factories. Several of the new firms have booked 
— that will keep them well occupied for some 
months. 


Messrs. Vickers, Sons, and Co,—The Naval Construction 
and Armaments Company will cease to exist at the end of 
June, and will be known in future as the Naval Con- 
struction Works of Vickers, Sons, and Co. Mr. 
James Dunn, who is second at the Admiralty to Sir 
William White, has resigned his Government ap- 

intment, he having been appointed a director of 

ickers, Sons, and Co., to whom he will act as naval 
adviser. 

Tron and Steel.—Although in one or two departments 
of work there is a slight falling away, on the whole, the 
condition of trade is very satisfactory. The output of 
steel at Sheffield is extremely heavy, and last year’s 
record will probably be beaten. The best brands of 
crucible tool steel find a steady market both at home and 
on the Continent, and the production of Bessemer mate- 
rial of the better — is well above the average. 
Engineering work of all kinds is reported to be plentiful. 
Quotations are unchanged. Bessemer slabs and billets, 
of special carbon, realise 67. to 62. 10s.; bar iron is 
quoted at 6/. at the works and 6/. 10s. in warehouse ; 
hematites are delivered in the district at from 59s. to 
61s. 6d., and Lincolnshire and Derbyshire forge irons 
remain as last quoted. 


South Yorkshire Coal Trade.—The condition of the 
coal industry is active in all departments. In the Nor- 
manton district the collieries are working 44 shifts per 
week, which is rather above the average for the season, 
and in other parts of the county the average is still 
higher. House coal experiences a steady sale, steam coal 
is going strongly at the heightened quotations which 
came into operation a month ago, and with the exception 
of gas coal, which has weakened a little, every depart- 
ment of business shows a healthy tone. —_—— are; 
Best Silkstones, 8s. 6d. to 9s. per ton; Barnsley house 
coal, 7s. 9d. to 8s, 6d.; Barnsley hards 7s. to 7s. 6d.; 
mannufacturers’ fuel. 4s. to 5s. 6d.; coke, from 9s. to 13s 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change. The market was cha- 
racterised by an absence of speculative business, the trans- 
actions recorded being mostly of a legitimate kind. There 
were present consumers of pig iron from a distance, in- 
—s several from abroad, and they manifested a 
marked desire to buy, having probably come to the con- 
clusion that by further delaying the placing of their orders 
they will have to pay higher prices than are now 
ruling. At the opening of the market a considerable 
quantity of No. 3 g.m.b. Cleveland pig iron was sold at 
40s. for prompt f.o.b. delivery, and that price was gene- 
rally quoted, but as the day wore on sellers me re- 
luctant to accept the -. quotation, and by the 
close asked, as a rule, 40s, 3d. The lower qualities were 
more plentiful, and prices were consequently easier. 
Foundry No. 4sold at 39s. 9d., and grey forge, mottled, and 
white at 39s. 6d.—all for early delivery. Middlesbrough 
warrants opened at 39s. 114d., and advanced steadily to 
40s. 2d., which was the closing cash price of buyers. East 
coast hematite pig iron was in pretty good request, and 
quotations had a decidedly upward tendency. Merchants 
sold Nos. 1, 2, and 3 at 49s. 6d. for early delivery, 
and a fair quantity —— hands at that price; but 
producers, as a rule, asked at least 50s. A considerable 
number of inquiries for forward delivery of both Cleve- 
land and hematite pig iron were reported, but they did 
not lead to much business, owing to the difference 
in quotations between buyers and sellers. Spanish ore 
was somewhat stiffer, owing to freights being rather better. 
Rubio was fully 14s. ex-ship Tees. To-day’s market was 
very firm, the tone was cheerful, and there was a g 
deal of activity. A few lots of No. 3 Cleveland pig were 
disposed of at 40s. 3d. for early delivery, but in many 
cases rather more was realised, and sellers, as a rule, en- 
deavoured to obtain 40s. 6d. No. 4 foundry advanced to 
40s., and grey forge, mottled, and white to 39s. 9d. 
Middlesbrough warrants were very firm, and closed 40s. 4d. 
cash buyers. 

Manufactured Iron and Steel.—A fairly satisfactory 
account can be given of the manufactured iron and steel 
trades. Producers of most articles are kept busily employed, 














_ May 21, 1897.] 


ENGINEERING. 


681 








and some makers are inclined to put their prices up. At the 
same time, considering cost of production, quotations are 
certainly below what they should be. Iron ship-plates and 
steel ship-angles are each 5/. 2s. 6d; iron ship-angles, 5/. 
to 5/. 2s. 6d. ; steel ship-plates, 57. 2s. 6d. to 5/. 5s.; and 
common iron bars, 5/. 5s.—all less the customary 24 per 
—_ discount for cash. Prices for rails are steady and 
rm. 


Coal and Coke.—In coal generally there is a rather 
better forward inquiry, but dulness is found for the pre- 
sent. Bunkers are in demand, and prices are firm. 
Coke is very stiff, and is in very large request both for 
consumption here and for shipment abroad, the exports 
being above the average for this season of the year. Blast- 
—- coke, delivered here, ranges from 13s. 3d. to 
13s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown more activity ; 
the best descriptions have been making 10s. 9d. to 11s. 
per ton, while secondary qualities have brought 10s. to 
10s. 6d. per ton. The house coal trade has shown little 
change ; shipments have increased, but the inland demand 
has been limited ; No. 3 Rhondda large has brought 11s. 
xr ton. There has been a good inquiry for coke; 
oundry qualities have made 17s. 6d. to 18s. 6d. per ton, 
and furnace ditto 14s. 6d. to 15s. 9d. per ton. Last 
week’s imports of iron ore exceeded 17,000 tons; rubio 
has made 13s. 9d. to 14s. per ton. The manufactured 
iron and steel trades have been well employed, especially 
on rails and bars. 


Newport Corporation Water Works.—A contradiction is 
given to reports which have obtained currency of late 
respecting the extent of a leakage at the Wentwood 
Water Works of the Newport Town Council. The 
manager, Mr. Macdonald, asserts that there is no cause 
for alarm, as the defective puddle trench was for testing 
purposes only. The general leakage, it is affirmed, is 
comparatively trifling. s 

Bristol Docks.—B. D. No. 2, a new steel screw steam 
dredger, arrived in Bristol on Monday. She has n 
built at Glasgow to the order of the docks committee of 
the Bristol Town Council for use in connection with 
river and harbour improvements. 


The ‘‘Salamander.”—The Salamander, torpedo gun- 
boat, recently employed as tender to the guardship 
Alexandra at Portland, was taken in hand at Devonport 
on Thursday for a refit, at an estimated cost of 31,480/. 
Her boilers, which are of the wet-bottomed locomotive 
type, have not proved satisfactory, and they are to be 
replaced by water-tube boilers, which have been made by 
Messrs. Thornycroft and Co., Chiswick, at a cost of 
11,875/., and are similar to others now being made at 
Keyham for the Proserpine. 


The Mumbles.—An hotel, to be called the Pier Hotel, 
is about to be built in connection with the pier under- 
taking at the Mumbles. The hotel is to be built on the 
cliffs above the pier, with which it will communicate by 
an hydraulic lift. 

Dowlais.—Lord Wimborne started a new blast engine 
on Friday. 


Devonport Dockyard.—The superintendent civil engi- 
neer at Devonport Dockyard has received authority to 
spend this year 31,0227. for minor works, as follows: 

evonport Dockyard, 11,330/.; dockyard school, 47/.; 
dockyard chapel, 1277.; Keyham factory and yard, 52161.; 
Royal Naval Engineering College, 2350/.; dockyard naval 
armament stores, 5952, 


Light Railways.—At the quarterly meeting of the 
Cardiganshire County Council on Thursday, resolutions 
were approving an application to the Light Rail- 
way Commissioners for an order authorising the construc- 
tion of a light railway between New Quay and such point 
of junction with the Great Western Railway —-: 
branch from Pencalder to Newcastle-Emlyn, as may 
eventually decided on. The council will co-operate in an 
endeavour to obtain from the Treasury, through the 
medium of the Board of Trade, or both boards, a special 
advance as a free grant towards the cost of the construc- 
tion of the proposed railway, if the Great Western Rail- 
way Company will construct and work it. The council 
also agreed to advance on loan, for the construction of the 
railway, a sum not ex ing one-quarter of the amount 
required, at a rate of interest not exceeding 3/. 5s. per 
cent. per annum, subject to the ultimate details of the 
scheme being such as the council can accept. 


Highbridge.—A few days since the chairmen of the 
London and South-Western and the Midland Railway 
Companies, together with Mr. Turner, general manager of 
the Midland, paid a visit to this town, and inspected the 
railway works. It has been decided to increase the 
accommodation at the paint shops, &c., at an estimated 
cost of about 1000/., and the work has been intrusted to 
Mr. W. H. Pollard, of Bridgwater. 


The Bath and West of England.—The buildings for the 
accommodation of the Bath and West and Southern 
Counties Agricultural Society—the old Bath and West 
of England—at Southampton on the 24th are now com- 
pleted. The work has been carried out under the direc- 
tion of Mr. Rossiter. The show yard covers 45 acres, the 
timber used weighs over 800 tons, and there is over 
11,000 ft. of hohileg, The longest shed is 640 ft. long. 


South Wales Coal.—The South Italian Railway Com- 
pany has accepted tenders for the supply of 30,000 tons 
of colliery-screened steam coal. The contractors are the 
Lewis Merthyr Steam Navigation Company, Limited, 
The price is stated to 


and the Yorkshire Coal Company, 
be 10s, per ton free on board. 





Bute Dry Docks Company, Limited.—The annual meeting 
of this company was held under the presidency of Mr. P. 
Morel. The report and balance-sheet were adopted, and 
a dividend at the rate of 10 per cent. per annum, together 
with a bonus of 24 per cent., was declared. 

Barnstaple and Lynton Railway.—Such rapid progress 
has been made with the Barnstaple and Lynton Ra way 
that it is expected that the line will be opened for pas- 
senger traffic in July. 

Fitting a New Propeller.—Intelligence has been re- 
ceived of an engineering feat performed on the steamshi 
Victoria, of Sunderland, which was loaded with Welsh 
steam coal for Cape de Verde, by Messrs. Matthews, 
Thompson, and Co., of Cardiff. hen 90 miles west of 
St. Vincent, the tail end shaft of the propeller broke, 
The steamer carried a spare shaft and also a propeller. 
The crew set to work to lighten the steamer aft, and hav- 
ing thus brought the stern up, proceeded to fix the spare 


shaft and propeller. This task was successfully accom- 
plished after several days’ labour. 








MISCELLANEA. 

WITH reference to the septic tank system of sewage 
treatment at Exeter, we are informed that rumours cir- 
culated as to its want of success are without foundation, 
as the system is working quite satisfactorily. 


The Brown and Sharpe Manufacturing Company have 
recently prepared a new set of standard bars, of which the 
best on comparison with the standard yard at Washington 
showed an error of .00002 in. in the yard. 


The Victorian Era Exhibition, at Earl’s Court, is to be 
opened by H.R.H. the Duke of Cambridge on Monday 
next, the 24th inst. An introduction to the catalogue on 
“Science and Engineering, 1837 to 1897,” has been 
written by Mr. Charles Bright, F.R.S.E. 


The annual dinner of the Old Students of King’s Col- 
lege, London, will be held in the Holborn Restaurant on 
Monday, June 28, when the chair will be — by 
Lord Kelvin, and H.R.H. the Duke of Cambridge will 
the guest of the evening. 


According to the official returns, the number of miles 
of railway open in Germany on March 31 last was 
25,400, an increase of 475 miles on the returns of the pre- 
vious year. The earnings amounted to 3540/. per mile, 
showing an increase on this item of 135/. per mile. 


The annual general meeting of the Machinery Users’ 
Association was held on Wednesday, May 19, at 3 p.m., 
at the Westmfnster Palace Hotel, with Sir William 
Houldsworth, Bart., M.P., in the chair. Questions of 
—— recent legislation affecting factory owners were 

iscussed, 


The annual meeting for the election of the officers of the 
Leeds Association of Engineers was held on Thursday, 
May 13, when Mr. W. Sheldon was elected president, 
Mr. J. A. Tempest eg cdygesr and Mr. G. W. Black- 
burn hon. secretary for the ensuing session, A paper on 


‘* Auto-Cars” was read by Mr. J. 


As the result of exhaustive experiments, the Austrian 
Government have determined to fit the Yarrow boiler 
in the cruiser building at Pola, of 8000 horse - power. 
There will be eight boilers in all, having 2500 ft. of 
heating surface each. These boilers, as well as the machi- 
nery for the vessel, will be constructed by the Stabilimento 
Tecnico, Trieste. 


The traffic receipts for the week ending May 9 on 
33 of the principal lines of the United Kingdom amounted 
to 1,700, 9640., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the i of the same 
lines amounted to 1,560,425/., with 18, miles open. 
There was thus an increase of 140,529/, in the receipts, and 
an increase of 884 in the mileage. 


The cables for the underground telegraph connection 
between Paris and Marseilles are placed in iron pipes 
4 ft. under the surface of the ground, and connected by 
means of lead and rubber rings. At distances of 3000 ft. 
the cable passes through an iron chamber, large enough 
to hold a man, and at every 400 ft. there are iron boxes, 
which also facilitate the inspection and repair of the cable. 
The total expenditure is very considerable, amounting to 
some 1,400, 0007. 


The Stockholm Industrial and Art Exhibition was, in 
accordance with the original programme, solemnly opened 
by the King of Sweden on Saturday, May 15. The King 
and Queen of Sweden, the Crown Prince and Crown 
Princess of Denmark, with their daughters, the Crown 
Prince of Sweden, who is the President of the Exhibi- 
tion, and his three brothers were present. The King 
made an eloquent speech, and the ppeing ceremony was 
on the whole most auspicious. We shall in due course 
comment upon this interesting Exhibition, at which the 
Swedish iron and steel industries are most adequately 
represented. 


The Trade and Navigation Returns for April show ex- 
ports amounting to 19,700,122/., an increase of 1,249,895/., 
or 6.7 per cent., on the corresponding month of 1896, the 
imports amounting to 35,136,555/., a decrease of 672,245/., 
or 1.8 per cent. The value of the iron and steel exports 
was 2,170,1217., against 1,967,985/., an increase of 10.2 per 
cent. ; and of the coal and coke exports, 1,241,568/., 
against 1,159,261/., an increase of 7.1 per cent. Imports 
for four months ended April 30 amounted to 152,964,781/., 
an increase of 4,838,639/., or 3.2 per cent. ; the exports to 
78,998, 309/., a decrease of 752,127/., or 0.9 per cent. ; and 
the re-exports to 21,958,157/., an increase of 1,539,996/., or 
7.5 per cent, 


. Menn. 


half-yearly report of the Works Committee was preser.ted, 
and showed that for 15 works carried out the actual ex- 
penditure had been 59,690/., as compared with a final 
estimate of 52,1337. There was thus an absolute loss of 
75577. on the work done, which, considering the fact that 
contractors have usually done the work below the esti- 
mates, should gee be increased to at least half as 
much again. On jobbing work estimated to cost 9989/., 
the actual expenditure had been 8981/., so that this de- 
partment shows more satisfactory results than the other, 


Somé experiments recently published in the Comptes 
Rendus of the Paris Académie des Sciences show that 
when an electric method was used for determining the 
contact of the end of a micrometer screw with a clean 
cast-iron block, the error involved in no case was as much 


When the iron was replaced by mercury, the 





8 a in. 
errors were much larger, as the ripples on the surface of 
the liquid caused premature contact. No practical dif- 
ference was found in the degree of accuracy attained 
when a sensitive galvanometer was replaced by an elec. 


tric bell. 


The United Steamship Company, of Copenhagen, have 
now 118 steamers, five having been added during 1896, 
and two taken off the list, with an te power of 
14,239 horse-power, and aggregate gross tonnage of 84,376 
tons. The consumption of coal was 183,600 tons during 
1896, the average speed 9.1 knots; the expense per 
horse-power per mile was smaller by some 10 per cent. 
during 1896 as compared with 1895. The repair of the 
hulls amounted to about 11s. 10d. per gross ton for the 
year. The ordinary expenditure on the engines, working, 
and repair amounted to almost exactly 200,000. The 
gross receipts for freights were 15,289,858 kr., making 
with other sources of income a total of 15,700,277 kr., or 
about 872,000/., or about 100,000/. more than last year. 
The surplus on last year’s working was 2,427,439 kr., or 
about 135,000/., from which the shareholders receive a divi- 
dend of 8 per cent. The aggregate book value of the 
ships at the end of 1896 was 36,900,506 kr. (2,050, 0007. ). 


At a meeting of the Civil Engineers’ Society of St. 
Paul, held in pas some data were presen on the 
shearing value of wire nails in pine planks obtained from 
tests made at the State University. The general results 
of about 200 tests of the various sizes of nails, in white 
and Norway pine, were given. A white pine joint held 
by one 6d. nail begins to yield at about 70 Ib. of shear and 
gives way at about 160 1b. Held by a 60d. nail, the corre- 
sponding figures are 370 and 820, the maximum figure in 
all cases being about twice that which indicates the point 
of yielding. ughly the strength of the joint is the cube 
of the diameter of the nail into 50,000, The largest nails 
can be driven 1} in. centre to centre, and nearly the full 
value of the nail is effective. For instance, the result 
from one 50d. nail to the joint was 347 and 800, while the 
average of nine 50d. nails to the joint was 294 and 790 per 
nail. These experiments will be extended and the results 
tabulated and digested, and at a future meeting of the 
society will be discussed. 


The new Pennsylvania Railroad tests for cast-iron car 
wheels are as follows: The inspector will select three 
wheels for test. One wheel must be placed flange down- 
ward in an anvil block weighing not less than 1700 Ib., set 
on rubble masonry 2 ft. deep, and having three supports 
not more than 5 in. wide for the flange of the wheel to 
rest upon ; 1t must be struck centrally upon the hub by a 
weight of 140 lb. falling from a height of 12 ft. Should 
the wheel: break in two or more pieces after 12 blows or 
less, the 100 wheels represented by this test wheel will be 
rejected. Should the wheel tested stand 12 blows with- 
out breaking in two or more pieces, the 100 wheels repre- 
sented by it will be regarded as satisfactory as to this test. 
The other two test wheels must each be tested as follows : 
The wheels must be laid flange down in the sand, and a 
channel way 14 in. wide and 4 in. deep must be moulded 
with green sand around the wheel. The clean tread of 
the wheel must form one side of thischannel way, and the 
clean flange must form as much of the bottom as its width 
will cover. The channel way must then be filled to 
the top with molten cast iron, which must be so hot 
when poured that the ring, which is formed when 
the metal is cold, shall be solid and free from wrinkles 
or layers. The time when the pouring ceases must 
be noted, and two minutes later an examination of the 
wheel must be made. If the wheel is found broken in 
pieces, or if any crack in the plates extends through the 
tread in either of the wheels tested, the 100 wheels repre- 
sented by the two test wheels will be rejected. Some 
wheels under this test burst with some violence before 
the metal has become solid, throwing the molten metal 
some distance. As it takes about one minute for the 
metal to solidify, it is well to use a little precaution for 
that time. In order to avoid spitting during pouring, 
the tread and inside of flange of the wheels submitted to 
therinal test should be covered with a coat of shellac, 
Wheels which are wet, or have been ex to snow or 
frost, may be warmed sufficiently to dry them or remove 
frost before testing, but under no circumstances must the 
thermal test be applied to a wheel that in any part feels 
warm to the hand. 








Heavy CapstaN LATHE: Erratum.—In our descrip- 
tion, on page 642 in our last issue, of this machine, con- 
structed by Messrs. Taylor and Hattersley, of Brighouse, 
we have, through a misunderstanding, erroneously 
described the tool as designed for making bicycle wheel 
hubs instead of hub wheels, meaning by the latter the 
small chain wheels which are secured to the back hubs of 
bicycles. We regret the occurrence of this error, which 








At the meeting of the County Council last Tuesday, the 


we fear must have misled our readers, 
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NOTICE TO AMERICAN SUBSORIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. CO. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 











NOTICES OF MEETINGS. 


Tag INSTITUTION oF Crvi ENGINEERS.—Enginéering Conference, 
May 25, 26, and 27. The Conference will be opened at 10.30 a.m., 
on Tuesday, May 25, in the large hall of the Westminster Town 
Hall, when the President, Mr. J. Wolfe Barry, C.B., will deliver 
a short address to the combined sections. The several sections 
will then proceed to the consideration of their respective busi- 
ness in the Town Hall and the Guildhall. The meetings will be 
ee on the 26th and 27th, at the same places, at 10.30 each 

ay. 

Tue Surveyors’ InstiTUTION.—Monday, May 31, at 3 o'clock. 
The annual general meeting of the Institution, to receive the 
report of the Council, and the announcement of the result of the 
election of officers for the ensuing year. The prizes awarded to 
successful candidates, in connection with the recent preliminary 
and professional examinations and junior meetings, will be pre- 
sented by the President at the annual general meeting. 

Society or ArTs.—Monday, May 24, at 8 p.m. Cantor Lectures, 
“ Design in Lettering,” by Mr. Lewis Foreman Day. Four lectures. 
Lecture IV. Wednesday, May 26, at 8 p.m. Twenty-second ordi- 
nary meeting. ‘‘Silver and Prices; the Economic Drain of 
Debtor Nations,” by Mr. Morton Frewen, B.A. 
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COMPENSATION FOR ACCIDENT. 

Tue Bill, introduced by the Home Secretary, 
and read a second time on Tuesday last, for the 
compensation of workmen who have suffered acci- 
dent, is a measure upon which it is difficult to form 
an unbiassed opinion, not only from the fact that 
it isa new departure in legislation, but also because 
it involves economic questions which are very diffi- 
cult to divest of sentiment. From one point of view 
it seems just that if workmen run risks through 
being employed in a factory, then that the profits 
accruing from their labour, in common with that of 
others, should be taxed to provide a fund to give 
compensation in case of accident. It has been 
stated that the Bill will ruin the coal-mining in- 
dustry, it being calculated that, if passed, it will, 
on the most favourable assumption, impose a burden 
on coal production equal to 11. 12s. per annum for 
every man employed, whilst if the maximum com- 
pensation be obtained, the amount may reach 
21. 18s. per head annually. It is further stated 
that the cost of the new charge would be equal to 
3d. per ton upon all coal raised. These figures 
are given by Mr. Neisen, an actuary and 
statist who reported on the subject at the request of 
Sir W. T. Lewis, and they apply to the South 
Wales district. The member for St. Helens, Mr. 
Seaton-Karr, estimates the tax would amount to 
2d. per ton on coal raised in South-west Lancashire. 
It is, of course, a great burden to lay upon the 
people who burn coal, or we should say, to be 
strictly accurate, upon the persons who use the 
articles that come from the burning of coal in 
cases where manufacturing coal is concerned, for 
it is the consumer of the ultimate product who 
pays. If the coalowner has to give an additional 
2d. or 3d. per ton, he will put that on the pur- 
chaser of coal, and if the purchaser be, say, a baker, 
he, in turn, will shift the tax from the coal to the 
bread ; but the consumer of bread must bear his 
own burden unless he can enforce a demand for 
This, 
The export busi- 


We have thought it necessary to refer to these 


7! elementary facts—and it is elementary facts that 


are so often ignored—because a good many persons 
who have spoken on this subject have taken the 
view that compensation for accident, so far as coal 
mines are concerned, is a matter which rests entirely 
between the coalowner and the miner ; whereas, in 
truth, it is a case of miner v. bread-eater, and 
others, for the coalowner is sure to get the extra 
2d. or 3d. from some one, possibly the miner him- 
self. 

Changing the defendant does not settle on which 


96 | side justice lies, for though the claim of the miner 


may be transferred, it may still hold good. The 
bread-eater has no right to ask that his bread shall 
be made cheaper at the expense of the miner. If 
the tax proposed by the new law is so heavy, and 
supposing compensation is not provided on an 
excessive scale, it simply shows that miners have 





been bearing more than their share of the burden. 
None of us would like to think that we have been 
getting cheaper necessaries or luxuries, as the case 
may be, at the expense of injured miners or their 
widows and young children. 

We have said that a workman may have a claim 
on profits he has helped to earn, and the justice of 
this, we think, will be allowed, but the difficulty 
in this matter, as in all the fundamental questions 
between employers and employed, is how far 
the workman has established a claim by his 
labour. It is, of course, an elementary duty 
of every employer to take all reasonable precau- 


tions against accident, and if he fail in this respect 


he deserves to suffer ; but this Bill goes far beyond 
that, for not only will the employer be liable on 
account of pure accident and for negligence on the 
part of others he employs, but also in cases where 
accident arises from the negligence of the injured 
workman himself. A man may be employed for 
one hour, and the next may, through his own negli 
gence, meet with an accident that will disable 
him, and then he must be supported out of the 
profits on a business, profits which he has done 
nothing towards earning. A still stronger case 
may be imagined. A person may start a new 
business, and, before any profits whatever have 
been made, an accident may occur, disabling several 
men. In that case the capitalist would be required 
to support the men for what was purely an “act 
of God.” The cases here supposed may be excep- 
tional, but they serve to illustrate the difficulty of 
settling these questions by the simple logic of 
blind justice. Moreover, it may be argued, if the 
workman is to be compensated by the employer, 
should not the employer be compensated by the 
men ? and this brings us back to a common fund 
which, it seems, it is the function of the Bill to 
destroy. 

Mr. Drage, who moved an amendment which was 
very properly withdrawn, said that the proposals of 
the Bill, if they were enforced, would crush out 
small employers. This, of course, is not in itself a 
valid argument against the measure. If the em- 
ployer be too small to take upon his shoulders the 
duties of employment, he is out of his place, and 
should return to the ranks of the employed until 
he can command sufficient capital to assume higher 
responsibilities ; and in this matter we add another 
to the thousands of instances of how difficult it is 
to do by legislation what people should do for them- 
selves. The Bill, if passed, will strengthen the 
monopoly of large capital and check the aspira- 
tions of labour. Mr. Drage’s contribution to the 
debate is, however, worthy of careful study, as the 
expression of opinion of an accomplished thinker on 
subjects of this nature. 

It is, of course, impossible to say how far the 
Bill may be modified before it is ultimately settled, 
and we do not now propose discussing its clauses 
point by point. Of one thing we may, however, 
be sure; that it is a measure which will open 
the door to a great deal of future legislation, for it 
cannot stand alone. In fact, itis the first step upon 
a new departure, the import only of which can be 
conjectured at present. Sir Charles Dilke, with a 
foresight which is his characteristic, hinted at this 
at the time he gave general support to the measure, 
although showing up very clearly a good many of 
its omissions and weak points, more especially in 
the details of the incidence of costs. The question 
of bankruptcy to which he referred, is also one of 
the practical difficulties which will have to be faced. 
‘*A pension might be earned,” he said, ‘if he 
might use the word, by a misfortunate boy of 15 
engaged in the building trade, and might run for 60 
or 70 years—it might run through three or four 
generations of building employers.” The Bill is 
not very clear what would happen in this case in 
the event of bankruptcy or the business ceasing to 
exist, and the difficulty appears insurmountable, 
for though employers are to be made responsible 
for ‘‘the act of God,” it is hardly to be supposed 
the Legislature proposes making sons responsible 
for the acts of their fathers. It is not difficult to 
imagine a business undertaking with such an accu- 
mulation of responsibility that it would not pay the 
natural heir to take it up, but rather to start afresh 
with such experience and connection as might have 
been acquired. Sir Charles Dilke said that the 
more he considered the question the more he was 
driven to look forward ‘‘to the ultimate assump- 
tion in some form of the responsibility of these 
pensions by some authority higher than the indi- 
vidual himself.” The ultimate possibilities opened 
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up by the suggestion are too great to be contem-|and making a provision against misfortune, thus 


plated without misgiving, not lessened because the | destroying independence and self-control. 
At the! valuable national characteristics of the race, those 


Bill is confessedly a tentative measure. 
same time it does not appear how these possibilities 
are to be avoided if the subject of compensation is 
to be carried to its legitimate issue. 

The Bill includes only what are considered 
to be the most dangerous trades, excluding that of 
the mariner, already dealt with in some degree by 
special Acts. The workmen affected are those em- 
ployed on railways, factories, mines, quarries, or en- 
gineering works. The measure provides that when 
death results from injury, if the workman have de- 
pendents, the amount of compensation shall be 
a sum equal to his earnings during the previous 
three years, ora sum of 150/., whichever of those 
sums is the larger, but not exceeding in any case 
3001. In case of incapacity for work a weekly 
payment is to be made during incapacity, after the 
second week, not exceeding 50 per cent. of the 
weekly earnings at the time of the accident, such 
weekly payment not to exceed 1/. The principle of 
‘‘contracting out,” upon which the Bill of the 


| 


| 





present Opposition was wrecked, is to be allowed | 


within limits. 


Sir Matthew Ridley believes that | 


if both parties come to an agreement to settle | 


their differences in their own way, it is a 
more satisfactory course than can be put for- 


| chiefly raised. 


The 


upon which we pride ourselves most exclusively, 
have arisen from absence of State direction in 


| matters of a similar nature. These are the qualities 


which have made the English-speaking people the 
ablest colonists the world has ever seen, and upon 
which the fabric of our industrial supremacy has been 
Although this may be true, it is 
nevertheless useless to expect that such considera- 
tions will stop legislation otherwise proved to be 
desirable. Our civilisation has become too complex 
to continue on the old lines, and we can no more do 
without social legislation than we can do without 
the police. Moral forces must be relied upon more 
and more to preserve in us the vigorous initiative 
faculty which was originally implanted by the exi- 
gencies of material laws. 

The Committee stage of the Bill will probably be 
taken next week, the Government showing every 
disposition to push the measure forward without 
delay. 


BRAZILIAN STATE RAILWAYS. 


Brazit has made a terrible mess of her State 
railways. Perhaps, after all, ‘there is nothing 


ward by the most liberal legislation Parliament | very surprising in this, as pretty nearly every- 


can devise. 


It is therefore stated in the Bill|thing which the new Republican Government 


that if the Registrar of Friendly Societies certifies | has been doing since 1887 has been more or 
‘‘that any scheme of compensation or insurance | less blighted with failure, or has afforded proofs of 
for workmen is on the whole not less favour- | its inability to deal with financial and commercial 


able to the workmen than the provisions 


the 


of | affairs. 
sill, the employer may, until the certificate | thing to do with this is shown by the fact that 


That political influences have had some- 


is revoked, contract with any workman that the! when the Brazilian State network was first brought 


provisions of such scheme shall be substituted | into operation, 
The usual | pretty good results. 
objections against contracting out appear to be|the working in some instances, that offers were 


for the provisions of the Bill.” 


It would be impossible under 
these circumstances, and provided, of course, 
that the law is properly administered, for 
an employer to put pressure on his men, indivi- 
dually, to agree to any arrangement which would 
make the law a dead letter. In the present 
day workmen collectively are generally strong 
enough to obtain their rights; but in the present 
case we have the wording of the Bill as to the 
scheme being equally advantageous to the pro- 
visions of the Bill, and the additional safeguard of 
the consent of the Registrar of Friendly Societies. 

Sir Matthew Ridley hopes that under the pro- 
posed Act employers will, as a rule, become their 
own insurers. Mr. Drage was more anxious that 
accidents should be prevented than that compensa- 
tion should be paid, and no doubt such would be 
far more desirable for all. But we know it is not 
possible to entirely prevent accident, and whilst 
attempting the impossible, what is, perhaps, within 
reach, might be missed, and for that reason itis a good 
thing that Mr. Drage’s amendment was abandoned. 
There is much truth in the contention that insur- 
ance would tend in some cases to lessen precautions, 
and, therefore, it is desirable that the employer 
should be his own insurer. It is only big establish- 
ments that can afford this, but the instances to which 
the Bill applies are those most likely to take such 
a step, just as the big steamship lines have a 
sinking fund to meet loss by wreck. If, however, 
insurance societies be had recourse to, there is a 
fair prospect of safeguards being adopted, for, as 
was pointed out during the debate, very high 
premiums would be charged in cases where proper 
precautions were not taken. 

It is computed that the number of workmen in 
factories, docks, and wharves is 3,600,000; in 
mines, 730,000; on railways, 465,000 ; and in 
quarries, 104,000. To these must be added other 
classes of workmen affected by the Act, bringing, it 
is estimated, the total up to six millions. It will 
be seen, therefore, that the measure is one of wide 
influence, especially when we remember that there 
is a probability of the remaining seven millions of 
workpeople mentioned by Sir Matthew Ridley 
being brought within the scope of similar measures 
at a not far distant date. 

The discussion was protracted to an undue length, 
lasting over two days, a great part of the arguments 
put forward being on details more suitable for the 
Committee stage, and not affecting the principle of 
the Bill. Perhaps, when all details are fully con- 
sidered, it will be found that the chief objection to 
the proposed measure is one common to all legisla- 
tion of this nature, that it tends to deprive a large 
class of the community of an incentive to frugality 


fairly met here. 


| 








the lines which it comprised yielded 
So satisfactory, indeed, was 


made by private individuals to rent part of the 
network. In 1888 the ratio of the working expenses 
stood as nearly as possible at 50 per cent. ; in 1894 
the ratio had risen to 85 per cent., and in 1895 it 
finally exceeded 100 per cent. The receipts of 
the network doubled between 1888 and 1895, 
but the working expenses were quadrupled 
in the same peried. It may be asked how the 
Government can be held responsible for this 
extraordinary state of affairs; but an answer is 
found in the fact that the disorganisation of the 
monetary iéyime of Brazil which resulted from 
an altogether inordinate issue of paper money 
made by the Republican Ministry thoroughly de- 
ranged the relations of capital and labour, and 
upset every department of trade and industry. 
Thus, although the Brazilian State railways were 
enabled to acquire a good deal of additional revenue, 
the salaries and wages of its employés had to be 
advanced to an extraordinary extent, to enable 
them to obtain the bare necessaries of life, the 
final result being that all the profit originally 
derived from working has gradually disappeared. 

We have observed that great advances had to be 
conceded in salaries and wages to enable their re- 
cipients to obtain the bare necessaries of life ; but 
political influences have also had something 
to do with the matter. In a new republican 
country like Brazil, employés virtually dictate 
terms to the weak officials with whom they have to 
deal, as the appointment of the latter is subject to 
popular caprice. The trouble did not stop, how- 
ever, at a concession of higher wages ; much higher 
prices had to be paid for materials and stores of all 
kinds. As the loss of profit from the State lines 
helped to complicate the general difficulties of 
Brazilian finance, the Republican Ministry has 
latterly been endeavouring to lease the State net- 
work to European capitalists, and engineers have 
been sent out by syndicates formed both in London 
and Paris. It will be readily understood, however, 
from the observations which we have already made, 
that the prospect opening out before any group of 
capitalists who might be disposed to rent the lines 
is not at all encouraging. It is possible enough 
that an English syndicate, represented by honest 
local ofticials, would be enabled to effect some 
change for the better; but the process would be 
obviously slow and difficult, and would also be 
largely dependent upon the general course of 
Brazilian affairs. 

The length of line in working upon the Brazilian 
State network at the close of 1896 was 1991 miles, 
as compared with 1789? miles at the close of 1895. 
In these totals the Brazilian Central line figured 
for 7608 miles and 760 miles respectively ; 





the Sobral line, for 135 miles and 135 miles re. 
spectively ; the Baturite line, for 153} miles and 
153} miles respectively ; the Bahia line, for 2891 
miles and 2392 miles respectively ; the Centra] 
Pernambuco line, for 100g miles and 1003 miles 
respectively ; the South Pernambuco line, for 120% 
miles and 91} miles respectively ; the Paulo- 
Alphonso line, for 72} miles and 72} miles respec. 
tively ; and the Porto Alegre and Uruguyana line, 
for 366 miles and 236% miles respectively. The 
amount of capital expended upon the network to 
the close of 1896 was, in round figures, 34,000,000/, 
The revenue acquired in 1895 was 33,271,093 
milreis, while the working expenses of the year 
came out at 35,220,845 milreis. The Brazilian 
milreis, it should be observed, should be worth 
2s. 3d., but its actual value, by reason of Re- 
publican mismanagement during the last 10 
years, is not more than 7d. or 77d. It is no use 
talking about an abstract 2s. 3d. ; we must take the 
milreis at its actual selling price of 7}d., and at 
this rate the 33,271,093 milreis acquired upon the 
Brazilian State network in 1895 represent in 
sterling 1,039,7221. As, however, the working ex- 
penses exceeded the revenue by 1,949,752 milreis, 
the lines might just as well, from a financial stand- 
point, have not been worked at all; and unless a 
great change can be made in the management, they 
must be regarded as practically valueless. The 
ratio of the working expenses to the traflic receipts 
upon the eight lines came out as follows in 1895 : 
Brazilian Central, 100} per cent.; Sobral, 123 per 
cent.; Baturite, 110 per cent.; Bahia, 175 per cent. ; 
Central Pernambuco, 96 per cent.; South Pernaim- 
buco, 357 per cent.; Paulo-Alphonso, 192 per cent. ; 
and Porto Alegre and Uruguyana, 77 per cent.; 
giving an average ratio for the entire network of 105 
per cent. The only lines which were, accordingly, 
worked at a profit in 1895 were the Central Per- 
nambuco and the Porto Alegre and Uruguyana. 
The South Pernambuco may be regarded as, per- 
haps, the most extraordinary railway in the world, 
as it costs 3s. 6d. to earn every shilling acquired 
by it. We ought to state the matter fairly, and in 
all new countries State railways generally comprise 
some unproductive branches; but, taken as a 
whole, the Brazilian State lines must be said to 
have out-Heroded Herod. The most important 
line in the network is the Brazilian Central, and if 
this were worked at a good profit the result would 
largely, if not wholly, compensate for shortages of 
minor importance ; but even the Brazilian Central 
is worked at a slight loss, so that, as matters stand, 
the general outcome is particularly unsatisfactory. 
The Brazilian Central was formerly known as the 
Dom Pedro Segundo. It unites Rio de Janeiro to 
the States of Sao Paulo and Minas Geraes. A 
concession of this line was granted so long 
since as 1835; in 1865 it was _ purchased 
by the Government, the construction being 
then only little advanced, and the _ conces- 
sionary company having been reduced to financial 
embarrassments. The South Pernambuco and the 
Bahia lines are virtually extensions of two English 
undertakings known as the Recife and Sao Fran- 
cisco and the Bahia and Sao Francisco Railways 
respectively. The length of the South Pernambuco 
is 1208 miles, while that of the Bahia is 2823 miles. 
The two English lines were conceded in 1852 ; but 
the concessionary English companies, after having 
constructed 76{ miles in the one case, and 773 miles 
in the other, refused to proceed any further. 








THE ROYAL SOCIETY SOIREE. 

ReEiicion and science have the common stand- 
point that they both hold their chief gatherings in 
May. During this month Exeter Hall and the 
Church House bear testimony to a year’s activity 
in many fields of philanthropy, while several build- 
ings in the West End of London see festive 
gatherings of physicists, astronomers, engineers, 
geologists, and others, bent on comparing notes in 
their respective spheres of work. The premier 
gathering, which embraces men of light and leading 
from all the scientific bodies, takes place at Bur- 
lington House, under the auspices of the Royal 
Society. Here are to be met leaders of thought in 
all the fields of science, and the opportunity is 
afforded of forming acquaintances and of renewing 
friendships. Advantage is also taken of the occa- 
sion to make exhibition of new apparatus and 
processes likely to interest those who foregather, 
but, of course, considerations of weight and space 
limit the varieties of apparatus which can be shown, 
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This year the display appeals less to the physicist 
and the engineer than usual, and more to the biolo- 
gist, the geologist, and the astronomer. In exem- 
plification of this we may briefly enumerate some 
exhibits of this description, such as bones of the 
ancient Naquada race, shown by Mr. E. Warren ; 
a restored skeleton of the Mpyornis Hildebrandi, 
shown by Dr. C. I. Forsyth-Major ; glacial pheno- 
mena of the glacial age, by Mr. Aubrey Strahan 
and Mr. Horace B. Woodward; some excellent 
photographs of the moon, taken by the new 26-in. 
photographic telescope at Greenwich, and exhi- 
bited by the Astronomer Royal ; examples of the 
plates issued by the National Observatory of Paris, 
forming part of the photographic atlas of the moon 
now in course of execution by MM. Loewy and 
Puiseux ; photographs showing enhanced lines in 
the spectra of the chemical elements, by Mr. J. 
Norman Lockyer ; dried plants from Thibet, col- 
lected by Captain Deasy and Mr. Arnold Pike, 
and exhibited by the Director, Kew Gardens ; 
living specimens of the Proteus anguinus Lau- 
venti, by Mr. E. J. Biles; a collection of 
British medusze, by Mr. E. T. Brown; the tsetse 
fly, and the parasite of tsetse fly disease, by Dr. 
A. A. Kauthack, Mr. W. F. H. Blandford, and Mr. 
H. E. Durham. We could extend this list very 
considerably, but it is sufficiently long to show that 
this year’s exhibits include a large number which 
may be classed as natural history. Some of them 
are of exceeding interest, and attracted much atten- 
tion, but they do not fall within our province to 
describe. 

The place of honour in the Council-room was 
given to Mr. A. A. C. Swinton, whose researches 
into the nature and behaviour of X rays are so well 
known. 

Mr. Swinton’s experiments dealt both with cathode 
rays and X rays. In relation to the former he showed 
that by replacing the usual screen of fluorescent 
material by one of ordinary electric light carbon, 
much appears which was previously invisible. When 
a concentrated stream of powerful cathode rays is 
focussed on a surface of carbon a brilliant lumi- 
nescent spot appears on the carbon at the point of 
impact of the rays. The effect is entirely on the 
surface, and when the cathode stream is rapidly 
deflected by a magnet, the luminescent spot moves 
with no perceptible lag. The tube in which these 
phenomena were shown was kept connected to the 
pump, because the vacuum is rapidly reduced by the 
Sosiciniaclians thrown off by the carbon. In tubes of 
the ordinary focus type with a single spherical 
concave cathode the rays appear to converge in a 
cone to a focus, and if the vacuum be not too high 
to diverge again in another cone upon the other 
side of the focus. At higher vacua the rays do not 
appear to diverge again at once, but seem to form 
themselves into a thread which connects the con- 
vergent and divergent cones. Mr. Swinton showed 
that if the divergent cone is thrown on to a thin 
platinum dise it quickly attains a red heat. The 
disc usually becomes uniformly heated, but if an 
electric-light carbon disc be employed, there is, in 
some cases, seen an apparently white-hot ring 
with a well-defined dark, and seemingly cold, 
interior. As the dimension of the cone of rays 
is varied by altering the vacuum, the ring alters 
correspondingly in diameter. Mr. Swinton has, 
also, been able to show that the converging cone 
of rays also acts under certain circumstances as if 
it were hollow. In order to investigate the cathode 
rays in a focus tube still further, and more especially 
in order to discover whether the various rays cross 
one another at the focus, or again diverge without 
crossing, Mr. Swinton showed a tube with a carbon 
anti-cathode which was also the anode, fixed at the 
opposite side of the focus from the cathode, with 
the focus about equally distant between it and 
the cathode. A section of the aluminium cathode, 
equal to about one-eighth of its total area, was re- 
moved. When the luminescent ring was produced 
it was shown that instead of one-eighth of the cir- 
cumference being wanting, actually seven-eighths 
were missing. The portion of ring that did ap- 
pear was of a length corresponding exactly to the 
arc of the removed section of the cathode. Hence 
it appears that there is no rotation of the cathode 
beam asa whole, and that the rays do not cross at 
the focus ; and further, that when the hollow con- 
vergent cone is, as it were, split in this manner, 
some unexplained action, similar in effect to a 
circular surface tension, causes the gap to widen 
out and the remaining portion of the ring - 
shaped section to contract correspondingly, with- 








out, however, altering its diameter. Another 
tube designed to investigate the same matter was 
shown. In this the cathode was of the usual form, 
but a small aluminium spike could be moved up and 
down the tube between the cathode and the anti- 
cathode. This piece of aluminium projected from 
the wall of the tube nearly to the centre, 
and filled up very nearly one-quarter of the 
circular sectional arex. On putting this obstacle 
slightly in the divergent cone, exactly one-quarter of 
the ring on the anti-cathode failed to appear, and 
this result was maintained when the obstacle was 
moved further into the cone. There was no dis- 
placement of the gap, and no rotation of the diver- 
gent cone. The point was then moved into the 
convergent cone of cathode rays, when a small por- 
tion of the ring on the carbon was cut out, but on 
the opposite side, showing that the rays cross one 
another’s paths at the focus without rotation. 

Mr. Swinton’s experiments with X rays were 
directed to showing how the penetrative power 
could be varied to suit different conditions. It is 
known that as the vacuum is improved the rays 
became more penetrative, until a point is reached 
when the bones of the hand become almost 
as transparent as the flesh. Similarly at any 
degree of vacuum, the penetrative value is in- 
creased by increasing the power of the Ruhmkorff 
coil. Similar results can be obtained by varying 
the resistance of the tube by means of a magnetic 
field. The simplest method, however, is, as Mr. 
Swinton showed, by altering the distance between 
the cathode and anti-cathode. He had a tube in 
which the anti- cathode of aluminium, faced 
with platinum, was connected to the anode by a 
sliding steel rod, so that it could be moved along 
the axis of the tube, and the distance between the 
cathode and the centre of the anti-cathode varied 
from lin. to 3in., the anti-cathode being always 
outside the focus of the cathode. Astheanti-cathode 
was moved towards the cathode, the penetrative 
value of the rays, as seen on a screen, was visibly 
increased, and when the motion was in the opposite 
direction, there was a corresponding decrease. 
Another tube had two cathodes both focussing on 
opposite sides of the same platinum anti-cathode. 
The two cathodes were of different diameters, one 
being 0.375 in. and the other 1.125 in. With a 
degree of exhaustion that gave plentiful X rays with 
the small cathode in action, no X rays could be 
obtained by aid of the larger cathode. When 
the exhaustion was carried further, X rays of low 
penetrative power were produced from the large 
cathode, and rays of greatly increased penetrative 
power were obtained from the small cathode. In 
another lamp there were four anti- cathodes of 
different sizes, any one of which could be turned 
to face the cathode, and it was shown that 
the smaller the anti-cathode, the greater was 
the penetrative value of the rays. The penetra- 
tive value of the X rays produced by any given 
tube appears, therefore, to be dependent upon 
several conditions. 1. The penetrative value is 
higher for a high vacuum than for a low vacuum. 
2. It is higher when the electrical power applied is 
great than when it is small. 3. It is higher when 
the resistance of the tube is great than when this 
resistance is reduced by magnetic means. 4. It is 
higher when the distance between the cathode and 
anti-cathode is small than when the distance is great. 
5. It is higher when the cathode itself is small than 
when it islarge. 6. It is higher when, as a conse- 
quence of one or more of the above, the potential 
difference between the cathode and the anode 
portion of the tube, and consequently the electrical 
excitation of the cathode is great than when it is 
small. Mr. Swinton’s experiments attracted a large 
gathering all the evening, and excited the liveliest 
interest. 

Another electrical exhibit of a curious and inte- 
resting nature was that of Mr. J. W. Swan. He 
showed a number of glass dishes containing resin 
covered with patterns of great complexity and much 
beauty. These were produced by placing the resin 
between two poles of an induction coil in action. 
No spark passes to the resin, which is merely sub- 
jected to strain, the spark being taken between an 
auxiliary pair of terminals. When the resin is 
removed it shows no trace of any effect. If, 
however, it be warmed through, the surface 
puckers up into patterns as the mass softens, 
owing to internal strains set up by the electric 
stress, which do not seem able to relieve 
themselves while the resin remains hard. These 
strains persist for a long time—for weeks, if not 





months. Some of the samples shown had been de- 
veloped three months after the resin was electrified. 
The patterns produced at the negative pole were 
quite different from those at the positive pole. 
Before the heating the plates were exposed to dust. 
In one dish there was a viscous mixture of resin 
and oil which flowed under electrification, and 
heaped itself up in various patterns. 

Mr. James Wimshurst is an old exhibitor at these 
gatherings, and time after time he has delighted 
the audience with the novel and brilliant experi- 
ments he has introduced to their notice by aid of 
the influence machine which bears his name. He 
has lately constructed the machine which we illus- 
trate on page 675. This, as will be seen, is of 
immense size—much larger than has ever been 
seen in London before—and gives torrents of elec- 
tricity. Like everything shown by Mr. Wimshurst, 
it has been entirely designed by himself, and made 
in his own workshop, largely by his own hands. 
It is duplex in form, and on each side contains 
12 plates 36 in. in diameter ; on each plate there 
are 32 sectors, the arrangement being such that 
the machine excites itself with absolute certainty 
before the handle has made a complete revolution. 
The length of spark is 32 in. between the two 
outer terminals, the large ball in the centre forming 
a sort of half-way house between the two outer 
ones. The outside dimensions of the machine are 
9 ft. in length by 2 ft. 9 in. in width. 

In the secretaries’ room, on the ground floor, 
Mr. T. A. B. Carver and Mr. J. E. Barnard showed 
experiments illustrating a new method 0 fcontrolling 
the electric are in its application to photomicro- 
graphy. With the very powerful microscopes now 
in use, the question of illumination becomes of 
paramount importance when photographs are to be 
taken, since an uneven illumination, or an error in 
the position of the source of the light, may give a 
misleading character to the picture. In automatic 
are lamps it needs a very sensible alteration of the 
arc to bring the gear into operation, the change 
being too great to be permissible with the micro- 
scope. To avoid this the exhibitors use a hand-fed 
lamp, and to enable the operator to keep the are 
quite steady, and the crater accurately centred, 
they project an image of the points of the carbons 
through a pinhole on toascreen. The magnified 
image is seen on a ruled surface, by aid of which 
the are can be regulated with great exactitude. 

The lantern illustrations, which are always very 
popular at these soirées, comprised two subjects. 
In the first, Professor W. E. Ayrton gave experi- 
mental demonstrations of ‘‘Some Electric and 
Mechanical Analogues,” and in the second, Pro- 
fessor J. B. Farmer showed micro-photographs 
illustrating nuclear division in animal and vege- 
table cells. Some of the experiments shown by 
Professor Ayrton were described in the interesting 
letter from Mr. Wingfield which we published on 
pages 555 and 556 ante, and to these were added 
others equally striking and original. There is no 
lecturer on electrical subjects who is more helpful 
to the non-technical mind than Professor Ayrton. 
His strong point is that he is quite willing to put 
himself in the place of his auditor and to come 
down to his level. He does not expect every man 
to think in mathematics, and he is most ingenious 
in devising illustrations of a mechanical kind to 
aid the mind in following operations which are not 
accessible to the senses. It would, of course, be 
absurd to speak of those who listened to him as a 
popular audience, but, of course, many of them 
were quite ignorant of electrical science, and it was 
evident that they greatly appreciated the happy way 
in which many phenomena were put before them. 
We wish we could reproduce Professor Ayrton’s 
remarks, but it is impossible to do so satisfactorily 
without engravings, which there has not been time 
to prepare. 

While we are dealing with electrical matters, we 
may notice the model of Hertz wave transmission, 
shown by Professor Silvanus P. Thompson, although 
this really bore more relation to a study of the 
ether. A number of lead balls were suspended in 
a line, each ball being held by two strings inclined 
at an angle to the vertical, and each pair of strings 
knotted where they crossed. The whole may be 
likened to a fishing net hung in a vertical plane 
with a ball attached to each loop of the bottom 
course. At one end of the row was a heavy sus- 
pended mass (the oscillator), and at the other end 
a circle of brass hung on a trifilar suspension (the 
resonator), the two being timed to the same period. 
When the oscillator was struck it set the first ball 
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swinging at right angles to the plane of the net, and 
the motion gradually crept on from ball to ball 
until it reached the resonator and set that oscillat- 
ing. The model was intended to show the mode of 
transverse vibration in the ether, and was exceed- 
ingly suggestive. 

Engineering exhibits were very scarce. The 
most prominent was shown by Sir A. Noble, K.C.B., 
and was an apparatus for ascertaining the dura- 
tion of an explosion, pressure developed, and rate 
of cooling of products of combustion. The apparatus 
in which the explosion takes place was not shown, 
as it is too weighty. It is a cylinder into which the 
explosive is inserted and closed up. The chamber, 
however, is not entirely filled. Into its mouth is 
screwed a powerful pressure gauge, comprising a 
piston and coiled spring. Connected with this 
piston is a lever which moves a pencil over a 
‘‘card” on a large rotating drum. By aid of a 
chronometer and another pencil seconds are marked 
on the paper, and by this means there is prepared 
a diagram in which the two elements are time and 
pressure. To check this diagram a second is made 
on a smoked cylinder. In this the line is not con- 
tinuous, but a succession of dashes are made by the 
pressure-gauge lever moving over electric contacts, 
and so setting a series of electro-magnets into inter- 
mittent operation. To 
inertia, the pressure gauge can be set not to move 
until 8 or 9 tons has been attained. A number of 
curves were shown during the evening. In these 
the pressure required a perceptible fraction of a 
second (cordite being the explosive) to reach the 
maximum, and several seconds to fall to about 
1 ton, when it remained stationary. 

Another diagram-making apparatus was shown by 
Mr. F. C. Atkinson. This is intended to record 
the effort of a man rowing a boat. The pressure of 
the oar is taken against a spring, and the diagram 
is recorded on a strip of paper on the drum by a 
pencil, rotating with the oar, and moving vertically 
as the pressure of the oar compresses the spring. 
During the swing forward, after a stroke has been 
recorded, automatic gear winds the diagram strip 
into a new position, while other gear obtains a 
diagram, if desired, of only every fifth stroke. With 
this instrument details both with regard to style 
and horse-power can be secured of a course of 500 
strokes. 

Mr. E. K. Scott showed the hatchet planimeter 


which we illustrated on page 205 of our last 
volume. He had also on view an instrument, 


called the cyclesograph, for describing arcs of 
circles of large radius. The circle traced is not 
approximate, but is rigorously an arc of a circle. 
Professor Silvanus P. Thompson exhibited two 
kinematic models, showing (1) how from two equal 
and opposite circular motions a straight line can be 
drawn, and (2) how from two straight-line motions 
at various angles to each other a circle can be 
drawn. As the apparatus are scarcely susceptible 
of intelligible explanation without diagrams, we 
give the following account of them as it appears in 
the official catalogue : 

‘* One of the kinematic models illustrates the com- 
position of two opposite circular motions of equal 
period and radius to form simple harmonic motion. 

‘*The other kinematic model illustrates the 
theorem that two simple harmonic motions of equal 
period and amplitude, but with any phase-difference, 
may be compounded together to give uniform cir- 
cular motion, provided the space angle at which 
they are placed is the supplement of their phase 
angle.” 

The microphotography of inetals and alloys is 
being pursued so earnestly at present that the 
subject was certain to be extensively represented. 
Mr. J. E. Stead showed a beautiful series of photo- 
graphs illustrating the microstructure of alloys of 
lead and antimony ; tin and antimony ; tin and 
phosphorus ; tin and arsenic ; tin, antimony, and 
copper. These photographs supply another illus- 
tration of the fact that when fluid mixtures of 
metals and non-metals cool down from the liquid 
to the solid state, crystals of definite chemical com- 
position fall out of solution, and may be clearly 
seen under the microscope after the polished sur- 
faces have been etched with acid, or tinted with 
suitable reagents. Close by Professor Roberts- 
Austen showed arrangements for photographing 
metallic specimens under magnifications from 500 
to 1000 diameters. The images were received on 
the screen of a camera, and rendered visible to the 
audience the diamond form of carbon as it exists in 


time that this has been shown in public. In some 
degree related to the two exhibits we have just 
referred to were X ray photographs of sodium-gold 
alloys, shown by Mr. C. T. Heycock and Mr. F. H. | 
Neville. These showed the crystals of gold and of 
sodium existing in alloys that to the eye appear to 
be homogeneous. 

A most interesting exhibit connected with alloys 
was that of Mr. C. E. Guillaume, of the Bureau 





International des Poids et Mesures. He had a 
number of rods of nickel steel of varying propor- 
tions, and an apparatus by which they could be 
raised to a temperature of 300 deg. to 400 deg. 
Fahr. When heated, the 36 percent. alloy scarcely 
showed any elongation at all, while the 23 per cent. 
alloy elongated very considerably. M. Guillaume 
had on view a series of most remarkable curves, 
showing the expansions of a large series of these 
alloys. He suggests the use of nickel steel as a 
material for pendulums, and also for instruments 
used in extended surveys. His researches add 
another interest to the study of this remarkable 
alloy. 

There were several stands dealing with optical 
phenomena. Mr. Eric Stuart Bruce showed pho- 
tographs taken of pictures projected from an op- 





minimise the effects of | 


tical lantern on to rapidly revolving laths. If 
a lantern picture is projected on to a lath or 
arm which is carried by a rapidly revolving shaft, 
the lath as it revolves of course receives suc- 
cessive portions of the picture, and if the rate of 
revolution is sufficiently rapid, the retina, owing to 
its retention for an appreciable time of the image 
formed on it, unites these fractional parts of the 
picture, and forms a complete whole. In the photo- 
graphs now under notice, the photographic plate 
has accomplished the same thing. In this case, 
however, there is no retention of image, but the 
plate is simply acted upon by each portion of the 
picture for the brief instant that it is received by the 
lath. Thus if the area of surface of the latter is, say, 
one-hundredth of the area of the whole picture, the 
exposure required to get. photograph of the lantern 
picture is 100 times as great as it would be if the 
picture were projected on a screen in the ordinary 
way. Under such circumstances also each portion of 
the plate, while receiving the image of the lantern 
picture for ;},5 of the total exposure, would, during 
the remaining ;°), of the time be receiving the 
image of fixed objects beyond the plane of the re- 
volving lath. Thus in the photographs the lantern 
pictures appear as transparencies with objects 
behind them. 

A modification of Michelson’s differential refracto- 
meter was shown by Mr. EK. Edser and Mr. H. Stans- 
field. In this instrument the interfering rays are 
reflected from the back surfaces of a pair of end 
mirrors, these surfaces being covered by silver 
films. In the case of one mirror the film is of uni- 
form thickness, but in the case of the others the 
film gradually thickens towards one side, being thus 
wedge-shaped in section. The result shows that 
the reflected beam apparently enters slightly into 
the silver film, this effect increasing with an in- 
crease in the thickness of the film up to a certain 
limit. Thus where vertical bands cross from 
glass-air to the glass-silver surface a lateral dis- 
placement is produced, which varies from zero at 
the thin end of the wedge to three-quarters of a 
band at the thick end. The direction of the dis- | 
placement indicates a retardation. 

A very pretty diffraction kaleidoscope was shown 
by Mr. C. P. Butler, formed by a diffraction 
grating ruled in concentric circles instead of straight 
lines. Two curious subjective colour phenomena 
were demonstrated by Mr. Shelford Bidwell, and 
described as follows : 








About one-half of the surface of a dise is made black, 
and the other half white, an opening being cut at the | 
junction of the black and white portions. A design in | 
black lines upon a white ground seen under suitable 
illumination through the opening in the rotating disc 
appears to be red. This phenomenon depends upon the 
fact that a bright object, when suddenly exposed to 
view, appears fora moment to be surrounded by a red 
border. 

The same apparatus demonstrates a novel method of 
exhibiting negative after-images. A coloured object under 
strong illumination is caused to assume a tint complemen- 
tary to its natural hue. Thus red is seen as green, and 
green as pale red, while a black patch upon a white ground 
appears whiter than the ground itself. The sensibility of 
the nerve-fibres of the retina is, in fact, appreciably di- 
minished by exposure to coloured light for a period so 
oo that the eye cannot recognise the true colour of the 
ight. 








high-carbon steel. This is, we believe, the first 


At the next stand Professor Oliver Lodge gave a 





demonstration of Zeeman’s discovery of the broaden- 
ing of spectrum lines by the action of a magnetic 
field on the source of light. He had asodium flame 
burning between the poles of a powerful electro- 
magnet, and when this was examined by means of 
a Rowland concave grating it was seen that the 
lines broadened and duplicated whenever themagnet 
was excited. If, however, the light were passed 
through a nicol properly oriented, the effect ceased, 
showing that the light of changed refrangibility is 
polarised. By adjustment the usual appearance of 
each sodium line can be made double, and then the 
effect of the magnetism is to make it triple and even 
quadruple. 

A rotating mirror, to run at 48,000 revolutions 
per minute, was shown by Sir David Salomons. 
The noticeable feature was that both the mirror 
and the driving shaft had their bearings suspended 
elastically by three cords each, so that they had 
sufficient play to rotate around their centres of 
gravity, instead of around their geometrical centres. 
This principle has been successfully applied in 
cotton machinery, hydro-extractors, and other 
quickly rotating apparatus. 

Dr. Gore showed an apparatus by means of which 
the influence of radiations from a variety of sub- 
stances at ordinary atmospheric temperatures upon 
volta-electromotive force has been investigated. 
This apparatus was not explained, buta full descrip- 
tion is to be published in the Philosophical Maga- 
zine. Another exhibit about which full information 
could not be obtained was examples of the Dansac- 
Chassagne method of producing photographs in 
colours, shown by Sir Henry Trueman Wood. The 
results were very fairly successful. The inventors’ 
patent specification has been published, and gives 
the impression that the process is very complex, 
while its theory is certainly by no means clear. 

An apparatus for the comparison of thermo- 
meters was shown by Mr. W. Watson, the salient 
feature being that the liquid employed to form the 
vapour jacket is boiled by means of heat de- 
veloped in a platinum wire by an electric current. 
A detailed description of this was given in the paper 
read by Mr. Watson before the Physical Society, a 
report of which appears on page 677 of the present 
issue. A very noteworthy exhibit was a series of 
diagrams by Dr. H. E. Armstrong, giving a graphic 
representation of the Rothamsted observations on 
the continuous growth of wheat. These experi- 
ments have been continued since 1844 in a strictly 
methodical fashion, and probably extend over a 
longer time than any other series of observations, 
except those on the heavenly bodies. Mr. J. 
Goold’s interesting experiments with vibrating 
bars have appeared at least twice before at 
these gatherings, and each year he has some- 
thing beautiful to show. This time he showed 
a large flat steel bar which could be set into 
vibration by rubbing it with a cork. Very 
little sound was produced until a flat deal board 
was put in contact with the bar. By pressing on 
the board at different points, various loud harmonic 
chords could be produced. 

A printing telegraph was shown by Mr. L. 
Kamm. This we hope to refer to at length on a 
future occasion. 

We have noticed most of the exhibits that appeal 
to our readers, and although it must be admitted 
that the engineer found less to interest him than on 
many previous occasions, yet the show, taken from 
a general scientific standpoint, covered a very wide 
field, and was much appreciated by the company, 





JAPANESE CURRENCY AND 
INDUSTRY. 
WE have more than once expressed the opinion 
that Japan would astonish the world by her experi- 
ments in social organisation, in the same way as she 


| has astonished it by the rapid advance which she 


has made in trade and industry, and the recent 
legislation with regard to the currency amply con- 
firms that opinion. For a good many years past 
the subject of the standard to be adopted for the 
currency has been a burning one in almost all 
civilised countries, and a great variety of opinions 
have been expressed regarding it. On one point, 


| however, there has been little difference, namely, 


that a country like Japan, in which the currency 
was on a silver basis, had a great advantage in ex- 
changing her goods with gold-using countries. In- 
deed, this advantage was not infrequently cited as 
one of the factors which had greatly aided in the 
industrial development of Japan. Among the 
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statesmen and economists of the country, however, 
this opinion was not by any means so common as it 
was assumed by some writers to be, and consider- 
able surprise has been expressed that the Japanese 
have siddenly determined to adopt a gold standard, 
which would not have been expressed if the cur- 
rents of Japanese thought had been more accurately 
known. 

Those who have been in the habit of reading the 
Consular Reports relating to the Far East, must 
have been struck with the unanimity of opinion ex- 
pressed in them regarding the effect of the fall in 
the value of silver on the price of commodities, and 
the great advantage which the people of China and 
Japan had in consequence. Mr. Jamieson, the 
Consul in Shanghai, especially has dwelt on the 
subject, and a few years ago wrote a lengthene | re- 
port on it. He pointed out that China was 
peculiarly well situated for observing phenomeng 
connected with changes in the value of the precious 
metals, and that, from the conditions of the 
country, the relative value of gold and silver 
changes day by day, and closely follows the ex- 
change on the London market. There has never 
been any great disturbance of values, either by a 
sudden augmentation of the precious metals in the 
country, or by a change of conditions regarding the 
mode and cost of production of commodities of 
everyday use. He compiled statistics to show 
that the purchasing power of silver has not declined 
in respect to any of these commodities, and has 
even increased in respect to some of them. He 
discussed the question how far the fall in silver 
had stimulated exports from China, and while he 
admitted that there had been a stimulus, it was 
not such a stimulus as might have been expected. 
The stimulus had been a readiness on the part of 
foreign merchants to buy native produce of all 
sorts at current quotations, but not the stimulus 
which comes from offering higher prices. View- 
ing the situation from the Chinaman’s point of 
view, he found that his tael or ounce of silver was 
just as valuable to him as it ever was. He could 
buy the same amount of all the ordinary necessaries 
of life for the same money as formerly, and of 
foreign articles he could buy a great deal more. If 
he had things to sell to the foreigner he could 
usually get rather a better price than he used to 
get, and he found the foreigner mostly ready to 
buy, excepting tea, and this on account of the com- 
petition with India. His wages, rent, and taxes 
have remained unaltered, as has also the price of 
land. The only thing greatly changed is the price 
which foreigners are willing to pay for gold, and 
their strong desire to get it. Economic conditions 
in Japan have changed to a greater extent than in 
China, and prices and wages have risen to a con- 
siderable degree, but still, if Mr. Jamieson’s reason- 
ing and figures are correct, they apply to a very 
considerable extent to Japan. 

In a special paper, for which Mr. Jamieson 
obtained a prize offered by Sir Henry M. Meysey- 
Thompson inconnection with the Bimetallic League, 
he enlarged on the subject, and expressed the 
opinion that the result of the conditions of gold and 
silver in the Far Kast was that in the competitive 
manufacturing industries of the world the divergence 
of value between gold and silver will inevitably lead 
to a gradual transfer of all the great manufactures 
from gold-using to silver-using countries, and there- 
fore he believed that if England persists in exclud- 
ing herself from the benefits of an abundant supply 
of the international media of exchange, it would 
also lead to the ruin of our national industries. 
He pointed out that we had been able to keep the 
leading place in the markets of the world from a 
combination of causes. Cheap iron, cheap coal, 
scientific improvements in machinery, skilled work- 
men, and economy in the combination of labour, 
have for along time enabled us to maintain our 
industrial supremacy, and yet to pay our workmen 
higher wages than were paid in any other country. 
He believed, however, that the momentous eco- 
nomic change implied in the divergence of the old 
value of gold and silver by as much as 50 per cent. 
has entirely altered the conditions. Coal is not any 
longer relatively cheap in England, nor is iron. 
Labour is 100 per cent. dearer in relation to silver 
wages than it was, and Oriental nations are taking 
advantage of the most improved machinery and the 
best scientific appliances. Wages in these countries 
are generally small, and rents, taxes, rates, and all 
fixed obligations whatever are light and easily dis- 
charged, whereas in gold countries they are heavy, 
and tend to become heavier. The consequence of 





all this, he points out, is what might be expected, 
namely, that while old-established industries in 
England are in many cases barely paying expenses, 
new and rival industries in the Far East are 
springing up broadcast, and, in spite of inexperience 
and extravagance of management, are paying hand- 
some returns to their owners. He supports his 
position by figures to which we have already referred 
on other occasions when dealing with the industrial 
development of Japan, and he asks the question, 
Have our manufacturers, with all their accumulated 
wealth of experience, become so effete that they 
allow themselves to be beaten at their own trade 
by amateur spinners in Japan? Or is it not, he 
asks, that there is some enormous difference in the 
economic conditions of the two countries, which 
enables the Eastern manufacturer to win without 
effort, while the Western is struggling his hardest 
to get even a place in the race. 

Probably it will be said that Mr. Jamieson, not- 
withstanding his ofticial position, was writing with 
preconceived notions on the subject. In any case 
if things were as he painted them we would have 
expected to have found a unanimous wish on the 
part of merchants and manufacturers for the re- 
tention of the silver standard, but this is not 
the case. Osaka is rapidly becoming the most 
important manufacturing centre in Japan, and we 
learn from recent papers that, with one solitary ex- 
ception, every member of the Osaka Chamber of 
Commerce approves of the gold standard. They 
give us their reasons: Firstly, that when the cur- 
rency is placed on a gold basis, foreign capital will 
be introduced. Secondly, that the inflow of foreign 
capital will tend to reduce the rate of interest and 
to make money accessible. Thirdly, that as the rate 
of interest falls, the market price of public bonds will 
rise. Fourthly, that the profits derived by brokers and 
bankers in connection with exchange operations will 
cease to be atax upon international trade. Fifthly, 
that the adoption of the new standard will not pro- 
duce any depreciation of prices, but that, on the con- 
trary, silver being cheapened below its market rate, 
the tendency will be to appreciate in terms of the 
white metal. As to the cotton-yarn manufacturers, 
who were supposed to be specially hostile to the 
programme, it is now alleged that they raise no 
objection, for the bulk of their sales being made to 
their own nationals, they will suffer no incon- 
venience from the change. On the other hand, 
they expect to get their raw cotton at lower rates. 

As was to be expected, the subject has raised a 
great amount of discussion in Japan, and many 
different opinions have been expressed regarding 
it ; in fact, it is the chief topic in all the papers 
which have been recently received from Japan. It 
would be out of place if we attempted to enter into 
a discussion of the whole position, for if we did, 
our journal would become a financial, and not an 
engineering, journal ; but as the silver currency 
has always been put forward as one of the causes of 
the rapid development of industry in the Far East, 
and as we endeavour to keep our readers informed 
regarding all the factors of the problems which we 
discuss, we felt that we could not overlook the fact 
that the Japanese statesmen now in power have re- 
solved to adopt a gold monometallism instead of the 
silver monometallism existing in the country. 
They have adopted a ratio of 324 to 1 for the con- 
version of the silver standard-yen into the gold 
standard-yen, not for free mintage of both metals. 
It must be admitted that it is a large experiment, 
and we shall watch with interest its effects on the 
trade and industry of the country. 

The Tokio correspondent of the Times in dis- 
cussing the question, Why has the Japanese 
Government applied itself to make this great 
change? has said that undoubtedly one of the 
reasons influencing the advocates of the change is 
the conviction that silver has reached its lowest 
point, that its rehabilitation may be expected 
before long, and that its sterling value will rise 
largely within the next few years. Having been 
made rich by silver that cheapened in terms of 
gold, they now hope to take advantage of the re- 
verse process in order to benefit by the prospective 
appreciation of silver. Two other considerations 
have probably also largely intluenced their decision, 
though in his speech the Minister of State for 
Finance preferred to adopt gnother and more dis- 
putable line of argument. The one is that Japan 
finds herself now for the first time financially in a 
position to take the contemplated step. 

The indemnity received from China has placed 
her in possession of sufficient gold for the purposes 





of a reserve. The Treasury already holds gold 
coins to the value of 38 million yen, and by the end 
of this month it will receive from London 72} mil- 
lion yen in coin and bullion. Thus the transition 
will be effected on a basis of 110} million yen of 
gold, in addition to which 49 million yen of silver 
are also in the vaults. On the other hand, the 
total paper currency of all kinds now in circulation 
is 216 million yen. These figures need no comment. 
The second consideration is that they want to place 
their country within immediate reach of the stores 
of cheap capital awaiting investment in the Occi- 
dent. They believe that were their public securi- 
ties changed to a gold basis, Western capitalists 
would purchase them eagerly. It is probable that 
they judge rightly in this matter. Japan’s credit 
is unimpeachable. Her Five per Cent. Consols and 
other State bonds are as safe an investment as can 
be easily found. But her domestic capital is fully 
engaged. She has managed to make it suftice for 
all the requirements of a quarter of a century of 
extraordinary industrial, commercial, military, 
naval, and administrative progress, and the time has 
come when she wants the co-operation of foreign 
money. This need presses upon her with special 
force at the present moment, for her programme of 
State undertakings during the next fiscal year 
involves a loan of some 60 million yen, which may 
prove very difficult to float at home. 








THE YACHTING AND FISHERIES 
EXHIBITION. 

Tue Exhibition of Yachting and Fisheries which 
has been organised at the Imperial Institute by Sir 
Alfred Jephson, was formally opened by the Prince 
of Wales on Monday last. The exhibition is not an 
extensive one, but it is well arranged, and the ex- 
hibits have been well chosen. In many features it 
bears evidence of having been organised under the 
guidance of one having a knowledge of the subject, 
more especially in some of the collective exhibits ; 
in addition to which there is an absence of the 
bazaar element, which is decidedly a relief after 
experience with some former exhibitions. 

The yachting and fishery departments are kept 
separate, the exhibits belonging to the former sec- 
tion being displayed in a gallery on the first floor of 
the building, excepting some of the full-size small 
boats, such as skiffs, punts, &c., which are on the 
opposite side of the gardens in the north gallery. 
There are several rigged models, some handsome 
ones of auxiliary steam yachts; and there is also a 
very good representative display of half-models, 
The collection of plate, cups, and other trophies is 
a distinctive feature in the Exhibition, the display 
being doubtless by far the most complete of its 
kind that has ever been brought together. Among 
other exhibits of a maritime nature, the lighthouse 
lantern, which is being constructed by Messrs. Chance 
Brothers, of Birmingham, will be an attractive fea- 
ture ; as will be the Board of Trade rocket apparatus, 
which is to be shown in actual working, with breeches 
buoy, &c. The Liquid Fuel Company, of Cowes, 
have a very complete exhibit, consisting of a steam 
launch, boat engines, a water-tube boiler adapted 
for burning liquid fuel, the casing being removed 
to show the construction. The Maxim-Nordenfelt 
Company exhibits on the same stand automatic ma- 
chine guns, presumably suitable for ocean-going 
yachts that may voyage in remote seas, where a 
means of self-defence might occasionally afford a 
feeling of security not altogether needless, Both 
the Trinity House and the Northern Light Com- 
missioners supply very interesting exhibits, consis- 
ting, among other things, of charts and maps of the 
coast showing the positions of lighthouses and light- 
ships at the commencement of Her Majesty’s reign 
and at the present time respectively. There is also 
a diving tank in the grounds. The Telegraph Con- 
struction and Maintenance Company send sections 
of cables, buoys, a model of a lighthouse, and of a 
lightship, the latter being in a tank and arranged 
to show a method of electrical communication with 
the shore. Sailing boats are also exhibited in the 
same building. The fishery section includes many 
interesting features, notably a large model of the 
Thames, with running water. Fishing-rods and 
other angling appliances are exhibited in profusion. 
The sea-fishing section is a somewhat miscellaneous 
collection, but no doubt will be found to contain a 
good deal that is interesting on closer inspection. 
On the further side of the grounds, in the north 
gallery, there are, in addition to the objects already 
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named, a number of trade exhibits connected with 
the yachting and fishing industries. 

The collection of half-models of yachts is, we 
should think, the most complete ever brought to- 
gether. According to the catalogue, there are 256 
in all, and there are about 100 more full models. 
It is not, however, the numbers so much as the repre- 
sentative nature of the collection which constitutes 
the value of the display. For instance, we have the 
Gleam, designed by the elder Fife in 1834, and per- 
haps it will be a surprise to some, not only of the 
younger generation, but also to some of the older 
yachtsmen, to learn that pleasure craft were built 
on the Clyde estuary over 60 years ago. The 
Gleam, as befits her period, had the bluff bow and 
somewhat finer run, which up to then, and for 17 
years later, was considered the correct model for 
speed. How these ideas were all upset by the 
coming of the America in the Exhibition year is a 
matter of well-known history ; and, indeed, there 
could hardly be a greater contrast between the 
Gleam’s ‘‘cod’s head and mackerel tail” shape and 
the extremely hollow bow ofthe celebrated American 
schooner. This is well shown by the model of the 
latter vessel, which is exhibited in another part of 
the gallery. It has been said that her designers 
arrived, by purely empirical means, at the same 
conclusion with regard to the best shape for 
a vessel that Scott- Russell worked out by 
scientific deduction. This would appear to be 
the case—we know that science had very little 
to do with the America’s design—for the model of 
the New York flyer shows a bow which has every 
appearance of a pure wave-line. Of course we have 
now discarded all that kind of thing, as a glance at 
the models of the Britannia or the Valkyrie will 
at once show. The principle upon which yacht 
architects go at present is to slither over the 
sea, whilst the older designers devoted all their 
attention to dividing the water by the vertical wedge. 
If an amateur be ambitious to design his own yacht 
in the present day, he could not do better than get 
a tablespoon, cut off the bowl close to the stem, 
and fasten to the underneath part something to re- 
present a fixed centre-board, to the bottom of which 
would be attached the ballast, in the shape of a 
flattened bulb of lead. Whether the lean en- 
trance of the America or the spoon bow of the 
modern fashionable racer be the most desir- 
able for sea work may be a moot question, but 
certainly the yachts of an intermediate type, such 
as the Florinda, Jullanar, or Galatea, to take three 
of the models shown at random, appeal more to 
the yachtsman who being not quite sufficiently up 
to date prefers making a passage during a breeze 
with moderately dry decks, or prefers his vessel 
should be able to lie to with comfort if the weather 
gets bad enough to warrant such a procedure. We 
have referred to Fife’s Gleam, but we ought to say 
that there is a still earlier model of a Clyde-built 
yacht. This is the old Falcon, built in 1827 by 
Robert Steele and Co., a firm which in past times 
turned out so much honest work for the winds and 
the waves to prove. 

To glance down the list of models is to get a 
glimpse back through the vista of time, to see fight- 
ing flags aloft that have long been struck for good, 
and to remember ways and customs passed for ever. 
That we have now faster and better equipped yachts 
thanever before is undoubtedly true ; still, something 
has been lost. The cost of a racer, her upkeep and 
rate of deterioration, is enormously in excess of what 
it was a generation back. Twenty-five years ago 
we could race and cruise in the same craft season 
after season, and though we did not go so fast, 
races were not less keenly contested. A successful 
racing yacht now is a costly ephemera. She wins 
everything for a summer, and the next season is 
eclipsed and worthless. One of the most famous 
yachts of the last year or two is now being offered 
for sale at a price little, if any, in excess of what 
could be got at the marine store for her as lead and 
old junk. She is a minute or two slower on a 
50-mile course than a more recent production ; and 
no one would think of fitting her out as a ‘‘ pleasure 
yacht.” On the other hand, outclassed racers of 
less recent construction are to be met everywhere, 
and, perhaps with their wings clipped a bit, form 
excellent cruising yachts. The Jullanar, built in 
1875, has just changed hands, and for many years 
will be, unless mishap overtake her, an excellent 
seagoing boat. The once redoubtable prize-winner 


Flying Cloud, Count Batthyany’s gallant little 
schooner, built by Inman, we think in the sixties, 
is not only afloat, but is getiing her living by hard 





work as fruiter, and several other instances could 
be given ; but we do not think many of the spoon 
modelled craft of the present day, with their light 
scantling and tons of lead fathoms under water, will 
be battling the breeze a dozen years hence. It is 
this more than anything which has turned yachts- 
men into boatmen, for there are few who can afford 
to spend several thousands of pounds on a big craft 
that will be useless in two or three seasons at the 
most. 

It would be interesting to the writer, though, we 
fear, profitless to the reader, to dwell upon many of 
the yacht models shown in the Exhibition ; still, a 
few names may be mentioned. Glancing down the 
list, we meet with Lord Brassey’s first yacht the 
Albatross, but she was only asteamer. ‘Then there 
is Nicholson’s flying Aline ; the famous pair of 
‘* fifteens ” the Torch and the Queen, both built in 
64, the first by Fife and the latter by Dan Hatcher 
—it wants the Dudu to make the trio complete—- 
the Clyde champion Fiona, the beautiful Egeria 
by Wanhill ; two models of the famous old Arrow, 
thesame Arrow that sailed in the great race which the 
America won—and according to some stout patriots 
of the day would have taken the cup had she not 
gone to the assistance of a stranded competitor— 
the Oimara, the grandest cutter that ever sailed the 
seas ; the Cambria, that did yachting the dis- 
service of reviving the America Cup ; Florinda and 
Jullanar, already referred to, the little Florence, 
which proved such an invincible flyer in the 
seventies (the palmy decade of tens), until Robert 
Hewett lowered her flag with the Buttercup, and 
at the same time put a period to ten racing. It 
was the Jullanar and the Buttercup—both amateur 
designs—that altered the cutter bow from what it 
had been since cutters were, and replaced it with 
the schooner stem which has in turn given place 
to the more modern spoon bow. The annoyance 
of orthodox yachtsmen when that iconoclast, and ir- 
responsible amateur, the late Mr. Bentall, of Maldon, 
put an ogee bow in front of a single stick—for, of 
course, the mizzen of a yawl does not count—was 
excessive, and pitiable were their lamentations 
when others followed the evil example. Up to 
then the stem of every cutter or yawl was as un- 
compromisingly vertical as plumb-bob could make 
it, and the bowsprit stuck out ata rigid right angle, 
‘* as big as a barrel and long as a ropewalk.” No 
wonder cutters had an evil reputation for taking 
green water on deck forward ; fortunately they were 
of a build well able to stand it. About this time, 
or somewhat earlier, men began to see that the big 
square-headed topsail, with a yard almost the size of 
the mainsail boom, was a mistake, and more rational 
ideas began to prevail, the luff of the sail being kept 
nearer the vertical and the yard consequently more 
up and down. This has resulted in a closer-winded 
sail as well as one more managable, so that though 
it is easier to shift topsail, there is less occasion 
to do so. The older yachtsman would hardly 
more think of carrying his square-header on 
a wind than he would his spinnaker. Whatever 
may be said about model—and there is a 
great deal to be said on both sides—no doubt in 
rig and rigging we have made great advances 
during the last 20 years. In regard to hulls, our 
racing yachts are in some respects drier and in some 
wetter than the boats of the era when sail area was 
not a factor in the rating formula, and beam was 
severely penalised, whilst depth went free. The 
new style takes more loose water on board, but 
that is largely the result of greater speed. ‘‘A 
fast boat is a wet boat” has ever been a true say- 
ing. With their great overhang the modern craft 
are not so apt to take green water on deck, but, 
once overpowered, the results for them must be 
far more serious than in the older craft, which would 
carry on the fight, one might almost say, under 
water. The broad deck and comparatively shallow 
hull of the modern rater is not adapted for such 
work. 

These remarks apply less to larger craft, which 
are better able to cope with the waves whatever may 
be their type, than they do to smaller vessels sailed 
largely in narrow waters where tides run swift and 
seas are steep. It is good testimony that the nerve 
of the yachtsman is not failing that such shallow 
saucer craft as the Kismet, half-rater, can carry the 
really enormous spread of canvas they do in the 
crowded reaches of the Thames estuary, with its 
strong tides and hollow seas. This remarkable 
little vessel is shown in the Exhibition with her 
43 winning flags, the result, we understand, of one 





machine no one can deny, but it is difficult for 
yachtsmen of an older generation to call her a boat, 
and certainly no one would be likely to get her 
under way excepting to race or to go to a race. 

The limits on our space prevent us from referring 
to many other interesting features in the model 
section, and in concluding for the present we can 
only advise every one interested in the sea and 
sailing to visit the Exhibition and examine the 
collection for himself, or—as we ought to add in 
these days of lady yacht-sailers—herself. In future 
issues we propose giving an account of some of the 
more interesting exhibits in the north gallery and 
in the industrial fisheries section. 








THE GEOGRAPHY OF COMMUNICA- 
TIONS. 

WHEN we review the history of the past, we are 
struck with the wonderful way that people got 
about the world when there were no roads, or at 
best only very bad ones. There has always been 
commerce, and the products of the east and west 
have been exchanged from the earliest times of 
which we have any record, and probably anterior 
even to them. The sea, of course, was always a 
highway, but it must have been an uncertain one in 
the days that ships could only sail with a favourable 
wind, and could not beat. Yet the Pheenicians 
managed to get to England and back, and to 
transport the tin which they acquired all the 
way to India. The want of roads never prevented 
the march of armies, and even in the middle ages, 
when the great works of the Romans had mostly 
fallen into disrepair, the crusaders managed to get 
from England to Syria, and nota few of them found 
their way back again. At this period there was 
not a wheeled carriage in England, and scarcely a 
road fit'for one. It was not until 1660 that the 
British public began to take a real interest in high- 
ways. As Sir Henry Tyler recently explained in 
the course of a very interesting address delivered 
before the Royal Geographical Society of Scotland, 
the first stage coach in Scotland ran in 1678 between 
Edinburgh and Glasgow, making the double journey 
once a week ; and the first coach between London 
and Edinburgh started in 1785. From thence rapid 
progress was made, and in 1835 Sir Henry Tyler 
made the journey from Cheltenham to London, 
100 miles, in 10 hours. As an example of other 
countries, he recounts how in 1855 he rode from 
Rome to Naples in a diligence, 120 miles, in 
40 hours, with five examinations of passports and 
two of luggage. The ancient Romans did their 
travelling over the same route far more expe- 
ditiously. Further, they did not allow the trade 
of the country to be stopped by brigands in the 
way which obtained as late as 1866, when Sir Henry 
Tyler was told by the Minister at Turin that even 
100 carabinieri could not protect him in crossing 
Calabria. 

It is necessary to recall the state of affairs which 
prevailed in the past to realise the immense pro- 
gress which has been made in this century, and 
particularly in the Victorian Era. In Great 
Britain there are 4000 miles of canals ; in Russia 
there are 35,000 miles of water navigation, and 
there is in view a through water route from the 
Baltic to Afghanistan by diverting the Amou 
Darya to the Caspian Sea from its existing course 
to Aral. In France 3800 miles of inland naviga- 
tion have been established in the past 300 years. 
Germany has 8700 miles of canalised routes, while 
the Suez Canal saves 3750 miles of ocean naviga- 
tion. 

It is railways, however, that have altered the 
condition of the world more than any other means 
of communication. There are, Sir Henry Tyler 
tells us, 466,000 miles open for traffic, made up of 
160,000 in Europe, 250,000 in America, 30,000 in 
Asia, 10,000 in Africa, and 16,000 in Australia, the 
total cost being upwards of 12,000,000,000/. 
In the United Kingdom 22,000 miles have cost 
1,020,000,000/. The ocean transport is worked by 
30,000 vessels over 100 tons measurement, the 
aggregate tonnage being 25,000,000. Of the total 
tonnage the United Kingdom claims 12,300,000 
tons, and its colonies upwards of 1,000,000. All 
these extended means of communication are due 
to the engineer, and there are men among us who 
have seen the rise and growth of them all, save 
in the case of the earlier canals. Without the 
locomotive and the steamship our social condition 
would be that which obtained in the early part of 
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in ignorance and poverty. The rich could always 
command the products of the world, even goods 
brought on camel and horseback from India, and 
relatively they were better off 100 years ago than 
to-day. It is the poor man who should regard the 
engineer as his saviour and benefactor. 





THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

THE catalogue of the British Section of the 
Brussels International Exhibition that has been 
prepared by the Hon. Executive Commissioner of 
the Section, differs widely from publications of 
the kind which have appeared during later years, 
in features which demand for it a special notice. 
The catalogue is a compendium or handbook of the 
exhibits, and, as the older reviewers would have 
said, is ‘replete with information.” At the same 
time the book is small enough to be carried with 
comfort, and the arrangement is such that reference 
is easily made. From the introduction we get in- 
formation upon the object of the Exhibition and 
the manner in which the general idea has been 
carried out. It tells of the difficulties that had 
to be overcome, chiefly owing to the lack of 
funds, and the successful manner in which they 
had been dealt with, until, from a very un- 
promising beginning, the British Court now 
stands, among the foreign sections, second only 
in importance to that of France. The French 
Commissioners had, however, the immense ad- 
vantage of a large Government grant, which enabled 
them boldly to take up space from the first, whilst 
our own Treasury only allowed a sum of 40001. 
towards the expenses of the British Commission. 
For 30,000 square feet a sum of 2400]. had to be 
paid to the Belgian Exhibition authorities, so there 
was not a large balance left, and it seemed as 
if there would be difficulty in filling even this small 
space. After a time applications came in more freely, 
though not without a great deal of very hard work ; 
this aspect of the question is not referred to in 
the preface, but is a matter of common knowledge 
with all who have been connected with the work. 
In consequence of these improved prospects the 
Executive Commissioner felt justified, as he says 
in the preface, in advising that a request should 
be made for a further allotment of space, but in order 
to be able to do this with safety, it was necessary 
to establish a guarantee fund. Accordingly an appeal 
was made to the members of the British Commis- 
sion, who responded so liberally that, in all, the sum 
promised was brought to a total of nearly 80001. 
From this time forth there was no doubt as to the 
success of the British Section, and at the opening 
the modest 30,000 square feet of the original appli- 
cation had grown to 70,000 square feet, which the 
catalogue tells us is now the actual size of the 
British Commercial Section, while the guarantee 
fund will not be drawn upon. 

We recount these facts because a moral may be 
appropriately drawn from them here. It has grown 
to be a maxim, or an axiom, with us to do as much 
of the nation’s work as possible by private enter- 
prise, and as little as possible by means of State aid. 
That may be a very good policy up to a certain limit, 
—especially for Treasury officials, who avoid a good 
deal of work and responsibility by it—but there 
are other maxims and axioms we might bear in mind, 
one being that, ‘‘ What is everybody’s business is 
nobody’s business.” True, it was nobody’s business 
in particular to provide money to constitute a 
guarantee fund in this case, but fortunately 
there was energy on the part of the executive, 
and public spirit on the part of the Commission, 
so that the difficulty was overcome. It seems to 
us, however, somewhat unfair that those gentle- 
men should have been called upon to risk a 
considerable sum of money. In the present 
day of international industrial competition, it is 
advisable for nations as for individuals to take every 
opportunity for bringing their wares before the 
notice of possible customers—in plain English, to 
advertise. The chief means of doing this is by 
international exhibitions, which attract to the 
capitals where they are held purchasers from all 
* parts of the world. Years ago, when we stood 
practically alone as a manufacturing people for the 
supply of neutral markets, we could afford to neglect 
advertisement, knowing that customers must come 
to us, or go without things we made. Now, to use 
Huxley’s apt expression, ‘‘other nations are keep- 
ing shop,” and, indeed, are offering fairly good 
wares at very.cheap prices. Not only that, they 











are also showing a remarkable alacrity in adopting 
fresh methods or new inventions, and spare no 
pains in making the fact known in the highways 
and byeways of the world’s commerce. Even if all 
things made in England were necessarily as superior 
to all things made elsewhere as the most patriotic 
Tory of the old school would fain have us believe, we 
can no longer afford to wrap ourselves in the mantle 
of our dignity and stop at home whilst our extremely 
wideawake competitors are pushing their wares inthe 
markets of the world. All this is doubtless a truism, 
but it is worth stating so long as work which should 
properly be done by the State is left undone. 

The main body of the Catalogue of the British 
Section is devoted to a ‘‘ Description of Exhibits,” 
which occupies over 300 out of the 500 odd pages 
of the volume. These ‘‘descriptions” are really 
what they pretend to be, and have nothing in 
common with the usual catalogue lists of names 
which appear in catalogues of exhibitions. The 
editor has been most liberal in space when 
the exhibitor has really something to say about 
his exhibit, and the result is that the visitor 
gets information of a character that renders his 
inspection of the things shown, both interesting 
and instructive. The precedent might be a dan- 
gerous one to follow if the management of affairs 
were not in firm and skilled hands, but in the pre- 
sent case the space allotted in the catalogue seems 
to be well apportioned amongst exhibitors in pro- 
portion to the importance and interest of what they 
show. Thus, to take one of the first examples, we 
find three pages devoted to Sir W. G. Armstrong, 
Whitworth, and Co.’s exhibit, consisting of models 
of warships. A few lines are devoted to the out- 
line particulars of the works, and the remainder to a 
description of the models. The largest of these is that 
of the Blanco Encalada, the celebrated Chilian cruiser. 
The visitor is told by this description to what class 
the vessel belongs, when and where she was built, 
what are the chief elements of design in regard to 
dimensions, method of construction, general arrange- 
ment, protective features, coal capacity, &c. Details 
are also given of the armament and of the perform- 
ances both on her steam and gun trials. It may be 
noted here, by the way, that four rounds were fired 
from one of this ship’s 8-in. guns in just over one 
minute. This gun has a penetration of 18 in. of 
steel, whilst the projectile of the 6-in. quick-firer 
will penetrate 15}-in. steel. It will be seen from 
these details how useful the catalogue is as a hand- 
book of reference, and how largely such a guide 
adds to the interest of an exhibition. Turning to 
another branch of industry, we find a fairly full 
description of glass-bottle making in connection 
with the exhibit of Messrs. E. Breftit and Co., who 
own, we are told, the oldest glass-bottle factory in 
England ; to judge by its annual output, which is no 
less than 24,000,000 bottles, it must also, one would 
think, be the largest. The process of glass-bottle 
making is described in outline. We are told that the 
metal used is a mixture of silica, soda, and lime, that 
the silica takes the form of sand, where the sand 
comes from, how it is mixed with the soda, and 
how the lime is added. The question of colouring 
is touched upon, and then the mechanical opera- 
tions gone through are described with a clearness 
which indicates that the writer of the description 
wields a practical pen, or that some careful revision 
has been done. We are rather inclined to the latter 
view, as the descriptions all appear to possess a 
certain literary aptitude which we think indicates 
a good deal of hard work in the way of revision. 

The fine collection of ship models is a striking 
feature of the British Section, and in dealing with 
them the catalogue is especially successful. We 
have already referred to the Elswick contribution, 
and in addition to this the Clydebank Engineering 
and Shipbuilding Company, Denny Brothers, of 
Dumbarton, the Fairfield Shipbuilding and Engi- 
neering Company, Yarrow and Co., and others, 
send some very beautiful models. All these are 
well described in the catalogue, several pages being 
devoted to them. 

It is interesting to note that the British Section 
at Brussels shows a development of the collective 
exhibit system. These exhibits are treated in the 
catalogue in a separate section, wherein a great deal 
of interesting information is contained. To refer to 
these notices at length would be practically to write 
an account of the section, and that is not our present 
purpose, and we need only say that here, as in other 
parts of the book, there is a refreshing contrast to 
the dry bones of the average exhibition catalogue. 





There is, however, one collective exhibit to which | 


we feel constrained to make reference : that is, the 
number of British mercantile flags which have been 
lent by the various shipping firms of the kingdom. 
The suggestion to make this collection arose out of 
a difficulty that at one time seemed a very serious 
one. Funds, as we have said, were short, and 
decoration is costly. The happy thought occurred 
to the Executive Commissioner that ship- 
owners might each be willing to lend one 
of their distinguishing ensigns, or ‘‘ house flags’ 
as they are usually called, because they are 
the private flags of the firm or ‘‘ house.” On being 
approached, owners were only too pleased to fall in 
with this idea. It enabled them to fly their banners, 
and thus secure an exhibit free of cost. More- 
over, they get a valuable notice in the catalogue ; 
and though they had to supply new flags, the bunt- 
ing will practically be unused when the Exhibition 
is over, and will probably brave the elements at the , 
main of the owners’ vessels for as long a period as 
if taken fresh from store. In this way one of the 
courts of the Exhibition has been becomingly and 
artistically decorated at practically no expense. 
What we started to notice in this connection, how- 
ever, was the introduction to this collective exhibit. 
It consists only of three pages, but gives in stirring 
language a brief statement of the position of British 
shipping, and the manner in which that position has 
been won. 

Yet one more contribution to the literature of 
the catalogue we must briefly refer to before closing 
this article. Mr. Robert W. Blackwell, the well- 
known electrical engineer, has a very important 
exhibit, which is so fully dealt with in the cata- 
logue that the description and illustrations occupy 
over 50 pages. The matter is, however, well worth 
the space, for the non-technical visitor will find the 
use of many things that would be quite meaningless 
to him otherwise, made plain, and even the engi- 
neer, if electrical science be not his branch, may 
gain instruction from the description. 

A word of praise should be said in conclusion for 
the paper, printing, and general get-up of the book, 
which is far superior to that of exhibition catalogues 
in general. 








NOTES. 
THe TREATMENT or NicHt-Soit. 

At a conference of Municipal and County Engi- 
neers, a paper on the ‘‘ Treatment of Crude Night 
Soil with Acidulated Ashes” was read by Mr. 
Herbert Jones, D.P.H. Camb., Medical Ofticer of 
Health, Crewe. The author gave an account of a 
method of disposing of crude sewage in towns 
where water carriage is only partially prevalent, 
and where pail closets or cesspool privies are in 
use. In small towns of 20,000 inhabitants the 
relatively small quantity of sewage produced is 
generally taken away by neighbouring farmers, 
while large towns are able to lay down a costly 
plant, and so convert the bulky night-soil from an 
offensive unmanageable semi-liquid manure into a 
dry concentrated and inoffensive fertiliser. But 
there are a large number of towns unable to adopt 
either of these methods, as farmers will only accept 
this manure when their land is in a fit state to 
receive it, in addition to which they do not feel 
disposed to undertake the double cost of cartage 
entailed by storing during the summer months. 
The sanitary ofticials must therefore look elsewhere 
for the disposal of what is undoubtedly a valuable 
commodity. The process that has been adopted at 
Crewe during the last 18 months has proved highly 
satisfactory both to the neighbouring farmers and 
to the sanitary officials. Of the 8000 houses at 
Crewe, rather more than 2000 have pail closets, the 
remaining 6000 using dry ashpits or sanitary ash- 
bins, which are emptied every fortnight. The dry 
ashes are first thrown upon an ordinary screen 6 ft. 
by 3 ft. ; the finer portion of the ashes is then, by 
the use of a watering-can, sprinkled over with 
commercial sulphuric acid to the extent of about 
4 per cent., weight for weight. The acidulated ash 
dust is then formed into a kind of rectangular pie- 
dish, 10 ft. by 6 ft., with walls 18 in. high, the 
walls and bottom being of a uniform thickness. The 
privy pail contents are emptied during the night 
into this dish arrangement in the proportion of 
about 1 ton of night-soil to 1 ton of ashes. The 
following day the mixture is well worked with a 
long rake, the volatile carbonate being converted 
by the sulphuric acid into the more stable sulphate 
of ammonia. There is almost an entire absence of 
smell. The whole process has been carried out in a 
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corner of a field, one man screening 3 tons of ashes 
daily, the cost}of mixing and screening, together 
with the sulphuric acid, being 1s. 6d. a ton of 
the completed manure. The coarse ashes are burnt 
in an ordinary Cornish boiler that supplies steam 
for the sewage farm pumping engine. The Cor- 
poration of Crewe are now putting down a mecha- 
nical screen worked by the pumping engine, and 
are also erecting a shed under which the mixing 
and screening can be carried on so as to avoid any 
additional moisture from rain, the farmers desiring 
the manure in as dry a condition as possible. 


THE SYNCHRONOGRAPH. 

The speed of telegraphy has been gradually in- 
creasing for many years, and to-day the Wheatstone 
transmitter enables 500 to 600 words a minute to 
be sent overa line. This result is eclipsed by the 
synchronograph, the invention of Messrs. Albert 
Cushing Crehore and George Owen Squier, whose 
names are so well known in connection with their 
ingenious polarising photo-chronograph. Their 
method, as explained in a paperread before the 
American Institute of Electrical Engineers, consists 
in sending an alternating current over the line, 
and cutting out certain of the waves or half- 
waves. Now currents having frequencies of 100 
complete waves per second are quite common 
in electric lighting, and very much higher fre- 
quencies are perfectly practicable. With 
quency of 300 there are 36,000 half-waves per mi- 
nute, and hence the possibility of a very high rate 
of signalling. To make and break such a current 
with a key is evidently an impossibility, as it 
would lead to violent sparking and would also 
deform the waves so much as_ to destroy the 
character of the signals. Twice in each alterna- 
nation, however, the current is nil, and at those 
times the circuit may be broken with safety. To 
this end the inventors use ribbons of paper punched 
with slots. The ribbon is fed over a metal roller, 
and a wire brush presses on its upper surface. 
When a slot occurs in the paper, the brush touches 
the roller, and the circuit is complete. Where 
the paper is intact, it divides the brush from 
the roller, and the circuit is broken. Obviously 
if the length of the slots and the rate of feed 
of the ribbon be properly chosen, the makes and 
breaks may be made to occur at the moment of no 
current. A variation of a minute fraction of a 
second would entirely upset the adjustment. There 
are two forms of receiving instrument, one of 
which depends on the polarisation of a ray of 
light on being passed through a_ solution of 
bisulphide of carbon surrounded by a coil of 
wire traversed by a current. The record in this 
case is made on a photographic plate, and is, of 
course, not suited for ordinary telegraphic pur- 
poses. The other receiver is of the electro-chemical 
type. Upon a ribbon of prepared paper there 
press two needles, the circuit being from the 
line to the first needle, through the paper 
to a metal roller beneath, along the roller, and 
through the paper to the second needle, and thence 
to earth. At the needle at which the current 
leaves the paper a mark is formed ; hence, with the 
two needles two lines are drawn, each formed of 
alternate dashes and blanks, when the paper ribbon 
is drawn under the needles ata suitable speed. The 
record appears as two parallel lines, having the 
maximum intensities in one line opposite the spaces 
in the other. If a sending tape be used in which a 
semicycle has been adopted as the unit for its pre- 
paration, it is found that some of the marks are 
omitted in one line and some in the other. If a 
complete cycle be used as the unit, the whole 
message can be read in one line, while in the 
other there is a record for each complete unit. By 
a modification of this arrangement two complete 
messages can be sent over a single wire, and received 
side by side. Further, it is possible to work 
simultaneously from each end of the line, and thus 
send four messages at once. The invention has 
been tested over a line of 13 miles of wire, having a 
resistance of 320 ohms, and gave very satisfactory 
results. It remains to be seen how it will work 
over several hundreds of miles, and whether the 
signals will maintain their individuality in spite of 
the self-induction of the wire and the varying 
resistance of the circuit. 


Evectrotytic Copper Rerinine in U.S.A. 

In a recent number of the Zeitschrift fur Elektro- 
chemie (April 5, 1897), there is to be found a most 
interesting article by Titus Ulke upon the rise and 
rapid development of this industry in the States. 
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The following is a brief réswmé of the most important 
facts and figures contained in this article. The re- 
fining of crude copper by the electrolytic method 
was first commenced in the United States of America 
in the year 1881. In that yearthe Balback Refinery 
at Newark was built. Its success led to the erection 
of a refinery by the famous Baltimore Copper 
Smelting and Rolling Company at Baltimore in 
1887. This latter refinery was greatly en- 
larged in 1891; the system of working the 
vats used at this refinery being that known as 
the Hayden system. In 1892 it was again enlarged. 
Its present capacity is 100 tons of refined 
copper daily, an amount that is equal to two-thirds 
of the output of the Anaconda mines. In 1893 
the Boston and Montana Company’s refinery at 
Great Falls, Montana, was built, and for the first 
time water power was used to produce the electric 
current required in the process. The famous 
Anaconda Copper Refinery of the Anaconda Mining 
Company was in that year in the early experi- 
mental stage of its growth; to-day it is the 


(largest in the world, and has a greater capacity 


than the Baltimore refinery. Ulke gives its 
capacity as 120 tons daily, and its output as 
50 tons daily. These figures do not agree 
with those given in the article which appeared in 
the Engineering ond Mining Journal of New York 
in October, 1896, an abstract of which was pub- 
lished in our columns on January 1, 1897. 
In 1895 the refinery of the Guggenheim Brothers 
at Perth Amboy was built. This refinery 
uses a Bessemerised crude copper of Mexican 


origin, also an arsenical black copper from 
Colorado. The following statistics show the rapid 


growth of the industry. In 1892, the world’s pro- 
duction of electrolytic copper was about 32,000 
tons, and there were about 30 refineries engaged in 
this production. In 1893, the U.S.A. refineries 
alone produced more than this, or 37,500 tons. In 
1894, the U.S.A. production rose to 57,500 tons ; 
in 1895, to 87,000 tons ; and in 1896, to 124,000 
tons. This latter total is over half the U.S.A. pro- 
duction of raw copper, and is nearly one third of the 
total world production of the same. There are at 
the present date 11 refineries in the States, produc- 
ing daily 342 tons copper, 42,000 oz. silver, and 
206 oz. gold. The current densities vary from 
70 to 200 amperes per square metre (6$ to 18 
amperes per square foot). The costs of re- 
fining have been reduced from 30 dols. in 1892, 
to 8 dols. per ton in 1896. In the western 
states the costs average now 12 dols. to 14 dols. 
per ton; in the eastern states only 8 dols. to 
10 dols. (The high cost of labour and coal in the 
western states is responsible for this difference.) 
In Europe the costs average 13 dols. to 18 dols. 
We are not disposed, however, to accept this as an 
accurate estimate of the cost where coal is cheap 
and the management is scientific. The principal re- 
finery in England—that of Messrs. Bolton, at 
Froghall—certainly can refine at a lower cost than 
this. The costs at the Baltimore Company’s re- 
finery amount only to 8 dols. to 9 dols. per ton, and 
are the lowest in the States ; whilst those at Ana- 
conda refinery are given as 12 dols. to 14 dols., and 
are the highest. The difference in costs of fuel 
and labour at these two refineries does not permit 
these figures being used asa criterion of the respec- 
tive efticiencies of the different systems of working 
the vats used in these two refineries. The Anaconda 
refinery uses a multiple system elaborated by 
Thofehrn, and this is now generally accepted as the 
more economical system to use for refining crude 
copper. 


THE ‘ ROCKET.” 
To THE EpitoR OF ENGINEERING. 

Sir,—I fail to understand what your correspondent, 
Mr. Markham, means when he says that ‘‘ Railway ex- 
perts have always shown the ‘Rocket’ with a firebox 
on.” I presume that this engine must have had a firebox 
of some sort—the fire could hardly have been placed in the 
25 3-in. tubes. 

The ‘*Sanspariel” had no firebox, the furnace being in 
one end of the large single return flue tube. 

The controversy in leading engineering newspapers 
about the year 1884, I think, proved conclusively that the 
“*Rocket” from at least 1829 to 1830 had a water-sur- 
rounded firebox built out from the boiler barrel, no smoke- 
box and cylinders inclined to an angle of about 45 deg., 
and also that the sketch which was reproduced in Zhe 
Engineer of September 12, 1884, must be a representation 
of some engine of the ‘‘ Rocket” type on the L. and M. R. 
other than the ‘‘ Rocket” itself. 

I would like Mr. Markham to say which drawing 
the many that have been published of the ‘‘ Rocket’ 


of 
he 





has to find fault with, because I may agree with him as to 


the truth of some. 
Yours obediently, 
London, W. H. GREENLY. 





To THE Epitor or ENGINEERING. 

Srr,—If Mr. Charles Markham, page 653, will turn to 
that valuable work ‘‘ Transportation Exhibits, Columbian 
Exposition 1893,” page 350, Plate LXXXVIILI., he will 
find a diagram of the “‘ Rocket” as built in 1829. The 
‘* Rocket” always had a firebox attached to the boiler, 
Mr. Markham says ‘‘She was never worked with this 
box on.” On the other hand I am prepared to prove 
that ‘‘she never worked without the firebox attached.” 

Yours truly, 
CLEMENT E. STRETTON. 

Leicester, May 17. 





To THE EDITOR OF ENGINEERING. 

Srr,—I notice a letter in yours of the 14th inst. on the 
old ‘‘ Rocket,” referring to the firebox as if it had not 
originally a firebox. 

he secret of the success of this engine was the fact of 
it always having a firebox with a water space on each four 
sides and top, and tubes through the barrel to the chim- 
ney. I recollect the ‘‘ Rocket” when it had no smokebox, 
and the tubes could only be cleaned through the fire door. 
T spent some time about the Salford end of the Liverpool 
and Manchester Railway in 1829 and 1830, and was at the 
opening on September 15, 1830. 

Mr. Charles Markham has a perfect right to feel proud 
that his father presented this grand old railway locomo- 
tive relic to the South Kensington Museum. 

1 may say it is now some years since I had a chat with 
any of the old onginals, such as Mr. Stannard was, who 
took a part in the correspondence which appeared about 
this old relic some years ago. 

Ashton-under-Lyne, May 18, 1897. We Bs 








PROELL CUT-OFF WITH CORLISS VALVE. 
To THE EDITOR OF ENGINEERING. 

S1r,—I should be glad if you would allow me to correct 
a slight error in your article of the 7th inst. on the 
‘* Proell Cut-Off with Corliss Valve,” which seems to have 
led Messrs. Whitmore and Binyon into a mistake as to 
the date at which I introduced this combination. I did 
not introduce it recently, as you state, but in the year 
1890. The construction was worked out by the late Dr. 
Proell, in consequence of a suggestion of mine, and [ at 
once communicated it to my licensees and many others 
who were likely to be interested in the matter. I here- 
with send you the original press copy of my letter to Dr. 
Proell, dated April 8, 1890, the original of his reply, dated 
the 14th of the same month, and a copy of the drawing 
referred to. The translation of the passage to which | 
would specially draw your attention is as follows: “* To 
attain the greatest simplicity, I have placed under the 
expansion apparatus an oscillating Corliss valve, which, 
as in the high-speed engine, not only conducts the steam 
to the proper end of the cylinder, but also controls the 
exhaust.” 

I am, Sir, yours faithully, 
HERMANN KUHNE. 
25-35, New Broad-street, London, E.C., May 19, 1897. 





To THE Epitor oF ENGINEERING. 

Sir,—I notice that Messrs. Whitmore and Binyon 
claim priority in constructing engines with a combination 
of a Corliss valve and an expansion apparatus. 

Permit me to say that I have before me a drawing of 
this combination with a Proell apparatus, which has since 
found such an extended application. 

This drawing was sent . Mr. Hermann Kuhne to the 
late firm of M‘Culloch, Sons, and Kennedy, Limited, 
Kilmarnock, who were then sole licensees for Scotland for 
the Proell patents, on April 16, 1890. 

Yours truly, 
Davin M‘CULLOCH. 

27, Oswald-street, Glasgow, May 19, 1897. 


BELGIAN Biast-FuRNAcESs.—The number of furnaces in 
blast in Belgium at the commencement of April was 36, 
while eight furnaces were out of blast at the same date. 
The total of 36 representing the number of furnaces in 
blast at the commencement of April was made up as 
follows : Charleroi district, 16 ; Liége district, 14 ; Luxem- 
bourg, 6; total, 36. The output of pig in Belgium in 
March was 95,945 tons, as compared with 68,665 tons in 
March, 1896. The aggregate output for the first three 
months of this year amounted to 269,595 tons, as compared 
with 201,770 tons in the corresponding period of 1896, 





New Patent Law 1n Frintanp.—A_ new Patent Bill 
has been introduced in the Finnish Legislature, which 
proposes to give to Finland a similar law to the German, 
Swedish, and Danish Patent Laws. The patentee is 
compelled to work his invention within three years in 
Finland, otherwise he can made to let others ex- 
ploit his invention for a suitable remuneration. If the 
patentee does not manufacture the patented articles or 
work the patent in Finland, he is compelled to have the 
patented article for sale at a reasonable price. The trans- 
fer of a patent has to communicated to the Patent 
Commission. An invention cannot be patented in Fin- 
land when it has been described in print in sucha manner 
that the public has access to the same description, and 
that experts from that can gather sufficient information 
to manufacture the article in question. The fact of an 
invention having been described or published by the 
Patent authorities of another country, or shown at an 
exhibition, does not interfere with its patentability, when 
the application is filed within six months, 
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EXPRESS COMPOUND LOCOMOTIVE 
WITH AUXILIARY GEAR. 


In designing the compound locomotive with a single 
pair of driving wheels, which we illustrate by our two- 
page engraving this week and by the views on pages 
678, 679, and 682, the constructors, Messrs. Krauss 
and Co., of Munich and Linz, aimed at combining the 
chief advantages of uncoupled wheels with the greater 
traction force which four-coupled engines afford in 
starting and in mounting gradients, while further 
they desired to secure a more perfect adaptability of 
the engine to the various requirements concerning speed 
and power that arise during ordinary working condi- 
tions. Very large cylinders, quite desirable in cases 
of great power being required at low speed, give un- 
favourable results at high speeds. If the customary 
two cylinders are to be adhered to, it is hence neces- 
sary to keep down their dimensions. The design 
adopted by Messrs. Krauss and Co. enables them to 
adapt the dimensions of the cylinders to the conditions 





















tions of 1896, and since October, 1896, has been again 
in uninterrupted service. 

Our illustrations clearly bring out the chief con- 
structive peculiarities. Apart from the rear axle, 
which has its bearings in a short outside frame, the 
main framing is internal ; the cylinders of both systems, 
as well as their gears and valve chests, lie outside. 
In accordance with the conditions of easy converti- 
bility, the chief parts are like those of Class B XI. 
The boilers, e.g., are identical—not reckoning slight 
changes in the smokebox, necessitated by the altera- 
tion in the pipes—and so also are the complete bogie 
(of the type designed by Mr. James Stirling, South- 
Eastern Railway), and the driving wheels, for which 
latter the designers would have preferred a larger dia- 
meter. Above the rear axle, the main framing is pro- 
vided with sectors in order to admit of the eventual 
addition of horn-plates for the reception of the axle- 
boxes of a coupled axle, should the present construc- 
tion not be ultimately approved of. 





The main pair of cylinders drive the 73.2-in. wheels ; 
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obtaining at high speed, while for low speeds they 
bring into use an auxiliary engine; thus they double 
their tractive power when needed and can exert a great 
pull with early cut-off. 

It is owing to the willingness on the part of the 
directors of the Bavarian State Railway, and par- 
ticularly of the chief of the engine department, 
Oberregierungsrath Mahla, to test an entirely new 
arrangement, that this idea has been carried into exe- 
cution. Having ordered twelve engines of the stan- 
dard four-coupled express type, Class B XI. (cylin- 
ders 17.52 in. and 26.38 in., 24 in. stroke, 73.2 in. 
driving wheels, and a steam pressure of 13 atmo- 
spheres), the directors conceded that one of these 
engines should be built on this new plan, provided the 
construction was such that the locomotive could, in 
case of failure, be converted so as to fairly resemble a 
standard engine. 

The locomotive which we are about to describe, 
known as No. 1400, is the only one of its kind. It 
was delivered in December, 1895, was on regular duty 
during the months January to March, 1896, was then 
sent to the Bavarian Exhibition at Niirnberg, which, 





we may add, was one of the best of the many exhibi- 


the dimensions of the cylinders are smaller than 
those of the B class, the diameter of the right-hand 
side high-pressure cylinder being 15.16 in., and that 
of the left-hand side low-pressure cylinder 24.01 in. 
The stroke in both cases is 24in. The cylinders 
are inclined 6 in 100, because the auxiliary cylinders 
had to be placed underneath, not to interfere with 
the engine profile. The valve chests, which are 
fitted with American balance slide valves, also lie 
inclined, in both the longitudinal and transverse 
directions. The valve gear is of the Heusinger- 
Walschaert type. The cut-offs are the same on both 
sides, while the cylinder ratio is 1 : 2.51. 

The receiver pipe passes through the smokebox, and 
bears above a safety valve loaded to 5.5 atmospheres, 
and in front a Ricour air suction valve, as shown in 
Fig. 1. The exhaust into the chimney takes place 


through an annular pipe, of which a detail view is 
given on Fig. 14 annexed. The starting gear consists 
of a Lindner cock, which is connected with the rever- 
sing rod, and at full gear allows the steam to pass from 
the boiler to the receiver, and of a Krauss interrup- 
tion slide, which, fixed outside the high-pressure cy- 
linder and worked from the right-hand link, prevents 











the passing of steam at those positions of the crank, 
when the pressure in the receiver would only impede 
the starting. This positive device can be better ex- 
plained by Figs. 15 to 18 annexed, by which it is dia- 
grammatically shown. 

Referring to these views, it will be seen that 
the starting cock A, connected by rods with the re- 
versing handle B of the locomotive, permits steam to 
pass through C from the high-pressure steam pipe 
into the intermediate receiver D, unless that passage 
is barred by the slide K which is inserted in the pipe 
MM. This slide E is actuated from one of the cross- 
heads F, G, or from an eccentric at right angles to one 
of the cranks H, J, and it is arranged to block the 
passage of steam at those positions of the crank in 
which the admission of steam to the receiver would not 
only not facilitate starting, but would interfere with it. 
The pesitions in question are the two dead points of 
the low-pressure crank J, and the positions close to 
those points. If we imagine the slide E removed 
from Fig. 15, we notice that the steam can, on the one 








hand, get from C through the steam chest and the front 
port in front of the piston O, and on the other hand by 
the way A M M D, the hollow of the distributing slide 
N, and the rear port to the back of the piston O. That 
piston would hence be under equal pressures, whilst the 
low-pressure piston P has its crank at its dead point. 
When the pressure in the boiler falls below the maxi- 
mum, which is limited by the safety valve of the 
receiver, the piston O will have equal pressures on 
either side, and the locomotive cannot stir with this 
crank position. However, the slide E, which in Fig. 
15 is shown to be actuated from the crosshead F by 
the aid of the lever Q, helps us over this difficulty. 
In the mid-position of E, Fig. 15, no steam can 
get behind the piston O; in its end positions the 
passage M M is free, and-must be so, because 
at those moments the high-pressure cranks will 
be at their dead points, so that the starting has to 
be effected by the low-pressure engine. If the slide E is 
to be worked from the crosshead of the low-pressure 
cylinder or from an eccentric at right angles to the 
high-pressure crank, the arrangement shown in Figs. 
17 and 18 has to be adopted, in which the steam pas- 
sage will be blocked by E in its end positions. 

We must now speak of the auxiliary motor which 
forms such a special feature of the locomotive we are 
describing. This auxiliary engine is intended to insure 
a reliable and powerful start. It is entirely indepen- 
dent of the main engine, and is fitted, as shown in the 
engravings, with two equal - sized cylinders. It is 
not in use except when a heavy pull is needed, that 
is, in starting, and on steep gradients. Under ordinary 
conditions, the auxiliary engine is not switched in, so 
to say, and its wheels are kept off the rails and remain 
stationary. Having regard to the low speed at which 
the auxiliary driving wheels are to run, and to the 
circumstance that the weight and bulk of the auxiliary 
gear should be as small as possible, these auxiliary 
wheels have been made the same diameter as the trail- 
—— namely, 1 metre (39.3 in.). 

he auxiliary driving axle has its bearings in horn- 
plates which are formed by plates riveted to both sides 
of the main frame. This axle has not any ordinary 
bearing springs, but is connected with the springs of 
the main driving axle, as shown by the diagrammatic 
view, Fig. 9, page 679, in such a way that these springs 
tend to lift the auxiliary axle from the rails and press 
its bearings against the upper stops. Normally, 
therefore, the auxiliary driving wheels remain 30 mil- 
limetres (1.2 in.) above the rails. 

When the auxiliary engine is to perform its duty, 
the auxiliary driving axle is depressed by the action 
of the piston of a vertical steam cylinder of 412 milli- 
metres (16.2 in.) diameter, fixed above its centre, 
as shown in Fig. 1 on our two-page engraving, and 
Figs. 7, 8, and 9 on page 679, The piston with its 
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ball-socket joint and bronze footstep bears against a 
cast-steel support, fixed between two plates which 
connect the Siastons. Steam is admitted through a 
three-way cock, which is seen on the right-hand side of 
the dome in the perspective view, Fig. 5, on page 682 ; 
at the same point is also a lubricator for the piston. 
The steam pipe to the cylinder passes under the 
lagging of the boiler, lest the pipe freeze. An auto- 
matic valve in the gear cylinder takes the condensed 
water down into the ashbox. The steam which is dis- 
charged on st the shaft was originally permitted 
to escape as it liked ; later on a special pipe was added 
which conveys this steam into the chimney, in order 
to avoid soiling the engine by the oil in the steam. 

The levers between the auxiliary axle bearings and 
the bearing springs of the main driving axle serve the 
further object of equilibrating the load when the 
auxiliary axle is lowered, in such a way that the load 
is distributed over the running wheels. When the 
auxiliary wheels are pressed down, the whole engine 
is raised about 1 in. on the springs; at the same 
time, however, as Fig. 9 indicates, the front links of 
these springs are depressed by about 2 in., so that the 
deflection of the springs, and consequently the load 
upon them, remain unchanged. The springs are hence 
slightly inclined under both conditions. When the 
auxiliary axle is lowered, their front extremity lies a 
little lower, when the axle is suspended, a little 
higher than the other extremity. The forces entering 
into play can be readily prams A by reference to 
Fig. 9, and are as follows: When the auxiliary motor 
is out of use, the weight available for adhesion consists 
of the dead weight of the main driving wheels and their 
attachments, amounting to 3.73 tons, plus the load on 
the driving springs amounting to 11.12 tons, making 
a total of 14.85 tons. When the auxiliary axle is 
pressed down, however, the following additional 
adhesion weight becomes available : 








: Tons. 

Deadweight of auxiliary axle and its 
attachments “ me bese 2.130 
Pressure on piston of loading cylinder 17.330 
19.460 

Less upward pressure exerted at the 

point B by the levers connected to 
the driving springs 4.635 
Additional adhesion weight 14.825 


It will thus be seen that the adhesion weight 
amounts to 29.67 tons when the auxiliary axle is being 
used, and to 14.85 tons in the other case. 

The cylinders of the auxiliary engine, which have 
a diameter of 290 millimetres (11.4 in.) and stroke of 
460 millimetres (18.1 in.), are bolted to the lower side 
of the large cylinders; their valve chests lie horizontally 
and point outward. Thearrangement is clearly shown 
by Figs. 3 and 6, on pages 678 and 679. 

The arrangement of the steam supply and exhaust 
pipes can be studied in the general views on our 
two-page engraving and on page 678. The working 
gear is also shown by the same views and by Figs. 5 
and 6 on pages 679 and 682. From these views it will 
be seen that the crossheads and guides of the auxiliary 
motor are inclosed within a metallic case, lest dust 
and dirt from the hind bogie wheels should injure 
them. The valve gears of both engines are actuated 
from the same shaft, and are permanently connected 
in such a manner that during forward motion, which 
corresponds to equal performances by both engines, 
the large engine works with a later cut-off. For this 
purpose the length of the suspension link is such that 
when the expansion blocks of the large engine are at 
mid-gear, those of the small engine are somewhat below 
this point; a cut-off at 0.4in the case of the former cor- 
responds to a cut-off of 0.17 in that of the latter. The 
small engine is fitted with Stauffer grease cups, which 
are economical and sufficient for the short periods 
during which this auxiliary engine has to run. For 
the purpose of lubricating the piston and slide valve, 
reel so apparatus has been provided which feeds 
only as long as the engine is under steam. 

The regulator slide of the auxiliary engine is put in 
the smokebox, in the steam pipe of the largeergine. As 
a result the small engine receives steam only when 
both regulators are open. Therod actuating the auxi- 
liary regulator passes laterally out of the smokebox, 
and is manipulated by a special handle from the 
driver’s footplate. In order to render impossible any 
mistakes on the part of the driver, such as giving 
steam to the auxiliary axle before putting it under 
load, or releasing it again before shutting off steam, 
the regulator handle and the shaft which actuate the 
three-way cock have been made mutually interlocking, 
as explained by Figs. 10 to 13, on page 691. Referring 
to these figures, it will be seen that the regulator 
handle a, which is fixed to the side of the framing of 
the reversing screw, and the shaft d pass close to one 
another. The shaft d is forged at its rear extremity, 
into two rectangles e and / (shown in section in Figs. 
11 and 13), at right angles to one another, along 
whose broad faces the handle a glides without play. 
Fig. 10 shows the normal position; the large engine 
is alone working, the auxiliary axle is raised, and the 


regulator of its engine is closed. In this position the 
regulator handle a points forward ; the handle c of shaft 
d, and the front rectangle e, are upright; the rear 
rectangle fis horizontal. The driver cannot at once 
lower the auxiliary axle, because the handle a, held 
between the guides g, prevents the rectangle e from 
turning. The handle a must first be brought into 
position 1-3 (Fig. 12), in which it strikes against / 





















































tion has been adopted with the object of avoiding 
all jerks in starting the auxiliary engine with the 
locomotive in motion. Putting, then, the handle ¢ 
over to position 5-7, Fig. 13, the auxiliary axle can 
be pressed down. The rear rectangle f will now 
become vertical, and the small regulator can be fully 
opened by pushing its lever back into position 1-4, 
It is clear that the shaft d becomes re-locked at the 
same time, and that the pressure cannot be taken off 
the auxiliary axle again before the regulator handle 
has been put home to 1-3. In this way all racing of 
the auxiliary engine owing to faulty manipulation is 
prevented. 

The exhaust pipe of the small engine was originally 
placed, as shown in Fig. 1, within the ring surface of 
the large one, and at the same level. An improvement 
of this arrangement proved desirable ; we shall recur 
to this point. 

As regards other special features of the locomotive, 
the mechanical sandbox should be mentioned. In the 
locomotive as originally constructed steam sanding 
apparatus was used. But the steam device froze during 
winter—the Bavarian lines are exposed to exceedingly 
cold weather — whilst the mechanical device since 
adopted has always answered during severe frost. The 
sand is fed from the box by a screw conveyor with left 
and right handed thread ; the screw is actuated from 
the right-hand link of the main engine in the way we 
shall explain presently. Above the small gear wheels 
the sand pipe branches and contains a clack valve, 
which is controlled by the pull on the three-way cock ; 
thus the sand is strewn in front of either the auxiliary 
driving wheels, when they are lowered, or of the large 
driving wheels. As long as the block is at the centre 
of the ‘link, the apparatus will manifestly be at rest. 

This arrangement of sanding gear is shown diagram- 

matically in Figs. 19 and 20 annexed, which will explain 
its construction more clearly. As seen from these 
views, the right and left handed screw, with which the 
sandbox is fitted, discharges the sand through the 
a c in front of the wheels. The worm is worked 
vy the ratchet wheel d and the pawlse, /, to which the 
link g and the lever system g° impart a reciprocating 
motion. The link g can be replaced by a simple lever, 
over which g° would slide. This g is, ts the interme- 
diation of the arm j, rigidly attached to it, connected 
in such a manner to the valve gear or other gear of 
the locomotive—in the diagram with the crosshead 
—that it begins to oscillate about the point h as 
soon as the engine starts. When the sandbox is not 
feeding, the arm /, which is pulled by the driver, will 
point forward, so that ¢ and A coincide ; the mechanism 
will then remain stationary although the engine may 
move. The feed will commence when k is drawn back ; 
the diagram represents k pulled back to its extreme 
position, when the maximum quantity of sand will be 
discharged. The arm £ is notched in order to permit of 
its being set at definite positions at which the wheel d 
may advance by 2, 4, 6, 8 teeth for each stroke. With 
this mechanism the quantity of the feed per unit of 
rail length is independent of the speed of the engine 
and is easily controlled by the driver. The device has 
proved reliable, and is very convenient for the driver. 
It can be set, when convenient, before the start, but 
does not distribute sand before the engine is in motion. 
In places where slipping may be expected, the valve 
is slightly opened. If there should be slipping in 
spite of this, the evil will cure itself, the quicker 
motion giving an increased feed of sand. This appa- 
ratus has been fitted to a large number of engines of 
the Bavarian State Railway. 

In most respects the engine under notice is of the 
usual construction. It is fitted with a Westinghouse 
brake (which acts upon the driving and the smaller hind 
wheels), with Petri’s recording speed meter, actuated 












































(Figs. 10 and 13), but no longer prevents the turning 
of the shaft d, as it stands in front of the round part 
of d between the two rectangles (Fig. 12). The posi- 
tion 1-3 corresponds to idle running, that is to say, 
in that position a slot made in the cover of the small 
regulator slide is so far open that, provided the main 
engine be also in motion, and its regulator likewise 
open, a sufficient amount of steam can pass to start 
the auxiliary axle, still in the raised state, so that it 





may run idle at about 150 revolutions. This precau- 








from the right-hand eccentric of the main engine, 
with Korting’s safety injectors, numbers 8 and 10 
on the left and right sides respectively, with 
Nathan lubricators for the main cylinders, and with 
the requisite apparatus for steam heating the train. 
The locomotive being somewhat longer than those of 
the standard type, but requiring less water, the 
limited length of the turntables hascaused no difficulties. 
A small three-axled tender carrying 13.7 cubic metres 
(484 cubic feet) of water has proved amply sufficient ; 
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the new standard engines have four-axled tenders on 
cwo bogies and carry 18 cubic metres (636 cubic feet) 
of water. The chief dimensions are: 


Boiler : 
Grate, length ... 
»» Width, front 
” » aft 
Grate area ee oo a 
Mean diameter of boiler shell 
Thickness of shell plates of 
boiler barrel ... ay ea 
Height of centre line of boiler 


2181 mm. (85.8 in.) 
1021 ,, (47 5, ) 
Ot ,, 2 
2.2 m.? (23.7 sq. ft.) 
1400 mm. (55.1 in.) 


(0.61 ,, ) 


— 


5B 4, 
above rails 
Number of tubes S my 
Diameter of tubes, outside ... 4 
inside ... 4 ” 
3780 ,, 


2275 mm. (89.5 in.) 
226 

mm. (1.79 in.) 

) 


5.5 
Le ., 6. 
(148.8 in.) 


Length between tubeplates ... 
Heating surface of firebox, 


outside... wee ne ... 9.9 m.? (106.6 sq. ft.) 
Heating surface of tubes, out- 

aide... - $33 soem gs) Hset 45. 
Total heating surface ... rio dee 5, SIMON «, ) 
Steam pressure... ; sei 13 atm. 


Main Engine: ’ 
Cylinder diameter, high-pres- 


sure... iss sic ... 385 mm. (15.161n.) 
Cylinder diameter, low-pres- 

Sure. ss: as ‘ag ioe (610 ,, (2208 ,,.) 
Cylinder ratio ... - ee 1: 2.51 
Stroke on ai ... 610 mm, (24.01 in.) 
Driving wheels, diameter . 1860 ,, (73.2 ,, ) 
Pull* = 0,52 98:5°*610x13 _ 3980 kg. (7931 Ib.) 


~ 1860 
Auailiary Engine: 
Cylinders, diameter ... 
Stroke... Tree 
Driving wheels, diameter 
Pull = 0.65 ee 


Gear cylinder, diameter 


290 mm. (11.41 in.) 
~~ 2 ~ (20. } 
* 4000 7? (39.33 2° ) 


3280 kg. (7231 Ib.) 
412 mm. (16.22 in.) 








Lengths : 
Wheelbase of engine ... aco 4, 400',, COLA, ) 
Total wheelbase of engine 
and tender... be 13,000 ,, (533 ,, ) 
Length over all, locomotive ...10,220 ,, (402 ,, ) 
Length over all, locomotive 
andtender_... ee s-<AGOF0:,,, (652 4, ) 
Weights: 
Single. Duplex. 
Tons, Tons. 
OE ge ie ha: 24,15 14.75 
Auxiliary driving axle zt 14.80 
Main driving axle 14.80 14.80 
Rear axle : 12.85 7.45 
Total weight 51.80 51.80 
Tender : : 
Diameter of wheels ... 1000mm. (39.33 in.) 
Ax12 distance of wheels . 3800 (149.6 ,, 
tons 
Weight, empty 15.0 
"a of water 13.7 
SS coal... 5.0 
- fittings 0.5 
» fully equipped 34.2 


The brake has 12 blocks, and acts upon all the 
wheels. 

The above figures show that the total pull of the 
locomotive is 2 x 3280 kilogrammes = 14,462 lb. 
64 tons, which is a high value. In order to facilitate 
a comparison with English engines, Messrs. Krauss 
and Co. assume a steam pressure of 190 lb., and driving 
wheels 7 ft. in diameter ; they would require cylinders 
of 25.5 in. diameter, which would not be acceptable 
for high-speed locomotives. ; 

We have already mentioned that the locomotive 
was first put to regular duty during the months 
January to March, 1896. This was on the lines 
Munich-Ulm, Treuchtlingen, Regensburg, Simbach, 
Salzburg, Kufstein, Kempten. Objections had pre- 
viously ben raised that the auxiliary engine could not 
be thrown in without a jerk, and that its steam pipes 
would, owing to their use for short periods after long 
intervals, be exposed to freezing. Both objections 
have proved unjustified. The throwing in of the 
auxiliary engine has taken place when the loco- 
motive was running at speeds up to 75 kilometres, 
46.6 miles. The operation was so smooth that persons 
standing on the engine and not watching the driver 
did not notice the change over. It has, moreover, 
been found that the switching in will rarely be re- 
quired while the locomotive is in motion. It soon 
became apparent that the help of the small engine was 
needed over short distances only. _ It had been calcu- 
lated that the auxiliary engine would have to help not 
only in every start, but at every gradient of 1: 200 
or more for a distance of about 2 kilometres, 
1} miles. Under this supposition, the locomo- 
tive would on its regular trip. have had to do 
about 15 per cent. of duplex working. As a matter 








~* Messrs. Krauss and Co. base the pull of ‘compound 





engines upon the high-pressure cylinder, and reckon only 
80 per cent. of simple expansion, 


of fact, it has resulted that the large engine takes 
trains of 180 tons alone over gradients of 1 : 100. 
There is only one long gradient of 1: 100 and 1 : 94 
between Freilassing and Traunstein, on the Salzburg 
line, where the assistance of the auxiliary engine is 
required over a distance of 12 miles. Trains of 200 
tons are to ascend ata speed of 31 miles (50 kilometres) 
on this gradient. Otherwise the use of the auxiliary 
plant is limited to starting and getting up speed 
after slow runs, and on the whole the duplex 
working is confined to 5 per cent. of the total 
track length. During the official tests which took 
place in March last, the engine hauled a train of 183 
tons over a long gradient of 1:500 and 1: 400 with a 
speed of 54 miles per hour ; on a gradient of 1 : 55, be- 
tween Miesbach and Schliersee, a speed of 30 kilo- 
metres (18.6 miles) was realised, in that case, of course, 
with the assistance of the auxilary engine. Snow and 
ice have as yet not caused any trouble, although severe 
snowstorms, followed by extreme cold and heavy drifts, 
have been experienced. 

The only point which did not give satisfaction 
during the first period was the action of the exhaust 
pipe during duplex driving. It was possible to keep up 
the steam pressure, but only by the aid of a large fire, 
because the hard and sharp blast of the small engine at 
once pulled holes in a low fire, so that coal was being 
wasted. When the locomotive was fitted up for the 
exhibition, an air chamber was inserted in the exhaust 
pipe of the auxiliary cylinder in order to equalise 
and lessen the blast. This chamber is placed under 
the front end of the smokebox; the illustration does not 
show it. After the exhibition, the locomotive had for 
some time to haul goods trains, always running asaduplex 
engine, and during this period experiments were made 
with variousshapes of exhaustpipes. Fig. 14, on page691, 
explains the finally adopted arrangement. The exhaust 
section of the small engine is annular, like that of the 
large engine, and it is placed lower, so that the exhaust 
takes place through the same annular nozzle as the 
exhaust of the main engine. With this style of ex- 
haust, the engine, working single or duplex, makes 
steam in a perfectly satisfactory manner. Since No- 
vember the locomotive has, as stated above, been in 
regular express service, and has done about 6830 miles 
per month, with a double staff of attendants. The 
men, who are not, as a rule, favourable to novelties, 
like it, because it is a compound locomotive that 
always starts easily, quickly gets up speed, runs very 
smoothly at high speeds, and because it heads the 
coal list with lowest consumption. 

The complicated construction and the — number 
of axles have been commented upon adversely. With 
regard to the former point, it may be said that the 
four-cylinder engines of Mallet and De Glehn, whose 
right of existence nobody questions now, are certainly 
not any simpler. A four-coupled engine of the latter 
type has, on the contrary, two more coupling-rods and 
four more bearings, and the secondary mechanism 
is essentially more bulky than the auxiliary engine. 
It is further to be considered that De Glehn’s secondary 
mechanism is always running, which means additional 
friction, oil, and repair. With the auxiliary engine 
under notice,which is idle for 95 per cent. of the run, 
those additional expenses come in to the amount of 
5 percent. only. There isa further advantage as com- 
pared with compound locomotives fitted with change- 
over gear, in being able to work with fresh steam in both 
engines. Such locomotives have to resort to strong 
throttling, and hence to waste steam, whilst the main 
and the auxiliary engines of Messrs. Krauss and Co. 
work with full boiler pressure. 

As concerns the second point, the locomotive has 
exactly as many driving and carrying axles as the 
‘‘American Atlantic” type, which is more and more 
coming to the front. Together with its three-axled 
tender, it has not any more axles than the normal 
‘* American ” class, with its four-axled tender. 

The external appearance will probably not please in 
England, since the locomotive is built on the German 
“everything outside” style. It must be granted that 
the two separate and entirely different gears make the 
engine look somewhat complicated, to which appear- 
ance one has first to accustom oneself. But this might 
be altered. The large engine might be fitted with in- 
ternal cylinders, and the small engine with Joy gear. 
A locomotive of that style (see Fig. 21, page 692) 
might, in its outer appearance, be more suited to the 
English taste. It is manifest that four-coupled loco- 
motives could be provided with this auxiliary gear. 
Such engines might rival the six-coupled locomotives 
of the American ten-wheel class. 








Tue UNITED STaTES AND CuBA.—Arrangements have 
been completed for a new steamship line from American 
ports to ports on the south coast of Cuba. The Amethyst, 
which has been receiving extensive repairs at Newport 
News, will make the first voyage. Her name wil be 
changed to the Santiago de Cuba, and she will be placed 
under the Spanish flag. She is to run from New York to 
Guantanamo, Santiago de Cuba, and Cienfuegas ; and if 
sufficient freight offers, she will also call at Gibara, 
Nuevitas, and Manzanillo. 








INDUSTRIAL NOTES. 


TuE report of the Labour Department states that 
employment was better during the past month than 
during any time since the corresponding period of 
1890. Inthe 114 trade unions reporting, there was an 
aggregate of 455,157 members, of whom 11,378, or 2.5 
per cent., only were unemployed. When it is remem- 
bered that a proportion of these were idle by reason of 
labour disputes, the figures are very encouraging. At 
the same date last year 3.2 per cent. were unemployed 
out of fewer unions, and consequently with a lesser 
area. The curve line of the chart was nearly level in 
the month, but with no upward tendency. The classi- 
fied table of membership shows that, in 34 unions with 
110,527 members, under 1 per cent. were unemployed ; 
in 23 unions, with 172,996 members, the unemployed 
ranged between 1 and 2 per cent.; so that in 57 unions, 
with 283,517 members, the proportion was under 2 per 
cent. In 36 other unions, with 99,124 members, the 
proportion of unemployed was only between 2 and 5 
per cent.; in the other 21 unions, with 72,516 members, 
the ratio of unemployed was 5 per cent. and over, 
The record is most satisfactory from all points of view, 
for the higher perceutages were confined to very few 
trades with rot a small proportion of members, and 
the outlook is still good. 


With respect to the several industries, employment 
has bzen better in almost all the coal-mining districts 
than it was a year ago. The average time worked at 
pits employing 417,372 persons was 4.84 days per week 
during the month, as compared with 4.69 days at the 
same period a year ago. ‘This is very good for miners. 
The number of unemployed in Durham and Northum- 
berland was only 0.9 per cent., whereas last year it was 
1.9 per cent. at the same date. The chief complaint 
in those two great northern coalfields is that prices 
rule low, so low that the men are unable to recover 
recent reductions in wages. 

At the ironstone mines and open workings employ- 
ment was about the same as a year ago. The average 
time worked was 5.66 days per week at mines and 
workings employing 16,487 persons. The time worked 
is rather less than that given in the previous return, 
but this is accounted for by the holidays that come 
into this report. The number employed is greater by 
4.3 percent. than a year ago. The steady working at 
the ironstone mines and open workings for a long 
period shows that trade is good, and also that the men 
are most regular at their work, for they have. put in 
nearly the full complement of six days per week for 
over a year. 





In the pig-iron industry employment is steady, and 
has been for the past year. ‘The ironmasters making 
returns had 351 furnaces in blast, being the same 
number asa year ago, and thenumber of workpeople em- 
ployed was 22,275, as compared with 22,171 a year ago. 
Employment has been nearly stationary, but regular, 
though 28 fewer men were employed last month as 
compared with the month previous. 

Employment at the steel works generally was 
better than last month, and much better than a year 
ago. At 131 works, 37,722 persons were enna, or 
473 more than last month, and 2495 more than a year 
ago. The increased use of steel will account for the 
larger number employed. At the puddling furnaces 
and rolling mills there was a slight decline. At 96 
works, 18,652 persons were employed, or 661 fewer 
than last month, but 255 more than a year ago. In 
the tinplate trade there has been a further falling off 
in employment. At the 88 works reporting, only 307 
mills were at work, or fewer by 13 than reported last 
month. 





Employment in the engineering and kindred trades 
continues good, but the ironfounders have been a little 
less busy. The proportion of unemployed in this 
group of trades was 2.1 per cent., as compared with 2 
per cent. last month, and with 2.3 per cent. at the same 
date last year. But in the percentage of this month 
comes in the number on strike at Oldham. In the 
shipbuilding trades there has been a further improve- 
ment. The proportion out of work was 4.9 per cent., 
as compared with 5 per cent. last month, and 7.4 per 
a year ago. 

In the building trades only 1 per cent. are reported 
out of work, all branches being, indeed, very busy. The 
furnishing trades are even better, for only 0.5 per cent. 
were unemployed. All these branches have been busy 
for a long period, and the prospects are good for a con- 
tinuance. 

Dock and riverside labour was not so brisk as a 
—" ago, but better than it was last year at the same 

ate. 





Labour disputes were fewer last month than in the 
month previous. There were 85 fresh disputes, in- 
volving 7454 persons, as compared with 113 in the 
month previous, involving 31,636 persons, and with 
84 disputes involving 8572 persons in the same month 
last year. Of the total, 25 disputes were in the 
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building trades, 17 in engineering and metal trades, 
10 in the textile and 10 in the clothing trades, eight 
in the mining industries, nine in connection with dock 
and transport labour, and six in other industries. 
The old and new disputes settled in the month were 
102 in number, involving 8943 workpeople ; of these 
44 disputes, affecting 2416 workpeople, were successful 
from the trade union point of view, and 24, involving 
2171 persons, were unsuccessful. The remaining 34 
disputes, affecting 4356 persons, were settled by com- 
promise between the parties. The final result, on the 
whole, was favourable to the workpeople. 

The changes in the rates of wages and in the hours 
of labour were nearly all in favour of the workpeople. 


The total changes in the rates of wages affected some | 
55,000 persons, of which number about 54,000 received | 
increases in the rates of wages, and only about 1000 | 


decreases. The net result of all the changes was an 


advance estimated at 1s. 87d. per head in the weekly | 


wages of all concerned. Generally such advances go 
beyond the actual number of persons engaged in the dis 
pute, so that the result may be said to have been still 
more favourable. In the list of those benefited must be 
included 33,000 building operatives, and 15,000 en- 
gaged in the engineering and shipbuilding industries. 
A small decrease in the rates of wages took place 
amongst the blastfurnacemen at Barrow-in-Furness. 
The methods by which the results were arrived at 
show that changes affecting about 1000 persons took 
place under sliding scales or by arbitration; in the 
case of about 1600 persons there were strikes; in 
the remainder of cases, affecting 52,400 persons, 
the matters in dispute were settled by negotia- 
tion or other peaceful means. Reviewing all the 
circumstances and results, the workers have been 
progressing and prospering almost all along the line, 
and it is satisfactory to find that strikes played but a 
small part in the final issue. There were also some 
concessions as regards working hours, in the engi- 
neering trades of one hour per week in some districts, 
and a reduction of working hours in the building 
trades. But the trade movements generally have 
been for better wages rather than reduction of working 
hours. : 

The Monthly Journal of the Amalgamated Society 
of Engineers continues to report progress as regards 
membership, finances, and wages movements in various 
parts of the country. The total number of members 
had reached 90,645 at the date of the report. Of that 
total 2964 were on donation benefit, but these in- 
cluded those on strike at Oldham and elsewhere. 
There were also 2047 on sick benefit and 2959 on 
superannuation allowance, making a total of 7970 on 
thefunds. Besides these there were 67 trade members 
on donation and sick benefit. The total cost of the 
benefits was 1ld. per member per week, so that the 
balance is increasing at a rapid rate, notwithstanding 
all the calls upon the funds. The superannuation 
reserve fund now amounts to 55,0001., which is now 
continuously replenished by a quarterly levy of Is. 
member. The emergency fund is being replenished 
»y 6d. per member, and also the contingent fund, the 
levy for which was carried with only 97 against it. As 
regards trade movements, it is reported that notices 
for the eight-hours day were sent to 800 engineering 
firms in London; the replies to date were regarded as 
satisfactory, there being no misgiving as to the result. 
The Oldham dispute was still going on at Messrs. 
Platt’s, but has since been settled. Advances are 
reported as follows: Halifax, 2s. per week ; Coventry, 
2s. ; Brighouse, 2s., in two instalments ; Ipswich, 
also 2s. in two instalments; at Haslingden the 
rates have been raised to 34s. per week; Carlisle 
and Great Grimsby have advanced 2s. per week 
in two instalments; and in Leeds the 53 hours 
per week have been conceded. It is further 
stated that the conditions of labour generally have 
greatly improved in the Leeds district during the last 
two or three years. Instances are given of members 
of the society being elected on public bodies, 
county and parish councils, &c., and members are 
reminded that branches may levy up to 3d. per member 
per year to pay the expenses of delegates so elected. 
A tolerably full report is given as to the dispute on 
the north-east coast, and the terms of settlement with 
respect to trial trips, travelling time, overtime, and 
other allowances, also as to the question of tending 
machines, which is left over. Upon the latter ques- 
tion it appears that the Machine Workers’ Association 
and the Amalgamated Society are not quite at one on 
the subject. There is, indeed, a good deal of friction 
between the two bodies, and a kind of paper warfare 
is being carried on by the respective representatives 
of the two associations. 





The report of the Boilermakers and Iron Ship 
Builders is very encouraging on the whole, but the 
executive complain that the number on donation does 
not diminish, and some severe strictures are made 
thereon. Referring to an increase on donation and 


other benefits of 88, instead of a decrease, the report 
Bays ; 


‘This ought not to be, and branch officers and 


district delegates should strike the lazy members off 
the books.” In support of this view, it is stated that 
there is and has been a good demand for members ; 
| reports from all districts are that work is plentiful, 
therefore it is argued that men are not so fond o 
work as to seek for it. It is a healthy sign where a 
great trade union insists upon its members seeking 
work, and of sticking to it when obtained. The number 
| of members is rapidly increasing, the net increase in 
the past month being 282, after allowing for deaths 
and members out of benefits by arrears of contribution. 
The total on the funds was 3742; of these 1313 were 
on donation, 597 signing the vacant book, and 46 on 
travel ; there were also 1292 on the sick list, and 494 
on superannuation allowance. As regards the general 





considerable activity amongst the shipbuilders during 
| the past month ; orders have been plentiful, and repre- 
sent very valuable work.” Then it is stated that the 
| Government intends spending half a million of the sur- 
plus, besides the amount voted on the Estimates, on the 
Navy. Bridge builders have good prospects, as there 
is a large amount of work on hand, both for home and 
|Indian railways. It adds, ‘‘On the whole, trade 
shows a substantial revival for the summer months.” 
As regards the wages movement, the terms of agree- 
ment between the society and the employers on the 
|north-east coast are given: To angle-iron smiths, 
| platers, and flangers 5 per cent. on piece rates, and 
| 1s. 6d. on time rates; to riveters, caulkers, and 
| holders-up 5 per cent. on piece rates, and 1s. per week 
on time rates have been conceded from the first pay- 
day in this month. No general alteration in wages 
is to take place for six months from the date of change, 
and a month’s notice to be given of any proposed altera- 
tion. The dispute at Birkenhead had continued at 
that date, and a levy was being granted in aid of 
the men on strike, but it has since ended. A very 
curious ending has come to an old dispute as to de- 
marcation of work. Some months ago there was a 
dispute between the caulkers and drillers which was 
referred to arbitration; the award was in favour of 
the drillers; then the dispute was revived, and the 
matter was referred to the employers; the latter 
have reversed the decision of the referees, after hear- 
ing both sides of the question. Both societies ac- 
quiesced in the reference. 








The Compensation for Accidents Bill, now before 
Parliament, has had a very favourable reception given 
to it by the leading trade unions of the country. At 
a meeting of the Parliamentary Committee, on which 
are to be found the representatives of 10 of the larger 
unions, besides which the committee is supposed to 
represent the whole of the bodies represented at the 
annual trade congress, the Bill was fully considered, 
and the principle of the Bill was approved. But it is 
proposed to strive to amend the Bill in Committee by 
extending its provisions to other trades than those 
enumerated in the measure. The trades which are in- 
cluded are fully alive to the advantages ofthe proposals 
in the Government Bill, and even those not included 
perceive that the principle is capable of extension. 
Besides which, the miners considered the Bill in con- 
ference, and they, too, agreed to support the second 
reading, but proposed to amend it in Committee. Con- 
ferences also have taken place between the bodies re- 
ferred to and the labour members of the House of 
Commons, and also with the ‘‘advanced radical sec- 
tion of the House,” both of which sections supported 
the second reading of the Bill. On the other hand, it 
would appear that some of the employers feel a little 
alarmed at the proposals. The Mining Association of 
Employers, it is reported, are about to offer the most 
strenuous opposition to the Bill, as being undesirable 
and prejudicial to both employers and employed. If 
it be true that strenuous opposition is to be given to 
the Bill, it may be wrecked. Much, however, will de- 

end upon the attitude of those not included in the 
Bill. If we may judge by the London Trades Council, 
the chances are in favour of acceptance, as at least an 
instalment of what is required. The cost of accident 
benefit is large in connection with such industries as 
engineering in all its branches, shipbuilding, railways, 
and mines. It is also a large item with the building 
trades. Such bodies are bound to consider the Bill in 
this connection, and therefore the feeling is favourable 
to the Bill even as it is, and there is a hopefulness that 
its provisions may be extended. 





The vast importance of some system of general com- 
pensation can only be indicated by figures to a limited 
extent, but even so far as the figures available can 
help, they tell a terrible tale. We are fortunate in 
having before us the financial report of the Durham 
and Northumberland Miners’ Permanent Relief Fund 
for 1896. The total membership was 122,257; the 
total income for the year was 111,005/. lls. Of that 
amount members’ contributions reached a total of 
99,1677. 15s. 1d.; owners’ percentages, 4585/. 9s. 11d.; 
interest on investments, 7205/. 6s. 6d.; donations, 
46/. 19s. 6d. The total expenditure was 98,952/. 10s. 3d. 
Ofthatamount 1788/. 7s. wentin legacies, 20,5001. 10s. 4d, 





state of trade, the report states that ‘‘ there has been | 





to widows and children, 15,443/. 2s. 7d. to permanently 
disabled members, 34,089/. 1s. 10d. to aged miners, 
16,898/. 7s. 1d. to persons injured, but not permanently, 
and 10,233/. 1s. 5d. to local and general management. 
The total number of miners on the superannuation 
fund at the close of the year was 3385, widows on the 
funds 1136, children 1199, miners permanently dis- 
abled 756, aged members 3385, total 6476. In the list 
of minor accidents there has been a great increase in 
the amount paid, the total being 66,4301. in 1896, 
showing an increase of 5753/. over 1895. These vast 
figures only concern two large county coalfields, 
Durham and Northumberland ; other permanent relief 
funds are in proportion. <A royalty of ld. per ton 


| upon all coal raised would cover all costs in connec- 


tion with accidents. 

But it is not alonein mining operations that a large 
amount has somehow to be provided for accidents of 
various kinds. The cost in connection with railways, 
shipping, and other great industries is not at hand, 
but in connection with the Amalgamated Society of 
Engineers the amount expended has been 66,642/. in 
45 years, the Boilermakers 56,008/. in 30 years, Iron- 
founders 40,113/. in 52 years, the Carpenters and 
Joiners 37,711/. in 37 years. These amounts are exclu- 
sive of superannuation. The foregoing are but 
examples of the costs of injuries by accident, and are 
exclusive of deaths from the same cause. It is, there- 
fore, easily intelligible that the trades enumerated 
are fully alive to the advantages of a Compensation 
Bill, which will relieve the societies of the constant 
calls upon the accident funds. If litigation could be 
avoided, and all accidents insured, perhaps the losses 
would be less than now; at any rate, a general premium 
would not be excessive, and all persons injured in the 
course of their employment would be provided for to 
some extent. If, however, in addition to compensa- 
tion so provided there is the least chance of litigation, 
matters will become more complicated instead of less. 





The condition of the engineering trades throughout 
Lancashire continues to be good ; it has improved by 
the recent settlement of the Oldham dispute. There 
is, indeed, some slackening off in the textile ma- 
chinists’ branches, the output in which has been very 
large for some considerable time past. All the other 
branches are maintaining full activity, especially the 
machine tool branches, both in the lighter and the 
heavier departments. Locomotive builders and sta- 
tionary engine builders are fully employed, and boiler- 
makers and ironfounders generally are well employed. 
In looking through the branch reports of the Amalga- 
mated Engineers, we find trade described as good or 
moderate in most cases, and in nearly all places. As 
regards Manchester, Salford, and district the general 
state of trade shows that of 23,347 members of trade 
unions only 524 or 2.2 per cent. were out of work ; in 
the engineering and kindred trades, out of 11,478, only 
280 or 2.4 per cent. were unemployed. All branches 
of the metal trades were re except sheet metal 
workers ; but the iron-workers were a little irre- 
gular. At Oldham all branches were busy, except 
when the strike there was. The only branch complain- 
ing of slackness was the gas-meter makers. At Bolton 
trade was good; only 26 out of 1826 members of the 
Engineers were unemployed. In the Blackburn and 
Burnley district all branches of engineering and cog- 
nate industries were fairly good, only in one or two 
cases moderate. 





In the Birmingham district there has been a dis- 
tinctly better tone. The volume of business has been 
and still is restricted, but inquiries are more numerous, 
and manufacturers, as a rule, are well engaged, espe- 
cially as regards merchant bars, tube-strip, and mild 
steel. There is a large consumption of iron in connec- 
tion with railway work, rolling stock, wheel and axle 
branches. There has been an improved request for 
galvanised iron for India and for home account, but 
not for Africa or Australia. There is a large demand 
for steel for structural work of various kinds. The 
engineering branches are very busy, mostly making 
overtime. This also applies to electrical engineers. 
All the brass and copper trades are busy. In most of 
the other trades there is full employment, and in 
several a good deal of overtime is being made. There 
are no serious labour disputes. 





Negotiations are still going on with respect to the 
Sunderland dispute as to machine workers, but the 
matter is not yet settled. The latest suggestion is 
that local boards of masters and workmen should meet 
and settle such questions according to local custom 
and usage, taking into account the rules and regula- 
tions of the trade unions involved in the dispute. If 
this is accepted, the two unions will seek for represen- 
tation on such local boards with the masters. 








GREEK MINERALS.—Manganesiferous ore to the amount 
of 152,123 tons was raised coe year in Greece, while 7250 
tons of manganese ore, 150,210 tons of limonite and hema- 
tite, and 2740 tons of chrome ore were mined in that 
country during the same period. 
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THE IRON AND STEEL INSTITUTE. 
Presidential Address. 
By Mr. Epwarp P. Martin. 
(Concluded from page 658.) 


Freights.—Nothing perhaps has tended more to bring 
about a = change in the relative positions of works 
and markets than the reductions in the rates of freights. 
As an illustration it may be mentioned that in the short 
time which has elapsed since the opening of the mines at 
Bilbao, the freight of ore, which formerly was as high as 
16s. or even 18s, a ton to the Bristol Channel ports, has 
since been reduced to less than 4s. per ton, and is to-day 
about 4s. 9d. delivered. 

But for this reduction in the cost of freight, the inven- 
tion of Thomas and Gilchrist would practically have 
placed the iron and steel trades of the world in the hands 
of those having the command of abundant and cheap 
phosphoric ores, and it is this invention which has given 
the German and French ironmasters in the Minette ore 
districts the special advantages they possess. 

Iron Ore Supply.—The difficulty recently experienced 
in obtaining an ample supply of iron ores of good quality, 
has undoubtedly interfered to some extent with the output 
of hematite pig iron; and although we imported last year 
a million more tons of foreign ore than during the pre- 
vious year, the scarcity of ore is still felt. Notwith- 
standing this scarcity of mineral, the quantity of iron ore 
raised in this country has-not appreciably increased, and 
the difficulty of getting an ample supply from Spain, the 
Mediterranean, or the Scandinavian districts is, at present, 
engaging the attention of every maker of hematite pig, 
not only in this country, but also in Belgium and Ger- 
many. There cannot, however, be any doubt as to the 
enormous undeveloped deposits of iron ore of good quality 
in Spain, which can be made available for the iron trade, 
although at an increase of cost in the shape of freight to 
the sea coast. 

The Minette district, on the borders of Germany and 
France, does not seem to have attracted the attention it 
deserves of British and American ironmasters. Its great 
importance, however, cannot fail to be recognised when 
it is remembered that this district alone furnishes up- 
wards of 10,000,000 tons of ore per annum, or nearly double 
the quantity worked in the important district of Cleve- 
land, and I need hardly point out that the advantages 
possessed by works that can be supplied with this cheap 
ore are such as must undoubtedly tell in the great race of 
international competition for the markets of the world. 

Reverting again to advantages enjoyed by the United 
States, it is difficult to over-estimate the value of the dis- 
covery of ore in the Mesabi range, where the quantity of 
ore already proved in these mines is estimated at the 
enormous figure of 300,000,000 tons, practically an inex- 
haustible supply even for American demands. 

Every convenience and labour-saving appliance is 
adopted for the extraction and loading of the ore into 
wagons and vessels, and the following is an estimate of 
the lowest cost at which Mesabi ore can be raised and de- 
livered at Cleveland : 

d 
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Extraction ... ie 3% sit is 1 0% 
Royalty ze ne = ee om: 1 08 
Transport to Duluth me cas se 3 4 
- Cleveland ... se was 2 11 
Total 8 4 


To this has to be added the cost of transport from Ash- 
tabula or Cleveland to Pittsburg, 127 miles, amounting to 
4s. 43d. per ton. 

Coking and Bye-Products.—The next subject I desire to 
refer to is the important one of coking. To this day 
Abram Darby’s plan of coking coal in heaps, introduced 
by him in 1735, is still carried on at Blaenavon, and em- 
ployed in the manufacture of cold-blast iron. With a 
view of reducing waste, as well as of making coke from 
different classes of coal, and of improving the quality of 
the coke, ovens of various forms and descriptions have 
been devised. 

The Continental coke-makers have paid considerable 
attention to making coke from mixtures of free and bitu- 
minous coals and of recovering the bye-products. 

By the recovery of bye-products a saving is effected of 
nearly 2s. per ton. Much greater attention has been paid 
on the Continent to this process than either here or in the 
United States. 

In Scotland large quantities of ammonia sulphate are 
obtained from the coal used in blast-furnaces, and Dr. 
Mond has succeeded in recovering the sulphate of am- 
monia from coal used in gas producers. Indeed, it isnow 
probable that all coal gasified will soon be made to yield 
up this valuable product before being finally burnt. 

Considerably over one-half of the coke produced in the 
United States comes from the celebrated Connelsville 
region, where coke is the cheapest in the world. This 
coke has been sold at less than 4s. per ton into trucks at 
the ovens, and the mean price for the last 15 years has 
been a little over 6s. 6d. per ton. 

The low price of this coke, coupled with its excellent 
quality and with the low water freight or railway rates, 
enables it to be used profitably at works situated enormous 
distances from the coke ovens; for example, works at 
Chicago, 528 miles from Connelsville, are able to obtain 
their coke su ply at prices which, in some parts of this 
country, woul regarded as very advantageous. 

Dealing with the subject of fuel leads me to refer to the 
utilisation of blast-furnace gas as a motive power, which 
has recently made considerable progress Ser a Scotland 
and in Belgium. 

Our vice-president, Mr. James Riley, who is to the 
front where new improvements are concerned, has re- 
cently succeeded in applying blast-furnace gas as a motive 








wer, and through the kindness of Mr. Greiner, of the 
Société Cockerill, I have had the opportunity of seeing an 
engine that has been working with blast-furnace gas for 
more than a year, and with such satisfactory results that 
they have decided to put down immediately two new en- 
gines of 150 horse-power each. Indeed, incredible as it 
may appear, if it were practicable to apply all the gas 
made at the blast-furnaces at Cockerill’s for raising power, 
they would be able to do away with all their boilers ex- 
cept those of the locomotives, and these furnaces are 
worked with coke, not coal. 

If blast-furnace gas can be economically applied as the 
motive power for driving large engines a for gene- 
rating electric power, it would almost appear as if pig 
iron will become a bye-product, and the chief work of 
the ironmaster of the future will be giving light and power 
to the country. 

Desulphurising.—Now that the problem of dephospho- 
rising has been so satisfactorily solved, there still re- 
mains another difficulty in connection with the manufac- 
ture of steel. I refer to desulphurisation. 

Saniter and others have been working with considerable 
success in this direction, but except for special purposes 
the processes hitherto employed are not largely used. At 
present the cheapest and simplest plan in use is the 
mixer, by means of which large quantities of molten pig 
are treated in a large receiver with additions of manga- 
nese. By adding 14 per cent. of manganese to the iron 
in the mixer the sulphur is very considerably reduced. 

Mixing molten iron in large quantities of 100 to 150 tons 
gives a material of far more regular quality than can be 
obtained by mixing the iron from two or three blast-furnaces 
in a 10-ton ladle. Moreover, the proportion of wasters in 
the mills is very considerably reduced. 

Hydraulic Forging.—In the construction of machines 
for dealing with iron and _ steel, great progress has been 
made ; and in the hydraulic forging press, iron and steel 
makers, and the users of these materials, have a useful 
machine, quick in action, noiseless and exact in work. 
The press treats the material to be forged, especially steel, 
in the best possible way, the mass even to the centre being 
worked and kneaded by it. 

Recently at Dowlais we had a very disagreeable re- 
minder of what the interior condition of large masses of 
iron may be. The shaft of one of the drums at the Bed- 
linog Colliery, having a length of 27 ft. between the 
bearings and 1 ft. 9 in. in diameter, broke after work- 
ing 18 years. On examination the interior showed that 
the scrap iron from which it had been built up had practi- 
cally never been welded in the centre—whether it was 
due to its not having been properly heated, or to, perhaps, 
too light a hammer having been used in its forging cannot 
be determined ; but the portions of the fracture showed 
that the iron forming the interior of the mass had never 
been either properly worked or welded. 

The advantage the hydraulic press possesses is that 
large masses of steel can be forged which would be im- 
possible to treat with the hammer without the effect of 
the blows disturbing the whole neighbourhood in which 
it was working, whereas the strokes by a 5000-ton or even 
10,000-ton hydraulic forging press cause less disturbance 
than a hammer of a few tons. 

One of the largest presses, having regard to the width 
between the columns as well as to the pressure exerted, 
was erected by Messrs. Tannett, Walker, and Co. 
at Messrs. John Brown and Co.’s works at Sheffield 
nearly 12 years ago. This press, of 5000 tons, with a dis- 
tance ‘of 18 ft. from centre to centre of the columns, 
affords great facility for handling large pieces. 

I recently saw at the works of Mr. Krupp at Essen two 
similar presses, one Of 5000 tons and one of 2000 tons. 
Ingots of high-class steel, weighing 70 tons, were treated 
by them with the greatest ease, very little labour being 
involved. Two sets of pumping engines, each capable of 
giving about 1000 horse-power, are used for actuating 
them, and so arranged as to be worked either separately 
or together. There are besides, low-pressure pumps for 
filling and working the various hydraulic labour-saving 
apparatus in and about the presses. 

he experience we now have of the working of these 
hydraulic presses raises the question whether they could 
not be usefully employed in the place of cogging mills 
for cogging slabs for plates as well as for air tibeies 
and forgings. 

It is only after witnessing the ease and rapidity with 
which large masses are treated under the press that its 
benefits can be fairly appreciated. 

Tin Plates.—The tinplate industry employs so large 
a number of people and consumes oak considerable 
quantities of iron and steel in South Wales that during 
periods of dearth of work, which have unfortunately been 
experienced by most of the iron and steel works of this 
country of late years, the supply of tinplate bars af- 
forded occupation, if not profit, to a considerable number 
of works. 

The tinplate trade of this country is practically con- 
fined to South Wales and Staffordshire. 

The quantities of plates exported were as follows: 


Year. Tons. 

1883 269,375 
1884 288, 614 
1885 298,386 
1886 334, 692 
1887 353, 506 
1888 391,361 
1889 430,650 
1890 421,797 
1891 448, 379 
1892 395,449 
1893 379,172 
1894 353, 928 
1895 366,120 
1896 266,955 





Recently this industry, especially in South Wales, has 
suffered from American competition, and has thus prac- 
tically lost its best market, but the ever-increasing de- 
mand for tinplates by other countries will, it is hoped, 
restore it to something approaching its former prosperity. 

The number of mills in the South Wales district is 490. 
Tin plates furnish a material which is perhaps the 
cheapest, cleanest, at the same time the toughest and 
lightest material for packing purposes that exists. Almost 
acid-proof, entirely waterproof and air-tight, and when 
worked into certain forms exceedingly stiff and strong, 
they cannot be replaced by any known material better 
_— for the special purposes for which they are 
used. 

Uses of Steel.—New outlets and new uses for the enor- 
mous amount of steel the world is producing are being 
anxiously sought for, but little progress appears to have 
been made in this country compared with what is bein 
done in the United States, where new uses are being found 
for its employment in the construction of large buildings, 
where, in Chicago, the steel skeleton of one of these 
gigantic buildings, 13 storeys high, was erected in 25 days, 
and the entire building, after the foundations were put in, 
was erected and ready for occupancy in less than 64 
months. Still more striking illustrations are afforded by 
the hotel built for Mr. John Jacob Astor, in New York. 
It has 16 storeys, and all the main structural work is of 
steel, of which the building will contain 10,000 tons. 
Another of these huge buildings, the Park Row building 
for office purposes, has 30 storeys! The total amount of 
steel and will be 9900 tons, or as much as would be re- 
quired to lay 100 miles of railway with 50-1b. rails. 

In collieries the use of steel girders as substitutes for 
pitwood appears to afford a promising outlet for large 
quantities of material. 

Wages and Labour Cost.—In various papers that have 
recently been written on the subject of competition 
between one country and another, there is not always 
that distinction drawn that there should be between the 
rates of wages and labour cost. Rates of wages may be 
high and labour cost on the finished material low, and 
wages may be low and the labour cost per unit of finished 
material high. As arule, wages are high where large outlay 
has been incurred for the purpose of diminishing the 
number of men, whilst they are frequently low in older 
districts where the fact that capital has not been ex- 
pended has kept back such improvements. In the 
steel trade what has tended more than anything else to 
cheapen the labour cost is the introduction of appliances 
by which large and heavy masses of material, which 
would be impossible to handle by manual labour, can be 
dealt with. As acase in point, to make an iron plate of 
15 cwt. or 16 ewt. from slabs in the old-fashioned way 
would make heavy demands on manual labour, whereas a 
steel plate weighing 3 or 4 tons can now, with proper 
appliances, be made with ease. Nor does the economy 
rest there, as the larger plate can be cut up into finished 
sizes with far less waste of material than can smaller 
plates ; indeed for plates of reasonable thickness it is now 
cheaper to make wide long plates and split them up than 
it is to make several smaller plates. 

Railway Rates.—Owing to the Continent of Europe 
being divided into so many nations, we are accustomed to 
speak of European countries as being distant from each 
other when really, compared with the distance traversed in 
the United States, they are close neighbours. Of late 
years we have imported, and are importing, large quan- 
tities of iron ore from Spain and from the Mediterranean 
coast. This ore is carried by sea almost the whole dis- 
tance, and for certain special manganese ores we have 

one as far as the Caucasus, India, Brazil, and even Chili. 

Sven such distances as these are, however, not considered 
in the United States important, if materials can be carried 
by water or even by rail, owing to the very low rates 
charged by their railways, compared with those in Ger- 
many, in Belgium, and especially in this country. 

No doubt the main element that enables the American 
iron trade to achieve the wonderful results with regard to 
the competition with the European continent, is the re- 
markably cheap transport by rail as well as by water, 
combined with natural advantages. American ore traffic 
is now being carried over some railways at jd. per ton per 
mile for long distances. Possibly the lowering of prices 
of raw materials is due as much to the attention paid to 
the cost of handling transport as to cheap coke and ore. 

If this country could obtain the same low rates of 
freight on railways that are current in America, or even in 
Belgium and Germany, there is no country where mate- 
rials for iron and steel making could be more cheaply 
assembled than in Great Britain. This question is of 
vital importance to this country. Whether our railway 
companies will, by adopting low rates for minerals and 
heavy goods, to some extent approach the rate of §d. per 
ton per mile, and so enable us to retain our hold on the 
markets of the world, must sooner or later become an 
Imperial question. If our large population cannot find 
remunerative employment, both it and capital will be 
driven to other countries. 

Europe has already experienced the effect of the compe- 
tition of the United States in Canada, Japan, and China, 
and one cannot help feeling that the ideas previously 
entertained on the subject of American competition may 
soon be modified. 

The 177,000 miles of railway now operated in the 
United States are, like the 21,000 miles of railway in the 
United Kingdom, almost exclusively owned and managed 
as private undertakings, and it may be safely assumed 
that the exceedingly low rates of freight at present 
charged in the States on the principal railways, to which 
I have already drawn attention, have been adopted only 
after full consideration of the prospects of their proving’ 
remunerative, irrespective of their effect in developing 
the vast mineral resources of that highly favoured country 
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RECEIPTS AND WORKING EXPENSES AND Net ReceEIpts, 1895. 





Net Receipts. 














Receipts. Working Expenses. 
j | | Tons. 

Per Per Full Per Ton Per Per Full Per Ton Per | Per Full | Per Ton 

T.M. T.M. per Mile. T.M T.M. _ per Mile. T.M. | T.M. | per Mile. 

a iP d. Kj d. d. | | 
Great Western 58.54 106.44 0.4257- 28.51 51.84 0.2073 30.08 | 54.60 | 0.2184 | 22,567,000 
Great Northern .. 40.80 74.18 0.2967 22.96 41.74 0.1669 17.84 | 32.44 | 0.1298 | 7,164,000 
North British 60.82 110.58 0.4423 28.68 62.15 0.2086 $2.14 | 58.43 | 0.2337 | 13,961,000 
Taff Vale a aie 78.87 143.40 0.4100 40.38 73.42 0.2099 | 38.49 | 69.98 | 0.2010 | 13,015,000 

London and North-Wes- | | | 
tern ne % . 57.89 105.25 0.4210 35.44 64.44 0.2578 22.45 | 40.82 | 0.1632 | 28,839,000 
North-Eastern 76.54 139.16 0.5567 44.98 81.7 | 0.3271 | 31.56 57.38 | 2.2295 | 33,937,909 





which, as in the case of our own, have proved to be the 
chief source of its wealth and commercial prosperity. 

The Table above, kindly furnished me by Mr. Price- 
Williams, shows the cost of working mineral traffic on 
some of the principal British railways. 

In a recent paper on this subject by that gentleman, he 
has shown that on the London and North-Western Rail- 
way, which, with the exception of the North-Eastern, has 
the largest mineral tonnage of any railway in the United 
Kingdom, the present average cost per ton per mile for 
mineral traffic is just }d. It is obvious that, as this is 
the average cost throughout the system, the cost of the 
long-lead traffic must necessarily be much less. Havin 
regard to this fact, and to the various economies whic 
have already been effected in the United States by 
labour-saving appliances in handling the traffic in large 
quantities, it 1s evident that the cost of working the 
future mineral traftic with increased train loads would be 
so largely reduced as to admit of a close approximation 
of the English mineral rates of freight to those of the 
United States. 

In fact, it is not too much to say that unless large reduc- 
tions are made in the existing rates it will be impossible 
for the iron and steel manufacturers in this country to 
continue to reap the benefit of the great natural advan- 
tages its insular and central position give it, and of the 
paramount position it has acquired as the great commer- 
cial centre of the world. 

In addition to this there is to be considered the keen 
competition of other countries. The principal railways 
of the Continent are owned by the State, whose primary 
object is, and should be, to utilise them as far as possible 
for the purpose of developing the resources of their respec- 
tive countries. The great reductions that have been 
made in the rates for this purpose practically amount to 
a bounty on the iron and steel industries, securing for 
them a most favourable position in the markets of the 
world. 

The difference of cost between long and short haulage 
is fully recognised by freighters, but the railways in this 
country have not increased the capacity of wagons, and 
by so doing reduced their tare, as much as they have done 
in America. When the Taff Vale Railway Company first 
commenced to carry coal the wagons were built to carry 
5-ton loads, which were afterwards increased to 6, then to 
7, then to 8, and nowto 10 tons, and the railways and 
the docks of South Wales could not possibly i. any- 
thing approaching the quantity of traflic they are 
called upon to deal with to-day had the coal trucks re- 
tained their very small capacity. After having had con- 
siderable pressure brought to bear upon them, some of 
the railway companies have allowed 12 and 15 ton trucks 
to run on their systems, much to the advantage of them- 
selves and freighters. If, however, instead of 15-ton 
trucks, 25-ton or even 40-ton trucks were used for carrying 
minerals and heavy goods, the advantage derived from the 
increased facilities in handling these materials would have 
considerable influence in reducing the costs. A striking 
illustration of the economies which have resulted from 
largely increasing the carrying capacity of the wagons 
and the consequent reduction in the tare weight has 
occurred in New South South Wales, where Mr. Eddy, 
the Chief Commissioner of Railways, has in this way been 
able to dispense with bank engines on the many severe 
grade lines in that colony, and largely to increase the 
train loads, with the result that during an unparalleled 
period of commercial depression these State-owned rail- 
ways, which had previously been a burden to the country, 
now largely contribute to its revenue. 

Asa further illustration of the large saving in cost 
which has been effected in this way, it may be mentioned 
that in 1895 the cost of working the entire freight traffic 
on the New York Central Railway, half of which consists 
of coal, iron ore, and other heavy goods, has been reduced 
to just 4d. per ton per mile. 

In addition to these economies I may incidentally re- 
mark that the building of large railway wagons and car- 
riages of steel is affording another important outlet for 
manufactured material. 

To sum up the whole matter, it is beyond question that it 
will be through the agency of the large reductions already 
effected and constantly being effected in the cost of manu- 
facture, to which I have drawn attention, combined with 
adequate and commensurate reductions in the cost of trans- 

ort of therawand finished materials, that the ironand steel 
industries of this country will be able to maintain theirhold 
on the markets of the world. The iron and steel manu- 
facturers have done, and are still doing, all in their power 
to reduce the cost of manufacture, and it remains for the 
see railway companies in this country, who are obviously 
eeply interested in the maintenance and development 
of the chief sources of their traftic, to supplement these 
efforts by large reductions in the cost of transport and of 





dealing with the large and heavy masses of material that 
the altered condition of trade demands. 

Labour Questions.—My predecessor, Sir David Dale, in 
his address, referred to the increasing difficulties and 
hindrance to the steady conduct of our trade by labour 
difficulties. There is certainly no question at present 
that occupies or deserves to occupy more serious considera- 
tion of both employers and employed than that of avoid- 
ing strikes and disputes. In my own district, owing 
largely to the guidance of its originator, Sir William 
Lewis, a sliding scale arrangement has existed in the coal 
trade of South Wales for more than 21 years, now con- 
trolling the wages of upwards of 100,000 workmen, but 
successful as it has been, and much as it has done for the 
district, we have had times of serious trouble and anxiety. 
If the two parties most interested are unable or unwilling 
to settle their disputes, I have little faith in the matter 
being referred to a third party who may or may not know, 
and frequently cannot know, all the circumstances of the 
case; but any method of conciliation which will replace 
the barbarous methods of brute force must have the 
warmest support of all thinking men. 

Probably no single factor tends to unsettle business 
so much as strikes and lock-outs, which from time to 
time occur all over the world, and perhaps more frequently 
in our country than in others. Wherever they occur the 
loss to both sides is enormous. In some instances not 
only are large sums of money lost, but also profitable 
markets that can never be recovered, and whether em- 
ployer or employed are the victors, the workmen lose the 
savings of years, and not infrequently their steady habits, 
while the employers lose both their money and customers, 
to the detriment of themselves and of those they employ. 

Sir David Dale concluded his powerful address to this 
Institute by saying that, ‘* Neither capital nor labour can 
afford to do anything which tends to hamper that cordial 
co-operation by which alone the well-being of the com- 
munity can be secured.” 

In this view I heartily concur, and can only add that 
whoever discovers a means by which disputes can be 
fairly and honestly settled, will deserve well of his country 
and of the world at large. 


Notes on the Practice of the Combined Open-Hearth Process 
of Messrs. Bertrand and Thiel.* 
By Mr. E. Bertranp, Kladno, Bohemia. 

BEroORE proceeding, I beg leave to make a short state- 
ment regarding the essence and origin of the process, 
which is practically based upon the principle of dividing 
the work heretofore done in one furnace alone between 
two, or eventually three, furnaces, and of perfectly sepa- 
rating the resulting phosphoric and siliceous slags from 
the metal as it passes from one furnace to the other. 

The steel works at Kladno have, besides their basic 
Bessemer plant, a limited basic open-hearth plant, con- 
sisting of one furnace of 12 tons and one of 22 to 24 tons 
capacity, for the purpose of working up the scrap and 
crop-ends resulting in the works. The former of these 
furnaces was erected upon the same level as the gas fur- 
naces for melting or heating the pig iron for the basic 
Bessemer proeess, since it was intended to use it as occa- 
sion demanded also for this latter purpose. It is there- 
fore situated upon a level of about 15 ft. higher than the 
larger open-hearth furnace. 

Experience showed that, when working with a more 
siliceous and phosphoric pig iron, the sche absorbed 
considerably more time towards the finishing of the heat, 
owing to the necessity of adding much more lime for the 
neutralisation of the resulting more phosphoric and 
siliceous slags, as it took more time to free the metal effec- 
tually from the phosphorus. 

The position of the two furnaces upon different levels 
naturally led to the idea of dividing the work between 
these two in such a way that the upper furnace should 
eliminate the main bulk of the silicon and phosphorus, 
while the lower one should perform the finer work of 
finishing the metal, which may be done far more effectu- 
ally and with greater accuracy when the highly sili- 
ceous and phosphoric slags resulting in the upper fur- 
nace are perfectly separated from the metal on its way to 
the lower furnace. 

_ Since a perfect elimination of the phosphorus is not 
intended in the upper primary furnace, less lime may be 
added than would be otherwise necessary, and the quan- 
= of slag to be melted therefore materially diminished. 

The slag covering the metal in a thinner sheet also per- 
mits - flame to act with greater intensity upon the 
metal. 


* Paper read before the [ron and Steel Institute. 





The plan of working that was subsequently adopted in 
this combined way with two furnaces consisted in charging 
nearly all the siliceous and phosphoric pig iron into the 
primary furnace, and nearly all the scrap into the finish- 
ing furnace, adding in each such quantities of ore, lime, 
&c., as the circumstances and experience demanded. 

The advantages gained thereby, in comparison to the 
former method of working separately in each furnace, 
resulted in an increase of output and a material reduction 
in the consumption of lime and of basic materials for 
lining the furnace hearths, since the diminished quantities 
of slag and their more perfect neutralisation naturally 
reduced the corrosive action of the slags in the furnace. 
A saving of fuel must also have taken pee in proportion 
to the increased output, but this could not be proved, 
because all the gas furnaces of the whole plant are fed 
from the same group of producers. 

A further material advantage consisted in the possi- 
bility of being able to work either with a much higher 
proportion of pig iron, or even with pig iron alone, or to 
use as addition to the scrap, pig iron very high in phos- 
phorus, no matter if grey or white, 7.¢e., high or low in 
silicon, without altering the final result, as long as the 
pig iron was free from sulphur. Working with more pig 
iron and ore, a reduction of the loss resulted owing to the 
reducing action of the carbon, silicon, and phosphorus in 
the pig iron. I refrain from giving figures regarding the 
above statements, as they have been previously published 
in the paper of Mr. Joseph Hartshorne of Philadelphia, 
read before the American Institute of Mining Engineers 
in September, 1896, at Colorado. This was the state of 
affairs in the autumn of 1896, when Mr. Percy C. Gilchrist 
and Mr. W. Panton, of Middlesbrough, and a few days 
later Messrs. Alfred Darby and Peter Williams, of 
a visited Kladno. 

On this occasion two questions were proposed to us, 
viz. : 

1. By Mr. Gilchrist: May the process be worked to 
advantage with 100 or nearly 100 per cent. of siliceous 
and phosphoric pig iron; and if so, with what results 
regarding the loss respectively, with what gain of metallic 
iron from the ore? 

2. By Messrs. Darby and Williams: What proportion 
of highly phosphoric (basic) pig iron may be worked with 
good results ? 

Based upon these a re a number of heats were 
made, the actual results of which I may consider gene- 
rally known through the Tables contained in the paper 
read by Mr. Gilchrist before the Cleveland Institution of 
Engineers in December, 1896. I must, however, remark 
here that these heats were all more or less of an experi- 
mental nature, owing to the fact that neither furnaces 
sed _— were at that moment prepared for work of this 
kind. 

As already indicated, the open-hearth furnaces at 
Kladno are regularly worked with pig iron, and the scrap 
naturally resulting in the steel works and rolling mills. 
When working with a larger proportion of scrap, the 
furnace hearths need not be kept so deep, i.e., they may 
have less cubic capacity for a given weight of the heat 
than when working with pig iron alone, where a far 
greater quantity of additions of lime and ore are necessary 
for the elimination of the silicon and phosphorus, and the 
neutralisation of the resulting slags. 

The excessively lively boiling oe heats also necessi- 
tates a much greater depth of the hearths. The furnace 
hearths were therefore at that moment not of sufficient 
depth, 7.e., not in proper shape for charging the furnaces 
to their full capacity when making heats with a high per- 
centage of phosphoric and siliceous pig iron. 

This, together with the circumstance that the men at 
the furnaces were not perfectly drilled for work of this 
kind, naturally gave this series of heats an experimental 
character. 

I must call special attention to these facts, since I 
understand that the work then done has met with un- 
favourable criticism, especially regarding the output and 
weight of the heats sae. 

There can be no doubt that with furnaces properly 
arranged for the purpose, and with men already drilled 
for the work, much better results might have been 
obtained. 

Following the ——- of working alone with the 
phosphoric and siliceous pig iron, especially with the 
intention of utilising the reductive power of the carbon, 
phosphorus, and silicon contained in the pig iron for an 
increase of the yield of metal from the iron contained in 
the ore, a series of experimental heats were subsequently 
made by charging grey forge pig containing about 3.8 per 
cent. of carbon, 1.0 per cent. of manganese, 1.6 per cent. 
of phosphorus, and 1.0 per cent. of silicon into the primary 
furnace, adding, besides the lime, larger quantities of 
magnetic Gellivara ore, with about 65 per cent. of iron. 

I'he finishing furnace was here actually used only for 
finishing the heat. It was practically left empty, and 
only charged with a small quantity of scrap, merely in 
order to have something in the furnace when heating it 
me to receive the heat from the primary furnace, then 
adding, at the proper moment, the necessary additions of 
— ore, and finally ferro-manganese for finishing the 
metal. 

The general results of these heats may be gathered from 
Tables I. and II. on the opposite page. 

As the Tables show, 12 tons of forge pig-iron were 
charged into the omer | furnace. Since the heats boiled 
up excessively, repeatedly causing large quantities of slag 
to flow out of the furnace doors, a small quantity of pi 
iron was replaced by scrap in the subsequent heats, whic 
helped to quiet down the metal. The sample ingot from 
the primary furnace was taken when the metal was tapped 
and flowed down into the finishing furnace. 

The work done by the primary furnace may be illus- 
trated by comparing the average chemical composition 9 
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the pig iron with that of the sample ingots from the 
primary furnace as follows : 





Cc. [P Si. Ian. 











Pig iron .. “a --|3.8}1.6 1.0 /1.0 Together 7.4 per cent. 
Ingot from primary 
furnace .. - --| 2.2] 0.4 0.05) .05 











Hence it follows that the silicon and manganese are 
practically fully eliminated in the primary furnace, while 
nearly two-thirds of the carbon and only one-fourth of the 

hosphorus are left in the metal for finishing in the lower 
ferunee—& fact directly opposed to the results of basic 
Bessemer practice, where the carbon is oxidised long before 
the phosphorus. This oxidation of the phosphorus in the 
primary furnace before the carbon, is ighly important, 
since it — facilitates the work in the finishing fur- 
nace, inasmuch as only so much lime need be added in 
the finishing furnace as is necessary to perfectly neutralise 
the phosphoric anhydride resulting from the rest of the 
phosphorus, and it is therefore very easy to make the 
finishing slag highly basic, and thus insure a low per- 
centage of phosphorus in the finished metal. In fact, the 
whole work in the primary furnace may be regulated by the 
amount of phosphorus to be left in the metal when tap- 
ping it into the finishing furnace. 

At Kladno the fimshing furnace is_ unfortunately 
situated too far from the primary one, so that the runner 
leading from one furnace to the other is long and of in- 
sufficient incline. It is therefore not feasible to run the 
carbon and phosphorus in the metal down still lower in 
the primary furnace, because such a metal, if not exces- 
sively hot, will not flow down a long runner of insufficient 
pitch. As regards the temperature of the heat, this to a 
great extend depends upon the silicon in the pig iron, 
whose oxidation helps to give the heat the proper tem- 
perature. A certain percentage of silicon is therefore 
favourable for the process, since its oxidation helps to 
heat the bath to the necessary temperature, and its further 
acting as a reducing agent upon the ore added, helps to 
increase the yield of metallic iron. 

Regarding the yield, it cannot be overlooked that there are 
in this series of heats some excessively variable heats—No. 
87,102 resulting in an actual loss of 0.3 ton = 2.36 per cent., 
while heat No. 87,072 shows an actual gain of 0.75 ton=6.23 
per cent. It must, however, be taken into consideration 
that the pig iron used contains together 7.4 per cent. of 
carbon, phosphorus, silicon, and manganese that are con- 
sumed by oxidation, so that even a loss of 2.3 per cent. 
represents a gain of 5.1 per cent. of metallic iron from the 
ore charged ; while, on the other hand, a gain of over 
6 per cent. of steel really means over 13 per cent., or 14 
tons of metal gained from the ore. 

The great variation in the yield must further be ac- 
counted for by the circumstance that in order to make 
these experimental heats it was necessary to leave the 
finishing furnace empty for more than half the time, and 
then to heat it up when wanted to the proper tempera- 
ture. This must naturally cause irregularities that may 
influence the yield more or less favourably, as the case 
may be. These irregularities would, of course, be obviated 
by a perfect plan of two primary furnaces working alter- 
nately into one finishing furnace, so that the latter would 
be perfectly occupied and kept in regular, uninterrupted 
operation. 

The shortcomings of the plant must therefore be taken 
into consideration when judging the results, and we must 
so far be contented with the proof that a yield of more 
than 100 per cent. of steel from 100 per cent. of pig iron 
charged may be reached when working with siliceous and 
phosphoric pig alone, a finished product of excellent 
quality being produced from it. 

Regarding the time needed for the heats, the Table 
shows that at the commencement a heat lasted about five 
hours in the primary furnace, which was decreased 
to 44 to 4? hours as the men got accustomed to the 
work ; in the same way the time in the finishing fur- 
nace was gradually decreased to about 2 to 2} hours. 
These figures show that one finishing furnace will cer- 
tainly serve for two primary furnaces, the more so as it 
is perfectly in the hands of the operator to regulate his 
work and to determine the proper point of oxidation, and 
the lowest limit to which ie wants to reduce the phos- 
phorus in the primary furnace before tapping, i.@., to fix 
the most favourable way of dividing the work between 
the primary and the finishing furnaces. The time of the 
— furnace will therefore determine the number of 

eats that may be made in 24 hours by a plant consisting 
of two primary furnaces and one finishing furnace. 

Accepting the time of 44 hours for a 12-ton heat in the 
Sa furnace, and taking the time for charging and 
ettling into account, it is seen that two primaries will 
make at least nine heats in 24 hours. There is, however, 
reason to believe that with a properly arranged plant, 
with men once drilled for the wark, nine heats of 15 tons 
may be made in 24 hours. These figures, of course, refer 
only to the working of siliceous and phosphoric pig iron 
as given in the above description. How much the output 
may be increased when liquid pig iron coming directly 
from the blast-furnace is pons | into the primary fur- 
nace still remains to be determined by actual experiment. 
There can, however, be no doubt that a very material 
increase of output must result in that case, together with 
a, saving of labour for charging. 

The analysis of the finished steel, as also the mecha- 
nical tests, prove a fair quality. 

Silicon was not determined in the finished steel, since 
in the presence of so highly basic slags a more than 
nominal percentage of silicon is quite out of the question. 

Sulphur was only determined in the finished steel to 
prove that no sulphur had been absorbed by the metal in 
































TABLE I.—MarTerIALs CHARGED AND YIELD. 
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87,033} .. |12.0} 12.0 | 1.700 0.800 | 2.0; 0.120 | 1.300 | 0.450 |14.120 }14.077 | 0.310 14.384) 0.264 | 1.87 | 4.15 | 2.35 
87,044 12.0| 12.0 | 1.900 | 0.800 | vag 0.900 0.400 14.320 /13.856 | 0.495 14.351 0.051 | 0.36 | 5.15 | 2.46 
Sp. . | 
87,052] .. 120) 12.0 | 1.800 | 0.750| 2.0) 0.120 | 1.150 | 0.480 14.120|13.782) 0.345 \14.127| .. .. | 0.007 | 0.05 | 5.15 | 3.00 
87,072} .. |12.0/ 12.0 | 1.800] 0.800] .. | 0.110 | 1.100 | 0.450 /12.110}12.370| 0.495 |12.865| .. | .. | 0.755] 6.23 | 4.50 1.50 
87,102 .. {12.0} 12.0 | 1.700 0.800 | 1.0| 0.060 | 0.900 0.450 |13.060 |12.366 | 0.385 12.751} 0.309 | 2.36 se ee | 5.00 | 2.15 
87,110 .. {12.0} 12.0 1.700 0.300} .. | 0.050 | 0.900 0.500 |12.050)11.121 | 0.680 |11.801| 0.249 | 2.06 | .. «. | 4.35 1.55 
87,125 1.0 |11.0; 12.0 | 1.700 | 0.600 1.0 | 0.060 | 0.850 0,550 13.060) 12.479) 0.695 13.174 | os | «- | 0114] 0.87 | 4.50 | 2.15 
87,137} 0.5 |11.0] 11.5 | 1.700 | 0.750} 0.5 0.050 | 0.800 | 0.480 /12.050/ 11.101) 0.730 11.831 | 0.219 | Oe Pcs mu 4.50 2.10 
87,144 1.0 |11.0} 12.0 | 1.700 | 0.700 1.0 | 0.080 0.900 0.450 |13.080) 13.123) 0.180 13.308) .. -. | 0.223) 1.70 | 4.45 2.55 
87,149) 1.0 |11.0; 12.0 1.700 0.770 | 0.5 | 0.100 1.200 0.500 |12.600) 12.561) 0.500 13.061} .. | 0.461 | 3.66 | 4.45 2.30 
87,154 1.0 |10,5} 11.5 | 1.700 | 0.800 | 0.5 | 0.050 0.950 | 0.400 |12.050) 11.828) 0.300 12.128 | | 0.078 | 0.65 | 4.60 | 1.50 
87,179) -. {10.5} 10.5 | 1.900 0.800; .. | 0.060 | 0.850 | 0.300 |10.560) 9.797 | 0.775 10.572 | 0.012 | 0.11 4 30 2.05 
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Analy 4 ; os Mechanical 
| nalyses of Metals Analyses of Slags. | Tests. 
[ei ePITMRSEA Phas a re rst 3 ree a Nt | 
Charge | | | Js log ts 
= | | | i858 eam 
= lao 
Ls Sample. c P. S. | Mn. Si. From SiO». | P20;.| Fe. | CaO. ig 2 has | 
|SeSlPk5 a 
| | g he |S 28d 
Ingot from primary furnace] 2.35 | 0.300 | 0.053 0.107 Primary furnace 25.36 13.37 | 7.96 29.70 wa 
_ nnn, i; 11.25 | 0.089 | 0.047 Finishing ,, 4.00 9.60 | 17.32 | 36.00 
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. | furnace... ....| 0.840} 0.008) .. | 0.092 | 
Finished material .. ..| 0.044 | 0.021 | 0.038 | 0.302... as ae - os 33.5 | 22.7 
87,044 Ingot from primary furnace} 1.85 | 0.252 | se 0.029 0.032 Primary furnace |24.41 13.82 | 6.93 
; \ Finished material .. ..| 0.036 | 0.045 | 0.037 | 0.289... ne as Pe ee Me 22.7 
87,052 f —— re — furnace| ry | bp | — can 0.163 | Primary furnace 26.60 14.08 | 11.91 
\ | Finis material .. ..| 0.038 | 0.075 | 0. . 2d can - as ‘“ oe -- | 26.0 24.3 
a Ingot from primary furnace) 1.54 | 0.434 .. | 0,061, 0.046 |Primary furnace) 25.70 12.03 | 5.99 | 
87,072 1 Siiediceiiane | aoa | ssi | zon oe |Finishing ,, 16.80 14.05 | 11.62 
inished material .. «| Ou i | 0.053 | 0.2 et = aid aia Pe 30.0 23.6 
: Ingot from primary furnace} 2.22 | 0.264 .. | 0.048 0.032 |Primary furnace | 25.24 13.05) 5.99 
87,102 oe [ Bee we oo | oe Finishing ,, 10.76 9.85 | 11.83 | 
\. Finished material .. ..| 0.169 | 0.051 | 0.026 | 0.241)... ; es si i aa «. | 27.0 28.3 
bs Ingot from Se 2,07 | 0.400 .. | 0.035 0.023 Primary furnace 26.92 12.13 5.99 31.20 | 
87,110f veadten ae » | peo | aan sie ae Finishing _,, 10.54 12.80, 9.30 48.96 | 
inis material .. | 0. | 0. 0.032 | 0. ye we ee a a ee 7.5 | 54.2 
ae Ingot from primary furnace} 1.80 | 0.487; .. | 0.076 0.149 |Primary furnace) 29.00 10.88 9.36 
87,125 = ; Aen Gee eee ea Finishing °,, 9.54 15.10, 5.70 
Finished material “ .-| 0.106 | 0.086 | 0.037 | 0.344, .. -? - ss a -. | 26.5 | 28.6 
87,137¢ f Ingot from primary furnace} 2.44 | 0.237; .. | 0.043 | 0.060 Primary furnace} 25.20 | 13.18 | 8.24 | 30.30 
v’"* || Finished material .. ..| 0.624 | 0.035 | 0.028 | 0.195 | .. ve toe | ae | ae 1120 | 50.8 
97.144 { Ingot from primary furnace} 2.41 | 0.567) .. | 0.063 | 0.149 | 
: Finished material ..| 0.061 | 0.170 | 0.055 | 0.277) .. | ac me re ee, 28.5 24.5 
87,149 { Ingot from primary furnace) 2.12 | 0.589| .. | 0.052 | 0.102 Primary furnace 30.96 8.32 5.62 
. Finished material .. | 0.082 | 0.098 | 0.055 | 0.334 | .. : < UIE ne ieee 30.0 | 26.2 
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inis material .. onl @ | 0. 0.041 | 0.192! .. is +e Pe ee 26.0 | 27.5 
ee Ingot from primary furnace} 2.12 | 0.204 | | 0.056 | 0.032 | Primary furnace) 24.93 | 12.41 | 7.68 | 
87,179 = é a feed ey Finishing ,, 17.74 10.24 | 10.78 
Finished material .. ..| 0.109 | 0.039 | 0.059 | 0.282 ‘us | -» 1988 24.9 





the addition of the contents of the primary furnace. Hard steel. 


sulphurous ores are used. The sulphur in the pig iron 
was no higher than 0.05 per cent. 

The slags from the primary furnace show a high per- 
centage of silica, thereby also proving that .practically all 
the silicon is oxidised in the primary furnace. When 
working with pig iron still higher in phosphorus, a slag 
high in phosphoric anhydride, ‘similar to basic converter 
slag, must‘result from the primary furnace, and this may be 
used for fertilising purposes. The t bulk of the slag 
naturally results in the primary furnace. 

_ The slags from the finishing furnace are naturally lower 
in silica and phosphoric anhydride and higher in lime, so 
as to insure perfect dephosphorisation of ‘the metal. 

The comparatively low percentage of iron contained in 
the slags also proves that a large proportion of the iron 
contained in the ore has been utilised and reduced to 
metallic iron. 








CANADIAN RatLways.—The aggregate length of com- 
pleted railway in Canada at the close of June, 1896, was 
16,387 miles, as compared with 16,091 miles at the close 
of June, 1895, showing an increase of 291 miles. The gross 
revenue acquired in 1895-6 was 50,545,569 dols., while the 
working expenses of the year were 35,042,655 dols., leaving 
a net profit of 15,502,000 dols., or 1,467,000 dols. in excess 
of the corresponding net profit for 1894-5. 





Coat In France.—The imports of coal into France in the 
first three months of this year amounted to 2,157,560 tons, 
as compared with 2,163,490 tons in the corresponding 
period of 1896, and 2,205,470 tons in the corresponding 

riod of 1995. The exports of coal from France in the 
rst three months of this year were 261,520 tons, as com- 
pared with 258,210 tons in the corresponding period of 
1896, and 185,130 tons in the corresponding period of 1895, 





the course of the process, which might be the case when 


Of the coal imported into France in the first three months 


* Sample taken 15 minutes after the addition of the contents of the primary furnace. 





ok acca oe | 


t Sample taken 15 minutes after 
¢ Hard steel. 


of this year, 1,196,940 tons came from Great Britain, 
while the imports from the same quarter in the corre- 
sponding three months of 1896 were 1,182,620 tons; and 
in the corresponding three months of 1895, 1,095,650 tons. 





_Our Gotp Imports.—Notwithstanding the great ac- 
tivity which is being impressed upon gold mining in all 
directions, our gold imports have remained practically 
stationary this year. The value of the gold imported 
in April amounted to 3,821,357/. as compared with 
1,142,334/. in April, 1896, and 2,690,127/. in April, 1895, 
while in the four months, ending April 30, this year, 
we received 9,557,263/. as compared with 9,121,305/., and 
10,959,771/. in the corresponding periods of 1896 and 1895 
respectively. The value of the gold received from Aus- 
tralasia in April was 2,410,562/. as compared with 194,354/, 
in April, 1896, and 372,043/. in April, 1895, while for the 
first four months of this year the aggregate value was 
3,689,334/. as compared with 448,268/. in the correspond- 
ing period of 1896, and 1,663,0397. in the corresponding 

riod of 1895. The value of the gold imported from 

ritish South Africa in April was 892,253/. as compared 
with 467,7497. in April, 1896, and 732,599. in April, 1895, 
while the aggregate value for the first four months of this 
year was 3,465,847/., as compared with 2 355,352/. in the 
corresponding period of 1896, and 2,666,584/. in the cor- 
responding period of 1895. Australasia has accordingly 
ranked first this year among the many sources of our gold 
supplies. The value of the gold imported from British 
India to April 30, this year, was 458,810/. as compared 
with 393,280/. in the corresponding period of 1896, and 
1,070,893/. in the corresponding period of 1895. The gold 
received from the United States to April 30 this year was 
valued at only 37,9172. as compared with 3,077,542/. and 
1,684,572/. in the corresponding periods of 1896 and 1895 





respectively. Russia has not sent us any gold for a long 
time past. 
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SULPHATE OF AMMONIA. 


On the Agricultural Value of Sulphate of Ammonia from 
Blast-Furnaces.* 

By Mr. F. J. R. Carvuuia, F.C.S., Chairman of the 
Nottingham Section of the Society of Chemical Industry. 

Tue hazy ideas that prevail on the subject of nitro- 
genous manures amongst farmers seem to call for more 
accurate knowledge on the part of those who produce 
these commodities, in order that they may be able to 
educate their customers. It is therefore especially neces- 
sary for ironmasters, who have now become such large 
makers of sulphate of ammonia, that they should harbour 
no doubts as to the true value of this product as a ferti- 
liser for agricultural purposes. The nitrate of soda pro- 
ducers have by their most praiseworthy efforts succeeded 
in creating quite a iiterature on their special subject, and 
sulphate of ammonia is being left behind, more because 
nitrate of soda is so persistently pushed to the front, than 
because of any inherent deficiency in its intrinsic value. 
Meanwhile many sulphate of ammonia makers quietly 
accept the situation without protest, some indeed almost 
appearing to be converted to the new theories. 

Until very recently, it was always acknowledged that 
 ewt. of sulphate of ammonia was equal in fertilising 
power to 1 ewt. of nitrate of soda, or, to be perfectly safe, 
say that 4 cwt. of sulphate equal 5 cwt. of nitrate. How- 
ever, since the iron blast-furnaces have begun to send 
their make into the market in increasing quantities, the 
intrinsic value of sulphate of ammonia as a fertiliser 
appears to have so diminished as to have become equal to 
that of nitrate of soda, weight for weight. Surely no one 
will say that this can be due to any inferiority in the pro- 
duct from blast-furnaces. Yet the increased make and 
the apparently diminished intrinsic value are contem- 
poraneous events that would lead a superficial observer to 
that supposition. It is easy to say that over-production 
is at the bottom of the mischief ; but that is not all. You 
know the story of the man who, although never having 
smelt the smoke of powder, recounted his numerous 
achievements in battle, until he really came to believe 
himself the hero of them. In the same manner our friends 
the nitrate of soda producers have gradually won for them- 
selves a position of pre-eminence that they now stoutly 
try to maintain, and do so successfully at the present 
moment, 

No less an authority than the Secretary of the Perma- 
nent Nitrate Committee, replying to certain correspond- 
ence on the subject of sulphate of ammonia as a fertiliser, 
says in the Birmingham Daily Post of February 20, 1897 : 
‘* For the majority of purposes, nitrate of soda, weight 
for weight, is practically of greater value to the farmer 
than sulphate of ammonia.” You will thus see that the 
point has not been overstated, for sulphate of ammonia 
has not fallen from its former position to be the equal of 
nitrate of soda, but has even come to be regarded as its 
inferior. The public seems to share in this belief, for it 
gladly pays more for nitrate of soda than for sulphate of 
ammonia, so great is the power of advertisement. 

[t will occur to any one who gives the matter careful 
thought that no better proof could be adduced of the 
equal intrinsic worth of the unit of nitrogen in the two 
manures than the fact that no difference is made between 
them in the Fertilisers and Feeding Stuffs Act, passed in 
a recent session. If there really be any material difference 
between them, and the unit of nitrogen in nitrate of soda 
is really worth more than is the same unit in sulphate of 
ammonia, what can the Nitrate Committee have been 
doing to allow the Bill to pass through Parliament with- 
out protest? It was not a Bill of which they could have 
been ignorant. 

This view was first promulgated during a discussion 
before the Nottingham section of the Society of Chemical 
Industry at Burton-on-Trent in January last, a report of 
which appeared in the daily press and in a number of 
technical —. Expression has been given to it, 
besides, in the newspapers since that date whenever 
opportunity has offered. No reply has, to the author’s 
knowledge, been vouchsafed to the argument, and he 
therefore ventures to advance it as an important proof of 
the equal value of the unit of nitrogen in the two fer- 
tilisers. 

It may here be mentioned that Mr. James O’Sullivan 
during the discussion referred to above, expressed the 
opinion that the great obstacle to the spread of the use of 
sulphate of ammonia in this country was its name, and 
that if it could be re-christened, so as to convey the idea 
of nitrogen in the same way that the word nitrate does, it 
would be a good thing. Accepiing this view as in some 
measure explaining the anomalous position of the two 
fertilisers towards each other, the author suggested that 
sulphate of ammonia should be called “‘ Nitrogenous Sul- 
phate” for the purpose of its sale amongst home farmers. 
No one would be able to say that he is in any way misled; 
fora substance that contains upwards of 25 per cent. more 
nitrogen than nitrate of ce and which is_ besides 
the richest nitrogenous manure available, is surely 
entitled to be so called. When one considers how 
successful the application of suggestive names has been 
in other departments of industry and of commerce, it 
must he admitted that the neglect of sulphate of ammonia, 
with its nearly 21} per cent. of nitrogen, for nitrate of 
soda, that barely contains 164 per cent., may in part be 
due to prejudice created by the persistent drumming of 
the nitrogen idea on behalf of nitrate of soda, which a 
change of name, making it also prominent for sulphate of 
ammonia, might remove. 

_ It will naturally be asked what is the result of compara- 
tive experiments made with the two fertilisers? A search 
has been made with the object of answering this very 
pertinent question ; but as sulphate of ammonia made its 


* Paper read before the Iron and Steel Institute. 





way more by its own intrinsic worth than by the praises 
of its friends, there is very little specially written on the 
subject. Perhaps this is not altogether a disadvantage, 
as one is thrown on the nitrate of soda literature, which 
has been largely added to by the award of considerable 
money prizes for essays showing its value as a fertiliser. 
Such works must necessarily be looked upon as biassed in 
all that relates to nitrate of soda, but nothing can impair 
the worth of statements made in them that tell in favour 
of sulphate of ammonia. 

Professor Paul Wagner, Director of the Agricultural 
Research Station, Darmstadt, in his work on ‘‘ The In- 
crease of the Produce of the Soil through the Rational 
Use of Nitrogenous Manures,”* sunona showing a de- 
cided bias for nitrate of soda, gives, in the true scientific 
spirit, results that must cause astonishment to those luke- 
warm friends of sulphate of ammonia who, little by little, 
are being converted to the belief that nitric nitrogen, as 
it appears in nitrate of soda, is more effective than ammo- 
niacal nitrogen. 

Professor Wagner carried out or initiated during two 
years tolerably comprehensive experiments on the effect 
of manuring with ammonia as compared with manuring 
with nitrate of soda, and gives the result of his researches 
in a Table which shows in the most convincing manner 
the practically absolute identity of value for the unit in 
the two forms of nitrogen. He says :}+ ‘‘ In my researches, 
which were carried out with grass, oats, rye, buckwheat, 
and rape, usually no considerable difference between the 
effect of ammonia and that of nitrate showed itself, if the 
manure was applied in spring, and immediately before 
the sowing, to a clayey soil ms Hy contained a small per 
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Sulphate 8-8 127-2 2 
to NitrateW9-2 163-8 210-4 2130 3276 3822 436-8 
centage of carbonate of lime. In several series of experi- 
ments, the effect of ammoniacal nitrogen was fully equal 
to that of nitric nitrogen, as the following examples will 
show: 

Yields of Buck- 


Yields of Grass, wheat 


Yields of Rye. 





Manure,} -s Saas a 

Nitro- | : | | 

gen, Per) Nitric AMMO Nitric | Ammo- Nitric | Ammo- 

aed Nitro- — Nitro- | niacal | Nitro- } _niacal 

“| ge “gen gén. |Nitrogen.! gen. | Nitrogen. 

18 | 431 47.4 rt 35.9 37.2 
27 50.0 617 aia | Se 41.8 29.7 
36 56.4 65.6 15.0 | 15.7 457 45.6 
45 58.1 58.2 17.0 16.9 46.1 48.4 
54 | 62.8 61.6 17.5 18.4 51.8 53.3 
63 | 3 os 18,7 19.3 
72 «| 20.6 20.8 
o | 38.0 7.6 31.5 

Average! 54.1 64.9 18 2 423 42.8 


It may be advisable, in order to prevent any possible 
misconception, to repeat that } ewt. of sulphate of ammonia 
is practically equal in nitrogen contents, and consequently 
in fertilising power, to 1 cwt. of nitrate of soda. It would 
be in this proportion that the two manures were applied 
in the various experiments, the results of which are given 
in the Table. It has been thought well to plot this Table 
in the form of a diagram, from which the equal intrinsic 
value of the two kinds of nitrogen can be seen at a glance. 
Indeed, if any difference be apparent, it is wholly in 
favour of ammoniacal nitrogen, as, if the character of the 
curves be considered, the ater regularity of those 
formed by the results from sulphate of ammonia distinctly 
prove that this manure is less injuriously affected by 
adventitious circumstances than is the case with nitrate of 
a. 





* London: Whittaker, 1888. 
+ Op. cit., page 63. 





Can any one after this doubt the practically equal effi- 
cacy of the same amount of nitrogen, whether found 
present in a manure as nitric acid or as ammonia? No 
cases of failures can affect the value of such a series of 
results. All that can be said, if a failure occurs, is that 
the proper conditions have not been present to make the 
nitrogen available. Cases in plenty are to be met with 
where nitrate of soda has not yielded the result that was 
properly expected from it, and this may also happen with 
sulphate of ammonia. It would be just as fair to infer from 
experiments performed under unfavourable conditions 
that the nitrogen in nitrate of soda is inferior to its value 
in normal experiments as it is to do this in the case of 
sulphate of ammonia under similar conditions. 

san example of the extreme unfairness with which 
facts may be presented so as to injure sulphate of ammonia 
—possibly without any real intention to do so—the fol- 
lowing extract from the work above quoted will show :* 

‘Some experiments which I carried out with winter 
rye gave the following numbers as the averages of four 
closely agreeing parallel experiments. 

‘*Every 10 lb. of nitrogen as compared with no manure 
gave the following increase in the crop : 





| 
| | Grain 





— | Grain, Straw. | and 
| | Straw, 
1. No nitrogen in autumn, all the — Ib. Ib. Ib. 
nitrogen given in spring in the form 
of nitrate of soda .. * ae oe 215 729 954 
2. All the nitrogen given in autumn 
in theform of sulphate of ammonia, no | 
nitrogen in spring . . me ne eof 41 169 | 210 
3. The smaller part of the nitrogen} | 
given in autumn in the form of am- 
monia salt, the larger part in spring as 
nitrate of soda a - - ca 145 575 720 
4, The smaller part of the nitrogen) 
given in autumn in the form of nitrate) 
of soda, the larger part in spring, also 
as nitrate of soda oe a aa 156 594 750 


Of course, it may be answered to the charge of unfair- 
ness in the way the above experiments are presented, 
that they were conducted on the assumption that the 
nitrogen was equally effective in whatever form given, 
and that they really only show that it is simply waste 
to give it in autumn in any form. That it makes little 
difference in what form it is administered, Experiments 
3 and 4 pretty well prove. Just consider, however, the 
effect produced on the ordinary reader on instituting a 
comparison between land 2. The fact that, in the first 
case, the nitrogen from the nitrate of soda was presented 
to the plants at the most favourable period, and that the 
opposite was the case with the sulphate of ammonia, will 
avail little in thelong run. The majority of readers will 
simply remember the good effect produced by the nitrate 
of soda and the failure of the other manure. Nothing 
better than this example could be adduced to show the 
crying need for books written in the interest of sulphate 
of ammonia to distribute amongst farmers. Almost every- 
thing that now reaches the gardener and agriculturist 
is written in the interests of nitrate of soda. So much is 
this the case, that articles in popular papers are to be 
found in which the chief chemical manures are described 
without even mention being made of sulphate of ammonia. 

The object of this paper is to direct earnest attention 
to this anomalous state of affairs in regard to so valuable 
a bye-product, to give reasons why such an unfair condi- 
tion of things should not continue, and if possible to 
initiate a discussion that may help to bring about the 
much desired improvement. It may, however, be added, 
that so great has been the benefit rendered by two of the 
newest industries, namely, the manufacture of basic steel 
and the recovery of bye-products from blast-furnace gases, 
to agriculture, the oldest of them all—that with basic slag 
to be used in autumn and sulphate of ammonia in the 
spring—the farmer can now provide himself wholly from 
sources at his very gates with the most necessary ingre- 
dients for the cultivation of his crops. As these sources 
lie all within the province of this Institute, it will be the 
hope of every member that the home farmer may speedily 
learn to appreciate benefits that can tly improve his 
position, and that can help to bring about that return of 
prosperity to agriculture so essential to the well-being of 
the nation. 








SLIGHT COLLISION ON THE WIRRAL RaILway.—AS a driver 
was bringing a passenger train slowly into Park Station 
on February 15 last, he suddenly became aware that some 
coaches were standing about 86 yards ahead of him. He 
at once applied the vacuum brake with full force and the 
train was immediately brought to a stand. According to 
the enginemen’s evidence the drawhook between the first 
coach and the engine then broke and the engine shot for- 
ward and struck the standing coaches, driving them ahead 
a few yards, but not causing any serious damage. Colonel 
Yorke in his report considers this evidence correct, and 
points out that while the whole of the weight of the train 
was braked, only 30 out of 504-tons of the engine weight 
was thus controlled, and therefore it is not at all unlikely 
that the coaches, on the application of the brake, would 
exert a dragging effect on the engine and thus lead to the 
breaking of the leading drawhook. One passenger com- 
plained of slight injury, and claims for damaged hats 
were put forward. It appears that the signalman lowered 
his signal for the train to enter the station in momentary 
forgetfulness that the road was occupied. He at once 
realised his mistake and tried to gain the attention of the 
driver, but without success. 


* Wagner, ‘‘ Nitrogenous Manures,” page 38. 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofer Sale 
‘Brenda, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 

ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a plete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





ELECTRICAL APPARATUS. 


2082. J. Joyce and J. A. Deuther, Boston, Mass., 
U.S.A. Electric Furnaces, [2 Migs.) January 26, 1397.— 
The electric furnace A is constructed of fireproof material A', 
and located in the bottom of the furnace is the electrode B of con- 
ducting material, and connected to one pole of an electric gene- 
rator by a wire B!, and preferably of larger diameter than the 
upper electrode C which is connected to the other pole of the 
electric generator by a wire Cl. The upper electrode C is sus- 
pended above the electrode B by means of a rod C2, which is pro- 
vided with two forked arms C% secured to the upper part of the 
electrode C. The rod C2 extends upwardly through the cross- 
beam D supported by the side beams D!, and the upper end of 
the rod C2 projects through the crossbar C5, The rod C+ is con- 
nected to the crossbar C5- Through the opposite end of the cross- 
bar C5 the lifting screw C7 working in the nut C8 is arranged, 
and its lower end works in the socket C% on the cross-beam D, 
and by means of the lifting screw C7 the upper electrode C can be 
raised and lowered. To the top of the electrode C is firmly secured 
a rectangular receptacle E provided on opposite sides of the elec- 
trode C with the ports El and E2. Within the receptacle E are 
two movable bottomless boxes F and G connected together by the 
crossbar H. In their normal position, shown in Fig. 1, these 
boxes are between the ports E and E?. The bottom electrode B 
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is mounted on a casting B2 provided with rollers B? to facilitate 
movement along the bottom plate A2. The casting B? is provided 
on one side with a socket B4 in which is held a ball B® on the 
inner end of the shaft B* having a worm gear throughout the 
greater part of its length. Firmly secured in the side beam D! is 
a nut B8 in which the worm gear on the shaft B® works. At 
about the centre of the shaft B® there is located a vertical rod J 
having a sleeve J? surrounding the shaft B®, and the pin J® pro- 
jects through the sleeve into a groove on the shaft B®, so that in 
the operation of the shaft B6 the movement thereof operates the 
vertical rod J. The upper end of the rod J extends through an 
eye J4.on the end of the rod K, which passes through the recep- 
tacle E and is connected at its outer end with the box G. By 
turning the handle B’ the lower electrode B can be moved toward 
the right, as shown in Fig. 2, and in the same movement the rod 
J acts on the rod K and moves the boxes Fand G to the position 
shown, so that the material contained in the box G passes from 
the box G through the port E2 down on to the top of the bottom 
electrode B. By turning the handle B’, the lower electrode B 
can be moved to the position shown in dotted lines, Fig. 2, and in 
said movement the rod J acting on the rod K will move the boxes 
F andG, so that the box F will register with the port E!, as shown 
in dotted lines, Fig. 2, and the material will drop down on to the 
top of the lower electrode B. (Accepted April 7, 1897). 


5477. W. G. Heys, Manchester. (Zhe Puritan Electric 
Company, New York, U.S.A.) Arc Lamps. [4 Figs.] March 
2, 1897.This invention relates to electric arc lamps, the main 
feature of which has special reference to alternating current 
lamps. The primary object is to furnish a lamp which will estab- 
lish the arc when the current is turned on without the preliminary 
chattering of the carbons which usually takes place in this type 

-oflamp. The operation of the improved lamp is as follows: The 
carbons are normally separated, in which position they are held 
by the weight f1, the core of the magnet being elevated, and the 
flexible connnector h being straight or under tension. When the 
current is first passed through the lamp the magnet gets all of it 
and pulls the core e! down, the movement being comparatively slow 
owing to the action of the dash-pot. The parts continue to lower 
until the frame b strikes the pin 06, at which moment the oscillat- 
ing weight 05 is released from the detent c, and the gearing thus 
being free commences to rotate under the weight of the carbon 
rod. The core e! meanwhile continues to lower until the carbons 


the straightening of the connector is gradual on account of the 
action of the dash-pot, and when finally the frame b commences 
to rise it will do so at a deliberate speed. The moment the frame 
b moves, the gearing becomes locked by contact between the 
weight 65 and the detent c, and the further movement of the 
frame determines the length of the arc. The increase of resist- 
ance of the arc causes more current to flow through the shunt, 
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which again lowers the frame b sufficiently to allow the gearing 
to rotate and feed the upper carbon downward. In this opera- 
tion the connector h is not materially slackened, because the 
moment the frame strikes the pin 06 the gearing is released and 
the resistance is altered. While burning, the frame 6 will practi- 
cally be floating immediately above the pin 66. Another feature 
of the lamp is the means for supporting the lamp globe. (Ac- 
cepted April 7, 1897). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5147. S. Rolfe, Teddington, Middlesex, and F. 
Hornby, Boscombe, Hants. Explosion Motors. 
(3 Figs.) February 25, 1897.--This invention has for its object to 
utilise the heat developed by the explosions to convert water into 
steam, whereby the power of the motor is increased, the action of 
the motive fluid on the piston is prolonged, the said motive fluid 
works expansively, the action of the motor is positive, more 
continuous and perfect, and less injurious to the mechanism, the 
successive explosions behind the piston are effected automatically, 
and water jackets or other external means heretofore employed to 
carry away the excess of heat generated by the explosion of the 
charge are dispensed with. The operation of the improved motor 
is as follows: The valve p being in the position for admitting a 
charge of gas, the starting lever of the motor is operated so as to 
cause the piston (which is at or near the back or bottom end of the 
cylinder @) to force in a charge of gas and air, which is then ex- 
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ploded by the sparks. The motor being thus started works con- 
tinuously, using a mixture of gas and air as a motive fluid. As 
the internal heat increases, the heat regulator » is expanded, and 
at a predetermined temperature the gas is replaced by the move- 
ment of the valve p by the hydrocarbon, which is preferably 
ordinary paraffin oil. The heat still continuing to rise, the cam q! 
permits the pump suction valve q to fall on to its seating, and 
water is delivered through the nozzle h and is immediately 
vaporised in the receptacle f by the vaporiser. This sudden con- 
version into steam, whilst reducing the internal temperature, 
follows upon and continues the action of the explosion upon the 
piston. Ultimately the regulating gear will take up such a position 
that the quantity of water introduced will be such as by its 
vaporisation absorbs the excess of heat and maintains a predeter- 
mined temperature within the cylinder, the whole of the heat 
generated being then, with but small loss, transformed into work. 
(Accepted April 7, 1997). 


MINING, METALLURGY, AND METAL 
WORKING. 
7315. J. E. Preston, London. Amalgamating Ap- 
paratus. [2 Figs.) April 4, 1896.—This invention relates to an 
amalgamating apparatus in which the mercury bath has a screw 





come together, at which time a considerable slack has been made 
in the flexible connector h. The moment the carbons touch, the 
full current flows through them and heats up the abutting sur- 
faces. The magnet being de-energised the moment the carbons | 
touch, releases its core and permits the weight f' to again with- 
draw it and straighten out the slackened connector h. This | 
latter requires an appreciable amount of time, during which the 
carbons become heated. This upward movement of the core and ° 


| conveyor dipping into same, and on to which conveyor the 
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crushed or powdered ore or other material is delivered from a 





hopper or other receptacle, while the other end of such conveyor 
extends beyond the mercury bath, and carries away the tailings. 


A is the screw conveyor which is caused to revolve by the beve 
wheels a and b from any suitable source of power, and the lower 
end of which screw works in the mercury bath B, while its other 
end extends upwards and works over the inclined table C. The 
ore or other material to be treated is delivered on to the surface 
of the bath B from hopper D, and the screw conveyor A carries 
the same along such surface whereby the precious metals are 
amalgamated and fall to the bottom of the bath, whence they can 
be removed from time to time through the cock or valve E. 
The portions of the ore which are not amalgamated after passing 
over the bath B are by the screw conveyor A carried up the table 
C, and are dumped at the upper end thereof atc. Any mercury 
which may by the rotation of the screw A be carried a short dis- 
tance up the table C with the tailings, will drain or run back into 
the bath B. In order to prevent all chance of the tailings falling 
back down the table C by gravity, the upper part of the screw 
may be inclosed in a cylindrical case or sheath F », Which is secured 
to and revolves with the screw, so that the tailings will be in- 
closed within such case or sheath, up which the screw will gradu- 
ally work them to the top. (Accepted April 7, 1897). 


RAILWAYS AND TRAMWAYS. 


11,315. T. A. Timmis, London. Bogies for Railway 
Vehicles. [5 Figs.] May 23, 1896.—This invention relates to 
certain improvements in bogie vehicles whereby rolling and oscil- 
lating movements of the latter are lessened and the steadiness in 
running greatly increased. It has been found necessary in order 
to insure the easy running of freight and passenger cars, to place 
the bolster bearing springs as far from the centre of the bolster as 
possible. In addition to this it has been found advisable to em- 
ploy springs of unequal power to prevent the dangerous synchroni- 
sation of vibrations and oscillations due to the inequalities of a 
rough road and other causes. The combination of these two fea- 
tures forms the essentially novel point of thisinvention, which con- 
sists in the use of springs to support the bolster of a car body on 
its bogie, which are of unequal power or, and, unequally loaded, 
a part or the whole of these springs being placed on the parts of 
bolster which project beyond the sole bars of the bogie. In the 









































figures, F is the frame slab or sole bar which is shown provided 
with an opening through which the end of bolster B can protrude 
beyond the outside of F. M isthe beam which supports the coiled 
springs S, S', which in turn support the bolster B on which the 
vehicle body rests. These coiled springs may be — by ellip- 
tical laminated springs arranged longitudinally so that the vehicle 
keeps clear of the structural gauge. The beam M is connected to 
the bogie frame by the oblique links L hinged at their upper end 
to brackets attached to F and at their lower end to a horizontal 
rod R. When coiled springs are used the outer ones S are longer 
than the inner one S! and carry practically the load, S! being only 
slightly in compression with the load on and by preference of 
greater power than S. Inthe case of freight cars where the light 
load is less than that to be carried, this arrangement is preferably 
reversed. Instead of two springs S and one S! as shown, there 
may be only one S and one S!, or there may be more than two S 
and more than one S!. (Accepted April 7, 1897). 


SHIPS AND NAUTICAL APPLIANCES. 


8359. J. M. MacDonald, London. Motor-Power 
a for Propelling Vehicles and Boats. 
(3 Figs.] April 21, 1896.—The shaft A forms the crankshaft of the 
compressed air engines, of which B, B are the connecting-rods, C, 
C the crossheads, D, D the eg payem and E, E the cylinders. 
Located above the cylinders E, E is arranged the cylinder F of an 
explosive engine, such as an oil engine. In its rearward motion 
the piston G draws in atmospheric air into the forward end of the 
cylinder by means of an air inlet valve F3 on the cover F 2, and 
the next forward motion of the piston forces the air therefrom by 
an outlet valve H and pipe H! into a reservoir J. From the re- 
servoir J the air is conducted by a pipe J 2 to a jacketed chamber 
K surrounding the cylinder F of the explosive engine. The 
piston-rod G of the explosive engine is connected to a crosshead 
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G', having a connecting-rod G2 operating a crankshaft @3, on 
which is or are mounted a flywheel or wheels G4. From the 
jacketed chamber K the compressed air is conducted to the valve 
chest I. of compressed air engine cylinders E as shown at Fig. 2, 
the valves M, M of which are operated by eccentrics mounted 
upon the crankshaft A. The motion of the crank or driving shaft 
A is communicated to the wheels of a vehicle or to the propeller 
or paddle shaft of a boat in any convenient manner. The jacketed 
chamber K is preferably narrowed internally towards that part 
where the air passes out to the valve chest L by plates K', as 
shown, for the purpose of bringing the air into more intimate 
contact with the walls of the hot cylinder F. By the arrangement 
and combination of apparatus described, the explosive engine is 
continuously running, while the compressed air engine or engines 
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may be stopped and started as desired, while at the same time the 
use of water for cooling the explosive cylinder F is dispensed 


! 


throw of the shovel 8, which is effected by a spring s! and a 
lantern wheel ¢?. The shovels may bein the form of a sliding 


with, this office being effectually served by the continual passage | spring shovel or a radial shovel as shown, but in either case it 


of the compressed air. By the heating of the air and its conse- 
quent expansion a very considerable increase of power is gained. 
(Accepted March 31, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6659. R. C. J. Dicken, London, and G. Dicken, Not- 
tingham. Motive Fluid Engines. [17 Figs.) March 26, 
1896.—In order to lessen the waste of steam that usually takes 
place in the cylinder of asteam engine on account of the con- 
siderable length of the ports and passages between the interior 
of the cylinder and the valve face, the latter is, according to this 
invention, made curved and concentric with the internal surface 
of the cylinder, the slide valve being formed to fit thereon. Re- 
ferring to Figs. 1 and 2, 1 is the engine cylinder turned exter- 
nally, and fitted into a casing 2 adapted to form both a steam 
acket for the cylinder and a valve chest in which the slide valve 
3 is arranged to reciprocate. 4 is a branch communicating with | 
the interior of the valve, and 5 isa branch communicating with | 
the interior of the valve chest. The slide valve 3 comprises a | 
hollow body, the end portions 3* of which are made concave on | 
their underside to fit the convex surface of the valve face 1* of the | 
cylinder on which they work, and are proyided with ports 6 | 
adapted to be brought alternately into correspondence with the | 
cylinder ports 7, so as to allow live steam to pass from the interior | 
of the valve to each end alternately of the cylinder. In the por- | 
tion of the body of the valve remote from the cylinder, that is to i 
say, in the top portion in the example shown, there fits a hollow 


J 

















plug 8 which works against a seat 9 on the inner side of the cover 
10 of the valve chest, and by means of which the interior of the 
body of the valve is kept in constant communication with the 
steam inlet 4 through a passage 4a in the valve-chest cover. The 
plug 8 is of such dimensions that it and the valve body will be 
pressed against the cover 10 and valve face 1* respectively, with 
no more than the requisite amount of force to keep them thereon, 
so that the power necessary to actuate the valve will be reduced. 
A spring 11 is provided between the valve body and hollow plug 
for keeping the valve against the valve face when the engine is 
not under steam. The steam enters the cylinder 1 through the 
valve as indicated by the arrows a and exhausts over the ends of 
the valve and through the valve chest to the outlet 5, as indi- 
cated by the arrows}. Figs. 3and 4show a modification in which 
the two curved end portions 3* of the valve are made separate 
from each other, and are connected together by a tubular [1 
shaped piece 3a which fits at each end into one of the end por- 
tions, and works at its central portion against the cover 10 of the | 
valve chest, so as to serve like the balance plug 8 hereinbefore 
described to partially relieve the valve face to the desired extent 
from downward pressure due to the action of the live steam ad- 
mitted to the valve chest through branch 5. (Accepted March 31, 
1897). 

7889. J.S. Walker, T. A. Walker, and E.R. Walker, 
Wigan, Lancaster. Corliss Valve Gear. [2 Figs.) 








April 14, 1896.—A is the usual oscillating disc, placed centrally or 
otherwise on the cylinder B, with pins C to which the rods D are 
coupled, imparting motion to the spindles E of the oscillating 
steam inlet valves by means of the cranks F. G are the trip 
levers, and H the trip hooks or catches. The hand cut-off gear in 
use at the present time consists of a worm I actuated by the hand- 
wheel J. This worm I works into a wormwheel or pinion K which 
is keyed on the cross-shaft L, and on this cross-shaft is keyed the 





double lever N, the ends of which are connected to the trip | cover L of the valve-box. 


works at the bottom of the shovel box B and beneath a feed-plate 
P. This feed-plate P does not extend so far inwards as the 
bottom of the shovel box B, and its inner edge may be inclined 
back from the centre to the sides, so that the central part ex- 
tends furthest inwards. Above this feed plate is mounted the 
ram r. Fuel from a hopper H falls upon the feed-plate P, and is 
prevented from falling (when not required) over the inner edge 
of the same by a pivoted weighted flap F pressing upon or against 
the coal, the flap F being preferably curved inwards at its lower 
edge, as seen at Fig. 2. This flap F may hang by its own weight 


4 
7308 





or be weighted, and is pushed inwards by the forward motion of 
the ram 7, which thus forces a certain quantity of the fuel over 


; the inner edge of the feed-plate P, such fuel owing to the form 


of the inner edge of the feed-plate falling evenly over the whole 
width thereof upon the bottom of the shovel box B on the inner 
side of the shovel s, which at this moment is being withdrawn by 
the lantern wheel ¢* overcoming the resistance of the springs s!. 
The face of the shovel is made Y-shaped, and when the shovel s 
is released by the lantern wheel and thrown inwards suddenly 
with force by the spring, the fuel will not only be thrown on the 





fire, but will be scattered over the surface thereof, and thrown 
well to the sides of the furnace in consequence of the Y shape of 
the shovel. (Accepted April 7, 1897). 

29,086. Galloways, Limited, and J. H. Beckwith, | 
Manchester. Shut-Off Valves. [3 Figs.) December 18, | 
1896.—This invention relates to a construction of shut-off valve 
such that the pressure acting on it is approximately balanced, 
and therefore it can be closed or opened with comparatively little | 
effort. Onthe seating A is fitted the coned end of the valve | 
which is in the form of a hollow plunger B working through pack- 
ings C. In the centre of the plunger B is a hollow stem D inter- 
nally screw-threaded to receive a screw E, which can be turned 
by a handwheel F. The stem D passes through packing G, and to 
prevent it from turning, it has ears H projecting on each side 
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and working in slots of a boss K which projects down from the 





As the fluid has free access to the 


levers G, G of the Corliss gear. The turning of the handwheel J | upper side of the plunger B, and as the area of the stem D which 
revolves the worm I and turns the shaft L one way or the other. | projects through the cover may be made approximately equal to 


To enable the governor to also work this gear, and thus when the | the annular area of the seating A covered by the valve when it is | 
engine is going too quickly the governor shall at once act on the | closed, there is little or no unbalanced pressure resisting the | 


A > ry | ° > 
cut-off gear through the trip levers, the worm I is caused to slide | opening or closing. 


In order to reduce friction in opening or | 


| closing the valve, it is preferred to introduce ball bearings M and | 





on a feather on the end of shaft P. A spring R normally keeps 
the worm I against one bearing Q. On the shaft L is a second 
lever M, and this is connected with a governor rod O. An adjust- 
ing screw T regulates the tension of the spring R. If the engine 
is to be regulated by hand, the handwheel J is turned. The 
worm I at once rotates and turns the wormwheel K, the spring R 
being powerful enough to keep the worm in its normal position. 
The governor acts in the following manner: The engine going too 
quickly there is at once a pull on the governor rod O, consequently 
on the lever M connecting it with the shaft L of the wormwheel k. 
The wormwheel K consequently turns, and simply slides the 
worm I forward on the shaft P against the pressure of the 
spring R. The moment, however, the governor goes slower, the 
pull on the rod O is relaxed, and the spring R exerting itself 
presses the worm and consequently the pinion back towards their 
original position. (Accepted March 31, 1897). 


7308. J. Proctor, Burnley, Lancaster. Construc- 
tion of Mechanical Stokers. [5 Figs.) April 4, 1896.— 
Accordiig to this invention a ram 7 is employed, working in the 
same box B with the shovel s, and in a direction parallel with the 





N above and below the crosshead P. Instead of having the open- | 
ing Q at the bottom of the valve-box, the box may have a lateral 
opening indicated by the dotted lines R. (Accepted March 31, 


1897). 
MISCELLANEOUS. 


16,822, E. E. Dulier, Mildenhall, Suffolk. Apparatus 
for Clearing Smoke. [1 Fig.) July 29, 1896.—This inven- 
tion relates to apparatus for clearing smoke of its sooty and sul- 
phurous ingredients. The figure shows a smoke flue provided 
with the improved apparatus. The flue is bent in S form with 























an ascending limb A, an enlarged descending limb B, and 
another ascending limb C. In the limb A is provided a nozzle D 
distributing steam which mingles with the ascending smoke. At 
the top of the descending limb B is provided a nozzle E distri- 
buting water which mingles with the descending smoke and 
steam. In the enlarged part of B is fixed a core F having project- | 





ing helical blades G, and under them an upwardly projecting 
part P Se eeagpene at its base. The mixture of smoke, steam, and 
water being caused to travel in a helical course between the 
blades G, has its heavier particles driven by centrifugal action 
against the wall of the limb B on which the sooty and sulphurous 
ingredients mixed with water are deposited. They descend to 
the bend H, whence they are run off by a pipe K leading toa 
drain or other discharge. The combustion gases cleared from the 
sooty 7 sulphurous matters ascend the limb C. (Accepted March 
31, 1897). 

9137. H. L. Doulton, London. Filters. [1 Fig.) 
April 30, 1896.—This invention relates to an improvement in the 
Patent No. 22,132 of 1895 for filters in which disinfecting or like ma- 
terial is automatically mixed with the water before filtration. In 
the vase or chamber a, into which the unfiltered water is intro- 
duced, is a vessel b open at the top atc, and having an opening 
or — = d above its bottom leading into the vase or chamber 
a. This vessel contains a quantity of soluble material such, for 
example, as permanganate of potash. Since the vessel b is open 
at the top, the water level in it is the same as in the filter a, so 
that when water is put into the filter some of it enters the vess¢| 





| b, and as the water level is lowered a solution of the material in 


the vessel runs out and mixes with the unfiltered water in pro- 
portion to the quantity of water poured into the filter. As the 
openings d into the vessel b are above its bottom a quantity of 
more or less saturated solution remains. Two filter beds are em- 
ployed, the upper one e preferably of iron oxide to arrest the dis- 
infectant, and the lower one being preferably of vegetable char- 
coal f. To prevent the filtering material being carried away, the 
exit passages are formed of stoneware screens g covered with 
asbestos cloth h. Preferably the filter beds are, as shown, con- 
tained in separate vases fitting one into the other. (Accepted 
March 31, 1897). 

6845. S. H. Hodgkin and P. E. Hodgkin, Rich- 
mond, Surrey. e-Setting or Composing Ma- 
chines. [2 Figs.] March 28, 1896.-—This invention has reference 
to machines of the kind in which the type characters are arranged 
in rows in horizontal troughs, against the forward ends of which 
the foremost types in the several rows are pressed by followers ; 
and it has for object to enable the end type in each row to be dis- 
placed by a pusher without liability of damaging the face of the 
type. Referring to Fig. 1, 1 is a horizontal type trough having in 
the floor thereof at its front end an opening 2 below which is a 
pusher 3 arranged to be worked vertically by a key operated lever 
4. 5isa fixed stop arranged at the forward end of the type 
trough andin proximity tothe opening 2. Against it the foremost 
end type for the time being of a row of type 6 is forced by a 
follower 7 that is connected to a weight 8 by a cord 9 passing 
round a guide pulley 10. In such an arrangement the fixed stop 5 at 
the forward end of the trough is wedge shape in cross-section, its 
upper knife-edge 5a extending to a height about equal to half that 
of the type 6. The stop forms the rear side of the discharge pas- 
sage 11, which is inclined, and is common to all the type troughs. 











The front side of the discharge passage is formed by a wall 12 to 
which is fixed a curved spring arm 13 that extends over the dis- 
charge passage and acts as a deflector to insure the canting back 
(as shown in dotted lines) of the — end of each type as it is 
displaced vertically from the trough by the pusher below. To 
facilitate the canting action, a cross-piece 14 is fixed above the 
trough immediately to the rear of the foremost type, so that whilst 
such type is being raised the cross-piece will act as a fulcrum 
thereto. Fig. 2 shows a modified arrangement, in which each 
deflector 13 in the form of a curved arm is fixed upon a rock 
shaft 15, to the ends of which are fixed lever arms 16 connected by 
rods 17 to two levers 18 that are arranged at the sides of the 
machine, are pivoted at 19, and are connected by a cross-piece 20 
which is located below the key-operated levers 4. When a type 6 
has been sufficiently displaced from its trough by the correspond= 
ing pusher 3, the depressed key lever 4 will operate the deflector 
13 through the mechanism described, so as to cause the free end 
of the deflector to abut against the front side of the type and cant 
the type backwards, so as to insure its falling freely through the 
discharge passage 11, and thence in the ordinary way to a packing 
ion and composing stick or receptacle. (Accepted March 31, 
wd Je 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
ce — at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE BELLEGARDE ELECTRIC POWER 
TRANSMISSION. 
By C. S. Du Ricne Pretier, M.A., Ph.D., 
A.M.I.C.E., M.I.E.E. 
(Concluded from page 636.) 
Distribution of Power.—As shown.in the plan, 
Fig. 2, page 634 ante, the power is at present 
distributed as follows : 





Horse- 
—- Power Number 
1, - _ used on of 
rans- “Motor Motors. 

mission. Ghaft, 

metres m 
Phosphate mill B 400 200 3 | 
A , © wm 90 eI 
Cotton mill D 500 640* 3, _ 3 | 

transformers 
China grassmillE+ 400 250 3 
PapermillF  ... 200 420 rope trans- | 
mission 
Carbide of calcium 1100 700 lrand2 | 
mill G ; me transformers | 
Wood sawmill H 1300 200 2 | 
4050 2500 
* About 250 horse-power used at present, rest for exten- 
sion. 

| 


+ In course of erection. 














of the actual cost of construction, which the writer, 
however, estimates as follows : 


Original Installation : 














Fic. 24. Tue Bettecarpe ExvecrricaLtity-Driven Corron MIL. 


This effective power on the motor shafts is equal | 
to 3200 horse-power on the turbine shafts of the | 
generating station, viz. : 

Horse-power. 


The old installation, 800 + 600 + 600... = 2000 
The extension, one turbine ‘ ... = 1200 
3200 


The average losses are 8 per cent. in gene- 
rators, 4 per cent. in electrical transmission, and 
8 per cent. in motors, or total 20 per cent., whilst 
the loss in rope transmission is 30 per cent.; hence : 

Effective Power 
on Motor 
Shaft. | 
Horse-Power. | 
Electric power transmission, 800 + 600 + | 





1200 = 2600 horse-power at 80 per cent. = 2080 
Rope transmission, 600 horse-power at 70 
per cent. ... af was ... = 420 
2500 | 


The rope transmission to the paper mill will pro- 
bably also be replaced by electrical power. The 
electrical transmission to the other works consists 
of three feeder and three return wires 8 millimetres 
in diameter. Phosphate is extracted at Bellegarde 
from the cretaceous limestone bank traversed by 
the Rhone, the output of the phosphate mills being | 
about 50 tons, and of the carbide of calcium mill | 
about 5 tons per day. The electric cotton mill will | 
be dealt with later on. 

Cost of Construction and Workiny.—Owing to 
the financial vicissitudes through which the various 
companies have passed, no exact data are available 














Fr. £ 
150 lineal metres canalisation, 
at 1000 francs... Rd ... 150,000 6,000 
550 lineal metres tunnel, 56 
square metres in section, * at 
2000 francs eek ... 1,100,000 44,000 
Reservoir sibs a se 50,000 2,000 
Turbine house and bridge over 
Valsérine_.... aoe aot 75,000 3,000 
Three turbines, total 2000 
horse-power, including car- 
riage and erection ... Sys 80,000 3,200 
Two alternators, total 1400 
horse-power, including car- 
riage and erection .. = 100,000 4,000 
Transmission and sundries 10,000 400 
Administration and engineer- 
ing 60,000 2,400 
1,625,000 65,000 
Extension: 
1200 horse-power turbine and 
generator, including carriage 
and erection ... aa sca 100,000 4,000 
Masonry dam and other works 
to raise level of Rhéne 85,009 3,400 
New turbine and generator 
house in masonry ess 60,000 2,400 
Additional transmission and 
sundries P 5,000 200 
Total 1,875,000 75,000 
Cost of Working. —This is estimated by the 
writer as follows : 
Fr. £ 
Royalty and taxes to French 
authorities... Be me 2,500 100 
Maintenance of hydraulic 
works ... a ae os; 5,000 200 
Maintenance of electric instal- 
lation and transmission 750 30 
Manager’s and clerk’s salaries 
and office expenses, &e. 8,750 350 
Wages: Foreman at turbine 
house, 6 francs per day ; and 
4 men 4 francs per day 8,000 320 
25,000 1000 
Amortisation of turbines, gene- 
rators, and transmission, 
295,000 francs at 24 per cent. 7,375 295 
Amortisation of hydraulic 
works and buildings, 
1,520,000 francs at 1 percent. 15,200 608 
Insurance and sundries 2,425 97 
50,000 2000 
Administration in London; 
directors’ fees, managing 
director’s and secretary’s 
salaries, office expenses, and 
sundries Des a; 25,000 1000 
75,000 = 3000 


~ * The tunnel has practically the same sectional area as 
the St. Gothard Tunnel, viz., 9 metres by 6.5 metres 
(30 ft. by 21 ft.) 





The charge for power varies for small and large 
powers respectively from 100 to 50 francs, or 4l. 
and 2. per horse-power per annum on the motor 
shaft day and night, viz., 7500 hours per annum, 
equal to 1.33 and 0.67 centimes (0.12d. and 0.06d.) 
per horse-power hour. If the power is utilised 
only during 300 days and 11 working hours per 
day, the same charge works out at 3.33 and 1.67 
centimes (0.32d. and 0.16d.) per horse-power hour. 
As nearly all the industrial works require large 
powers, the average charge may be taken at 
60 francs or 2/. 8s. per horse-power on the motor 
shaft, and on that basis the revenue in respect of 
the 2500 horse-power works out as follows : 





; fr. £ 
Receipts from 2500 horse-power 
at 60 francs hike 150,000 6000 
Expenses... 75,000 3000 
Estimated net revenue 75,000 3000 


equal to a return of 4 per cent. 
estimated above. 

The company now derives substantial profit from 
the sale of its land at Bellegarde, which, after 
having been a dead load for many years, realises at 
present about 5 francs per square metre (3s. 4d. 
per square yard) for industrial purposes, and 10 to 
15 francs (6s. 8d. to 10s.) for dwelling - houses. 
These prices have been obtainable only since power 
transmission by electricity was introduced, and the 
recent general growth of Bellegarde as an industrial 
centre is due to the same cause.* 


on the capital as 


APPENDIX. 

Tue Bettecarve Execrricat Cotron Mut. 

The most interesting of the industrial works driven 
by electricity at Bellegarde is a new cotton mill 
erected a year ago by the Lorze Cotton Spinning 
Company, of Baar, in the Canton of Zug, Switzer- 
land, for the purpose of retaining its hold on the 
French market in face of the exorbitant duties im- 
posed by France upon spun cotton imported from 
Switzerland. 

The mill, which is shown in plan, longitudinal and 
cross section in Figs. 20, 21, 22, and 23, on page 705, 
is a handsome building forming the nucleus of exten- 
sions on each side, and designed on the most modern 
and approved principles. As is seen from the 
annexed view, Fig. 24, it is situated close to the 
ravine of the Rhone, the distance from the generat- 
ing station, and hence also the distance of electrical 
transmission, being only about 500metres(550yards). 
The machinery, all arranged on one floor, is driven 
from the main transmission shafts, which, in their 
turn, areactuated direct from the three-phase motors, 
the latter being placed in a separate room con- 
tiguous and parallel to the spinning-room, so as to 
protect them from dust. There are at present 
three motors, which are used for the following 
purposes : 

1. One 120 to 170 horse-power three-phase motor 
for driving the preparatory machinery (openers, 
carding, combing, and drawing frames, and flyers), 
and supplying also 560 sixteen-candle incandescent 
lamps. 

2. One 120 to 170 horse-power three-phase motor 
for driving the self-actors. 


* In the first part of this paper (see page 636 ante), 
at the end of the paragraph, “arbine and Generator 
House,” the writer gave the excitation of the 30 horse- 
power machine in relation to the 800 horse-power gene- 
rator as being equivalent to 3.5 per cent. At first sight, 
this appears high, although, in reality, it is not so, having 
regard to the variable conditions under which the generator 
has to run, owing to the extremely inefficient hydraulic 
regulation of the turbine, which, as mentioned, was 
originally constructed only for rope transmission at 90 
revolutions, and subsequently adapted for driving tae 
3-phase generator, — on the same shaft, at 130 revo- 
lutions per minute. This inefficient regulation is liable to 
react, and does react also on the motors at the different 
factories, and hence the writer insisted in the paper on 
efficient hydraulic regulation as a prime necessity, more 
especially in an installation like that of Bellegarde. In 
justice to the generator, it should be explained that the 
excitation it actually requires does not exceed 15 horse- 
power, viz., 1.8 per cent., and that the same 30 horse- 
power dynamo suffices for exciting the two generators of 
together 1600 horse-power. The exciter of the new 1200 
horse-power generator will be of the same type and size. 
With regard to the lightning arresters of the Bellegarde 
power station, the writer stated at the end of the first part, 
page 636, that these were of the same type as Brown’s 
metallic plate and mica insulation arresters, described by 
the writer in ENGINEERING, November, 1895, es O31 
and 532. It should be mentioned that the Bellegarde 
arresters have, not mica, but air insulation, the air gap 
being 1 millimetre. In all other respects the arresters ar 

exactly similar to those already described. , 


702 


ENGINEERING. 


[May 28, 1897. 








3. One 15 to 30 horse-power three-phase motor 
for driving the ventilating fan and workshops. 

The distribution of the power from each of the 
120 to 170 horse-power motors to the different 
classes of machinery by the main transmission 
shafts is clearly shown in the plan, Fig. 20, and 
the motors themselves are shown in Figs. 16, 17, 
18, and 19, page 704, the rotor and stator being 
represented separately. The constructional features 
of these alternate-current motors were fully de- 
scribed by the writer in ENGINEERING, vol. Ix., 
page 592. The two motors run at a normal speed 
of 350 revolutions per minute (8) amperes at 1000 
volts), and are designed to bear without undue 
strain or danger the sudden variations of load from 
120 to 170 horse-power. 

The fluctuations of load are caused notably by 
the sudden starting and stopping of the self-actors, 
and it is on this account that these machines 
require to be actuated collectively by one large 
motor, instead of each of them being driven, as has 
sometimes been suggested, separately by a small, 
say 10 to 12 horse-power, motor. Even with a large 
motor, very effective regulation of the turbine (or 
steam engine) driving the generator is required, 
more especially when the generator drives also 
other large motors which are running not constantly, 
but intermittently, and are therefore switched in 
and out suddenly, thus causing considerable fluctua- 
tions of load on the turbine and generator. In 
such cases, if the turbine regulation be lagging, or 
otherwise insuflicient or ineffective, these fluctua- 
tions of load may so affect the self-actors that occa- 
sionally a whole row of threads may snap, or the 
frame may acquire a sudden momentum, and the 
spindles or the frame itself may become damaged 
on stopping violently ; or, again, the speed of the 
spindles working up to 10,000 revolutions and more 

er minute, and hence the twisting of the yarn 
may become irregular. To some extent these dif- 
ferent effects may, of course, be counteracted by 
flywheels mounted on the main shaft from which 
the spinning frames are driven; but, under all 
circumstances, effective and instantaneously acting 
regulation of the turbine is a prime necessity. The 
preparatory machines, running more or less at con- 
stant speed, are much less liable to fluctuations of 
load than self-actors. On the other hand, the ma- 
chinery, as a whole, requires considerable extra 
power in starting, more especially in winter, when 
all the parts, pulleys, belts, &c., have become con- 
tracted during the night. The starting power re- 
quired under such circumstances is, for the space 
of about half an hour, at least 50 per cent. more 
than the normal running power of the motors. The 
motors are started by Brown, Boveri, and Co.’s 
patent (resistance) starters (vide ENGINEERING, 
vol. Ix., page 592), and, under normal condi- 
tions, attain their full speed in the space of one 
minute. 

The weight of these motors is 5.8 tons each, 
equal to 40 kilogrammes (88 Ib.) per mean 
effective horse-power. One of them also supplies, 

1000 x, : 
by means of three jy) V. transformers, viz., one 
for each phase, 360 incandescent 16-candle lamps, 
of which 300 light the spinning-room, whose super- 
ficial area is 3750 square metres (4493 square yards), 
there being, therefore, about one lamp per 12 square 
metres or 15 square yards. 

The power required for the different machines is 
approximately as follows: Openers, 5 horse-power 
each; carding, combing, and drawing frames, 
+ horse-power each; flyers, 1 horse-power each ; 
and self-actors, 10 horse-power each. The motor 
driving the workshops and the ventilator gives at 
750revolutions per minute (21 amperes at 1000 volts) 
an output up to 30 horse-power, although, as arule, 
it is run to give only 15 horse-power. Its weight 
is 1.2 ton. The total power on the motor shafts is 


therefore at present as follows : 
Horse-Power. 


360 16-candle lamps pe 30 
Ventilator and workshops a 15 
Preparatory machinery ... se 85 
Self-actors ... oe se “ ee 120 

250 


There being 10,000 spindles, the power required, 
including lighting, ventilator, and workshops, is, 
therefore, 40 spindles per horse-power. It has to 


be borne in mind that the power absorbed depends 
materially on the fineness of the yarn spun. At 
Bellegarde a comparatively coarse weft is spun, 
viz., No. 35 (English), which requires more power 
and greater speed in the preparatory machines | 














than a finer number, such as No. 39, which is spun 
at the parent mill at Baar, Switzerland. In the latter 
mill (60,000 spindles), where the main transmis- 
sion shafts are still driven chiefly from turbines 
through intermediate bevel gearing, the power ab- 
sorbed is 1 horse-power per 65 spindles ; in other 
terms, 1 horse-power drives by electricity only 
40 spindles at Bellegarde, while it drives by 
hydraulic power 65 spindles at Baar. But this 
comparison is only apparently unfavourable to 
electricity, for the difference is entirely due to the 
cause already mentioned, viz., to the greater power 
required for the coarser numbers, and the great 
superiority of electrical working as regards smooth- 
ness and noiselessness is unquestionable. The 
Bellegarde mill, which was erected, complete, at a 
cost of 1,000,000 francs (40,0001.), or about 100,000 
francs (40001.) per 1000 spindles, will be enlarged 
to 30,000 spindles by a wing of 10,000 spindles on 
each side of the present building, and will then 
absorb the whole power of the 800 horse-power 
generator. The cost of three motors of the present 
installation, including switchboard and accessories, 
was 30,000 francs (1200/.). The motors, which, 
like the generator, were supplied by Messrs. Brown 
Boveri, and Co., have given the greatest satisfac- 
tion. The cotton machinery was supplied and 
erected by the Alsace Maschinenbau-Gesellschaft of 
Mulhouse ; the arrangement of the machinery was 
designed by the Lorze Cotton Spinning Company 
of Baar, Switzerland. 

A noteworthy feature in the Bellegarde cotton mill 
is the heating and ventilating apparatus. Througha 
slated glass window A in the outer wall of the 
building (see Fig. 21) atmospheric air is sucked 
into a passage by a ventilating fan actuated by the 
15 to 30 horse-power motor already mentioned, 
at 750 revolutions per minute, which also drives 
the air through the air passages or channels P, 
which run along inside the wall and round the 
entire spinning-room. In these channels are laid 
two pipes 180 millimetres (7 in.) in diameter (see 
Fig. 25) filled with steam at a pressure of 4 to 5 
atmospheres (58 Ib. to 73 lb. per square inch) and 
fed from a small boiler which is placed in a separate 
house outside the mill, and which evaporates about 
8 kilogrammes (17.6 lb.) water per hour. The cold 
air, heated by contact with the steam pipes up to 
20 deg. Cent. (68 deg. Fahr.), then passes through 
vertical air-holes into the spinning-room, as shown 
in the drawing, Fig. 26. 

The introduction of an entirely new industry at 
Bellegarde was not achieved without some initial 
trouble. The first foremen and other hands had to 
be imported from Alsace at high wages, and it was 
only gradually that local hands became sufficiently 
apprenticed to admit of the imported hands being 
dispensed with. The wages of local female hands 
vary from 2 fr. to 2.50 fr. (1s. 7d. to 2s.), and those 
of men from 3.50 fr. to 5 fr. (2s. 10d. to 4s.) per 
day. 
The Bellegarde mill is in all respects a model of 
what a modern cotton mill should be, and its suc- 
cess is largely due, not only to the admirable 
arrangement and distribution of the machinery, but 
to the fact of its being worked by electricity, and 
driven from a generator and by motors of excellent 
design and construction. 

The writer has to thank Mr. A. Henggeler, 
managing director of the Baar and Bellegarde 
Cotton Spinning Company ; Mr. Frey, manager of 
the Bellegarde Cotton Mill; and Mr. Draper, local 
manager of the Rhéne Land and Water Power Com- 
pany, Limited, for information kindly placed at his 
disposal. 








THE CHAMBERLIN OBSERVATORY, 
DENVER. 

Amoncst the numerous observatories of the 
United States which owe their existence or their 
equipment entirely or in great part to the muni- 
ficence of private indivlduals is the Chamberlin 
Observatory, Denver, Colorado, which forms the 
subject of the present article. The Chamberlin 
Observatory, which is attached to the University 


| of Denver, and which occupies an admirable site, 


with an area of 14 acres in University Park, situated 
about six miles from the centre of the city of 
Denver, was built at the expense of the late Mr. 
H. B. Chamberlin—whose sudden death on the 
16th inst. we much regret to record—and its general 
appearance is shown by the perspective view, 
Fig. 1, page 703, while sections of the building 
are given by Figs. 2, 3, 4, and 5 on page 708 





Figs. 6 and 7, on page 703, show the adjoining 
students’ observatory, which was also presented by 
Mr. Chamberlin. The site of the observatory, we 
may mention, is about 5400 ft. above sea-level, and 
about 200 ft. above the main part of the city of 
Denver. The foot-hills of the Rocky Mountains 
skirt the western horizon, their nearest point being 
about 12 miles distant. The observing conditions 
are said to be excellent. The prevailing winds 
blow towards the city, thus lessening trouble from 
smoke and dust, while the storms, which usually 
come from the west, spend their fury on the Rocky 
Mountains, the latter protecting the city. 

Themain building, which is of handsome elevation, 
is constructed of a very hard sandstone obtained 
from the Archalow quarries at Lyons, Colorado, a 
softer sandstone of a rich red colour from the same 
quarries being used for the facing of the walls. The 
circular portion of the building carrying the dome 
is 34 ft. in diameter inside, and, as will be seen 
from the sectional plans, Figs. 3, 4, and 5, it is re- 
cessed into the rectangular portion of the building 
forming the two wings. The main entrance, seen 
in Fig. 1, is on the south side of the observatory. 

Referring again to Figs. 2, 3, 4, and 5, it will 
be seen that the building consists of two floors 
besides a basement, the latter—which has a special 
entrance in the rear—containing the photographic 
room, the room for the heating boiler, and some 
other accommodation as shown in Fig. 3. The 
main floor, shown by the plan, Fig. 5, contains the 
library, clock room, computing, instrument, and 
chronograph rooms, the directors’ oftice, and the 
transit room, the two last-named rooms occupying 
the west and east wings respectively. The upper 
floor, as shown by Fig. 4, of course does not extend 
over the transit room, and it contains the dome 
room for the large equatorial, and an observers’ 
room, with a bedroom adjoining in the west wing. 
The pier for the equatorial is 12 ft. square at the 
top and 16 ft. square at the bottom by 25 ft. high. 
There is also a very massive pier for the transit 
instrument. 

The dome, which is 34 ft. in diameter, is of iron, 
and was constructed on the Hough system by Mr. 
William Scherzer, of Chicago. The shutter, which 
gives an opening 5 ft. wide extending 30 in. beyond 
the zenith, is arranged on the Cooke plan, and 
shifts horizontally on a curved rail, its centre of 
motion being on the opposite side of the dome. 
The dome room contains an equatorial refractor of 
20 in. aperture constructed by Mr. G. N. Saeg- 
muller, of Washington, which we shall describe in 
detail later on, while the transit room contains a 
4-in. meridian circle. The observatory itself, which 
is under the direction of Dr. H. A. Howe, was 
built and partly equipped in 1891, but from reasons 
into which we need not enter here, the installation 
of the large equatorial was delayed until the summer 
of 1894. Before describing this instrument, which 
is fully illustrated by our two-page engraving this 
week, and by the further details on page 709, we 
may say a few words about the students’ observa- 
tory. 

This small observatory is shown in vertical sec- 
tion and plan by Figs. 6 and 7, on page 703, and it 
was, as we have already stated, presented to the 
University of Denver by Mr. Chamberlin. It con- 
sists, as shown, of a dome room containing a 6-in. 
Saegmuller-Brashear equatorial, and a transit room 
containing a 2-in. Saegmuller transit instrument. 
Both instruments are of excellent construction, and 
are calculated to be of material service in training 
astronomical students. The dome, which was built 
by Mr. F. A. Walter, of University Park, is of 
wood, covered with sheet iron. 

We must now deal with the 20-in. equatorial 
telescope, referring for that purpose to Figs. 8 to 
27, on our two-page engraving, and Figs. 28 to 36, 
on page 709. As we have already stated, this 
instrument was constructed by Mr. G. N. Saeg- 
muller (successor of Messrs. Fauth and Co.), of 
Washington, and, as will be seen by Fig. 8, its 
mounting is of the German type. As shown in this 
view, the main column of the mounting rests on a 
cast-iron base, which is anchored down to the pier by 
three heavy bolts, the screws and double nuts at the 
upper ends of these bolts being used to give the ad- 
justment for latitude. The adjustment for azimuth 
is effected by shifting the column on the base cast- 
ing, the bolts connecting the column and base being 
at the floor level. 

At the top of the column is placed the casting 
in which are mounted the bearings for the polar 
axis ; this casting being shown separately by Figs. 
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9, 10, and 11, on our two-page engraving, while 
Figs. 20 to 23 show details of the lower, and Figs. 
24 and 25 views of the upper bearings respectively. 
The lower bearing, it will be seen, is fitted with a 
friction wheel resting against the upper side of the 
polar axis, so as to resist any upward pressure which 
may occur, due to the manner in which the main 
weight of the instrument is carried. The arrange- 
ment for supporting the polar axis and its attach- 
ments on friction wheels and so relieving the bear- 
ings in which this axis rests is shown by Fig. 8, on 
our two-page engraving. From this view it will be 
seen that the polar axis has fitted on it just above 
the upper bearing, a conical collar, the oblique 
surface of which bears against a series of friction 
wheels placed side by side directly below it. The 
use of a group of these wheels in this way enables 
each wheel to accommodate itself to the surface 
speed of the portion of the conical collar against 
which it bears. The friction wheels come ap- 
proximately under the centre of gravity of the 
whole moving part of the instrument, and the pro- 


fixed disc and produce retardation. In the case of 
the Denver telescope, the governor can absorb 
about 6500 inch-pounds per hour. The clock is 
controlled electrically from a standard clock, and is 
provided with a chronograph to show its per- 
formance. 

The clamping arrangements and slow motion in 
declination are shown in detail by Figs. 28 to 30, 
on page 709, and will, we think, be readily under- 
stood without special description. They can be 
worked from the eye-end of the telescope, while, 
as we shall explain later on, declination movement 
can be given in connection with the setting circles 
on the main column. Figs. 12 to 15, on our two- 
page engraving, show in detail the central casting of 
the telescope tube, while Fig. 27 shows the con- 
struction of the eye-end. 

The telescope can also be clamped and given a 
slow motion in right ascension from the eye-end. 
During the construction of the telescope the 
arrangements originally designed for these pur- 
poses—and which are indicated in the general view, 




















Fig. 1. 


portion of the whole weight carried by them can be 
adjusted by the screw at the bottom of the vertical 
spindle, on the top of which the fork carrying the 
bearings for the axis of the friction wheels is 
mounted. 

The driving clock is placed on the head of the 
main column just below the casting carrying the 
bearings of the polar axis, as shown in Fig. 8, 
from which view the arrangement of the connec- 
tions between the clock and the driving worm will 
be seen. These connections are also shown in 
detail by Figs. 16 to 19, on our two-page engraving. 
The clock is fitted with a ‘‘ Young” friction 
governor, which is shown in detail by Fig. 
33, on page 709:. In this type of governor, 
which has been largely used in the United 
States in connection with driving clocks for 
telescopes, the spindle has its upper bearing in a 
fixed disc, against the periphery of which two fric- 
tion points bear. Each of these points is carried at 
the upper end of a short arm which is jointed at 
its lower end to a crossbar fixed on the governor 
spindle. Each governor ball is carried by a pair of 
arms or links, this pair of arms being jointed at 
its upper end to one of the arms carrying a friction 
point. With the parts in the positions shown in 
Fig. 33, it will be seen that each pair of arms carry- 
ing a governor ball is in a line with the lower part 
of the friction point arm to which it is jointed, 
and any pull exerted by the governor ball ‘is thus 
transmitted direct to the joint at the end of the 
crossbar on the governor spindle. If the balls rise, 
however, the pull exerted by them at once tends to 
tilt the friction point arms inwards, and thus 
causes the points to press on the periphery of the 








Fig. 8—were moditied, and the devices ultimately 
adopted were those first used in an 18-in. tele- 
scope for Manilla, which was also constructed by 
Mr. Saegmuller. Fig. 26, on our two-page en- 
graving, shows a section of the declination sleeve of 
the Manilla telescope, and will serve to explain 
these arrangements, although the dimensions are 
not identical with those of the Denver instrument: 
From Fig. 26 it will be seen that the declination 
axis is hollow, and that through it passes a central 
spindle surrounded by a tube, both spindle and tube 
being able to rotate independently of each other 
and of the declination axis. The central spindle 
and tube can each be worked by rods and bevel 
gear (not shown) from the eye-end of the telescope. 
The tube is used to actuate the right ascension 
clamp, and this it does in the following way: At 
the end of the tube farthest from the telescope is 
mounted a sprocket wheel, and this wheel is 
coupled by a pitch chain to a corresponding wheel 
fixed on a short shaft mounted in bearings outside 
the declination sleeve. This short shaft is coupled, 
as shown in Fig. 26, by a short intermediate link 
and a pair of Hooke joints to the screw actuating 
the right ascension clamp. On the other hand, the 
central spindle above mentioned as passing through 
the declination axis, carries at the end furthest from 
the telescope a bevel pinion, which gears into a 
bevel wheel mounted on a short shaft, which passes 
out at right angles through the declination sleeve, 
and the outer end of which is coupled by bevel gear 
to a worm acting on the wormwheel by which the 
telescope is moved in right ascension. 

In addition to being provided with slow motions 








worked from the eye-end, the telescope is fitted | 


with an arrangement of finding circles which has 
proved extremely convenient, and which, so far as 
we are aware, has not been used on this side of the 
Atlantic. Their general arrangement is shown in 
Fig. 8, on our two-page engraving, while the details 
of the very ingenious gear by which they are 
actuated are shown by Figs. 34 to 37, on page 709. 

These finding circles, which are located on the 
pillar in close proximity to the handwheels by 
means of which the telescope is moved, were 
originally designed for the Denver telescope, but 
as the completion of this instrument was delayed 
for various causes, they were for the first time 
attached by Mr. Saegmuller to the 12-in. equa- 
torial which he built for the new Naval Observatory 
at Washington. Since then they have been at- 
tached to every large telescope which Mr. Saeg- 
muller’s firm have built, and they have, as we 
have said, proved to be of great value. 

These finding circles, or ‘‘star dials,” as they 
are also called, are located on the south side of the 
pier, as shown in Fig. 8, right above the hand- 
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wheels. The rods which give movement to the 
telescope also drive these circles. There is no 
difficulty whatever in driving the right ascension 
dial, but in place of a fixed dial over which the hand 
sweeps when the telescope is being moved in right 
ascension, Mr. Saegmuller has this dial driven by a 
clock, which is regulated to sidereal time, and which 
is always kept going. This arrangement allows the 
direct setting in right ascension without calculating 
the hour angle. 

It is, however, not quite so simple to communi- 
cate the movement of the telescope in declination 
to the finding circles, because, whenever the 
telescope is being turned in right ascension, the 
declination hand will also move. In order to move 
it in declination, it is necessary to go through the 
polar axis with another shaft, which, at its upper 
end, carries a bevel gear, gearing into a larger one 
fastened to the declination axis. The rod which 
moves the telescope in declination is geared to the 
lower end of this shaft. 

When the telescope is being moved in right 
ascension the right ascension hand will also move, 
and if we move in declination, that hand will move 
without interfering with the right ascension hand. 
This is entirely different from the motion in declina- 
tion, because every movement of the telescope in 
right ascension will also cause the declination hand 
to turn, for when we turn the instrument around 
its polar axis the aforementioned loose shaft, which 
has its bearings in the polar axis (and by means of 
which the telescope is being turned in declination), 
will also turn and communicate motion to the dial, 
—— the telescope did not move in declination 
at a 
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THREE-PHASE MOTOR AT BELLEGARDE. 


CONSTRUCTED BY 
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To prevent this the following kinematic arrange- 
ment has been devised, the details being shown by 
Figs. 34 to 37 : The axis which carries the declina- 
tion hand is at the other end attached to an arm 
marked a, Fig. 35; another axis fits loosely in this 
arm, and forms a continuation of the axis which 
carries the declination hand. This arm a carries two 
small gears—the epicycles—marked on the engraving 
VII. These gears mesh into each other, but are of 





MESSRS. BROWN, BOVERI, AND CO., 


(For Description, see Page 701.) 


unequal height, and one will mesh with the larger 
gear VI., and the other with the other gear 
VI. These two gears VI. turn on the same axis, 
and each one is connected with a large geard. Both 
gears VI, can turn independent of each other. 
Should one or the other turn in either direction, 
then the epicycle arm will be carried around, and 
the declination hand will move. But if one of the 
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other moves in the opposite direction, then the 
epicycle arm will remain stationary, and, of course, 
the declination hand will remain still. 

This is exactly what we want when we move the 
telescope in right ascension. The gearing is so 
arranged that then one of the gears VI. will turn 
to the right, the other to the left, and the declina- 
tion hand will stand still. But as soon as we move 


wheels VI. will turn in one direction while the! the telescope in declination only, the lower gear 
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and the spoil was hauled an average of 1000 ft. to 
2000 ft. 

4, Fourth Method.—This involved the use of 
Hoover and Mason cantilever steel belt conveyor, 
already described. (See pages 506 and 507 ante.) 

5. Fifth Method.—Steam shovel with incline and 
tipple (see page 639 ante). This incline was de- 
signed by Mr. John W. Page, engineer for the con- 
tractors, Messrs. Gahan and Byrne. It is similar 
in design and operation to the inclines used on 
Sections M and L, differing from the latter in that 
it is constructed of steel instead of wood. Many 
improvements were made in perfecting the opera- 
tion of the incline. It differed from the Heiden- 
reich incline (Sections M and N) in its spoil bank 
capacity, the extreme height of the incline being 
55 ft. instead of 35ft. The method employed in the 
excavation was, moreover, different from thatadopted 
on Sections M and L, which was the longitudi- 
nal, instead of the transverse system used with the 
Gahan and Byrne incline, the steam shovel making a 
series of cuts across the canal from slope to slope in 
the same manner as with the bridge conveyor 
system on Sections K and I. Two of these plants 
were installed during the winter of 1895, one on 
each section. 

These inclines hold the record for efficiency in 
cubic yards output over all methods of dry ex- 
cavation on the Chicago Drainage Canal. 

The incline on Section H in August, 1895, made 
a record of 920 cubic yards of earth, ‘‘ place” mea- 
surement, per 10-hour shift working day and night. 
The efticiency of these plants, working double shift 
(day and night), will average about 40,000 cubic 
yards per month per machine on the top lift, and 


on the bottom stope, where the digging is 
harder, an average of 35,000 cubic yards per 


month per plant can be maintained in ordinary clay 
excavation. 

The material on Section F is noted for its great 
variety. 

The first 8 ft. to 10 ft. of the top soil was easy 
digging, and removed largely by wheel scrapers. 
The cemented clay encountered below this top soil 
was of such an intractable nature that it required 
blasting before the steam shovel could dig it. In 
blasting it broke up much the same as rock, often 
in blocks of 8 ft. and 10 ft. dimensions. These in 
turn had to be re-shot or ‘* block-holed.” 

One variety of material found on this as well as 
Section E following was named ‘ Bull liver,” 
and this definition of it is good. ‘* Bull liver” 
was a soft, tenacious, quivering, sticky mass of a 
wet quicksand-like nature, into which a person 
would sink deeply, and which adhered to the bars 
and tools in stringy, fibrous masses. 

Messrs. Ricker, Lee, and Co. were the original 
contractors for this section, and immediately after 
the awarding of the contract, November 23, 1892, 
began work. The main excavating plant which 
they installed for the disposition of the harder 
material, and all material below the economical 
depth to which scrapers could be worked, consisted 
of one Otis and two Bucyrus steam shovels, four 
railroad locomotives, 30 Thatcher air dump cars, 
and three miles standard-gauge track. This is 
termed the steam shovel, locomotive, and car 
system, and similar plants were employed on other 
sections. 

The two Bucyrus shovels—which, by the way, 
were of the old style—made a series of longitudinal 
cuts from 8 ft. to 14 ft. deep, the entire length of 
the section. The Otis shovel was used but a short 
time. The shovels delivered the material to the 
cars, which were drawn by the large locomotives in 
trains of seven and eight cars to the dump, the com- 
mencement of which formed the levee between the 
river diversion and the drainage canal. The cars 
used were unusually large for this kind of work, 
being 11 ft. 9 in. long, 8 ft. 3in. wide, and 2 ft. 
6 in. deep, giving a volume of 9 cubic yards water 
measure, and weighing 17,600 lb., and having a 
capacity of 40,000 lb. These cars are also worth 
notice on account of the air dumping device 
with which they were fitted. Each car was 
provided with an air cylinder similar to the West- 
inghouse air brake system for railway cars. The 
dumping of the car was effected by forcing the 
piston of the air cylinder out. This operates, under 
the control of the locomotive engineer, in the same 
manner as an air brake. 

As above stated, the excavation was used in 
building the protection levees between the canal 
and the diversion of the Desplaines River, and this 
was the beginning of the 19 miles of such levee 








construction which followed the south bank of the 
river on Sections F to A, 1 to 12. 

About 18 ft. below the original surface of the 
ground the contractors encountered the cemented 
boulder clay and ‘‘ bull liver.” A special steam 
shovel was built to dig this material, but the first 
day’s work wrecked the machine. Then blasting 
the material was resorted to, both dynamite and 
black powder being used, the latter giving the best 
results, although being far from satisfactory. To 
place this material in the spoil cost the contractor 
from 37 to 45 cents per cubic yard. Against this 
they received 23? cents per cubic yard for the 
work, making a net loss of from 13} to 21} cents 
per cubic yard. The average output of the steam 
shovel in this cemented clay was from 240 to 380 
cubic yards per 10 hours. 

The contractors sought relief from the Board of 
Trustees in a reclassification of the material covered 
by the general term ‘‘glacial drift,” and a greater 
compensation for its excavation. The demands 
we; >so urgent and the necessity for the non-interrup- 
tion of the work was so great that the Board of 
Trustees appointed a special committee of investi- 
gation, consisting of the chief engineer, Isham 
Randolph; first assistant chief engineer, Thomas 
T. Johnston ; superintendent of construction, U. 
W. Wiston ; assistant superintendent of construc- 
tion, D. C. Dunlop ; and the division engineers on 
Brighton, Summit, and Willow Springs divisions, 
A. E. Kastt, E. R. Shnable, and H. B. Alexander 
respectively. The investigations of this committee 
consisted in sinking a series of 12 test pits 6 ft. 
square to grade on Sections F and EK, and making a 
study of the material under various conditions, also 
making experiments with blasting. 

This committee made two reports—a majority and 
a minority, the former against any increase in 
price, and the latter in favour of allowing the con- 
tractors 50 cents per cubic yard. 

The trustees adopted the majority report, and 
this decision was no doubt influenced by the follow- 
ing reasons : 

1. Any readjustment of prices on these sections 
would fix a precedent for other contractors who had 
found more difficult digging than they expected. 

2. The sanitary district ought not to bear any 
loss sustained by the contractor due to an error in 
his judgment when making the bid. The minority 
report, on the other hand, held that the completion 
of the canal was paramount to the establishing of 
any precedent, and if the information furnished 
by the district from the original test borings had 
led the contractor into a grievous error, it was the 
duty of the board in equity to rectify. 

This decision being unsatisfactory to the con- 
tractors, they ceased all operations early in No- 
vember, 1894. The contract was forfeited De- 
cember 19, 1894, and re-let June 23, 1895, to 
Messrs. Weir, McKechney, and Co., who, after 
prosecuting the work in a satisfactory manner 
during 1895, and a few months in first half of 1896, 
failed. This was due to the general financial de- 
pression. The finishing of this section has 
been awarded to Messrs. Gahan and Byrne, 
who are the contractors for Sections H and G. 
Messrs. Weir, McKechney, and Co. adopted 
the Christie and Lowe bridge conveyor system, 
paying a royalty to the latter of 1 cent per 
cubic yard for the use of the patent. The 
plant was essentially the same as used on Sections 
K and I, the only difference being that the bridges 
were larger and of greater span, as all the exca- 
vation had to be dumped on one side of the 
channel. Also the bridges, instead of being con- 
structed of steel, were combination structures— 
wood and iron. 

Two of these were placed on the section. The 
13 miles of river diversion has its beginning on this 
section, also the change from the 300,000 cubic 
feet per minute channel! 102 ft. width at bottom to 
the full earth cross-section of 202 ft. bottom width, 
and the 600,000 cubic feet volume per minute is 
made on the west end of this section. 

When Messrs. Weir, McKechney, and Co. took 
this work there were 589,199 cubic yards to be 
excavated. During the period of their operations 
they removed 391,447 cubic yards, leaving 197,752 
cubic yards to be taken out, or, practically, 200,000 
cubic yards. 

(To be continued.) 








JOHANNESBURG.—There are still complaints of the un- 
healthy condition of Johannesburg; the death rate in 
March was at the rate of 27? per 1000 per annum, 





THE INSTITUTION OF CIVIL 
ENGINEERS. 

As already announced in ENGINEERING, the 
Institution of Civil Engineers has this year inaugu- 
rated a new departure in its proceedings by holding 
an Engineering Conference. The Conference js 
divided into seven sections dealing with various 
branches of engineering, as detailed in a notice of 
the meeting already published. Some sections 
sit simultaneously, and accommodation at the 
Town Hall and the Guildhall, Westminster, has 
been engaged. 

PRESIDENTIAL ADDRESS. 

The proceedings commenced on Tuesday last, the 
25th inst., when the President, Mr. J. Wolfe 
Barry, gave a short inaugural address. In this he 
referred to the early history of the Institution, 
which, as is well known, dates back from the year 
1818, although it was not until two years later that 
it assumed any considerable importance even in 
comparison to the development of engineering in 
those days. A reference was made also to the 
Blackwall Tunnel and to some other recent works 
of importance. We regret that we cannot give 
fuller particulars of the address ; the room, how- 
ever, is large, and the President is not very dis- 
tinctly heard from all points. This was not owing 
to any want of vigour or clearness in his deli- 
very, but to the somewhat unfavourable situation 
of the room. The Town Hall is apparently bounded 
on one side by the District Railway in the neigh- 
bourhood of St. James’s Park Station ; on another 
side there is a playground of a board school, and 
the time of the address was evidently the playtime 
of the children ; the combined noise of the train, 
and the shouting of the children, with the assistance 
of a neighbouring gas engine, made it almost im- 
possible to follow the address. We learnt from it, 
however, two important things—firstly, that the 
Conference is likely to be an annual event ; and, 
secondly, that it is not likely to be held elsewhere 
than in London. 

At the conclusion of the reading of the address, 
members divided up into various sections, of which 
we will now proceed to give a report of the pro- 
ceedings. 

Tur Ratway SEcTION. 

Section I. was devoted to railway engineering, 
and on members assembling in the Council Chamber 
of the Town Hall, Sir Benjamin Baker took the 
chair. Sir Benjamin Baker is an ideal chairman 
for meetings of this nature, having the rare gift of 
keeping a meeting in hand and speakers to the 
point without ruffling anybody’s feelings ; to possess 
such qualifications firmness and quickness of de- 
cision are wanted above all things. The first 
subject for discussion on the agenda was 


RaILs AND PERMANENT Way. 

It was opened by a note hy Mr. Harold Copper- 
thwaite, whose communication we print in full on 
another page. At the conclusion of the reading of 
the note, Sir Benjamin Baker said that time would 
not be wasted on formal votes of thanks, which 
would be taken for granted. It is an innovation 
that one would gladly see spread. No one ever yet 
heard a vote of thanks proposed for the author of a 
paper objected to, and the formality of passing such 
votes is both wasteful of time and unnecessary. 
Sir Benjamin Baker next proceeded to comment on 
points raised by the author of the note. He said 
that in America great value was attached to the 
proposal to use higher carbon in rails. In some 
cases the proportion of carbon had gone up to 
0.7 per cent., the object, of course, being to get 
a harder rail, giving greater durability. In 
regard to weight of rails, the question was of 
importance, but whether this high carbon was de- 
sirable or not was a matter for consideration, and 
English engineers, seeing what had been done, had 
got to face the difficulty and work it out. The 
weight of rails was not altogether a matter of 
calculation, for there were factors entering into the 
question which could not be calculated, and, there- 
fore, experience had to be depended upon; one of the 
circumstancesthat had to betaken into consideration 
was the development of hair-line cracks owing to the 
rolling of the tyres on the rails ; no steel had been 
found which would not develop these cracks; and 
the question was what weight of rail could be used 
assuming hair-line cracks. In America not only did 
they use high carbon steel in the rails, but the 
points and crossings were Harveyised in the same 
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way that armour-plates were in order to produce a 
case-hardening effect. 

Sir Douglas Fox followed the chairman, speak- 
ing on the subject of steel sleepers, the use of 
which Mr. Copperthwaite had said had generally 
been disappointing. The speaker confirmed the 
views of the author of the note, saying that it was 
only in extremely dry climates that they could be 
used with advantage. In India they had had 
honeycombing of steel sleepers after they had been 
down five years. The fracture of rails was a very 
serious matter, and he would draw attention to the 
very remarkable facts brought to light by Mr. 
Stead, of Middlesbrough, inthe microscopic examina- 
tion of rails; the cracks were so thin that they 
could not be perceived excepting by the microscope, 
and if one-fiftieth of the section of a rail were 
planed away the crack was removed. In the 
practice he had followed he had adopted harder 
rails than those formerly used, and he thought it 
had been done without risk. He would warn 
engineers against a fault that might be incurred by 
using too heavy rails and hardwood sleepers ; in 
this way a permanent way might be obtained 
altogether too rigid, and the fault of early days, 
when stone sleepers were attempted to be used, 
would be to some extent reproduced ; he wished, 
however, to emphasise the importance of the small 
cracks referred to in rails. 

Mr. Webb, of Crewe, asked if any member 
present had had experience of the use of chrome 
steel; they used it on the London and North- 
Western Railway with great advantage. All the 
springs put in were now of this steel ; in fact, it 
worked so well that they had scrapped all the old 
springs, and had substituted for them those of 
chrome steel ; it was said in the works that this ma- 
terial would ‘‘ cut like butter and harden like flint.” 
In regard to Harveyising, for some time past they 
had potashed the noses of points. No doubt steel 
sleepers would wear out by corrosion if subject to 
damp. The only good ballast he knew under these 
conditions was limestone, which would absorb the 
carbonic acid. He would ask if anything had been 
done for steel sleepers in the way of galvanising. He 
had galvanised point joints with advantage. He 
would also suggest that something might be done by 
the use of nickel steel for rails, as he considered it 
would not be likely to develop the hair-line cracks 
to which reference had been made. His experience 
of the material had been that even if nicked and 
bent the crack would not extend, as it would in 
ordinary steel, which would break off short if bent 
where there wasa crack. He thought very pos- 
sibly Sir Douglas Fox might have been right in 
regard to the warning he had given about too rigid 
roads, it being quite possible that there was a danger 
of us going too far in that direction. 

Mr. Footner, who rose at the invitation of the 
chairman, said that he had not intended to speak, 
but he could confirm generally what Mr. Webb had 
said in regard to chrome steel. The points they had 
laid down were greatly improved, and there was 
every indication of them wearing well. 

Sir Benjamin Baker added some facts in regard 
to the question of rigidity of permanent way. On 
the Forth Bridge rails were laid in three ways : 
some were ballasted, others were placed in an 
elastic trough, and some on the top members of the 
girders, bedded only with a little teak, and were 
thus on a practically rigid base; they had taken 
impressions in the usual way to ascertain the differ- 
ence of wear, and had not found the amount varied 
on any of the sections. 

Mr. MacDonald said his experience was that the 
sleepers would last as long as the rails. They calcu- 
lated on 200,000 tons per annum passing over in 15 
years, and there was no object, therefore, in making 
the sleeperslastlongerthanthe rails ; he wasspeaking 
of light traffic, and not of heavy goods traffic. They 
had, however, put on another extra 15 lb. on to 
the rail to get a longer life, bringing the weight to 
an 85-lb. rail. Another speaker referred to the 
need of adequate drainage and good ballast in cases 
where steel sleepers were used. 


PERMANENT Way. 

Mr. F. W. Webb, of Crewe, next read his note 
on ‘*Permanent Way ;” this we print in full on 
page 727. At the conclusion of the reading of 
the paper, the author stated that he had heard from 
Mr. Stevenson that since the magnificent stone 
ballast had been placed on the London and North- 
Western Railway, the fishplate failures had been 
brought down 50 per cent. He next referred to 





the joint chair to which he had made reference in 
his paper, and of which he showed a model, and 
also to the lead fishplates which had been used for 
experimental purposes as referred to in his note. 

Sir Benjamin Baker, referring to the joint chair, 
said it was rather a bold proposal of Mr. Webb’s to 
have only three bolts as an attachment for rails in 
view of the course adopted elsewhere. It was only 
on the Friday previous that he was settling certain 
details of a road with some American engineers, 
when they said that it was their practice to use 
eight bolts in a joint of rails. These were 85-lb. rails, 
and the bolts were 1} in. in diameter as compared 
to Mr. Webb’s three bolts of 1} in. The reason 
they gave for using a greater number of bolts was 
that they remained tight for a longer time. These 
were for street railways, and it was, of course, an 
important thing that they should remain in working 
condition for as long as possible, seeing that they 
had to be imbedded in masonry. The American 
engineers said that if fewer bolts were used they 
would work loose, as was the case on railways. 

Mr. Corthell said that English practice was quite 
different in many respects to that followed by his 
countrymen in America. There they had different 
rails, sleepers, fishplates, and many other details ; 
the fishplates he used—they were called angle-plates 
in America—were long and heavy. On the Michi- 
gan Central Railway they were 44 in. long; on the 
New York Central and some other lines they were 
from 36 in. to 38 in. long; while on some of the 
western lines they went down to 18in. A practice, 
to which he would call attention, was the use of 
tieplates, which were adopted largely on the western 
roads. These were spiked down into the sleeper, 
and held the rail down, so that there was not the 
upward and downward motion which was so punish- 
ing to the tie or sleeper. The use of these plates 
had enabled them to adopt soft-wood sleepers in 
positions where they would otherwise not have 
been able to do so, As to spacing of ties or sleepers, 
the usual practice in America was to have 2640 ties 
to the mile, which would be one sleeper to every 
2 ft., and on some of the best roads they had even 
a larger proportion than this, their object being to 
get as many sleepers as possible, consistent with 
room to pack the ballast ; the practice was, there- 
fore, to give a supported joint rather than sus- 
pended rails. The fishplates were from 42 lb. to 
44 lb. on the Michigan Central Railway. In 
regard to the weight of rails, the practice 
in the United States was to have increasingly 
heavy rails. Whether this was the best course 
to pursue remained to be proved. On the western 
roads, 20 years ago, 56-lb. rails were the standard; 
now on the heavy traffic lines 85-lb. rails were used, 
and some even went to 90 lb. He spoke of western 
lines in contradistinction to those running out of 
New York and other eastern centres of traffic. In 
the New York Central the standard was 100-Ib. rail; 
but there the cars were heavier than in this coun- 
try, a 60,000-lb. car being the standard, whilst 
shortly a 100,000-lb. car would be used for freight 
purposes as the standard. 

Mr. Johnson, speaking in reference to the joint 
chair shown by Mr. Webb, said that years ago on 
the Great Northern Railway a similar device was 
used, but was abandoned. The difficulty was that, 
being attached to the sleeper, as the holes wore 
oval and the bolts were tightened up, the road be- 
came wide to gauge at the joints, whereas by driving 
in keys the road became narrower to gauge. They 
had experimented with washer plates with vertical 
slots in order to bring the lines back to gauge, but 
he did not view with any favour the proposed joint 
chair. 

Mr. Stoney regretted that cast-iron sleepers were 
not referred to by the author of the note ; they had 
used them with considerable success on the Madras 
Railway, asthey possessed great endurance, and when 
done with they could be melted up. They kept the 
gauge admirably, the objection to them being that 
they were rather hard in running. In regard to the 
spreading of the gauge when joint chairs are used, 
they had experienced that difficulty, but had got 
over it by means of tie-rods. 

Mr. Harold Copperthwaite, speaking in regard 
to the duration of sleepers and life of rails, said 
that the best practice was for the rails and sleepers 
to wear out together ; if, therefore, they prolonged 











the life of the rail by adopting heavier sections, it 
would be necessary to bring up the sleepers again 
to a corresponding efficiency ; he thought, therefore, 
the tendency was to secure more and more durable 
sleepers, In regard to the higher carbon rails and 


hair-line cracks, it would be necessary to adopt a 
section of rail having a chemical composition which 
would enable it to last a number of years, for it 
would never do to take the rails out to plane out 
the cracks, or for annealing purposes, as the expense 
would be prohibitive. 

Mr. MacDonald wished to corroborate what Mr. 
Johnson had said as to the alteration of gauge by 
use of the joint chair. Mr. Price Williams wished 
to bear testimony to the great advantage of the 
the use of chrome in steel, as it increased both the 
strength and the durability. In New South Wales 
rock ballast was used with great advantage. He 
considered the joint the weakest part of our road, 
for wherever a joint occurred there was a blow, as 
any railway traveller could bear testimony. This 
brought the proceedings in this section to a close for 
the day. 


Section II.—Harsours, Docks, anp CaANAts. 


The Chairman, Mr. Harrison Hayter, took his 
seat at 12.30 on Tuesday, Mr. Vernon Harcourt, 
one of the honorary secretaries, being by his side. 
Mr. Hayter opened the proceedings by a few sug- 
gestive remarks, in which he pointed out the 
changes which have occurred during the last 40 
years in relation to harbours of refuge. In that 
period steam has largely supplanted sails, with the 
result that vessels are better able to take care of 
themselves in bad weather. Formerly 5000 vessels 
entered Holyhead per annum, but now the number 
is reduced by one-half, and 99 per cent. of these 
draw less than 12 ft. of water. The want of to- 
day was small harbours, offering 10 ft. to 12 ft. 
of water at low water spring tides. These would 
be most useful to the coasters and to the fishing 
boats. As to docks, many of them were in a very 
bad financial position, particularly in London. 
This was partly owing to competition, but it was 
also greatly due to the administration. Many of 
the directors were freighters, and their interests 
in the latter capacity were opposed to high dues. 
The remedy was to put the docks into the hands of 
trusts, as they were in Liverpool. It remained to 
be seen what would be the effect of letting the 
railway companies get control of docks. 

Mr. John Kyle and Mr. Alfred Edward Carey 
were then called upon to read their papers on 


Concrete IN Retation TO MARINE Works. 

The former of these was an epitome of the 
author’s opinions after an experience of 40 years. 
He advocated storing the cement loose and turning 
it over weekly for four weeks. The fineness should 
be represented by 74 per cent. residue on 2500 
meshes per inch; the weight to be 116 Ib. to 
118 lb. per bushel, and the strength 350 lb., 500 lb., 
and 750 lb. on 14 in. square briquette after two, 
four, and seven days respectively. Salt and fresh 
water were, he said, equally good for mixing. 
The ballast should not contain more than 2 parts 
of sand to 1 of cement, in bulk. In making 
blocks each block should be completed the same 
day it was commenced, and never left half-finished 
at night. The success of mass-work under water 
was necessarily uncertain ; a film of cement putty 
was formed on the surface during the night, and 
the next day’s layer did not adhere to it. If 
the work were inclosed in timber compart- 
ments, matters were only mended a little. When 
concrete was deposited in bags it was partly set 
before it was deposited, and then it became broken 
up again and never properly reset. Block-work 
under water offered no uncertainty. The blocks 
should be four to eight weeks old, and their length 
from 2 to 2} times their depth. He had never 
known, in his experience, a yard of concrete to 
suffer from deterioration. Graving and wet dock 
walls might be set on water-bearing founds, pro- 
vided the water pressure was prevented for one 
week for each foot thickness of concrete. Failures 
would, he said, disappear in presence of such pre- 
cautions, provided the concrete was undoubted. 

Mr. Carey divided his paper into two parts: 
1. The nature of the raw materials available for use, 
and the method of blending them so as to produce 
the best results ; (2) the modes of applying finished 
concrete in foreshore works and structures in the 
sea. As to the first, the least friable and absorbent 
stone available should be chosen. Shingle generally 
varied in size on opposite sides of every pier and 
groyne. If shingle were used, the addition of stones 
of irregular size and shape was an advantage. With 
small shingle or gravel, an increased proportion of 





cement should be used. With shingle giving an 
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average of over 40 per cent. on a ?-in. mesh, a 
proportion of cement of 1 te 5$ was the smallest 
compatible with economy. Sand should be clean 
and sharp. Crushed flint and granite were still 
better, particularly if the dust were washed 
off. The water must be free from sewage con- 
tamination. With 7 to 1 concrete, and a non- 
absorbent aggregate, 22 gallons of water per 
cubic yard of raw material give the best results. | 
The author had found that cement sets extremely 


slowly in very cold sea-water, and was liable to be | 


ploughed up by a moderate sea days after deposit. 
Concrete deposited in sacks produced a veritable 
monolith when weighted and keyed down with | 
mass concrete. On the exposed side of a reef | 
the sack blocks should have an excess of length | 
to allow for wastage by the sea. Slag cement had | 
been used with success in the foundations of Skin- | 
ningrove Pier. His personal preference was for | 
mass concrete, either deposited in framing or rest- | 
ing on sack blocks. 

The discussion was opened by Mr. H. H. Wake, | 
who said he used clay wash to coat the interior of | 
moulds, instead of the soap mentioned by Mr. Kyle. 
He did not believe that concrete masses in bags 














|went to pieces if they were laid before they had | 


‘set. He allowed one hour for mixing and filling a 
100-ton bag, and half an hour for a 50-ton bag. 
The whole was deposited within 2 or 2} hours, and 
did not set much. When laid the bags adhered 
strongly to each other. 

Mr. Jackson approved of the plan of laying 
cement on floors to slack in climates like England, 
but in the tropics the moist air caused the upper | 
layer to set, and the turning mixed this inert ma- 
terial with the mass. In Ceylon he used the cement 
direct from the cask, and the work had not cracked. 
At Karachi, too, cement was used from the cask, 
He did not understand Mr. Kyle’s remarks about 
cement putty on mass work. In making moulds, a 
| layer of cement putty was formed on the top by the 
men’s feet and tools, but how could this occur 
under water ? 

Mr. Dyce Cay said that concrete deposited under 
water did not set so thoroughly as that in the open | 
air—a diver could cut it readily. He was the first 
to make monolithic concrete in mass, but he had 
| never allowed the sea to flow over it while being 
laid. The work was done in advance of the tide, 
and kept ahead of it. In the case of bag work, the 
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concrete should never be allowed to set before 
being deposited. He had made many experiments 
to test the effect of sea water on cement. Good 
cement, he found, .was pratically indestructible, 
but if the cement had been tampered with, then it 
gave way. 

Mr. J. Watt Sandeman, referring to the action 
of sea-water on concrete, said that everything 
depended on whether the work were porous or 
not. If the water flowed throngh the concrete, it 
‘attacked the cement, particularly i in the case of dry 
docks. If blocks were to be impervious, there must 
not be more than 2 parts of sand to 1 of cement in 
the concrete. If that direction were followed, there 
was nothing to fear. If all the interstices were en- 
tirely filled with 1 to 2 mortar, all would be right. 
In a pier on which he was engaged they blasted 
holes in the rock and drove in piles to form a frame- 
work lined with boards and jute cloth. In this they 
made perfect concrete. Ina further extension he 
intended to use sheet piling instead of boards. It 
was difficult to make perfect horizontal joints under 
water ; in any case it was necessary to pick the 
surface and cover it with mortar. Vertical joints 
were much better, with the material rammed hard 
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against the old surface. He had used bags, and 
found the result quite satisfactory. 

Mr. Matthews agreed that there was nothing to 
fear from the effect of sea water on concrete if it 
were solid and impervious. The effect of the tide 
was to infiltrate and exude twice in 24 hours. The 
sea water acted chemically on unset cement, and 
perished the work before it had set, if it obtained 
access to it. 

Mr. Rose Smith referred also to the action of 
sea water on cement, and gave an account of his 
experience with the work at Aberdeen. In con- 
junction with Professor Brasier and the late Mr. 
Messent he had proved that the cement was good 
at Aberdeen. The moral of the whole affair was 
that the concrete must be strong. He did not 
agree that 2 to 1 was good enough with quartz- 
ose sand ; it might be with limestone sand, like 
Thames ballast, but he considered 1 of sand to 
1 of cement was necessary in Scotland. If that 
mixture were used there would be no trouble. 

The authors were not called upon for replies, and 
Mr. Hay Frederick Donaldson immediately read his 
paper on *‘ The Arrangement of Docks, with special 
reference to the Foundation and Maintenance of 
their Approaches.” He said that the arrangement 
of docks must, as a general rule, depend upon the 
site and the geographical surroundings. It was, 
therefore not easy to suggest any general conditions 
which would in most cases be unaltered. He would 
classify docks as : (1) ‘‘ grouped docks, ” as on the 
Mersey; (2) ‘‘extended quay docks,” as_ the 
Royal Albert Dock ; and (3) ‘ fan-shaped or jetty 
docks,” as at the Tilbury Dock. It was important 
to choose a site affording good and easy railway 
accommodation. Easily accessible warehouse ac- 
commodation was also, in most cases, essential. 
The group docks required more than one 
entrance from the fairway ; the second and third 
class of docks could be worked from one entrance. 
If possible, the excavated approach channel should 
have its bottom some feet above the bottom of the 
fairway channel. The direction of the channel, 
whether pointing upstream or downstream, should 
be determined by consideration whether docking and 
undocking can be done most conveniently on the 
ebb or the flood tide. In no case should it be at 
right angles to the fairway channel. The approach 
channel should gradually bell-mouth out from the 
lock to the fairway, and be as steep as the case will 
admit. This was to prevent it silting up. Ifa 
fresh-water stream could be admitted to the 
dock it would give a scouring effect on the 
approach, and reduce the cost of dredging. This 
condition, however, rarely occurred. If the 
silting were of heavy sand, it would need to 
be removed by dredgers. If the ruling current 
were strong, the sand might be stirred by a combi- 
nation of rake and harrow, and scoured away. If 
the silt were of fine texture, as in the Thames, an 
artificial channel could be maintained by the 
‘** blower” invented by Mr. B. Tydeman for use at 
the Tilbury Dock. It was, however, very requisite 
to the successful use of this apparatus that the 
channel should have an outward slope. In the 
apparatus named water was drawn in by two double- 
acting force pumps on the dredger, and passed 
through armoured hose to a hydraulic rake towed 
along the bottom of the channel. The rake con- 
sisted, the author said, of an hydraulic pipe to 
which were fastened teeth spaced 1 ft. apart. 
Between each pair of teeth was an orifice, through 
which water was pumped to throw the silt stirred 
by the teeth into suspension to be carried away by 
the ebb tide. By the use of two blowers in unison 
it was possible to work with very little current. 
The approach at Tilbury had been dredged to a 
slope to facilitate the action of the apparatus. 

The discussion was opened by Mr. Vernon Har- 
court, who referred to the tidal basin at Tilbury. 
This had been constructed ‘o enable vessels to 
enter at all states of the tide, but it had silted 
very badly, and the cost had been very heavy until 
the blower was used. Lock entrances were often 
at right angles to the main stream, and it could not 
be always avoided. It was always desirable to have 
fan-shaped entrances, with jetties to aid the mani- 
pulation of the vessels, 

A speaker, whose name did not transpire, asked 
if Mr. Donaldson could give the speed of current 
that was effective when two blowers were used. 

Mr. McCurrich said that at Goole the dock 
entrance pointed up stream, while at Bristol it 
looked down stream ; nevertheless vessels entered 
easily at the flood. They had access of fresh water 





to the docks at Bristol, but it was from the Avon, 
which was very muddy. They had tried the blower, 
but the silt was too heavy and was not carried away. 
Like results had been found at Swansea. It was 
only in fine mud that the blower worked well. 

In reply, Mr. Donaldson said that two blowers 
would move mud without any current, but it must 
be very fine. The meeting was then adjourned. 


Section II].—MacuHInERY AND TRANSMISSION OF 
Power; AND Section VII.—APpPLIcATIONS OF 
ELECTRICITY. 

A combined meeting of Sections TII. and VII. 
was held in the large hall, under the presidency of 
Sir Frederick Bramwell, the subject under discus- 
sion being the various methods of power transmis- 
sion. To form a basis for the remarks of the 
speakers, three short papers had been contributed, 
the first of which, by Mr. W. H. Preece, F.R.S., dealt 
with electric methods ; the second, by Mr. E. B. 
Ellington, with the use of high-pressure. water for 
this purpose ; and the third, by Dr. John Hopkin- 
son, F.R.S., with other methods. These papers 
are published in full on pages 727, 728 and 729, and 
so need not be referred to further. In announcing 
that the subject was open for discussion, Sir 
Frederick Bramwell remarked that Dr. Hopkinson 
had in his paper left out of account two additional 
methods of power transmission, one of which, 
that by exhaustion of air, though now obsolete, 
had been at one time extensively used for work- 
ing cranes, &c., at the St. Katherine’s Docks. The 
second, that by means of lighting gas was, 
perhaps, the cheapest of all, and was very con- 
venient in use. 

Mr. Sprague, who was called on by the chairman, 
took exception to Mr. Ellington’s claim that for 
lifting purposes high-pressure water had advantages 
over electrical methods of supplying power. He 
thought that that gentleman had not reckoned with 
the fact that when electrical methods were used a 
motor could be made to return power to the line 
when the load acted with it. Thus, if 50 machines 
of this class, each of 100 horse-power, were worked 
off a single line, the balance between the loads 
raised and those lowered was so exact that only from 
300 to 400 horse-power had to be supplied from the 
generating station. He thought no hydraulic 
system could show an equally favourable result. 
At the present time he was putting up many electric 
lifts, and the service demanded was of a very heavy 
character. The speed required was 600 ft. a minute, 
and the rise was sometimes as much as 300 ft., and 
as many as 20 machines would be installed in one 
battery. 

Professor Forbes, who followed, remarked that 
the necessity of being brief compelled him to make 
a choice of the points open to discussion, and he 
would therefore deal with two questions which he 
was often asked. The first referred to Niagara, the 
inquiry being frequently made as to the distance 
over which the power was transmitted from these 
works. In this connection he had to point out 
that in this case there was no particular desire to 
transmit power over any great distance. Coal 
could be obtained at Niagara, and fora radius of 
100 miles around at a cost of about 1.25 dols. per 
ton, so that over this area the cost of steam power 
was practically constant, whilst in the case of 
electric power the cost of operating naturally in- 
creased with the distance from the generating point. 
Hence more profit was to be obtained from power 
supplied in the immediate vicinity of the works 
than at greater distances, though the latter had to 
be borne in mind in preparing the plans. It was 
further necessary to take account of the different 
potentials required for the various purposes for 
which the current was supplied. These ranged 
from 100 volts on incandescent circuits to 600 volts 
for tramways, and up to 2000 volts for the arc 
lighting circuits, all of which had to be provided 
for. To meet these conditions it was necessary 
that all the work should be first-class, and this 
had been obtained, and at a cost much less than 
might have been anticipated. 

Another question he was frequently asked, was, 
‘* How far can power be conveyed electrically ?” 
This, as it stood, was absurd, for power transmission 
was daily effected over distances of 2000 to 3000 
miles in the case of the submarine cables, whilst 
if the question was amended by adding to it the 
words, ‘‘to compete with power generated at the 
spot ?” it could only be said that this depended on 
the lecal conditions special to each particular case. 
The most variable governing factor was the cost of 





fuel. Where coal was cheap, electrically transmitted 
power could, under suitable conditions, compete 
up to a distance of 100 miles from the generating 
station, whilst in other cases he had come to the 
conclusion that the distance was not far short of 
1000 miles. Some time ago, he had received an 


inquiry from Johannesburg as to the commercial ; 


practicability of transmitting power electrically 
from the Victoria Falls, on the Zambesi, to the gold 
mines in Matabeland and the Transvaal. In jotting 
down some figures to show the absurdity of this 
proposal, several possible economies occurred to 
him, and caused a change in his views, and led him 
to conclude that the suggestion was not at all a wild 
one, a conclusion which was confirmed on a per- 
sonal inspection of the falls. In the case of gold- 
mining an advantage arose from the fact that the 
power was wanted throughout the whole 24 hours, 
and he had little doubt but that later on power 
would be conveyed electrically from the Periyar 
Dam, India, to gold mines in the district. In 
Auckland, New Zealand, it would be commercially 
possible to convey power generated at the Huka 
Falls to gold mines 250 miles away. With respect 
to Egypt, and the scheme for generating power at 
the Nile cataracts. for transmission elsewhere, he 
would say but little at present, as the surveying 
party for the work would not leave England till 
September next, but he might state that a pre- 
liminary examination had convinced him that a 
considerable development of power would be desir- 
able there. He wished in the meantime that British 
manufacturers would study the matter and be 
ready with suitable machinery when the time came, 
so that the promoters might not be forced to go to 
Switzerland, Germany, or America. Large tur- 
bines suitable for a small fall would be required, 
and there would also be wanted pumping plant on 
a large scale. He might add that no manufacturer 
who had not yet designed electrical machinery of 
the largest class had any idea of how cheaply it 
could be built. In the case of the Niagara plant, 
manufacturers basing their prices on their ex- 
perience in small work had originally asked 31. 
per horse-power for the transformers required, 
whilst in the end these were supplied ata cost of but 
10s. per horse-power, and had an efficiency of 984 
per cent. at that. He had spoken of certain econo- 
mies in long-distance transmission which had 
occurred to him, and it might be of interest if he 
gave some figures showing outlay required under 
these conditions. Assuming that the capital cost 
of obtaining a horse-power at the falls was 101., 
and that copper could be put in position at a total 
cost of 801. per ton, and that a voltage of 7500 was 
adopted, then the total capital cost per horse- 
power for 100 miles transmission worked out to 
201. per horse-power, for 200 miles to 44. per 
horse-power, for 300 miles to 801. per horse-power, 
and for 400 miles to 130/. per horse-power. 

Sir E. H. Carbutt, who followed, wished to know 
if alternating currents were used for driving lifts, 
and as a matter of interest in connection with the 
distribution of energy by means of gas related that 
owing to the introduction of the ‘‘ penny-in-the- 
slot” meters the Gaslight and Coke Company were 
receiving no less than 9 tons weight of copper per 
week. He suggested that electricity supply com- 
panies should follow suit. 

Mr. Frederick Walker objected to Mr. Sprague’s 
assumption that with hydraulic methods of distri- 
bution there could be no return of power to the 
mains when a load was working the machine. 
At many of the docks the coal shoots, &c., were 
arranged to pump back into the mains when the 
load was acting favourably, and at Barry with this 
system of working the average power expended in 
working a 20-ton hoist was no more than with a 2-ton 
hoist working under the other system. He also 
thought that Mr. Ellington had failed to do justice 
to the economy of hydraulic presses. Thus in the 
case of a large 3000 to 5000 ton forging press 
arrangements were always made by which low- 
pressure water or small side rams were used 
to bring the head down to its work, by which 
means a large loss of high-pressure water was 
avoided. He thought the efficiency of high-pressure 
hydraulic transmission had been underrated. With 
four, five, or even ten miles of pipe at the docks 
the loss of pressure from one end of the system to 
the other was about 20 Ib. If it amounted to more 
than this it showed that too small pipes were being 
used. There was little economy in using small 
pipes, as the trenching, &c., required was practi- 
cally the same for all sizes, and the only saving 
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was that of a little extra cast iron. He failed 
to understand the figures quoted by Mr. Preece 
as showing a loss of from 50 to 80 per cent. in 
factory shafting. Did Mr. Preece mean to state 
that with an engineer’s shop driven by a 100 horse- 
power engine, 50 horse-power would be needed to 
drive the engine and shafting alone? Personally, 
he thought the loss might be 10 per cent., or 
even 20 per cent., but not more. He wished, 
in comparing the cost of different systems of 
power transmission, speakers would give their 
conclusions in another form. Instead of basing 
their estimates on the cost per unit of elec- 
tricity supplied by a company, or of high-pressure 
water supplied by another company, they should 
state the cost more definitely. Thus he wished to 
know what the cost would be if he were putting 
down a 250 horse-power compound engine and trans- 
mitting the power from it by different methods. 
Thus, if a 30-cwt. jigger was to be worked in this 
way, what would be the difference in the coal re- 
quired if the transmission were effected electrically 
or if it were done by hydraulic power ? 

Mr. Parsons, the next speaker, referred to the 
use of steam, cable traction, and electricity on the 
Birmingham tramlines. The returns showed that 
even on the level the cable was much cheaper 
in working than the electrical system, which, 
indeed, cost more than steam. He had occasion 
some time back to enter into the comparative ad- 
vantages of driving a sewage pump electrically or 
by hydraulic power, and giving the preference to 
the latter, had got a net efficiency of 50 per cent. 

Mr. Pearsall, who spoke next, stated that with 
reference to the losses in the compressed air method 
of transmitting power arising from the loss of heat 
during compression, he might call attention to the 
fact that at Kendal a plant compressing 4000 cubic 
feet per hour had been arranged so that there was 
practically no heating of the air during compres- 
sion, and the efficiency of the operation reached 80 
per cent. This, it was true, dealt with only one 
factor of the problem, but it was a most important 
one. 

Mr. Parker remarked that, in referring to the 
Birmingham tramways, Mr. Parsons had neglected 
to state that the method of electric traction referred 
to depended on the use of accumulators, and with 
respect to the comparative advantages of the hy- 
draulic and electric systems for pumping, also dis- 
cussed by that gentleman, he might state that he 
had put down an electric pump in 1883-4, which was 
still running, and so must have proved pretty satis- 
factory. Professor Forbes had been hard on English 
manufacturers, but it must be remembered that the 
latter had been handicapped by the Act of 1882. 
Nevertheless, he had supplied the machinery for 
the Blackpool Tramways in that year, which was 
visited by many American engineers. In those 
early days we were ahead, and as regards good 
design and construction, he thought we were still 
well to the front. 

(Professor Forbes here repeatedly asked Mr. 
Parker as to the comparative price of English and 
foreign machines, but the interruption was ignored.) 

As regarded power transmission by means of gas, 
referred to by Sir Frederick Bramwell, he thought 
that had that gentleman gone into the question of 
transmission in this way for, say a distance of 100 
miles, his conclusions as to its comparative cheapness 
would have been different. 

Mr. Alex. Siemens thought that Mr. Ellington 
had done well in insisting on the commercial aspect 
of the problem. Engineers did not transmit power 
over long distances simply as a scientific experiment, 
but to make or save money-for their clients. In 
this connection the question of maintenance became 
of supreme importance. Electrical machinery 
would take and carry perhaps for months a heavy 
overload, but would at length give way if thus 
overtaxed ; whilst on the other hand, if made 
of ample proportions, it would last almost for 
ever. He might note that a small electric pump 
erected at Sir William Siemens’ house at Tun- 
bridge Wells in 1874 was still running, and had 
only once had its commutator repaired. 

Professor W. E. Ayrton, who followed, thought 
that it was unfair to compare a comparatively new 
method of power transmission, like the electrical 
one, with its rivals, which might be taken as having 
already reached their final development. In par- 
ticular, he thought that within the next few years 
it would probably be possible to greatly increase 
the potential at which electric power transmission 
lines could be worked, whilst, on the other hand, 


the pressures now used with water were probably 
about as high as could commercially be adopted. 

Dr. E. Hopkinson thought that in the discussion, 
so far, little attention had been paid to the question 
of power distribution, as distinct from that of trans- 
mission. In the latter case, the effect of different 
factors could easily be estimated, so that, in the 
case of the proposed Wady Halfa station, Professor 
Forbes could determine the losses, &c., to be 
expected with absolute accuracy. The real diffi- 
culties in such cases had to be met by the manu- 
facturers who designed the machines to stand the 
high pressures needed. In deciding on the particular 
means of transmission to be adopted, the object for 
which the power was to be supplied at the other end 
should be borne in mind. Thus, if centrifugal pumps 
are to be driven, an electric motor was very suitable, 
but it was not so well adapted for driving pressure 
pumps. Another important matter was the question 
of the cost of the gear needed between the motor 
and its work. In mills, printing works, &c., the 
cost of this gear often amounted to 50 per cent. of 
the cost of the motor, and if this could be reduced, 
electrical methods of power distribution would 
receive a great impetus. 

Mr. Mark Robinson, who followed, could only 
say that, though makers of steam engines, and not 
of electric motors, his firm had found electric 
methods of power transmission very advantageous 
in their works. Such plant was first put in after 
their fire eight years ago, and their experience 
had been eminently favourable, their original 
anticipations being more than realised. Thus, to 
take one instance, a small motor had been then 
put into the foundry, and it had been expected 
that much trouble would arise from the dust and 
dirt, but as a matter of fact not a single halfpenny 
had in this case been needed for repairs. At their 
new works at Rugby they had adopted the electric 
system for driving various shops and for the dif- 
ferent cranes and the fire pump. The latter was 
arranged to start automatically as the level of the 
water in the high-pressure tank fell. 

Professor Barr thought that it was impossible to 
compare the different methods in general terms, the 
relative advantages depending so absolutely on the 
special circumstances of each case. He also called 
attention to a paragraph in Dr. Hopkinson’s paper 
in which that gentleman referred to the loss involved 
in an air transmission plant by the leakage of heat 
into the motor. Personally he failed to understand 
how such entrance of heat could occasion a loss. 

Mr. Paxman agreed with the last speaker as to 
the essential importance of considering each case 
on its merits. For instance, with a good engine 
and with coal at 5s. per ton, a horse-power hour 
could be obtained for s4d., but in other circum- 
stances it might prove cheaper to transmit power 
rather than carry coal. 

Mr. A. Rigg wished to refer especially to the 
question of hydraulic transmission, more particu- 
larly with reference to economy in finally utilising 
the power provided. He had spent much time and 
thought on the matter, and, after many experi- 
ments, had succeeded in constructing economical 
hydraulic engines. An engine recently erected by 
him on an upper floor of a large warehouse was 
designed to give a maximum output of 25 horse- 
power when supplied with water at 700 lb. pres- 
sure. It ran at a constant speed of 140 revolutions 
per minute, being regulated by a second engine and 
arelay, by means of which the piston stroke of the 
main engine was altered in accordance with the 
load. He had run this engine at 240 revolutions 
per minute, and it still ran steadily. Under its de- 
signed load its steadiness was almost absolute, but 
at lighter loads there was a little vibration. Its 
special work was driving a corn elevator, the power 
needed for which varied much with the kind of 
grain lifted. In another case he had fitted an 
engine for working a drawbridge. Actual ex- 
periment in this case showed at starting the load 
on the engine was 3 tons, which was reduced to 
35 ewt. as soon as the bridge had begun to move. 

Sir Frederick Bramwell, before calling on the 
authors of the papers to reply, took up Mr. Walker’s 
challenge as to the alleged cheapness of power dis- 
tribution by means of gas. In answer to that 
gentleman he would point out that with lighting gas 
at 2s. 9d. per thousand a brake horse-power hourcould 
be obtained for jd., whilst with electricity at 4d. 
per unit the corresponding cost would be 3.7d., 
and with high-pressure hydraulic supply at 3s. per 
1000 gallons, the cost per brake horse-power on a 





lift would be 44d. There was, indeed, nothing 


new in the suggestion of power distribution by 
means of gas. Sir William Rae had suggested 
that it might pay to make producer gas in the 
colliery districts and send it into the various towns, 
whilst still earlier a Mr. Griffiths had suggested 
the same thing, using ordinary lighting gas, though 
in this case there would have been a difficulty in 
getting rid of the residues. 
In replying to the discussion, Mr. Preece con- 
gratulated the meeting in that there had been no 
pi gorse of rivalry between the advocates of 
the different systems. Indeed, although he was 
himself mainly connected with electricity, it 
must still be remembered that the Post Office 
employed compressed air very largely for 
their pneumatic despatch system. Whilst it 
was true, as Professor Forbes stated, that power 
was transmitted electrically over 2000 to 3000 
miles, and, indeed, there was one instance of 3700 
miles, it must be remembered that the efficiency 
was very low. The practical limit of transmission 
was fixed by the strength of insulators. With air in- 
sulation it was not at present desirable to use more 
than 10,000 volts. As to Sir Edward Carbutt’s in- 
quiry as to whether alternating currents were used 
for lifts, Mr. Sprague informed him that this was 
done in the case of small plants, but otherwise the 
current was first converted into a continuous one. 
The same thing was, in fact, done in the case of the 
‘¢Tivoli” transmission to Rome. The current, on 
reaching the latter city, was passed through a rotary 
transformer, and having been thus rectified, was 
used to charge accumulators. The loss in such 
transformers did not exceed 5 per cent. Mr. Walker 
had objected to Mr. Benjamin’s estimates as to the 
on lost in ordinary shafting. The paper had, 
owever, been read before the American Society of 
Mechanical Engineers, and embodied the results of 
experiments in 16 different factories in the Cleve- 
land district. 

A member in the body of the hall here pointed 
out that Mr. Preece had incorrectly quoted the 
author named, whose assertion was not that 50 to 
80 per cent. was lost between the engine and the 
machines, but between the engine and the work 
done, and thus included the machine friction ; 
whilst another member stated that his own experi- 
ments had shown that in an ordinary engixeer’s 
shop 25 per cent. of the power went in the shafting, 
another 25 per cent. in the countershafts and top 
gear, 30 per cent. in the machine itself, leaving 
only 20 per cent. as expended in useful work. 

These corrections were accepted by Mr. Preece, 
who then gave way to 

Mr. Ellington, who again emphasised the com- 
mercial aspects of the problem, holding. that the 
mechanical efficiency was of purely scientific in- 
terest. It should be remembered, he remarked, 
that the loss on the line could be made very small 
with water, as in cases where aqueducts were used, 
but the saving in transmission thus effected was 
completely offset by the cost of the works required 
to bring in the water in this way at the level re- 
quired if much work was to be got out of 
it. He hoped that afternoon to show the 
members who went to Wapping that the loss of 
pressure on 4 or 5 miles of the , Harel high-pres- 
sure mains did not exceed 50 lb. out of 750 lb. per 
square inch. As regards Professor Ayrton’s claim 
that finality had been reached as regards the pres- 
sures commercially possible with water, he could 
not agree with it. At Glasgow the pressure used 
was 1500 lb. to 1600 Ib. per square inch, and still 
higher pressures could be adopted by making use 
of steel mains. It must, however, be allowed that 
this high pressure could not so easily be transformed 
down to a lower one as was the case with elec- 
tricity. . 


Section IV.—Mrnine anv Merativroy. 

The proceedings of Section IV. (Mining and 
Metallurgy), of which Mr. T, Forster Brown was 
chairman and Messrs. R. J. Frecheville and R. A. 
Hadfield honorary secretaries, was opened by a 
short address by the chairman, who remarked that 
the Institution had not in the past so fully recog: 
nised mining engineers as many of them might wish. 
There was no direct representation on the Council, 
although on mining was nearly all other 
branches of engineering, for without it there would 
be little room for docks, railways, and the like. Mr. 
Brown proceeded to refer to the several branches of 
mining, and to the papers to be discussed ; these 
in their variety suggested the scope of mining engi- 
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Pumpinea 1n MIneEs. 


Mr. J. B. Simpson read a paper ‘‘ Dealing with 
Water in Pits during Sinking and in Permanent 
Work ;” and Mr. Henry Davey another on ‘‘ Water 
in Deep Shafts.” Both these contributions are re- 
produced in this issue, the first on page 730 and 
the other on page 729, so that we may turn at once 
to the discussion. 

Mr. Bauermann opened the discussion on the two 
papers by remarking that most of those present 
who had to do serious pumping would agree with 
Mr. Davey. The long-stroke slow-going engine 
had enormous advantages. Hydraulic transmission 
enabled the working parts, especially underground, 
to be reduced to the smallest size, and secured some 
of the advantages of having the pumping engine 
underground without its great disadvantages. He 
gave a few details of an electric transmission instal- 
lation in a South of France colliery, where very 
poor coal—almost rubbish—was used, and it was 
cheaper to transmit the power by electricity, the 
distance being four miles. The plant was of 300 
horse-power, and the efliciency was 65 per cent. 

Mr. Henry Martin, of Dowlais, commenced an 
interesting contribution to the discussion with the 
pertinent remark that the latter would have 
been more profitable if the papers had been dis- 
tributed some time ago, a point which will no 
doubt be rectified in future years. Continuing, he 
said his considerable experience of sinking inclined 
him to the view that for shallow pits placing the 
pumps in lodge-rooms on the side of the pit was pre- 
ferable to slinging them. He was also inclined to 
the view that it was better, where there was a large 
quantity of water to be dealt with, to put down the 
permanent engines for sinking. They had cases 
in South Wales where heavy water had to be dealt 
with at a depth fully 500 yards from the surface, 
and to 450 yards they adopted slung or lodge- 
room pumps ; but they experienced great difficulty 
in taking off the suction hoses. Then the water 
used to rise above the sinker, and if the repair was 
not quickly done, sand got into the small pumps, 
and necessitated their being taken to pieces. 
Again, they had instances where the flow had been 
considerably reduced in a few years, and this gave 
rise to the question as to whether the enormous 
expense of putting in a long piece of tubbing 
should be resorted to. He knew the Worthington 
pumps at the Powell-Duffryn Colliery, mentioned 
by Mr. Simpson in his paper, and they were 
doing good work ; but from all he had seen he still 
came to the conclusion that a more economical 
and safer method of dealing with large quantities 
of water was to place the pump on the surface, and 
have the quadrants with balance pumps—in fact, 
Mr. Davey’s method. There were difficulties in 
accepting Mr. Davey’s recommendation that bore- 
holes should be used in advance of sinking for deal- 
ing with the water, because of the frequency with 
which apparently good strata were fissured or 


cracked. The cost of boring might be thrown 
away. He gave some details of pits under his 
charge. They were 750 yards deep, the permanent 


pumping engines being of the compound con- 
densing type, placed on the surface level with 
balanced pumps below. They worked in three 
lifts of 450 yards, and from thence to the bottom. 
At the bottom there was a compound condensing 
engine for dealing with any water there, lifting 
300 yards. This latter was made to pump with 
steam or compressed air, working on either side. 
Usually they worked with steam, but when altera- 
tions were being made in the steam pipes, they 
worked successfully with compressed air. The 
three lift pumps were 16 in., 14 in., and 10 in. in 
diameter, and the pumps and valves, &c., 
were placed in a lodge-room, and at each stage 
auxiliary steam pumps were erected. Some changes 
had been made, the most interesting being in con- 
nection with valves. They had originally double- 
beat valves, but they found that the sand cut grooves, 
and then they did not work well. Again, probably 
owing to the changes in temperature, the two 
beats did not work evenly, and they adopted then 
a system of valves made of wood fibre, which 
worked much longer and better than the double- 
beat valve. Had this been foreseen from the first, 


the valve chests might have been made larger. 

Mr. T. Sopwith wished to know from Mr. Simp- 
son the greatest depth at which the freezing system 
was applied, the comparative cost of pumping plant 
of a given duty on the old system and on the 
Worthington system, irrespective, of course, of 





revenue or saving. He thought that the under- 
ground form of compound pumping engine would 
attain greater economy if it had a flywheel attached ; 
but would like an expression of opinion as to that. 
Recently he hadfoccasion to order a Worthington 
engine capable of dealing with 1000 gallons from a 
depth of 1000 ft., where the risk of stopping the 
mines would be serious, as the storage was small ; 
and the whole system had to be supplied in duplicate. 
He had seen the Powell-Duffryn Colliery engines 
referred to; they worked satisfactorily, but what 
frightened him was the possibility of the breaking 
of the piston-rod and the liability of knocking out the 
cylinder covers. He had been assured by Messrs. 
Simpson that that was a case that had never arisen, 
and they suggested that theflywheel would takeall the 
life and go out of the Worthington engine ; but not 
more than a week or two ago he had occasion to 
visit Elswick, and saw an engine with a flywheel 
which he liked very much. It was a machine used 
in battleships to supply a large quantity of water 
for working guns, &c. He would like to have results 
as to the efticiency of pumping engines with and 
without flywheels. Again, he was surprised to 
find that the consumption per indicated horse-power 
amounted to 6 lb. with small coal ; he had specified 
in one case 2} lb. As regards Mr. Davey’s paper, 
he would like to have a very clear expression of 
opinion on extending the length of sink lifts. At 
one time 40 fathoms was considered long; he had 
heard of cases of 100 fathoms. 

The Hon. C. Parsons exhibited and explained a 
diagram showing the application of one of his com- 
pound steam turbines for pumping in connection 
with shaft sinking. It was a 14-in. centrifugal 
pump. The total weight was 6 tons, and it de- 
livered 6000 gallons of water per minute to 200 ft. 
The consumption of steam of 100 lb. boiler pressure 
was about 29 lb. per water horse-power, equal to 
about 44 lb. of coal. This, he explained, in answer 
to a question, was for working on the surface ; if 
worked underground, there would be loss through 
steam distribution. The advantages were lightness 
and compactness, especially for high powers. 

Mr. Simpson, in replying to the discussion, 
agreed that there was great difficulty in determining 
the probable amount of water to be dealt with ; but 
he found that it was always safest and sometimes 
most economical to overestimate. If they were 
putting down underground engines, it paid to have 
specially good material and work, and was prefer- 
able to duplicating ; or they should have the engine 
in such a position that it could not be drowned out. 
There was no doubt as to the greater economy of the 
underground engine ; the annual consumption of coal 
was so much less, and there was a great saving in 
spear-rods and their upkeep. Thus he preferred 
underground engines. As to Mr. Sopwith’s remark 
about a flywheel, he still held that it was not 
adaptable, and would not do good. There might be 
better economy with the ordinary compound 
engine ; but the first cost would be greater. He 
believed the freezing system had been adopted to a 
depth of 180 ft. ; and as to economy, it must be re- 
membered that the consumption of 6 lb. was for re- 
fuse coal, worth 3s., with an evaporative duty of only 
7 lb. Condensation in the pipes was great—about 
3 lb.—whether for an initial pressure of 30 lb. 
or much higher, so that the ratio decreased with 
the increased pressure. 

Mr. Davey, in his reply, referred to the French 
hydraulic system of distribution brought forward 
by Mr. Bauermann, but did not think it commended 
itself for large quantities of water in deep shafts ; 
the efficiency was less than with direct pumping. 
As Mr. Sopwith had suggested, the length of stroke 
was a very important factor in deep mining. He 
had a proposal for a 2000-ft. shaft for a 3-ft. stroke. 
The pump was to be driven by gearing, with the 
idea of using a very economical engine at high steam 
pressure. If he had had his choice the stroke would 
have been four times greater. The spear-rods were 
strained almost to breaking point, because the pump 
had to move so slowly. A given quantity of water had 
to be raised, so that the plunger became very large, 
increasing the strain. A long stroke was necessary, 
even if it were only for the sake of strength of the 
parts. A long-stroke pump had the further advan- 
tage that a given size of plunger would raise more 
water. Inthe case of the Cornish engine, if the 
plunger did not happen to pump solid, and there 
was a vacant space, the plunger had to fall from a 
great distance, and a great shock was produced. 
Then as to the height of lift, there were a great 
number of plunger pumps with cast-iron columns 





working now in England and elsewhere to a height 
of 800 ft. or more in one lift, and no more risk or 
inconvenience was experienced than in the old 
short-lift pumps. The aggregate amount of metal 
used in construction was about the same.. The suc- 
cess of the high-lift pump depended largely on 
design. Attempts had been made to apply the old 
Cornish type for high lifts, forgetful that these were 
applicable only to 30 or 40 fathoms lift. As to the 
double-beat valves to which Mr. Martin had re- 
ferred, the failure was partly owing to the fact that 
the water was warm, and partly to dirt. If the 
beats were metal to metal, change or variation of 
temperature would tend to make one valve work 
faster than the other, and the relation to the seat- 
ing became affected, and there was leakage. A most 
approved form for high lifts was obtained by turn- 
ing a dovetail and putting in an elastic beat. 


MInine at GREAT DEPTHS. 


Mr. Bennett H. Brough read the next paper, 
which was ‘‘On Deep Levels in Mining Practice in 
the United Kingdom.” At the present time, he 
said, the greatest depth at which in Great Britain 
mining operations were carried on had _ been 
reached at the Pendleton Colliery, near Man- 
chester, where the deepest workings were 
3474 ft. below the surface. The deepest 
metal mine was Dolcoath, Cornwall, which had 
reached 2582 ft. These enormous depths had, 
however, been largely exceeded in other countries, 
notably in the Lake Superior copper region, where 
the Red Jacket shaft of the Calumet and Hecla, 
mine had now attained the record depth of 4900 ft. ; 
in Belgium, where a colliery at Mons was 3937 ft. 
deep ; and in Bohemia, where the Adalbert shaft 
of the Przibram silver-lead mines was 3672 ft. deep. 
Depths such as these appeared to show that, in 
calculations having reference to the duration of the 
British coalfields, the limit of depth of 4000 ft. was 
well within the bounds of possibility. It also 
appeared that no considerations of a mechanical 
nature need limit the prospective depths of shafts. 
There were, four great obstacles to deep-level 
mining—the decreasing capacity of shafts, the 
increase in pressure, in temperature, and in ex- 
penditure. The increase in temperature was by far 
the most important element needing consideration. 
Surroundings and strata affected the results ; but 
for purposes of argument the mean increase in the 
United Kingdom was assumed to be 1 deg. Fahr. 
in 64 ft. The increase in mining costs was another 
serious question, but it had been proved that in 
most Cornish mines the volume of water did not 
tend materially to increase with increased depth, 
and when coal was mined throughout the country at 
depths over 3000 ft., the higher price that might 
reasonably be expected for the product would coun- 
terbalance any increase in mining costs. It there- 
fore appeared, continued Mr. Brough, that mining 
in coal seams up to 6 ft. in thickness might be 
carried on up to a depth of 4000 ft. In the case of 
thicker seams, owing to the impracticability of 
filling worked-out coal beds of 15 ft. to 30 ft., the 
limit of depth would be less. In the case of the con- 
cealed coalfield of Kent, the lowest proved seam at 
Dover was 2200 ft. below the surface. That deep- 
level metal mining was well within the range of 
practicability was shown by the energetic action of 
the owners of Dolcoath, in beginning 18 months ago 
a new vertical shaft, of 18 ft. in diameter, which 
was expected to intersect the main lode at a depth 
of 3000 ft. This shaft, originally intended to be 
rectangular, was being made circular in section. 
The circular section for deep mines had, in many 
localities, not received a fair trial, notably in the 
deep mines of the Transvaal, where the prejudice 
was, perhaps, owing to the fact that many of the 
mining engineers holding the most responsible 
positions were Americans, and from patriotic 
motives regarded with complacency the enormous 
business in Oregon _— created by the present 
practice, for all the Transvaal rectangular shafts, 
with a contemplated depth of 2000 ft. to 4000 ft., 
and with dimensions of 21 ft. to 27 ft. by 6 ft., 
were to be timbered from top to bottom with 
material imported from America, requiring renewal 
every 10 or 15 years. Where wood was abundant 
and cheap, the rectangular section presented 
conspicuous advantages, being specially adapted 
for inclined shafts sunk on the vein to lessen the 
cost of extracting ore during the progress of the 
sinking. In all other cases the circular section was 
to be preferred. Circular shafts had the greatest 
area with the smallest periphery. Sinking was 
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more rapid and cheaper, and less resistance was 
offered to a ventilating current. The tedious and 
costly hewing out of the corners was avoided, and 
the rock and water pressure throughout the shaft 
were equalised. With circular shafts it was cheaper 
to use iron than to use masonry. This was well 
shown in published statistics relating to the Saar- 
briicken collieries, where iron-lined shafts were in 
general use. In the case of the Camphausen shaft, 
9 ft. 9 in. in diameter, the cost per yard was 151. in 
iron and 27/1. in masonry. In this instance 14 yards 
were completed in iron per month, as compared 
with 8 yards in masonry. Another important 
argument was the immunity from fire. 

The next paper, on ‘‘ Prospects of Deep-Mining 
in Cornwall,” by Mr. William Thomas, was read by 
Mr. Frecheville, one of the honorary secretaries. 
The shafts in use in the principal Cornish mines, 
with very few exceptions, had, he said, been con- 
tinuously in operation for a long period, up to 100 
years in some cases. They were invariably of small 
dimensions, often crooked, and altogether in- 
adequate for the work required of them, especially 
in hoisting capacity, so that the means of conveying 
ore to the shaft from the stopes were arranged to 
meet limited accommodation. Consequently, tram- 
roads were rarely what they ought to and might be, 
and the cost of underground tramming, as well as 
of winding, was very high. Tonnage costs were 
therefore increased in the ordinary working ex- 
penditure, and, owing to the limit placed upon the 
output, necessitating the distribution of all charges 
over a restricted quantity. In one of the largest 
mines of the county, during the winter just ended, 
the pumping engines had raised 100 tons of water 
for every ton of lode-stuff broken and raised in the 
mine, and for every ton of lode-stuff broken and 
raised, the coal consumption throughout the mine 
had been 10 cwt. In this case, by increasing the 
output 100 per cent., the tonnage pumping charges 
would be reduced 50 per cent. Prejudice and con- 
servatism seem to operate in the case of old mines, 
but new machinery is being introduced. Deep 
vertical shafts of circular form were being sunk, 
one in Dolcoath mine, 18 ft. 6 in. in diameter, and 
one in the Basset mines, slightly smaller, both in hard 
granite. These were to be provided with thoroughly 
efficient winding, pumping, and other machinery. 
Thus there would be economy, but even now the 
aggregate working costs in Cornish mines were not 
high when compared with other localities. Results 
given showed that in the Ferreira mine, in the 
Transvaal, one of the best equipped, the cost, 
including all expenses of mining, transport, re- 
duction, and mine development was about 11. 5s. 6d. 
per ton. This had been lowered since 1895, and 
was now put at from ll. 2s. to Il. 3s. In the 
Montana mines, in the United States, the total 
expenses were about ll. 15s. per ton. Taking the 
largest Cornish mines, the present average tonnage 
costs of working, including all expenses, ran from 
15s. to 1l. per ton (2240 lb.). A considerable 
reduction from these figures would follow the com- 
pletion of the improvements now being carried out. 

The discussion on these two papers was opened 
by Mr. Thomas, who deprecated such comparison 
in cost of output as had been made, since conditions 
were so varied in mining, and especially in the 
Transvaal, owing to the cost of white labour and the 
system of taxation. 

Mr. R. J. Frecheville said he had resided several 
years at Johannesburg, and the question that was 
interesting engineers and capitalists there was as 
to the depth at which they would be able to work 
the mines. The most important beds were in sand- 
stone, some in shale. There was not much water, 
and there was nothing that should give rise to a 
great increment of heat ; the rock stood well, and 
the belief was entertained that they would be able 
to work the majority of mines at 3000 ft. depth, and 
where the ore was richer to 3500 ft. Some talked 
glibly of 4000 ft. and upwards, but if the temperature 
increased, as suggested by Mr. Brough, 1 deg. Fahr. 
in 64 ft., even with only 50 deg. Fahr. on the sur- 
face, this would give 104 deg. Fahr. at 3474 ft., as 
at Pendleton. He had been in the Dolcoath mine 
(about 2600 ft.), and it was uncomfortably hot, 
so that he doubted whether 4000 ft. could be worked 
satisfactorily. 

Mr. Henry Bramall, who is associated with the 
Pendleton mine referred to in Mr. Brough’s paper, 
said that the depth of the shaft was 500 yards, and 
there was an inclination, so that the ultimate depth 
was nearly, although not quite, that stated in the 
paper. The temperature in the workings was 





about 78 deg. to 82 deg., but in the return air it 
reached 88 deg. to 90 deg., so that the increment 
was not so great as the average given in the paper. 
The curious point was that the temperature at the 
present depth was rather lower than when it was 
only 900 yards deep ; it had not increased during 
the last 200 yards, notwithstanding that there was 
no difference in ventilation, nor in treatment. 
His experience of 10 years’ working was that it was 
pressure of the overlying strata rather than tem- 
perature that would create difficulty in the future. 
Down to a depth of 950 yards they did not ex- 
perience any trouble; but since that level was 
passed the amount of timber required had nearly 
doubled. The difficulty of keeping roads up at all, 
apart from any question of the consumption of 
timber, was great. When the coal face was left 
overnight they found in the morning that the earth 
below the seam had been forced up 9 in. That took 
place every night. They did not work by undercut 
or holeings ; they picked the soft strata over the 
top of the coal, lifting the coal up ; otherwise they 
would have to abandon the working. The coal was 
about 5 ft. 3 in. thick, was worked by long wall, 
and it came out lumpier than was usual in other 
cases, owing to the pressure and the method of 
working. As to the greater cost of working, the 
consumption of fuel had increased from 4} to 8 per 
cent. of the totai with a change from 600 to 900 
yards in depth. Another heavy addition was in the 
maintaining of roads under the term on costs. 

The Chairman gave some instances indicating that 
pressure was of greater importance than tempera- 
ture, which latter, he said, was probably due to the 
former. 

Mr. Brough, replying to the discussion, admitted 
that the question of pressure was a serious one, but 
contended that as no difficulty was experienced at 
4900 ft. depth at the Calumet mine, he did not 
anticipate trouble with corresponding depths in the 
Transvaal. The effect of the higher pressure on 
workmen had been ascertained in connection with 
tunnelling, and was found to be of little conse- 
quence. 

The section then adjourned until Wednesday, 
when a paper was read by Professor W. C. Roberts- 
Austen on ‘‘ Some Points relating tothe Appliances 
used by Metallurgists,” but that will fall to be dealt 
with in our next week’s issue. 


Section V.—SHIPBUILDING. 

The Railway Engineers having vacated the 
Council Chamber at the Westminster Town Hall, 
their place was occupied by the Naval Architects, 
Sir William White being in the chair. The 
proceedings commenced with a short address from 
the chairman, who said that the decision of the 
Council to have a shipbuilding section was arrived 
at somewhat late in the proceedings. It having 
been determined to include shipbuilding as one 
of the subjects, it devolved upon him to ask 
gentlemen to prepare short papers on given subjects. 
He mentioned this in order that it might be under- 
stood that no reader had chosen his own subject. 
The Institution was under great obligation to thuse 
gentlemen who had prepared notes upon which to 
have discussion at so short a notice. 


Move. Experiments IN Suip DEsIGN. 


Mr. Archibald Denny opened the proceedings by 
reading his note on the ‘‘Practical Application of 
Model Experiments to Merchant Ship Design.” 
This we shall print in full next week. 

Mr. R. E. Froude opened the discussion. He 
would not refer to the mechanism of the apparatus 
described by the author, as that would lead into a 
question far too intricate to be adequately dealt 
with at the meeting. He asked Mr. Denny the 
size of the models he used in the Dumbarton tank. 
Mr. Denny replied they were always 12 ft. long. 
At Haslar, Mr. Froude continued, the models 
were 14 ft. long, and were of considerable size, 
being something more than models in the ordinary 
acceptance of the term, as occasionally they were 
getting on for a ton in displacement. At the 
Admiralty establishment one universal length of 
model was adopted, and therefore the scale was not 
always the same. He was often asked why paraffin 
wax was used as a material for models to be tested ; 
it was rather expensive, the raw material for some 
of their models running from 15l. to 201. This 
was not a serious matter, however, as when a 
model was done with, it could be melted down to 
make another. This was a great advantage, in one 
respect—that they did not have a large accumula- 





tion of wooden models, which no one would like to 
destroy after much time and pains had been spent 
on their production. Paraftin wax had the ad. 
vantage that it would not swell with water, and, 
having no grain, was easy to work to exact shapes ; 
it could also be melted at a comparatively low 
temperature, and lent itself well to casting. As he 
stated, the mechanical details were too intricate to 
be discussed, and the same remark would apply to 
the processes followed in making comparative tests. 
At the same time, he would like to make one or 
two remarks of a superficial and broadly expressed 
nature. It was a good thing to do this, in order 
that we might keep before our eyes certain essential 
elements which detailed investigation tended to 
obscure. The leading feature to be considered in 
the use of the experimental tank was its absolute 
utility. The question could be looked at from two 
sides. One ship designer might say that he got all 
he wanted to know, in preparing the designs of a 
ship, from model experiments ; another would say, 
‘*What do these experiments tell you that you don’t 
already know?’ There was a good deal to be said 
on both sides, and, in following out experiments, 
there were many points of detail which confirmed 
deductions broadly drawn; one was, that at any 
particular corresponding speed on the model, 
would be shown the same wave profile as that 
of the existing ship. It was only necessary to 
watch model experiments to be convinced that 
the actual effects obtained by the ship itself 
were reproduced in miniature. At first it would 
appear that by taking a model which gave a certain 
resistance, and attempting to conclude what the 
resistance of the ship would be, working from that 
data, the inquirer would feel lost; still, it was 
possible to make some calculation and know that it 
would be near to the truth. It must not be for- 
gotten, however, that in cases where the disparity 
in size between the actual ship and the model was 
so great, large multipliers have to be used, and 
these would leave room for error on a very exten- 
sive scale ; this being the case, it was necessary to 
correct the deductions drawn, or to confirm them 
by practical experience, for they were dealing with 
something not quite empirical, and liable to correc- 
tion. In his opening remarks Mr. Froude had said 
that he spoke on this subject with some diffidence. 
It was a good saying that a man should speak well 
of the bridge that carried him over ; this bridge was 
of his father’s building, and he spent all his life in 
maintaining it in working condition. Referring to 
these statements, Mr. Froude now said that he felt 
it incumbent on him to speak of one other who had 
been instrumental in establishing the system of 
tank experiments. He referred to Sir Edward 
Reed, for had he not been in office at the time, 
as chief of the constructive department at the 
Admiralty, it is probable that his father’s original 
designs would not have been carried out. Mr. 
Froude, continuing, said it was so much a matier 
of course to him to submit all suggestions of im- 
provement in design to the model and tank, that he 
did not know what ship designers did who had 
not the same facilities at their command. Still he 
had occasionally to give an opinion on some sub- 
ne without having recourse to the tank, and he 
knew how small was the confidence to be placed in 
any deductions that might be drawn in that way. 
It was said by some shipbuilders that they got on 
very well without a tank. No doubt that was the 
case, for ships could be designed on empirical data 
so long as they kept to established lines. But 
directly a new departure was undertaken, the tank 
would be a necessity if it were required to work on 
any assured lines ; also if the designer wished to 
find out to what particular element in the design 
an improvement in trial results was to be attributed, 
then recourse must be had to the tank, for it would 
be needful to submit to trial such a number of 
details that only by tank and model experiments 
could the work be carried out at anything less than 
prohibitive expense. 

Sir Edward Reed said he had not intended to 
speak, but Mr. Froude’s very pleasant remarks on 
the part he had taken in the initiation of the tank 
and model system of experiment led him to make a 
few observations. He remembered very well being 
invited to Torquay, where he had seen the late 
Mr. Froude at work, getting results which, then, he 
(the speaker) wanted to know in regard to the 
performance of ships, and which he had not, up to 
then, been able to reach. He had gone back to 
London, and had told the Board of ‘Admiralty that 
they should support Mr. Froude, for by doing so 
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they would save a very large expense. He had met 
some opposition in the matter, and had said then, 
to the Board, that it was a strange thing they 
should let him go on making experiments with 
ships that cost half-a-million apiece, and yet would 
not give 10001. or 12001. a year to assist Mr. Froude 
in making the experiments that would give the con- 
clusions it was desirable to arrive at. The Admiralty 
had yielded to this argument, and one of the 
pleasantest recollections of the speaker’s life was 
to know that every successor to himself at the 
Admiralty had encouraged the late Mr. Froude and 
his son, who, since the death of the former, had 
taken up the work. Mr. Denny, in his note, had 
pointed out that it was some time before the tank 
became practically and commercially useful, for they 
had to wait until they had worked up sufticient 
data to enable them how to interpret the experi- 
ments. Sir Edward Reed could give an instance 
of this. Soon after the tank was established at 
Dumbarton he had sent out to different firms 
for the purposes of tendering a design of a 
ship of which he did not altogether approve, but 
which was modified from drawings supplied to him 
by the owners of the ship. It was especially de- 
sirable that the original design should be departed 
from as little as possible, and, therefore, no more 
than absolutely essential alterations were made. 
The late Mr. William Denny said it was impossible, 
with such a design, to meet the conditions asked for 
as to speed, &c. Sir Edward had thereupon looked 
into the matter again, and had come to the conclu- 
sion that the conditions might be reached by the 
design submitted. The ship was built by Laird’s, and 
just fulfilled her contract with nothing to spare. 
Sir Edward gave this as an illustration of the fact 
that model experiments must be used with know- 
ledge, and that they required, in order to become 
useful, an accumulated fund of information. He 
thought, however, that all was not got out of the 
tank that as scientific naval architects they would 
wish to see attained. One of the chief arguments 
he had used to the Admiralty, in asking for finan- 
cial support to the system, was the great advantage 
that would accrue to naval science. He thought in 
this respect the public had not had all that might 
have been expected, but on consideration he was 
more reconciled to the lack of fuller publication of 
results, because it was so difticult to draw conclu- 
sions even with data at command. He hoped, how- 
ever, that Sir William White and Mr. Froude would 
not forget the outside naval architects and ship de- 
signers, but would afford to them what they could 
spare in the way of information. 

Mr. J. I. Thornycroft spoke of the great benefit 
of the work of the late Mr. Froude and of his son, 
and he could not help envying Mr. Denny the faci- 
lities for research which he possessed in his experi- 
mental tank. As had been said, it was hardly in 
keeping, at that meeting, to speak on the mecha- 
nical details of the work, but he would point out 
that the possibility of loss when driving mechanism 
through a Hooke’s joint was sufticient to make it 
not desirable to go to very low percentages of accu- 
racy. Referring to the effect of shallow water on 
speed, Mr. Thornycroft spoke of the Danish ex- 
periments, in which it had been shown to be pos- 
sible to get two speeds with one power. He hoped 
Mr. Denny would follow up this interesting ques- 
tion. He was in a particularly favourable position 
to do so, for no sooner had a new problem to be 
attacked than model experiments became neces- 
sary. 

Mr. Robinson suggested that details should be 
given of the cutting mechanism by which the 
models were formed, and also referred to the 
desirability of a co-operative tank. 

Mr. West, Liverpool, said that the great difficulty 
in the way of establishing a tank to be used in 
common by different shipbuilders would be that 
there would be a great want of previous information 
which it had been shown was so necessary for the 
successful interpretation of model results. Messrs. 
Denny had built their tank for their own purpose, 
and no one had been more generous in giving away 
information than they had; at the same time it 
could not be expected that those using a tank in 
common would share the experience they indi- 
vidually gained. Referring to matters of detail, 


Mr. West would be glad if some experiments as to 
the ratio of brake horse-power to indicated horse- 
— could be supplied, and how much of the 
ysrake horse-power was absolutely utilised in the 
shape of thrust. 

Professor Biles said that the use of model experi- 


ments in merchant-ship design had been very plainly 
brought out in a case in which he was interested. 
He had been consulted as to the speed that could 
be obtained in a vessel whose dimensions were 
quite unprecedented for the speed required. He 
had applied to three or four firms, but only one 
had been willing to undertake the contract on the 
conditions no for. That firm was Messrs. Denny, 
who had succeeded in getting the result, and, as a 
practical commercial fact, which was no doubt highly 
gratifying to them ; they had also got the highest 
price asked. That, he thought, was a good prac- 
tical illustration of the effective use of tank and 
model experiments. He wished to draw attention 
to instances of vessels being lengthened. In these 
cases the resistance in the lengthened vessel did 
not increase in accordance with what would be ex- 
pected by reference to the curve of the diagram 
generally used. He thought that in long vessels 
the added surface friction due to length was there- 
fore less than had been generally supposed. He 
did not bring forward this point in order to detract 
from the value of model experiments, but that he 
might suggest that additional experiments were re- 
quired on surface friction, to be carried out ona 
full-size scale, using planes some hundreds of feet 
long. He would like to refer to the fact that the 
Americans were laying down a tank which would be 
larger than anything yet in existence. He did not 
mean to infer that it was being made larger merely 
for the sake of getting something bigger than had 
gone before, because the gentlemen who were en- 
gaged in the matter were above that kind of thing; 
their only object was to be enabled to work 
with larger models. When this tank was finished, 
there was no doubt that English shipbuilders would 
have to go to America for their information instead 
of obtaining it at home, unless Sir William White 
gave more information than had hitherto been 
obtained from the Government establishment. He 
was led to say this because he knew how generous 
the American Navy authorities were in affording 
information to the world at large. Mr. Froude 
had spoken of how lost he: would feel were he 
deprived of the use of the tank. Professor Biles 
could understand that feeling, but it might be that 
the absence of model experiments would lead to 
greater powers of observation on the part of those 
not having the advantage of the model experiments. 
One point to be borne in mind, however, in esti- 
mating the value of the tank was that the benefit 
of tank experiments was shared by all ultimately. 
An improvement was the outcome of tank investi- 
gation ; the performance of the ship so improved 
was known by every one, and the results thus 
became established practice, which other designers 
would work to, perhaps unconsciously of the origin 
of the practice. In regard to a public tank, he had 
had many talks with shipbuilders on the Clyde in 
connection with establishing a tank for the Univer- 
sity of Glasgow. The difficulty had been raised of 
clashing between competing shipbuilders, but for 
his own part he did not see any reason why the 
design of a ship should be such a remarkably 
delicate thing among all other designs. He knew a 
gentleman in Glasgow who thought of endowing 
a tank. He had consulted shipbuilders on the 
subject, and had then come back and said to the 
speaker he did not propose giving to shipbuilders a 
thing they did not want. Professor Biles thought 
it was a great pity such a tone should be taken by 
shipbuilders, for he was of opinion that there was 
room for another tank on the Clyde. Messrs. 
Denny naturally used their own experimental 
department for commercial purposes, although 
they had been extremely generous, as had been 
said, in parting with information, and he was of 
opinion that an experimental tank, in which the 
scientific side of naval architecture was more par- 
ticularly observed, would be of great advantage. 
Sir W. H. White, in summing up the discussion, 
said that the subject of the paper was one in which 
he had been deeply interested for a great many 
years. The experimental establishment at Haslar 
was under his department. He thought it desirable 
to mention this, as the fact was not generally 
known. Since the death of the late Mr. Froude, 
Haslar had become an integral part of the con- 
structive department. It was particularly gratify- 
ing to him to be able to advise, when the change 
was made, that Mr. R. E. Froude should be con- 
stituted the head of the experimental department, 
and it was under the guidance of that gentleman that 
so much good work had been done for the country. 





In regard to publication of results he would like to 





say afew words. The Admiralty gave to the late Mr. 
Froude the widest limit to publish everything not 
bearing on designs of particular warships of the 
Royal Navy. When the experimental department 
came to be an integral part of the Admiralty, the 
position had to be reconsidered. The Haslar esta- 
blishment existed primarily for the design of the 
ships of Her Majesty’s Navy, but the shipbuilding 
public had always been treated most generously. As 
an examination of the Transactions of the Institu- 
tion of Naval Architects would show, there was no 
falling off in the standard of liberality with which 
they parted with information. It must be remem- 
bered, however, that during the last 12 years ships 
of greater number and in greater variety had been 
produced than ever before, as those connected with 
the designing and building of these ships knew 
only too well. As a matter of fact, the tank at 
Haslar had been unable to overtake its work, and 
yet within these years Mr. Froude had given papers 
founded on tank work, more especially on the 
theory of screw propellers and propulsion, which 
went beyond anything ever done before. The 
rule upon which they went with regard to publica- 
tion was on these lines: Anything of general scien- 
tific interest, or specifically bearing on designs of 
Her Majesty’s ships, was to the public advan- 
tage. As to the value of tank experiments, that was 
a matter it was needless to discuss, for it was finally 
settled. In Italy and Russia he had seen tanks 
which had been copied from English practice. In 
the creation of these the foreign Governments had 
command of all the information that the British 
Admiralty could supply them with, in accordance 
with the practice followed when the Dumbarton 
tank was laid down. In the United States Sir 
William White considered the authorities were 
right in making a larger tank, and in Germany 
they were making a move in the same direction. 
For 15 years there had been but one private tank, 
and he thought it would be a fitting memorial to the 
late Mr. William Denny, whom all naval architects 
and marine engineers honoured, if the author of 
the paper would add to it a comparison of the re- 
sults obtained before and after the tank was insti- 
tuted. The initial expenditure of such a tank was 
nothing to the risk sometimes taken by shipbuilders 
in going beyond experience. He agreed with Pro- 
fessor Biles that there was room for another tank 
in a place like Glasgow, but he quite under- 
stood the difticulty there would be in a number of 
firms wanting to use the tank at once, sup- 
posing there were a competition involving an 
important design. When at Newcastle, he, with 
others, had considered this matter in connec- 
tion with the Durham College of Science, and 
had seen the difficulty of the practical objec- 
tions raised for scientific purposes. However, he 
thought that the Clyde and the Tyne should each 
have a tank. There was one practical point to 
which he would like to make reference. In con- 
sidering the design of warships, resistance often 
has to go into the second place, whilst the question 
of stability would assume paramount importance. 
In their design the disposition of armament and 
other points had to be arranged for, and it was a 
common thing to find that the fixed quantities, such 
as metacentre, &c., allowed of no change being 
made in the model when all the conditions came 
to be worked out, however sanguine they might be 
at first glance that something better could be done. 
Reference had very properly been made to the 
ratio that effective horse-power bears to brake 
horse-power. The engineer very naturally thought 
chiefly of indicated horse-power, for that was what 
his work was measured by; the naval architect, 
however, had to look further. He would give two 
instances of this fact. In H.M.S. Blake the best 
results had not been obtained in accordance with 
what had been expected, and on investigation this 
had been found to be due to the great resistance of 
the thrust block, which was absorbing an undue 
amount of power developed. Again, in the Terrible, 
the speed had not at first been obtained, but 
when the sister ship came to be tried, they had 
reached a speed of one knot more. It was known 
where the loss had been, and the proper remedy 
was applied so that the friction of the engine was 
brought down to normal limits. The fact showed 
how desirable it was to make a complete analysis 
of trial results, so as to find out where defects might 
exist, in order that they might be remedied. 

Mr. Denny, in replying to the discussion, drew 
attention to the effective horse-power curves on 
the diagram exhibited on the wall. With regard to 
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the size of models, they had tried them of 6 ft., 
10 ft., and 20 ft., the same result being given, and 
they had adopted the 12-ft. model as most con- 
venient. Professor Biles and Mr. Froude were quite 
correct in saying that the tank killed imagination. 
He had found this out in very early days, when 
he had made a model which seemed to him beauti- 
ful, but which the tank had pronounced to be no 
good, whereas the tank’s model had appeared to 
him a wretched-looking thing with a thick middle 
and no ends, which, however, did the work. He 
could easily understand that those who had no tank 
had more imagination. As to the measuring of 
small forces to which Mr. Thornycroft had re- 
ferred, it was usual to make idle runs without 
screws in place, and then subsequent runs with 
screws, and by means of measurements taken 
with springs to arrive at the error arising 
through lost work, &c., in a manner which he ex- 
plained by aid of diagrams. It was a fact that they 
were not able to get enough out of their tank work. 
Questions came so thick that they were not able to 
sit down to any scientific experiment. With re- 
gard to the co-operative tank, he quite sympathised 
with jealousy of builders towards each other. It 
was very stupid, but he sympathised with it, and 
he thought the builders who objected to a co- 
operative tank were quite justified in not preferring 
co-operation, as they would get so much better re- 
sults out of a tank of their own. At the Leven 
tank of his firm, they had a staff of 15 persons, 
and 20001. a year would not cover their working 
expenses, yet they could do with another 15 persons 
and another tank. He thought the co-operative 
tank would be extremely valuable to the man in 
charge. 
The meeting was then adjourned. 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 20. 

Tue sluggishness in the American iron trade is sur- 
prising, in view of the phenomenally low prices and the 
restricted amount of iron and steel in consumer’s hands. 
The rail makers, of course, have considerable un- 
executed business, but apart from this mills are gene- 
rally even with demand. The Carnegies are always an 
exception, having orders that will not be entirely filled 
until September, and even later. Within a few days 
special efforts have been made among the promotors 
and managers of large schemes to induce the placing 
of orders at this time. The prices named in some in- 
stances would have appeared incredible six months ago. 
This effort has become necessary by reason of the long 
delay in passing the Tariff Bill, and the consequent 
hesitancy of so many managers to prosecute long-talked 
of work. It is too soon to say what will come 
out of this effort. The chief argument used is 
that a general hardening of prices is probable 
during the summer. The railroad traffic increases 
almost imperceptibly. Prices hug cost limits in most 
industries. Those interests identified with agriculture 
are becoming larger buyers, but their maximum re- 
quirements cannot tax contributing capacity. The 
plate and structural mill managers will exhaust 
efforts to load up in June with a good summer busi- 
ness. ‘The work is to be done; but, as in olden times, 
the more convenient season is waited for. Pig-iron 
production is still kept dangerously high. Steel billets 
have gone under 14 dols. at Pittsburg. ll finished 
products could be shaded if buyers stood out long 
enough to have quotations fired at them. A fair 
demand is reported for boilers, engines, and general 
machinery work. By unanimous vote, the combination 
of beam manufacturers was dissolved in this city a 
week ago. It had been practically non-existent for 
several months, 








CaTALocur.—Meésrs. R. Hunt and Co., of Earls Colne, 
Essex, have sent us a copy of their new illustrated ——- 
of shafting, pulleys, and other millwrights’ supplies. The 
various items dealt with are clearly described and fully 


priced. 


BRADFORD SEWERAGE.—Mr. R. Walton, C.E., Local 
Government Board inspector, has held an i at 
Bradford into an application made by the ford 
Town Council to borrow 50,0002. for sewerage works. Mr. 
G. McGuire (town clerk) explained that the works were 
of a miscellaneous description ; but they related mainly 
to the replacement of old brick and rubble sewers and the 
construction of new sewers and special storm overflow 
sewers. The council had expended 282,000/. upon sewer- 
age works, Under the Sanitary and Public Health Acts, 
they had power to borrow 1,593,680/., and nearly the whole 
of that sum had been borrowed, but 474,462/. had been 
repaid, so that they were well within the limits of their 
borrowing powers. The borough surveyor produced plans 
of the proposed works, the general outfall being at Friz- 





inghall, with a similar one for the Sandy-lane district. 





MISCELLANEA. 


Ptans have been prepared for a line from Buenos Ayres 
to Mercedes. The works are to commenced within six 
months of the approval of the plans. 


An exhibition of Salamander asbestos fire - resisting 
decorations will take place in the large hall of the Society 
of Architects, St. James’s Hall, Piccadilly, all next week. 


Extensive petroleum = have been discovered in 
the Mexican States of Michoacan and Jalisco, to the 
south of Lake Chapala. 


Last Friday, Mr. Lloyd-Wise (President of the Char- 
tered Institute of Patent Agents) and Mrs. Wise gave a 
conversazione at the Prince’s Hall. It was very nume- 
rously attended. 


The Japanese Government have entered into a contract 
with Messrs. Yarrow and Co., Limited, of Poplar, forthe 
construction of four torpedo-boat destroyers of 31 knois 
8 ‘ 


_ The Russian Government is reported to be consider- 
ing an extension of the Trans-Caucasian Railway south 
through Teheran to a port on the Indian Ocean. The 
engineering difficulties are stated to be inconsiderable. 


A new port has been inaugurated at Sfax, in the regency 
of Tunis. The object of developing this port is to afford 
additional facilities for the shipment of Gafsa phosphates, 
which will reach Sfax by a railway 150 miles in length. 


The exports of iron minerals from Spain made consider- 
able progress last year, having amounted to 6,289, 258 tons, 
as compared with 5,179,761 tons in 1895. The largest 
exports were made from Bilbao, Castro, &c., viz., 5,130,000 
tons in 1896 and 4,640,000 tons in 1895, 


The _—— of the Triple Alliance now own between 
them three first-class cruisers and 26 second-class cruisers. 
They are building 10 first-class cruisers and three second- 
class cruisers. France possesses eight first-class cruisers 
and 12 second-class cruisers, while she is building five 
first-class cruisers and seven second-class cruisers. 


A project has been brought forward for reclaiming the 
New Jersey flats opposite Liberty Island in New York 
Harbour, and converting them into a great system of 
wharves and warehouses. The object is to avoid the 
heavy port charges now imposed by the authorities of 
New York. 


The population of Queensland at the close of last year 
was 264,613. New South Wales had a population at the 
same date of 1,297,640. The latter co ony added 19,770 


.persons to its population during 1896. This increase was 


wholly attributable to the excess of births over deaths, as 
the colony lost more last year by emigration than it gained 
by immigration. 

A great reservoir which is about to be builtin the Nashua 
River basin to supply Boston and its suburbs with water, 
will entail the practical obliteration of West Boylston, 
which lies in the middle of the area proposed to be used 
for reservoir purposes. West Boylston is a factory town, 
giving employment to several hundreds of operatives in 
various cotton mills. 


Foreclosure sales of American railroad properties were 
effected last year to the nominal value of 1,150,000, 000 dols. 
stocks and bonds. In other words, the nominal value of the 
securities issued by the foreclosed lines sold last year was 
1,150,000,000 dols. The corresponding aggregate for 1895 
was 761,000,000 dols.; and for 1894, 319,000,000 dols. At 
this rate American railroad property would appear to be 
getting upon its legs again—after a fashion, of course. 


Recent petroleum borings in Galizia have brought about 
very satisfactory results. The annual production amounts 
at present to some 4,500,000 barrels, but the Schadentgoer 
Petroleum Company, which owns some of the richest 
springs, is at present constructing a large refinery at 

derberg, close to the Prussian frontier, with an annual 
capacity of 500,000 barrels, and the aggregate annual pro- 
ese of Galizia is expected to shortly reach 6,000,000 

rrels, 


The Pocklington Rural District Council have instructed 
Mr. D. Balfour, M. Inst. C.E., of Newcastle, the engi- 
neer for the urban scheme of main sewerage and sewage 
disposal for the town of Pocklington, to prepare plans and 
report on a scheme for the drainage of Barmby Moor dis- 
trict to be connected to the above 7 arrangement with 
the urban council, who have given the engineer instruc- 
tion to have the beck running through the town substi- 
tuted by an arch of suitable size. 


Canada produced last year 84,607 tons of pig, as com- 
pared with 41,641 tons in 1895, showing an increase of 
upwards of 100 per cent. Canadian producers of pig 
receive a bonus from the Canadian Government of 2 dols. 
per ton. Twelve years since, before this system of bonus 
was inaugurated, the annual production of pig in Canada 
did not exceed 30,000 tons. The bonus is to be paid up to 
1899 to all works in activity in 1894. Works established 
between 1894 and 1899 are to receive the bonus for five 
years. 


The Southern Pacific Company is making arrangements 
to build a bridge to cost 1,000,000/. across the Mississippi 
at New Orleans. A bridge company will be incorporated 
to build and work the structure ; and the Illinois Central, 
the Texas and Pacific, and the Louisville and Nashville 
Railroad Companies will become members of that com- 
lacy in partnership with the Southern Pacific. The 

ridge will do away with the transfer by boats of freight 
and passengers across the Mississippi. The structure will 
have double tracks, and will cross the river about five 
miles above New Orleans, 





Sand tracks have been introduced into the gravity 
switching yard at Frederickstadt, Dresden, with a view 
to economisinglabour. The trains here are marshalled by 
gravity, the grade provided being 1 per cent., which is 
sufficient to move the cars against the strongest east winds, 
but with a favourable wind the s would be excessive 
were not means taken to check the speed of the cars. 
This has hitherto been done by brakes or by spragging the 
wheels. Recently, however, the sand track system has 
been adopted, the depth of sand over the rails being 
oa ted to the atmospheric conditions prevailing day 

y day. 


The dispute between the directors of the Manchester, 
Sheffield, and Lincolnshire Railway and their employés 
is becoming more serious. At a well-attended meeting 
of railway employés, held at Ardwick, Manchester, on 
Sunday, the matter was discussed, and the men deter- 
mined to resist the continuation of the new system of 
payment for guards. It was stated that a feeling existed 
in favour of taking no undue advan of the compan. 
by striking at Whitsuntide. The dissatisfaction is extend- 
ing amongst the passenger staff, signalmen, platelayers, 
goods porters, and wagon examiners. Unless the direc- 
tors meet the men’s demands a general strike is con- 
sidered certain. 


On eine St the Blackwall Tunnel was opened in 
state by the Prince of Wales, representing the Queen, 
and accompanied by the Princess of Wales, the Duke of 
York, the Duke of Cambridge, and the Duke of Teck. 
At the north end of the tunnel the Prince was met by 
“ao - - aoate Council, and —— with a 
gold key, by which the gates were opened. @ procession 
then monte through the tunnel to a marquee at the south 
end, where there was a brief ceremony, after which there 
were presentations to the Prince, among them being in- 
ele Mr. Binnie, chief engineer to the County Council, 
and the head of the firm of Messrs. Pearson and Sons, the 
contractors. The opening of this tunnel marks the 
completion of a piece of work of, sooens greater 
boldness than any hitherto attempted. e crown 
of this tunnel, it will be remembered, passes within 
a very few feet of the bed of the river, and at certain 
periods of the work the loss of air by percolation through 
the river bottom became very great. That the heavy 
strain on the compressing machinery was successfully 
met speaks well for their design and construction, and 
reflects great credit on their makers, Messrs. Walker 
Brothers, of the Pagefield Iron Works, Wigan. One of 
the engines supplied, indeed, ran almost a year without 
stopping. 

The latest official statement regarding the volume and 
nature of the trade between the United States and Canada 
is contained in the ‘‘ Review of the World’s Commerce,” 
published in Washington, and it is of special interest in 
view of the proposed changes in the Canadian tariff. The 
figures relate to 1896, and they show a total trade of 
99,927,401 dols., of which, roughly, two-thirds were ex- 

rts from the United States, and one-third imports. 
When Newfoundland and Labrador are included, the total 
figures exceed 107,000,000 dols. The trade has been in- 
creasing in recent years; between 1868 and 1895 the 
United States exports to Canada have more than doubled 
in value, and have increased from 36 r cent. of the 
whole imports to nearly 52 per cent., while the Canadian 
imports from Great Britain, which in 1868 were over 50 
per cont. of the whole, were only 34 per cent. in 1895. 
Another difference in British and United States trade 
with Canada is that British imports from Canada largely 
exceed the exports, while the reverse is the case with the 
United States—in other words, Canada buys about twice 
as much from the United States as it sells, and sells about 
twice as much to Great Britain as it buysfromher. From 
Canada the United States buys chiefly asbestos, coal, 
silver, fish, furs, lumber, hides, wool, ves i and some 
other grains. The exports from the United States are 
cottons, drugs, fancy goods, and various manufactures. 
The importance of Great Britain as a customer of Canada 
is largely increasing. In 1890 we took less than a third 
of her exports of a products; in 1895 the pro- 
portion was two-thirds, while in the same seen the 
share of the United States fell from 63 to 23 per cent. 
In regard to ‘forest products,” however, the United 
States is a much better customer than Great Britain. It 
is evident also that Canada purchases most of her manu- 
factured goods from the United States. As to British 
Columbia, the United States Consul at Victoria says 
there is a strong sentiment in favour of British manufac- 
tured goods amongst the classes who own the capital of 
the province, but American manufacturers can improve 
their trade there if they take the a measures, All 
the consuls say that the trade would be very much larger 
between the two countries were it not for the Canadian 
tariff, and some of them are doubtful about any material 
enlargement of United States trade with the Dominion 
unless there be some mutual modification of the existing 
trade restrictions. 





PreRsONAL.—Messrs. J. Beardshaw and Son, Limited, 
inform us that their London office has been removed from 
36, Lime-street, to 118, Cannon-street, E.C. (ground floor), 
and they ask that all communications from the London 
Metropolitan district may be there addressed to their 
London representative, Mr. M. H.S: .—Messrs. F. A. 
Putz and Co:, of 19, Mansion Chambers, E.C., inform us 
that they have been appointed sole agents in the United 
Kingdom for the Vereinigte Elektricitiits Actien-Gesell- 
schaft, vormals B. Egger and Co., of Vienna.—Mr. G. 
Blake Oughterson asks us to state that his address in the 
future will be Broadway House, 3, Broadway, West- 
minster, S.W. 
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(For Description, see Page 705.) 
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THE CHAMBERLIN OBSERVATORY, DENVER. 


G. NX. sapgMULLER, WASHINGTON, U.S.A. 


Description, see Page 702.) 
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THE LONDON COUNTY COUNCIL 
WORKS DEPARTMENT. 

THe presentation of the report of the Special 
Committee appointed by the London County 
Council to inquire into the irregularities of manage- 
ment and falsification of accounts of the Works 
Department, does not in any material degree alter 
the aspect of affairs as it appeared when we last 
commented on the subject. No new scandals have 
come to light, and so far as we can see nothing has 
been brought forward in publication of the deceit 
that was practised in order to bolster up the trans- 
actions of the department or to hide the failures 
that attended the business transacted. The most 
that can be said is that none of those employed by 
the Council have been found guilty of falsification 
for their own direct pecuniary benefit, and the 
only conclusion that can be drawn, therefore, is 
that they acted under pressure—not necessarily 
directly exercised—from those above. We do not 
mean to infer by this that higher authorities knew 
of the falsification, in fact the evidence clearly 
points in the opposite direction, but it is evident 
that the delinquents thought the course they took 
would be agreeable to their superiors, and this 
feeling can be easily accounted for, although it might 
have been thought the irregularities would never 
come to light. 

After an adjournment, to allow of further facts 
being brought before the Council, the report of the 
Special Committee was brought up for considera- 
tion at the weekly meeting of Tuesday last. The 
duty of moving the reception of the report fell upon 
Sir Arthur Arnold, the late chairman of the Council, 
who was chairman of the Committee. It will be 
remembered that the Committee failed at first to 
agree upon the report, but Sir Arthur Arnold’s 
casting vote, which he exercised as chairman, de- 
cided the matter in favour of the views held by the 
Progressive party. Sir Arthur said that he had 
never observed one single comment, inside or out- 
side the Council, which proved that there was any 
lack of public confidence in the tribunal. We are not 
disposed to controvert this statement, but, at the 
same time, it would be easy to give it too liberal 
an interpretation. One cannot help thinking 
the Committee was somewhat of a whitewashing 
character, and if it has failed to bring the Works 
Department out of the inquiry with an immaculate 
complexion, it has been because the facts were too 
strong to be gainsaid. If, however, there was 
political bias on the part of some members, it is all 
the more creditable to the Committee as a whole 
that facts have been duly considered, even if they 
have not been, as many think, allowed to carry 
their full weight, or, at any rate, to be carried to 
their legitimate conclusion. 

The Committee were unanimous in finding that 
the labour policy of the Council had an important 
connection with the inception of the Works Depart- 
ment. That, we think, in the opinion of the un- 
sophisticated ratepayer, should be sufficient to con- 
demn the Council; but here it may be well to 
remember that many of those who have votes are 
only ratepayers in a very minor or quite indirect 
manner ; and a large majority of these are not 
sufficiently versed in the elements of economics to 
understand that money which does not come directly 
out of their own pockets must be paid by them 
ultimately. If a shopkeeper, for instance, has 





unduly heavy rates, he must make larger s 
profits on the goods he sells, and the sah 00 
classes are after all the great consumers, and, more- 
over, they are the most defenceless of all consumers. 
It would obviate nine-tenths of the drawbacks 
that attend local government if this very elementa 
and obvious fact could be brought home to the bu 
of the electorate. Heavy rates tend towards mono- 
poly, for larger capital is thus made necessary for 
monn business. Monopoly, as we all know, 
means big profits, and it is the working man who 
pays most. 

here can be no doubt that the Works Depart- 
ment has tended tuo raise rates. The figures 
quoted in the report are eloquent in support of 
this fact, but probably even they do not tell 
the whole loathe It is said that there has 
been so much loss or so much profit — very 
seldom the latter—on some piece of work, but that 
simply means that a greater or less cost has been 
incurred in carrying out the operations than was 
estimated by officials of the Council. There is no 
disposition to question the fairness of these officials, 
and, of course, their leaning will be towards doing 
the best they can for their departments, still it 
would be far more satisfactory if the final cost could 
be compared with outside contractors’ tenders ; 
supposing—and this is essential—that the con- 
tractors were not hampered by undue restrictions. 

The Committee consisted of Sir Arthur Arnold 
and Messrs. W. Davies, W. H. Dickinson, J. S. 
Fletcher, J. B. Longstaff, and Sir Godfrey Lush- 
ington as members of the County Council. It 
was also an instruction to the Committee that they 
should appoint two assessors to assist them. In 
accordance with this resolution, Mr. Edwin Water- 
house, of the firm of Messrs. Price, Waterhouse, 
and Co., chartered accountants, and Mr. S. A. 
Gruning, F.R.I.B.A., were appointed assessors, 
the latter being recommended for the post by the 
President of the Royal Institute of British Archi- 
tects. The details given by Mr. Waterhouse, which 
are published as an ap endix to the report, are in- 
structive, but it wou 4 occupy too much space. to 
give even an abstract of ts recommendations, 
Perhaps it is sufficient to say that the system of 
booking is described as unsatisfactory ; which, 
although a foregone conclusion after the disclosures 
previously made, is a telling argument against in- 
trusting large and intricate works to the control of 
persons who can have but a secondary interest in 
their success, and whose attention must necessarily 
be chiefly engrossed in their own immediate 
business. 

The report of the Council bears the signature of 
the Chairman, Sir Arthur Arnold, but a ‘‘State- 
ment” has been prepared by Mr. Beachcroft, Mr. 
Fletcher, Dr. Longstaff, and Sir Godfrey Lushing- 
ton, which is, in effect, a minority report. The re- 
commendations of the main report are 10 in number. 
The first is in effect that some organisation for the 
direct employment of labour for public works is de- 
sirable and beneficial. That a Works Board be 
substituted for the Works Committee, one member 
to be nominated by each one of nine committees. 
That any committee desiring to carry out any works 
without the intervention of a contractor, shall 
obtain an estimate from the proper officer, and 
thenrefersuch estimate to the Works Board for their 
consideration before reporting tothe Council. That 
the works manager pe pomom all works which the 
Council resolvesto execute withouta contractor. That 
plans, specifications, and estimates shall be referred 
to the works manager. That the works manager 
shall be responsible to the Works Board, and the 
Board shall report to the Council. That this report 
be referred to the General pig sy Committee, 
and that it be an instruction to that Committee to 
amend the standing orders in accordance with the 
foregoing recommendations. That it be referred to 
the General Purposes Committee to make further 
amendment of the standing orders by the insertion 
of words coupling the unions of employers, where 
such exist, with the trades unions in reference to 
the rates of wages and hours of labour. That it be 
referred to the General Purposes Committee to 
make further amendment of the standing orders by 
omitting provisions giving powers to the clerk of 
the Council to direct examination of the books of 
any one contracting with the Council for the execu- 
tion of works other than the time sheets or books, 
or wages sheets or books. The final recommenda- 
tion is that the suggestions of Mr. Waterhouse be 
referred with a view to adoption. 

We do not propose commenting on these recom- 
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mendations at present, as the discussion of the 
report is still in progress before the Council, the 
debate having been adjourned from last Tuesday 
until to-day. We have already expressed our 
opinion more than once on the general features of 
the case ; and, as we have already stated, no new 
facts have transpired to alter the views originally 
expressed. It will be seen, however, that the 
tendency of even the Progressive party is towards 
more rational views, which appear, especially in 
regard to the relations to contractors, in the later 
recommendations. However theoretically perfect a 
scheme may be devised for the execution of works 
direct by local parliaments, such as the County 
Councils, there must always be one inherent defect. 
The tendency of all public ofticials must be towards 
taking the pleasantest and easiest course, and it is 
anything but a pleasant and easy task to criticise 
adversely fellow-servants. Therefore, if work is 
expensively carried out, or if it is not thoroughly 
done, it requires a very conscientious and very 
energetic man to expose such facts at the expense 
of his confréres. Contractors have no such incen- 
tives to silence, and no such restraints. Those who 
are unsuccessful in tendering, will be a standing 
committee of watchfulness on their more fortunate 
trade rivals, even if the County Council officials 
should fail in their duties of inspection and super- 
vision—a fact which is not likely to arise. 

Turning to the minority report, we find the figures 
upon which the indictment of the Works Depart- 
ment is founded well set forth. These we have 
already partially dealt with in a former article,* 
and need not repeat what we have said before. As 
we have, however, here given an abstract of the 
recommendations of the Committee, we will place 
beside them the substance of the minority report, in 
order that the two may be compared. Mr. Beach- 
croft and those who sign with him recommend as 
follows: That the Works Department be placed 
under the chief engineer. That no architectural 
works be undertaken. That the Works Committee 
be abolished. That a sub-committee be formed for 
the purpose of financial control. That all materials 
be purchased by the chief engineer. That the cen- 
tral works, so far as they are not required, be dis- 
posed of, That tendering by selected firms be 
adopted. That the form of contract be revised, so 
as to remove the main objections raised before the 
Committee on behalf of the contractors. The final 
recommendation makes exception in favour of the 

-arks Committee. 

Reading over the recommendations of both 
parties, it does not seem there would be much 
difficulty in coming to an arrangement. It is 
acknowledged that the Council have saddled the 
ratepayers with large additional cost by carrying out 
extensive works by direct employment, and nothing 
substantial has been advanced giving hope of better 
results in future if the same course be adopted. In 
fact, as the new broom has swept so very ineffec- 
tively—and, indeed, has done more towards distri- 
buting dirt than anything else--there is no reason 
to expect it will be more effective as it gets older. 
The hopelessness of expecting better things is sadly 
emphasised by the returns which have been made 
subsequent to the issue of the report. These show 
that so far from the Works Department mending 
its ways in regard to economy of executing work, 
the losses have gone on accumulating. It seems 
that extravagance is inherent to the constitution of 
such a department. Snubbing the contractors, a 
process so liberally and gratuitously adopted for- 
merly, has also been found not to pay, and of this fact 
the main report bears evidence. The chief difficulty 
will be the disposal of the Belvedere-road establish- 


ment, upon which the money of the ratepayers has 


been so lavishly expended. That will be a bitter 
pill for the Progressive party to swallow, but it 
ought te be taken nevertheless, though the Mode- 
rates will be well advised to gild it as much as 
possible, and not blazon their victory more than 
they can help. It is not always wise to press too 
hardly on a distressed adversary. Some work will 
always be necessarily done direct, and the Council 
may legitimately employ a large number of work- 
men, and the fact can be used to allow the dis- 
credited party some show of compromise and safe 
retreat without entire surrender of the honours of 
war. It must not be forgotten, however, that the 
party which, in the past, has been most opposed to 
the employment of contractors, and most in favour 
of amateur and parochial control, has still a majority 





* See page 479 ante, 





of votes, in spite of the result of the last election, 
and whichever way common sense may direct, 
there is still a possibility of political considerations 
turning the scale. One thing, however, is surely 
gained. The evils of political interference in busi- 
ness matters have been exposed by a most striking 
example, and it will be long before London quite 
forgets the lesson, however the vote of the County 
Council may turn when the debate is brought toa 
conclusion. 








INDUSTRIAL AFFAIRS IN JAPAN. 

From the Japanese journals we gather some 
interesting statistics with reference to the develop- 
ment of various industrial and commercial enter- 
prises since the war. It is evident that the fever of 
speculation caused by the war has begun to calm 
down, for during the month of December, the last 
for which returns are available, the capital invested 
was comparatively small, The following are the 
figures (one yen equals approximately 2s. 03d.) : 





Yen. 
Railways ees ve es 27,090,000 
Banks ... ies ia Se Sie 2,065,000 
Companies 3,705,000 
Total .. 32,860,000 


Taking, now, the period from January 1, 1895, 
to December 31, 1896, it appears that the enter- 
prises newly started, or those that increased their 
capital, were as follow : 





Yen. 
Railways 783,010, 290 
Banks... 161,625,000 
Companies 334,854,000 
Total ... oi ... 1,279,489,290 


During 1896 the month of greatest activity was 
January, when enterprises representing 148,000,000 
yen were started, and the month of least activity 
was December, when, as stated above, the capital 
involved was only 32,860,000 yen. The journals 
state that many of these enterprises were started 
without any hope of consummating them, but it is, of 
course, scarcely possible to differentiate the bond 
Jide from the bogus. 

From the same source we learn that the 
mileage of railways opened or under construction 
at the end of December last was 4690 miles, 
with a capital of 266,669,460 yen. The extent of 
lines for which temporary charters have been 
granted was 1513 miles, with a capital of 69,870,500 
yen. In order, however, to show the amount of 
railway speculation which is going on, it may be 
mentioned that charters have been sought by pri- 
vate companies for lines extending to 12,351 miles, 
and with capital amounting to 606,908,274 yen. 
These figures show that there are great possibilities 
for railway extension in Japan in the near future, 
for there can be no doubt that a large proportion 
of the schemes are within the bounds of possibility. 
The railways which have actually been constructed 
for the most part yield very good returns, 

Of all the industries in Japan, that connected 
with cotton spinning is the one which has had the 
greatest development in recent years, and the profits 
in it continue to be good. The following are the 
dividends for last year in some of the most impor- 
tant mills : 


Name of Mill. Per Cent. 


Tokio ... ae se Ks oan 18.00 
Amagasaki ... fel at 2s se 18.00 
Himeji % fe rec 5S es 20.00 
Miye ... 20.00 
Noda ... a 10.00 
170. 3. $e es 13.00 
Osaka yarn-throwing 10.00 
Kyoto... eu a 5.00 
Moajima 15.00 
Kanakin 12.00 
Kawagafuchi 10.00 
Okayama 15.00 
Jsaka ... sf Sg oe * ue 15.00 
Sakaye - id sis ee oe 16.00 
Owari... ‘ss a 2 au Ae 10.00 
Meiji ... eee see ae ve ae 8.00 
Asahi... bee = ee 8.00 


These are very satisfactory returns, notwith- 
standing the talk about trade depression and the 
trouble with the workers to which we have on 
previous occasions alluded. The price of yarn fell 
from about 93.20 yen to 91.40 yen per bale, 
while that of coal rose considerably. Moreover, 
the daily wages of male and female operatives rose 
from 18.1 sen and 10.3 sen respectively to 20.3 sen 
and 12.2 sen. There was, however, a fall in the 
price ‘of raw cotton which counterbalanced these 
increases. American cotton at the end of 1895 





stood at 27 yen per bale, Bombay cotton at 
22.75 yen per bale, and Chinese at 22.50 yen 
per bale. These fell in the corresponding period 
of 1896 to 24 yen, 20.65 yen, and 21.20 yen re- 
respectively. Moreover, the trouble with the 
workers which occurred in the Kawagafuchi factory, 
and the expense of keeping up the boycott, involved 
an expense of 5 sen per spindle for all the mills of 
the union. That trouble seems meantime in a fair 
way of being settled through the arbitration of 
Baron Iwasaki, but it is evident that the root 
causes have not been removed, and further in- 
dustrial difficulties may be anticipated in Japan. 

Some time ago there was something of the nature 
of a panic among some of the smaller banks in 
Japan, which caused all the banking establish- 
ments to take an attitude of greater caution in 
their dealings with their customers; but if we 
are to judge from the dividends which have been 
recently declared, we may infer that the business 
has been profitable, the rates varying from 10 to 15 
per cent. 

As an index of the commercial and industrial 
activity of Japan, it may be mentioned that the 
number of letters, &c., which passed through the post- 
office had increased from 126,497,000 in 1886 to 
573,000,000 in 1896, while the average cost 
per letter had decreased from .01335 yen to 
.00710 yen, and the cost is expected to de- 
crease still further. It is satisfactory to find that 
Japanese correspondence seems to be transmitted 
with perfect regularity. From articles and letters 
which have appeared in the Japanese papers we 
infer, however, that neither the number of post- 
office officials nor their remuneration have kept 
pace with the increase of business. One journal 
recently said: ‘‘Our inquiries have revealed the 
fact that many postal employés have to remain at 
the office from the morning of one day until the 
evening of the next, thus sleeping at home every 
second night only; and that they rest only one 
day in every ten. Over-work means bad work 
the world over, above all when it is accompanied 
by insufficient pay. Until the postal service is 
organised in such a manner as to be above all 
reasonable complaint, no profit ought to be derived 
from it by the State. This is an axiom in all en- 
lightened countries. The House of Representatives, 
by its blind anxiety to cut down administrative ex- 
penses in all directions, has interfered most mis- 
chievously with the progress of the nation.” 

With reference to the fear of competition from 
Japanese manufactures, it will be interesting to 
note some of the conclusions of Mr. Fuha Hiko- 
maro, a Councillor of the Department of Agricul- 
ture and Commerce, in a report which he has 
sent from London on the outlook for Japanese 
manufactures in Europe. He is of opinion that 
Japan cannot hope at present to compete with 
the great manufacturing countries of Europe in 
their own markets. Japanese tastes and Japanese 
methods differ too radically from the methods and 
tastes of Europeans. Even in the case of Japanese 
woven fabrics, of which so much has been said, the 
colours and patterns are quite unsuited to the 
rapidly changing fashions of people in the West. 
Moreover, he thinks that in point of industrial 
organisation, command of capital, and manufactur- 
ing experience, the Japanese are so far inferior 
that to pit them against Europeans would be like 
backing a boy in a contest against a grown man. 
Fortunately, he says, for Japan there are many 
nations in the Orient to which she is superior in 
the qualities that make for industrial success. She 
should make it her chief aim to find customers 
among these nations, and her practical business 
men should visit them, and study the wants of their 
people. This, however, is precisely what British 
manufacturers are being urged to do, so that while 
the Japanese competition may be indirect, it is no 
less real. 

The subject of steamship subsidies is attracting 
much attention in Japan at the present time, and 
as they have a direct effect on industry and com- 
merce, no doubt many of our readers will be in- 
terested in the arrangements actually made. The 
Nippon Yusen Kaisha, taking advantage of the 
profits accruing from the late China war, opened lines 
to America, Australia, and Europe, some details 
of which we have published from time to time. 
During the past year the loss to the company has 
amounted to 3,400,000 yen, and the directors 
petitioned the Government for further subsidies. 
Some of the Japanese journals strongly denounced 
this proposal as a piece of favouritism, and the 
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outcome of the present Cabinet’s alliance with 
the capitalist class, and although the Government 
was said to be in favour of the measure, the Diet 
adjourned without discussing the matter. The 
Bill was brought in at the end of the session, but 
its opponents used the forms of the House to 
prevent it being discussed. What is to be the 
outcome of the position it is difficult to fore- 
see, as the Nippon Yusen Kaisha cannot be 
expected to continue its newly established services 
to Europe and America at a heavy loss. At the 
same time, it is scarcely to be credited that the 
undertaking will be abandoned at this early stage, 
as such a proceeding would be injurious to the 
reputation of the company and of Japan alike. 
Writing on this subject, the Japan Weekly Mail 
says: ‘‘It must be confessed that the Navigation 
Encouragement Law passed by the Diet last session 
has proved a veritable fiasco. So far as we know, 
the Treasury has not paid out asen under its pro- 
visions, though, at one time, the vernacular press 
led the public to imagine that the State finances 
were likely to be overtaxed by the bounties to ship- 
ping companies. If navigation is to be encouraged 
at all, if the measure framed last year and passed 
through the Diet with so much eclat is not to 
remain a dead letter, the Department of Communi- 
cations will have to make its experts descend from 
the cloudland of theory to the real of practical 
common sense. Nothing can be gained by strain- 
ing after the impossible. The Department’s standard 
of eligibility for bounty being evidently beyond the 
reach of Japanese shipowners at present, had better 
be lowered. It is not pleasant to think that the 
drafters of the Navigation Encouragement Law 
knew so little about the condition of the people for 
whom they were legislating that they framed a mea- 
sure offering no possibility of practical application. 
That conclusion, however, is the only alternative to 
supposing that the experts appointed to examine 
ships applying for bounties are quite unsuited to 
discharge such aduty. A ridiculous cul de sac has 
been reached, somehow or other, and we shall be 
surprised if a practical statesman like Viscount 
Nomura fails to find some exit.” 








THE VICTORIAN ERA EXHIBITION. 
On Monday last the Victorian Era Exhibition 
was opened at Earl’s Court by H.R.H. the Duke 
of Cambridge. The ceremony, though simple in 
character, was rendered imposing by the presence 
of a large number of important persons, and by the 
musical performances which took place. The idea 
which the Exhibition is designed to exemplify is 
the wonderful progress which has been made in 
art, science, and manufactures during the 60 years 
in which Her Majesty has reigned over this country. 
If this can only be done, even in a moderate and 
incomplete degree, the display will be most fruitful, 
for it will show those who are ever complaining at 
the present state of affairs how rapid is our social 
progress, and how surely and swiftly we are all 
advancing both in material comfort and in intel- 
lectual development. The pity is that we can none 
of us realise what we were—what was our condition, 
our hopes and fears—only 20 years ago. Our aspi- 
rations of that time are the commonplaces of to- 
day, and instead of being filled with the deep con- 
tent we imagined, our gaze and desire are still fixed 
on the future, and our souls are as far from satis- 
faction as ever. Yet probably the most ardent 
agitator, the most restless reformer, at the date of 
the Queen’s accession, never dreamed of the actual 
possibility of a state of society in which there should 
be so much of comfort and luxury among the middle 
and lower classes as.there is to-day. If the whole 
wealth of the country had been uniformly divided 60 
years ago, it would not have yielded the average 
result which can be acquired by moderate toil at 
the present time. The reason is that each man’s 
capacity has been vastly increased by the labours 
of the mechanic and the inventor. By the aid 
of machinery one man can now turn out in many 
industries almost as much in an hour as he 
formerly did in a day, and the income of the 
nation has been increased in a proportion which is 
comparable with this. If it were only possible for 
us to be transported back 60 years, and made to 
live for one week the life of the lower and middle 
classes of that time, we should be filled with wonder 
at the privileges we enjoy. The reality of the 
change is seen in the increased length of life. In 
another column of this issue it is shown that the 
average length of life of skilled workmen and their 





wives has increased from 40 to 50 years since 1850, 
due to better conditions of labour, more liberal 
food, and more wholesome surroundings. How 
much this means in happiness no one can describe, 
but it is easy to see how hard and painful must 
have been the lot in which life usually ended when 
the organism had barely reached its meridian. 

It cannot be too often reiterated that all the 
changes of the last 60 years are primarily due to 
the mechanic. Without him the England of 1897 
would not be greatly different from that of 1837. 
No doubt at that time the people suffered from 
vexatious tariffs, bad laws, insular prejudices, 
and general want of education; and that much 
amelioration might have been effected by wise 
statesmanship. But so long as the common daily 
wants of a people engross all their time and 
labour, there is little chance for the arts to pro- 
gress. It is only when the bulk of the work of 
a nation is done by machinery that time can 
be found, and men can be spared, for matters 
which do not afford an immediate return. We 
do not forget that arts have flourished in 
past times before the advent of the steam 
engine, but it was on a very restricted scale, 
and to supply the wants of the wealthy few. 
Under a system of land tenure which favoured 
large estates, there was always a class in 
society with abundant means who could gratify 
their tastes, and the demand thus raised fostered 
the growth of artistic skill. But we have only to 
read the life of Benvenuto Cellini to realise under 
what painful conditions the painter, the sculptor, 
and the goldsmith lived in the days when he was 
dependent on the goodwill of a few rich patrons. 
The second-rate artist of to-day is a hundred times 
more independent than most of the great masters 
of the past, because he has a score of possible 
clients for one of theirs. A new moneyed class has 
arisen whose tenants are spinning mules, looms, 
rolling mills, locomotives and marine engines, each 
of which can earn for its owner many times as 
much as the most industrious feudatory of a past age. 

It goes without saying that the mechanic does 


_|not obtain his proper recognition at Earl’s Court. 


It is an ungrateful age, and the people who throng 
to exhibitions go to be amused rather than to be 
instructed. The success of such enterprises hangs 
on the *‘ side shows ” and the music, for which more 
serious matters are little more than an excuse. 
Still, so far as it goes, the engineering section 
contains some notable objects of interest. The 
Great Western Railway Company send the ‘‘ North 
Star,” built by Messrs. R. Stephenson and Co. in 
1837, and the ‘‘ Lord of the Isles,” which repre- 
sents the palmy days of the broad gauge. A col- 
lective exhibit of railway signalling appliances for 
all the railways shows how carefully the safety of 
the passenger is guarded in comparison with the 
happy-go-lucky methods followed half a century 
ago, while a similar display by Messrs. Saxby 
and Farmer exemplifies the matter still further. 
The Post Office offers means of comparing the 
early telegraphic appliances by Wheatstone with 
those of the present day. Messrs. Brown and 
May have a most interesting comparative ex- 
hibit of a portable engine of the date of 1840 
with one of their latest productions. In the 
matter of steamships both the Cunard Company 
and the Peninsular and Oriental Company send 
models and drawings of their earliest and latest 
boats, showing the gradual increase of size and 
luxury of their vessels during the Queen’s reign. 
The London and North-Western Railway is repre- 
sented by models of mail vans, and there is a col- 
lective exhibit of photographic apparatus covering 
the existence of the art. The commercial and 
industrial section includes specimens of colour 
printing, pottery, cutlery, carpets, Irish linens, 
hosiery, cycle tyres, and wall-papers; while an 
enterprising exhibitor has devoted part of the space 
at his disposal to showing the various shapes which 
the tall hat has assumed during the last 60 years. 
The field open to the management of the Exhibi- 
tion was too vast to be covered even in the most 
superficial manner. The Victorian Age can never 
be adequately represented ; and if it were, the dis- 
play would be so extensive that no mind could grasp 
the tithe of it. Probably a clearer conception of 
the progress which has been made can be obtained 
by fixing the attention on a single instance than 
endeavouring to grasp the whole. For instance, a 
comparison of the model of a third-class carriage, 
now at the Institution of Civil Engineers, with a 
corridor dining-car of the same denomination, shows 





at a glance how great isthe growth of luxury. The 
former is merely a cattle van, without roof, 
windows, or seats, while the latter is like a first- 
rate club on wheels. Yet the fare of a penny 
a mile has not been increased; and it is because 
mechanical tools have displaced hand work 
that the poor man of to-day is able to travel 
much more luxuriously and swiftly than his 
father, or even than the noble of the last genera- 
tion. Newspapers, too, furnish a striking example 
of how greatly letters even have been influenced 
by machinery. In 1837 a journal of four mean 
pages cost 7d., part of which, however, went 
to the Government as a tax. Now we get 16 large 

es, well printed on good paper, and filled with 
information of the chief events of the previous day 
from all parts of the world. The newspaper is pro- 
bably the most wonderful object-lesson in the 
change effected in our social life by the engi- 
neer. It is not only that he has covered the 
world with telegraph wires or with railways, 
by means of which information can be conveyed 
with great celerity, but even more important is his 
work in the production of the paper on which the 
matter is printed. The chief item of expense in 
connection with a daily journal is the paper itself, 
and it is the cost of that which determines the 
space available for news and advertisements. The 
great increase in the size of the London papers 
during the last few years is primarily due to the 
reduction of cost of paper. If machines had not 
been devised for supplementing the supply of 
rags by the reduction of wood and other cheap 
forms of cellulose to pulp, newspapers must 
have remained comparatively small. There is 
no business that owes more to the engineer and 
the mechanic than that of producing newspapers ; 
and were the improvements of the even last 10 
years suddenly removed, the world would sustain a 
shock when it came down to breakfast and opened 
the paper the following morning. The Victorian 
Era has its basis in mechanics ; and very much of 
what it has achieved in pure science, in art, in 
literature, in historical research, and in social pro- 
gress has only been rendered possible by the fact 
that a large section of the community is now freed 
from manual toil by invoking the co-operation of 
the steam engine and the thousand machines which 
fill our factories. 








THE CONVERSAZIONI OF THE 
INSTITUTION OF CIVIL ENGINEERS. 

THE conversazioni which have been heid at the In- 
stitution of Civil Engineers on the evenings of Tues- 
day and Wednesday last, renew a function which had 
fallen into disuse for several years. In addition toa 
number of entertainments of alighter character, some 
interesting demonstrations were made in the course 
of the evening, amongst which we may mention 
that of Mr. Schwarz on the measuring of the one- 
millionth of an inch, and of Mr. Thomas Andrews, 
F.R.S., on the effects of fatigue on steel rails, 
whilst Professor Boys’ photographs of flying 
bullets, and Mr. Campbell Swinton’s exhibition 
of Réntgen ray — 4 deservedly attracted 
much attention. r. A, A. Common also gave a 
short account each evening of the solar eclipse ex- 
pedition to Vard6é last August, and there was 
also an exhibition of an admirable series of 
lantern slides illustrating the crossing of the 
Col du Géant in 1896, prepared from photo- 
graphs taken by Dr. Tempest Anderson. Dis- 
plays of Mr. Robert Paul’s theatrograph were 
also given during the evening, while there was an 
extensive collection of models and apparatus 
arranged in the reading-room and council-room. 
Our space will not allow us to attempt here a full 
description of these exhibits, but we subjoin notes 
on some of the more interesting. 

In the main library a fine selection of models 
was on view, among the most interesting of 
which may be noted that of the Blackwall Tunnel 
shield exhibited by Mr. Binnie, and the model 
showing the interesting method of carrying the 
tunnel of the Liverpool Overhead extension over 
the tunnel of the Cheshire Line Committee. 
The distance available between the rails of the 
overhead line and the crown of the tunnel below 
was 2 ft. 9in. only. In order to relieve the latter 
of any strain, it was determined to turn a screen 
arch over it. A heading was accordingly driven 
over the existing arch, which was laid bare in sec- 
tions 8 ft. long, and the haunches filled in with con- 
crete. A layer of sand over this, covered with 
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3-in. narrow boards, formed the centring for the | 
new arch. At the same time the tunnel below was 

reinforced by a temporary shield of I-beams. The 

lines, it should be added, cross each other at a con- 

siderable skew, and hence the work had to be ex- 

tended for a length over 120 ft. of the old tunnel. In 

order to avoid any future disturbance of the new | 
line, a second tunnel arch was built for the same 
distance alongside the existing line, so that in case 
of doubling the latter in the future there will be no 
interference with the overhead system. 

A model of Carey and Latham’s cement mixer 
was exhibited by Mr. A. E. Carey in the reading- 
room of the Institution. This machine was de- 
scribed in detail in our issue of July 3, 1885. In the 
first instance, the machine was designed for dealing 
rapidly with the immense masses of concrete used 
in constructing the breakwater at Newhaven. 
The blocks of concrete there used weighed 100 
tons each. The shingle and sand forming the 
aggregate of the concrete are tipped into two 
hoppers in each of which revolves a wheel fitted 
with buckets or pockets. As these wheels rotate 
they pick up the sand and shingle in the proportions 
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rounded by the cooling water, and then down 
through a second set of tubes to the bottom of the 
boiler, where they escape into the open air at 
practically the original temperature of the cir- 
culating water. The draught is secured by the 
syphoning action arising from the fact that the 
gases in the down tubes are cooler, and therefore 
denser, than those in the uptake. The circulating 
water enters at the bottom of the boiler, and is dis- 
charged at the top, so that, as will be seen, the 
cold water meets the coolest gas, a device which 
permits of a very thorough absorption of the heat 
from the latter. Suitable thermometers show the 
original temperature of the water on entering the 
the boiler, and that at the point of discharge. 

Another gas calorimeter (Junker’s) very similar 
in arrangement is exhibited by Mr. T. S. Lacey, 
A.M.I.C.E. This was described in detail in our 
issue of May 3, 1895. 

The models of railway carriages and of the stage 
coach contributed by Mr. J. A. F. Aspinall, 
M. Inst. C.E., bear eloquent testimony to the pro- 
gress made in providing for the comfort of pas- 
sengers since the original introduction of railways. 




















































































































desired, and deliver it into an inclined revolving 
cylinder, the proper proportion of cement being 
added at the same time by a creeper, conveying it 
from a third hopper. Inside the revolving cylinder 
isa shaft turning at double the speed of the cylinder, 
and fitted with arms which thoroughly mix the in- 
gredients, the proper proportion of which is de- 
livered into the cylinder about its mid-point, so 
that in the first instance the mixing is done dry. 

Some beautiful specimens of drawn metal work, 
shown by Mr. T. R. Bayliss, comprised cartridge 
cases for 6-in. quick-firing guns, whilst another set 
of samples showed the various stages which go to 
the production of the cartridge-cases adopted for the 
Lee-Metford rifle. 

A couple of fine surveying instruments in the 
shape of a reversible level, and a theodolite with an 
illuminated axis, both constructed by Messrs. 
Cooke and Sons, of York, were shown by Mr. J. C. 
Ford, A.M. Inst. C.E. 

Some very interesting examples of electric 
welding done by Professor Elihu Thomson’s process 
were shown by Mr. R. Wallis-Jones, A.M.I.C.E. 
Some of the bicycle fittings wore remarkably sharp 
and clean, whilst the repair of a broken drawing 
roller for a cotton mill without injuring the 
finished work, is deserving of special notice. 
Samples of welded specimens torn in two in the 
testing machine gave conclusive testimony as to the 
soundness of the welds. 

A gas calorimeter exhibited by Mr. E. Dowson, 
M. Inst. C.E., enables the calorific power of light- 
ing gas to be determined both with accuracy and 
speed. It consists essentially of, in the first place, 
a meter, and, in the second, of a small vertical 
boiler of special design. The gas is burnt in the 
furnace of this boiler, and its products of combus- 
tion pass first up through a series of tubes sur- 








Ho.t’s Tramway Moror. 


An open truck, unfitted with seats, formed the 
third-class accommodation provided in those early 
days, and may well be contrasted with the beauti- 
fully finished model of the composite carriages now 
used on the Lancashire and Yorkshire Railway, in 
which the difference between the different classes 
consists in little more than the lettering on the 
doors. 

The exhibit made by Mr. H. P. Holt was evidence 
that the subject of gas traction for tramways is not 
being satire neglected by British inventors. As 
has already been recorded in our columns—En«I- 
NEERING, February 26, 1897, page 286—-this system 
has given very favourable results abroad, where, 
after successful operations at Dresden and Dessau, 
it is now being tried experimentally at Paris. In 
this country, cars thus fitted have been run on the 
Blackpool tramways. The details of Mr. Holt’s 
arrangement differ considerably from those hitherto 
adopted. As shown in Figs. 1, 2, and 3, annexed, 
he mounts two cylinders on opposite sides of the 
crankshaft, the cranks making an angle of 180 deg. 
with each other. In this way the reciprocating 
parts almost completely balance each other through- 
out each revolution, and one constant source of 
annoyance in such cases is practically done away 
with. At the same time, this arrangement gives a 
pretty uniform turning movement on the crankpin, 
and permits of the flywheels being of moderate size. 
A claw coupling connects the wheels with the motors, 
by opening which the car can be stopped whilst 
the engine is still running. Our engraving 
does not quite accurately reproduce the model 
shown. The most novel feature in the latter is, 
however, to be found in the peculiar clutch by 
means of which the speed of the car can be altered 
at will. This is shown in detail in Figs. 4 and 5. 
A disc C is keyed on the main shaft of the engine 


| and revolves with it. On either side of it is fixed 
|a coil of flexible tubing, outside of which come two 
| plates, H andI, the edges of which are notched to 
engage with bolts shown, passing through the edge 
_of the disc C. Spiral springs passing over these bolts 
keep these discs pressed up against washers abut- 
ting on C as shown, whilst outside of all come two 
rings which are attached to C by the bolts already 
| mentioned, and suitable distance-pieces A, B. Be- 
| tween these outer rings and H and I are two loose 
rings D and E, one of which moves with a small 
pinion G, and the other with a larger one F, both 
of which run loose on the shaft. On forcing fluid 
under pressure through the coil between H and (C, 
| say, H is forced against the wood plugs shown in 
D, and causes the latter and with it the pulley C to 
|rotate with the main shaft. Similarly if the fluid 
were forced into the coil between I and C. 
| An interesting set of extensometers was shown 
by Professor J. A. Ewing, F.R.S , the principle of 
| which will be readily grasped on reference to Fig. 6, 
which shows a diagrammatic view of the instrument. 
In this A represents the bar, the extension of 
which is to be measured. To its lower portion is 
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clamped a bar C which pivots about O. At one 
end of this bar is a fiducial mark Q, whilst its 
other extremity forms a nut for the screw micro- 
meter P, carried by the arm B!, which forms 
an extension of a second clamp B, which pivots 
about a point at the upper end of the test bar. The 
other end of B carries a micrometer microscope, 
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which at the commencement of a test is set to the 
fiducial mark Q by means of the screw P. With 
this microscope the displacement of Q, due to the 
extension of the specimen can be read off without 


further adjustment, readings of won in. being, it 
is stated, easily made. Our diagram, we should 


add, whilst explaining clearly the principle of the 
device, fails to do justice to the care with which the 
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various adjustments have been designed so as to 
render the instrument easy and accurate in working. 

In the reading room Mr. Henry Davey showed 
a large-size model of his differential pumping 
engine. The term differential is applied to the 
engine because of its peculiar valve gearing, by 
which the engine motion is communicated to 
its own steam valves through the medium of 
a ‘‘ floating” lever having no fixed fulcrum, but 
which is made to move by independent mechanism 
in the direction required for opening the valves, 
whilst the engine motion is imparted to the same 
lever in the direction for closing them. The 
resultant of the two antagonistic motions is that 
actually imparted. The independent motion is 
adjustable, so that any increase in the velocity of 
the engine motion causes the valves to close earlier 
than they otherwise would. There is, therefore, a 
peculiar element of safety in this engine. 

Mr. J. D. F. Andrews, A.M.I.C.E., showed his 
system of concentric wiring for electric light mains, 
in which the positive and negative wires are com- 
bined into one cable, consisting in general of a 
central conductor of copper, surrounded, in the 
first place, with an insulating material, and then 
by an armour of iron wire, which forms the outer 
conductor. A ,;-in. cable thus takes both wires 
for a set of five lamps, which in the ordinary way 
would need a wood casing measuring 14 in. by $ in. 
In the case of wall fittings, an outer tube forms 
the negative conductor, and the fittings then very 
closely resemble those used for gas. 

The positive water meter shown by Mr. J. 
Bernays, of 96, Newgate-street, E.C., is of interest 
from the kinematic point of view, as the motion of 
the slide valve which controls the exhaust from the 
different cylindersis of a somewhat unusualcharacter, 
as it traverses a circular path on the port face, the 
motion being obtained ina peculiar manner. As 
will be seen from our diagrams, Figs. 7 to 9, the meter 
consists of four pistons P working in cylinders C 
surrounding a central space A which is kept con- 
stantly charged under pressure with the fluid to be 
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measured. These pistons are rigidly coupled to- 
gether in pairs by rods R as shown most clearly on 
the small plan Fig. 7, these rods being so spaced 
about the centre line as to admit between them 
alink L. As the mid-point of this link describes 
a circle, the two sets of pistons can reciprocate to 
and fro in the cylinders. A pin E connects this link 
with a crankpin m which is immediately beneath 
the centre of the link, and consequently follows a 
similar circular path, carrying with it the slide 
valve V, which successively puts each of the ports 
F in communication with the exhaust D. The 
port face is shown in Fig. 6, and it will be seen 
that each cylinder port in the face stands in a 
position at right angles to its corresponding cylinder. 
A counter of a suitable type as arranged at G re- 
cords each complete revolution of the valve. 

Mr. A. A. Watkins, of 16, White Lion-street, 
Islington, exhibited a model of a tramcar starter 
for horse cars, in which the drawbar is connected 
by a set of swinging levers and a pawl to a ratchet 
wheel on the car axle. On starting, this pawl 
engages with this wheel, and as the horse moves 
forward pinches the axle round, the leverage at 
which the drawbar pull works diminishing auto- 
matically as the car starts, and finally the pawl is 
swung clear of the ratchet teeth. 

On both evenings the attendance of members and 
their friends was very large, and the President, 
Mr. J. Wolfe Barry, and all connected with the 
organisation of the arrangements—not forgetting 





the secretary, Dr. Tudsbury, to whom so much is 
due—are to be heartily congratulated on the success 
which attended their efforts. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

THE very interesting sections of Austria and 
Hungary at the Brussels Exhibition were the first 
to be completed and formally opened by their 
respective Commissioners. Although quite inde- 
pendent of each other, the two sections adjoin, 
and occupy, together, a considerable area. The 
Austrian Section is inferior that of Hungary, for 
the very excellent reason that it has been the 
work of private enterprise, while Hungary has 
enjoyed the advantage of a substantial Government 
grant, and was able to secure many exhibitors and 
collections from the very successful Millennial Ex- 
hibition held at Buda-Pesth last year. Considering 
the difficult conditions, the Austrian Executive Com- 
mittee which has done the work, besides providing 
the means, may be congratulated for the display 
of natural products and of manufactured articles 
that it has succeeded in collecting, and we shall 
have occasion to refer to this section in some 
detail at a future date. For the present, how- 
ever, we will confine ourselves to a notice of the 
Hungarian Section, which, with its very admir- 
able catalogue, now on sale in the Exhibition, 
forms an instructive object-lesson, illustrating the 
natural and industrial resources of the great central 
European empire. If we except the beautiful and 
costly decorations of France, there is no section in 
the whole Exhibition more tastefully and effectively 
set out than that of Hungary. As for the exhibi- 
tors—there are nearly 500 of them in all—their 
contributions are of the most comprehensive 
character, including objects from the State De- 
partments of Railways and of Education ; collective 
exhibits from corporations representing finance, 
social economy, and commerce ; and collective, as 
well as individual, exhibits of natural wealth— 
minerals, agriculture, forestry, viticulture, mineral 
waters, and so forth—and of manufactured pro. 
ducts, the importance of which is hardly realised 
in other countries. To the casual exhibitor, beyond 
the general effect produced by the admirable ar- 
rangement of the court, the Hungarian exhibit 
might create a passing interest rather than serve as 
a text-book for careful study ; but to the compara- 
tively few who visit an international exhibition for 
a deeper purpose than mere transitory amusement, 
a key is needed to the text-book, and this is sup- 
plied by the admirable catalogue already referred 
to, and which, formed by the contributions of 
several well-known Hungarian writers, has been 
edited by the Commissaire-General of the section, 
Dr. Aladér Navay de Foldedk. The scheme of the 
catalogue is excellent ; it does not, as in the case of 
the British catalogue, devote much space to the in- 
terests of the individual exhibitors; but it takes 
each section of objects as a text on which is based an 
essay ; as asample from which may be judged the 
resources of the empire. No better system could 
have been devised than this for treating a large 
number of exhibits which are illustrative rather than 
commercial, and it is to be regretted that it will not 
be more widely read, and its information remem- 
bered, than is likely to be the case. Unfortunately 
our space is too limited to give more than the 
merest outline of its contents. 

Turning first to the subjects that lie most within 
our scope, we find that the State Hungarian Rail- 
way Department has made a display, full of interest, 
of the Government railway system, illustrated 
by plans, diagrams, statistics, photographs, and 
pt ore the latter chiefly consisting of a large series 
of excellently finished models of locomotives and 
rolling stock. The railway system of Hungary was 
inaugurated in 1820, and 27 years later 185 kilo- 
metres were in operation. To-day this has been 
increased to about 14,000 kilometres, of which 
more than half belong to the State, the remainder 
being operated by the State or by private com- 
panies. They are for the most part single lines, 
running over vast stretches of level country, the 
chief works involved being the crossing of the 
larger rivers, the Danube, the Tisza, the Drave, and 
the Save. The number of passengers transported in 
1895, the latest year for which reports are issued, 
was over 53 millions, and 29 million tons of mer- 
chandise were carried. The railways, as regards 
their construction, equipment, and management, 
may be ranked as first-class, and the speeds have, 





of late years, been increased to bring this important 
feature also into the first rank. As regards security 
in travelling, the last returns show that the number 
killed per million kilometres traversed, was .0289. 
The gross receipts from Hungarian railways in 1895 
was about 11,060,000/., and the expenses 6,800, 0001 ; 
on the State lines the ratio of working expenses 
to gross revenue was 61.8, and on the private lines 
about 56.5. It is of interest to note that while in 
1882 materials for railway construction, equipment, 
and working were imported from foreign countries 
to the extent of 37 per cent., in 1895 this had 
been reduced to 11 per cent., indicating the large 
development of private industries during the past 
15 years. The services of posts, telegraphs, and 
telephones show a growth similar to that of the 
railways. 

While the chief industries of Hungary are agri- 
cultural and pastoral, its mineral resources of many 
kinds are so large as to promise a constantly increas- 
ing source of wealth, and, as regards the iron and 
steel industries, they are already greater than may 
be imagined. Coal is widely distributed through- 
out the country, and ranges in its character from 
lignite to anthracite ; it is mined by a large number 
of private companies, and the total output for 1895 
was about 4,100,000 tons, having a value of 14 mil- 
lions sterling. Iron ores are found in abundance 
in the foot-hills of the mountain ranges frontier. 
The mines are worked by a number of companies and 
private owners, and the output amounted in 1895 
to 1,200,000 tons ; of this one-third was exported, 
and the remainder converted for home require- 
ments. There are at least 20 important iron works 
in Hungary, some belonging to the State, others to 
princely proprietors, and the remainder to public 
companies. Timber is used to a considerable ex- 
tent as blast-furnace fuel. The total output of pig 
iron, charcoal, and coke in 1895 was 350,000 tons. 
One of the most interesting, though not the largest, 
of these works, is that of the Company Rimamur- 
any-Salgotarjin, which is supplied with mineral 
from its own mines by a rope railway 21 miles 
long, and this is exceeded by the State foundry at 
phe snap. which has three charcoal furnaces 
and one coke furnace ; the charcoal is supplied by 
a rope railway 30 kilometres in length, and the 
ore by two similar lines, each 10 kilometres long. 
There is no export of pig iron, the amount manu- 
factured in the country being barely sufficient for 
home requirements. There are only nine or ten 
steel works throughout the whole of Hungary, but 
they are remarkable for the completeness of their 
installation. A very brief summary of these works 
must find a place here. The Rimamurany-Salgo- 
tarjin Company have three Thomas converters, 
four Martin-Siemens furnaces, 78 generators, and 
34 furnaces of different kinds; they have one 
10,000 horse-power rolling mill, and ten other 
trains ; these, together with the general extensive 
plant of the works, are driven by steam, water 

wer, and electricity, to the extent of 11,000 

orse-power. The output in 1895 of rails, plates, 
tyres, &c., was 106,555 tons. The State steel 
works of Didésgyér has two Bessemer converters, 
four reverberatory furnaces, five Martin-Siemens, 
and 14 other furnaces; 68 steam boilers ; a 3500 
horse-power reversing mill ; three other rolling 
mills, and power—steam, hydraulic, and electric—of 
8320 horse-power. This company is now erecting a 
large works for the production of crucible steel. The 
output of all kinds for 1895 was 75,474 tons. The 
Steel Company of the Austrian and Hungarian 
State Railways has two works, at Resicza and at 
Anina, The product of all kinds amounted to about 
55,000 tons, and the plant comprises four Bessemer 
converters, six Martin --Siemens furnaces, four 
puddling and 30 other furnaces ; 30 steam genera- 
tor; a 2000 horse-power rolling mill, and other 
rolling mills, and 5660 horse-power, steam hy- 
draulic, and electric. The other steel works of 
Hungary are given in the subjoined list : 


Royal Hungarian Steel Worksof Zélyom- Tons. 

rez6 es ae soe in .-- 29,400 
Royal and Imperial Company of Zélyom 12,160 
The Prihradny Metallurgical Company 


of Biké&s __... ash er ee ice GOS 
The Brass6 Company at Nandorhegy ... 5,500 
Prince Phillipe of Saxe-Coburg Gotha, 

at Pohorella 42 cal i ... 8,000 
The Nadrdg Metallurgical Society .. 8,000 


During the ten years ending 1895 the steel in- 
dustry of Hungary has shown an increase of 45 
per cent. 

Other mineralogical and metallurgical industries 
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of Hungary are not without importance. Gold to 
the extent of 4400 1b. is obtained annually, and 
silver to about 20 tons. The production of lead’ is 
from 2000 to 2500 tons; of copper, 300 to 400 
tons, and of antimony, from 800 to 900 tons. 
Cobalt and nickel also exist, and in 1893 were 
mined to the extent of about 34 tons. Salt mining 
is a Government monopoly of considerable im- 
portance. The salt deposits occur in the recent 
tertiary formations, and extend over a large area, 
often in very thick veins. In 1894, the production 
was 169,200 tons, giving employment to 1100 work- 
men, and yielding a revenue to the Government of 
13 millions of florins. 

Agriculture forms the chief source of industrial 
wealth in Hungary, and fortunately the industry 
has not been paralysed as in this and some other 
countries. he vast wheat fields of Hungary 
occupy half of the area devoted to cereal crops, and 
30 per cent. of the cultivated lands. From 1890 to 
1895, the average area on which wheat was grown 
was about seven millions of acres, and the average 
product was 4,200,000 tons. Most of this is 
consumed in the country, but the export trade 
is large, and about half reaches foreign markets 
as flour. Austria is the best customer, taking 
about 95 per cent. of the total; Germany buys 
over 120,000 tons, and we import about 50,000 
tons of flour annually. The cultivation of maize 
follows next to that of wheat, the value of the crop 
being now about three millions sterling, while the 
beet-root culture is assuming very large proportions. 
Of cereals, other than wheat and maize, the pro- 
portions are but small, and the area of land de- 
voted to hay is less than 9 per cent. of the total 
under cultivation. The forestry interests of Hun- 
gary, both those of the State and of the Communes, 
are very extensive; the former cover about 20 
million acres. The administration is a branch of 
the Agricultural Department, and one of its impor- 
tant duties is the replanting of devastated or de- 
forested tracts; no less than 107,700,000 trees were 
distributed for this purpose during the ten years 
ending 1894, The net revenues from this source 
are somewhat less than a million sterling. We have 
not space to follow the remaining essays in this 
most interesting catalogue—essays on viticulture, 
tobacco, mineral waters, farm stock, textile indus- 
tries, and several other subjects. We have said 
enough to confirm the statement made at the com- 
mencement of this article, that the Hungarian 
Section contains the examples that illustrate this 
volume, and we must reserve a few lines for the 
exhibits themselves. In the section devoted to 
Education, we find contributions from the Royal 
National Hungarian Schools des Arts et Métiers, at 
Buda-Pesth, and at Kassa ; and from various technical 
schools for working of wood, stone, metals, &c. In 
fact, more than 20 national colleges are represented. 
The mineral waters of Hungary are represented by 
examples from a great number of different springs, 
the whole forming attractive exhibits. The indus- 
trial and decorative arts are fairly well represented, 
and if there is only only one exhibition under the 
head of Electricity, the name of Ganz and Co. is 
strong enough to fill a section by itself. The rail- 
way exhibits we have already referred to. The 
section of alimentary industries is a wide one, and 
embraces a large number of exhibitors; of flour 
manufacturers ; sugar works ; wine industries ; dis- 
tillers, and tobacco growers. There are a few ex- 
hibitors of textiles and of clothing, and a long list 
of those showing agricultural produce. The exten- 
sive and valuable contribution of Hungary has con- 
tributed largely to the conipleteness of the Brussels 
Exhibition, and the success she has achieved is due 
to the skill and energy of the Commissaire-Général 
of the section, Dr. Aladir Navay de Foldeak. 








NOTES. 
Tue Late Mr. Joun Ramsporrom. 

WIpEsPREAD regret has been experienced at the 
death, on the 20th inst., of Mr. John Ramsbottom, 
who did so much towards the evolution of the 
modern locomotive. Indeed, he was closely iden- 
tified with many branches of engineering, and we 
defer our extended notice of his career until next 
week, owing to pressure on our space to-day. Hewas 
inhiseighty-fourth year, having been bornat Todmor- 
den, in Yorkshire, on September 11, 1814. He was 
with thelocomotive engineering firm of Messrs. Sharp, 
Roberts, and Co. before he entered the service of 
the Manchester and Birmingham, now the London 





and North-Western Railway, afterwards succeeding 
Mr. Trevithick at Crewe, and continuing with that 
company until failing health compelled him to relin- 
quish some of his labours in 1871. He was one of 
the originators of the Institution of Mechanical 
Engineers in 1847, was elected to the Council in 
1849, becoming a vice-president in 1854, and finally 
was President in 1870and 1871. During this period 
he was specially active as an inventor, and the 
Institution were fortunate in securing from him a 
long series of valuable contributions relating to the 
improvements he introduced. These matters, how- 
ever, we must leave to be dealt with next week. 


Exectric Power FRoM THE St. LAWRENCE. 

The enormous electric power station at Niagara 
is about to be eclipsed by a still larger plant on the 
St. Lawrence River. This splendid stream runs 
through a series of rapids near the township of 
Massena, and in the course of 7 miles it falls up- 
wards of 56 ft. This, of itself, would not render 
the position applicable for the generation of water 
power on a very large scale; but it happens that 
at a distance of about 3} miles from the main river 
there runs another—the Grass River—which takes 
its course through a gorge nearly 50 ft. deep. The 
Grass River, although trifling compared with the 
St. Lawrence, would be accounted large here. It is 
300 ft. wide, and its gradient is so flat that although 
it joins the St. Lawrence below the falls, there is, as 
stated above, an available fall of 50 ft. between the 
two. All that is required is to cut a canal through 
the level plateau, and to establish a power-house on 
the banks of the smaller river. The long and ex- 
pensive tunnel which carries away the tail water at 
Niagara is not needed here, and as the fall is of 
comparatively moderate depth, the engineering 
problem presents fewer difficulties. The canal, 
which is to be 220 ft. in width at the surface, and 
about 26 ft. in}depth, will run through clay soil, 
with limestone rock underneath. The quantity of 
water which can be withdrawn from the St. Law- 
rence is only limited by the requirements of the 
navigation, which passes the rapids in a canal, and 
practically there is more than can be used. It is 
proposed to make the canal of dimensions to 
develop 150,000 horse-power, of which one-half 
will be rendered available in the first instance. 
For this purpose 15 sets of turbines and 
electrical generators will be installed. The 
head of water in the turbine flumes will be 
about 19 ft., while the draught tubes below the 
turbines, with 21 ft. to the water in tail race, 
make 40 ft. in all. The turbines will be on hori- 
zontal shafts, two wheels on each shaft. The 
generator house will in each case be divided from 
the turbine flume by a well, through which the 
shaft will passin a stufting-box. This plan of dupli- 
cating the turbines enables the diameter to be 
kept small, and the speed proportionately high. 
The outside diameter of the generators will be 
about 20 ft., and the shaft connecting them to the 
turbines 22 in. in diameter. The total length of 
the power house to accommodate the 15 main gene- 
rators will be 525 ft., whilst in an annexe there 
will be exciters representing 2000 horse-power. It 
is estimated that the entire plant, including ma- 
chinery for 75,000 horse-power, and a canal repre- 
senting 150,000 horse-power, will cost about half-a- 
million sterling, and that the power can be sold at 
from 48s. to 60s. per year per horse-power, running 
24 hours per day. It is anticipated that a large 
amount will be used in the manufacture of alumi- 
nium, which ought to be very cheap in the near 
future. The engineers to the scheme are Messrs. 
Kincaid, Waller and Manville, of Westminster, 
and Mr. John Bogart, of New York. The follow- 
ing is,a list of the chief electric water-power 
plants in America, besides that at Niagara : 
Macon, 5000 horse-power; Weldon River, North 
Carolina, 10,000 ; Knoxville, 5000 ; Mechanicsville, 
5000; Corral, Hollow Mines, California, 9000 ; 
Sacramento, 11,000; the Pelzer Manufacturing 
Company, 7610; Big Cotton Wood Power Com- 
pany, 6800; Columbia Water-Power Company, 
5000 ; Lachine Rapids Hydraulic Company, 12,000 ; 
Pioneer Electric Power Company, 11,000 horse- 
power. 


Russta, JAPAN, AND Korea. 

Since the termination of the Chino-Japanese war, 
it has been evident that the influence of Japan in 
Korea has diminished, and that in Korea, as in 
China, Russia had by diplomacy been able to obtain 
what Japan had sought by spending blood and 
treasure. The treaty which Japan has just signed 





with Russia seems to show that whatever hope 
Japan may have cherished up to the last of retaining 
her ascendency in Korea, has disappeared, and that 
Russia, taking advantage of the course of events, 
has now practical control of the peninsula. With 
her usual diplomacy, however, this does not 
at first sight appear, and the treaty is accom- 
panied by a Government communiqué, point- 
ing out that the arrangements contained in it 
were made in pursuance of Russia’s wish to 
dispel any misunderstanding with Japan concern- 
ing Korean affairs, and that they are the imme- 
diate result of the Chino-Japanese war, and of 
the situation thereby created in Korea, and in 
no way violate the principle of Korean inde- 
pendence as laid down in the Treaty of Shimonseki. 
Korea retains full liberty of action in all questions 
of home and foreign policy, and Russia and Japan 
declare their readiness to support the King of 
Korea in permanently assuring the maintenance of 
order, which for a time was disturbed by the Chino- 
Japanese war. This end, it is added, can only 
be secured by the organisation of a force of 
native troops and police. It is also intended to 
establish an equilibrium between revenue and ex- 
penditure. Both the high contracting parties are 
also prepared, in case of need to guarantee foreign 
loans in order to insure the organisation of the 
army and police, so that the maintenance of order 
may be assured without foreign aid. When, how- 
ever, it is remembered that the King of Korea is 
still a refugee in the Russian Legation, we see at 
once that Russia has practically the ball at her 
feet, and formal treaties may for the most part 
be looked upon simply as international civilities. 
The memorandum sets forth that both Powers leave 
the question of the King’s return to his palace to be 
decided by himself, but statesthatas soonasall danger 
appears to have been removed, friendly counsels will 
be given him to do so, but it is evident that a king 
who resumes his throne under such conditions must 
be the puppet of the protecting Power. Japan is to 
be permitted to keep in the country 200 gendarmes 
for the protection of her telegraph lines, and three 
military detachments for the protection of the Japa- 
nese settlements at Seoul, Fusan, and Gensan. 
Russia is to be allowed to maintain military de- 
tachments of the same strength as those of Japan 
for the protection of the Russian Legation and Con- 
sulate. As soon as order has been completely re- 
stored the contracting parties undertake to withdraw 
their troops. So far as is necessary to facilitate 
communication, Japan will retain the administra- 
tion of the telegraph line now in her possession, 
and Russia will construct a telegraph line from 
Seoul to the frontier, which Korea will have the 
option of purchasing as soon as she has the neces- 
sary funds at her disposal. The memorandum con- 
cludes by stating that any misunderstandings which 
may arise between the two countrie: as to the pro- 
visions of the convention are to be peacefully 
settled by the representatives of the two Powers. 
It is to be hoped that such will be the case, but it 
is to be feared that problems will arise which cannot 
be so settled. Both the Chinese and the Koreans 
have long memories, and backed up, as they are 
certain to be, by Russia, they are both likely to 
take the earliest opportunity of paying off old scores 
with Japan. This treaty, which practically deprives 
Japan of the last great prize of her victory over 
China, is, we believe, the inevitable outcome of her 
methods of administration in Korea since the war, 
inasmuch as she failed to contiliate the prejudices 
and respect the customs of the Korean people, 
thus again proving that it is very often possible to 
obtain by tact what cannot be got by force. 





FrencH Mrcuanicat Inpustry.—The Fives-Lille Com- 
pany had a good year’s business in 1895-6, especially as 
regards locomotives and electric appliances. Including 
the balance brought forward from 1894-5, the profit 
realised for 1895-6 was 54,2147. This balance admitted of 
a dividend upon the share capital for the past financial 
year at the rate of 7 per cent. per annum, a reliquat of 
19,787/. being carried Roeond to the credit of 1896-7. 





Souru Arrican Gop Mintnc.—The production of gold 
in the various districts of the Transvaal last year amounted 
to 2,497,946 oz., as compared with 2,470,205 oz. in 1895. 
The value of the production last year was 8,597,013/., as 
compared with 8,680,717/. in 1895. The number of white 
people employed in the Rand mines last year was 7430 ; 
the salaries and wages paid to them for the year amounted 
to 2,113,5867. The number of natives employed in the 
Rand mines last year was about 70,000, 


























May 28, 1897.] 


ENGINEERING. 





723 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday, which was 
held as the Queen’s birthday, was a dies non on ’Change, 
so far as the sale of pig iron was concerned. On Friday 
forenoon, however, after some slight hesitation at the 
opening, the market became very steady, and a fair 
amount of business, reaching up to about 20,000 tons, was 
transacted. Prices improved. About 20,000 tons changed 
hands in the afternoon, and the market closed very 
strong. Scotch warrants finished 5d. per ton up on 
the day, and Middlesbrough hematite iron as much 
as 8d. per ton. The settlement prices at the close 
were as follow: Scotch iron, 45s. 104d. r ton; 
Cleveland, 40s. 104d. ; Cumberland and Middlesbrough 
hematite iron, 48s. 104d. and 50s. per ton respectively. 
Business on Monday forenoon included about 20,000 tons. 
The tone was flat, on the revival of rumours of early 
trouble in the engineering trades, prices all round de- 
clining 24d. to 6}d. per ton. There was a renewal of the 
selling in the afternoon, and in the absence of support 
the ‘* bears” managed to smash prices rather severely. 
Some 30,000 tons were dealt in, and at the close Scotch 
iron was down 104d. per ton, and Cumberland hematite 
iron 1ld. per ton. Settlement prices at the close were, 
respectively, 45s., 40s., 48s., and 49s. 6d. per ton. At 
the forenoon meeting of the “ring” on Tuesday, 25,000 
tons were sold, and prices had another slump—from 
2)d. to 54d. per ton. In the afternoon the tone was 
steady, the finished being at about the same as at 
mid-day. Other 20,000 tons were dealt in; and 


the settlement prices were 44s. 74d. 39s. 6d.,- 


47s. 6d.; and 49s. per ton respectively. A good 
business was done this forenoon, when close on 30,000 
tons of pig iron changed hands, including some lots of 
Scotch at 45s. per ton three months fixed. Prices were 
firm, there being a rally of 2d. to 24d. on Cleveland and 
Scotch. The market continued firm in the afternoon at 
about the forenoon closing prices. Sales were scarcer, 
only about 10,000 tons being dealt in. The settlement 
prices were 44s, 9d., 39s. 103d., 47s. 9d., and 49s. per ton. 
The following are the quotations for several No. 1 
special brands of makers’ iron: Clyde, 50s. per ton; 
Fj: ee A and Summerlee, 51s ; Calder, 51s. 3d. ; Colt- 
ness, 52s.—the foregoing all shipped at Glasgow; Glen- 
arnock (shipped at Ardrossan), 50s.; Shotts (ship: at 
Feith), 51s. 6d.; Carron (shipped at Grangemouth), 51s. 6d. 
per ton. Here are the returns of shipments from all Scotch 
ports, which last week amounted to 5743 tons, as com- 
pared with 5023 tons in the corresponding week of last 
year. They included 100 tons for India, 375 tons for 
Australia, 890 tons for Germany, 440 tons for Holland, 
230 tons for Spain and Portugal, 815 tons for China and 
Japan, and coastwise 2720 tons. The number of fur- 
naces in actual operation in Scotland is still 81, being 
the number in blast at the same time last year. The 
deliveries from stores are still very heavy, and while 
there is more speculation than there was, it can- 
not be said that the public are eager as yet to 
take an interest in pig-iron warrants. The advance in 
prices which occurred last week, as already noted, has 
caused the larger class of consumers, both foundries and 
steel works, to place contracts more freely than of late. 
With regard to the Continental demand, it has not re- 
sponded to any marked extent. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
356,800 tons yesterday afternoon, as compared with 
357,245 tons yesterday week, thus showing a reduction 
amounting for the week to 445 tons. 


Finished Iron and Steel.—The finished iron and steel 
trades are in a very satisfactory condition. There is plenty 
of work on hand, and prices are firm. 


Glasgow Copper Market.—Copper was some 3s. 9d. per 
ton lower last Friday forenoon, when business was done 
at 497. 6s. 3d. per ton three months. There was nothing 
doing in the afternoon, but the quotations partially re- 
covered to 491. per ton cash buyers and 497. 7s. 6d. three 
months. At the forenoon market on Monday there was 
nothing done, but the price was marked down 5s. per ton. 
The afternoon market was likewise a blank, but the 
quotations dropped other 5s. per ton. One lot of copper 
was sold at yesterday’s forenoon market, when the price 
declined 1s. 3d. per ton. The market was a blank in the 
afternoon, but the quotations were easier. There was an 
idle market this forenoon, when the price was advanced 
2s. 6d. per ton. Prices rose other 6s. 3d. in the afternoon, 
without business being done. 


New Shipbuilding Contracts.—The Grangemouth Dock- 
ie Company have contracted with an English firm to 

uild a modern cargo steamer for the coal trade, to carry 
about 1500 tons on a light draught, and to steam 103 knots 
loaded. She is to be fitted with very large hatches for 
self-trimming. Thedockyard company have at present in 
hands a similar vessel.—Messrs. Alexander Stephen and 
Sons, Linthouse, have contracted with the British India 
Steam Navigation Company to build and engine two large 
steamers. The vessels will each be over 400 ft. long, and 
are intended for carrying cargo. 


Scotch Contract for the Chinese Government.—Messrs. 
Martyn Brothers, Chapel-street Engine Works, Airdrie, 
have just concluded a contract for the supply of a pair 
of coupled engines for coin stamping at the Imperial 
Mint of China, at Canton These supplies are to be of 
the same type and quality as the two pairs of similar 
engines an ring that were installed for the Chinese 
Government te the late firm of Dick and Stevenson, 


Airdrie, some eight or ten years age. Mr. Stevenson, who 
designed the earlier machinery, has been commissioned to 
supervise the execution of the contract and to steam and 
test the engines before shipment. The contract was com- 





peted for in both England and Germany, but ultimately, 
as in former instances, found its way to Scotland. 


Messrs. Baird and Co.’s Pits at Baillieston.—Owing to 
the fact that the lease of Messrs. William Baird and 
Co.’s five pits at Baillieston has expired, the pits are 
totally stopped, and the miners have all been paid off. 
The mineral in the pits is well worked out. The manage- 
ment have commenced to ‘“‘draw” the plant from “the 
different collieries, such as the pit engines, pipes, rails, &c. 


Pier Extension at Helensburgh.—The contractors for the 
Helensburgh Pier extension—Messrs. Young and Sons— 
are pas their plant into position, and a start will be 
fairly made in a day or two, if it has not already been 
commenced. The new structure will be considerably 
larger than the present one, the landing stage being 30 ft. 
longer and 25 ft. wider. In addition to commodious 
waiting-rooms, there will be a large goods shed provided, 
as it is hoped that increased accommodation will foster a 
greater goods traffic than has hitherto been the case. 


A New Engineering Works for Renfrew.—It is stated 
that negotiations are proceeding for the lease of 25 acres 
of ground near Renfrew on which are to be erected a 
_ general engineering works. The promoters are 
said to be German and English capitalists, who are 
interested, it is said, in some patents for boiler and boiler- 
tube making. 


American Competition in the Tube Trade.—With refe- 
rence to the competition offered by America to the steel 
tube trade here, a local maker states that the pipes made 
by the United States producers (who have secured the 
pipe-line orders for Sumatra and Borneo) are inferior in 
quality to those made in this country, being of Bessemer 
acid steel, and that it is cheapness which has appealed 
to the buyers. He also affirms that the boiler tubes the 
are sending over here are of inferior material, whic 
no authorities in this country would pass. The dura- 
bility of this class of steel has yet to be discovered, 
and the trade are advised not to be alarmed. They 
certainly should not take alarm, but they will be 
unwise if they ignore a competition that has got 
a footing in Sumatra and Borneo, that is successfully 
sending material direct to South Africa (a field which at 
one time promised to bea preserve), and that has now come 
to their owndoors. This matter has roused the ire of the 
local agents of the American contractors. They say that 
‘as a matter of fact, their principals have undertaken to 
supply wrought-iron pipes to that order, tested to a hy- 
poste A nang of 1500 lb., of such quality as is ech 
supplied for purposes of the kind.” 


New Iron Foundry for Whiteinch.—Last Friday, the 
Partick Dean of Guild Court granted to Mr. James 
M‘Ewen, ironfounder, Glasgow, authority to build on 
ground in Hill-street, Whiteinch, an iron foundry, 
with gate-house, pattern-shop, smaller foundry, chimney 
stalk, and all the necessary buildings and offices. Mr. 
M‘Ewen was for many years connected with the old 
Pheenix Foundry, Glasgow. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Queen at the Cyclops Works.—One of the leadin: 

events of the past week was the Royal visit to Sheffield, 
and one of the most interesting incidents in connection 
therewith, the ceremony at the Cyclops Works of Messrs. 
Charles Cammell and Co., where Her Majesty witnessed 
the rolling of an armour-plate for LMS. Ocean. The 
extensive works of Messrs. Cammell were en féte on the 
occasion, the buildings and roadways through which 
the Royal carriage passed — literally clothed in 
foliage, flowers, and bunting. er Majesty was re- 
ceiv y Mr. Alexander Wilson, managing director, 
and Master of the Cutlers’ Company of Hallamshire. 
ping Bere ce had been made for the ceremony. 

the Royal carriage, containing the Queen, Princess Chris- 
tian, and the Duke of Connaught, drew up alongside a 
dais erected in the mill, the huge door of the furnace was 
immediately raised, and the ponderous ingot, 24 in, thick, 
and weighing some 33 tons, slowly dragged under the 
rollers. Backwards and forwards it was drawn some 
dozen times, growing visibly thinner under the immense 
pressure, till the required thickness was reached. The 
occupants of the Royal carriage had been supplied with 
hand-frames of coloured glass, which not only tempered 
the brilliant rays, but served as a protection from the 
heat, and — these for a quarter of an hour they 
watched with the keenest interest the whole of the pro- 
cess. The Queen remained over half an hour in the 
works, and immediately afterwards entered the Royal 
train, which was in waiting on a railway line connec 
with the establishment. ‘The train joined the Midland 
main line a short distance away, and proceeded over the 
Dore and Chinley Railway to Manchester, and thence by 
the London and North-Western Railway to the north. 


Railway Development in South Yorkshire. — Major 
Marindin, C.M.G., last week made an official examina- 
tion of the new line of railway which the Midland Com- 
pany have just completed in South Yorkshire. Though 
only some 10 miles in length, the rich mineral country 
ene out, and the importance of the connections, stamp 
the line as an undertaking of considerable importance. 
The new branch commences with a junction with the 
main line between Brightside and Wincobank stations 
on the borders of the city of Sheffield, and passes 
through Ecclesfield, Chapeltown, Wentworth, and 
Tankersley, Elsecar and Hoyland, and Wombwell, 
to what is known as the Barnsley West Junction, close 
to the town of Barnsley. Most of this district has in the 
ee been very badly served. From Hoyland, r, and 

ankersley long distances have had to be travelled before 
a railway could be touched. The line also shortens the 





distance to Barnsley by three or four —, as compared 
with the old route vid Masborough and Cudworth. Five 
nger stations are being erected, the offices and other 
uildings being almost completed. It is three or four 
years since the contractors commenced to lay out this con- 
necting link, and some months ago the company were able 
to deal with mineral traffic from Thorncliffe. Latterly 
mineral trains have been worked over the whole system. 
The formal opening of the line to the public, it is under- 
stood, will take place on July 1. 


The Workmen’s Compensation Bill. — The Sheffield 
Chamber of Commerce, at their meeting on Wednesday, 
expressed very decided opinions about the injustice which 
they state will be done to a large body of manufacturers 
in the country, and especially to the coal industry, by the 
passing in its present form of the Workmen’s yy ad 
tion Bill. Mr. A. M. Chambers, President of the Fede- 
rated Coalowners’ Association, after a strongly condem- 
natory speech, moved a resolution protesting against the 
principle of the Bill, imposing on employers the respon- 
sibility for accidents over which they had no control, and 
against the undue haste with which it was being pressed 
through Parliament. The resolution was unanimously 
carried. 


Tron and Stcel.—There is no slackening in the activity 
in the engineering establishments either at Sheffield or 
Leeds. firms 2 have laid themselves out for produc- 
ing electrical machinery are specially busy, and although 
overtime is being worked there is some delay in deliveries. 
Builders of locomotive engines are well booked for some 
months ahead ; but there is not the pressure of work ob- 
servable until recently in the — producing tyres, 
axles, and other railway material. The check in the ship- 
building trades has caused a serious falling off in orders for 
marine work ; and there is not so much doing in heavy 
castings. There has been of late an increase of business 
at the rolling mills ; not only of steel specially needed in 
the Sheffield trade, but also of wire rods. For some time 
Continental houses have been underselling local firms in 
wire for fencing and similar age ; butin use it has 
been found too soft and pliable, and there is reason to hope 
that some of the trade is coming back. Theiron and steel 
marketsare firmer than they were afortnight ago; although 
on the month prices for all classes of hematite and common 
irons have dropped from 1s. to 1s. 6d. per ton. The 
threatened strike in the engineering trade in the north is 
already having an unfavourable effect upon the local steel 
industry, as well as on some other branches. The placing 
of orders for future delivery has received a check. There 
is trouble threatened with the blastfurnacemen of 
Middlesbrough, and that is adversely affecting business. 


South Yorkshire Coal Trade.—As a rule, the reports 
from all parts of the Yorkshire coalfield are of an en- 
couraging character. The requirements of manufacturers 
seem as great as for some time past, and a very heavy 
tonnage 18 going into some of the iron and steel works. 
The demand for house coal is better than has been known 
at the same period for — and there is no falling off in 
the tonnage going south and to the ports. Best Silkstone 
is still quoted at 8s. 6d. to 9s., best Barnsley softs at 7s. 6d. 
to 7s. 9d., and seconds 7s. to 7s. 3d. There is no “ 
in the quotations for small coal, slack, and smudge. The 
coke ovens are fully employed, and there is ready sale for 
all produced, both for steel melting and foundry purposes. 
The management of the Denaby and Cadeby Main 
Collieries, Limited, prosecu three of their men. The 

it lads struck work, and the defendants were asked to 
eave filling and tram, and they refused to do so. Each 
was fined 2s, 6d. damages and costs. 





Be.Gian Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of May was 36, 
while eight furnaces were out of blast at the same date. 
The total of 36 representing the number of furnaces in 
blast in Belgium at the commencement of May was made 
up as follows: Charleroi group, 16; Liége group, 14; 
Luxembourg, 6; total, 36. The production of pig in 
Belgium in April amounted to 92 Bo tons, a8 compared 
with 66,750 tons in April, 1896. The aggregate output in 
the first four months of this year was 362,445 tons, as 
—— with 268,520 tons in the corresponding period 
0! 





Water Suprry or NorrincHam. — Another water 
famine is threatened—this time at Nottingham. The 
works, which are regarded as inadequate, are (as at Lei- 
cester) under corporation management and control, The 
— of the Nottingham situation.is indicated by the 
act that on Saturday the Nottingham water engineer 
(Mr. D. M. F. Gaskin) issued a notice recommending 
extreme caution in the use of water and the avoidance of 
all possible waste. The works and ways committee of the 
Nottingham Town Council has also passed a resolution 
discontinuing for the present the watering of the streets. 
The spring has been an unusual] = one, and this 
explains, to some extent, the trouble which has arisen at 
Nottingham. At the same time it appears doubtful 
whether —as at Leicester—the corporation authorities 
have given quite sufficient attention to the growth of the 
town and the consequent increase in the demand for 
water, although they have been promoting an extension 
of works Bill in Parliament this session. Sir F. Bram- 
well, who has been consulted, recommends that in order 
to get the town out of the present difficulty two wells 
able to deliver 2,000,000 = of water per diem should 
be at once commenced. The present population of Not- 
tingham and its suburbs is estimated at 280,000 ; a supply 
of 25 gallons per head per day represents a daily average 
consumption of 7,000,000 gallons; and this, according to 
Sir = ramwell, is in excess of the present average daily 
supply. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change, the market was quiet in 
tone, and not much business was transacted. A few sales 
were recorded at 40s. for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and that figure was generally 
quoted, though many makers, most of whom are well sup- 
plied with orders, were not disposed to sell at such a 
price. Owing to possible serious labour troubles, very little 
disposition to do forward business was shown. No. 1 
Cleveland pig was put at 42s. 3d., No. 4 foundry and grey 
forge 39s. 9d. to 40s., and mottled and white each about 
39s. 6d.—all for early delivery. Middlesbrough warrants 
were quiet and flat throughout the day, opening at 
39s. 7d. and closing 393. 74d. cash buyers. East coast 
hematite pig iron was not in such good request as it 
has been, buyers being influenced by the weaker state 
of the warrant market and prices were rather easy. For 
early delivery of Nos. 1, 2, and 3 the general price 
named was 49s. 6d., and merchants sold a good deal at 
that figure, but few of the makers were prepared to sell at 
anything below 50s. Spanish ore was somewhat stiffer, 
owing to the improvement in freights. Rubio sold at 
14s. ex-ship Tees, but most dealers who had any to 
sell put up their price to 14s. 3d. To-day’s market 
was rather more cheerful, and though the amount 
of business actually done was not large, the general 
feeling was a little better, and inquiries were more 
numerous. Quotations for makers’ pig iron were 
practically unaltered, but Middlesbrough warrants ad- 
vanced to 39s. 10d. cash buyers. On the whole, the 
northern pig-iron trade must be regarded as in a fairly 
satisfactory condition. Shipments keep very heavy, and 
inland deliveries are large. Threatened labour troubles 
are alone responsible for the present temporary lull. 


Blastfurnacemen and the Eight-Hours Day.—A deputa- 
tion from the Cleveland Blastfurnacemen’s Association, 
comprising delegates from practically all the blast-furnaces 
in the north-east of England, met the ironmasters at 
Middlesbrough on Monday, and asked that an eight- 
hours shift be conceded, or that Sunday labour cease. 
The ironmasters having heard the men’s — for 
either an eight-hours day or cessation of Sunday work, 
regret that the men have not addressed themselves to 
answering the considered reply given to the deputation 
on January 28, 1895. The ironmasters are unable to see 
that any reason has been adduced to show that the trade 
can safely adopt the change, which must necessarily 
impose a very heavy burden on an industry whose condi- 
tion is already sufficiently critical. Under these circum- 
cumstances, they think that, until the men are prepared 
to reply to the arguments previously adduced, the dis- 
cussion cannot be prolonged with advantage. As regards 
the question of ceasing work on Sunday, the matter was 
most carefully considered some years ago, and the conclu- 
sion then come to, based, in the case of some works, on 
actual experience, was that-this was quite impracticable. 
All the recent changes in furnace practice have made it 
more imperative that work should be continuous. 


Manufactured Iron and Steel.—Little change can be 
reported in these important branches of the staple in- 
dustry. Plates and angles are rather easier, but prices 
for other articles are well maintained. Steel ship-plates 
are 5/. 2s. 6d. ; steel ship-angles, 5/.; iron — 51.; 
and iron ship-angles, 4/. 17s. 6d.—all less the usual dis- 
count. The ascertainment of the accountant to the Board 
of Arbitration leaves wages unaltered. 





BraAzILIAN Rattways.—All contracts concluded for the 
construction of further Brazilian State lines have been 
rescinded. The Brazilian Government will have to pay 
a substantial amount for indemnities to the contractors. 
The Government proposes to continue its policy of leas- 
ing existing State lines, but it does not appear to have 
made much progress at present in giving actual effect to 
its ideas upon the subject. 





CENTRAL ARGENTINE RatLway.—The revenue of this 
undertaking in the second half of last year was 477,9-481., 
as compared with 369,422/. in the ig py period 
of 1895, showing an increase of 108,5267. The net earnings 
in the second half of last year were 237,558/., as compared 
with 159,857/. in the corresponding period of 1895, show- 
ing an increase of 77,7012. The length of line in - 
tion at the close of 1896 was 790 miles. ‘The ratio of the 
working expenses to the traffic receipts in the second half 
of last year came out at 50.30 per cent. The length of 
line in working was increased in the second half of last 
year to the extent of 20 miles, 





Rustox, Procror, anp Company, Lurrep. — The 
eighth annual report of the directors of this company 
states: ‘‘Owing to the disastrous state of affairs in South 
Africa, the failure of the harvests ‘n South America and 
Russia, the famine in India, together with the unusually 
severe competition by English and foreign makers (conse- 
quent upon the reduced volume of trade), the result of 
last year’s working has not been nearly so satisfactory as 
heretofore. The directors regard this as quite an excep- 
tional year, and look forward with confidence to a quick 
return of the former prosperity of the company. The 
directors propose a dividend of 8s. per share, or 4 per cent. 
for the year, leaving a balance to be carried forward of 
2024/. 15s. 2d. As in previous years, the stock of materials 
and the finished stock and machinery at Lincoln and 
abroad have been taken at cost price. The buildings, 
plant, and machinery have been well maintained out of 
revenue, in addition to which a depreciation of 4 per cent. 
has been deducted from plant and machinery.” 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has continued active, 
and the demand is expected to be good until the 
Whitsun holidays. The best descriptions have made 11s. 
to 11s. 3d. per ton, while secondary qualities have brought 
10s. 3d. to10s.6d. per ton. With the still nearer approach 
of summer, the demand for household coal has become 
inactive. No. 3 Rhondda large has made 11s. to 11s. 3d. 
per ton. Coke manufacturers are well employed ; foundry 
— have made 17s. to 18s. 6d. per ton, while furnace 

itto have brought 14s. 6d. to 16s. perton. Imports of 
iron ore have been large of late, while further steamers 
are reported to be loading at Bilbao for ports in the 
Bristol Channel; rubio has made 13s. 9d. to 14s. per 
ton. Further orders have been received for steel rails. 


The ‘‘ Bellona.” —The third-class cruiser Bellona, which 
has been attached to the Channel Squadron for the 
t three years, is to be relieved by the cruiser Pelorus. 
Although the Bellona is comparatively a new vessel, and 
has seen no service other than with the Channel Squadon, 
the Lords of the Admiralty have decided to spend 41,729/. 
in refitting her. The most important item of her refit, 
which is to be carried out at Portsmouth dockyard, will be 
the substitution of a set of water-tube boilers of the loco- 
motive type. The new boilers are being manufactured 
by Messrs. Thorneycroft and Co., Chiswick, and will cost 
17,4731. The Bellona was built at Newcastle-on-Tyne, 
ayy completed for sea in July, 1891, at a total cost of 
94, 3802. 


Taff Vale Railway.—A Select Committee of the House 
of Lords, appointed to inquire into the Welsh schemes of 
the present session, has thrown out a Bill which proposed 
to incorporate a company with power to construct a large 
dock on Penarth Flats at Cardiff. This scheme was put 
forward by the Taff Vale Railway Company in opposition 
to the Bute Docks Company, which was the principal 
opponent. This is the second occasion upon which the 
scheme has been rejected. 

Keyham.—The superintending civil engineer at Devon- 
— is conducting a series of borings at the Royal Naval 

arracks, Keyham, in order to ascertain the most suitable 
site for a new block of buildings for the accommodation 
of wardroom officers. 


The Rhymney Valley.—The local iron and steel works 
are well employed, some heavy forward orders having 
been secured at good prices. The production of tin- 
plates, however, is still in excess of the demand. 

The ‘‘ Juno” and the ‘“ Doris.”—The Juno and the 
Doris, cruisers, built by the Naval Construction and 
Armaments Company, Barrow-in-Furness, and recently 
delivered at Devonport, have been surveyed by the 
dockyard officials, and having been found efficient, the 
Lords of the Admiralty have decided to relieve the con- 
tractors of further we The Juno was laid down in 
June, 1894, and has been built and equipped at a cost of 
270,993/., while the cost of the Doris, which was laid 
down in August, 1894, has been 270,823. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol Town Council has decided to extend the 
mains to Downfield-road, Clifton, if the promises to take 
the light are sufficient to justify the cost. 

Vale of Glamorgan Railway.—The Barry Railway 
directors hope to be able to open the Lady Windsor deep 
lock at Barry Dock for traffic on Accession Day (June 22), 
and Sir J. Jackson and his staff are pressing forward the 
works with as much expedition as possible with this 
object in view. The Vale of Glamorgan Railway Com- 
pany has a similarintention. The line has been virtually 
completed for some time, the only unfinished portion 
being a large viaduct in Porth Kerry Park, two piers of 
which gave way to some extent some months ago. The 
contractors, Messrs. Pethick Brothers, are now repairing 
the damage. 


South Wales Coal.—The Cunard Steamship Company, 
Limited, has accepted tenders for the moe of 190,000 
tons of Cardiff steam coal. The order has been divided 
between the Lewis Merthyr Navigation Coal Company, 
Crawshay Brothers, Limited, and the Tredegar Iron 
and Coal Company, Limited. The prices obtained 
range between 9s. 6d. and 10s. per ton free on board. It 
was also waged on ’Change at Cardiff on Saturday that 
the Ebbw Vale Coal Company, Limited, has secured a 
Dublin, Wicklow, and Wexford Railway contract for the 
supply of 35,000 tons of Monmouthshire steam coal. 


The ‘Phacton.”—The Phaeton, cruiser, which goes 
into commission on the 8th prox. for service on the Pacific 
station, was undocked at Devonport on Monday. Al- 
though this vessel was recently refitted at a cost of 35,000/., 
several alterations and repairs will necessary before 
she can be regarded as ready for sea. The most im- 
portant item is the fitting of a new set of safety valves, 
the existing valves being unreliable. 








AMERICAN Rouiine Stock.—The Pittsburg, Bessemer, 
and Lake Erie Railroad Company has placed an order 
with a steel company in Allegheny, Pennsylvania, for 600 
iron ore and coal cars. The cars, which will have a capacity 
of 50 tons each, will be the largest ever built ; their cost 
will be about 120,000/. 





THE MississippPt.—A statement issued by the Bureau of 
Statistics at Washingten estimates the area submerged 
by recent Mississippi floods at more than 20,000 square 
miles, covering a region which had a population at the 
last census of about 500,000 persons. The value of agri- 
cultural property in the submerged region is camnated vt 
about 18,500, 0007. 





LAUNCHES AND TRIAL TRIPS. 


Messrs. Suort Broruers launched from their works 
on Friday, May 14, a fine modelled vessel for the Nitrate 
Producers’ Steamship Company, Limited, of London, of 
which Messrs. Lawther, Latta, and Co. are the managers, 
The vessel will be — with triple-expansion engines 
by Messrs. George Clark, Limited, of Sumtosiond, having 
cylinders 244 in., 40 in., and 66 in. in diameter, with a 
stroke of 45 in., steam being supplied by two large steel 
boilers working at 180 lb. pressure, fitted with Howden’s 
forced draught. On leaving the ways the vessel was 
named George Fleming. 





The s.s, Eveline, a fine steel screw steamer built by 
Messrs. W. Gray and Co., Limited, to the order of 
Messrs. T. Bell and Co., of Newcastle, left the port for 
her trial trip on the 21st inst. She is of the following 
dimensions: Length over all, 324 ft.; breadth, 44 ft. ; 
and depth, 23 ft. 3 in. Her engines are of the triple- 
expansion type, supplied by the Central Marine Engine 
Works of William Gray and Co., and have cylinders 
23 in., 364 in., and 62 in. in diameter by 39 in. stroke, 
and two large steel boilers — the steam at a working 
pressure of 160 lb. persquare inch. A complete outfit for 
a first-class cargo vessel 1s carried. The trial was in every 
way satisfactory, and on its conclusion the vessel at once 
proceeded on her voyage for Quebec to load. 


The Earnest, torpedo-boat —. built by Messrs. 
Laird, Birkenhead, completed her official full-power speed 
trial on the Clyde on the 24th inst., in the presence of the 
Admiralty representatives. A s of 30.19 knots was 
realised on the mile, and of 30.12 knots for the three hours’ 
continuous steaming. The steering trials were also com- 
pleted satisfactorily. 





The Griffon, eee ee destroyer, built by Messrs. 
Laird Brothers, Birkenhead, went out for her official full- 
power coal consumption trial on the 26th inst., with very 
satisfactory results, her speed on the mile being 30.03 
knots, and for the three hours 30.02 knots. 





Pic 1n GERMANY.—The quantity of pig produced in Ger- 
many in the first two months of this year amounted to 
1,084,323 tons, as compared with 978,731 tons in the corre- 
sponding period of 1896. It will be seen that the output in- 
creased in the first two months of this year to the extent of 
105,592 tons, or 10? per cent, German production of all 
kinds appears to be continually on the increase. 





GerMAN CoKE-Makinc.—The production of coke by 
works associated with the German coke syndicate 
amounted last year to 6,265,338 tons, as compared with 
5,562,503 tons in 1895. In 1894 the production was 
5,398,612 tons ; in 1893, 4,780,489 tons; in 1892, 4,560,984 
tons; and in 1891, 4,388,010 tons. It will be seen that 
the production has been steadily increasing year by year. 


THE NortH GERMAN Lioyp.—The North German Lloyd 
has announced a dividend of 4 percent. The company 
had a good freight and passenger traffic during its last 
financial year. The experiment of stopping the com- 
pany’s Saturday fast mail steamers at Cherbourg instead 
of at Compaen. has been attended with good results. 
The company has brought a line into operation between 
Genoa and New York. 





THE WoORKMEN’S COMPENSATION BiLL.—Several meet- 
ing of employers and workmen were held on Monday at 
Westminster, when the amendments to this Bill were 
discussed. The cotton employers are opposing the Bill 
in several of its clauses, principally because they consider 
that no regard is paid to the case of workmen who suffer 
an injury through their own fault, and that all the penal- 
ties are thrown upon the employer. With regard to any 
arrangement for insurance, they say that operatives 
ought to join in it as part of the scheme. The Miners’ 
Federation, including all the coalfields of the United 
Kingdom, met at the Westminster Palace Hotel, under 
the presidency of Mr. Pickard, M.P., and drafted amend- 
ments to be pro The Mining Association of Great 
Britain also discussed amendments from the mineowners’ 

int of view. All these representatives watched with 
a interest the fate of the instructions to the Committee 
on the Bill, which were all ruled out of order except Mr. 
Tennant’s. In connection with the Workmen’s Bill, Mr. 
F¥. G. P. Neison, the eminent actuary, has reported to 
the Mining Association of Great Britain the financial 
incidence of the risks proposed to be cast upon mine- 
owners, and says: “‘I am of opinion that, upon a mode- 
rate estimate of the liabilities entailed in respect of fatal 
accident, the net charge would be the sum of 5000/. per 
annum to every 10,000 men employed, and that, if themaxi- 
mum benefitallowance underthe Bill wereassumedto oper- 
ate, thischarge would attain the amount of 70602. Then the 
cost for temporary disablement per 10,000 men employed 
would be 4500/., and more serious disablement 5000/., or 
a total of 9500/. Adding the fatal accident and the dis- 
ablement risks together, the total net cost per 10,000 
men per annum is the sum of 14,500/., or 1/. 9s. per 
annum for every —- It cannot be ignored, how- 
ever, that the more highly remunerated section of the 
mining population is employed under ground, and is, 
consequently, most liable to the risk of accident, and 
= the assumption that the maximum allowances under 
the Bill eventuate, then we have the following liabilities 
per annum to every 10,000 men employed: In respect 
of fatal accidents, 7500/. ; for incapacity, 19,000/.—total, 
26,500/., equivalent to the heavy charge of 2/7. 13s. per 
per annum for every employé.” 
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ROLLER BEARINGS. 


CONSTRUCTED BY THE ROLLER BEARING COMPANY, LIMITED, WESTMINSTER. 
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WE illustrate on this page some types of roller bear- 
ings of which a demonstration is to be given at the 
Crystal Palace to-morrow by the Roller Bearing 
Company, Limited, of 1, Delahay-street, Westmin- 
ster. The advantages of roller bearings in the matter 
of reducing friction have long been known, and more 
than 30 years ago the Ipswich express on the Great 
Eastern Railway had its carriages completely equipped 
in this fashion, and ran successfully for some months. 
In the end, however, the bearings all went wrong, 
and had to be removed. The great difficulty always 
has been to prevent the rollers twisting, and so 
annoying has been the trouble thus experienced that 
the system in question has never come into general 
adoption, in spite of the great saving of power which 
can thus be effected. In fact, the use of rollers 
has almost been confined to the turntables for heavy 
cranes or swing-bridges, in which positions they 
have given very general satisfaction. The wonderful 
success of ball bearings in bicycles has led to renewed 
interest in the matter. The adjustable ball bear- 
ing is probably one of the most successful mecha- 
nical devices ever produced. Though the friction in- 
volved is, as experiment has shown, not less than in 
the case of a plain journal running in an efficient oil 
bath, it is nevertheless much below that of an ordinary 
plain journal, and there is the additional advantage of 
an easy and accurate adjustment of the bearing. The 
load which can be carried, at least temporarily, on such 
a bearing is also very remarkable. In some experi- 
ments of Professor Goodman a bearing having eleven 
(sin. balls was run at 100 revolutions per minute 
under a load of half a ton. Under these conditions 
the friction was very great, and the bearing grated 
and whistled, but appeared to be uninjured on remov- 
ing the load. In practice, however, the ball bearing 
has not as yet proved a success when adapted to heavy 
machinery, so that it has been natural to endeavour 
to meet the situation by means of rollers, in which the 
bearing surface provided is, of course, very much 
greater than when balls are used. This type of bear- 
ing appears to be particularly valuable in the case of 
electric traction. After a car fitted with plain bear- 
ings has been standing for some time, the film of oil 
between the journal and the bush gets squeezed out, 
so that on endeavouring to start the car the load to be 
overcome is enormously increased. As every one knows, 
the starting of an electric motor even under a small 
load has to be done with caution, and to meet the in- 
creased starting friction referred to above, a larger 
motor is required than would otherwise be necessary. 
This additional friction at starting does not arise to 
any serious extent with roller bearings, and by their 
adoption Mr. Cottrell has succeeded in adding sub- 
stantially to the length of his trains on the Liverpool 
Overhead Railway without increasing the strain on 
either his motors or generators. The type of axle-box 
recommended by the Roller Bearings Company in such 
cases is shown in Figs. 1 and2. As will be seen, a live 


ring carrying eight 18-in. rollers 6Z in. long surrounds 
the journal, end play being prevented by the conical 








cap shown, whilst a leather ring towards the inside 
effectually prevents the entrance of dust. The reduc- 
tion of friction as compared with ordinary axle- 
boxes is very remarkable. Some experiments made at 
Lancaster with tramcars showed the starting resistance 
of acar with roller bearings to be one-fourth or one- 
sixth of that required with ordinary boxes, whilst 
on an incline of 1 in 140 the rolling resistance w 
60 per cent. less with the former. In Figs. 
and @ we show a design which has been got out with 
a special view to its use on motor cars. In this 
case it will be seen that the end play is taken 
up by means of balls, and the same care is taken 
as before to exclude all dirt. The oe shown in 
Figs. f and $ is, on the other hand, intended for use 
on line shafting, and to facilitate erection the cage or 
live ring is made in halves, dovetailed together as 
shown. The ease with which a heavy shaft thus 
mounted can be pulled round is remarkable, and 
must be seen to be fully appreciated. It will be ob- 
served that in all the above examples the bearing 
is formed so as to retain the lubricating oil. But little 
of the latter is, indeed, required, almost its only func- 
tion being the prevention of rust, but whatever oil is 
ut into the bearing remains there, so that it is long 
fore any fresh supply is needed. 








THE seventy-second annual report of the Steam 
Engine Makers’ Society is certainly most gratifying 
from a trade union point of view. It is one of the 
oldest unions in connection with the engineerin 
trades with a continuous record, the one principa 
union that refused to amalgamate when the Amalga- 
mated Society of Engineers was formed in 1850. As 
at present constituted it dates from 1824, and its last 
year’s operations were the most satisfactory in its 
history. In spite of the competition of the Amalga- 
mated Society and of kindred unions, and of the stern 
refusal to admit into membership any except those 
who have served an apprenticeship to the trade, the 
admissions were nearly double in 1896 those of 1895, 
and treble those of 1891. The candidates for admis- 
sion in 1896 were 1249, and, after allowing for exclu- 
sions and deaths, the net increase of members was 
1033, with four new branches. The union had, at the 
close of last year, 105 branches, of which 102 were in 
the United Kingdom, and only three outside of it— 
one in America, one in Canada, and one in Australia. 
The total number of members was 8118, or double what 
it was only 20 years ago. Since 1879 there has been 
a continuous increase in the number of members, with- 
out a single break. There has also been an increase of 
21 branches during the same period, 1879 to 1896. 

Income and Expenditure.—The total income during 
the past year was 21,407/. 6s. 6d. The total expendi- 
ture was 14,155/. 1ls. 3d. In 1880 the income was 
8722/. 11s. 9d., and the expenditure 9552/. 19s. In all 
respects, therefore, numerically and financially, there 
has been steady and sound progress. The sources of 
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income are of the usual character—weekly contribu- 
tions, entrance fees, sale of reports, &c.—levies not 
being so often resorted to asin some other bodies. The 
nature of the expenditure is of more interest to the 
general public. Travelling relief is still given, but it 
isan item which does not increase ; thetendency rather 
is toa decrease. Last year the total cost of travel- 
ling was only 1497. Os. 5d. Unemployed benefit 
amounted to 2985/. 19s. 4d., the smallest amount since 
1891. In 1892 it was 5314/. 19s. 4d.; in 1893, 
78607. 3s. 2d.; in 1894, 8250/. 1s. 5d.; in 1895, 
6009/. 5s. 3. Last year, therefore, was a more pro- 
sperous year for the members of this union. Sick 
benefit cost 3590/. 18s. 8d. ; in the previous year the 
total cost was 4068/. 4s. 6d. Accident benefit cost 
only 100/. in the year—the same as in the two previous 
years ; but in 1891 the cost was 500/. Superannuation 
allowance cost 3385/. 4s. 6d. This is an increasing 
charge, but the society has made ample provision for 
it by a special fund, so that aged members shall not 
want. 

Funeral benefit cost 1032/., the same as in 1891. In 
the four intervening years the amounts were larger. 
Contingent benefit, that is, strike pay, only cost 
409/. 2s, 2d., which was a larger sum than in either of 
the four last years. The total working expenses of the 
central office, and the 105 branches, inclusive of all 
officers, rents, fuel, light, printing, postage, stationery, 
&c., was 22951. 6s. It will be seen how largely the 

urely provident benefits of this union exceed those 
or what is termed trade purposes, using that term 
as applicable to wages, strikes, and other ques- 
tions. The aggregate expenditure over 44 years, 
1853 to 1896 inclusive, will show even more clearly 
the character of the expenditure, and for what pur- 


poses : 














£ sd. 

Out of work benefit (travelling)... 6,731 1 5 
“a a és (donation)... 114,297 1 0 
Sick benefit ... ae ‘ 85,686 16 2 
Superannuation benefit 41,354 1 5 
Funeral benefit 25,431 16 8 
Accident benefit 9,435 16 0 
Benevolent grants ... 2,245 10 0 
Total provident benefits 285,182 29 
Contingent benefit (strikes) 5,800 0 7 
Grand total ... - ... 290,982 3 4 

Total cost of working expenses... 57,543 15 3 
Aggregate expenditure 348,525 18 7 


The balance in hand at the close of 1896 was 
37,7291. 17s. 1d., the largest total ever accumulated, 
the average being 4/. 13s. per member. The average 
age at death is very high compared with 1877—20 years 
ago—then the average age at death was only 41} years; 
last year it was 504 years. The average age of wives 
at death was 40? in 1877, in 1896 it was 503. The 
duration of life is longer, due to better conditions of 
working and a higher standard of living, both as re- 
gards the men and their families. The report contains 
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a lot of well-assorted information on a variety of sub- 
jects, especially as regards the engineering trades, 
imports and exports; output, comparative Tables of 
other large unions ; employment in mines, output of 
coal, accidents in connection with factories, railways, 
boiler explosions, shipping, production of pig iron, &c. 





No actually new development has taken place with 
respect to the Engineers’ dispute as regards men 
working at machines, but the matter is in a sense in 
negotiation, inasmuch as further correspondence has 
taken place on thé subject. Mr. Barnes, on behalf of 
the Amalgamated Society of Engineers, had written a 
letter in which he made complimentary references as 
to the way in which the employers met their views on 
the question of trial trips, overtime, &c., but reiterated 
the views of that body upon the subject of a 
machines. He put it as a matter of wages for skillec 
men ; the men were not able to interfere with legiti- 
mate methods of cheapening production, but they 
thought that lowering wages, in this case employing 
men at lower rates, was not a legitimate method of 
cheapening the cost. The reply of the employers, 
through the president of their association, puts their 
own case in the following letter, which indicates a 
deadlock, for they do not accept the suggestion thrown 
out by the men’s representatives : 

Glasgow, May 20, 1897. 

Dear Sir,—Your letter of the 8th inst. has been to-day con- 
sidered by a meeting of the Federation Board. i 

The employers’ action respecting the trial trips and overtime 
questions has not established any new principle—the action has 
followed the lines pursued in the past, and which it is hoped will 
be followed in the future—viz., to discuss in an amicable manner 
any question which may arise, and, if possible, come to a mutually 
satisfactory understanding. 2 ‘ 

The machine question which has been raised by you, and which 
covers the manning and rating of machines, has been thoroughly 
discussed at the conference, and the employers regret that they 
cannot agree to accept the new position you have taken up; to 
do so would be to sacrifice a position which they cannot abandon. 

It is obvious that if the employers were so shortsighted as to 
combine with you in the attempt to create an arbitrary standard 
of wages for work beyond what is warranted by the skill and edu- 
cation required for its efficient performance, that the cost of pro- 
duction of British products could not hope to compete with those 
of other nations not so trammelled, and the result would be fatal 
alike to the prosperity of the country and the interests of the em- 
ployers and the workmen. d ; 

The employers recognise the right of your society to arrange 
with them the terms for your members, but they cannot admit 
your right to interfere with the freedom of other workmen to dis- 
pose of their labour on whatever terms they consider satisfactory, 
nor can the employers be parties to any such arrangement. The 
reason why the employers cannot delegate their authority and 
discretion in the management of their works has already been ex- 
plained at considerable length, and it is unnecessary, therefore, to 
repeat the arguments on which they have based their right to 
exercise the discretion they have always possessed of appointing 
the men they consider most suitable to work any particular ma- 
chines, and to arrange with them the remuneration to be paid 
for their services. 

The employers felt that the subject has now been exhausted by 
the conference and subsequent correspondence, and as they are 
not seeking to establish any new conditions, they trust your 
council will recognise the reasonableness of their position, and 
that you will not further press the new departure you are propos- 
ing with regard to manning and rating machines, 

I am, yours faithfully, 
Henry 8S. Dyer, President of the Employers’ Federation 
of Engineering Associations. 

This letter has been considered by the Executive 
Council of the Amalgamated Society of Engineers, and 
the following reply has been sent : 

DEAR Sirs,—Your letter of yesterday’s date has been duly con- 
sidered, and we regret the decision therein contained, viz , that 
your board is unwilling to make the question of wages to be paid 
to skilled machinists one for discussion, by joint committee or in 
conference, We feel that no good purpose can be served at the 
= time by prolonging a controversy which is apparently to 
have no further good result, but, at the same time, we cannot 
refrain from pointing out that our position is not a new one, and 
that we shall be compelled, should occasion arise, to take such 
steps as may seem necessary to protect our trade interests. 

Yours truly, 
Gro. N. BARNES. 


The condition of the engineering trades throughout 
Lancashire continues on the whole to be satisfactory. 
Activity is well maintained generally in all the lead- 
ing branches, except, perhaps, some sections of machine 
making connected with textile machinery. Those 
branches have, indeed, had a tolerably long spell of 
rood trade, the output of completed machines avian 
Gren very large, so large that it may be said to have 
been enormous. The machine tool departments, both 
light and heavy, are full of werk, the uncompleted 
orders in hand being sufficient to last for some time 
to come. Generally speaking the same can be said of 
stationary engine builders, and of locomotive builders ; 
and what is of great importance, the weight of new 
work coming forward in most cases is sufficient to 
replace the orders running out. This is an indication 
of continued activity and of full employment for some 
time to come, unless some financial crisis should arise, 
caused by foreign or colonial complications, to disturb 
the course of trade. Boilermakers, ironfounders, and 
other kindred branches of engineering are also busy, 
and in those parts of Lancashire where shipbuilding is 
carried on work is fairly plentiful. 





In the Wolverhampton district there has been, and 
still is, a lull in the state of the market. After a 


tolerable run of very active trade, the lull is more 





apparent, but it does not appear to be at all serious, 
rather temporary than otherwise. The foreign trade 
has been, and is, very limited. This of itself will 
mostly account for the greater quietude. Some good 
orders have been booked for chain and cable iron, 
rods, gas strip, and working-up sheets for home con- 
sumption, and there has been an increasing demand 
for boiler-plates for boilermaking gore Best thin 
sheets have been in fair demand, but for common 
sheets there is little demand, some of the mills not 
having re-started since Easter; some ochers also are 
onshort time. Notwithstanding these drawbacks, most 
of the works otherwise are in steady operation, and 
the unemployed are not numerous in the district. Prices 
are dull and flat, though nominally the rates are kept 
up to the quarter-day quotations. Steel continues to 
be in good demand, and the rates are tolerably firm. 
A fair business has been doing in blooms, bars, and 
billets. The engineering trades and the constructive 
branches—bridge and girder work—continue busy, and 
the same generally may be said of all the hardware 
industries, light and heavy. 





In the Birmingham district the tone is even more 
encouraging. The business put through has been of 
considerable weight in the aggregate, although mostly 
in small lots for current home consumption. The more 
hopeful prospects in the East, and, perhaps, at the 
Cape also and the Transvaal, have stimulated orders, 
and there are prospects of a fair export trade. There 
is a large demand fortube strip, especially for bedstead- 
making purposes. Transactions in common and mer- 
chant bies have been firmer, marked bars unchanged, 
and for steel the demand is good and prices firm. All 
the engineering trades and kindred industries continue 
busy, and most of the special local trades are active, 
both as regards the heavy and the lighter branches. 





The farriers’ strike took a new turn at the close of 
last week. It appears that some 1500 men had re- 
turned to work upon the terms demanded in their 
manifesto, including those to whom the advance was 
given without any stoppage of work. But it came to 
the knowledge of the men that work was being done 
for those who refused to concede the terms, and there- 
upon the question was considered of stopping such 
work being done. The decision ultimately arrived at 
was that the whole of the men should be called out so 
as to prevent the defeat of the main body by the 
work of their own members. The Veterinary Surgeons 
and Master Farriers’ Protection Society sent a protest 
against this, as it will cause great public inconvenience, 
at the same time stating that they adhere to the pro- 
corns to raise the rates of wages 20 per cent. It is to 
ve hoped that the extreme step will be averted. 





The strike at the Penrhyn quarries drags along. 
Every now and then there is some sort of negotiation, 
which endsin nothing. There was another conference 
towards the end of last week, but no definite settle- 
ment was arrived at. There was, however, a hopeful 
feeling that some modus vivendi would be found so as 
to put an end to the strife. Funds continue to come 
in for the men, mostly recently from the co-operative 
societies, but the amount required is so vast that a 
continuance of support on the requisite scale would 
appear to be impossible. The sums voted and sent 
have been very large, those acknowledged through 
one newspaper amounting to nearly 16,0007. But 
then the army of idle workers is large, and their wives 
and families make up an aggregate equal almost to a 
small town. The Conciliation Act has been powerless 
for good in this case. 





The Zurich Congress of the present year will be 
more distinctively socialistic than previous ones, if we 
may judge by the programme and the conditions of 
suuibeciie. The object of the congress is to con- 
sider protective legislation for the workers, and all 
associations and bodies, irrespective of their political 
or religious views, are invited to send delegates, pro- 
vided that they are in favour of State intervention 
on behalf of the working classes—with respect to the 
limitation of the hours of labour ; prohibition of Sun- 
day work ; special legislation for women and children, 
and young persons, &c. The bodies and their delegates 
must odes themselves to do all in their power to 
forward such labour legislation. Only those in 
favour of such action, and who will work for it, are 
invited, and none others will be admitted to the con- 

ress. This is a thoroughly good old-fashioned plan 
or insuring uniformity of views and opinions. It takes 
us back some three centuries in British history to dis- 
cover a more drastic and thorough system. In parts 
of Europe, and in the East, they have similar methods, 
and have never abandoned them. Then comes the 
grim humour of the thing: ‘‘ Every school of thought 
that favours labour legislation, and is anxious to secure 
such legislation, is sure of a hearing.” Of course, 
uniformity having been secured there will be a chance 
‘‘ ofa hearing.” The definite subjects set forth com- 
prise: * 1. Sunday labour. 2. Labour of young per- 
sons and children. 3. Female labour. 4, Adult male 





labour. htwork and labour in unhealthy in- 
dustries. ays and means for securing protective 
labour legislation. All the subjects are undeniably 
good subjects for consideration and debate. We have 
made vast progress in legislation as regards every one 
of them. Even No. 4, adult male labour, has been 
protected by legislationto a considerable extent by 
British statute law. 


5. Ni 
6. 





The expulsion of Mr. Tom Mann from Paris has been 
attended by some very curious incidents. He went 
as the representative of the International Dock and 
Riverside Workers, to give an address to the railway 
workers. He prepared the address, but was not allowed 
to deliver it, and it was read in French by the secre- 
tary of the union. Mr. Mann was ordered to leave, 
and had to give an assurance that he would not attend 
any meeting during the 24 hours allowed to him. 
Subsequently the Prefect of the Seine was taken to 
task for prohibiting the lecture, and a vote of censure 
upon him was carried by 43 to 13 ; and questions were 
put to the Minister of the Interior as to the expulsion 
of the lecturer. Then came a clever trick on the part 
of one of the labour leaders ; the speech of Mr. Tom 
Mann was handed over to one of the Municipal Council 
of Paris and was read, by which means it became a 
public official document published by authority, and 
posted all over Paris. It is about the neatest thing 
ever done by a representative of labour, in conjunc- 
tion with one who sympathised with it in a public 
body. The lecture wal fill more than three columns 
of ENGINEERING, and was circulated by authority. 
If the lecture had been allowed, only a few would have 
heard it, and but a small proportion would have read 
the report of it; now it will have a wide circulation all 
over France. 





Another labour dispute has broken out at Antwerp, 
this time in connection with the shipwrights, some 
1200 of whom went out on strike last week. The 
strike is alleged to have been the result of English in- 
fluence, and not altogether unconnected with the policy 
of last autumn, which broke down in the end. It 
was found impossible to do the repairs upon a large 
vessel which had to be docked, and which was after- 
wards sent on to Newcastle to be repaired. 





The first meeting, with Lord James of Hereford 
as arbitrator, took place at the offices of the North 
Eastern Railway at Westminster, with respect to the 
matters in dispute with their employés. Mr. Bell 
was engaged upon his statement with respect to 
locomotive men, firemen, and cleaners during the 
whole sitting. The sitting was resumed on the 25th 
to hear additional evidence. 





Some of the Government workers are declaring 
against the provisions in the Compensation for Acci- 
dents Bill, which they say will deprive them of pension 
if they get compensation. The Plasterers are protest- 
ing against the Bill because they are not included. But 
the Bill grows in favour the more it is discussed, It is 
probable that it will pass without any great change in 
the scope of its clauses. 





A very important vote was given in the German 
Reichstag at Berlin last week, when an Emergency 
Bill was carried by 207 to 53 votes declaring that 
associations of every kind may enter into union one with 
another, and repealing all provisions to the contrary 
in the laws of the different German States. This 
practically amounts to a vote of censure on the Govern- 
ment for their Law of Association Bill, recently intro- 
duced in the Prussian Diet. This looks like a majority 
against the Bill of the Government. We had the same 
fear of association when the Combination Laws and 
the corresponding Societies Acts were passed ; their 
repeal, or, as regards the latter, the practical ignoring 
of the enactments, has led to greater peace and not to 
violence. It may be so in Germany. Prince Bismarck 
thought so in 1877 ; but he relapsed. 


The South Wales and Monmouthshire miners have 
been petitioning the Home Secretary to modify the 
order with respect to the use of gunpowder and other 
explosives in mines, on the ground that the character 
of the mines varies, and the prohibition ought not to 
be enforced in all alike. The Home Secretary pro- 
mised to consider the matter, and stated that the 
rules and orders would be carefully revised. One of 
the difficulties of statutory rules and orders is that 
they cannot anticipate all varying conditions of an in- 
dustry ; but any relaxation as regards explosives 
ought to be made only after very careful examination, 
and under watchful supervision, for the danger is too 
great for any reckless.experiments to be permitted. 





The forthcoming International Miners’ Congress, 
which is to be held in St. Martin’s Town Hall, 
resided over at the opening by Mr. Thomas Burt, 
{.P., will have a formidable programme to get 
through. The subjects include an eight-hours day, 
employers’ liability, the wages question, over-produc- 
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tion, old-age pensions, inspection‘of mines, boy labour, 
arbitration courts, the organisation of miners, and the 
nationalisation of mineral properties. The list is long 
and important. The National Federation will fight 
for an eight-hours day, probably a minimum wage, and 
old-age pensions. It goes without saying that upon 
some points there will be divergence, om the foreign 
delegates will mostly go with the Federation men on 
the more extreme questions, so that Durham and 
Northumberland will be still in a minority upon 
matters of legislation. Still the discussion of these 
subjects will tend to bring about a more clear-sighted 
policy upon all the chief proposals, and lead to a basis 
of agreement upon some upon which there is now a 
variance, 








PERMANENT WAY.* 
By Francis WiLL1amM Wess, M. Inst. C.E. 


In 1877, the rail joints on the London and North- 
Western Railway having given some trouble, the author 
was asked to consider what improvement could be effected 
over the system then in vogue, which was different on the 
southern division from what appertained on the other 
divisions of the line. In trying a series of experiments 
on the fishplate then in use, it was proved to be too weak 
to support properly the ends of the rails, especially when 
the road was badly drained and the sleepers sloppy. 
The author, therefore, worked out a deep fishplate wank 
has been in general use from that time to the pre- 
sent on the London and North-Western system; and at 
the same time as this deep fishplate was introduced, he 
suggested the eo of the bullhead section of rail 
instead of the double head which was then general, and 
recommended the ballast to be screened, so as to keep the 
road bed as dry as possible. At that time some of the 
earliest steel rails were being turned, and, owing to the 
wear of the bottom table of the rail in the chairs when 
turned, it made a very noisy road, and gave a great deal 
of trouble with springs ; besides that, the author proved 
beyond doubt, that the surest way of breaking a steel rail 
was to turn it, as the relative resistance of steel to com- 
pression and extension was not the same, and the turning 
not only caused that portion of the rail which had been 
in pie ptr ape to be put in tension and vice versd, but the 
neutral axis was shifted from one point to another. This 
was clearly shown in rails that were afterwards broken 
for the purpose. : 

At the same time as the bullhead rail was adopted in 
1877, the author suggested the adoption of galvanised 
screwed spikes ra of the old trenails, using a creo- 
soted wooden ferrule in the old trenail hole, and the neck 
of the screw made taper for the last 14 in. of its length, 
so that when screwed home a mechanical fit is practically 
obtained without any mechanical refinement, and by re- 
taining the section of the chair-casting round the hole 
above the general level of the chair, the wooden ferrule 
was not subject to alternate periods of wetness and dry- 
ness. He also recommended that a layer of felt should 
be placed between the chair and the sleeper, not so much 
on account of its elasticity, but to deaden the sound, and 
principally to prevent abrasion by keeping out the wet 
and grit from the underside of the chair, and so prolong- 
ing the life of the sleeper. (The author found the advan- 
tage of using felt in this manner in some old block road 
that he unearthed in the neighbourhood of Longsight, 
where felt had been laid between the stone blocks and the 
chairs.) At the same time the sleepers were properly 
machine adzed for the chair to be bedded on them, and 
the holes for the two screwed spikes, and the two ordinary 
spikes, were bored before the sleepers were creosoted, so as 
to get that portion of the sleeper, more subject to wear 
and deterioration, in the best form to resist it, by allowin 
the creosote to thoroughly impregnate the wood throug 
the holes. This system has continued up to the present 
time, and the author thinks it will be generally admitted 
that the North-Western Company have as good, if not 
a better, running road than any in this country or 
abroad. The question having arisen of still further im- 
— the joint now that the heavier rail is about to 

introduced, the author has suggested for experiment a 
joint—a model of which he begs to submit—in which the 
defects experienced with the ordinary fishplate sus- 
pended joint appears to be overcome, and the usual fish- 
plate holes through the rails rendered unnecessary. He 
may say that the defects with the fishplate principally 
arise where the road has become sloppy, and where the 
sleeper on one side of the joint is better packed than the 
one on the other side. To prove the effect of this with 
heavy loads running over such joints, he payed some 
fishplates of lead—those who are interested can see them 
on the table fully illustrating the action that takes place 
—and he has also placed on the table a photograph of a 
joint with the sleepers unevenly packed, which would also 
show very clearly the action that takes place—the photo- 
graph having been taken during the passage of some heavy 
ocomotives and light wagons between them, so as to see 
the vibration set up in the rails, and for the purpose of 
the experiment the steel fishplates were removed and lead 
ones substituted. The photograph, taken during the 
passage of the heavy locomotives and light wagons over 
the joint, shows clearly to what extent such a joint is 
dependent on the fishplates for support, and consequently 
to what extent the rail ends are subjected to strain 
through the fishplate holes. The author also shows 
some lead fishplates taken off while a heavy load was on 
the weakly-packed side of the joint, and also fishplates 
from the same joint with the load removed, showing to 
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what extent the spring of the rail has brought the lead 
fishplates back again to their normal position. 

e author understands from Mr. Stevenson that 95 per 
cent. of the failures in rails on the London and North- 
Western Railway occur through the fishplate holes. The 
cause of this, he thinks, is clearly shown in the way that 
he had described, viz., that pei Bo the fishplates them- 
selves must bend in the case of a badly-packed road, or the 
tendency is for the fishplate to tear open the rail at the 
joint, and, of course, the fracture goes through the line of 
least resistance, which is through the fishplate holes. 








RAILS AND PERMANENT WAY.* 
By Harotp Corrertuwaite, M. Inst. C.E. 


In bringing forward the subject of rails and permanent 
way, the author proposes to raise only two questions, 
namely, the proper material for sleepers, and the weight 
of steel rails. An ideal permanent way would be one 
that, lasting the longest possible time with the least 
possible repair, and carrying the largest and fastest 
trains, was so designed that all its parts would fail to- 
gether, or, in other words, would require renewal at the 
same time; and it has been the object of all railway engi- 
neers to obtain the nearest approach to this possible 
under practical conditions ; that they have not entirely 
succeeded must be admitted. 

The first necessity for any good permanent way is a 
good and well-drained road-bed ; the second, good bal- 
last; and the third, an arrangement of rails, fasteners, 
and sleepers well designed and of good materials. The 
use of cross-sleepers, chairs, and single or double headed 
rails seems to be almost universal in the United Kingdom, 
and the chairs, spikes, fishplates, &c., are designed on 
much the same general ideas; but there seems to exist 
much difference of opinion as to the materials suitable 
for sleepers, and the weight and section of rails. 

Material for Sleepers.—For many years, in England, 
Baltic or Scotch fir has been almost universally em- 
ployed, generally after creosoting, but sometimes with- 
out. The author has had no recent experience with un- 
creosoted sleepers ; but those creoso have given on 
fairly busy lines in the Yorkshire district an average wear 
of 12 to 15 years; and so long as rails only lasted about 
the same time, there seemed but little demand for any 
better material for sleepers; but with the adoption of 
steel rails and heavier sections, the need for sleepers of 
correspondingly greater endurance was soon felt; and 
cast iron, wrought iron, and steel were all pressed into 
the service. So far as the author knows, the results have 
generally been disappointing ; their great first cost has 
produced no proportionate added life, and at the present 
moment he does not know of any metal sleeper system in 
Britain which is giving good results under heavy and fast 
traffic; it is only right to add that the failures have 
been specially marked on lines where ashes are used for 
ballast. 

Two Australian woods—Jarrah and Karri—have often 
been suggested for permanent-way sleepers, and trials 
are, the author believes, about to be made of them on the 
Metropolitan lines. The results of these will be very 
interesting, and the remarkable endurance shown by these 
woods when employed for street paving, encourages the 
hope that they may be equally good on railways; their 
great weight, which some have objected to, ought really 
to be in their favour; at present 50 creosoted sleepers, 
weighing about 24 tons, fill an ordinary ballast wagon, 
which would easily carry 5 tons, or the weight of 50 Karri 
wood sleepers, and their greater weight would add to the 
stability of the road. It appears that Karri wood sleepers 
could now be delivered at a British port for about 5s. 9d. 
each, and no doubtif a trade could be established in them 
the price would be reduced. 

Section and Weight of Rails.—Formerly, when iron was 
the ordinary material, rails were rolled with double heads 
or bearing surfaces, and when one was worn the rail was 
turned upside down, and the second head put into use; 
but on the introduction of steel for rail-making most 
engineers decided not to use turned rails, and there are, 
therefore, now only two sections, viz., the Vignoles, or 
flat-footed, and the bull-headed, in use, and of these the 
Vignoles section is but little seen in this country. All 
engineers will agree that a properly proportioned double- 
headed rail of 65 to 70 lb. per yard in weight, when sup- 
ported on sleepers 2 ft. 10 in, apart, centre and centre, is 
strong enough to carry any loads at present running on 
any public railways in these islands, and that, therefore, 
any additional weight per yard is intended to be worn 
off, and as the rail is not to be turned, all the additional 
weight is put on one side, and hence the evolution 
of the bull-headed rail. Now on most fairly busy lines, 
like, say, the line from York to Darlington, 4 Ib. per 
yard per annum is rather above than below the real loss ; 
it, therefore, follows that 20 years must elapse before an 
80 lb. per yard rail is worn down to 70 1b., or, in other 
words, before what may be called for practical purposes, 
the margin of safety would disappear; and equally it 
would take 40 years to bring down a 90-Ib, rail to the 
same point. There are many lines on which the annual 
wear is much greater than 4 lb. per yard per annum ; but 
it is believed that that amount is more than the average 
loss, taking all the railways in the kingdom. But in addi- 
tion to the loss of weight by attrition, the ing of every 
wheel compresses the skin of the rail, and the rush of the 
train sets up so many and complex vibrations, that the 
author believes molecular changes take place in the struc- 
ture of the rail of such a character and extent as to en- 
tirely destroy its usefulness as a safe load-carrier ; at what 
period of its life this may arrive will depend chiefly on 
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the number and weights of the passing loads, and also on 
their velocity, and to some extent on the character of the 
road-bed, and to the care shown in maintenance. 

A distinguished member of the Institution once re- 
marked to the author that a blue-bottle fly by walking 
backwards and forwards along a railway rail would break 
it in the end; but our locomotives are not blue-bottle flies, 
some are over 9tonson a wheel, and as no time or number 
of weight of trains has yet been fixed as the limit for a 
steel rail’s wear, the subject seems well worth discussion 
by the Institution. Much, no doubt, would depend on 
the chemical constitution of a rail, on its hardness and 
temper, and on the ballast and road-bed. It is apparently 
a very difficult point to settle. On some railways ownin 
a large milcage of sidings the question has rather settle 
itself, by the need for partly worn rails for sidings and 
station yards; many miles of rails from 18 to 20 years old, 
and some much younger, having been taken up from the 
running lines and laid down in the sidings to spend an 
honourable and useful old age ; but if a life of about 20 
years be adopted as the proper one for steel rails on 
ordinary railways of average traffic, it would appear, 
so long as the traffic remains much the same as now, 
to be a waste of material to use a section of more 
than 80 Ib. per yard weight; and it is earnestly hoped 
that the discussion of this subject by the members may 
do a good deal to settle the relative amounts of age and 
weight which may be safely and economically employed. 








THE TRANSMISSION OF POWER BY 
ELECTRICITY.* 


By Witi1AM Henry Preece, C.B., F.R.S., Vice- 
President Inst. C.E. 

THE utilisation of the waste energies of nature is the 
highest function of the engineer. illions upon millions 
of units of energy are being expended on rending rocks, 
on grinding stones, on changing river beds, and on carv- 
ing the surface of the earth into hills and valleys. Their 
transport to centres of civilisation means not only the 
permanence of the structure of the face of nature, but the 
exercise of true economy. 

The relative merits of the different modes of trans- 
mitting power can be determined commercially solely by 
the arbitrement of £s. d., and scientifically by their re- 
lative efficiencies ; that is, by the ratio in each case of the 
power utilised at a distance to the total power delivered 
at the source. 

Supposing we have available at some convenient spot, 
at all hours and seasons, 100,000 gallons of water falling 
every minute 45 ft., it will be capable of delivering 1000 
kilowatts (1340 horse-power). If electricity is generated 
from this power there will be wasted : 





Kilowatts. 
In the turbine .-. 200 
» dynamo ... 60 
» -eireuit 15 
»» motor 50 
Total ... 375 


So that of the 1000 kilowatts delivered by the water, 
375 kilowatts are wasted and 625 kilowatts are utilised at 
the final point of application. The total efficiency is, 
therefore, 62.5 per cent. 

It is quite clear that the energy wasted in the circuit is 
to be eliminated only by taking materials to the fall, 
and establishing factories there. But the transport of 
material may cost more than the waste in the circuit. 
Hence, we have to compare the cost of transport against 
the cost of the upkeep of the line and the value of the 
waste of energy in it. 

There are three effective modes of transmitting power— 
electricity, water, and air. hat we have broadly to 
discuss is their relative efficiency. How much of the 
total energy available at the initial or generating point 
can be delivered at the final or useful point? In other 
words, how much have we lost in transit and conversion ? 
What price can we get for our commodity as delivered, 
and what profit do we make on the transaction? Each 
method of transmission is limited by the strength of 
materials, the loss of energy, the heat generated and 
physical difficulties overcome, the dangers to person and 
property, the capital expenditure and cost of transmission 
and delivery. 

Now it is the peculiarity and value of electricity as the 
medium of transmission that the ene wasted on the 
line can be kept a constant quantity independent of its 
length, but the cost of upkeep must of course increase with 
its length. Hence the principal item we have to con- 
sider is the upkeep of the line and the capital that has to 
be expended on its erection. ‘ 

A main of copper of 1 square inch sectional area carry- 
ing 1000 amperes would waste in heating up the con- 
ductor 1 kilowatt (or 14 peeengres in every 40 yards. 
If it carry 500 amperes, it would waste the same energy 
in every 80 yards; and if only 50 amperes be used, in 
every 800 ol Hence the value of reducing the strength 
of the current. It is entirely under our control, for the 
weight of copper in the mains for the transmission of the 
same power with the same loss varies inversely as the 

uare of the pressure. A thousand volts will deliver 
1340 horse-power (1000 kilowatts) through a square inch 
main at a distance of 5.6 miles, but with a loss of 50 per 
cent. of the energy generated. Ten thousand volts will 
deliver the same power at a distance of 27.5 miles, and 
‘20,000 volts will deliver it at 110 miles with a loss of 2.5 
per cent. At shorter distances the waste can be reduced 
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still further. The pressure applied as in water is limited 
by the strength of materials, and to the stresses brought 
to bear upon them. It is difficult at present to insulate 
more than 20,000 volts. Indeed the maximum pressure 
used in England and Germany is 10,000 volts, while 6000 
volts is the apparent maximum in the United States of 
America. Were it practical to use higher pressures, it 
would be possible to deliver power by electricity at 
distances of about 200 miles from the place of generation, 
so as to compete favourably with steam. But with the 
present price of coal in this country, and with practical 
pressures the radius of economical delivery does not 
exceed 40 miles. 

The same argument applies as much to the actual trans- 
mission of the water itself, from the fall to the convenient 
spot where its energy is extracted, as it does to the trans- 
mission of the energy in the electrical form from the 
points of transformation to its delivery at the point where 
it is applied. The distance to which it is practical and 
economical to transport energy is thus controlled by the 
cost of generating energy at the given point of applica- 
tion, and this depends on the price of fuel at that spot. 
Coal is thus the prodominant element. 

Egypt is a typical case of the possibilities of the trans- 
mission of power by electricity. On the Nile there are at 
Merawi ri Wady Halfa magnificent cataracts where im- 
mense quantities of energy are running to waste. Is it 
not possible to utilise this waste energy in Cairo or its 
neighbourhood? Certainly it is, but at what ee $3 
How will it compare with the cost of fuel from England ? 

There are many instances of economical and successful 
utilisation of water-power in the United States and 
Canada. The following is a list of a few typical instances : 


Distance in 








Place. Power-House. Miles where 
Utilised. 
-————- --- _— 
America. horse-power| kilowatts | 

Niagara $s 20,000 15,000 21 
Sacramento .. 11,000 8,250 24 
Ogden... Mi 11,000 8,250 36 
Big Cottonwood 7,000 5,250 u4 
Corncord 5,000 3,750 4 
Portland 4,600 3,500 12 
Fresno 2,300 1,700 35 
Quebec 2,200 | 1,650 8 
San Francisco 1,000 750 12 

There is a remarkable example of successful transmis- 


sion of power in Italy, from Tivoli to Rome, a distance of 
18 miles; 50,000 gallons of water per minute, falling 
160 ft. at Tivoli, are equivalent to 2400 horse-power. 


Horse- 

Power. 

75 per cent. of this = output of turbine = 1820 
0 64 of which = output of dy- 

namo a rea Sa hae ... = 1620 

18 per cent. of which = loss on line = 292 

Making delivery at Porta Pia ... ... = 1338 
90 per cent. of which is utilised in 

Rome = 1196 


Thus 50 per cent. of the power of the waterfall at Tivoli 
is used in Rome. 

Switzerland teems with successful installations, and 
there are numerous examples in Germany and in France. 

At Foyers, Worcester, Keswick, Windermere, Lynton, 
electricity is obtained from water-power, but in no case 
is any great distance covered. 

At Worcester the corporation have established their 
generating station for lighting the town some two miles 
away on the River Teme, a tributary of the Severn. Here 
some 250 horse-power is obtained from a 10-ft. fall, and 
the advantages obtained through the reduction in generat- 
ing costs have fully justified the experiment. 

The cost of generating per unit was under 14d., although 
it was necessary to generate 200,000 units out of a total 
of 333,000 from coal. The net cost of generating the units 
produced from the water was under 0.8d. per unit. 

It has been proposed to burn coal at the pit’s mouth 
and to transport the energy extracted as electric currents 
to London. 

So far as can be seen at present, it ischeaper to trans- 
port the coal. The cost of coal does not form the sole 
charge in producing electricity. Management, labour, 
repairs, depreciation, and interest on capital expended are 
much more important items in steam plants 

Assuming that it is required to transmit 1000 kilowatts, 
and that the total annual quantity of energy transmitted 
is 3,000,000 kilowatt-hours — an amount of electrical 
energy easily produced from 5000 tons of coal. If the 
cost of transporting coal 100 miles is 5s. per ton, the 
annual bill for transport will be 12507. This represents 
only 0.1d. per unit produced, and is less than the interest 
on the capital required to be expended on the construc- 
tion of the line. 

Power in Cities.—In most of the cases mentioned above 
it would have been probably impossivle to transmit power 
otherwise than by electricity, but when the transmission 
of power by electricity is considered in relation to the 
supply of power to the inhabitants of a town, to railways 
and to tramways, to various separated portions of machi- 
nery, such as in large works, on board ship, in coal and 
other mines, the rivalry of other methods is encountered. 

The advantages claimed for electricity are ease and 
cheapness of distribution, facility in application to nearly 
every type of machinery, efficiency in generation and in 
transformation to power, cleanliness and safety, relia- 
bility and convenience for repairs. 

As an illustration of the transmission of power in large 
cities, let me take London as the best example, and 
assume that it is desired to work both the Metropolitan 
Railways by electricity. Clearly the power-house should 
be on the river bank, for we must be dependent on coal, 


and we should be where coal is cheapest; but whether 
the coal be used direct as fuel, or converted into gas first 
by the Dowson or Mond process, is a matter for considera- 
tion foreign to this discussion. P 

Mr. Humphery (March 16, 1896) estimated that by the 
use of the Mond gas-producer plant, it was possible under 
certain circumstances to produce a kilowatt-hour for 
0.184d., and this could be easily distributed and applied on 
a coach on the railway for a cost not exceeding 1d. per unit. 

For Workshop and Home Use.—The horse-power lost in 
shafting is little known. Mr. C. H. Benjamin, of Cleve- 
land,* tested 16 different factories of all kinds in that city. 
He found that from 50 per cent. to 80 per cent. of the 
horse-power developed was absorbed by the shafting 
before it reached the machine where it was to be utilised. 

For small powers the horse from the point of con- 
venience beats everything. But its food corresponds with 
the ‘‘waste” of other systems ; and though, if we regard 
its efficiency in converting fuel into energy, it stands, 
perhaps, at the head, yet the price of its food and the way- 
wardness of its health make it the least efficient of all 
machines in a commercial and economic sense. Oil and 
gas for small powers are more convenient, but not so 
economical as steam, while electricity, if it can be sup- 
plied at 14d. per kilowatt-hour, is the most convenient 
and economical, for it is always ready if supplied from a 
central station. It requires no boiler; and it is accom- 
panied by no danger. It is handy; itis placed where it is 
wanted, and used when it is wanted. You pay only for 
that which you have used. _ It is useful not only for small 
trades, but it is invaluable for domestic purposes, for sew- 
ing machines, ventilation, pumping, cooling, lifting, and 
for many other purposes. It is however, but little used 
in England at present. High prices, ignorance, and fear 
have kept it in the background ; but it is rapidly and suc- 
cessfully coming to the front. 

The efficiency of the dynamos which transform energy 
into electricity, and the efficiency of the electric motor 
which transforms electricity into power, are unequalled. 
Dynamos and electric motors are now commercially made 
at moderate prices with efficiencies of from 94 per cent. 
up to 96 per cent. 

Broadly speaking, it may be said that there is no prac- 
tical difficulty whatever in transmitting energy to great 
distances by water, oil, coal, gas, air, or electricity. 

Their relative merits depend first on their relative effi- 
ciencies in production and application, but their financial 
success depends solely on the cost of transport. There 
are many cases where each must be paramount. There 
are others where the balance is questionable, and where 
other conditions, such as space, convenience, cleanliness, 
safety, silence, must be considered. 








THE TRANSMISSION OF POWER BY 
WATER.Tt+ 
By Epwarp Bayzanp Exuineton, M. Inst. C.E. 

THESE notes have reference only to the high-pressure 
system of transmission which is now generally under- 
stood when the term ‘hydraulic power” is used, and it 
is assumed that fuel is required for its production. 

The most distinctive feature of hydraulic transmission 
is that a heavy medium is employed, having no elasticity. 
Velocities must be kept low to avoid shocks, and to 
prevent excessive loss by fluid friction. These characteris- 
tics have an important influence on the economy of the 
central stations. The main engines are kept running 
with a constant load, notwithstanding variations in the 
draught on the mains. The speed alone varies. There are 
thus present the conditions of a high efficiency, viz., high 
pressure, low velocities, and constant load. 

An hydraulic press is the typical mechanism, and in- 
volves the most direct application conceivable of these 
essential elements. But a simple hydraulic press is not 
the most perfect application. The motion under full 
pressure is a small part of the total, and in most presses 
the efficiency calculated on the work done is low. Maxi- 
mum efficiency is met with in hydraulic hoists for lifting 
coal trucks, for here the advantages of non-elasticity and 
pressure are utilised to their fullest extent, and some- 
thing like 95 per cent. of the power conveyed is converted 
into useful work. Such machines are little more than 
reversals of the accumulators at the central station. 

The efficiency figures for hydraulic transmission are : 

Per Cent. 
Loss at the central station... is ne 


», in transmission, say 5 
»» in use, say ... =< % ny Bk 5 
Net power utilised ss ie a ee 
Indicated horse-power at central station... 100 


This efficiency can be realised over an area of, say, 
4 square miles served from one station, but as the designs 
of the machines vary with the purposes to which the power 
is applied, the 75 per cent. may drop to 25 per cent., or 
even less, and when further the power is supplied from 
public mains under a sliding scale of charge, there may be 
great differences in the actual cost of doing apparently 
the same amount of work. 

In order to compare different methods from a scientific 
standpoint, the precise conditions require to be accurately 
defined, and the best that can be practically attained 
under the special conditions assumed. Though no one 
system of transmission can be pronounced to be abso- 
lutely the best under all circumstances, it is clear that in 
such cases of transmission as are required for lifting and 
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pressing, the hydraulic method has many marked advan- 
tages. No brake is required. Lifting is intermittent 
work. The full pressure and power at command is imme- 
diately applied without loss. Thus economy as well as 
safety is obtained. There is a loss of power at light loads, 
but + are lifted at an increased speed. has an 
important bearing on efficiency, and no data are reliable 
for purposes of comparison without reference to it. It is 
unusual to work lifts at less than 100 ft. per minute, but 
8 s of 500 ft. to 600 ft. per minute are often required. 
Within such limits the efficiency of the same apparatus 
may vary greatly. There is the question of the type 
of machine. Broadly stated, an 4 arent ram-lift, though 
the safest and simplest, and the least costly to maintain, 
has in most cases a low efficiency. The only reason for 
the adoption of ram-lifts for considerable elevation is 
their greater safety. ; 
Hydraulic power is admirably adapted for pumping, and 
for working many machine tools direct, while hydraulic 
engines and turbines are available for driving general 
machinery. Their efficiency is fairly high, and the power 
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can be automatically adjusted to the load. A good deal 
of care, however, is necessary to prevent waste. 

Hydraulic power is a most valuable adjunct to the 
ordinary water mains for fire extinction. Nearly 100 
miles of hydraulic mains are now available throughout 
the districts in London where the most valuable property 
is situated, and at every point on these mains 500 horse- 
power could be immediately applied to a fire. In this 
application of hydraulic transmission the efficiency is low, 
and the cost per horse-power high, but the apparatus is 
nevertheless as near perfection as can be obtained. 

An important matter in connection with transmission 
of power for general public use is the proper basis of 
charge. When it is considered what great differences 
there are in the cost of creating and distributing power 
of any kind, depending on the nature of the plant, and 
the average output - horse-power provided, the prin- 
ciple of a sliding scale seems prima facie to be reasonable. 

he diagram shows roughly the sliding scale of charges 
adopted in London. The line A shows the average 
rate obtained in 1896 for the quantity sold; nearly 95 
per cent. of the quantity pumped was accounted for, 
yut a good deal was used for various purposes at the 
central stations. The diagram further shows the quan- 
tity of — supplied, and the number of machines at 
work, the total being divided into seven groups; 40 
per cent. of the total was taken at 2s. per 1000 gallons 
and under. If an all-round rate the same as_ the 
average were charged, nearly the whole supply to the 
seventh group would cease, as consumers would supply 
themselves. The 40 per cent. supplied to that group only 
required 25 per cent. of the maximum pumping plant in 
use, and at the uniform rate the total plant would pro- 
duce about 25 per cent. less revenue. The distribution 
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and general charges are together greater than the central 
station charges, and the former clearly have relation to the 
number of services and the number of machines. Notwith- 
standing the very wide difference in price per 1000 gallons, 
the percentage of net revenue obtained isapproximately the 
same at the highest and at the lowest rates, and it hardly 
seems commercially practicable to transmit power for the 
general purposes of a town from central stations on any 
other Vasis than that of a sliding scale. 

What is the rate at which power must be supplied 
in order to render private producing plants super- 
fluous? Where steam power is used for hydraulic trans- 
mission it is very doubtful whether any private plant is 
run at a total cost of less than 1s. 6d. per 1000 gallons at 
750 lb. pressure, which is the rate from the public mains 
for 3,000,000 gallons per quarter. While this rate is low 
for lifting pur s and other intermittent work, itis alto- 
gether too high to displace private steam plants for driv- 
ing general machinery except in special cases. To do this 
power must be supplied at about one-third the price, or, 
say, at not more than 1d. per Board of Trade unit. At 
present this seems impossible. If the central stations 
were at the collieries, and the coal and water cost nothing, 
the maximum saving in expenses in the case of the hy- 
draulic system in London in 1896 would have been 5000/., 
and the maximum horse-power to be conveyed 2000. The 
capital outlay required to convey this even 20 miles would 
render it impracticable. If the Kent coalfield extends 
within 15 miles of London, the problem would assume a 
different aspect. The experiment must apparently be first 
tried in the provinces. 

If the power were conveyed electrically in order that it 
could be profitably used at the hydraulic power stations 
in London in place of steam, 2000 horse-power would have 
had to be supplied at not more than 2/. per horse-power 
per annum, or, on the basis of actual output, at fd. per 
unit, with a load factor of 34 per cent., nearly the highest 
factor obtainable with any general distribution of power. 

The whole question of transmission of power is domi- 
nated by the commercial factor. Every system in practice 
falls short of its theoretically obtainable efficiency, and is 
handicapped and confused by the multiplicity of the com- 
mercial interests involved. When seeking .to obtain the 
highest efficiency in a given plant, specialisation and com- 
plication of parts, initial outlay, supervision, and main- 
tenance are matters of no concérn ; but in the long run the 
pressure of these commercial elements will compel the 
sacrifice of mechanical efficiency. All systems are more 
or less useful and necessary in the areas within which 
power is required. . 

The question of long - distance transmission seems 
primarily a question of the capital outlay required to 
convey the power, and the conversion of the most econo- 
mical power for transmission into other systems required 
must take place in the immediate neighbourhood of its 
consumption. 








THE TRANSMISSION OF POWER.* 
By Joun Hopkinson, Jun., MA., D.Sc., F.R.S. 


Tue section of the subject of the transmission of power 
upon which I have been requested to address a few re- 
marks to the Section isone with which I find it extremely 
difficult to deal. All other methods of transmitting 
power than by electricity and water is an extremely large 
subject which it is really impossible to handle in ten 
minutes. Further, it isa subject which is very old and 
trite, and upon which it is impossible to say anything 
at all of an original character. In fact I may say that to 
Messrs. Preece and Ellington have been allotted in this 
matter the cream, and to me has been allotted the skim 
milk. That being so, even though the time during which 
I shall have to occupy you is so short, I shall venture to 
touch upon their pi: « oe as well as mine; in fact, to im- 
prove the quality of my skim milk by stealing a little of 
their cream. 

The methods of transmitting power which are well 
known to all of us other than by electricity and water 
appear to be those of ordinary gearing and shafting, 
of transmission by ropes, and of transmission by com- 
mee pe air or by steam. Consider for a moment the 
»road characteristics of these five modes of transmission. 
The losses of energy in four of them are, in fact, very 
similar, and closely analogous to the ordinary well-known 
losses by friction. This is obviously the case in water- 
power transmission, in transmission by gearing, in 
transmission by ropes, and it is, I think, also the case 
in transmission by electricity, for the loss by electrical 
resistance is closely analogous to the loss by fric- 
tional resistance; and in the transmission of power 
by electricity the main source of loss is really by 
resistance. On the other hand, the losses in the case 
of transmission by compressed air belong to a totally 
different class. When the air iscompressed it is inevitably 
heated, and when it expands, doing work at the receiving 
end of the system, it is inevitably cooled. The heat of 
the compressed air cannot practically be retained, but it 
is lost by conduction through the containing chamber 
and through the pipes whieh convey it; again, in ex- 
pansion the heat of surrounding bodies cannot be kept 
out of the cool air. Hence results a loss of power 
which is not analogous to a frictional loss. The methods 
of diminishing the loss are totally distinct in kind from 
those which would be adopted in the other four 
methods of transmission. We must look for them in the 
direction of avoiding as far as possible the conduction of 
heat to and from the working material through surround- 
ing bodies, or in some system of regeneration having the 
same end in view, viz., avoiding the equalisation of tem- 
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perature by conduction. This peculiarity of transmission 
of power by compressed air, although it involves very 
serious losses when applied in unsuitable cases, possesses 
also particular advantages for particular purposes. I 
refer to such work as that of tunnelling in such situations 
as the St. Gothard, the Vorailberg, or the tunnel about 
to be made on the Simplon route. Here the air which 
is forced into the tunnel for the purpose of propelling the 
drills is afterwards used for ventilation, and the fact that it 
is cooled in doing its work is an additional advantage in 
cooling the end of the tunnel. These are advantages 
which are absent from the other four methods of trans- 
mitting power, and render it, I think, certain that, for 
this particular purpose, compressed air is the method 
which will be universally employed in the future. 

Comparing now the other methods of transmission, one 
is at once struck by the great flexibility of transmission 
of power by electricity. The electrical conductors can, of 
course, be taken through all sorts of positions without 
trouble or inconvenience, and are very easy to repair. 
Further, transmission electrically can be effected at very 
much greater distances than can be conveniently done 
by any other method. It would seem that electricity 
must be the agent when transmission is to be made to 
long distances, as from where there exists a great 
water power to the points at which that power can 
be used, and in very many cases where it is advan- 
tageous on account of its convenience. One sees elec- 
tricity coming into competition with transmission by ropes 
or cables, both for tramways and in its use for cranes. 
For tramways there is no doubt that electricity has 
practically taken possession of the field on account of its 
cheapness in all cases, except those where the traffic is 
extremely heavy or where the gradients are extremely 
severe, so that there are points at which there would be 
insufficient adhesion between the wheels and the rails. 
With regard to cranes, of course all of us are familiar 
with the type of rope-driving which was in use 20 years 
ago in which a high-s rope was used for driving 
cranes by means of friction wheels. The far greater con- 
venience of electric transmission will cause, 1 think, this 
method to entirely supersede the rope crane. 

Comparing electrical transmission with the use of 
shafting and gearing, we already see that in many 
factories power is transmitted electrically, and a large 
amount of gearing is rendered unnecessary. It has there 
the advantage that buildings may be constructed and 
machinery arranged without regard to gearing and shaft- 
ing. For many purposes, however, electrical transmission 
has a formidable competitor in transmission by water 
pressure ; each has its own field. It is inevitable that 
with electrical transmission of power high speeds of 
rotation must be used, and for many purposes this is 
inconvenient ; for example, for lifts and cranes working 
at a low speed. But notwithstanding the fact that there 
seem undoubtedly to be many places where hydraulic 
transmission will permanently better sui to the 
purpose than electrical transmission, there can be no 
doubt that there are many cases in which at the present 
day hydraulic transmission is used which will ultimately 
be effected by electrical transmission of power. Consider, 
for example, the case of transmission upon our ships of 
war. Here we have, at the present time, as a rule, trans- 
mission of power either by means of water pressure or by 
means of steam pressure. The consequences of the de- 
struction of a steam pipe by a projectile would be ex- 
tremely serious ; and in any case the destruction either 
of a steam pipe or of a water pipe would involve a very 
considerable amount of trouble in repair, whereas the 
breaking of the continuity of an electrical conductor 
would be easily and quickly made good. In conclusion, 
I would remark that in transmission of power electricity 
acts really as a mechanical gearing. As I pointed out at 
the outset, the losses are essentially of the same kind as 
frictional losses, and quite distinct from the losses in 
transmission either by compressed air or by steam, which 
depend essentially upon thermodynamic laws. 








WATER IN DEEP SHAFTS.* 
By Henry Davey, M. Inst. C.E. 


Aumost the most important question in sinking shafts 
and working mines is that of drainage. The sinking of 
shafts in dry strata is simple, but when large quantities 
of water have to be dealt with, the problem is one of some 
difficulty, and although mining is one of the most ancient 
industries, finality in the methods of dealing with water 
is far from being realised. 

DEALING WITH WATER DURING SINKING OPERATIONS. 

It is unnecessary to refer to methods more ancient than 
those now in use, the oldest of which is the Cornish 
system. The Cornish system may be briefly described as 
that of using a bucket or sinking lift for a depth of 30 or 
40 fathoms, and fixing at that depth a permanent plunger 
pump, repeating the operation till the mine is at the re- 
quired depth. A mine 3000 ft. deep would thus have, 
say, 15 plunger pumps, the water being pumped in 15 
stages. There were two principal reasons for the adoption 
of this system: (1) use experience showed that 
about 200 ft. was the practical limit with the sinking lift ; 
and (2) that about 200 ft. was also the practical working 
limit for the valves of the plunger lifts. 

Although little has been done to enable the sinking lift 
to be used to greater depths, the plunger lift has been so 
much improved that depths of 800 ft. to 1000 ft. may be 
safely put on the plunger, and such lifts may be econo- 
mically employed, so that one plunger lift may be used 
where four to six were employed formerly ; but the great 
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difficulty of employing very high lifts, and fixing the per- 
manent pumps a the sinking of the shaft, 1s that of 
the use of sinking pumps. 

For the purpose of sinking, the following metheds of 
—— may be employed: (a) The ordinary sinking 

ift for 200 ft.; although sinking pumps have been used 
for — up to 300 ft., such pumps must be very care- 
fully designed, and, if large, very special appliances are 
uired for lowering and otherwise dealing with them. 
(6) Slinging steam sinking pumps in the shaft. Such 
— are useful for small quantities of water, but there 
are the practical disadvantages in taking steam down the 
shaft, and other obvious objections. Such pumps, have, 
however, been much used, therefore observations from 
those who have had special experience with them will be 
of interest. To use such a pump for, say, 2000 gallons per 
minute for the purpose of sinking to a depth of say, 
600 ft. in one lift to enable a plunger lift to be put in at 
that depth, is a formidable undertaking. To use the sink- 
ing pump for 200 ft. only would involve the use of the 
old method of permanent pumping in short stages. (c) 
The ordinary sinking lift adapted to 300 ft. lift may be 
employed in two stages, thus covering a depth of 600 ft. 
for the permanent plunger lift. This system enables the 
permanent engine to be made use of in sinking, obviating 
the use of temporary engines. (d) A short lift sinking 
pump may be employed, either a steam pump hung in the 
shaft or a bucket pump worked from the rmanent en- 
gines ; with fixed steam pumps placed in the side of the 
shaft from time to time to relieve the sinking lift, that it 
may be used in sinking another stage. These and other 
obvious practical methods may be employed, but the 
author would suggest that the work would more eco- 
nomically accomplished by well-defined plans, by means 
of which the sinking may be done with a permanent 
engine, having its permanent pumps put in during sink- 
ing, than by the use of any temporary machinery and 
casual appliances rigged up from time to time as diffi- 
culties arise, a practice not at all uncommon. The author 
is well aware of the difficulty of determining at the outset 
what water is to be met with. A well-designed pumping 
engine will work almost as economically at six as at 
12 strokes per minute, and the extra cost of the larger 
engine is soon covered | loss of time and expense of tem- 
porary appliances. (e) The author has before now sug- 
gested carrying in advance of the sinking, bore-holes in 
which pumps may be placed to keep the water level in 
the strata below the bottom of the shaft ; and, although 
this method has been adopted in one or two cases in works 
for water supply, he is not aware that it has been tried in 

mining. 

PERMANENT PUMPING. 

Engine on the pact Cornish mining the pumping 
shaft was often made to follow the lode, and had all sorts 
of bends and angles in it, so that the pump-rod had to be 

uided by rollers or angle bobs, and inclined rods of great 
ength carried on rollers was common practice ; but it is 
now being dispensed with, and vertical shafts are being 
sunk at great cost to avoid the difficulties and expense of 
working on the old method. Iron and steel pump-rods 
have been used, but timber, either pitch-pine or American 
oak, is more usual. The Cornish system was to hang the 
plungers and drawing lifts from the side of the rod, but 
with the modern high lift the rod should be in a line with 
the plunger. For a given or of water, and a given 
number of strokes per minute, the size of the required 
pump-rod is in proportion to the length of the stroke. 

The speed of deep-mine pumps of this class is governed 
by the number of strokes per minute, not by speed of 
plunger. A long stroke has, therefore, two important 
advantages: (1) More water is pumped by a given-sized 
plunger ; and (2) the pump-rod is smaller. 

There are other advantages in long strokes of a tech- 
nical nature connected with the economy of the engine 
which the author has not time to enter into. At a shaft 
which is now being sunk to 3000 ft. the author has 
adopted a stroke of 14 ft. for the pumps. Thereare those 
who advocate gearing between the engine and the pump 
on the false notion that a small high-speed engine is more 
economical than a large low-speed one; no high-speed 
engine has ever beaten in economy the low-s pump- 
ing engine. 

Engines Underground. ~- Underground engines were 
largely in vogue, but the advance in the construction of the 
overground engine and its pumps, together with other 
reasons, has led to the falling off in the application of the 
system. The author has had a case of a colliery drained 
by 30 underground steam pumps becoming flooded by a 
sudden influx of water too great for the pumps to suddenly 
deal with. The pumps stopped one after another, and 
the colliery became permanently flooded until new surface 
engines could be procu The unwatering was done by 
— of four 24-in. suspended sinking lifts, each 300 ft. 

ong. 

Hydraulic Transmission.—This method has been em- 
ployed with considerable success, and under such circum- 
stances as that of taking the power to several points at a 
distance from the shaft the system has much to commend it. 

Electric Transmission.— Where water has to be pumped 
in small quantities from several distant points this system 
is a useful one, but for purposes rer eee. this discussion 
it can scarcely be seriously considered. A good system of 
surface engine and pumps will give a mechanical efficiency 
of 85 per cent. with simple slow-working mechanism ; 
whereas the loss in electric transmission must necessarily 
be very great. For example: 

Per Cent. 


Dynamo efficiency 95 


otor a 95 
Gearing a 80 
Engine is = 85 
Combined _,, Me 60 


It is not, however, so much an electrical as a mechanical 
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problem ; the necessary conditions of mechanical applica- 
tion preclude its adoption except in special cases. 

Compressed Air Transmission.—The same reasoning 
may be employed against the use of compressed air as 
that used in connection with electricity. 





DEALING WITH WATER IN PITS DURING 
SINKING AND IN PERMANENT WORK.* 
3y JoHN Bett Simpson, M. Inst. C.E. 

THE principal method of dealing with water in sinking 
is by lowering a bucket set of pumps into the shaft 
attached to the beam of the pumping engine, or to qua- 
drants actuated by beam or horizontal engines. 

Considerable depths are reached in this way, and there 
is not much difficulty in dealing with feeders of water up 
to 1000 gallons per minute with each column of pumps. 
When greater feeders are met with it is necessary to have 
two or more columns of pumps, either placed in the same 
shaft or in the second shaft closely adjoining. 

Generally there is not much water in the strata below 
100 fathoms in depth, and if the feeders are considerable 
and impervious strata are reached, it is customary to 
encase the shaft with cast-iron tubbing, by which the 
water can be kept back when it is met with and the sink- 
ing continued without water. 

‘he author has recently finished a shaft where 2000 
gallons of water per minute were encountered, and this 
was overcome by a 24-in. set of pumps attached to 
quadrants, and by an 18-in. set in a second shaft. This 
feeder was contended with until a depth of 30 fathoms was 
reached, when tubbing was put in. 

One of the most difficult sinkings was at Murton Col- 
liery, near Durham, in 1841. 

In passing through a quicksand of 30 ft. in thickness, 
9300 gallons per iaso hall to bedrawn. Three pits in 
this instance were necessary, and six engines of an aggre- 
gate horse-power of 1580 were applied with 18 sets of 
pumps, nine of which pumped eactie to the surface. 
Six were 19in, in diameter, and three 16in. By these 
means a depth of 75 fathoms was reached where tubbing 
was got in and the feeders successfully tubbed back. 

Some sinkings have been accomplished by lowering 
into the shaft an engine and pump combined and steam 
taken from the surface. Arrangements were made so that 
as the depth increased the machinery could be quickly 
lowered. Until recently this has been done on a small 
scale. At Cadeby, in Sede however, a quantity of 
7000 gallons per minute is stated to have been dealt with 
in the sinking of two pits, each 16 ft. in diameter. There 
were three steam pumps, specially designed, placed in 
each shaft, having each a cylinder of 22 in. diameter, 
and with rising main and pumps of 8 in. diameter 
attached. They pumped from a depth of 65 fathoms 
until cast-iron tubbing was put, which rendered further 
pumping unnecessary. 

The draining of inundated mines is sometimes fraught 
with difficulty, and in one instance the author took the 
water out of a colliery by applying, to a pit 12 ft. in dia- 
meter, two horizontal engines (with quadrants) alongside 
each other, and lowered four sets of 22-in. lifting pumps 
into the water, suspending them on chains. Sometimes 
3000 gallons a minute were pumped, but a depth of 270 ft. 
was reached after pumping an average quantity of 2000 
gallons per minute. 

In another inundated mine, over a shaft 1000 ft. in 
depth and 12ft. in diameter, the author applied the two 
old winding engines of the colliery to four long water tubs, 
holding 800 gallons, each running loosely in the shaft, 
and succeeded in raising 600 to 800 gallons per minute 
and lowered the water to a depth of 360 ft., when a per- 
manent Cornish engine was applied. 

In some districts of the French and Belgian coalfields 
the cretaceous formation overlies the coal measures, and 
it contains immense quantities of water, making sinking 
by pumps quite impossible; but the very ingenious 
system of Kind and Chaudron of boring the shafts from 
the surface, and when the impervious strata are met with, 
making a water-tight foundation thereon, and lowering in 
the cylindrical rings of tubbing, has in many instances 
been successfully applied. 

This system was also applied at Marsden Colliery, 
Durham, a few years ago. Sinking in the ordinary way 
with pumps was commenced, and after dealing with 9000 
gallons to a depth of 60 fathoms, it was found, as the 
feeders were increasing, impracticable to proceed, and 
this system was abandoned. The Kind and Chaudron 
process, however, enabled the shafts to be successfully 
completed through this water-bearing strata and the 
enormous feeders to be tubbed back. 

There is another method which has been tried on the 
Continent, viz., that of freezing the rocks on the systems 
of Poetsch and Goebert, both of which are said to be 
successful. . 

It would appear that the chief methods of dealing with 
water during sinking are as follows : 

1. By lowering pumps into the shefts actuated by en- 
gines on the surface. 

2. By suspending steam engines and pumps, and lower- 
ing them as required. 

3. By the Kind and Chaudron system of boring the 
shafts, and tubbing them from the surface. 

4. By the systems of Poetsch and Gobert of freezing 
the rocks. 

Machinery for Permanent Pumping.—The machinery 
used in sinking is often designed with a view to its being 
papenaey continued. This, however, cannot always 
xe done. In some instances the permanent winding en- 
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gine for coal is applied during sinking, and afterwards 
the pumping arrangements are detached from it when 
either the feeders have been tubbed off, or, as more fre- 
quently is the case, when an independent engine has been 
pcre f ee : 

The pumping engines chiefly erected at collieries until 
recent years have been a double or single-acting beam 
engine, with or without condensing of the Boulton and 
Watt type. None of them were economical in the way of 
fuel. T 1e author, about 20 years ago, made experiments 
on 10 large engines to ascertain their duty, and found a 
consumption of from 8.0 1b. to 20 lb. of coal - indicated 
horse-power per hour. The average was 151b. The coal 
used was small and of inferior quality. 

In Cornwall, however, the miners, having to pay such a 
high price for their coal, had their well-known Cornish 
engines which gave a very high duty, and with good coal 
often under 3 Ib. 

The author, 25 years ago, introduced the Cornish engine 
at several mines in the north of England which attained 
a duty of about 34 lb., with the quality of coal before 
mentioned. It may be reasonably asked why Cornish 
engines were not generally used. The only answer is that 
with refuse coal, perhaps, worth only 2s. a ton, the annual 
saving did not appear to compensate for the initial extra 
outlay on the engine. 

The largest pumping plant in the north of England is 
at Wallsend Colliery, where there are in one engine-house 
two Cornish engines of 500 horse-power each, with each 
a cylinder 100 in. in diameter, and the stroke 9 ft. These 
engines together are capable of pumping 4000 gallons of 
water per minute from a depth of 900 ft. 

One of these was erected 25 years ago, and since that 
time has been pumping continuously and satisfactorily. 
The second one has been just recently completed. 

A new form of engine has been applied during the last 
20 years, viz’, the horizontal compound engine, working 
with quadrants over the pit, and is stated to produce a 
result, in the consumption of fuel, equal to a Cornish en- 
gine. This is a very convenient form of engine, and 
well adapted for sinking purposes as well as for permanent 
work. tt might be improved economy by having a fly- 
wheel attached, and the steam superheated in passing 
from one cylinder to the other. 

Triple-expansion and quadruple-expansion engines on 
the same principle will, no doubt, come into operation ; 
but these, of course, will require boilers capable of bear- 
ing higher pressures of steam than is usual in collieries at 
the present time. 

The author, a few years ago, erected a pumping engine 
of the London waterworks type, viz., a compound ver- 
tical, with beam engine and flywheel. The pumps are on 
the double-acting principle, and the spear-rods made of 
iron tubes. The engine pumps 2500 gallons a minute from 
a depth of 360 ft., and has attained an indicated duty of 
24 lb., with the ordinary large coal of the colliery, a duty 
which, the author believes, has not been exceeded by any 
other colliery pumping engine. Its initial cost was great, 
but its annual saving has fully repaid the extra outlay. 

Another departure during recent years has been in the 
placing of horizontal pumping engines, either simple or 
compound, at the bottom of the pit; considerable saving 
being effected in the first cost in masonry for foundations; 
and there are other obvious advantages, especially in the 
reduction of space occupied in the shaft by lessened size 
of pump work, and in their dispensing with spear-rods. 
The consumption of fuel is, however, greater, owing to 
the loss in the condensation of steam in its passage down 
the shaft, although this may be reduced by a higher pres- 
sure of steam, which gives a lesser percentage of loss. 

There is a growing disposition among mining engineers 
to adopt this system wherever practicable, especially 
where there is no fear of the engines being flooded, and it 
is advisable that they should either be duplicated or put 
in a position where there is no fear of drowning-out, 
and to avoid this they are sometimes placed a short way 
up the shaft with a tail set below. 

From experiments the author has made as to the duty 
of underground engines on the compound principle, the 
indicated duty is not much under 6 lb. with ordinary 
small coal. 

One of the largest engines placed underground is in 
South Wales, at Powell-Duffryn Colliery. It is of the 
Worthington type, having two tandem engines with each 
three cylinders, and it pumps 600 gallons a minute from 
a depth of 1500 ft. 

It is quite clear, with the now higher rate of labour and 
increased price of inferior coal, that, in the majority of 
cases, it will be good policy to erect pumping machinery 
with more regard to its annual cost than formerly, so that 
a duty of not less than that of the present Cornish engine 
shall be realised on engines above ground, and a some- 
what lower duty for those placed underground. 








Our Locomotive Exrorts.—The value of the locomo- 
tives exported from the United Kingdom in April was 
75,294/., as compared with 67,0067. in April, 1896, and 
63,7732. in April, 1895. The value of the corresponding 
exports for the first four months of this year was 458,554/., 
as compared with 303,452/. in the corresponding period of 
1896, and 262,253/. in the corresponding period of 1895. 
It will be seen that the exports oe made a good stride 
onwards this year. The Indian demand for locomotives 
has been large in the first four months of this year, bein 
represented by a value of 114,903/., as compared with 
52,8912. in the corresponding period of 1896, and 68,831/. 
in the corresponding period of 1895. The value of the ex- 
ports to South America to April 30 this year was 82,294/., as 
compared with 74,211/, and 71,926/. in the corresponding 
periods of 1896 and 1895 respectively; and to Austral- 
asia 79,752/., as compared with 31,376/. and 7876/. respec- 
tively 








THE SPECIFIC HEAT OF IRON. 
Note on the Specific Heat of Iron at High Temperatures.* 


By Professor W. N. Hartury, F.R.S., Royal College 
of Science, Dublin. 

In a paper which I had the honour of contributing to 
the Proceedings of the Iron and Steel Institute,+ it was 
stated that the specific heat of molten iron and of gaseous 
compounds at high temperatures were values which were 
wanting for the completion of thermo-chemical calcula- 
tions. 

The specific heat of iron as determined by Regnault 
(0.11379), and confirmed by Pionchon}, approached very 
nearly the number given by Joannis§ (0.1138), which led 
to this number being adopted. Mr. C. H. Ridsdale 
pointed out the difference Laboene this figure and that 
employed by Sir Lowthian Bell for steel, viz., 0.245; 
but this value, it was admitted, was not satisfactory at 
high temperatures.|| It was evident that there were 
difficulties surrounding the subject, from the researches 
of Weber,{ on the specific heat of carbon and silicon, and 
from those of Violle on the specific heat of platinum. ** 

In Mendeleéf’s ‘‘ Principles of Chemistry,”++ it is stated 
that Bystrém{t found the specific heat of iron to be repre- 
sented by the following numbers: At 0 deg. Cent.= 
0.1116 ; at 100 deg. Cent. = 0.1114; at 200 deg. Cent. = 
0.1118 ; at 300 deg. Cent. = 0.1267; at 1400 deg. Cent. = 
0.4031. There is a long interval between the two last 
temperatures, but the final figure, namely, 0.4031, is much 
higher than that given by other investigators, and hence 
there is some doubt of its being quite correct. A series 
of papers giving the results of researches on the specific 
heats of metals, including iron, are those of Mr. Pion- 
chon, which appear to be the most recent and of the first 
importance in this connection, namely ‘Sur l’Etude 
Calorimétrique des Metaux aux Hautes Temperatures.”§§ 
I have thought that the subject may be of sufficient in- 
terest to justify the publication of a short note on the 
subject. The specific heat of iron increases at high 
temperatures in so remarkable a de as to indicate a 
change in its molecular condition. From 0 deg. Cent. to 
660 deg. Cent. the formula for the specific heat, ‘y, at tem- 
peratures ¢, is 


7 t = 0.1012 + 0.0000506666 ¢ + 0.000000163998 7°. 
From 1050 deg. to 1200 deg., 
7 t = 0.1987 ; 
or, to quote the average specific heats, 


From 750 deg. to 1000 deg. Cent. = 0.213; 
954 deg. ,, 1006 deg. Cent. = 0.218 ; 
», 1050 deg. ,, 1200 deg. Cent. = 0.19887. 


The change in the molecular condition of the metal is 
indicated by the rise in the specific heat from the value 
0.1137 to 0.218, up to 1000 deg., and its decrease afterwards. 
The last figure quoted above, namely, 0.19887, is the one 
which chiefly concerns the thermo-chemical calculations 
with which we have to deal in molten Bessemer metal or 
pig iron, but the results are widely different from those 
of Bystrém. 

Pionchon has pointed out that the law of atomic heat 
(Dulong and Petit) is seriously affected, so that if the 
atomic weight of iron be deduved from the highest value 
for the specific heat which he recorded, it is necessary to 
assume that iron has an atomic weight at high tempera- 
tures of about 1000 deg., which is only one-half of that 
under ordinary conditions, viz., 28 instead of 56; thus: 
0.218 x 28 = 6.104 atomic heat. In other words, the law 
of Dulong and Petit holds good only for metals at tem- 
peratures between 0 deg =r 100 deg. Cent. : 

Even then, as Mendeleéf points out, there is a diver- 
gence from this law if the substances have low atomic 
weights, as lithium = 7, glucinum = 9.2, among metals, 
as well as carbon = 12, boron = 11, and silicon = 28, 
among non-metallic elements. 

As regards the specific heat of gases, it has been shown 
that they increase with rise of temperature if they are not 
elementary substances. According to the experiments of 
Regnault and Wiedemann, the specific heat of CO, at 
0 deg. = 0.19, at 100 deg. = 0.22, and at 200 deg. = 0.24 ; 
but for CO we have no figures at all available. There can 
be little doubt that as a compound gas rises towards the 
temperature when disassociation commences, the specific 
heat undergoes a change. Hence, in these circumstances, 
we see how difficult it is to determine by calculation even 
approximately the temperature of the metal and of the 
gases which by their chemical action with the oxygen of 
the air contribute to the phenomena of the Bessemer 
“blow.” 

Nevertheless a recalculation based on the specific heat 
of iron = 0.19887 at 1200 deg. Cent. shows that the tem- 
perature attained in the acid process is 1057 deg. above 
this, or 2257 deg.; but on the supposition that as much as 
one-half the available heat is lost, the temperature cannot 
be less than 1728 deg. Cent. 


” 


* Paper read before the Iron and Steel Institute. 

+ Journal, 1895, No. IT., page 28. 

t Comptes Rendus de lV Académie des Sciences, vol. cii., 
page 677, 1886. 

§ Le Fer et ses Composé. Fremy’s Encyclopédie Chimique, 
nage 5. 
ere Manufacture of Iron and Steel,” page 423, 1884. 

“| Pogg. Ann., vol. cliv., page 490, 1875. 

** Comptes Rendus, page 543, 1877; page 981, 1878 
and page 702, 1879. 

++ Vol. i., page 575, 1891. 

{I have been unable to consult Bystrém’s paper. 

§§ Comptes Rendus, vol. cii., page 675, and page 1457 
1886 ; also vol. ciii., page 1122, 1887. 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 
7 ‘soak hed whee none are mentioned, the Specification is 
not illustrated. ‘ 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
— of Specifications may be obtained at the Patent 0, Sale 
rr 


anch, 25, oe Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. . 
The Jom» of the advertisement of the pt of t 





of a yp 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the accept of a complete specification, 
give notice at the Patent Ba of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7603. F. W. Lanchester, Alvechurch, Worcester. 
Gas and other Motive Power Engines. [6 Figs.] April 
10, 1896.—The improved engine shown may be used as a fluid 
pressure engine or a gas and oil engine. B, B! are the two pis- 
tons; C, C! are the rollers carried by the pistons ; D is the surface 
against which they roll; D1 is the frame attached to the rolling 
vart D and rotating with it. The frame D! is connected to the 
Laliow circular casing D2 by a cylindrical drum and bolts, which 
casing has suitable exhaust ye venom on its outer periphery, 
asshown. The cylinders and the frame rotate on a common axis 
and in opposite directions. E is a mushroom valve controlling 
the admission and discharge of fluid to and from the cylinders. 
F is a bellcrank operating the mushroom valve, one end operating 














inacam groove. Gis the cam groove. Admission and exhaust 
of the working fluid is governed by the rotation of the casing I 
and the action of the mushroom valve E. At the proper moment 
for exhaust a port in the casing I comes in line with passage H 
and casing D? simultaneously with the opening of the valve E, 
and exhaust gases rush into the hollow casing D2, discharging 
finally through the perforations into the atmosphere; while, 
again, the lifting of the valve E on the forward working stroke of 
the engine permits admission into D3 by way of the trunnion D4, 
the casing I at that moment closing the exhaust port. Ball bear- 
ings are preferred as shown, but they are not essential. In a 
modification the rolling path D is oval, and is contained in a cir- 
cular flywheel, and the whole is mounted on a fixed frame. (Ac- 
cepted April 14, 1897). 


12,439. D. Clerk, Sutton Coldfield, Warwick. 
Oil Engines. [3 Figs.) June 6, 1896.—The engine has a single 
cylinder A and piston B. The back portion C of the cylinder 
acts as the motor end, while the front portion opens out into an 
inclosed crank chamber D. The motor impulses take place every 
revolution behind the piston B, while the air in front is com- 
pressed into the crank chamber D to a few pounds above atmo- 
sphere. The piston B overruns an exhaust port E at or about 
the end of its stroke, when the pressure at the motor end falls to 
atmosphere, and at this time the compressed air in the crank 
chamber blows open a non-return lift valve F (preferably placed 
in the piston as shown), so that the air from the crank chamber D 
flows into the motor end C of the cylinder, and scavenges out the 
burnt gases through the exhaust port E. An air suction valve G 
isarranged in the crank chamber D, so that on every back stroke 
of the piston air isdrawn in. The oil vapour is produced as re- 
quired for supplying the engine from a small reservoir of oil 
having its surface kept under a constant air pressure of from 
10 Ib. to 30 Ib. by means of an ordinary air pump. The vapour 




















lamp J consists of a metal coil K having the end L communicating 
with the oil reservoir, while the other end M leads to the nozzle 
burner N fixed centrally underneath the coil. In the lamp the 
coil K for convenience of making and cleaning is formed by drill- 
ing straight holes leading one into the other. Any number 
of these coils may be used. The lamp J is put into action by a 


preliminary heating before oil is admitted from the reservoir. 
When the oil is admitted up past L, the hot coil at. once vaporises 
it, and a jet of vapour at high velocity issues from the burner N. 
This jet is lit, and passing through the coil K, keeps up the pro- 
duction of vapour as long as the lamp is kept burning. The 
nozzle burner K has a conical sleeve round it that a current of air 
is induced by the high velocity of the vapour jet to mix with it, 
and thus produce a Bunsen or reducing flame instead of aluminous 
one. On the end of the motor cylinder A is arranged an extension 
O (preferably tubular) of the combustion or compression space, 
= the Bunsen lamp flame is caused to impinge on this tube, so 
a it forms a combined combusti chamber and ignition tube. 

he oil vapour from the chamber P is admitted at the termination 








of exhaust and scavenging into this tube Q, but as sufficient 
air is not present, no ignition takes place ; however, on the back 
stroke of the piston air is forced into the tube Q and mixing with 
the vapour at the hot end explosion takes place, and thus a motor 
impulse is provided. By so arranging the length of the tube and 
the extent and position of heating, the explosions may be accu- 
rately timed. (Acepted April 14, 1897). 


RAILWAYS AND TRAMWAYS. 


5548. M. Abbott, Newstead Colliery, Notts. Secur- 
ing Railway Keys. [2 Fiys.] March 2, 1897.—In carrying 
out this invention a strong flat spring is employed consisting of a 
bent strip of spring metal which is fitted against the inner face of 
one side of the chair. The central or projecting surface of this 
spring bears against the wooden key employed to secure the rail 
in place and presses it tightly against the central part of the rail. 
At the same time the spring allows the key to give slightly, allow- 
ing for any swelling. Should the key become Joosened by contrac- 
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tion of the rail, the spring will prevent it falling out, as it keeps it 
pressed constantly against the rail. The chair A is of the usual 
construction, the rail B being placed between two cheeks. The 
wooden key C is placed between the rail and one of the cheeks, 
and in order to keep it pressed against the rail, the flat spring D 
is employed, placed between the key and the cheek of the chair. 
The spring consists of a flat strip of spring metal bent into curved 
shape and provided with the lips d, these lips extending on each 
side of the cheek so as to prevent the spring coming out of posi- 
tion. (Accepted April 14, 1897). 

26,900. A. Spencer, London. Buffers for Railway 
Vehicles, [3 Figs.] November 26, 1896.—This invention has 
reference to the construction of buffers such that the buffer heads 
can be moved into and secured in a backward position so as to be 
out of the way when not required for use, as, for instance, is the 
case with buffers applied in the ordinary standard positions to 
railway vehicles that are provided also with central gangways and 
couplings which contain eating arrangements in themselves, but 
which vehicles are required sometimes to be coupled to ordinary 
stock. The inner rod, whose outer end 1 carries the buffer head 
2, is at its outer end 1 of larger diameter than at its inner end 3, 
and passes entirely through the outer rod, which, for part of its 
length 4, has through it a hole of a diameter adapted to freely re- 
ceive the smaller part 3 of the inner rod, whilst another portion 
5 of the outer rod is of an internal diameter suitable to receive 
the larger portion 1 of the inner rod. The springs 6 are arranged 
around the smaller portion 4 of the outer rod between a suitable 
plate or washer 7, against which bears a shoulder 8 of the outer 
rod and a fixed plate or frame or bar 9 through which the inner 
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end 4 of the outer rod works. The inner end of the outer rod is 
screw-threaded at 10 and provided with a nut 11 for tightening 
the springs, between which nut and the fixed plate or frame or 
bar a metal washer 13 and an elastic washer 14 are provided. The 
inner end of the inner rod projects beyond the inner end of the 
outer rod and is slotted to receive a cotter 15 to prevent excessive 
outward movement of the inner rod. Slots are formed through 
the inner and outer rods for the reception of a cotter 16, which 
may be secured by a chain or otherwise to the headstock or guide 
casing so as not to be lost. When the inner and outer rods are 
connected by the cotter 16 the buffer head will be in a position for 
use, as shown. When the buffer is not required to be used the 
cotter 16 is withdrawn, the inner buffer-rod is slidden within the 
outer one until the buffer head touches the outer end of the outer 
rod, and then, by some suitable connection between an eye or 
staple 17 carried by the buffer head, and another 18 carried by the 
headstock 19, the buffer head is held in its inoperative position. 
The outer rod in this arrangement works through a guide casing 
20, between which and the headstock 19 there is or may be an 
india-rubber pad 21, and the inward stroke of the buffer is limited 
by an annular projection 22 on the outer rod. (Accepted April 7, 
89 
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SHIPS AND NAUTICAL APPLIANCES, 


7849. R. Anderson and W. Prentice, Goole, Yorks. 
pypareres for Engaging and Disengaging Boats on 
Ships. [3 Figs.) April 14, 1896.—According to this invention 
hooks A and B are employed, centred on the same axis C which 
is carried in a boss D connected by links E and F and pin G to 





the lowering blocks from the davits. A weight H is placed upon 
the blocks, and embraces them, and automatically slides on the 
said hooks. When the hooks A and B are engaged in the eye- 
bolts of the boat, the weight H is at the top of the hooks next or 
near the axis while the boat is out of contact with the water. As 





soon as the boat comes in contact with the water, the weight of 
the boat is taken off the hooks, which causes the embracing 
weight H to slide down and disengage the hooks from the eye- 
bolts, so automatically releasing the boat, and forming a guard 
over the hooks, prevents them from again engaging with the eye- 
bolts or other part of the boat when not required. A pin I attached 
to the weight H by a chain is sometimes provided to keep the 
hooks open when required, — passing through holes J in the 
weight. (Accepted April 7, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


8249. D. Johnston and W. McAdam, Glasgow. 
Gove or t Marine and other En- 
gines. [3 Figs.) April 20, 1896.—These improvements consist 
in having a pump or pumps A actuated from the main crosshead 
or pump levers B or from eccentrics on the shaft, as may be most 
suitable to the design of engine, these pumps A being so arranged 
that a constant flow of water will be forced against a loaded valve 
C, the water entering by the pipe F2 ted to the chamber cl 
and from same by the Pipe F! to the cylinder diaphragm F. The 
valve C is regulated by a screw Cl, but having a spring C2 
between it and the regulating screw with a stopper C? beyond 
which the disc wheel C4 cannot pass, so that it will act as a safety 
valve and prevent injury to the pipes, the branch ¢ being over- 
flow to bilge or ship’s side. When this valve is adjusted toa given 
pressure, at a given speed of the pumps, which would be also 
that of the engine, the pressure in the So ang or any intermediate 
chamber between the pumps and valves will be raised. This 
additional pressure to regulate the engine would under one 
arrangement be applied as follows: An ordinary throttle valve 
(not shown) would be placed on the main steam pipe, near its 
entrance into the valve casing. For engines of the compound 








type or multiple-cylinder engines having one or more cylinders 
for carrying out various degrees of expansion, a by-pass pipe D 
would be fitted between the intermediate chambers D! “aa he 
condenser D2, having a valve d between, kept closed by as ring, 
with a cylinder and piston acting in the opposite direction in‘ 
communication with the pressure pipe from the pumps and re- 
gulated as described from main steam pipe, but requiring a little 
more pressure to open them. By these improvements the in- 
creased pressure from the pumps A acts by way of pipe F2through 
the loaded valve C and pipe F! on the piston or diaphragm F, and 
actuates the valve E ofa small cylinder E! connected to the valve 
d on each pipe D, the valve E being held in position by a spiral 
spring E* to keep the throttle valve on the main steam pipe 
of the engine open and the by-pass valve d closed. In opposition 
to the spring E* a small cylinder or diaphragm F connected as 
above described from the pumps A would, when the pressure in- 
creases, reverse the valve E, and the steam pressure would shut 
the throttle valve on the main steam pipe and open the by- 
pass valves d, making direct communication from the other 
steam chambers and cylinders to the condenser. The piston-rod 
eof the cylinder El instead of being connected direct to the by- 
pass valve d would have a round head as shown dotted at el to 
connect it by a link to the lever of throttle valve on main steam 
pipe. (Accepted April 14, 1897). 


5683. L. Ahrbecker, Hanover, Germany. Self- 
Regulating ector. [3 Figs.) March 3, 1897.—This inven- 
tion relates to a double injector consisting essentially of an outer 
envelope in which two injectors of the usual construction are placed 
parallel to one another, and in such a manner that the one injector 
consisting of a pair of nozzles D D! is contained in a special space 
closed below, whilst at the place where the upper nozzle D delivers 
into the lower nozzle D1, the water pipe is placed at the side, 
whilst the steam inlet to both pairs ‘of nozzles isincommon. The 
lower nozzle of the other pair T T! possesses side holes below the 
point where the upper vessel delivers into the lower one, and at 
which point a side channel branches off, usually closed by a 
spring valve. This channel terminates below in the main envelope 
at the opening of the lower nozzle of the injector T T!, and at this 
point is placed the boiler feed pipe provided with back pressure 
valve. The method of operation is as follows: The steam from the 
boiler passing in through the piece E injects by passing through 








the nozzle D the feed water supplied to the chamber W from the 
pipe and carries it to the chamber K. From this chamber it 
rushes through the openings O O! into the chamber L, where the 
water, if it be delivered in sufficient quantity, escapes over the 
nozzle partitions and is carried along by the injected steam pro- 
pelled through the nozzle T into chamber M. The energy of the 
water thus carried forward overcomes the resistance which presses 
upon the valve N closing the pipe leading down into the boiler, 
opens the said valve, and the water is thus injected into the 
boiler. The water, which at the commencement does not possess 
the necessary speed or energy in consequence of condensation of 
the steam and other resistances, collects in the chamber M and is 
let off through the let-off cock screwed into the tube P at 7, which 
cock must be opened on the operation of the injector. The aper- 
tures in the second water nozzle serve to lead back the excess 
steam on the suction of the injector which would otherwise inter- 
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fere with the formation of a vacuum, so that the same reaches 
the surrounding channel from above. If too much water reaches 
the chamber L and a surplus pressure is created herein, the same 
opens the valve V and leads off the excess water through the 
channel P, from which place it can flow off through the let-off 
cock, which operation continues until the normal condition is 
again replaced and the valve V is closed. (Accepted April 7, 1897). 


10,098. J. E. L. Ogden, London. Water-Gauge 
Glasses for Steam Boilers, &c. [3 Figs.) May 12, 1896. 
—This invention has reference to an improved method of arrange- 
ment of water and steam gauge glasses, the object being to 
obviate the inconvenience and trouble which arises by the glasses 
bursting when used with high-pressure steam. In carrying this 
invention into effect a duplicate indicator is employed, one in the 
form of an ordinary water-gauge glass A with the steam and 
water or waste cocks sometimes connected therewith, while the 
other has passages running from the supply column B or cocks C 
which feed the gauge-glass and also Ae an independent cylinder 
or tube B, in which is placed a float D. To this float, which is 
curried within the independent tube or cylinder, is connected a 
spindle or indicator leg E, which passes through an opening 6 
formed in the lower end of the cylinder B wherein is placed a 
gauge glass A filled only with water, as it has a dead end 

















a and blow-off cock F in connection therewith. The want 
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temperature of the water therein being maintained fairly con- 
stant, while the indicator leg E rising and falling within the 
locked-in column of water within the glass will indicate the height 
of the water in the boiler and in the upper cylinder in which the 
float travels. Instead of using duplicate gauge glasses combined 
with the float, the ordinary gauge glass may be dispensed with, and 
the arrangement as illustrated be employed, having the float and 
the indicator lower spindle E travelling in a locked or still column 
of water in a gauge glass A, this being the only gauge glass for 
use in connection with the steam boiler or other apparatus to 
which it is to be attached. A balance float chamber B! B? may 
also be made, as shown in Fig. 2, in which case the float D! is con- 
nected by means of a chain or cord d to another balance float D2, 
which rises and falls in the separate locked column of water in B2. 
(Accepted April 7, 1897). 


8987. J. Hopkinson and J. Lowis, Huddersfield, 
Yorks. Water Gauges. (4 Figs.) April 28, 1896.—A is the 
steam arm, B the water arm, C the glass tube, and D the back 
tube. According to this invention, instead of the automatic or 
ball valve E being placed in a chamber B? immediately below the 
glass as heretofore, the lower or water arm B of the gauge is con- 
structed with a space or chamber B! below the back tube D, and 
the ball valve E is placed therein. This chamber is in communi- 
cation with the boiler by the passage B*, with the top or steam 
arm by the back tube D, and with the space or chamber B? imme- 
diately under the gauge-glass by the passage B3 which forms the 
seat for the valve to shut off the escape of water when the gauge- 
glass bursts. This chamber is also in communication with the 





try tap B4, The ball valve E is placed in the aforesaid chamber 
supported on a rest E!, and the upper surface of the ball is prefer- 
ably below the level of the passage B*, and at the top of the back 
tube on a seat is placed the ball valve G. When the gauge-glass 
C bursts, the pressure in the top and bottom arms A and B forces 
the balls E and G to their respective seats as shown in dotted 
lines, and therefore shuts off the escape of both water and steam. 
After the cocks F and F' in these arms are closed for the purpose 
of inserting a new glass, and when the try tap B4 is opened, 
the contents of the top and bottom arms A and B are run away 
through the aforesaid tap. The arms are then empty and free 
from pressure, the balls fall from their seats, and the proper con- 
dition of the gauge is restored ready for the cocks being opened 
betwixt the boiler and the gauge-glass. When in this condition, 


if the cock F in the iower arm is opened, the pressure is so ad- 
mitted to the gauge-glass that there is no preponderating pres- 
sure in the back tube sufficient to force the ball G in the top arm 
to its seat Al, or retain it there, and a true water level is indi- 
cated in the gauge-glass. Further, if the cock of the top arm is 
first opened whilst the gauge isin the before-named condition, the 
pressure is so admitted to the gauge-glass that the balls do not 
close the passages betwixt the glass and the boiler, but will allow 
the free flow of steam and water. (Accepted April 7, 1897). 


TEXTILE MACHINERY. 


7653. C. Brigg, Bradford, Yorks. Lubricating 
Spindles cf Textile Machinery. [8 Figs.) April 11, 
1896.—The lifter plate A, the spindle B, and the wharle and tube 
C are of ordinary form, and a recess is formed in the lifter plate 
A to receive a lubricating felt wad D in the ordinary way, the 
metal washer E with recessed face and radiating grooves H! to 
allow the lubricant to gravitate to the felt wads Eland D. The 
felt wad E! is carried in a cup F resting on the lifter plate A. A 
hook G on the metal washer E engages with the back of the lifter 
plate A to prevent the washer E from rotating. A raised centre 
H is formed on the metal washer E to receive the removable 
centre J of wood, antifriction metal, or a suitable composition, 
provided with one or more pins or projections to engage in the 
grooves H!. A thin metal conical cap K with vertical rims which 
fit on the periphery of the metal washer E is provided with an 
opening to engage with the hook G above the metal washer E. 








Inside the conical cap K at the junction of the vertical rim with 
the cone I there is formed a flange L inclined to fit the recessed 
face of the washer E. The lubricant is poured threugh one or more 


in the bottom gauge-glass A permits of the | holes M pierced through the thin metal conical cap K above 


the inclined flange L which conveys the lubricant to the radiating 
grooves H', The wharle C revolving at a high velocity throws off 
any excess of oil against the inside of the thin metal conical cap 
K ; this prevents waste and damage tothe spun fibre, the lubricant 
being again returned to the position where it was originally sup- 
plied to the inclined flange L. The outside of the thin metal 
conical cap K prevents any loose fibre or dirt being drawn between 
the faces of the removable centre J and under the face of the 
wharle and tube C, which with the ordinary;washers is drawn in 
and passes up the inside of the wharle and tube and retards their 
speed, thereby causing slack twisted yarn, and requires consider- 
ably more power to drive them. (Accepted April 7, 1897), 


VEHICLES. 
8938. J. T. Trench, Kenmare, gal, Ireland 
Pneumatic es. (12 Figs.) April 28, 1896.—This invention 


relates to an improved construction of that type of single 
tube tyre divided longitudinally along its inner side or base 
and having its margins or edges so arranged as to become self- 
closing and capable of containing air under pressure when mounted 
in the wheel rim. According to this invention there are formed 
onor fixed to the marginsa of the tube A internal radial or vertical 
lips such as a! so shaped that they meet and press against each 
orher when the tube is mounted in the wheel rim B, that they 
form an air-tight joint before inflation is commenced. The tube 
A is formed of rubber reinforced with canvas or other fabric, and 
it is lined with a lining A! of rubber to make it air-proof. The 
lips a1 may either be formed in one with the lining Al or the 
said lining may be carried round the said lips. The lips a! 
are made of a tapered or coned shape so that the pressure 








of air within the tyre acts to force and keep them together, and 
they are so formed or shaped with respect to the body of the tube 
that they curve or slope out of the vertical as shown by Fig. 2. 
and, therefore, when the tube is mounted in the wheel rim B they: 
bear against each other and thereby form an air-tight joint. If 
desired the abutting faces of the lips al may be faced with semi- 
plastic rubber or its equivalent for the purpose of insuring a more 
perfect air-tight joint. The tube Ais attached to the wheel rim 
B, and the outward expansion of its edges or margins is limited 
by any suitable devices such as those shown in the accompanying 
drawing. In the arrangement shown the edges a of the tube are 
thickened and are shaped to form external lugs or ears a? which 
are adapted to engage with the inturned edges b of the wheel 
rim. In a modification of this construction the enlarged edges a 
of the tube may simply fit in or engage with one or two plain 
grooves in the wheel rim. (Accepted april 7, 1897). 


7858. A.George, London. Bicycles, &c., Propelle 
by Oil mes. [4 Figs.] April if 1396.—A’ is so — 
BB are two flywheels rigidly mounted thereon and connected by 
intermediate gear C C to the driving wheel D of the cycle. The 
flywheels B carry crankpins Bl to which the connecting-rods of 
the explosion cylinders are coupled in the usual manner. The 
intermediate gear CC may be arranged to suit various require- 
ments, for example, as shown, when one of the straps is tightened 
around the internally toothed drum G the cog H will cause the 
pinion I to be carried round at a slower speed than the axle A, and 
when G1 is held stationary the internal toothed wheel Q will cause 
the pinion N to travel around the cog wheel M keyed on the boss 
of Gi, As the pinion N is mounted within the hub D3 the road 
wheel D will thereby be caused to rotate. To obtain a slower 
speed the drum G2 is held fast and the train of gears HI JK 
gearing with the internal teeth thereof causes the road wheel to 
rotate accordingly, the wheel K being mounted on the hub of the 
wheel D in a similar manner to N before described. To reverse 














the direction of rotation of the road wheel the drum G3 is held by 
its straps F and two or more sets of pinions similar to N and O. 
Fig. 4, are mounted on rotating arms which will be carried around 
iu the required direction. These arms can be connected to the 
road wheel in any suitable manner in order that it will rotate in 








the same direction as the said arms. The wheels N and 0 in this 
case being rotated around the shaft A A, cog M is keyed on the 
tube W, which also carries the pinion I, cog M, cog J, and inter- 
nally toothed wheel Q, and also provides a bearing for other parts 
of the mechanism. (Accepted April 7, 1897). 


MISCELLANEOUS. 


7299. J. M. Storrar and W. Crawford, Glasgow. 
Manufacture of Steel and Iron Barrels. [2 Fiys.| 
April 4, 1896.—This invention relates to the manufacture of an 
iron or steel barrel from a cylindrical body with closed ends by 
placing it in a bulging mould or casing and subjecting it to in- 
ternal hydraulic or pneumatic pressure. In carrying out this in- 
vention, according to one modification, the ends of the barrel or 
other similar vessel may be fixed on to the cylindrical metal body 
A before it is put into the bulging mould or casing B, in which 
case hydraulic or pneumatic power is employed to form the 
bulge. According to a second modification, and as illustrated by 
Figs. 1 and 2, an inside liner or liners or bag C made of india- 
rubber or other similar material of the same shape and dimensions 





as the cylindrical body A may be used in the bulging process, it 
being placed into the cylindrical metal body before closing up the 
mould or casing and putting on the hydraulic or pneumatic 
power. By this means less water or air is required and also less 
time taken in the bulging operation. The casing which forms the 
mould may be made in two or more parts to admit of the removal 
of the barrel after being bulged. Fig. 1 is a vertical section show- 
ing the barrel in cylindrical form within the bulging mould before 
it is subjected to internal pressure. Fig. 2 is a vertical section 
showing the barrel in its ultimate form after it has been subjected 
to internal pressure. (Accepted April 7, 1897). 


8096. T. C. Olney, Manchester. Automatic Air 
Escape and —— Expansion Relief Valves for 
Water, &c., Conduits. [5 Figs.) April 17, 1896.-—A vessel a 
cylindrical in shape, having an arm b with pivots b!, bl and an 
adjustable weight c is adapted to oscillate upon arms d, d forming 
a part extending from a tubular elbow-piece e which is screwed 
into the pipe or conduit, from which the air is to escape or in 
which the pressure of the liquid is to be relieved. The vertical 
arm of the elbow-piece e may be formed with a division plate ec! 
reaching nearly to the top thereof, and extending a little below 
its lower end, soas to form two passages g, g', and create a syphon 
action. The slightly inclined arm of the elbow-piece ¢ is brought 
into communication with the interior of the lower part of the 
vessel @ by means of a flexible pipe h or hinged pipe. In the 
vessel a@ is employed a pipe i 71, the part i! of which is perforated 
and the part ¢ passing through the bottom projects a short dis- 
tance below towards the centre of oscillation of the vessel a. The 


Fig. 


Uv 




















perforated pipe part may, however, be dispensed with b 
part ¢ have its orifice near the top of the vessel a, Pay 
in dotted lines, Fig. 1. The projecting pipe part 7, in con- 
junction with a rubber seating & secured to the arms d, d 
serves as the air escape and pressure relief valve in the fol. 
lowing manner. When the conduit f is empty of liquid 
the weight c upon the arm 0 retains the orifice of the air 
escape and pressure relief pipe ¢ off its seating k, as shown in 
Fig. 1, thus allowing the air from the conduit to escape freely 
through the elbow-pipe e by way of the vessel a and perforated 
ipe vt! therein, whilst when the conduit fills with liquid, the 
atter passes through the flexible or hinged pipe h into. the 
vessel a, and when overcoming the resistance or gravity of the 
weight c on the arm 6 causes the vessel a to fall and bring the air 
= pipe a —— its hacrqgen Pe Ngee cutting off communi- 
ratic ween the conduit anc sp 
Sprit, 1897), the atmosphere. (Accepted 
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LANARKSHIRE AND DUMBARTON- 
SHIRE RAILWAY. 
(Continued from page 668.) 

Tue line is very heavy in bridges. Few are 
arched, nearly all are of steelwork. Generally 
speaking, up to 60-ft. span the girders are of the 
plate type ; above that they are built on the lattice 
principle. In the case of the plate-girder bridges 
there are generally three girders for the double line 


Fig. 4. 






































Fig.47. 






for the ironwork during the week, the girders 
being built on a wooden platform on which the 
bridge was erected, and on Sunday the platform 
was moved and the steelwork lowered into posi- 
|tion. Where the girders did not weigh more 
than 15 to 18 tons, they were built at the bridge 
constructors’ works, and the breakdown crane of 
the North British Railway Company, whose line 
was crossed, was utilised for raising them into 
position. 





Fig.48. Fig. 49. 
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of railway, with trough flooring to carry the per- | 


manent way where the headroom is limited ; but 
where practicable, jack arching has been used. The 
lattice-girder bridges have cross-girders at vary- 
ing distances apart, according to the floor adopted. 
Through Whiteinch a considerable number of streets 
were crossed, the rails being on a continuous 
bank for about four miles. The depth of con- 
struction over the streets was limited, and the style 
of flooring adopted was troughing specially rolled, 


to which we shall refer later. The mere work of | 


| Perhaps the distinctive feature of the bridge con- 
‘struction on the line is the extensive use of con- 
‘erete for abutments and arched bridges and via- 
‘ducts. It has frequently been adopted in isolated 
| structures before, but seldom so extensively as here, 
| and it may therefore be interesting to enter into the 
' subject somewhat fully. After the foundation con- 
|erete had been put in, framing or shuttering was 
| erected, as shown by Fig. 46. Sill pieces 64 in. by 


| 24 in. were first laid along the face and back of the 


wall to be formed, to carry standards, with addi- 


erection was simple ; crossing railways the work | tional sill pieces to carry the struts. The main 
had to be done on a Sunday, when no trains were| standards were then erected with top struts. 
running. In such cases everything was prepared! These standards were placed from 3 ft. to 36 ft. 





apart, and were stiffened every 5 ft. or 6 ft. of their 
height. After they had been carefully adjusted to 
line, intermediate struts were putin and the whole 
permanently bolted up. Longitudinal runners were 
fixed along the top of the face standards, in addition 
to which the back and face standards were tied to- 
gether at the top with battens as shown. The 
shuttering was fastened to the inside of the 
standards. The tongued and grooved boarding was 
planed on the face, each alternate joint being 
usually covered with a splay representing the joints 
in courses of masonry, while at the same time the 
splays acted as guides to the men in filling in the 
concrete. The thickness of the concrete courses was 
regulated by the distance between the splays, these 
also hiding the joints between the different layers of 
concrete. The sections given (Figs. 46 to 49) show 
typical methods of splaying. 

For curved walls a template was fixed on the 
foundations on which the standards were placed, 
another template being fixed on the top, and the 
shuttering formed of thinner battens varying in 
thickness, according to the sharpness of the curve, 
from }-in. to ?-in. boarding, well soaked before 
being used. Moulds were used for pilasters, caps, 
copes, &c., for retaining walls as well as wing wails, 
and the effect is not unpleasing. 

The concrete, it may here be said, was composed 
of 3 parts of broken whinstone and 2 parts of sand 
to 1 part of cement, and was mixed by hand, and in 
this rubble displacers were imbedded in the walls, 
but no displacers were allowed in the foundations. 
The facing was made of 1 part of crushed granite 
and 1 part of Arran sand to 1 part of Portland 
cement, to which was added pure red oxide of iron 
in the proportion of 1 part of the latter to 16 parts 
of cement, the whole being mixed to a consistency 
of thick cream, and the suggestion of red sandstone 
of the completed structure is most marked, Before 
proceeding with the concrete work the face of the 
shuttering was carefully covered for the height of 
one course with soap, after which the temporary 
facing shutters, usually formed each of an iron plate 
about 4 ft. by 1 ft. 3in. by } in. thick, and pro- 
vided with a handle at either end, were then placed 
in position and kept about 4 in. from the permanent 
face by wooden wedges placed between them and 
the outside shuttering. Concrete was then filled in 
for a depth of about 6 in., into which the displacers 
were worked, the concrete being afterwards brought 
up to the level of the first splay. The facing was 
then brought forward in scuttles and run between 
the face shuttering and the facing shutters, which 
latter were gradually withdrawn as the facing was 
brought up. The facing was then worked against 
the face shutters, forming a complete bond with the 
concrete behind. Before the next course was pro- 
ceeded with, all splashes had to be removed from the 
face shuttering before again soaping. Each course 
was thus completed for the full length of the wall, 
if possible, before the next was commenced. 
Parapets, copes, pilasters, &c., were formed with 
the same material as the facing, with the addition 
of displacers, which were embedded in the grout as 
it was run into the shuttering, care being taken 
to keep them back from the face. 

This work was done by gangs kept constantly 
employed on successive bridges. Each man had 
a special duty : one would look after the cleaning 
and soaping, another regulate the proportions of 
material, a third would be responsible for facing, 
&c. To prevent shuttering being displaced, all 
stagings for mixing and barrow roads were kept 
separate from the shuttering. When care was 
exercised, the same shuttering was used several 
times. During the progress of the work it was 
found very desirable to bring up the concrete as 
rapidly as possible, the best results being thus 
obtained. 

The average amount of concrete per man per 
day of 10 hours, including the erection of the mix- 
ing platforms, barrow runs, &., but not the shut- 
tering, was 14 cubic yards. The cost of labour per 
cubic yard of concrete, including the facing and 
mixing platforms, &c., but excluding the shutters, 
was only 3s. on an average. The cost of labour in 
erecting shuttering was 8d. per square yard, and 
the material for shuttering amounted to 2s. 8d. 
per square yard if used once only; but, as we 
have said, it was frequently used two or three 
times. In other words, the difference as regards 
cost, in favour of concrete over the masonry work, 
is practically equal to cost of the masonry work 
minus ashlar quoins, stringcourses, &c. Moreover, 
there is a great saving in time. A bridge under a 
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bank 16 ft. high was put up in four days. This 
included the excavations for the foundations, erect- 
ing shuttering, and completing the concrete work 
from foundation to girder beds, and the girders 
could be placed on the top of this at once if 
necessary, but as a rule some time was allowed to 
elapse before this was done. 

This concrete work has been most extensively 
adopted on the Dumbarton section of the line— 
that for which Mr. C. R. Bonn was resident engi- 
neer ; and the point where one finds almost every 
type in use is at Bowling, where the new railway 
crosses on one viaduct the Forth and Clyde Canal, 
the North British Railway, and the public road 
from Glasgow to Dumbarton. The three run 
parallel, with only a fence between them, and the 
Clyde is but one or two hundred yards distant. 

For the better construction of the works, and for 
the more efficient working of the canal, the latter 
was first diverted and new basins formed on either 
side of the railway, connected by a passage which is 
spanned by the swing bridge. Thus when it is in- 
convenient to open the bridge, boats may collect and 
pass through in groups. The plan on the pre- 
ceding page (Fig. 50) shows the situation of the 
work, the route of the old canal being shown by a 
single line and the diversion by shaded lines. A 
new lock was also built. The whole of the work had 
to be carried out without interrupting the traffic 
on the canal, except for three days, including a 
Sunday, when connections at both ends were made 
between the old line of the canal and the new 
basins, &c., and the canal diverted into its new 
channel. Concrete was used throughout, the walls 
of the basins, passage and lock being built in 
situ. The lock (Fig. 51) is 70 ft. long by 20 ft. wide, 
and has a lift of 8 ft. Its dimensions exactly 
correspond with the other locks on the canal, and 
need not be described. The gates are of oak, and 
are operated by hand by means of swing bars. The 
walls of the basins in all cases, as shown in the 
cross-sections (Fig. 52), are vertical in front and 
stepped behind. 

The whole of the excavation was taken out for 
the lock and passage at the same time, and in the 
case of the new basin and the extension to the 
south-east of the old basin, trenches were first made 
for the walls, which were built before the excava- 
tion in the centre was taken out. The material 
was mostly silt and boulder clay, steam navvies 
being used. On the north side of the old basin 
a new wall was built to take in a portion of the 
area of the old basin, and for this purpose a dam 
formed of sheet piling 6 in. in thickness, groove 
and tongued, was carried across the basin. The 
water being lowered in the basin, this sheet 
piling, after being strutted at the back, was 
covered with felt and tarred, and proved per- 
fectly water-tight, resisting a 12-ft. head of water. 
Another cofferdam was erected along the whole 
length of the south side of the new basin. This 
was formed of 6 in. by 12 in. timbers, grooved and 
tongued, in two rows in the usual way with puddle 
between. 

It was very important that the work of connect- 
ing the canal at both ends with the new diversion 
should be done within a given time, otherwise 
demurrage would have been payable to all the boats 
collected in the basin and waiting to pass through. 
The time taken was only three days, and there were 
60 boats ready to pass through after the diversion 
was completed, and it may be interesting to give 
some details of this particular work. 

Arrangements having been made with the canal 
authorities, the water was run off on the night of 
July 4, 1895, and admitted into the new channel on 
July 8. During this time the new channels had to 
be extended to the existing waterway eastward, by 
cutting away the intervening ground to the 
required depth and width, which involved the 
removal of 7400 cubic yards of excavation, and 
westward by cutting away a length of 120 ft. of 
wall in the old basin, together with a backing of 
earth behind. At the same time the old channel 
had to be made good at both ends. This was 
accomplished by forming a timber breast across the 
entrance to the old lock, and depositing the material, 
removed from behind the old wall, at the back. 
Owing to the bottom and sides of the old channel 
being a mass of mud and slurry, some difficulty was 
experienced in closing up the old channel towards 
the east to enable this to be done. Hard dry 


material had to be obtained, and with this a bank 
was formed dividing the old from the new water- 
way ; and forcing its way through the slurry, it 





found a solid bearing beneath, and thus formed a 
breast behind which the soft excavation could be 
tipped, and from whence it found its way along the 
abandoned portion of the canal at an inclination of 
1in 15. Over 200 men were employed night and 
day during the time the diversion was effected, and 
the material shifted gave an average of 6 cubic yards 
per man per day of 10 hours. 

The viaduct, which was next proceeded with, is 
partly of concrete arches and partly of steel work, 
as shown on Fig. 50. There are 11 concrete 
arches and three girder spans forming the approaches 
to the swing bridge. The concrete spans are 20 ft. 
clear, and the arches have a rise of 5 ft. 4in. (Figs. 
57 and 58). The concrete is composed of 3 parts 
of stone and sand to 1 of cement. The piers 
are 3 ft. 6 in. at the springing level, and have a 
batter on all sides of 1 in 24, there being a clear 
width of 27 ft. between the parapets. These piers, 
as well as those for the steel girders, were of con- 
crete, in the proportion of 5 of stone and sand to 
1 of Portland cement, faced with granite chips 
and cement containing, as already described, an ad- 
mixture of red oxide of iron. The foundations are 
simple, being on boulder clay ; but on one side of 
the canal, to the south-east, sand was found, and 
here the foundations were floated, the base covering 
a very large area to reduce the weight per square 
foot. Indeed, on the Clyde side this system had to 
be largely adopted for the same reason. The line 
skirts the river on ground which at one time or other 
was reclaimed from the foreshore by the deposit 
of dredgings, mostly silt. In some cases 2-in. timber 
platforms were laid in the bottom, on which the con- 
crete foundation, 2 ft. to 3 ft. in depth, was placed. 
The object of the timbering was to prevent the silt 
mixing with the concrete before it was set. 

The details of the piers for the swing bridge are 
clearly shown on Figs. 53 to 60, on page 736. They 
are entirely of concrete, with the exception of the 
bearings for the machinery and girders, which are 
of granite ; the machinery, which.is direct-acting, 
and will be illustrated and described in our next 
article, is placed under the piers illustrated. This 
was the more convenient, as the bridge is on a 
skew to the line of the canal. 

The girders of the fixed spans in the viaduct over 
canal, railway, and road call for little comment. 
They are of the plate type, and as we shall in a sub- 
sequent article illustrate bridges of similar con- 
struction, we may now pass on to deal with the 
swing bridge, forming an opening for vessels pass- 
ing up and down the canal, which at this point 


d | debouches into Bowling Harbour, and thence into 


the Clyde. This swing bridge is illustrated in 
detail on the two-page plate accompanying this 
issue. Two features in design may here be noted. 
For lightness, the decking of the nose of the bridge 
has been formed of lattice-work, intermediate 
lattice bars being extended and attached to the 
main girders to form diagonal bracing, as shown 
on Fig. 62. Again, the tail of the bridge is un- 
usually short, little over one-third of the nose 
portion, whereas the usual practice is one-half. 
This enables the bridge to be rotated much more 
rapidly than would otherwise be the case, the mo- 
mentum being more easily controlled. This, how- 
ever, involved an increase in the weight of 
kentledge, there being 145 tons, while the whole 
moving load is 380 tons. 

The main girders are of mild steel, each hav- 
ing a total length of 103 ft. 9 in., with flanges 
2 ft. wide (Fig. 61), the bottom flange being 
horizontal and built without camber, and the top 
flange bow-shaped. They are placed 28 ft. 3 in. 
apart, centre to centre, the tail end of the girders 
being 29 ft. 6 in. from the centre of the pivot ram, 
and the nose end 74 ft. 3 in. from the same point. 
Owing to the rails being on a gradient of 1 in 80 
rising from nose to tail, the height of the girders 
increases from 7 ft. 10 in. at the nose to9 ft. 1} in. 
at the tail (so as to give the required minimum 
depth of 4 ft. 6 in. above rails), the depth at pivot 
being 10 ft. 4 in., all measured over angles. The 
girders are divided into bays of 5 ft. 8 in. with 
single triangulated vertical and diagonal members, 
the latter reversing in direction on either side of 
the pivot ram. The details of these girders are 
clearly shown by Figs. 61 to 66 on the two-page plate. 

The cross girders (Figs. 67 to 74) are placed 
11 ft. 4 in. apart, and are attached to the bottoms 
and alternate vertical web members of the main 
girders (Fig. 67 and 69). Owing to the rail inclina- 
tion, already mentioned, the cross-girders have a 
varying depth. The flanges have a uniform width 





of 1 ft. 4 in., and the top flanges are tilted to suit 
the gradient. The rail bearers rest upon the cross- 
girders, and consist of double-webbed troughs, in 
which are laid longitudinal timbers of creosoted 
red pine, 1 ft. 3 in. by 6 in., held in place by 1-in. 
bolts placed 2 ft. 10 in. apart. The outer webs 
of the rail bearers are raised 3 in. above the rail 
level and stiffened with brackets. Diagonal struts 
form the rail guards and support the creosoted 
timber side-decking (Fig. 71). 

Special arrangements are made for securing the 
rails at either end of the bridge, both on the 
swing portion and on the fixed abutments. The 
bottom flanges of the rails are cut away and the 
rail secured to the steelwork by angle-irons, the 
rails on the moving portion of the bridge project- 
ing at the nose and tail, and dropping into grooves 
formed on the fixed abutments when the bridge is 
in place for traffic. See Figs. 75 to 85 (page 737). 

The flooring between the rails at the fore end of 
the bridge is formed of lattice decking (Figs. 76 and 
84), intervening bars being extended and attached 
to the main girders and forming an upper system of 
bracing. The tail of the bridge is decked with 
plating (Figs. 69 and 73). 

On either side of the centre pivot ram and 
measuring 11 ft. 4 in. from centre to centre are 
the main bearing girders of varying depth. (Figs. 
64 and 65). They are double-webbed or box girders, 
the webs being placed 12 in. apart (clear), and the 
flanges have a width of 2 ft.6in. These girders 
convey the weight of the bridge, when raised from 
its bearings, to the cross-bearing box girders 
attached between them and resting upon the centre 
pivot ram shaft, and the arrangement of girders 
has been specially adopted to enable the whole of 
the machinery to be inspected, and, if necessary, 
replaced, with great facility. 

Before passing on to a description of the hy- 
draulic machinery for moving the bridge, it may be 
said that the bridge was tested by four locomotives 
weighing about 75 tons each crossing at the same 
time, two in each direction, at a speed of 30 miles 
an hour. The deflection was } in. 


(To be continued.) 








THE INSTITUTION OF CIVIL 
ENGINEERS. 
(Continued from page 715.) 

In our article of last week we dealt with the 
proceedings of the recent Conference on the first 
day of the gathering, namely, Tuesday, May 25. 
We have now to deal with the discussions on the 


second day, the 26th ult., when the meetings were 
again held in the Town Hall and Guildhall, West- 


minster. 
SECTION I—RAILWAYS. 


In Section I., on the Wednesday, two papers 
were down for reading. The first, by Mr. R. Elliot 
Cooper, M. Inst. C.E., had as its title, ‘‘ The Loca- 
tion and Cost of Working of Pioneer Railways,” 
whilst the second, by Mr. A. C. Pain, M. Inst. C.E., 
was entitled, ‘‘ What is True and False Economy 
in Light Railway Construction?’ As we print both 
these papers in full on page 763 of the present issue, 
we may at once proceed to the discussion, which 
was opened by Mr. White, who referred to the line 
from Beira up to the Mashonaland border, with 
the construction of which his firm was connected. 
The gauge was but 2 ft., and the rails of 20 lb. 
weight per yard. The maximum grade was 1 in 50, 
the sharpest curve of 4 chains radius. The engines 
weighed 12 tons, and could draw 30-ton loads. The 
line was of a purely pioneer character, and the 
enormous difficulties in starting a railway through 
such a country led to the adoption of such a very 
narrow gauge, which it may afterwards be found 
convenient to widen. 

Mr. H. 8. Ridings had just returned from Chili, 
where he had been working on the Nitrate railways, 
to which, however, he did not intend to refer, but to 
the line from Antofagasta inland. This, when 
first laid out, was only expected to have a length 
of 50 miles, and was accordingly built to a 2 ft. 
6 in, gauge. Since then it had been extended to 
a length of 1000 kilometres, climbing in its course 
to a height of 12,000 ft. above the sea. Though 
quite capable of bringing down a heavy traffic, 
trouble was being experienced in carrying the 
traffic in coals the other way, as it was difficult to 
put engines sufticiently powerful for the work on 
so narrow a gauge. 

Mr. Hunter, who spoke next, stated that he was 
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the engineer for the line referred to by Mr. 
Ridings, and that if difficulty had been experienced 
it must have arisen from the engineers in charge 
departing from the principles laid down by him. 
As a matter of fact, the height attained was even 
greater than stated by the previous speaker, an 
altitude of 13,000 ft. being reached at one point. 
The maximum gradient was 3 per cent., and the 
curves were of 600 ft. radius. In the case of another 
line on the same coast, in which a height of 2500 ft. 
was reached, he had found it possible to work it on 
the inclined plane principle, the heavier down 
traftic dragging the other up. 

Mr. Waring agreed with Mr. Cooper in that the 
cost of working the line was as important as that of 
construction. As regarded the gauge question, if 
there were no existing lines in the country, any 
gauge might be used; but otherwise, the already 
existing gauge should not lightly be departed from, 
particularly as the mere cost of transhipment did not 
represent anything like the whole of the difficulties 
arising from a break of gauge. With this, extra 
workshops were required, as well as a special rolling 
stock. ‘The cost of transfer stations, with their 
long lengths of sidings, had also to be taken into 
account, and might be very expensive, as, for 
example, at the junction of the Rajputana line 
with that of the Bombay and Baroda. Hence he 
thought that where railways had already been laid 
down in a country, all light lines should be built to 
the standard gauge. He could not think that the 
difference in the cost of the permanent way for a 
3-ft. line and one toa 4 ft. ah in. gauge could be 
as much as stated by Mr. Pain. 

Mr. Alexander Ross said it should be borne in 
mind that if ever it became necessary to alter a 
narrow-gauge line to standard, the existing rolling 
stock became valueless. He thought in general a 
break of gauge was inadmissible. With it, it was 
impossible to use old stock from main lines as part 
of the equipment, though it was true that this 
would only apply to carriages and wagons, as new 
engines would be wanted in any case. He did not 
think that the Light Railways Act had gone far 
enough to be successful. Light railways should get 
the land they required at about the agricultural 
value. In England light railways could not use the 
roads, but level crossings should be allowed. 

Mr. Barton, of Dundalk, had had considerable 
experience with light railways in Ireland, where 
the standard gauge of 5 ft. 3 in. established in the 
early days had proved a great hindrance to the 
extension of the lines. The light lines recently 
constructed in that country had been built to a 
gauge of 3 ft., and were gradually being extended 
to form a new system. The cost of transhipment 
at the junction points with the 5 ft. 3 in. gauge 
was found to be from 23d. to 3d. per ton, the 
goods handled comprising all classes of merchan- 
dise, coal, grain, &c., but cattle were not included. 
The receipts of these light lines ran from 41. to 71. 
per mile per week, and the working expenses came 
to about 31. 10s., so that in many cases they were 
barely covered. No engine having more than 8 tons 
on an axle was allowed to run on these lines, so 
that heavy rails were not needed. A weight of 
45 lb. per yard had been adopted on some of the 
lines, whilst in a few cases, where the traffic to be 
expected was more, 50-lb. rails had been used. The 
lines did not follow the roads, and their cost, in- 
cluding equipment, had been 42001. up to 50001. per 
mile, which was very much less than a 5 ft. 3in. line 
could have been put down for. He thought that 
in laying out pioneer lines, the engineers should 
show much more care in location than was neces- 
sary under other conditions. Cross-sections should 
be taken more frequently, and the alignment and 
grading considered in more detail. The speed on the 
Trish light lines was limited to 25 miles per hour, 
and he did not think that with a lower speed there 
would be sufficient advantages afforded for the lines 
to compete with road traftic. 

Mr. Robinson thought that it should always be 
borne in mind that in the nature of things a light 
line was always a compromise, which was only 
adopted in places where a heavier line would not 
pay, and it was a question of having a light line or 
none for an indefinite period. The question of 
transhipment was made far too much of. When 
the interchange of traffic was very large, it was, of 
course, a very serious matter, but it should, never- 
theless, be remembered that it took place on a very 
large scale everyday. Butter made in Normandy 
and Brittany passed six or seven separate tranship- 
ments, and was sold in the London market in com- 





petition with that from Kent and Surrey. Nearly 
all the light lines on the Continent paid divi- 
dends, some as much as 7 per cent. No general 
rule as to whether a break of gauge was desirable or 
not could be laid down, but it should always be 
avoided if the proposed line was likely to become a 
main trunk. For maximum efficiency in working 
the weight per car axle should be the same as that 
per engine axle. The possibility of getting rolling 
stock from a main line might no doubt often be a 
convenience for a small company, but this matter 
would be of less importance if a standard narrow 
gauge was adopted throughout the country. In 
Saxony the narrow-gauge system worked very suc- 
cessfully. The main-line cars were run on to 
narrow-gauge bogies and then hauled over the light 
lines right into the factories, so that there was no 
ee of goods in the ordinary sense of the 
word. 

Mr. McDougall said that on a light line with 
which he was connected wagons adapted for run- 
ning either on rail or road had been tried, and had 
proved very popular with the farmers. 

Mr. Barrington did not think that the 3-ft. gauge 
lines in Ireland had been very successful. With a 
speed of 25 miles an hour the engines had to have a 
low centre of gravity, and it was then difficult to 
get them powerful enough. On a5 ft. 3 in. line 
there was no trouble of this nature, and the cost 
of a light line to this gauge did not exceed 50001. 
per mile, 50-lb. rails with soleplates being used 
throughout. The rolling stock on such a line need 
not be heavier than in the case of a 3-ft. gauge, as 
it could be made shorter. It was not possible to 
work light lines satisfactorily without telegraph and 
telephone, or without cattle pens, and there must 
be signals at passing places. In general, if one 
saved on the first cost of a line, the working expenses 
would be increased. 

Mr. Shelford said that during the last three or 
four years he had had to consider the construction 
in West Africa of light lines amounting to some- 
thing like 1000 miles in their aggregate length. 
The question of gauge was an important one, 
particularly in the case of the colony of Sierra 
Leone. This being now entirely surrounded by 
French territory, there was no likelihood of the 
lines to be laid down being allowed by the French 
to convey much trafic from the interior, and the 
country itself measured only about 200 miles from 
north to south, and rather less from east to west. 
Hence it was finally decided to adopt a 2 ft. 6 in. 
gauge, and the line was now in course of construc- 
tion. Instructions to commence work were given 
by the Government in October, 1895, and by 
December of the same year the men were on the 
ground ; and the Queen’s birthday the following 
year was celebrated by running the first locomotive 
to turn a wheel in the colony over the two or three 
miles of line then completed. The country traversed 
was for 30 miles from the coast a mountain of 
granite. The natural ground surface was followed 
as closely as possible, the frequent ravines being 
crossed by steel viaducts 40 ft. to 85 ft. high. The 
masonry was of concrete,.and was executed by 
unskilled labour. So far as England was concerned, 
he thought there was little room for narrow-gauge 
lines, but, speaking generally, he was in favour of a 
broad gauge where a heavy traftic was to be ex- 
pected, and of a narrow gauge under less favourable 
conditions. 

Mr. Acworth, being called on by the chairman, 
referred to Mr. Barton’s statement to the effect 
that the working cost of the Irish light lines was 
about 31. 10s. per mile per week. From this it 
would appear that English engineers had not had 
sufficient experience as to what could be done in the 
direction of keeping down working expense when 
the necessity arose. He had found that in the south 
of France a light line was worked at a cost of but 
45s. to 48s. per mile per week, two trains, and in 
some cases three, being run per day. The coal 
used was dearer than in Ireland, and wages were not 
lower. He had never been able to understand the 
necessity of putting up signals at the railway 
stations in the case of a light line on which the 
trains stopped at every station. Moreover, although 
he agreed that in this country light lines could not 
in general follow the ordinary road, yet, if they 
were to be successful, it was essential that they 
should be permitted to use the village streets and 
run right into the markets, as they did abroad. He 
had just come back from a visit to Northumberland, 
where there were many miles of colliery lines con- 
structed on wayleaves, which crossed roads in every 





direction and conveyed a heavy traftic. He thought 
it would be of interest if some member could give 
information as to these. 

Mr. Elliot Cooper, in reply, remarked that even 
under the old Act it was not always necessary to 
have signals at every station. In the case of a line 
in Yorkshire with which he was connected, and on 
which each train stopped at every station, the 
Board of Trade had allowed signals to be dispensed 
with. His paper had dealt entirely with pioneer 
lines, the very object of which was to develop the 
country, this development often proceeding very 
rapidly. Thus in the case of the Cape Central 
Railway, the traftic had more than doubled in the 
course of seven years, and with the completion of 
the extension now in progress, a still further in- 
crease might be expected. It was of interest to 
examine into what gauges were most largely used. 
In Europe and North America the 4 ft. 84 in. 
gauge was largely adopted, whilst the 3 ft. 6 in. 
gauge, which was the standard in Norway and 
Sweden, was used in the Argentine Republic, 
Japan, Egypt, and South Africa. 

Mr. Pain, in replying to the discussion on his 
paper, stated that the cost of tramshipment quoted 
by him at 3d. to 6d. per ton was intended to be a 
practical average estimate, though he knew of cases 
in which it did not exceed 1d. per ton. Objection 
had been raised to his estimate as to the compara- 
tive cost of a line of 3-ft. gauge and one of 
4 ft. 84 in., but in preparing it he had assumed a 
properly constructed line in each case, the sleepers 
to be creosoted, and steel rails of suitable weight 
employed. Under these assumptions the saving 
worked out as he had stated, and he could show 
the actual figures if desired. He might, however, 
add that he had found that with a 3-ft. gauge a 
30-lb. rail made an admirable line, which was not 
the case when used for a 4 ft. 84 in. gauge. 

Sir Douglas Fox, in bringing the proceedings to 
a conclusion, remarked that the first legislation in- 
tended to facilitate the construction of light rail- 
ways had been rendered useless by the action of the 
Board of Trade, who would not permit a lighter 
system of construction to be adopted than for a main 
line. Now, perhaps, better days were in store. 
He thought two gauges would be required, but 
hoped that a standard narrow gauge would be 
adopted, as matters would then be much simplified. 
As regarded the weight of rails, he might mention 
that his late father had adopted an empirical rule for 
this, which gave good results in practice. He made 
the weight of the rail 10 lb. for every ton of weight 
ona single wheel. In India 40-]b. rails could be used 
on the metre gauge, but when mail trains were 
run at comparatively high speeds it had been 
thought well to increase this to 501b. The exten- 
sion of railways in South Africa opened up very 
interesting questions. Mr. Whitehead referred to 
the Beira line, and he himself was engaged with 
Sir Charles Metcalfe on the Buluwayo extension, 
which it was hoped would reach the latter town at 
the end of the year. The total length of this light 
railway would be about 700 miles. It was being 
built to the standard gauge of Cape Colony, and had 
60-lb. rails and steel sleepers, which could be used 
with satisfaction owing to the dryness of the climate. 
The line was well ballasted, and the bridges were 
made sufficiently strong to carry any load likely to 
be hauled in the future. Apart from this, every 
effort was made to keep down expenditure for the 
present, and the cost for much of the line had not 
exceeded 3000/. per mile, which was very low, 
particularly when it was borne in mind that the 
material had to be hauled 1200 miles up country. 


SECTION III.—MACHINERY AND TRANSMISSION 
OF POWER. 


Section III., which deals with machinery and 
transmission of power, was, on the 26th ult., accom- 
modated in the large hall of the Westminster Town 
Hall, Sir James Kitson occupying the chair. The 
first subject taken dealt with the important questions 
in the 


Economic Workine or STEAM ENGINES AND 
Borers, 


the matter being introduced by the reading of a 
note by Mr. Bryan Donkin. This we print in full 
on another page. 

Professor Kennedy was the first speaker on this 
paper. He said that the author of the note 
had not laid much stress on one or two points 
on which he felt strongly, and to whieh he also 








736 


ENGINEERING. 


[JuNE 4, 1897. 








PIERS FOR BOWLING SWING BRIDGE. 


s a Fug 53 . 


MR. CHARLES FORMAN, GLASGOW, 
(For Description, see Page 733.) 


ENGINEER. 


ZRAIL LEVEL GRADIENT | im $0. 4 





“GLEVEL NOE 


EVELNOR.: 
a ee 


: ay 
~~ —- ~ 98.8 gers---- 
as 
Nae 
ad | | LEVER wee. | 
eEs "16:48 




















. 2 ie iia panel 












NSS 


NX \N 
eee Aaa . 
. RA 





Ss. 
N 








FLOOR 


2h)S DS 


\ZY 








i 31 
~ \N MI YYFF IN WOE 










acy 
> Say 
WW \\ A 






















We 
gs RRS 
“Zy 

























ee Za 
PS Pa KSI N Pek Y 66-00 











































































































































































Fig.56 Section on line C.D. : 
gall LEVEL GRADIENT / IN 80 § 
fy CENA eee nel. 81.26 3 
| 7 aT. oO ie NE 
‘ \ ‘ ‘ LEVEL NOR. 76. 26426 
4S - TH xX 2 
~ te * Roe ' < { NN \\ \\\ : < 
\ KS EASES FRAN ae aur. si Si NS 
SN ee yeti 4 a mN i ti geod ss ros "> eines Tipe aamne? 35 sag. 
Ss ——- pete . RS SS ERG hs) ae “Te SS FLOOR LeveL | 65. 
i : | oe coheed Lieb Beats fo “CLL ltd Va 
\ ah ' RSS SSS ES Says Fig 57Section on Line EF. 
\ q * ‘s 4 & s 4 Py AZ 
Sa 2 Mata \) 
IRIN 7-7 NGS OS ey ae RK \Wwury KE , 
NN. SX \ $ » jo GUTTER 6 KX 
. 4 : ont S28 -. poms 
RS \ \ i titi; \ = 
NSS 





ONS 
Wo Wes 
tis yy 


Fig.59 Section on Line NO. 

















WIA 


knew the author attached considerable import- 
ance. The first he would refer to was the 
clothing of steam pipes, which was a very im- 
portant practical detail, and the best engines 
were often spoilt by neglect of this matter. The 
amount of steam wasted through badly covered 
pipes often amounted to a great deal more than the 
difference between that which would be used by the 
best and the worst engines, taking ordinary types 
and usual conditions. In regard to oiling cylinders 
he would give engineers one little bit of advice. 
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If they had to take diagrams from engines not oiled, 
they should not use their own indicators. He had 
had one or two indicators spoilt in this way. The 
best engine-makers now possessed brakes powerful 
enough to test large engines. Professor Kennedy 
referred to the loss in efficiency due to badly designed 
donkey pumps. It was perfectly preposterous what 
these little steam-eaters would use, and by their 
work could often neutralise the economies obtained 
in the best designed engines. Where electric power 





was available, it was often advisable to use motor- | 








Fig. 60Section on Inne LQ. 


|driven pumps, and to sacrifice the advantage of 
| direct driving from a separate steam engine to that 
which was to be obtained by the source of motive 
power being an economical engine, although there 
might be one conversion. There was, however, 
the question of first cost to be faced in establishing 
electrical motor-driven pumps. The speaker had 


not found automatic stoking to lead to economy ; 
but it was extremely convenient. The author had im- 
pressed on the meeting the necessity for the analysis 
of furnace gases, saying that this could easily 








f 











737 


ENGINEERING, 


June 4, 1897.] 








‘royvods 4xou 04} SUM [[PMUIVIGT HOLIOpery Ig 
“Bury FYSit oy} qnoqe sem suotsuedxe CT 
4eY} FYSNoyA sea 4I pue ‘yonut 004 perepisuo0d Mou 
SVM PozZBOOApR U909q PRY YOY suoIsuvdxe OE IO OZ 
ey, *1097;eU sTYyy UT UCTUIdO Jo UOISTNADI eB UDEq 
pey 1043 9ySnoyy oy svt INOJ IO 9aIYy 4SPT OY 
Sutmp ynq { oe sivok ZI 10 OT 210M Ady} Fey I9A0 
pesveiour Ayurey100 pey suotsuedxe jo tequinu oY], 
‘ena3 you Apzred puv oni Apyted sem qeyy, ‘sread 97%] 
JO pasvaIOUl pey poyxTOM Uree4s YOTYA We suoTsuedxo 
JO JOqUINU 9Y4 Fey} Pres pey UTyUOG “Ip = ‘poysTu 
-Turrp ATpes oq ysnur ureo}s poqyvoyredns 10; pourreso 
Awiouoss oy ‘esed oY} SBM YONS JI 4eyy FYysnoyy 
eH ‘skeproy pue sXepung ‘dep puv 445i yyoq 
‘aulty 94} [[@ siopurpAo yj ur 4ydey Useq pry wed4s 
peqeoysedns yeyy osvd oY} STYZ SBA OS YORU Og 
‘siopurjAo oyy yoR1d 07 yUOTOWNS sem ‘poddoqs sea 
4t UsYA pue ‘UO UIRAIS AIM Suruunr sea oursuo 
0Y} USYM sTTVM JepurAd 943 Jo oangeroduis4 ut 90u 


2°32 iv NOILIIS 
| 








-IOHIp 94} Fey} PUNO; Svar 4I TOF ‘urvaqs IY} Suryvey 
-iedns AjySty yOu 910M SIB9UISU OYy SORSTY Ul 4VY3 
‘JOAOMOY ‘POULIOJUI Us0q pey loyvodsoeyy, “yuouTyUOD 
ey} UO pasn TONUI seM UIvE4s pozvoysodns yey} pres 
pey uryuog “Ij{ “3! Sururerp jo suveurt v oq prnoys 
Q194} ‘409T[0D 0} 103¥M OY} JOJ puoeg prvadn uv sea 
910y} JOACIOy AA “FI YIM Suoye rozem oy ALIVO 04 
gUOTOIgNs SBM UTveys JO YsSNI oy se ‘as¥o oy} JOU 
sem ‘IOAOMOY “QV J, “YOVq UleIp prnom JezwM 94 
4BY} FYSN0Y] SBA FI osNBIE ‘IETIOG 9Y3 spreMo} dots 
sedid savy 03 Suty} 44311 9Y} poroprsuoo ATTe10Ued 
SBM 4[ ‘asIopue prnom Joeyvods 043 4vyy ued e 
SBA 4I nq ‘e[qesTApe 3OU polepIsuoo oq 4YySIu pue 
‘qqnop ou ‘AUvUL 07 MOIA MOU B SBM YI f OUTSUO OY 
Sp1eMO} Sur[ey wey, 03 preser ut pres pey esprit 
-Bu0T “IJ YeYM ULIGUOO 03 poystm ‘sodid uree4s 
jo uonsenb 043 03 Sutiejor ‘foyueg ureydeg 
*UOTJU9}IV ONP OATOIAL P[NOM 4I UTvSe PIVMIOJ 
SUMO SVM FI 4VYZ MOU SSeTZQnop 4nq ‘poqdope ozour 











qou useq pry 4t postidins sea oy £ weqsds Sutstur 
-o1d AIOA @ SUM FI ZV FYSNoY} sAvATe pey oy pur 
‘uoqydurerg “Ip 93%, 943 Aq o10Joq Sivek GT 9dtG0u 
SIy Jopun 4ySsnor1q useq prey 1049RUI ey, “QueUTy 
-U0Z) 94} UO [BOD puNoIS Jo osn 9Y} 0} pedtojor pey 
IOYIN Vy} 928 03 peps sem Aqreg oyfoM “IPE “ool 
-qns sty} uo Suyeout oy Aq possed oq 4ystur 4eYy3 
uornjoser Aue 0} uoTUeqje ysoqvois 043 Avd 
PIMom [louNoD ey} yey oANs SV TOTZNTWSUT 9} JO 
quepIselg oYyy, ‘S}[Nser jo sjyueUIE;eIs peTleyep 
OY} 10J SSUTPRoY Jo Jos 4Seq OY} SururuLtoqzop JO MOTA 
@ YYM ‘steeuIsUy [LAT Jo UornqysUy oY} JO [19 
-unog oy} Aq poqurodde oq prnoys 9094TurUIOD [TeUIS 
@ qeyj3 peqsesans pey ulyuog ‘Ipq ‘soTytoyyne 
quereyip Aq ssutpeoy queregrp dopun pue shea 
Snolva Ut peystqnd Suteq sqyuowtiedxse 0} Sutmo 
uoIsnyuoD YONU seam aloyy, ‘“wogsks uojIUN v 
uo SsyUDUIIIEdxe J9TIog pux sUISUa WIRe4S JO Sq[NSOI 
Suryzzodea jo AjzpIquatsep oy} 0} sv royyne oyy Aq 














. Tae - ; 9 Te oe 


oan ao nena AD 3Il anne nce aptnnwnnn- sanseneeseee-n= SP i$8 ------------ 














Sai: 























| pres Useq PLY FYA 07 portosor Axreg 910M “IA 
*1O9VM JO UOTZRNUINIIV 9Y3 TOF opPORydooer 
® epraoid 03 puoq preadn ue sum o10y} JeAoToyM 
pur ‘omsue oy} spremoy [[ey odtd ureaqs oy oXeUt 
03 sem Aem sodoid oyy, ‘Aurouose yytm Aypenba 
peajoaut sea Ayozes qoodser styy ul pue ‘paropts 
uoo eq 03 pey sedid Sururerp jo uoysenb oy, 
‘ouIsue UB Jo AUIOUOD 9Y} UT soUATEyIP 9[qerOpts 
-uoo Suryeur sedid ureaqys Sut19a0o 03 sv pres pry 
Apouuey sJossejorg yey yaoddns poo oF, ‘apeut 
SUOTFNOASL JO JOQUINU 943 YZTA WOTZDeUUOD UT pa.tepts 
-U00 aq 0} 2YSno ‘1aAQMOY ‘Qoalqns oy, ‘Tenbe 
Suteq ssuryy eyo ‘souvree[> 03 9ojvU0NI0doid 
eq 4snUl UORsUepuOd JopuTTAD 4eYy3 Surkes ‘aovy 
-INS soURIRETD 03 UOTQUAEqZe SuIXed Jo AjzIssa00U 9Y3 
Surjooul oy} Uo passaiduit ospiusuoyT poeyorpl “IP 
"07, popuszye oq 03 948no 109;eUI OY] Fey} pue ‘TNJosn 
Ajoulsryx9 910M sosdhyTeue yons yeyy Surkes ‘mora 
Sty} YQLM poeise Apouusy Jossojoig ‘ou0p oq 
































a OLEEOSS LOCK aarem - 
SNVRG “HY eS 








$e Set O2Fzon 





UNdid#d ONIMS 





(Cee, abog as ‘woudiwosag, 40,7) 


‘UHHNIDNGA ‘MODSVID 


‘NVWYOA SATHYVHO 


“dN 


ONITMOd LV SNOLLOUANNOO AVM LNANVWUAd ‘AVMTIVY FAYIHSNOLYVEAWNNG 












































GANV GYUIHSAYUVNVT 








ALON ROGET NNT 


pa Rasa SANT ED 





738 


ENGINEERING. 


[June 4, 1897. 











and referred to what had been done in regard to 
engine practice 50 years ago, giving particulars of 
steam omnibuses and other things of the past era. 
He considered feed-water heaters could not be any 
good if boilers were properly proportioned and 
worked. 

Sir James Kitson said that mechanical firing 
in the establishments with which he was connected 
did not give absolutely better economical results 
in regard to smaller quantity of fuel being burnt, 
but it allowed a lower quality of coal to be used. 
In his works they used feed-water heaters worked 
by the exhaust steam from their steam hammers. 
He was of opinion that the suggestion that a 
standard should be established for reporting ma- 
chinery tests was one which should be followed up. 


SEPARATE CONDENSING PLANTS. 

A note on this subject was next read by Mr. 
Henry Davey. This paper we print in full on 
page 759. 

Mr. Mark Robinson opened the discussion. He 
said that it was of importance, in using separate 
condensers, regard should be had to placing the 
condenser close to the engine, and with as direct a 
communication between the engine and the con- 
denser as possible. A difference of a very few feet in 
the position of the condenser was a serious matter. 
If the condenser were placed close to the engine in 
this way, the position of the air pump was a matter 
of indifference. Sir Frederick Bramwell said that 
the evaporative condenser was not a new thing, as 
he had put one up 26 years ago. He also called 
attention to a cast-iron evaporator condenser, exhi- 
hited by Messrs. May and Mountain in 1862, and 
also to the Craddock condenser, which had been 
introduced a great many years ago, and also to a 
steamboat engine by Penn, which had Howard’s 
quicksilver boiler. 

Mr. Tannett Walker wished to endorse what Mr. 
Mark Robinson had said as to the positions of the 
condenser and air pump respectively. On the Con- 
tinent they had put up a 3000 horse-power engine 
for driving a rolling mill, where the work was, natu- 
rally, intermittent. They had, however, only put 
an air pump of ordinary full size, but had taken the 
precaution to put the condenser very near the engine. 

Mr. Schonheyder said that evaporative con- 
densers had been in use for many years, and he was 
surprised they were not more taken up. 

Mr. Druitt Halpin referred to the author’s re- 
marks as to the methods of cooling condensing 
water, in which he spoke of the method of spraying 
the water in a still atmosphere, of trickling the 
water over surfaces in thin films, and of spraying 
it ina current of air produced by a fan or otherwise. 
The speaker had lately had to do with a plant put 
up in London, in which the water was cooled in a 
tower. Instead, however, of using a fan to circu- 
late the air, the water was sprayed out under pres- 
sure, and thus caused an induced draught. 

Mr. Michael Longridge, when called upon by the 
President to speak, said it would be good if the 
papers could be printed beforehand, and could be 
taken as read. Had he known how the subject was 
to have been treated, he would have come prepared 
with figures that he thought would be of interest to 
the meeting. From experiments he had made, he 
concluded that the refrigerating water required 
with an evaporative condenser might be even less 
than that in the steam used, but in that case 
the additional cooling surface would have to be sup- 
plied. It became, therefore, a question whether 
water could be better spared than space could be 
encroached upon. He had often wondered why 
condensers were not more used with winding engines. 

Another speaker wished to support the remarks 
made by Mr. Mark Robinson. He said it was 
quite possible to get a vacuum in the condenser, but 
very little in the engine, if the pipes through 
which the exhaust steam had to pass were at all 
complicated and the leakage wer2 of consequence. 

Mr. Davey, in replying to the discussion, said 
that no doubt it was true, as Sir Frederick Bram- 
well had stated, that the evaporative condenser was 
an old device. The proportions were, however, 
not generally known, and it was only of late years 
that any considerable demand had arisen for it. His 
experience was that though things might be in- 
vented they were not perfected until a demand 
arose for them. 


Perroteum as Steam Enorine Fue. 


A paper by Mr. J. A. F. Aspinall on this subject 
was next read. This we print in full on another 





page. As an addition to what he had already said, 
Mr. Aspinall stated that there was an advantage in 
the use of liquid fuel on a locomotive, inasmuch as 
the blast-pipe had not to be reduced. A vacuum 
was, therefore, not created in the smokebox, and 
for some reason it appeared to be a fact that the 
existence of a plenum brought the gases better in 
contact with the tubes. Oil fuel was also being 
used for heating rivets, and for other purposes 
where its portability was of advantage. 

Mr. Holden being unable to be present at the 
reading of the paper, owing to another engage- 
ment, Mr. Bell, an engineer on his staff, was 
invited by the chairman to speak for him. He said 
that on the Great Eastern Railway they had 37 
engines fitted for oil burning ; 16 out of the number 
were express engines, and 20 were tank engines. 
Some were fitted to burn coaland oil, while in some 
cases broken bricks, &c., were placed on the grate- 
bars to make a base for the oil to burn upon, and 
to prevent too much air getting through the bars. 
They had storage tanks at Stratford capable of 
holding 90,000 gallons of liquid fuel. An advan- 
tage in its use was the quickness and ease with 
which engines were supplied, two or three 
minutes being sufficient to get the oil on board. It 
was anticipated that with liquid fuel copper fire- 
boxes would last longer than when coal was 
burnt. This was owing to the absence of 
abrasion from small cinders, dust, &c., such as 
came out of the coal. They had had the system in 
use for six years on some engines, and the copper 
fireboxes had never required repair. With liquid 
fuel they had a blast 30 to 40 per cent. more open 
than in the case of coal, but that might be due to 
the fact that oil was forced in with injectors, which 
gave, as it were, a certain amount of forced draught. 
They had two steam supplies, one for the supply of 
oil and the other to inject the air. With the com- 
bined oil and coal system, when the engine was 
stopped, it was possible to shut off the oil alto- 
gether, and keep the required pressure of steam by 
coal fire alone. 

Mr. Johnson, of the Midland Railway, had fitted 
one of his engines with oil-burning apparatus, and 
was bound to confess that it worked remarkably 
well. The Midland Railway was, however, sur- 
rounded by coal-pits, and it was part of their busi- 
ness to bring coal to London to burn in locomo- 
tives; for this reason it was not part of his policy 
to encourage oil burning. 

Mr. Paxman referred to a system of burning oil 
introduced 30 years ago in some experiments at 
Hackney Wick. Mr. Carter referred tothe danger 
from explosion of gases left in the firebox, and to 
the noise made by injecting the oil. 

Mr. Holden, who entered the room at this point, 
said that the explosion of gas in the firebox to which 
the last speaker had referred was not only not pro- 
bable, but hardly possible. For seven years during 
which the system had been in use, there had not 
been an approach to anything of the kind. The 
noise also to which reference had been made was an 
objection more imaginary than real, and was cer- 
tainly not excessive. In the first year of the intro- 
duction of the system, 50 tons of oil had been burnt 
on the Great Eastern Railway, whilst last year 
5000 tons were consumed in their locomotives. The 
system was continually increasing, and they were 
adopting it for their most important trains with 
great satisfaction. It was a curious sight to see a 
fireman on the locomotive with nothing to do, and 
it might be he would not open the firedoor at all, 
or perhaps not more than once or twice on a 50 or 
60 mile run. The difficulty was as to price, and 
the liquid fuel used on his railway was confined to 
cases in which it could be purchased as cheaply as 
coal for the work done. It was quite possible to 
use coal on one journey and liquid fuel on the 
return run. In addition to the engines and boilers 
on the Great Eastern Railway, which have been 
referred to by the writer of the report, there are 
several London and North-Western and Man- 
chester, Sheftield, and Lincolnshire engines running 
fired in the same manner, and the Belfast and 
Northern Counties Railway is also using liquid 
fuel. Abroad the system has been largely adopted, 
the most recent extensions being on the Western 
Railway of France and the Roumanian State and 
Austrian State Railways. In California crude oil 
is being used as fuel on numerous locomotives, the 
oil being of such a character that to successfully 
control the flow it has been necessary to feed it 
under a low air pressure, about 5 lb. per square 
inch. For fiona ws boats and similar craft oil fuel 





possesses manifold advantages. An interesting and 
successful application is to be found on the Dutch 
torpedo-boat Ardjoeno, the boiler, which is of 
locomotive type, having three burners placed just 
above the fire level. In the Fox solid pressed steel 
works, at Joliet, near Chicago, the Holden burner 
has been exclusively adopted. No better method 
for the disposal of refuse tar from oil gas manu- 
facture can be found than burning it, and large 
batteries of boilers, chiefly water-tube, of the Bab- 
cock and Wilcox type, have been fitted with the 
Holden apparatus in gas works in London, Belfast, 
Yarmouth, &c. An organised fuel supply is greatly 
to be desired, and must eventually come. When 
that is an accomplished fact, oil fuel will assert its 
advantages in numerous manufactures. 

Sir James Kitson said, in regard to the supply of 
liquid fuel, that it was very possible the price 
might shortly be reduced, owing to the improve- 
ments in ships built especially for carrying petro- 
leum in bulk. Within the last few days also they 
had heard of great discoveries of petroleum in 
islands in the Eastern seas, and in places acces- 
sible to the sea. 

Mr. Aspinall, in replying to the discussion, said 
that Mr. Holden had touched on the only points 
upon which he intended to speak, and there was, 
therefore, nothing left for him to say. 


ProposEeD CoMMITTEE ON Untrorm System 
oF Reports. 


The Chairman, Sir James Kitson, said that, 
arising out of the remarks made by the President 
of the Institution, Mr. Wolfe Barry, and to re- 
ferences made by Mr. Donkin in his paper, he 
proposed that a recommendation should be made 
to the Council of the Institution that a small com- 
mittee of members of the Institution should be 
formed in order to devise a uniform system of re- 
porting on results of steam engine and_ boiler 
experiments. This proposal was carried unani- 
mously. 

The section then adjourned. 


SECTION V.—SHIPBUILDING. 


In the Shipbuilding Section, which sat in the 
council-chamber of the Westminster Town Hall on 
the second day of the meeting, Wednesday, May 26, 
Sir Edward Reed being in the chair, two papers 
were read and discussed, both of which we print in 
full in our present issue. 


Steam TursineE Sup Propvtsion. 

The first subject taken up by the section was 
introduced by the Hon. C. A. Parsons, who con- 
tributed a note on ‘‘The Relative Advantages and 
Disadvantages of Rotary and Reciprocating Engines 
as Applied to Ship Propulsion.” As we print this 
note on page 758, we may at once proceed to the 
discussion. 

Mr. J. I. Thornycroft congratulated the author 
of the note on the success he had obtained with 
the little vessel in which he had placed his steam 
turbine. It was remarkable that the very extra- 
ordinary speed mentioned had been reached by a 
vessel which was only half the length and of very 
much smaller displacement than the torpedo-hoat 
destroyers in which the highest speeds had hitherto 
been obtained, the displacement being small for 
the length of the boat. Mr. Thornycroft thought 
it would be premature to make assertions as to 
wider application of this means of propulsion 
until more information had been obtained from 
practical experience. He was not sure that the 
author could substantiate all that he claimed. It 
might be pointed out also that the ‘‘ indicated” 
horse-power quoted was not exactly what was usually 
understood by the term, inasmuch as the ordinary 
steam engine indicator could not be used in con- 
nection with the turbine. It was desirable, there- 
fore, that dynamometer experiments should be 
made in order to arrive at more definite conclusions. 
Of course, Mr. Parsons had previous information of 
the performance of these steam turbines in conse- 
quence of their application to electric lighting pur- 
poses, for in competent hands the dynamo electric 
machine afforded a means of obtaining a measure of 
the power developed by an engine. It was said 
that ie did not increase with the size of the 
engine. To the speaker it seemed that the most 
important point in applying the steam turbine to 
the propulsion of vessels was how far, and with 
what facility, the speed of rotation can be reduced. 
In this particular case of a light high-speed vessel 
it was possible to get useful results running the 
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screws direct from steam turbines, which naturally 
worked at high rates of revolution. It might 
be taken for granted that if an engine could be 
introduced which could be worked without reci- 
procating motion, a great point would be gained, 
other things being equal; and this would be 
especially noticeable in regard to vibration of the 
vessel. Mr. Thornycroft was of opinion that to 
base an estimate of speed on two runs only might 
be misleading if the estimate were taken to indicate 
what the vessel would do for any extended period. 

Professor Ewing, of Cambridge, had seen the 
Turbinia at work, and, in fact, had spent the best 
part of a week in making runs upon her. He had 
carried out an extensive series of observations in 
regard to speed and water consumption. One 
thing that struck him particularly was the absence 
of any crowding of machinery in the engine-room. 
Nearly all the machinery was placed below the water 
line, which in itself was an advantage with regard to 
stability. Above the machinery was placed a grating 
upon which it was possible to walk about with com- 
fort. Another thing that struck him was the ex- 
treme ease with which the engines could be worked 
there was nothing but a steam stop valve and 
a reversing valve that had to be handled. He 
had made experiments, and in 20 seconds, starting 
from all still, he had got the engines to work at a 
speed of revolution which would be equal to28 knots. 
He did not mean to say that the boat was travelling 
at that speed at the end of the period named, but 
that the engines were revolving at a rate which 
would give that speed when the boat was fully 
under way. Another fact he would draw atten- 
tion to was the absence of vibration; and by the 
expression he did not mean a comparative quietude, 
but that the phrase should be understood in its 
literal sense. Even at the highest speeds there was 
no vibration—nothing more than a hum from the 
fan, which was driven directly from the central pro- 
peller shaft. The ability te run without introducing 
any lubricant into the steam was another matter of 
considerable practical importance. Of course it was 
necessary to oil the thrust-block and bearings, but 
no oil was allowed to mix with the steam. He 
had made trials at various speeds, in order to 
obtain the water consumption of the engines. As 
had been pointed out, there was no indicated 
horse-power, strictly speaking, and this had intro- 
duced a difficulty. But they had ascertained the 
consumption of feed water per effective horse- 
power as determined by experiments on models, 
The water used, including the auxiliary engines, 
was barely 29 lb. at the highest speed per effec- 
tive horse-power per hour. It was possible to com- 
pare this 29 lb. of water with the figures obtained 
from other high-speed boats. In high-speed boats 
using ordinary triple-expansion engines it might be 
taken that 18 lb. of water per indicated horse- 
power per hour would be used under similar cir- 
cumstances. Allowing a ratio of effective horse- 
power to indicated horse-power of .55 or .6, this 
would correspond to fully 30 lb. of steam per effec- 
tive horse-power hour. It would, therefore, be 
seen that the figure for the turbine was slightly 
smaller than with an ordinary engine. It might 
be fairly claimed that even in the first ex- 
periments Mr. Parsons had achieved an economy 
at least as good as that usual with a re- 
ciprocating engine working under similar con- 
ditions. Professor Ewing, when he was invited 
to make these trials, had not expected such 
good results as were reached in the Turbinia. 
He had previously tested the steam turbine as 
applied to dynamo driving, and was aware that 
under the conditions of high speed which were 
there present the turbine made an exceedingly effi- 
cient engine. But the application to marine pro- 
pulsion was a new departure, involving novel and 
difficult problems. He had gone into the matter 
with a certain degree of scepticism beforehand, but 
what he had seen on the Turbinia had convinced him 
of the applicability of the turbine to steamships. 
The trials had been entirely successful throughout, 
and he could point to nothing that would form a 
set-off against the obvious advantages which were 
possessed by the turbine as a marine motor. His 
experiences on the Turbinia had been of unique 
interest, and it was scarcely overstating the case to 
say that they had left the impression that the re- 
ciprocating engine was, after all, a crude contri- 
vance. 

Mr. R. E. Froude said that in looking at the 
Turbinia from the point of view of a vessel built to 
fulfil a demand for the very highest speeds, irre- 





spective of other considerations, then he would 
look on the achievement of Mr. Parsons as a success 
that had never been dreamt of; but it was neces- 
sary to remember that in the economy of ship pro- 
pulsion other considerations than those of speed 
came in. The steam turbine was undoubtedly an 
economical engine if power were required in asso- 
ciation with an extremely high number of revolu- 
tions. There were, however, other considerations 
that had to be remembered, and it was necessary to 
consider how far economy was affected by the 
particular work the engine had to do. Turbines 
were economical for one class of work and not for 
another, and the larger question would be, would it 
economically drive vessels of more usual construc- 
tion when travelling at ordinary speeds? The first 
thing that struck him in connection with this 
problem was the altogether unusual arrangement of 
the propellers, of which there were three on each 
shaft, or nine in all. The system was rendered 
necessary owing to the high number of revolutions 
of the engine, and certainly, he might say, would 
not be one that would be adopted on the score of 
propeller efficiency alone. He would, therefore, ask 
whether Mr. Parsons could give economy with a 
moderate number of revolutions. That was one of 
the first things he had to settle in view of the 
wider adoption of the steam turbine to marine pro- 
pulsion. 

Sir William White thought it right to the author 
to point out that the subject of the paper was not 
suggested by Mr. Parsons. He (Sir William), as 
chairman of the section, had to prepare a pro- 
gramme at very short notice, and he had applied to 
certain gentlemen to supply notes for the initiation 
of discussion on subjects which he had selected. 
To Mr. Parsons he applied for communication on 
the subject indicated by the title of the note, and 
hence it was that the paper before the section came 
to be written. In regard to what had been said 
already during the discussion, it was obvious that 
the use of the reciprocating engine was attended 
by difficulties. For instance, in existing engines 
of high speed of rotation, great care had been 
exercised in the elimination of vibration ; but if it 
were possible to get a rotary engine at once econo- 
mical and effective, that defect would-be over- 
come. The author had communicated to him (Sir 
William) the course of his labours, and he could 
bear testimony to the fact that the vessel described 
in the note was the result of years of patient 
effort, and he did not know an* example of per- 
severance which would surpass that they had 
before them. Of course, there were difficulties 
still to be overcome. One of these was the problem 
of going astern, a matter of enormous importance 
in war vessels. The tactical advantage of being 
able to reverse the direction of motion could not be 
overlooked, and if in order to obtain this power 
appliances had to be added, their possibly consider- 
able addition in weight must be remembered. Mr. 
Thornycroft had referred to the very short period 
over which the experiment had extended on which 
the speed was taken. It was well known that the ele- 
ment of time was a most important one in the trials 
of these vessels, and though a short burst of very 
high speed might be obtained, if that were all that 
were aimed at, the average rate of steaming might 
fall off considerably if the trial were extended. It 
would be an excellent method of testing the real 
advantage of the steam turbine, as compared to the 
ordinary reciprocating engine, if Mr. Yarrow or 
Mr. Thornycroft would produce a high-speed boat 
of their well-known make, having ordinary engines, 
and then substitute for these engines—trial, of course, 
having previously made—steam turbines, other ele- 
ments of design remaining, as far as possible, con- 
stant. This would be more advantageous, as Pro- 
fessor Ewing’s methods were, as he had himself indi- 
cated, not exact. In regard to a lower speed of 
propeller, the late Mr. Froude had said it might 
possibly be advantageous to run marine engines at 
a very high speed, and to gear down on to the pro- 
peller shaft, so that the advantages of quick-turning 
engines might be obtained without the excessive 
loss in the propeller due to high number of revolu- 
tions. Engineers had examples of this system in 
another field in regard to the driving of machine 
tools by electric motors. 

Mr. J. Macfarlane Gray admired the genius of 
the inventor displayed in every detail of the Tur- 
binia, and the near approach to theoretical perfec- 
tion in the engine. He asked if any trial had been 
made as to the amount of leakage there was addi- 
tional to the steam acting usefully on the deflectors 





—the steam which would pass through the peri- 
pheral clearances alone. 

Mr. W. W. Beaumont thought that the difficulty 
of reversing the engines might be got over by 
using a reversing propeller, such as was frequently 
adopted in the case of oil engines when applied to 
the purposes of boat propulsion. Such screws had 
been used up to 95 horse-power, the propeller being 
a modification of the Beavis feathering propeller. 

Mr. Parsons, in replying to the discussion, said 
that the indicated horse-power had been arrived at 
by the method described by Professor Ewing, but he 
would add that the resistance of the Turbinia had 
been ascertained by means of model experiments 
carried out on Mr. Froude’s system. At the present 
stage it was difficult to say in what way, and how 
far, the present system might be modified in appli- 
cation to ordinary ships, and also to what extent 
different classes of ships might be suitable for its 
use. Up to the present time the only certainty 
was that it enabled them to get a very high speed. 
Gearing might get over the difficulty of running 
propellers at this quick number of revolutions. In 
the Turbinia the pressure per unit of surface on the 
screw blades was normal; the pitch ratio was 
normal, though the slip ratio was in excess of what 
would have been expected with a single screw. The 
difference, however, was small. In regard to the 
consumption of steam, the turbine had run, when 
driving dynamos, upon 17.28 Ib. of water per elec- 
trical horse-power per hour. This was with a plant 
equal to 14 lb. of water consumed per indicated 
horse-power per hour. It was found in the Tur- 
binia that the screws being on the same shaft did 
not interfere much with each other. In regard to 
going astern, reversing blades were on the low- 
pressure motor, and the speed in the sternward 
direction was about 3 knots. He might point out 
it was possible to put the reversing action in opera- 
tion whilst the boat was going full speed ahead, and 
for this reason the way of the boat could be very 
quickly checked. He contemplated the adoption 
of a means of going astern by running the low- 
pressure motor normally on vacuum, but putting 
the steam in when going astern. At present the 
weight of the appliances for going astern was } ton, 
whilst the main engines weighed 3 tons 13 ewt.; 
that would give 1} per cent. on the total displace- 
ment of the boat for reversing purposes. 


Water-TuBE BorLers IN THE MERCANTILE MARINE. 


The next business of the section was to discuss a 
‘* Note on the Use of Water-Tube Boilers in the 
Mercantile Marine,” which had been contributed 
by Mr. A. E. Seaton. This we print in full on 
page 760 of the present issue. 

Mr. A. J. Durston opened the discussion on this 
question. He thought that the reason for the in- 
troduction of the water-tube boiler was to be found 
in the demand for higher pressure steam in order to 
give a more economical working engine. When en- 
gines capable of using steam of considerably high 
pressure had been practically introduced, the ques- 
tion naturally followed, what class of boiler was 
best calculated to meet the higher demand, and it 
was in this way that the water-tube boiler came 
to the front. 

Mr. Moss, referring to that part of Mr. Seaton’s 
contribution in which he had said that one of the 
points to be observed in designing a water-tube 
boiler was that the up-cast tubes should be very 
considerably inclined from the horizontal, and the 
nearer they are to the vertical the better, said that it 
wasevidentfrom this statement that the one particular 
boiler which was more beforethe public than any other 
should be discarded, for in the Belleville boiler the 
tubes were not far from the horizontal. Mr. Seaton 
had also said that the ideal water-tube boiler must 
have a rapid, uniform, definite circulation. In re- 
gard to these latter points, the speaker would like 
to give some particulars of his own experience. 
He had made a trip in a vessel fitted with Belle- 
ville boilers, and on several occasions the fusible 
plugs in the upper rows of tubes had to be replaced. 
On such occasions he noticed that water and steam 
were alternately ejected from the element, thus 
showing that water was driven forward, and was 
then followed by steam. In such a case, if the ship 
should roll, the flow of water would be accelerated, 
and then the bottom tubes would become heated. 
In proof of this, he found the bottom tubes in this 
ship were bent, and though they might be of con- 
siderable thickness, if there were not steady circu- 
lation they would give way sooner or later: the 
only trouble was with the bottom tubes, The 
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Ohio was the only ship in our mercantile marine 
running regularly with Belleville boilers, and it 
was notable that the owners were not putting more 
Belleville boilers into their ships. 

Mr. S. W. Barnaby said he would be glad to 
know what else would be expected to come out of a 
boiler tube, working on the principle of the Belle- 
ville boiler, than steam and water, for if only steam 
came out some accident would surely happen. 

Mr. Sampson said that, so far as the Belleville 
boiler was concerned, cargo boats fitted with this 
boiler had been running steadily for 10 years, whilst 
other vessels had been in use four, five, and six 
years. Exception had been taken to the circulation, 
but as a matter of fact that element was well pro- 
vided for ; in fact, there was a strongly forced cir- 
culation. There was one point, however, in the 
use of the Belleville boiler that was very difficult to 
overcome, although it was a matter not generally 
referred to ; that was the unsuitability of the boiler 
to the burning bituminous coal such as was obtained 
on the Japanese and Australian stations; with 
Welsh coal the evaporation was as good as with the 
ordinary return-tube boiler, but with soft coal the 
Belleville boiler fell off in evaporative efficiency. 
That referred to the Belleville boiler as it had pre- 
viously existed, but the difficulty had been over- 
come by adding to the design more space for the 
combustion of the gases. He would not hesitate to 
say that with Welsh coal this new design of Belle- 
ville boiler would have a fuel economy higher than 
the cylindrical boiler, and it would be equally as 
good were Japanese or Australian coal used. In 
addition to this fact there would be secured with 
the Belleville boiler the usual advantages associated 
with that form of generator, such as saving in weight, 
space occupied, quickness in getting up steam, &c. 
With regard to durability there was no reason now 
why a ship with Belleville boilers should not go to 
sea for five or six years carrying only a few spare 
parts, and those tools which were supplied ordi- 
narily to all efficiently equipped ships, and this 
being the case, he considered that the Belleville 
boiler would soon come to be adopted very largely 
in the mercantile marine. 

Mr. Yarrow, in response to an invitation from 
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Sir Edward Reed, stated that from his experience 
with water-tube boilers, especially those that would 
stand forced draught without injury, he was firmly 
convinced that they were destined before long to 
replace the old return-tube type, such as are now 
commonly found in the mercantile marine. The 
classes of vessel in which the early introduction of 
water-tube boilers would be most probable, would 
be those where a saving of weight was of import- 
ance, such, for example, as in vessels where high 
speed was essential. He pointed out that a certain 
size of grate with natural draught can in most cases 
be advantageously replaced by a smaller grate with 
forced draught as regards economy of fuel, and 
some classes of water-tube boilers lend themselves 
to the application of forced draught, which expe- 
rience has shown the ordinary Scotch boiler will 
not admit of without risk of leaky tubes and ex- 
cessive strains, due to rapid variations of tempera- 
ture. Thus any type of water-tube boiler, suitable 
for forced draught, can be worked under conditions 
to promote economy which are not practicable in 
the other forms of boilers. The reason that 
probably may be assigned for the superior economy 
of forced draught is that the combustion is com- 
pleted within a much shorter distance from the fire- 
bars than with natural draught ; and there is less pro- 
bability of the gases, prior to their complete com- 
bustion, being chilled by coming in contact with 
the cold surfaces of the boiler ; that is to say, with 
forced draught the flame is hot and short, while 
with natural draught the flame is comparatively 
sluggish and long. As an illustration of what the 
speaker meant, he illustrated an Argand burner as 
an instance where a flame was burning under 
forced draught, in which case the flame was short 
and the combustion good, while if the chimney 
were removed and the original wick lit, the flame 
would be long and sluggish. If a piece of cold 
metal were placed, for example, 2 in. from the wick, 
in the case of the lamp burning under forced 
draught with a chimney, no deposit would be found 
on the cold metal, while if the metal were placed 
the same distance from the wick when the chimney 
was removed, and the flame long and sluggish, it 
would at once check the combustion, and the metal 








would be covered with soot, and the flame would be 
partially extinguished. The speaker further pointed 
out that it would be a great help in determining the 
comparative merits of water-tube boilers if some 
uniform mode of recording the results of different 
experimentalists could be adopted. He observed 
that if the design of different boilers were such as 
to insure easy construction, easy repair, and easy 
examination, and facility for cleaning, the com- 
parative merits of the boilers would depend on the 
economy of fuel and the amount of steam that would 
be generated from a given amount of heating surface ; 
that is to say, if two boilers gave the same economy, 
and one of them required a larger amount of heating 
surface than the other, then clearly the boiler with 
the smaller surface would be the one which would 
weigh the least, cost the least, and probably occupy 
the least room. He mentioned that the practice of 
his firm in recording boiler experiments was to plot 
the results out corresponding to different rates of 
evaporation, so as to form a curve, which at a 
glance would indicate the amount of economy under 
different conditions of forcing. The horizontal 
position of a spot was determined by the number of 
pounds of water evaporated from 212 deg. per 
pound of coal, and the vertical position of the spot 
was determined by the number of pounds of water 
at 212 deg. evaporated per foot of heating surface. 
This mode of plotting out the results enabled the 
comparative efficiencies of boilers to be compared in 
a ready and convenient manner. 

Mr. Mark Robinson wished to support Mr. 
Yarrow’s suggestion as to a uniform system of con- 
ducting boiler trials and tabulating results. He 
hoped the authorities of the Institution would take 
notice of what had been said in this respect. 

Mr. Leslie Robinson referred to the case of a tug 
fitted both with return-tube boiler and water-tube 
boiler ; the former had been under repair several 
times, whilst the stokers preferred the latter. 

Mr. Thornycroft thought it was not necessary for 
engineers to wait for an ideal water-tube boiler 
before adopting this system of steam generation, 
as there were many water-tube boilers now in 
the market quite suitable for marine purposes. 
He thought one position in whieh this type of 
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boiler would be at a special advantage was in 
cross-Channel services, where steam was required 
for w short period only; quickness in ralsing 
steam would be ah especial object in such cases. 
Mr. Belleville had informed him that one of 
the great difficulties with his boiler, as in other 
water-tube boilers where gases go direct to the 
tubes, was that the air and gases were not suffi- 
ciently mixed before coming in contact with the 
heating surface. In one place the stream would 
be too rich in combustible matter, whilst in 
another there would be air only. To get over this 
he had put in a big combustion chamber in his 
boiler. But in spite of the additional room thus 
given for the admixture of air and gases from the 
fuel, he had found an advantage in putting in a jet 
to stir up the gases. In that way he had got an 
economy of 2.2 lb. of coal per indicated horse-power 
per hour when running at a very high power 
Indeed. The figure here given will naturally not be 
used by engineers for comparison with fuel economy 
obtained by other classes of vessels than those 
constructed by Mr. Thornycroft, in which so 
much has to be sacrificed to speed so far as trial 
trip performances are concerned. Mr. Thornycroft, 
Continuing, said that Mr. Yarrow’s remarks in re- 
gard to forced draught shortening the flame and 
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| giving moré inteise combustion was perfectly true, 
and his analogue of the Argand burner was very apt. 
Mr. O. Humphrey Wingfield said he quite agreed 
with Mr. Yarrow as to the desirability of a uniform 
standard of comparison between boilers. He had 
for some years used the method which Mr, Yarrow 
appeared to have hit upon, nainely, to combine the 
evaporation per unit of heating surface with the 
| evaporation per pound of coal. The diagram result- 
ing from plotting these quantities was an interesting 
one. The results for a given boiler with a certain 
kind of fuel fell in a straight line. If inferior fuel 
were used, the results plotted in a line parallel to 
the first, and not, as might be expected, radiating 
from acommon origin. Hence, with coal of, say, 
75 per cent. the value of another fuel, the evapora- 
tion per pound was by no means always 75 per cent. 
of that obtained with the best coal ; but its relative 
value varied with the rate of evaporation. This, he 
thought, would, perhaps, account for some of the 
falling off in effect mentioned by Mr. Sampson 
when comparing the Belleville with Scotch boilers 
when both were burning inferior fuel. ‘ 
Mr. Seaton, in replying to the discussion, said it 
had been his object not to introduce a controversy 
on the different types of water-tube boiler ; but the 
meeting had somewhat taken the matter out of his 











hands: Mr. Moss, for instanée, had brought in the 
special boiler placed in the Ohio. No doubt the 
— like many other persons who had discussed 
this subject, was not possessed of full information 
oh the matter. His firm had engined this vessel. 
No doubt the coal consumption was high, but that 
was due to the use of bituminous coal and to the 
effect of what he would call short-circuiting, that 
was, the tendency of the furnace gases to follow the 
course with least resistance. He felt sure that the 
improvements to which Mr. Sampson had referred 
would overcome these difficulties. He agreed with 
what had been said in regard to the Beileville 
boiler being better suited for Welsh coal or patent 
fuel. He was also at one with Mr. Thornycroft in 
his statement that the water-tube boiler was sufti- 
ciently developed to be used for many purposes, 
and it was especially applicable to the short runs of 
Channel service. He was of opinion, however, that 
we should soon get a much better type of water- 
tube boiler, for in extended and practical appli- 
cation it was still young, though it must be re- 
membered that the Belleville boiler had been 
before the world some years. 

The section then adjourned until the following 
day, Thursday, May FY Of the proceedings on 
that day we shall give an account next week. 
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SECTION VL—WATER WORKS, SEWERAGE, AND 
GAS WORKS. 


At the meeting of this section, on Wednesday, 
May 26, there were six papers set down for con- 
sideration, all on different subjects, and each 
opening up controversial matters, so that the hour 
for luncheon arrived with only three of them 
disposed of. It was decided to meet again at two 
o'clock, but the attractive programme of excursions 
arranged allured many away, so that when the pro- 
ceedings of the section were resumed the council- 
chamber of the Westminster Guildhall, with its 
sumptuous benches upholstered in bright red 
leather, was but sparsely occupied, and recalled 
vividly the House of Commons on Supply night, 
when millions of the nation’s money is voted away, 
while one or two of the faithful babble about rat- 
catching or the Hampton vines. Unfortunately, 
however, the etiquette of the Institution of Civil 
Engineers did not permit members to take advantage 
of the soporific influence of some of the speeches. 

However, this is by the way. When the section 
met in the morning at 10.30 a.m. there was a 
crowded house, with Mr. Livesey, of the South 
Metropolitan Gas Company, in the chair. 


CARBURETTED WATER-GAS. 


The first of the six subjects set down for dis- 
cussion was carburetted water-gas, and it was 
introduced by Mr. Corbet Woodall, whose contri- 
bution we print in full on page 761 of the present 
issue. It will be seen that it dealt almost exclu- 
sively with carburetted water-gas as an enricher of 
coal gas, and naturally the discussion turned mostly 
on this point. 

Mr. Henry Jones, engineer of the Commercial 
Gas Company, who opened the conversation, struck 
the keynote—the poisonous character of the gas. 
He pointed out that in Massachusetts the propor- 
tion of carbonic oxide was at one time limited to 
10 per cent., a law only reeently relaxed ; but 
this should not weigh with us, since the careless- 
ness, or rather indifference, to personal danger in 
the United States was well known. Some condi- 
tion, he thought, ought to be applicable here, 
especially as when people were asleep escapes were 
not detected. He narrated a personal experience 
where he was in the vicinity of a cabin in which two 
men were suffocated, when asleep, without his 
detecting any escape. He urged the necessity—in 
view of competition—of overcoming any cause of 
prejudice against the use of gas. Moreover, as an 
enricher, oil alone was preferable and more econo- 
mical—costing 10d. instead of 1s. 4d. per 1000 
cubic feet. It was somewhat unfortunate, how- 
ever, for his line of reasoning that he had to admit 
that he was going to use water gas as an enricher be- 
cause he could not see his way to adopt any other 
proces. The richer they made the water gas, the 
cheaper was the extra quality of coal gas; but he 
was satisfied that carburetted water-gas alone would 
never supersede coal gas. 

Mr. Hunt, engineer of the Birmingham Gas 
Corporation, said escape of carburetted water-gas 
was more easily detected, although he admitted that 
it was more acute in its danger. He was inclined 
to think that the author had underestimated the 
advantages while overstating the cost, for his own 
experience led him to put the cost of 20 candle- 
power gas at 1s. rather than 1s. 4d. Water-gas 
making was, perhaps, a crude process, and the best 
advantage was not obtained from the oil; but by 
maintaining a uniform temperature in the carbur- 
rettor, a greater illuminating value could be ob- 
tained. A further advantage was found in the 
short period required for setting the carburetting 
appliance in action. In the ordinary coal-gas plant 
36 to 48 hours were needed, while in the case of 
carburette1 water-gas three hours sufficed, so that 
in the event of fog the plant was valuable for sud- 
denly augmenting production. 

Dr. Franklin spoke from 40 years’ experience of 
water gas, and urged two defects, its cost and its 
poisonous quality. He agreed with Mr. Jones that 
America could not be accepted as a standard, since 
the value of human life there seemed to be less. 
The danger was when there was a comparatively 
slight escape in a bedroom where people were 
asleep. With carbonic oxide the difficulties of re- 


covery were very great ; it was impossible after a 
certain stage had been reached, far short of absolute 
death, to save a person suffering from the poison. 
In reply to Mr. Livesey the learned doctor said 
that t 


e poisonous gas combined with the globules 








of the blood, which still remained liquid, but looked 
like sealing-wax. It had been proposed at one time 
to kill cattle by this means, and then he had an 
opportunity of studying the condition of the blood. 
Again, replying to the chairman, the doctor said 
that ordinary gas contained 3 to 4, sometimes as 
much as 6 or 7, per cent. of carbonic oxide. 

Mr. W. Foulis, engineer of the Glasgow Corpora- 
tion Gas Works, next spoke, and agreed with the 
remarks as to the poisonous nature of the gas. At 
Glasgow they took the view that they should supply 
to the general public to be used in all sorts of places 
and by people of all degrees of intelligence that 
which was as pure as they could make it, and only 
a great financial gain could justify the use of car- 
buretted water-gas. They had fitted up plant for 
making 300,000 cubic feet per day, and after two 
years’ trial abandoned it on the score of cost. It 
could not compete with ordinary coal gas, which cost 
11d. per 1000 cubic feet. He would like to know 
how Mr. Woodall made up his 1s. 4d., as the cost 
of carburetting gas, and whether some part of the 
charge for storage holders was included. They 
found in Glasgow that the higher the quality the 
more economical the water gas became as an en- 
richer, and they got to nearly 50 candles, when it 
occurred to them that it would be more profitable 
to stop making water gas and simply make oil 
gas. Even if water gas were made it would be 
more profitable to make the oil gas separately, and 
afterwards mix it, for it was very necessary with the 
oil gas to maintain uniformity of temperature ; a 
variation of 20 deg. made a great difference. 

Mr. Frank Livesey referred to the advantage of 
water-gas plant for emergency, and pointed out that 
it was largely a question of the cost of coal. Glas- 
gow was fortunate in its supply of cannel coal. 

Mr. Trueby said he was responsible for 17,000,000 
cubic feet of carburetted gas, and he was led into it 
owing to labour troubles. He had investigated the 
matter in the States, and the result was the adoption 
of the process as an emergency against labour 
disputes, and also for enrichment. oreover, they 
could make carburetted water-gas cheaper than coal 
gas; a remark which prompted the query as to 
whether he adopted machinery, a question which 
was answered in the negative. He further pointed 
out that the introduction of water gas had brought 
down the price of cannel coal by 8s. per ton. 

Mr. Woodall, after one or two others had spoken, 
was called upon to reply. He said that with car- 
buretted water-gas, having 25 per cent. carbonic 
oxide, and coal gas, with 7 per cent., the mean 
would be 16 per cent., which was nothing to be afraid 
of. The10 per cent. law in Massachusetts had been 
withdrawn use the medical profession urged 
that there was no need for the prohibition. The re- 
sult was a great reduction in the cost. As to the oils 
used in the process, a point raised by Mr. Jones, 
he did not think that the specific gravity or flashing 
point had much to do with the resulting quantity 
or quality of thegas. He had deliberately put the 
cost of carburetted water-gas high—giving average 
results—and it was made up as follows: Oil, 8}d.; 
coke, 3d.; wages, 14d.; repairs and works, 1}d.; 
water and supervision, 1}d.; purification bringing 


the total to 16d. Cheaper coke would bring it’ 


down to 14$d.; indeed, in Belfast the cost was 
123d. He differed from Dr. Franklin as to the re- 
lative possibilities of recovery. He thought it was 
in favour of the coal gas. He said Mr. Foulis’ 
idea of separate processes was old, and was only 
now resorted to because of the existence at some 
works of separate plant. As to the effect of car- 
buretted water-gas on gas engines, he had know- 
ledge of a good many towns was a large percent- 
age of water gas was used, and he had bined af only 
one case—namely, in Belfast—where there was any 
difficulty. 
Gas For Power Purposes. 

Mr. Joseph Emerson Dowson introduced this 
subject, and we print his paper on page 761. 
At the request of Dr. Franklin, he gave a succinct 
statement as to the difference between producer and 
other gases. The gas was made in a generator or 
producer, either with air only, or with air and a 
slight addition of steam, sometimes superheated. 
Water gas was an intermittent process of blowing in 
air and steam alternately. The latter was therefore 
composed of carbonic oxide and nitrogen, while 
producer gas had 20 per cent. of hydrogen, 25 per 
cent. of carbonic oxide, and the remainder of 
nitrogen and carbonic oxide. There were four 
volumes of producer to one volume of town gas. 





Dr. Franklin, having elicited this information by 
‘* cross-examination,” said that it ought to be re- 
membered that in ordinary town there was a 
large percentage of marsh gas, which was much 
more powerful than either producer or water. gas, 
because the latter lost much in conversion. 

Mr. Hunt said that his experience in reference 
to complaints about low pressure in the mains was 
that makers designed their engines more for pres- 
sure than volume, whereas if due surface was given 
.8 in. to .9in. would be sufficient pressure. In Bir- 
mingham they had 1600 gas engines at work, the 
price of gas being 2s. 2d. per 1000 cubic feet, and 
the demand was increasing. 

Mr. Humphrey said that Mr. Dowson had indi- 
cated that the Mond process was not suited to com- 
paratively small installations; but that was not 
quite accurate, for it was well to bear in mind that 
the process was one in which a feature was the 
recovery of ammonia. They could easily give up 
this recovery, and still work economically. They 
had recently put up an engine of 150 horse-power, 
and with .9 lb. of cheap bituminous coal got 1 horse- 
power. At Norwich Electric Station they were 
going to put up plant to produce gas at 2d. per 
1000 cubic feet, a statement which surprised several 
gas engineers. This result, of course, was due to 
the value of the residual products, and was on the 
basis of the present low price of sulphate of 
ammonia, 71. 4s. 6d. 

Mr. Dowson, in replying, said, in reference to 
Dr. Franklin’s remark about the less power owing 
to the poor gas, that with producer gas the power 
in a motor was only one-eighth less than with town 
gas. As regards the pressure for gas engines, it 
should be remembered that with an engine making 
160 revolutions a low pressure involved loss of 
efficiency. He had known-.6 in. pressure during 
the day ; with .7 in. or .8 in. an engine would work 
all right. 


Tue BactERIOLOGY OF WaTER SUPPLY. 


Dr. Franklin, who has made this subject his 
own, introduced it in a very suggestive paper, 
prefacing it with the remark that whilst there was 
no water in nature chemically pure or free from 
suspended matter, neither was there any available 
for the wants of man biologically pure. Bacterio- 
~~ examination therefore determined its purity 
and the efficiency of filtration better than any other 
means. We take one or two extracts from Dr. 
Franklin’s paper : 


Where is the bortetemeate test to be so ger Some 
bacteriologists have applied it to water which, subsequent 
to filtration, has through several miles of distribut- 
ing main ; but the rapid a of microbes, espe- 
cially in a comparatively sterile medium, renders such a 
method quite untrustworthy; and, in fact, the author 
has — that in the transit of water from Hampton to 
London, the bacteria increase more than tenfold. It is, 
therefore, evident that, as a test for efficient filtration, 
at all events, it must be applied immediately after filtra- 
tion. A standard of efficiency is desirable, and 100 
microbes per cubic centimetre is not unduly severe, 
alfhough it is occasionally infringed, especially when the 
temperature of the water approaches the freezing point. 


The number of microbes per cubic centimetre in the raw _ 


river waters is practically governed by the volume of flow- 
— ; in other rere by the rainfall. F 

he effect of storage in reducing the number of microbes 
in river water is extraordinarily great. Thus, whilst the 
number of microbes in 1 cubic centimetre of Thames water 
at Hampton, during five years, averaged 19,258, it was 
only 1649 after storage for about 13 days ; and whilst the 
Lea at the East London Company’s intake ave 
20,376 per cubic centimetre during these years, this 
number was reduced to 4304 ——— for about 14 days. 
It can scarcely be doubted, therefore, that a couple of 
months’ storage would reduce the bacterial impurity of 
even the worst water of the Thames and Lea to a very 
moderate amount. Mr. Sorby tells me that storage has 
the opposite effect on infusorial animalculz, and I would 
suggest that these prey upon the bacteria in the reservoirs, 
and =" also determine their destruction upon 
filter-beds. 

As to the influence of the initial bacterial condition of 
water upon the effluent from sand filters, Dr. Koch 
asserted that the bacterial quality of the effluent has no 
connection with the density of microbe population before 
filtration, that water containing 50,000 microbes per cubic 
centimetre will yield as good an effluent as one containing 
— 500. The author cannot <A that this agrees alto- 
gether with his experience. Tables were given to show 
that with the Chelsea Company the mean of 12 months’ 
oes of organisms left in was 6.4, and with the 

est Middlesex Company 2.5. / 

As regards the influence of the size of sand-grains upon 
the bacterial quality of the effluent, my observations 

with those e by the Massachusetts State Board 
of Health. They prove that fineness of sand and effective 
bacterial efficiency march pari passu. Thus the West 
Middlesex Company, by the use of finer sand, is able 











TEAS BPO cages OOD 


























eanepey PrN aN eS 











BS SN 





JuNE 4, 1897.] 


ENGINEERING. 





743 








with much less storage, to attain a higher degree of 
bacterial efficiency than the Chelsea Company. 

Thickness of sand has much less influence than might be 
expected—a conclusion which is confirmed at Massachu- 
setts, where it has been found that the depth of sand be- 
tween 1 ft. and 5 ft. exercises no practical effect on bac- 
— purity when a proper rate of filtration is main- 
tained. 

The effect of the rate of filtration upon the bacterial 
purity of the effluent cannot be usefully studied in this 
country, because the rates at which filters are operated 
here vary between too narrow limits. Numerous experi- 
ments lead the Massachusetts State Board of Health to 
the conclusion that, other things equal, a rate of filtration 
varying between 500,000 and 3,000,000 gallons per acre per 
24 hours exercises practically no effect whatever on the 
bacterial purity of the filtered water, for at all rates be- 
tween these limits, the Massachusetts filters removed 
99.9 per cent. of the microbes present in the raw river 
water. 

Great attention has been paid to the effect of scraping 
filters at the Massachusetts station, with the result that, 
after this operation, there was often an increase in the 
number of bacteria in the filtered water, and it was noted 
that the increase was greater in shallow than in deep 
filters, with high than with low rates of filtration, and 
with coarser than with finer descriptions of sand. 

Mr. Webber wished to have an explanation from 
Dr. Franklin as to why it was that 25 years ago the 
ship-masters filled their scuttle-butts from the river, 
notwithstanding that the town sewers discharged 
into them, rather than take well water, and how 
this water purified itself and remained pure under 
adverse conditions, a question which drew from the 
chairman the aside remark that the microbe was 
not invented then. 

Mr. George Hodson was inclined to believe that 
the increase of microbes in flood water and their 
subsequent reduction after storage was due to the 
washing away of the bacteria in the soil close to 
ditches, and the great majority were subsequently 
drowned. Again, in filtration he urged the neces- 
sity of providing suflicient habitations for the purify- 
ing bacteria; they must house the working classes in 
the microbe world. ‘ Broken coke for this reason 
seemed one of the most useful materials. He was 
putting down some works in Yorkshire with six 
filters, and he had arranged to experiment with 
various kinds of filtering material. 

Mr. G. F. Deacon raised a point which had a 
bearing on the regulations as to the periods when 
water may be drawn from the Thames. Dr. Frank- 
lin, he said, had given the result of one year’s 
analyses of the number of microbes per cubic centi- 
metre of the flow at Teddington. He himself had 
analysed the results for the whole period. There 
was an increase of microbes, just as there was an 
increased scour, but there came a time in the flow 
of the river when the scour did not increase at the 
same rate as the velocity. Thus when the Thames 
was flowing more than 2200 million gallons at Ted- 
dington, the number of microbes per unit of 
volume was the same as if it was flowing at a 
less rate. If they took a lower rate, say 1100 mil- 
lions, they might get the same point of impurity 
per unit of volume. Moreover it depended upon 
whether it was a rising or a falling flood, and the 
number of observations should be the same for 
more as for less than 2200 million gallons. 


Mr. G. H. Hill referred to Mr. Bateman’s prac- { 


tice 50 years ago of providing, as at Manchester, a 

series of reservoirs whereby the number of microbes 

must have been materially reduced. He also pointed 

to the recommendation of the 1893 Commission that 

oe should not be taken when the Thames was in 
ood. 

Mr. Walter Hunter, of the Grand Junction Com- 
pany, followed this up by pointing to the scheme 
of his company for extending their storage capacity 
to meet this recommendation, and to the fact that 
they filtered much of their water twice, with the 
result of greater freedom from microbes. 

Mr. Walter Hodson and several other gentlemen 
suggested the necessity of a fixed standard for all 
research work as to the bacteria in a given quantity 
of water. 

_ Sir Frederick Bramwell had come into the meet- 
ing, and, after waiting some time, was leaving, 
when the Chairman invited him to express his 
views. He turned, and with a merry twinkle in 
his eye, remarked, ‘‘I cannot help thinking of a 
ripe Stilton cheese when they boggle at microbes.” 

Dr. Franklin, in replying, said that he had no 
doubt the scour of a river had a great deal to do 
with the number of microbes, and he had noticed 
anomalies in analyses under such conditions. As to 
the point raised by Mr. Webber, he fancied that 
the water was so full of microbes when first taken 
by the ships that they exhausted all the nutritive 





matter in the water, and thus, deprived of the 
essentials of life, they died, leaving the water in a 
condition less likely to be affected by microbes 
taken from the air. The fewer the microbes in 
water to be kept, the more readily they increased 
when it again became infected. This was parti- 
cularly the case with deep well water. 

The meeting then adjourned, and met in the 
afternoon, Mr. G. H. Hill taking the chair. 


House SANITATION. 

Mr. Rogers Field, who, 21 years ago, drew up 
the first regulations for house drainage embodied in 
bye-laws allowed by the Local Government Board, 
introduced this subject and reviewed the general 
principles, remarking that one of the features now 
was the frequency of examinations and tests, and 
the experience thus gained had shown that stone- 
ware drains, even laid in cement, did not continue 
sound for many years, and thus he had adopted 
heavy cast-iron pipes resting on concrete piers. 
The discussion largely turned on this question of 
cast-iron v. stoneware pipes; but with one or two 
exceptions those who spoke agreed with Mr. Field 
in his preference for the former. Moreover, they 
were not much more costly. Mr. Blair, of St. 
Pancras, seemed to favour stoneware pipes, and said 
that he applied a pressure of 3ft. or 4 ft. head of 
water when the cement was two or three days old ; 
but he admitted that he had not repeated the test 
after the lapse of three or six years. 


RerusE DestRuctors. 

Mr. Henry Percy Boulnois’s paper introducing 
this subject was read by Mr. Morris, in the absence 
of the hon. secretaries. Having estimated the 
refuse at 4 ton per head of the population per 
annum, he stated the necessary requirements of a 
good refuse destructor, one of which was that the 
refuse should not be turned over nor allowed to be 
heated before going into the furnace. The crux of 
the matter was the temperature. In some cases 
temperaturesof only about 800 deg. to 900deg. Fahr. 
were raised in the cells, but the fumes were made 
to pass over cremator fires, where coke breeze fires 
doubled the temperature. of the fumes. In other 
cases the temperature in the cells was raised by 
air or steam blasts to 1500 deg. or 2000 deg. 
Speedy and complete combustion was, however, 
essential, as the more refuse which could be passed 
through each cell the better ; but it was useless to 
pass it through unless there was complete combus- 
tion, as the fine ash and clinker left was nearly in- 
versely proportionate to the heat in the cell, and 
varied from 24 to 33 per cent. of the refuse dealt 
with. It followed that the less clinker the more 
economical the process, and the less organic matter 
left in the clinker the more sanitary the process. 

Having indicated some simple means of over- 
coming possible nuisances, he enforced economy. 
It was difficult to arrive at any definite conclusion 
as to what the average cost of destruction was, as 
in the returns so many varying elements are usually 
taken into consideration, but it might be assumed 
that 10d. per ton covered labour. The cost of 
burning the refuse was of course lessened if the 
clinker could be utilised ata profit either for mortar, 
flag-making, or other purpose. The cost was also 
much lessened if the heat generated could be use- 
fully applied. Some exaggerations had been made 
as to the thermal value of house refuse ; but there 
was no doubt that a greater use might be made of the 
heat generated than had hitherto pertained. This 
could be done by placing the boilers in more direct 
contact with the heat than in the flues, and by in- 
creasing the heat in the cells. The author suggested 
a series of data to be collected from any trials. 

Mr. G. Watson exhibited a diagram of the Hors- 
fall type erected at Edinburgh. We have already 
illustrated this appliance. He said it was possible 
to construct brick destructors to stand a tempera- 
ture of 2300 or 2400 deg. Fahr. He preferred 
ganister lining, as it did not crack so readily with 
changes of temperature. Stays at top and bottom 
and dog - stays outside were better than stays 
through the furnace, and in stating results cubic 
feet should be the unit and not tons per furnace. 
They had made tests at the Oldham destructor, 
fitted two years ago. The trial lasted 24 hours. 
There were burned 7.9 tons per cell, or 64 lb. per 
square foot of grate area. The total gallons of 
water evaporated were 10,270 lb., or 370 lb. per 
square foot of firegrate, the evaporation from 
80 deg. being 0.6 lb. per pound of muck, the 
steam pressure being 127.2 lb. The gases left the 





economiser at the back at 650 deg. He thought 
1 lb. of steam could be got per pound of refuse. 

Mr. Sitcock thought half a ton of refuse per 
capita was high where there were no ashpits. One- 
third per ton was the average in London. He had 
experience of the Boulnois system, which worked 
most satisfactorily. In this case the refuse 
was inclosed in a tank, whence it was charged 
through a hopper, and this prevented any . nuisance 
from premature heating, for a smell on the charging 
floor was a great drawback. A temperature of 
2000 deg. was ample. 

Mr. Deacon remarked that he had made a de- 
structor 22 years ago for Liverpool ; it gave good 
results, although not equal to those of to-day. 

A speaker, whose name was not announced, said 
that with 1} in. pressure 1800 deg. to 2000 deg. was 
easily maintained, but he thought sufticient storage 
capacity was not provided, for the full supply was 
usually carted into the works in a few hours, and 
in minimising the first cost of plant it was con- 
sidered sufficient if this was burned in a full day. 


RaInFAtL, EvAPoRATION, AND ABSORPTION. 

Mr. William Fox introduced the subject of ‘‘ The 
Relation between Rainfall, Flow off the Ground, 
Size, and Actual Yield of Reservoirs,” and a long 
discussion ensued. The subject is comprehensive, 
and much useful data were given. In the first 
place, it was generally accepted that rainfall records 
were not always extensive enough, and that it was 
not always safe to take the average of three dry 
years in fixing the capacity of a reservoir, for the 
requirements varied with the sequence of the drier 
years. It was usually assumed that the driest 
year is 66 per cent. of the mean, the two driest 
73 per cent., and the three driest 78 per cent. 
Then there was evaporation and absorption, 12 in. 
to 14 in. being assumed as an average ym Mr. Fox 
found in one district 13 in. out of 16 in. were evapo- 
rated and absorbed during the drought of 1893 
Mr. Symons gave some figures for Bolton reservoir, 
showing an evaporation of 18 in., while Mr. Deacon 
stated that the most careful observation in the 
Vyrnwy district before the reservoir was made 
showed an evaporation of 13 in., but this might 
have been due to the difference of the rocks as com- 
pared with other results. This question is to have 
settlement soon, Mr. Symons having arranged four 
tanks, all alike, at Southampton, Torquay, Paris, 
and at another point in England, and observations 
as to evaporation will be simultaneously made. 

This discussion completed the proceedings in this 
section. 


SECTION VIL—APPLICATIONS OF ELECTRICITY. 


The work for Section VII., on Wednesday, the 
27th ult., included the reading and discussion of 
two papers, the first of which, by Mr. Swinburne, 
dealt with the advisability of 


MountInG GENERATING PLANT ON SPRINGS 
with a view to diminishing the vibrations fre- 
quently experienced in the neighbourhood of cen- 
tral stations and elsewhere. The paper is pub- 
lished in full on page 762. 

On concluding the reading of his paper Mr. 
Swinburne added that it should be borne in mind 
that in most cases the amount of motion to be 
taken up by the springs was very small. The total 
weight of the moving parts was usually much less 
than that of the bedplate, so that a comparatively 
small degree of freedom in the fastenings would be 
sufficient to enable the machine to maintain the 
position of its centre of gravity fixed in space. As 
regarded machine tools, a difficulty might arise if it 
was attempted to erect them on elastic foundations, 
though with electric driving it would be easy 
enough. 

Sir Frederick Bramwell, who opened the dis- 
cussion, was surprised to note Mr. Swinburne’s 
strictures on the methods of hanging church bells. 
He had thought that all bell-hangers knew enough 
to keep the framing independent of the steeple, so 
that it might vibrate without injuring the latter, 
whilst, at the same time, this vibration was reduced 
by hanging one half of the bells so as to swing at 
right angles to the other half. ‘ 

Mr. Alexander Siemens, who followed, remarked 
that some 18 years ago he had erected a small gas 
engine on an upper floor in Westbourne-grove, 
which was occupied by a photographer. At first 
the vibration gave rise to serious complaints, but 
by mounting the engine on layers of felt and india- 
rubber, the trouble was fully met. This experience 
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showed that Mr. Swinburne was right in supposing 
that vibration could often be reduced in this way, 
and it would be interesting to have the experiment | 
tried on a larger scale. They all knew how frequent | 
were the complaints of vibration brought against 
the London Central stations. He remembered that 
in the case of the Grosvenor Gallery plant a neigh- 
bour made trouble in this way. A visit to his 
premises at first disclosed no evidence of vibration, 
until, at the proprietor’s request, he had placed his 
ear to the wall, when it did become possible to hear 
the engines. This instance showed how readily 
people jumped at a pretext for demanding compen- 
sation from a public company. 

Professor Ewing thought that it would not do to 
simply suspend their machinery on springs. Some 
form of dashpot or equivalent device would be re- 
quired to prevent the excessive oscillations which 
might arise if the beat cf the moving parts syn- 
chronised with the natural period of vibration of the 
springs. In practice the common method of iso- 
lating a galvanometer by suspending it from rubber 
bands, served the same purpose, as the elasticity of 
these bands for rapid vibrations was very imperfect, 
and led to a rapid damping of any such motion. 
Mr. Parsons had effected the same end in the 
bearings now used on his steam turbine. The 
three concentric bushes, in tie inner of which the 








shaft ran, were isolated from each other by thin 
films of oil, which damped out any vibrations which 
might be set up by the revolving shaft. 

The Hon. C. A. Parsons stated that it had been 
necessary for him to deal with several cases in which 
vibrations due to moving machinery must be kept 
down. In particular he might mention the plant 
at the Hotel Cecil. In that case the generators 
were mounted on a foundation consisting of a num- 
ber of sheets of iron interleaved with layers of 
india-rubber 1 in. thick. Holes in the latter per- 


initted it to expand and contract more freely than 
it could do if in a solid sheet, when the accompany- 
ing lateral expansion or contraction of the sheet 
would have to take place as a whole. 


In the case of 
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the steam turbine plant put up for the Metro- 


! 


Fic. 4. 
that those thus caused in neighbouring buildings 


politan Electric Lighting Company, it had not been | were not one-twentieth of what arose from the pas- 


necessary to use this form of foundation, as those 


already erected for the reciprocating engines pre- 
viously used were very massive. With reference to 
what Professor Ewing had said as to the bearings 


| 
| 


| 


sage of a cab down the street. . 

Mr. Dolby stated that he had reduced the vibra- 
tion caused by a gas engine by introducing an ordi- 
nary doormat between the cast-iron bed and the 


used on his steam turbine, he might add that the top of the foundation. 


same end was attained in the earlier patterns in 


Mr. Spagnoletti, on the erection of the large ma- 


another way. The shaft ran on a bush consisting chines at Paddington some years ago, had had to 
of 50 or 60 washers, alternate specimens of which deal with complaints as to the vibration caused. 
fitted the shaft or the frame, whilst a spiral spring | Indeed, the matter had got into the courts, butit was 


kept the whole under end pressure. 


nevertheless the case that the vibration complained 


Sir Henry Mance remarked that in the case of | of was, as Sir Henry Mance had said, less than that 
central station work too much was made of the due to the passage of acartor cab. It was interesting 
question of vibration. Careful observations showed |to note some peculiarities in the way vibrations 
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were transmitted. At West Drayton, on the Great 
Western line, he had noticed vibrations at a spot 
some 300 yards from the line when a passing train 
occupied a certain position, whilst when it was at any 
other point no vibration could be noted. Similarly, 
at his present residence, which was some 500 to 
600 yards from the line, the passage of a train past 
a certain point caused the windows to rattle, but 
only when the train was in this particular position. 

Mr. Wolfe Barry had found that in many cases 
the vibrations complained of were really trans- 
mitted through the air and not through the ground. 

Mr. Preece, in confirmation of Mr. Wolfe Barry’s 
remark, observed that Mr. Barlow had shown that 
the concussions felt at Niagara were transmitted 
through the air, and he had personally and inde- 
pendently proved the same fact. At the Post Office 
they had had two or three serious cases of vibra- 
tion, in one of which the cause was finally located 
in the pulsations of the steam flowing through the 
exhaust pipe, and remedied by introducing a 
quieting chamber. In another case in which com- 
plaint had been brought against the Post Office in 
this matter, the fault was finally shown to be with 
the trains on the District Railway. In another case 
at one of their buildings, one room, and that one far 
away from the engines or any of their connections, 
showed considerable vibration, whilst in all the 
others none was felt. The matter had been 
carefully examined into by Captain Sankey, who 
had arrived at the conclusion that the natural 
period of the floor synchronised with the beat of the 
engines, and had suggested that it might be stopped 
by putting a scaffold pole underneath the centre of 
the floor. 

Mr. Wolfe Barry, speaking again, stated that 
many years ago he had, in conjunction with the 
Astronomer Royal, made observations on the dis- 
tance to which vibrations caused by a railway train 
would be transmitted, the information being re- 
quired with reference to a line it was proposed to 
construct under Greenwich Park. Thinking that 
dried peat should form a good isolator of vibrations, 
they had tested the matter on certain of the Irish 
railways, and found that their anticipations were 
confirmed. 

Mr. Crompton, who spoke next, said that Mr. 
Preece had drawn attention to a most annoying 
peculiarity of many of these cases of vibration. He 
referred to the fact that certain rooms could attune 
themselves to a vibration in the neighbourhood. 
Machinery might have been at work without com- 
plaint for a long time, and then one day some room 
in the vicinity would be set in vibration, the sole 
reason, perhaps, being that a heavy piano had 
been shifted from the side to the centre of the 
floor. His own experience with resilient founda- 
tions had not been favourable. At Vienna, 10 or 
12 years ago, the engines in the electric light- 
ing station there were at first mounted on a 
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layer of asphalte 8 in. or 9 in. thick, but the 
vibration was such that it was found necessary to 
alter this, the whole of the engines being then 
secured to one solid block foundation. In another 
case he had mounted a gas engine, located in a 
bank cellar, on a springy foundation, consisting of a 
pile of brushwood, but the swinging of the pipes 
then arising from the motion of the engine framing 
caused more annoyance than if a solid foundation 
had been used. Similarly, he had put up three 
50 horse-power gas engines at the Agricultural Hall, 
springy foundations being used, but here again the 
motion of the beds caused the destruction of the 
connections, and the foundations had to be altered, 
and the whole three engines mounted on a solid 
block foundation. Still it was possible that spring 
foundations might prove successful where the 
details were carefully studied. For measuring 
vibrations a long lath of wood, resting on two 
fulcra, and carrying a recording pen at one end, was 
convenient, and could be used to distinguish be- 
tween vibrations transmitted through the ground 
or through air, the latter having no effect on it. 

Mr. W. W. Beaumont said that the subject 
under discussion was one to which he had paid 
great attention. He thought Mr. Swinburne’s 
suggestion of mounting machinery on springs de- 
serving of careful consideration, and could be used 
in many cases. An unbalanced weight of 14 lb. at 
a 10-in. radius would move a ton backwards and 
forwards } in. Any attempt to limit this motion 
would give rise to stresses, which might more or 
less be represented by that ton, diminishing in pro- 
portion to the movement permitted. Though 
springs would stop the transmission of vibrations, 
something more was wanted. In confirmation of 
Mr. Crompton’s experiences he might relate one of 
his own in which some engines had been running 
for years without complaint in a house adjoining 
others. One of these latter was then pulled down 
and re-erected with steel girders and columns. The 
former served. to transmit vibration to the next 
house but one, and complaint arose. 

In reply, Mr. Swinburne stated that he had not 
brought forward the question of mounting machi- 
nery on springs as an invention, but merely with 
a view to having the matter discussed. As regarded 
the best instrument for observing the vibrations 
referred to, he preferred the microphone, whilst the 
phonograph was useful if a record was required. 


Turpo-ELectric GENERATORS. 


The second paper, by the Hon. C. A. Parsons, 
dealt with his well-known turbo-generators, and will 
be found on page 762. 

Professor Ewing, in opening the discussion on 
Mr. Parsons’ paper, congratulated that gentleman 
on the success he had attained, which he thought 
was not as generally realised amongst engineers as 
it should be. The efficiency attained was equal to 





that of the best triple-expansion engines. Great 
ingenuity and resource had been shown in meeting 
the various difficulties arising. At Cambridge the 
plant erected had been perfectly successful. 

Mr. Barker, the engineer at the Cambridge 
station, had prepared some notes on the working 
of this plant, but on the request of the chairman 
these were taken as read, and will be published in 
the Proceedings of the Institution. 

Mr. Macfarlane Gray, who spoke next, was 
extremely interested in Mr. Parsons’ invention, the 
study of which was in itself an education. He 
should like, however, to know if the experiment had 
been tried of holding the main shaft fast and deter- 
mining the amount of steam then passing through. 
The test should be applied separately to each part. 
Theoretically this method of using the steam was 
perfect. 

Mr. Swinburne drew attention to one advantage 
possessed by a steam turbine, in that steam of any 
temperature or pressure could be used. He did 
not know whether the same system had yet been 
applied to gas engines, but thought this might be 
possible. 

Mr. Mavor wished to know if trouble ever arose 
from the vibrations of the shaft at high speeds, and 
also whether Mr. Parsons had ever tried his tur- 
bine with very high pressure steam. He was in- 
formed that Dr. de Laval had experimented with 
pressures up to 3000 Ib. per square inch, and had 
obtained increased economy with the higher pres- 
sures. 

Sir H. Mance wished to know if the up-keep of 
the plant cost more with the turbines than with re- 
ciprocating engines. 

In reply, the Hon. C. A. Parsons said that, in 
the first place, he might note a fact with respect 
to the transmission of vibrations brought to his 
notice by Professor Stokes, who had shown 
him that a double-glassed window formed a 
much more effective damper than blankets or similar 
materials. As to Mr. Macfarlane Gray’s inquiry, 
the steam turbine in this respect stood exactly 
on the same footing as the water turbine. The 
test had been made of holding the shaft fast, and de- 
livering the flow of steam through the machine, and 
under these conditions it was proved to be 
about 5 to 10 per cent. less than when doing 
its maximum work. With respect to Mr. Mavor’s 
inquiry as to whether any trouble had been ex- 
perienced from the vibration of the turbine shafts, 
he might state that there had been a difficulty from 
this cause in the case of the largest sized turbines, 
as the methods of lubrication adopted for the 
small and medium sized machines proved inade- 
quate with increased dimensions, The difficulty 
had, however, now been overcome. He had been 
asked as to the use of high pressures. Personally 
he had not experimented with pressures of more 
than 2001b. per square inch. On the Turbinia 
one of 180 1b. per square inch was used, and the 
economy was greater with the higher pressures. 
Leakage was the principal source of loss in the 
turbine, but was practically a fixed quantity, and 
did not increase with wear. The cost of repairs 
at. Newcastle was only 0.13d. per unit generated 
for the year, in which figure the boilers and other 
stations were included as well as the turbines. One 
fitter only was permanently employed. At Cam- 
bridge the cost had been double this, but the 
amount of current sold was much less, the returns 
being only 6s. 6d. per lamp installed. At the latter 
place careful tests showed that the consumption 
of steam per unit generated was decreasing. 
Finally, he might add that with large turbines 
there was no increase in the steam consumption. 


(To be continued.) 








PETROLEUM AS STEAM ENGINE FUEL.* 
By Joun Aupiky Freperick ASPINALL, M. Inst. C.E. 

PrTROLEUM as liquid fuel has been used much more 
largely than other oils, but gas tar, creosote oil, and green 
oil from gas works have also been found to be very effec- 
tive. The first experiments in Russia with petroleum 
were made in 1874, but it was not until 1883 that liquid 
fuel was used to any t extent in locomotives. any 
experiments were tried in the direction of using atomisers 
or pulverisers for the purpose of making liquid fuel into 
the form of a spray, and wm « them ma mentioned 
those of Lentz, Artimeff, and Brandt. In 1884 a com- 
munication as to the use of liquid fuel for locomotives in 
south-east Russia was made by Mr. T. Urquhart to the 
Institution of Mechanical Engineers, and that communi- 





* Paper read at the Institution of Civil Engineers. 
Engineering Conference. Section I1I.—Machinery and 
Transmission of Power, 
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cation contains very full information as to the way in 
which the work was done. 

While there is little doubt that there are great advan- 
tagés in the use of petroleum refuse for raising steam, 
either in locomotive or other boilers, in a country like 
south-east Russia, where such fuel can easily be obtained, 
the difficulty of obtaining it at a reasonable price in this 
country has been a barrier to the introduction of liquid 
fuel as an article of considerable consumption, although 
its great convenience and adaptability render it a very 
desirable fuel if anything can be done in the way of in- 
suring a constant supply at a moderate price. Roughly 
speaking, the author has found that with Lancashire coal 
at 9s. per ton, liquid fuel ought not to cost more than 1d. 
er ool to do equivalent work. In the south of Eng- 
and, where coal is dearer, the conditions are somewhat 
more in favour of oil. The use of oil is in some respects 
not unlike the use of gas ina gas-stove, as it can be turned 
off at once when it is not wanted, and started again at a 
moment’s notice, thus preventing waste. The combustion 
can be made so perfect as to get rid of all smoke, and, if 
proper precautions are taken, no damage whatever is 
inflicted upon the firebox plates. These no doubt have 
to be protected in some instances by a lining of brickwork 
where the spray impinges upon one spot constantly, but, 
on the other hand, the firebox sides in a locomotive are 
relieved from the constant abrasion of the coal which tends 
to wear down the plates between the stays and thus re- 
duces the life of the firebox. 

A liquid fuel system does not necessitate the radical 
alteration of a boiler, as in most cases arrangements can 
be made: Ist, either to burn coal alone ; 2nd, coal and 
oil in such proportions as may be convenient; and 3rd, 
oil alone. 

The theoretical evaporative value of different kinds of 
oil compared with coal has been as under : 


Theoretical Evaporative Value of Petrolewm from and at 
212 Deg. Fahr. 
Pounds of 


Water per 
Pound of Fuel. 
Pennsylvanian heavy crude oil ... * 21.48 
Caucasian light crude oil ... aS ~ 22.79 
a heavy vim» ae bas ve 20.85 
Petroleum refuse... cee ee or 20.53 
Good English coal ... ~_ a ae 14.61 


The methods of applying the oil jet in a locomotive 
boiler have been varied a good deal, in some cases the oil 
being introduced through the firehole door, and in other 
cases the jet being inserted below the foundation rings; so 
that, as Mr. T. Urquhart pointed out, he was able, where 
he burnt nothing but liquid fuel, to close up the firehole 
door altogether, thus obtaining more heating surface in 
his firebox. 

The method adopted by Mr. Holden on the Great 
Eastern Railway is to put in two special openings through 
the firebox casing, into which are entered the oil-jets, as 
shown in Figs. 1 and 2, on page 744. 

The use of liquid fuel has not been confined to locomo- 
tives, as so far back as 1886 the Russian Government tried 
experiments upon two steamers built by Butz and Co., 
St. Petersburg, and fitted these with a type of furnace 
invented by Lieutenant Pashinin, and in that case it was 
stated that the petroleum evaporated 2} times as much 
water as the coal which they had at their disposal. 
Messrs. William Doxford and Sons, of hendaied also 
experimented with a torpedo-boat fitted with a petroleum 
fuel arrangement, and there are numerous instances of 
recent applications. Where boilers are hand-fired, or in 
the case of vessels in a heavy sea, it is found that the 
amount of labour involved can be materially reduced by 
the use of liquid as compared with solid fuel, and taking 
into account the higher evaporative efficiency of oil, there 
may be occasions upon which, where oil is available as 
fuel, asmaller boiler may be introduced with advantage, 
thus saving weight in vessels of the torpedo-boat class. 
There have been instances in which oil has been used in 
electric light stations where sudden demands, due to fog 
and other causes, have made it difficult for the existing 
boiler plant to produce steam rapidly enough during the 
period of maximum output, whereas the existence of an 
auxiliary oil-burning plant has enabled the boilers to get 
through the short period of hard work without the slightest 
difficulty. 

The most conspicuous applic ation of oil burning in this 
country is that on the Great Eastern Railway, as per- 
fected by Mr. James Holden. For such particulars as are 
given of work done upon that railway the author is in- 
debted to Mr. Holden, and the illustrations, Figs. 1 to 7, 
on pages 744 and 745, of the locomotive and of the form of 
jet used are copied from his designs. There are on the Great 
Eastern Railway 37 locomotives, 13 stationary boilers, and 
four furnaces fitted with liquid fuel firing at present. In 
the case of the locomotives, the oil fuel is carried in two cy- 
lindrical tanks placed on the tender, leaving the central 
space perfectly free to hold coal as b2fore. Suitable pro- 
vision is made for warming tbe oil in these tanks in the 
winter. From these tanks the oil is carried by pipes to 
the engine foot-plate, where, after passing through the 
necessary valves, it is sprayed into the oe Bi by the in- 
jectors. Sections of one of these injectors are shown in 
Figs. 5, 6, and 7, page 745. 

An ingenious addition to this form of injector has a 
pipe at the end through which heated air, heated by the 
waste heat in the smokebox, can be drawn through the 
injector, which it enters at a temperature of 300 deg. 
Fahr., combining with the oil as it enters the firebox. 
Another use which is made of this induced current where 
a locomotive happens to be fitted with the automatic 
vacuum brake, is to couple the injector up with the brake 
pipes and make the fuel injector act as an injector for 
maintaining the vacuum throughout the train. Where 


this is done, of course the advantage of the heated air 
going into the firebox is not obtained. Should oil fuel be 
used alone, it is only necessary to cover the firebars with 
a thin coating of broken firebrick so as to prevent the 
in-rush of too much cold air. 

The consumption of fuel for doing corresponding work 
is stated to be, on the Great Eastern Railway, as 
follows: 


por Mile 
When using coal only... oot se eee 
sagen ogi combined { 52%! 4 
o» as | Oebonly .... me ses pee ies 


Once the use of oil is arranged for in considerable 
quantities, it becomes an easier matter to supply the 
locomotives with their fuel than in the case of coal, as 
the oil can be allowed to run out of suitable tanks with 

reat facility into the reservoirs provided upon the tender. 

he fuel employed on the Great Eastern Railway until 
recently consisted of Russian astatki, or petroleum refuse, 
having a specific gravity of 0.906, and an ignition tem- 
perature of 336 deg. Fahr., but the quantity imported to 
this country is not sufficient at present to make it readily 
obtainable. At present n oil is being used, and this 
is obtained from gas works, and has a specific gravity of 
1.1, and a flash point of about 220 deg. Fahr. 

The author has fitted several Lancashire and Yorkshire 
Railway Company’s locomotives with oil-burning appa- 
ratus for use on the Liverpool Dock lines, the main 
object in this case being, not to economise in fuel, but to 
get rid of fire risk, on account of the emission of sparks, 
and also to avoid the production of smoke, which would 
have been most objectionable in passing some of the 
Liverpool streets. In this case Holden’s injector was 
used, and the author has reason to believe that this course 
has been followed by the other railway companies who 
make use of the Liverpool Dock lines. In the case of the 
Liverpool engines, creosote oil has been largely used as 
being the cheapest fuel available, but gas tar has been 
found to give very good results. 

The use of liquid fuel for the production of steam cannot 
be said to be in any way in the experimental stage so far 
as mechanical appliances are concerned, in fact, it may 
be called an ideal method of raising steam, the only diffi- 
culty arising being that of the question of supplying fuel 
ata reasonable price, a difficulty not easily surmounted 
in a country so far removed from the oil fields. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Glasgow Pig-Iron Market.—Business was very quiet last 
Thursday forenoon, and the tone wasflat. About 15,000 tons 
were dealt in. The decline in price ranged from 2d. to 
43d. per ton. In the afternoon the market went strong, 
on the news that the engineers at the Pallion Works were 
working away quietly, and practically the whole of the 
forenoon’s drop was _ recove The sales amounted to 
some 20,000 tons, and the closing settlement prices were 
as follow: Scotch iron, 44s. 9d.; Cleveland, 39s. 9d. ; 
Cumberland and Middlesbrough hematite iron, 47s. 6d. 
and 49s, per ton. Business on the pig-iron market 
on Friday forenoon was quiet, but the tone was 
steady. Only a small business was done, not ex- 
ceeding 15,000 tons. Scotch iron rose $d. and Cleveland 
3d. per ton. Other 15,000 tons were disposed of in the 
afternoon, and the tone was flat, values falling about 2d. 
per ton all round from the forenoon’s finish. The settle- 
ment prices at the close were 44s. 74d., 39s. 9d., 47s. 74d., 
and 49s. 3d. per ton. At Monday’s forenoon market 
there was a scarcity of sellers, and only a small amount 
of business was done. Prices were strong, Scotch and 
Cumberland hematite iron both showing an advance 
of 34d. r ton, Cleveland 2d., and lecdncdbeoneh 
hematite iron 3d. per ton. The sales only amounted to 
about 10,000 tons. In the afternoon other 10,000 to 15,000 
tons were dealt in, and the prices closed steady at about the 
forenoon’s level. The settlement prices were 44s. 104d., 
39s. 104d., 48s., and 49s. 44d. per ton. The market was 
very quiet on Tuesday forenoon, when only some 10,000 
tons changed hands. Prices were easier, Scotch dropping 
1d. per ton, and hematite irons 1d. to 2d. per ton. The 
market continued dull in the afternoon, and on the sale 
of abont other 10,000 tons values gave way further—Cum- 
berland hematite iron 44d. per ton, and other sorts 3d. per 
ton over the day, the settlement prices at the close being 
44s, 74d., 39s. T4d., 47s. 74d., and 49s. 3d. per ton respec- 
tively. There was rather more business doing this fore- 
noon, but notwithstanding the more favourable aspect of 
affairs in connection with the engineers’ dispute, the tone 
was barely steady. About 20,000 tons were sold. Very 
little change in prices took place. In the afternoon 
10,000 to 15,000 tons changed hands, and the close was 
dull ata slight drop all round. The settlement prices 
were 44s, 74d., 39s. 6d., 47s. 74d. and 49s. 3d. r ton. 
The following are the quotations for No. 1 special brands 
of makers’ iron: Clyde, 50s. per ton; Gartsherrie and 
a rod ery 51s. v-* ma 5 i eg 
foregoing all shipped at Glasgow ; Glengarnock (shipped at 
Aaiadaek, 50s. ; Bhotta(ahieood at Leith), 51s. 6d.; Carron 
(shipped at Grangemouth), 51s. 6d. per ton. There are 
still 81 furnaces in blast throughout Scotland—six making 
basic iron, 37 working on hematite ironstone, and 37 mak- 
ing ordinary iron. At this time last year the same number 
of furnaces were at work. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 355,205 tons, as compared with 356,800 tons 
yesterday week, thus showing a decrease amounting to 


Pig-Iron Statistics: January to May.—During the 22 
weeks of this year Scotch ordinary pig iron has been 
shipped to the extent of 112,036 tons, as against 126,153 
tons in the corresponding portion of last year—January 1 
to May 29. And there have been, on an average, five 
furnaces fewer producing ordinary iron, the make of 
which has been reduced to the extent of 32,000 tons. 
These figures do not include the hematite and basic iron 
produced, as these qualities are not _——— being con- 
sumed locally. They apparently have m practically 
absorbed as produced, as there appears to be but little 
stock in the makers’ hands at present. Although 
the local consumption has been very much greater 
in Scotland this year than last, it is specially 
worthy of note that Cleveland iron has come to 
Scotland to the extent of 3827 tons less this year than 
last ; so that very much more ordinary Scotch iron must 
have been consumed locally this year. The shipments of 
Cumberland iron for this year have run up to 370,011, 
against 328,659 tons in the corresponding five months of last 
year. There was consequently an increase in the ship- 
ments amounting to 41,352 tons. Owing to the lessened 
number of furnaces at work in Scotland, this year, the 
make of pig iron was reduced to the extent of 24,000 
tons. The shipments of manufactured iron in 1897 
amounted to 102,852 tons, while in the corresponding 
portion of 1896 they amounted to 89,165 tons, showing 
an increase of 13,687 tons this year. During the past 
five months 6277 tons of iron have been taken out of the 
public warrant stores—in other words, the decrease of 
the stores amounted to 6277 tons. 


Finished Iron and Steel.—There is a fair amount of 
business doing in malleable iron, the prices of which show 
but little alteration. The firms engaged in the business 
state that there is a scarcity of fresh specifications. The 
steel works remain busy. 


Sulphate of Ammonia.—The latest returns to hand show 
that the shipments of sulphate of ammonia had reached 
for the year to 63,275 tons, against 54,204 tons for the 
corresponding portion of last year—being for 1897 an in- 
crease of 9071 tons. The price is about 7/. 11s. 3d. to 
7l. 12s, 6d. per ton f.o.b. Leith. 


Glasgow Copper Market.—One lot of copper (25 tons) 
changed hands last Thursday forenoon, and the price fell 
3s. 9d. per ton. Nothing was done in the afternoon, but 
the quotations rallied 5s. per ton. There was no dealing 
in the copper market on Friday forenoon, but there was 
a decline of 3s, 9d. per ton. Prices rallied 2s. 6d. per ton 
in the afternoon, but without any dealing. No business 
was done on Monday forenoon, but the quotations were 
advanced 3s. 9d. from Friday’s close. One lot was sold 
in the afternoon, and the quotations gave way 2s. 6d. per 
ton. Some 50 tons changed hands yesterday forenoon, 
and quotations gave way 3s. 9d. per ton. In the after- 
noon 150 tons were sold, and the price fell other 2s. 6d. 
per ton. Some 50 tons of copper were sold this forenoon, 
and the quotations lost 3s. 9d. per ton. Nothing was done 
in the afternoon, but prices were 2s. 6d. per ton better— 
at 487. 13s. 9d. per ton cash and 48/. 16s. 3d. 


Shipbuilding Contracts.—The Dundee Shipbuilders 
Company have just contracted to build a steam trawler 
112 ft. in length, and of about 150 tons.—The Roya 
Mail Castle Line have intrusted the Fairfield Engineer- 
ing and Shipbuilding Company with the building of a 
new steamer of 7000 tons and 8500 horse-power. This, 
with the 5800 tons steamer in Messrs. Barclay, Curle, and 
Co.’s yard, raises the Castle Line fleet to 19 steamers, 
aggregating 90,000 tons.—It is reported that the British 
India Steam Navigation Company are in the market for 
two steamers, and that about a dozen builders are ten- 
dering. 


Clyde Shipbuilding Trade: Launches in May.—A feel- 
ing of unrest at present hangs over the Clyde shipbuilding 
industry. The year has been a fairly profitable one, and 
during the month of May the yards were moderately 
prosperous; but with engineering troubles and the de- 
mand of the workmen for a higher rate of wages, things 
have not a very promising a. There were 
launched during May 23 vessels, including yachts ; in 
other words, 19 steamers of about 32,500 tons were put 
into the water, and four yachtsamounting to about 500 tons. 
The largest vessel in the month’s launches was the Egypt, a 
P. and O. liner of 8000 tons, built by Messrs. Caird and 
Co., Greenock ; and there were also launched the follow- 
ing: The Rangoon, a steamer of 3890 tons, built by 
Messrs. Denny and Brothers, Dumbarton, for Messrs. 
P. Henderson and Co., Glasgow ; the Orwell, a steamer of 
3170 tons, built by Messrs. Charles Connell and Co. for 
Messrs. James Gardner and Co., Glasgow; and the 
Elleria, a steamer of 3120 tons, built by Messrs. Russell 
and Co., Port Glasgow, for Messrs. Andrew Weir and 
Co., Glasgow. 


Proposed Bridge over the Forth at Stirling.—Last night 
the patrons of Cowane’s Hospital at Stirling held aspecial 
meeting for the purpose of considering the question of 
erecting a bridge over the Forth at Cambuskenneth 
Abbey, to supersede the present ferry. Two petitions 
were submitted from proprietors, tenants, and residenters 
in the Abbey, and ratepayers in the burgh of Stirling, in 
favour of such a bridge, the bridge to be named the Vic- 
toria Diamond Jubilee Bridge. It was recommended 
that, in the event of the petitioners raising the whole sum 
required, the patrons should capitalise the value of the 
ferry dues on reasonable terms, which capital value 
should be paid to the hospital, and that the patroas 
should subscribe 6007. towards the cost of the bridge. 
The master of works estimated the cost at about 6900/. 
After discussion, the minute was adopted by 10 votes to § 








1595 tons for the past week, 





in favour of delay, three declining to vote, 
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NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Jubilee Honours.—Following on the Royal visit to 
Sheffield, Her Majesty has been graciously pleased to 
confer a baronetcy on Mr. Alexander Wilson, and a 
knighthood on Mr. Charles Thomas Skelton. Mr. 
Wilson, who is a Perthshire man, came to Messrs. Charles 
Cammell and Co., Cyclop Works, Sheffield, some 40 
years ago. He represented the company in America for 
some years, and on returning to Sheffield he took up the 
og ee of general —— On the death of his brother, 
Mr. George Wilson, in 1885, he became managing director, 
He is this year Master of the Cutlers’ Company. Mr. 
Skelton is a son of a Sheffield shovel-maker, a trade he 
himself learned. He started business for himself, and 
subsequently erected the Sheaf Bank Works, where he 
has built up a large home and colonial trade in all kinds 
of field and garden tools. He has been for many years a 

member of the corporation, and is now deputy-mayor. 


Midland Institute of Mining Engineers.—The members 
of the Midland Institute of Mining, Civil, and Mecha- 


nical Engineers held a meeting at the Bull Hotel, Wake- Prod 


field, on Saturday, under the presidency of Mr. G. B. 
Walker, J.P. There was a moderate attendance. A 
per was read by Mr. Harold Bonser (Leeds) on ‘*The 
Thantien of a gl He showed that cyanides were 
now being profitably extracted as a bye-product of the 
manufacture of coke in this country ; and, in his opinion, 
it was a means by which colliery-owners might make 
profits. The ge provoked some discussion, in the 
course of which it was pointed out that while some coals 
might be profitably treated for cyanide, there would be 
no gain in so dealing with ordinary coals. Mr. F. Coultas 
followed with an interesting paper on ‘‘The Geology of 
Deepcar and its Surrounding Hits. ” This district is the 
centre of the ganister-producing district of Yorkshire, the 
strata being broken up in a very remarkable way. Mr. 
Bonser introduced the subject of the Explosives Order, 
and said the Home Secretary had informed deputations 
that it would be modified. The Home retary 
had also suggested that a memorial should be pre- 
sented to him, asking that a draft of the pro- 
order should be submitted to the various 
institutes in order that something which could be carried 
into practical effect might result. The subject, it 
was agreed, should be brought before the Federa 
Institutes of Mining Engineers at their next meeting. 
The president remarkéd that the apparatus set up by the 
Government for testing explosives was much too small, 
and said tests ought to be, if possible, under conditions 
similar to those prevailing in the mines. There was a short 
discussion on the Workmen’s Compensation Bill, but it 
was felt that the time had gone by when any useful con- 
certed action could be taken. 


Death of Mr. J. F. Hall.—The death has occurred at 


Sheffield, at the comparatively —_ age of 43, of Mr. | ¢, 


John Francis Hall. Although he had been ailing for 
some time, his death was altogether unexpected. He 
was for 20 years connected with the firm of William 
Jessop and Sons, and had much to do with the develop- 
ment of their steel foundry business. He took out several 
patents, more particularly having reference to marine 
work. Hall’s patent anchor was one of his productions. 
He was for many years an active member of the Society 
of Naval Architects, of the Iron and Steel Institute, and 
of the Institution of Civil Engineers. In his younger 
days he was an ardent sportsman and athlete. At his 
funeral on Saturday a large number of friends was 
present. 


Sheffield Corporation and the Electric Light.—At a re- 
cent meeting of the Sheffield Corporation it was decided 
to give notice to the Sheffield Electric Light and Power 
Company to treat for the purchase of the undertaking, in 
accordance with the tefms embodied in their provisional 
order, The company replied that the ‘corporation must 
first put themselves in a position to treat by the creation 
of 5 per cent. corporation stock in perpetuity. At the 
meeting of the council on Wednesday, the mayor (the 
Duke of Norfolk) moved that an offer be made to the 
company of a sum of 200/. of new 24 per cent. Sheffield 
Corporation stock (or in the alternative 200/. in cash) for 
every sum of 100/. properly expended by the compan 
chargeable to capital account, ther with a sum in cas 
er to the gate amount of a dividend of 5 per cent. 
per annum on the said capital expenditure. 


Tron and Steel.—The lull that came over the iron 
market here a fortnight ago is passing away. Orders 
for all classes of iron, both for steel and foundry pur- 
poses, have been placed mere freely this week, and 
prices are firm as fast quoted. As a rule, June in the 
steel trade is about the quietest month in the year, as so 
many of the largest consumers are stock-taking. In 
crucible steel there is no slackening in the output, 
and with scarcely an exception the steel furnaces are 
in full work, A feature of the trade is the increas- 
ing use of higher qualities of steel for engineer- 
= purposes, and producers are as well off for 
orders as they can well desire. There is no change 
in the demand for Swedish steels, especially for qualities 
suitable for the cycle trade. There is not the rush of 
orders observable last year when there was fear of short 
supplies, but good steady business is being done, and 
some of the steel makers are running their works night 
and day. The firms who have laid themselves out for 
production of chilled and other rolls are fairly well 
employed, the complaint being that prices are still low. 
In the railway department very good orders have recentl 
been placed for buffers and — Some of the work is 
for South America, and other some for leading home 


railway companies. The greatest activity still prevails 
in all the engineering establishment in ¥. 


orkshire, and 


firms who furnish parts of machines are equally well 
employed. 

South Yorkshire Coal Trade.—The coal trade throughout 
the district keeps up remarkably well. As a rule, collieries 
are working full time, and there is a market for all pro- 
duced. In contracts that are being accepted for the next 
half-year successful efforts are put forward to obtain an 
advance of 3d. to 6d. perton. At several of the principal 
collieries there is so much friction between the manage- 
ment and the men that wise counsels will have to prevail 
to prevent a stoppage of work. At the Altofts Collieries, 
os men have votedin favour of setting down 
the pits. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Yesterday there was only | ; 


a small attendance on ’Change, and the tone of the market 
was somewhat cheerless. Buyers were rather backward, 
and the amount of business transacted was not large. 
ucers, however, reported that they were well off for 
orders, and they were not at all disposed to reduce their 
prices. Merchants disposed of No. 3 g.m.b. Cleveland 
pig iron at 40s. for prompt f.o.b. delivery, but makers 
would not as a rule quote below 40s. 6d., and many of 
them put the price at 41s. Some brands could not be 
obtained at all for anything like early delivery. No. 1 
Cleveland pig was 42s. 6d., No. 4 foundry and grey forge 
each 39s. 9d., and mottled and white each 39s. 6d. 
Middlesbrough warrants sold in the early part of the day 
at 39s. 10d., but they gradually eased, and finally closed 
flat at 39s. 74d. cash buyers. East coast hematite pig 
iron was in fairly good demand, but prices did not 
advance. For early delivery of Nos. 1, 2, and 3 the 
—_ price named by merchants was 49s. 6d., and a 
ew parcels were said to have changed hands at that 
—_ Makers quoted at the least 50s. Rubio ore was 
about 14s. 3d. ex-ship Tees. To-day’s market was very 
dull, but quotations for makers’ iron, though somewhat 
weaker, were not changed, the only alteration in price 
being in Middlesbrough warrants, which fell to 39s. 6d. 
cash buyers. 


Tron Shipments.—During the month of May the ship- 


ted | ments of pig iron from the Tees and from Skinningrove 


were very satisfactory, reaching 25,308 tons, of which 
10,509 tons were from Skinningrove. Large as this total 
is, it would have been a good deal larger had more iron 
been obtainable. Germany was the best customer, taking 
34,533 tons. Italy took 13,991 tons, Holland 12,750 tons, 
and Scotland 20,795 tons. Sweden, Russia, and Belgium 
all took over 4500 tons. The quantity of manufactured iron 
shipped during May amounted to 17,431 tons, of which 
3951 tons went to India. Steel shipments reached 25,825 
tons, of which 6405 tons were sent to India, 4760 tons to 
ape Colony, 2965 tons to Japan, and 2357 tons to Den- 
mark. Shipments for June promise to be heavy. 


Manufactured Iron and Steel.—There is a rather better 
feeling in the manufactured iron and steel trades. Most 
firms are very well employed, and new orders are every 
now and then being placed. It is surprising that under 
the present Fer Bs circumstances quotations keep 
so low. Considering cost of production, prices are con- 
siderably below what they fone) be. It is, however, 
some satisfaction to notice that though there is no quotable 
change, the tendency is upwards. Common iron bars are 
5l. 5s. ; best bars, 5/. 15s.; iron ship-plates, 5/.; iron 
ship-angles, 4, 17s. 6d. ; steel ship-plates, 5/. 2s. 6d. ; and 
iron ship-plates, 5/.—all less the customary 24 per cent. 
discount f.o.t. Heavy sections of steel rails are quoted 
41, 12s. net at works. 


Coal and Coke.—As is usual the week before the holi- 
days, the demand for coal is somewhat better, but the 
supply is very plentiful, and _— are practically un- 
changed. Coke is in very good demand for shipment, and 
prices are higher than last week. Large quantities con- 
tinue to be taken for inland consumption. Some sellers 
are asking considerably higher rates than when we last 
reported, but as a rule quotations are based on 13s. 6d. for 
good blast-furnace qualities delivered at Cleveland works. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has continued active, shipments 
having been heavy. The best descriptions have made 11s. 
to 11s. 3d. per ton, while secondary qualities have brought 
10s. 3d. to 10s. 6d. per ton. There has, of course, been 
much less passing in household coal. No. 3 Rhondda 
large has made 11s. to 11s. 6d. per ton. Coke has been 
firm, and for forward business prices have even showed 
an upward tendency ; foundry qualities have made 17s. to 
18s. per ton, and furnace ditto, 14s. 6d. to 16s. 6d. 
per ton. Iron ore shown a steady tone; the best 
rubio has made 13s. 9d. to 14s. per ton. The manufac- 
tured iron and steel trades have exhibited little change. 
Steel rails have continued in good demand, but tin bars 
have been slightly easier. 


Assistant Engineers for the Navy.—The Lords of the 
Admiralty intend to strengthen the active list of assistant 
engineers by the transfer of 24 students from the Royal 
Naval Engineering College, Keyham. The students, who 
have been selected as the result of a recent examination, 
are to be given seniority as assistant engineers from the 
1st prox. Hitherto the entry of assistant engineers has 
been made on July 1 in each year, but on this occasion 
a month earlier was decided on, in order that the officers 


Y | may be available for service in the mobilised fleet. 


Illuminating Stores.—The Director of Navy Contracts 
has arran for the purchase of a large quantity of 





stores, which are to be distributed for illuminating pur- 


poses among the ships takin rt in a t naval 
review at ane on the 26t inn. The mo which 
are to be delivered at the various home dockyards, not 
later than the 10th inst., include 215,000 yards of electric 
cable, 40,000 yards of small circuit wire, 25,000 16 candle- 
power, 15,000 8 candle-power, and 50 100 candle-power 
electric lamps, besides a large quantity of electric light 
fittings. 

The Rhymney Valley.—The steam coal trade has been 
active, but there has been less doing in household coal. 
The tinplate trade has shown little change. 

Torquay.—In 1837 the munici indebtedness of 
Torquay was 1000/., now it is 0802. In the same 
— the rateable value of the town has grown from 

6,0002. to 138, 8632. 

The Great Western Train Service.—Mr. J. L. Wil- 
kinson, general or of the Great Western Railway, 
in giving evidence before Sir J. Kennaway’s Committee 
in favour of an Additional Powers Bill of the company, 
said the managers were anxious to clear the main lines as 
much as possible for through traffic. Last month they 
had to run a special every day from Plymouth to carry 
over-sea traffic. At present they ran one train per day to 
Bristol without stopping ; and on July 1 they will com- 
mence running one train per day from Exeter to London 
without stopping. 


Electric Tramways for Cardiff.—At the last ordinary 
meeting of the Cardiff County Council, certain recom- 
mendations of the electric tramways committee were 
considered. The routes, however, did not satisfy Mr. J. 
A. Jones and Mr. Robinson, who spoke in favour of a 
circular course being taken as far as possible. On Satur- 
day another meeting of the special committee was heid, 
under the presidency of Alderman Carey. It was re- 
solved to meet the objections which had been raised by 
recommending that in the provisional order powers be 
sought to construct, in addition to the lines previously 
proposed, one along Albany-road to Newport-road to the 
end of Broadway and through Broadway and Clifton- 
street to the end of Copper-street. 

Barry Railway.—The Barry Railway Company is ex- 
tending its borders. Arrangements are now being made 
between the Barry and Great Western Companies, by 
which Barry passenger trains will run ‘hound botoees 
ae ha eay and Cardiff, Great Western Station, and Car- 
diff ks (Clarence-road), vid St. Fagan’s, in connection 
with the main line trains of the Great Western Company. 
A journey from we to Cardiff will occupy 35 
minutes. At present the Taff Vale trains make the 
distance in from 24 minutes to 34 minutes. 





Sourn Arrican Rartways.—We are pleased to learn 
from the contractors for the Graaff Reinet-Middelburg 
Railway, Cape aga that they are making good pro- 
gress, and that the delay in opening the line suggested in 
the paragraph which ——- in our issue of March 26 
last, page 407, will not take place. They inform us that 
the work is being pushed forward very rapidly, and they 
—— that by August 1 most of the heavy work will 
have been completed, 





New Corripor TRAIN ON_THE West Coast Rovte.— 
The West Coast Railway Companies—Caledonian and 
London and North-Western—propose to increase the 
train service between London (Euston), Edinburgh 
(Princes-street), and Glasgow (Central) on July 1 next 
by putting on forenoon corridor trains with luncheon 
cars, leaving London at 11.30 a.m., and arriving at Edin- 
burgh and Glasgow at 7.30 p.m. ; leaving Edinburgh at 
11.45 and G1. w at 11.40 a.m., and arriving in London 
at 7.45 p.m., thus performing the journey in eight hours. 
These trains will be in addition to the present 10 a.m. and 
2 p.m. trains. We understand that entirely new carriages 
for this service are at present under construction, and 
will be ready for working on the date named. 


CaTALoGuES.—We have received from Messrs. Ruston, 
Proctor, and Co., Limited, Lincoln, a copy of their new 
catalogue of general engineering work. Amongst the 
numerous engravings with which the volume is illustrated, 
a considerable proportion represent different types of the 
portable and semi-portable engines, for which the various 
eastern county firms have established so high a reputation. 
Some fine examples of horizontal factory engines are also ~ 
illustrated, both with and without Corliss gear.— Messrs. 
Barry, Henry, and Co., Limited, of Aberdeen, have sent 
a copy of their new catalogue of millwrights’ fittings. The 
catalogue is of very convenient size, and has evidently 
required much labour to compile, ge 3 prices being 
ee for an exceptionally large range of sizes of the dif- 
erent items dealt with. 





LANCASHIRE, DERBYSHIRE, AND East Coast Ralt- 
way.—On Tuesday the Lancashire, Derbyshire, and East 
Coast Railway ee opened a new station for the ex- 
change of nger traffic between the com ’s line and 
the Great Northern main line near Tuxford, The station 
is to be known as the ‘‘Dukeries’ Junction.” It will open up 
the picturesque and charming region knownas the Dukeries 
to tourists from all parts of the country, and the passenger 
traffic of the Lancashire, Derbyshire, and East Coast 
ought, accordingly, to now make a considerable start. 
Hitherto it has, perhaps, somewhat disappointed expecta- 
tion ; but this may be accounted for, to some extent, by 
the unusually cold spring from which we have just 
emerged, and which has, of course, materially reduced 

leasure traffic. The main support of the Lancashire, 
rbyshire, and East Coast will, however, be its coal 
business. This is — of a vast development, although 
some time must elapse before it can be expected to 





acquire anything like its full importance, 
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THE CHICAGO DRAINAGE CANAL; THE JONES-LOVELL LAND DREDGE. 


(For Description, see Page 752.) 
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Deatu.—On May 380, at 19, Albert-terrace, Margate, James 
Abernethy, M. Inst. C.E., aged 53, eldest son of the late James 
Abernethy, Past-President I.C.E. 
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THE FOREIGN MEETINGS OF TECH- 
NICAL INSTITUTIONS. 

Tue forthcoming meeting of the Institution of 
Naval Architects will afford, perhaps, the most 
striking instance of the good done by the inter- 
communion of men of science, more especially 
applied science, which is, for reasons not difficult 
to recognise, often a broader thing than pure 
science. The meeting is not, of course, by any 
means a foreign one from an English point of view, 
being, indeed, held in the metropolis, yet it is the 
complement to the two foreign meetings which have 
been held during the last two years in France and 
Germany respectively, whilst se many foreigners 
will be the honoured guests of the Institution 
that the gathering will be to this extent largely 
‘* foreign.” 

We have attended a good many meetings held 
abroad of technical institutions, and we cannot call to 
mind anything otherwise than good which has come 
of these excursions. The Iron and Steel Institute 
has always been a great traveller, and the result 
of this policy has been that it is now, we should 
think, the most cosmopolitan of all the societies that 
come more particularly within our horizon. It may 
safely be said that had it not been for these foreign 
meetings, its importance and influence would have 
been comparatively small. In 1873 the members 
of this Institute held their summer meeting in 
Belgium, the headquarters of the gathering being 
Liége. The warm welcome accorded to the Insti- 
tute by the Belgian ironmasters has always been 
remembered by those who attended that meeting, 
and the recollection was very forcibly brought back 
to the few who again visited that city when the 
Institute held another Belgium meeting three years 
ago, when the headquarters were in Brussels. In 
1878 both the Iron and Steel Institute and the In- 
stitution of Mechanical Engineers held their summer 
meetings in Paris on account of the Exhibition 
which was being held in the French capital, and 
this procedure was repeated 11 years later in 
1889. The Mechanical Engineers had also visited 
Paris in 1867, in order to visit the Exhibition 
held there during that year. Belgium is the only 
other foreign country in which the latter Institu- 
tion has held a foreign meeting, a visit having been 
= to Liége in 1885. The Mechanical Engineers 

ave not been such great travellers as the iron- 


5| masters and steelmakers. In 1880 the Iron and 


Steel Institute held its summer gathering in Diissel- 
dorf, when a hearty reception was accorded by the 
German people to their guests. In 1882 the same 


¢ | Society made the most ambitious excursion up to 


then undertaken, a number of members travelling 
as far as Vienna to hold their autumn gathering. 
Perhaps this meeting has left a deeper and more 


8 | lasting impression on the Institute than any other. 


The generous hospitality of the Austrians and Hun- 
garians—a people who make hospitality a cardinal 
virtue—doubtless had a most happy influence from a 
social point of view, whilst from a technical and in- 
dustrial standpoint the knowledge then gained made 
adeep impression on all British iron and steel makers 
who attended the conference, as the proceedings of 
the society up to this day abundantly testify. The 
Spanish excursion of last year will be fresh in the 
minds of all our readers. It was ably planned and 
successfully carried out in the face of unusual diffi- 
culties, and though it made a demand on the funds 
of the Institute, the money was well spent. The 
remaining foreign excursion to which we shall refer 





is that of the Iron and Steel Institute to the 
United States in 1890. It was, as became its locus, 
the biggest thing in summer meetings that had been 
attempted, eclipsing in this respect the notable 
Vienna trip. Not only had members to travel 
over 3000 miles to the place of meeting, but, arrived 
there, they were able to make excursions from 
one end of that vast country to the other. Nothin 
could have exceeded the hospitality and goodwil 
of our hosts on that occasion. The colleagues of 
Bessemer were to be féted regardless of every- 
thing but their pleasure or convenience, and royally 
did our hosts carry out their hospitable intentions. 
Unfortunately some backs were hardly broad 
enough for the burden that was put upon them, 
and the record was not in every detail one of success. 

The Naval Architects have been late in coming 
into the field in regard to foreign meetings, but 
their record, though brief, has been one of unex- 
ampled brilliance. We do not propose to detail 
again the glories of Paris in 1895, or Berlin and 
Hamburg of 1896. Both these gatherings pos- 
sessed a characteristic peculiar to them among all 
meetings of technical societies which we have 
attended, inasmuch as they partook somewhat of 
the nature of State functions and had a distinctly 
political significance. This was more especially 
the case in regard to the Berlin meeting, although 
the reception which the President of the French 
Republic gave to the Institution and the ball at the 
Ministry of Marine had both a significance—un- 
official, of course—beyond that of a scientific 
nature. It will be remembered that at the time 
the Institution visited Berlin last year, our rela- 
tions with Germany were still anything but cor- 
dial, owing to the telegram sent by the Emperor 
to President Kruger. Whatever motives prompted 
the telegram, it is now well known that it was 
very much regretted, and the interpretation put 
upon it was deplored. The breach of good feeling 
which it led to was a matter of concern on the 
part of some who have connections in this country, 
and who value the friendship and goodwill of the 
English people very highly. At any rate the 
German Emperor went further out of his way to 
honour the Institution of Naval Architects, as a 
representative body of Englishmen, than any great 
monarch has done under similar circumstances, so 
far as our knowledge goes. However well the 
newspapers of both countries may fulfil their un- 
pleasant mission of keeping national prejudices 
alive, no member of the Institution is likely to pay 
much attention to their spiteful utterances. As it 
was with the Emperor, so it was with his subjects. 
In our account of the meeting we referred to the 
illumination of the river and numerous other spon- 
taneous acts of good-fellowship which showed how 
reverse to feelings of national animosity were the 
sentiments of the German people towards the 
British nation. 

We refer to these matters because they illustrate 
a most important phase of the influence of foreign 
meetings. National prejudice is almost wholly 
made up of ignorance. If we hear a man abusing 
another country, we feel fairly sure he has never 
been there. No member of the Iron and Steel In- 
stitute who visited Vienna in 1882 would not look 
on a breach between this country and Austria almost 
as if it were a quarrel with a personal friend, and 
we are sure that every member of the Institution 
of Naval Architects who joined in the Paris or Berlin 
meetings must have had any aggressive spirit that 
may have existed towards our two most powerful 
neighbours entirely destroyed. The members of 
these Institutions are nearly all men whose opinions 
carry weight at home; some of them occupy posi- 
tions of influence in the first rank, and thus it is 
that foreign meetings of technical societies have a 
humanising influence which isa more potent feature 
in modern social life than might at first sight appear. 

In regard to the economic or technical influence, 
that is on the surface, and a man would be blind 
who did not see it. The United States visit of the 
Iron and Steel Institute opened the eyes of British 
iron and steel makers to the reality of the ad- 
vances being made in America. Things that had 
come to us at second hand, or by hearsay, were 
presented in their true significance.. The heroic 
scale upon which Americans carry on their manu- 
facturing operations is no longer doubted. The 
discount that was allowed for American exaggeration 
was found to be altogether too liberal—in fact, was 
not required at all in most cases. Some of the 
most conservative of our manufacturers have come 
to believe that there is something to learn from 
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‘‘ the foreigner” after all; and in this respect it is 
amusing to trace in the Transactions the influence of 
this object-lesson system of education, and to con- 
trast recent utterances of some speakers with the 
opinions they expressed not so very long ago. 
Beyond this special instance, however, there is not 
a foreign visit the influence of which cannot be 
met, more or less directly, in almost every page of 
the Transactions. 

The interchange of ideas between English and 
French ship designers has always been very liberal, 
ever since the days when we captured the better- 
modelled ships of the French dockyards, and copied 
them for use against their own, the original, 
designers. For this reason the visit of the Naval 
Architects to Paris had not so much influence on 
the Transactions of the Institution ; more especially 
as the most talented French naval architects have 
for many years past honoured the meetings in 
London by taking part in the proceedings. The 
visit to Germany, however, was a revelation of a 
very striking character to the majority of us. 
The determined effort that the Germans were 
making, and are making, to create a shipbuild- 
ing and marine engineering industry commen- 
surate in importance to their industrial position, 
compelled our admiration, though it may not have 
excited our sympathy. One much-needed lesson 
some owners or managers of shipyards, doubtless, 
brought back from their visit to the yard of Messrs. 
Blohm and Voss at Hamburg. There the plant 
was of the newest and most approved type. ‘‘ How 
can we compete with this?” it was said by some of 
the visitors ; ‘‘ they have taken all the most recent 
and best English tools, and adopted every device 
which will cheapen work. Their appliances are of 
to-day, ours are of yesterday, and advance has been 
made since we laid down our plant.” The answer 
is obvious. If it will pay a new concern, without 
experience or connection, to buy all these things, 
it surely should be worth the while of an established 
business which could make sure by its connection 
to turn these machines to immediate account. It is 
terribly sad to throw out good tools, which have 
yet the capability of years and years of work in 
them, because something else has arisen which will 
do the work more cheaply, but the need of doing 
so is one of the wholesome lessons which may well 
be learnt from visits to foreign countries. Of 
course, in the case of the Hamburg shipyard there 
are special circumstances governing the case, but 
the lesson is none the less true. 

In about a month from now we shall have in 
London a large gathering of naval architects and 
marine engineers from all parts of the world, and 
we sincerely hope they will carry to their homes, 
when they return, as kindly feelings of the Britons as 
we brought back from France and Germany towards 
the people of those countries. The members of 
the Institution have made an ample response to the 
appeal of their Council for funds to carry on the 
work of entertainment, so that there is no fear of 
failure through this important detail. The Prince 
of Wales is President of the Congress, and a very 
attractive programme has been arranged by the 
executive committee of the Institution. The meet- 
ing will begin on Monday evening, July 5, when 
there will be a conversazione at the Hotel Cecil, 
which will serve to bring together the hosts and 
their guests. The meetings for reading of papers 
will be held at the Imperial Institute, where the 
Prince of Wales will give an address of welcome 
to the foreign guests. His Royal Highness will 
be followed by the First Lord of the Admiralty, 
after which there will be a sitting for the reading 
and discussion of papers. In the evening the 
Lord Mayor will give a reception at the Man- 
sion House. A second sitting, at which papers 
will be read, will be held on the Wed- 
nesday following. The Institution dinner will 
take place at seven, and in the evening Mr. 
Goschen will hold a reception at the Admiralty. 
Thursday will be devoted to excursions and a 
festival concert, Friday will bring an excursion to 
Southampton and Portsmouth Dockyard, and in 
the evening Mr. Brassey will give a reception in 
Park-lane. Saturday is reserved for an excursion, 
which it is to be hoped will be of an especially attrac- 
tive nature. The programme so far is, however, by 
no means settled, and we shall give full details as 
soon as the arrangements are definitely made. In 
the following week the foreign guests are invited to 
visit the Clyde and Tyne. We are quite sure that 
the North and the South will vie in offering them 
the warmest welcome. 











YOKOHAMA CHAMBER OF 
COMMERCE. 


Oprnions regarding the development of trade and 
industry in Japan vary very considerably according 
to the circumstances of those who express them, 
and therefore in order to arrive at a complete view 
of any subject, it is necessary to consider it from 
different aspects. We have from time to time 
given digests of reports by secretaries of legation, 
consuls, special commissioners, and others, and it 
may now be interesting to state a few of the facts 
as they appear to those who are most intimately 
connected with them, namely, the foreign merchants 
of Japan. We may take the last annual report of 
the Yokohama Chamber of Commerce as a fair 
index of those opinions, and a few remarks on some 
of the points therein mentioned may be useful. 

According to the Customs figures, the total 
foreign trade of Japan in 1896 shows an increase 
of 24,000,000 dols., this being an increase of 
about 42,000,000 dols. in imports, and a decrease 
in exports of 18,000,000 dols., as compared with 
the year 1895. A great part of the report of the 
Yokohama Chamber of Commerce is taken up with 
subjects connected with the export of silk, tea, and 
other products, and which, although of much interest 
to those directly connected with them, are not within 
the scope of the business relations of many of our 
readers, and therefore we need not enter into details 
regarding them. The action of the Japanese Govern- 
ment in introducing a Bill that passed the Imperial 
Diet on March 24, 1897, granting bounties to the 
direct exporters of silk to Europe and America, if 
Japanese, as discriminating against foreigners, is 
severely criticised, and diplomatic intervention is 
called upon to prevent it being carried into force. 
Under the revised treaties, foreign merchants are 
to enjoy equal privileges with their native confréres, 
and the opinion is expressed in the report that if 
this fact is strenuously bought home to the Imperial 
Ministers, they will probably have no difficulty in 
devising some less objectionable method of meeting 
‘the imperative necessity to introduce improve- 
ments in Japanese sericulture.” It is suggested 
that if this be their real object, it could be better 
attained by giving a reward to the careful grower 
or producer, rather than by enacting a law 
which oppresses the foreign exporter, who has for 
so many years built up the finest and most lucrative 
branch of Japan’s export trade. We mention this 
fact to show the tendency of legislation in Japan, 
and the necessity for constant watchfulness on the 
part of those who are interested in its foreign trade. 

Notwithstanding the development of cotton 
spinning in Japan, the import of cotton yarn in 
1896 showed a very marked excess as compared 
with the preceding years, the figures for 1896 being 
113,604 piculs, against only 71,293 piculs in 1895. 
(A picul is equal to 133 lb. avoirdupois.) As in- 
dicating, however, the progress made by the 
Japanese in cotton spinning, it may be noted that 
they exported no less than 46,000 bales, as against 
a total import of 86,000 bales. This shows that 
they are importing the finer yarns chiefly for their 
own use, and adapting their products to the markets 
of the Far East. This, indeed, indicates the lines 
of development in other departments. Direct 
competition with Britain will not take place in 
high-class goods, a fact which ought to be noted by 
our manufacturers. If the consumption of sugar is 
a sign of advancing civilisation, that of Japan is 
making rapid progress ; and the report states that 
Japan appears capable of absorbing the increased 
all-round import, consumption showing a steady 
advance. No doubt it is this fact that has induced 
the Japanese to embark in the manufacture of re- 
fined sugar, as we understand that within the past 
few months two complete sugar refineries have been 
ordered in this country. 

With regard to the metal trade it is stated that 
though satisfactory as regards the quantities im- 
ported, it has been conducted under difficulties 
during the whole 12 months. Prices at producing 
centres have been steadily rising, and the increase 
in freights has also enhanced the laid down cost ; 
but the excessive imports have prevented any pro- 

ortionate response in this market. Much trouble 
Sas been experienced with deliveries, dealers being 
unable to provide funds as fast as the goods arrived. 
It is noted in the report that a Commission, of 
which we have given some particulars, has been 
despatched to the United States and Europe for the 
purchase of plant, &c., but it is not likely that this 
project will interfere with the trade for some years 





to come. Pig iron shows a falling off of nearly 
4500 tons against the preceding year. This decline 
must, however, be considered only temporary, as 
signs are not wanting of a steady increase in the 
general demand. The trade has been confined en- 
tirely to English make; but towards the close of 
the year a cargo of Alabama pig iron was sold to 
arrive, and if the present depression continues in 
the United States, further shipments will probably 
follow. The imports of bar and rod iron amounted 
to over 28,000 tons—an increase of nearly 15 per 
cent. The demand for industrial and building pur- 
poses has really been smaller than in the previous 
year, but the Government and public works have 
taken larger quantities. A large increase is shown 
in plate and sheet iron, the figures for the year 
being 186,646 piculs against 126,644 piculs for the 
previous year. Mild steel plates for ship, bridge, 
and boiler-making form one of the chief items. 
These were offered at very low rates during the 
first months of the year, resulting in excessive im- 
ports, a prices to a very unprofitable 
figure. The trade in galvanised iron has more than 
regained its former importance, the inerease on 
last year being nearly 70 per cent. Large quan- 
tities have been used in Formosa for Government 
buildings ; and also in the erection of cheap sheds 
for factories, which take the place of more sub- 
stantial buildings in the West. The increase of 
imports of wire nails from America has continued, 
as they have been placed on the market at prices 
far below those quoted by German makers. Should 
the competition continue, it seems likely that 
German makers will have to surrender this market. 
The imports of hoop iron and tinplates have 
decreased nearly 30 per cent. One reason for the 
decline of hoop iron may be found in the fact that 
Indian cotton is now baled with hoops suitable 
for the Japan market, the size being changed to suit 
the demand. 

The Americans are gradually obtaining the con- 
trol of the kerosene oil market. The total imports 
in 1896 exceeded those of 1895 by upwards of 
300,000 cases. American oil shows an increased 
import of nearly 500,000 cases, while Russian has 
fallen away to the extent of more than 120,000 
cases. The value of oil consumed during 1896 is 
estimated as under : 





‘ Cases. Dols. 
American 1,266,273 2,791,900 
Russian oe ee 1,004,598 2,193,800 
Langkat = ae 6,070 13,100 

2,276,941 4,998,800 


The only remark made in the report regarding 
the adoption of the gold standard for their cur- 
rency by the Japanese is that it is calculated to do 
away with the extreme fluctuations in exchange, 
which have been such a disturbing factor in mer- 
cantile transactions in Japan of late years. Under 
the revised treaties (which are intended to come 
into force July, 1899) a largely increased scale of 
duties has been arranged ; but by separate proto- 
cols the new tariff may come into force at six 
months’ notice, a contingency which is now getting 
very close, as the treaty with Austro-Hungary 
(which is practically the last on the list) is 
expected to be ratified in a short time, when 
it is presumed notice of the new tariff will be 
issued. Protection for patents and trade marks is 
granted to foreigners under the revised treaty, but as 
we have pointed out on a former occasion, by the 
insertion of a clause in the German ratification, Ger- 
man subjects are to have the right of this protection 
immediately. Subjects of other treaty powers get 
the benefit of this under the ‘‘ favoured nation 
clause,” and can at once claim protection for their 
patent inventions and processes, as well as register 
their trade marks. Applications have already been 
made by many firms, both on their own account 
and as agents for parties in Europe and the United 
States. 

Although the report does not go into details of 
public works, it gives some figures with regard to 
the mileage of railways which are interesting. 
During the year 1896 there were 38 miles of Go- 
vernment lines and 116 miles of private lines 
opened for traffic. On December 31, 1896, the 
mileage in operation was 632 miles of Government 
lines, and 1643 miles of private lines. There are 
now under construction 840 miles of Government 
lines and 1300 miles of private lines, so that the 
transit facilities will be practically doubled when 
the lines now building are complete. One of the 
dry docks now being constructed at Yokohama is 
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now practically complete, and the work on the two 
remaining docks is also being pushed on actively, so 
that ina short time Yokohama will have greatly 
improved facilities, not only for the repair of 
shipping, but also for the discharge of cargo. 

The report does not deal with the questions con- 
nected with labour in Japan, as was intended, 
because it had come to the knowledge of the com- 
mittee that a report is being prepared by one of 
the British consular officials, which will very 
shortly be published, and will deal with the matter 
in a much more thorough way than the Chamber 
could possibly have done. Reference was made to 
the report prepared by Mr. Robert P. Porter, of the 
main parts of whiclt we have given a digest in this 
journal, and a general agreement was expressed 
with the opinions set forth therein. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

HoweEVER small may be the actual value of 
exhibition awards, it is quite certain that exhibi- 
tors, or at least the great majority of them, are 
keenly anxious to obtain them. A few manufac- 
turers, it is true, are always desirous of holding 
aloof, but these have already won all the reputation 
that exhibitions can afford, and do not care to take 
the trouble that participation in jury work entails. 
Indeed, we may feel assured that so long as Inter- 
national Exhibitions are held —and their end 
is not yet—a jury organisation for the distribution 
of awards according to the merits of the exhibits, 
must form a part of the complex scheme. This being 
so, it is well that the provision made should be 
as complete as possible, so that the work done by 
the jury, may be really useful, and the awards they 
make, carefully considered and just. How utterly 
bad a jury system may be made, was exemplified at 
the Chicago Exhibition of 1893. Not mlv did it 
not possess a single redeeming feature, sut 1t was 
so utterly crude and wrong in its inception, its ad- 
ministration, and its results, that it will always be 
held up as a glaring example to be avoided in its 
smallest details. 

For our own part, we do not believe in the 
real usefulness of exhibition jury awards; but as 
they are considered of advertising value by the 
exhibitor, and as the exhibitor makes the exhibition, 
it is only reasonable that his wishes should be 
consulted and his interests studied. 

In Europe the system of judging exhibits has 
been elaborated by long experience, until it has 
become as practically complete, as such work can 
be; and on the whole, although much perfunctury 
judging takes place, and some exhibitors have 
cause for complaint, there remains but little to alter 
and improve in the methods that are now followed 
with more or less of variation, according to cir- 
cumstances, 

At the Antwerp Exhibition of 1894, the organisa- 
tion of the jury work was intrusted to M. J. Gody, 
a gentleman of very considerable experience, and 
the result was so satisfactory that he has charge of 
the similar but far more important duties of the 
Brussels Exhibition. His task is no sinecure; on 
the contrary, it is beset by many difficulties and 
complications, that will only be overcome by 
constant labour and the co-operation of foreign 
commissioners. In these days there is little fear of 
injustice to exhibitors, unless by oversight; the 
tendency of every International jury of a group is 
rather in the other direction—towards a compli- 
mentary desire to bestow awards liberally, and to 
look with generosity on every exhibit. And even 
in the rare case of an exhibitor being overlooked, 
the superior jury exists for the purpose of correcting 
this and other errors. 

At must be admitted that matters have gone hard 
with M. Gody. The very unreasonable delays 
that have taken place.in the completion of the 
Brussels Exhibition, and especially the inertness of 
the Belgian section—probably the most backward of 
them all—have thrown the date for commencing the 
work of judging to an uncertain, though a near 
future. All the labours of the jury were to have 
been completed by the end of June, and the exhi- 
bitors were to have enjoyed the valued privilege 
of displaying their awards during the busiest of the 
exhibition months. But the exceptional backward- 
ness of everything has changed all that, and the jury 
work probably will not commence till the later part 
of July : a time inconvenient for exhibitors and 
juries alike, and especially objectionable to the 
former, for the reason just given. However, in 





this respect the situation must be accepted as it 


stands. Another cause of difficulty and delay is 
the very imperfect system of classification that was 
originally adopted by the Executive Committee of 
the Exhibition. This classification includes 14 sec- 
tions, 56 groups, and 199 classes—a classification 
comprehensive enough, but so defective in many 
of its details as to involve the necessity of altering 
some of the grouping, so as to make it practically 
workable for the jury. 
The number of awards of all kinds to be allotted 

to exhibitors is limited, as follows: 

150 diplémes de grand prix 

50 d@’honneur 


” 


for gold medals 
1800 oe » Silver ,, 
1800 », bronze ,, 


” . 
2400 honourable mentions. 


The foregoing list does not include the awards 
made in the Fine Arts Section, which come under a 
separate category, but they do include medals given 
to the ‘‘ collaborateurs” and ‘‘co-operateurs ” of 
exhibitors ; to those assistants and workmen whose 
claims to having assisted in producing an exhibit 
have been put forward and substantiated. Besides 
these awards there will be a certain number of 
prizes given in money ; in fact, the total amount 
to be so distributed is considerable—no less than 
12,000. As these come under a somewhat dif- 
ferent organisation, we need not consider them at 
present. 

The work of judging awards will be carried out by 
examining juries, supplemented by a superior jury. 
A jury will be allotted substantially to every group 
in the elassification ; but as a matter of fact some 
groups will be massed together, and classes will be 
shifted, so as to reduce the work to a practical 
basis ; these changes will be rendered necessary by 
the imperfect classification already alluded to. 
The examining juries will be international, their 
composition being as far as possible proportioned 
to the relative international importance of the 
exhibits in each group. Every jury will have a 
president and vice-president, nominated by the 
jury from its own members, subject to the approval 
of the Control. There will also be appointed a 
reporter for every group, whose duty it will be to 
make a careful examination of the exhibits in the 
group, so that its respective jury may to some 
extent be made familiar with the work that lies 
before it. He will also lay out and organise the 
work of the examining jury. The strength of every 
jury will be increased by a number of supplementary 
experts, who may replace absent members tempora- 
rily and take part in deliberations, but who cannot 
vote, unless, by the retirement of an active member, 
one of their number replaces him. The members 
of the examining juries are selected by the 
Administration of the various countries to which 
they belong; or, in the case of any section 
not represented by a Commissaire-Général, the 
members of the jury are chosen by the Belgian 
Administration. Exhibitors are eligible to act on 
juries of groups, other than those to which their 
own exhibits belong; or their exhibits may be 
placed hors concours. To facilitate the work of the 
juries, exhibitors are required to supply informa- 
tion as to general matters and details connected with 
their exhibits. On the preparation of this informa- 
tion much depends ; for it is evident that the jury, 
no matter how closely its members may apply them- 
selves, cannot properly appreciate the details of each 
exhibit. Every exhibitor should therefore supply 
a full description of the objects in which he is 
interested, in French as wat as English, for the 
benefit of the jury. The Belgian official catalogue 
will be taken as the source of information, and it is 
therefore a matter of the greatest importance that 
the Commissioners of foreign sections should see 
that the entries in which they are interested should 
be as complete as possible. 

The active juries having made their examinations 
and prepared their reports, the duties of the 
superior jury will commence. This body will be 
made up of 16 members nominated by the Belgian 
Government, and by a number of representatives 
of foreign sections varying with the importance of 
the sections. Thus it is probable that eae will 
have three or four members, this country will have 
two, and others one each. Besides these, there 
will be added to the superior jury, the Commiss- 
aires Généraux of the different sections: the 
Commissioners of the International Sections (Mili- 
tary, Scientific, Economical, &c.); and the presi- 
dents and reporters of each of the examining 





juries. . This body will confirm or reject the 
reports of the juries, and their decisions, so far as 
the grand prix diplomas are concerned, are without 
appeal. They will also consider cases of inadvert- 
ence or omission on the part of the ordinary juries. 

It was stipulated that the superior jury should 
commence its work on August 2, and complete 
it on the 28th of the same month; but as the Ex- 
hibition is so much in arrear, there does not appear 
the least chance that those dates will be considered. 
In fact, the probability is that the whole matter will 
be a month later than was contemplated, and that 
the end of September will arrive before the final 
awards are announced. 

So far as this country is concerned, the importance 
of its section is such as to entitle it to about 40 
judges of all classes. The selection of these gentle- 
men is a work of difficulty and responsibility, and 
the wonder is that a sufficient number of experts 
are to be found who are willing—without payment 
—to devote time and labour to a hard and some- 
what thankless task. But efficient jurors are never 
lacking on an occasion like this, and there is no 
reason for supposing that the present will be an 
exceptional instance. 

We have said that the Fine Art jury is constituted 
under a separate organisation. It will deal with 
the exhibits in Section I., Group I., Classes 1 to 4. 
The most important—that of painting—will be 
dealt with by a jury consisting of 15 members, 
eight of whom, according to present arrangements, 
are to be Belgian, and the other seven foreigners. 
This minority of foreign judges will scarcely recom- 
mend itself, and it is probable that some readjust- 
ment of proportions will be made. The awards to 
be given in these classes are not numerous, and for 
that reason they will be of exceptional value. 

Considering the very high standard of excellence 
in the exhibits of the British Section, both com- 
mercial and artistic, there is reason for supposing 
that our exhibitors will secure a fair proportion of 
the higher awards. 








THE LATE MR. JOHN RAMSBOTTOM. 

As we briefly announced last week, Mr. John 
Ramsbottom died at his residence, Fernhill, 
Alderley, Edge, Cheshire, on the 20th ult., in his 
88rd year, with a full record of good work, and to 
the regret of a wide circle of friends. He was born 
on September 11, 1814, at Todmorden, in York- 
shire, and started his engineering education under 
his father, while subsequently he was engaged with 
Messrs. Sharp, Roberts, and Co., Manchester, where 
he first became associated with the design and 
building of locomotives. 

In 1842 he entered the service of a railway which 
subsequently became part of the London and 
North - Western system — the Manchester and 
Birmingham line, with workshops at Longsight, 
where Ramsbottom was engaged for 15 years. In 
1846 the line was taken over by the London and 
North-Western Company, but Mr. Ramsbottom 
continued as locomotive superintendent of their 
northern and north-eastern sections, and in 1857 suc- 
ceeded Trevithick at Crewe. At that date the Lon- 
don and North-Western Railway Company had two 
important locomotive works, namely, at Crewe and 
Wolverton, belonging to the northern and southern 
divisions respectively ; but five years later the cen- 
tralisation of the locomotive work at Crewe was 
carried out, the Wolverton shops being utilised for 
carriage building. With the adoption of Crewe as 
the chief locomotive centre commenced the wonder- 
ful development of these works, which has continued 
ever since, and which has made Crewe the object 
of pilgrimages by railway engineers from all parts 
of the world. 

Ramsbottom was a sound mechanic, and in his 
organisation of the Crewe Works he paid the 
greatest attention to the facilities for the econo- 
mical manufacture and maintenance of his engines. 
He recognised to the full the advantages of thorough 
interchangeability of parts, and he carried out the 
system of working to standard gauges to an extent 
which was then quite new in railway practice. 
Not only were new pei made accurately to 
standard dimensions, but a series of graduated 
sizes were adopted for the renewal of worn 
details. Special tools also were freely introduced 
at Crewe, and special attention was paid to the 
convenient handling of work and its transport from 
one department to another. It would be im- 
possible within the limits of a notice like the pre- 
sent to deal with these matters in detail, but we 
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may refer to the extensive introduction of cranes 
driven by high-speed cotton ropes—and particularly 
to Mr. Ramsbottom’s single-rail crane, a design so 
convenient in crowded workshops—and to the de- 
velopment of the system of railway of 18-in. gauge 
which does such admirable duty at Crewe. The 
introduction of locomotives on this system of narrow- 
gauge lines was first made in May, 1862, the 
‘*Tiny,” the first of this series of little engines, 
being illustrated by us in the first volume of Enat- 
NEERING, page 36. 

Ramsbottom was pre-eminently a master of detail, 
and he left the mark of his individuality on all his 
work ; while many of the improvements he de- 
signed have been widely adopted outside the field 
of locomotive practice. Amongst these is the well- 
known piston ring introduced by him in 1852, 
and the prominent feature of which is that, owing 
to its initial form, it exerts by its own elasticity 
an equal radial pressure on the cylinder in all 
parts of its circumference. It is too late in 
the day to offer any comment on the subject ; 
but it should be understood that changes were 
then, as now, regarded with suspicious reserve. 
Ramsbottom, however, was able to offer con- 
vineing testimony of the efficiency of the ring. 
He was able, for instance, to tell the members of 
the Institution of Mechanical Engineers, in 1854, 
that a piston ring in a locomotive had run for 15 
months, traversing 19,650 miles, the ring costing 
when new only 2s. 6d., while there was a sub- 
stantial reduction in the quantity of steam used. 
In the following year he described to the same 
Institution the process of manufacturing the rings. 
Other details of the locomotive—amongst them the 
now almost universally used arrangement of twin 
safety valves—formed the subjects of similar con- 
tributions to the Institution in 1856 and 1857. 

It was about this time, too, 1856, that Ramsbottom 
commenced to experiment with the supply of water 
from troughs laid in the track to locomotives run- 
ning over them; but it took many years to con- 
vince his confréres in the railway world that there 
was not abnormal retardation. The system, which 
has been yearly growing in importance, was, how- 
ever, fairly introduced in 1860, and he was able to 
show in his paper, read before the Institution of 
Mechanical Engineers in 1861, that the variation in 
delivery was very slight at any speed over 22 miles 
an hour. 

Ramsbottom was one of the earliest believers in 
steel as a substitute for iron, and he not only used 
it freely, but developed its manufacture at Crewe. 
A Bessemer plant had been laid down at Crewe early 
in the sixties ; but it was found in some instances 
that the weight of the anvil of any steam hammer 
for working heavy forgings was inconveniently great ; 
and Ramsbottom devised his system of laying two 
hammers on their sides to act horizontally in oppo- 
site directions with the bloom placed between 
them. First, a 10-ton horizontal duplex hammer 
was made for experiment, and the success realised 
resulted in a 30-ton hammer being constructed. 
The 10-ton plant was used in roughing steel tyres 
before they went to the Rothwell Jackson mill. 

While speaking of the steel plant at Crewe, we 
must not omit to mention the new system of manu- 
facturing steel tyres which Ramsbottom introduced 
there about 1866. According to this plan the tyres 
are made from conical ingots—a form suggested 
by Mr. F. W. Webb, now the chief mechanical 
engineer of the London and North-Western Rail- 
way—these ingots being forged by means of the 
duplex hammer, reduced to a disc form, punched 
by a conical punch, and forged to the form of a 
steel ring, suitable for rolling out to a tyre in the 
tyre mill. This system of manufacture formed the 
subject of a paper read by Mr. Ramsbottom before 
the Institution of Mechanical Engineers, at their 
Manchester meeting in 1866. 

About this time also Mr Ramsbottom made 
several improvements in reversing rolling mills, 
and a few years later hé interested himself in the 
ventilation of railway tunnels by mechanical means, 
and successfully carried out such a system of fan 
ventilation at the Edgehill tunnel at Liverpool. 

Of Mr. Ramsbottom’s locomotive practice it is 
unnecessary that we should speak at any length 
here, as its features are matters of common know- 
ledge amongst railway engineers. He was an 
advocate for comparatively light engines, and 
introduced types which successfully held their own 
for many years, even in the face of the growing 
demands of traftic. As to the general efficiency of 
his engines, striking testimony is borne by the fact 





that, although 30 years old, locomotives of the 
‘‘Lady of the Lake” type were used for light 
loads at high speed in the railway race to Scotland 
in 1888. 

Although, owing to failing health, Mr. Rams- 
bottom had to relinquish the onerous duties of 
locomotive superintendent to the London and 
North-Western in 1871, he was for long years after- 
wards consulted on several points, and in this capa- 
city also gave the results of his experience to the 
Lancashire and Yorkshire Company, especially in 
the design and construction of the new works at Hor- 
wich. He subsequently became a director of this 
latter company, a position which he only recently 
resigned. He was also one of the directors of Beyer, 
Peacock, and Co., Limited, and took a lively inte- 
rest until the last in Owens College, Manchester, 
of which he was a governor. Some years ago the 
honorary degree of Master of Engineering was con- 
ferred upon him by the University of Dublin. 

To his connection with the Institution of Mecha- 
nical Engineers passing reference has already been 
made. He was one of the originators, and his 
death just before the Jubilee celebration is specially 
regrettable. He was one of three who conceived 
the scheme, and he was one of the original members, 
of whom only two now survive, namely, Mr. Peter 
Rothwell Jackson, of the Salford Rolling Mills, and 
Mr. Richard Williams, of Wednesbury. Of course 
we exclude such members as joined after the in- 
augural meeting in the first year, 1847. Mr. Rams- 
bottom was elected to the Council in 1849, and 
during his active years he frequently read papers 
and contributed to the value of the discussions at 
the regular meetings in Birmingham and elsewhere. 
He was elected vice-president in 1854, and occupied 
the presidental chair in 1870 and in 1871. He was 
also amember of the Institution of Civil Engineers, 
which he joined in 1866, and in the membership of 
both Institutions he had numerous admirers who 
now cherish the memory of his friendship. 





THE CHICAGO DRAINAGE CANAL. 
(Continued from page 706.) 

Section E.—The diversified character of the 
material and the resistance which it offered to the 
usual methods of excavation, described in Section 
F, also existed on this section. Messrs. Streeter and 
Kenefick were the original contractors ; they ex- 
cavated approximately 398,000 cubic yards of the 
surface soil, to a varying depth of from 3 ft. to 8 ft., 
from the entire area of the section with wheel 
scrapers. This brought the excavation down to the 
underlying cemented clay, which an ordinary steam 
shovel would scarcely dig, much less a wheel scraper. 

A steam shovel, locomotive, and car plant was 
installed for the excavation of this hard material, 
and its removal began in a series of longitudinal 
cuts made by the shovels. Some 70,000 cubic yards 
were thus taken out, at a cost to the contractors of 
69 cents per cubic yard, making a net loss to them 
of 414 cents on each cubic yard so removed. As a 
result, the contractors stopped work in January, 
1894, and petitioned the Board of Trustees for 
relief in a re-classification and greater compensation. 

In this, as in the case of F, they were not suc- 
cessful. The contract was forfeited August 29, 
1894, and relet September 19, 1894, to Messrs. 
Angus and Gindell. The bid of the successful con- 
tractors was } cent per cubic yard less than that of 
the original contractors, Streeter and Kenefick, 
being 27 cents instead of 274 cents per cubic yard. 

Messrs. Angus and Gindell installed a plant 
similar to those of their predecessors. In the winter 
of 1895-1896 this method was changed to the steam 
shovel, incline, and tip system, making an entire 
change in the plant. Two of these plants were 
ete on the section, one (wood) being brought from 

ections M and L, on which the work was then 
completed ; and one incline (steel) was removed 
from Section 1, where the contractors had tried this 
method in rock excavation, and finding it unsatis- 
factory abandoned it for the Brown cantilever. 

A land dredge or giant steam shovel, designed 
and built by the Marion Steam Shovel Company, 
Marion, Ohio, was placed on the work in the spring 
of 1895. This excavator had the following general 
dimensions: Boom, 55 ft. long; dipper handle, 34 ft. 
long ; dipper, 2 cubic yards ; car, 23 ft. by 50 ft. ; 
total weight of machine, 135 tons (see page 716 ante). 
It was expected to have a 10-hour efficiency of 
1000 cubic yards in the cemented boulder clay with- 
out the aid of blasting. The estimated maximum 
capacity of the shovel was 1500 cubic yards in 10 





hours. The shovel was designed to make cuts 
75 ft. wide and 20 ft. deep on the first stope, and 
deliver the excavation to cars on the berm. This 
machine was destroyed by fire on August 20, 1895, 
before its efticiency had been demonstrated. Under 
unfavourable conditions it had, however, increased 
its output from 546 cubic yards up to 700 cubic 
yards. The cost of the machine was 15,000 dols., 
and it was not rebuilt after being destroyed by fire. 

On December 22, 1896, the contractors, Messrs. 
Angus and Gindell, went into the hands of a re- 
ceiver. On March 3, 1897, the completion of the 
section was awarded to Messrs. Halvorson, Richards, 
and Co., who were the contractors for Section 9, 
which was completed in October, 1895. 

The approximate amount of excavation yet to be 
made is 459,464 cubic yards of earth or glacial 
drift, and some 78,765 cubic yards of solid rock. 

All material on Sections F, E, and D had to be 
blasted ahead of the steam shovels. The drilling 
for this was by hand labour; sometimes the ‘‘churn 
drill” method was employed, and then again the 
holes for the powder were made by driving steel 
bars or rods down to the desired depth, which 
varied from 12 ft. to 20 ft. Before the main blast 
was fired, the holes were ‘‘sprung” by exploding 
two or three sticks of dynamite at the bottom of 
each. This allowed of a greater amount of powder 
in each hole. The ordinary dynamite used for rock 
was found to be too local in its action. Black, or 
Judson, or tunnel powder gave more satisfactory 
results. 

Sections E and F have had an _ unfortunate 
experience. When the second letting was made 
on these sections the prediction was made that 
history would repeat itself. The trouble has all 
come from the fact that the material was too difficult 
to be excavated at a profit to the contractor at the 
prices which he was receiving. It is doubtful 
whether he could come out, to say nothing of making 
a profit, by the most economical and careful manage- 
ment, with the most improved machinery and 
methods at his command. The ability and financial 
standing of the present contractors is, however, a 
sufficient guarantee that these two sections (E and 
F) will be finished by them, even though they 
should lose money thereby, as it would seem that 
they are almost sure to do, for the easiest part of 
the work is done. 

Section D,—New Era graders and wheel scrapers 
were used in the excavation of a considerable por- 
tion of the top soil. The balance of the glacial drift 
excavation was by the steam shovel, locomotive, and 
car system, the plant comprising three Bucyrus 
shovels, two ‘‘standard” and one ‘‘ boom ”’ style, 
with 1? cubic yard dippers ; four Baldwin locomo- 
tives ; 45 Corey dump cars, 9 ft. 6 in. by 8 ft. by 
2 ft. deep., holding 5.6 cubic yards. (A map of 
this section, showing arrangement of tracks, typical 
cross-section showing sequence, relative position 
and approximate size of the longitudinal cuts made 
by the steam shovels, test pit boring, &c., was pub- 
lished in ENGINEERING, page 164 ante, February 5, 
1897, in Fig. 37.) Work was begun early in 1893, and 
the contractors, Messrs. E. D. Smith and Co., like 
the contractors on Sections F and K, after an un- 
successful claim for extra payment on account of 
the difficult digging, have pushed the work vigor- 
ously and effectively. The steam shovel, locomo- 
tive, and car method has not seemed to be an eco- 
nomical means of excavation on the Chicago Drain- 
age Canal; but if there is any virtue in this plan, 
these contractors demonstrated it on this section, 
for it was the most systematically and carefully 
managed plant of the kind on the canal work. If 
they did not make a success of this method, pro- 
bably no one could. But, under the conditions 
obtaining on the canal, this method has its serious 
and insurmountable drawbacks. On railroad work, 
where the excavation is used for filling, this plan 
is good. When the method of excavation requires 
the hauling of the material a distance of from half a 
mile to a mile, combined at the same time with its 
being lifted or raised to an elevation of from 40 ft. 
to 70 ft. above the point of digging, serious obstacles 
are encountered. 

The steam shovel cuts were started at the centre 
of the section on the south or right-hand side of the 
channel, and were longitudinal, advancing towards 
the left, each cut being from 4 ft. to 5 ft. deep, 
the object being to reach grade on the left side of 
the canal when the excavation had been carried 
thus far. Then the shovels would advance towards 
the right and finish the canal. Rock was, however, 
encountered about 5 ft, above grade; this changed 
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the plans somewhat. The depth of the rock varies 
from no cutting to 12 ft. The rock excavation was 
sublet to Messrs. Mason, Hoge, King, and Co., and 
for this work they brought one of their cableways 
from Section 6 in the spring of 1896. This cableway 
began operations on puns 23, 1896, and up to 
January 1, 1897, it had removed 44,900 cubic yards 
of solid rock. This work was suspended in January 
by reason of the extreme cold weather, and was 
only resumed in April. 

Section C.—Beginning at about the centre of this 
section, and extending through Sections B and A, 
the route of the canal followed the bed of the Des- 
plaines River. This made it necessary to build the 
river diversion, and also the levee, before the ex- 
cavation of the canal was undertaken. The river at 
this point, Sections C, B, and A, formed a small 
lake, very appropriately called ‘‘Mud Lake,” the 
bottom of which consisted of a vegetable and 
alluvium deposit of a varying depth of from 3 ft. 
to 20 ft. 

The excavation of the river diversion on Section C 
was done mainly with steam shovels, working with 
incline and tip similar to those used on Sections 
M and L, by the Heidenreich Company. A Lidger- 
wood cableway also formed part of the river diversion 
plant, the skips being loaded by a steam shovel 
instead of hand labour. This cableway was one of 
the first three placed on the canal work. 

The method adopted for the excavation of the 
main channel was the steam shovel, locomotive, 
and car system, and was worked in much the same 
manner as Section D, but not so systematically. The 
spoil was deposited adjacent to the levee from which 
it advanced towards the canal. For the removal 
of the muck on the west end of the section, where, 
as above noted, the line of the canal intercepted the 
Desplaines River, General William S. Smith, 
C.E., of Chicago, designed an hydraulic dredge 
(Fig. 187, page 740) which was a departure, 
in the method of loosening and mixing the ma- 
terial with the water, from the usual means used 
in hydraulic dredging. Instead of a rotating 
cutter at the end of the suction pipe, a series of 
hydraulic jets was used. An engine placed near 
the front of the boat supplied water for the jets, 
which were controlled by hand, the nozzles 
being fastened to long poles. The jets loosened 
the muck effectively enough, but at the same 
time they forced the material away from the 
suction pipe, so that of the total volume 
pumped out only a small percentage was solid 
matter. Various means were tried in the effort 
to keep the muck after being loosened by the jets, 
near the suction pipe, but without success. The 
rotary cutter placed over the end of the suction, as 
a sort of hood, has proved itself to be the most 
successful means of loosening and cutting the ma- 
terial. Six boilers were under steam, and an idea 
of the amount of fuel burnt is given in the en- 
graving. According to the fuel consumed, the 
output ought to have been 8000 or 10,000 cubic 
yards, instead of an average of about 280 cubic 
yards per 10 hours, which was the efficiency it 
showed. In addition to the above plant, wheel- 
barrows, wheel scrapers, and tramcars loaded by 
steam shovels and hauled to top of the berm by cable, 
and hoisting engines, were used to a considerable 
extent. 

Sections A and B.—-These sections were under 
the same contractors. As explained under Section 
C, all of B and very nearly the entire of Section A 
lay through the old bed of the Desplaines River. 
The excavation of the water-saturated muck over- 
lying these two sections was a problem which 
caused not only the contractors, but the Drainage 
Board, much anxious thought, for the removal of 
the material by any of the dry methods was next 
to an impossibility. Happily the conditions were 
favourable for the operation of hydraulic dredges. 
Lindon W. Bates entered into an agreement with 
Heldmain and New, contractors for Sections A 
and B, for installation of two hydraulic dredges 
on this work. The method proved wonderfully 
successful; two of these dredges (see Figs. 188 
to 193, page 742) removed 1,500,000 cubic 
yards of muck from the two sections. The muck 
was mixed with the water by a revolving cutter at 
the end of the suction pipe, where the mud and 
water solution was drawn in by powerful centrifugal 
pumps and forced from 500 ft. to 3000 ft. through 
30-in. pipes to the settling or discharge basin, where, 
after the suspended material had precipitated, 
the water returned by a circuitous route to the 
dredge pond to again be mixed with the muck and 





pumped out. These dredges had a working effi- 
ciency of from 1360 to 8000 cubic yards per 10 
hours, at an actual cost to the contractor of from 
4 to 5cents per cubic yard. 

The output of these two dredges for seven 
months was as follows : 


Sections A and B. 


1894, ‘ Cubic Yards. 
March, Sections A and B combined... 120,000 
April, Sections { as <7 Ke 160 uid" 


May, Sections A and B combined ... 175,000 





June, Sections A and B combined ... 150,780 
July, Sections {R ies me wa 185,831 
August, Section A |, 133,743+ 
September, Section A... 154, 857 
Seven months’ output 1,153,633 


* Greatest amount of material moved during any one 
month on the canal, 164,414 cubic yards earth. 
ees dredge work on B was completed in July, 


The grand total volume of material moved by 
these dredges was 1,538,387 cubic yards in 882.5 
10-hour shifts actual working time. Chief Engineer 
Isham Randolph, in describing the operation of 
these dredges in his annual report for 1894, under 
date of January 16, 1895, used the following 
language : ‘‘ The performance of these dredges has 
been phenomenal.” The grand total cubic yards 
material moved as given above by these dredges 
includes 122,342 cubic yards from the river diver- 
sion. 

The hydraulic dredge designed by Lindon W. 
Bates has recently been declared an infringement 
upon the patents owned by Mr. A. B. Bowers, 
C.E., of San Francisco, California. Mr. Bowers’ 
patent claims have been in the courts for the 
past eight or ten years, and the comprehen- 
sive nature of his patent, together with the great 
value of the hydraulic dredge method of excavation, 
make the case of more than passing interest. The 
case has been most bitterly fought, and at a great 
expense, but his victory has made him compara- 
tively wealthy. The Jones-Lovell land dredge, 
which was largely used on section A, is illustrated 
by Figs. 194 to 200, on pages 741 and 748. 


(To be continued.) 








NOTES. 
Execrric Traction ror Heavy SuBURBAN 
TRAFFIC. 

In a paper recently presented to the American 
Society of Civil Engineers, Mr. J. F. Wallace, 
M. Am. Soc. C.E., published the answers to a 
catechism of 45 questions, which he addressed to 
some of the large electrical manufacturing firms on 
behalf of the Illinois Central Railroad in 1892. 
It was proposed to work the trains running to the 
World’s Fair over a length of 7} miles by elec- 
tricity. The line in question was very straight, in 
excellent condition, and had no grade steeper than 
1 in 200. The companies were asked in detail 
what arrangements they would propose for carrying 
10,000, 20,000, or 30,000 passengers per hour over 
this line to the World’s Fair; and, secondly, 
whether after the close of the latter the ordinary 
suburban traffic of the line could be economically 
handled by the electric system. The cars to be 
used were to carry 112 passengers each, and each 
train to consist of one motor car and three trailers, 
the speed desired being 20 miles per hour. The 
replies received stated that such trains would 
required from 75 to 100 horse-power whilst running, 
and double these amounts at starting. The esti- 
mates as to the total power required to run 60 
to 70 trains, of 65 to 70 tons each, at 20 miles an 
hour also varied largely. Three companies con- 
sidered that about 5000 horse-power would be sufli- 
cient, whilst one thought 12,000 to 15,000 horse- 
power would be necessary. In each case it was 
recommended that the power should be split up 
into units of from 400 to 1500 horse-power each. 
As to the total cost the estimates naturally were as 
discordant as the opinions expressed concerning the 
power required, but, from an analysis of the com- 
plete replies, Mr. Wallace concluded that the work 
might be done for an outlay of 1,200,000 dols., of 
which 600,000 dols. would be for the power plant, 
325,000 dols. for wiring and line, 260,000 dols. 
for motors and extra parts, and 15,000 dols. for 
repair shop and machinery there. The annual cost 
of operation, including 5 per cent. on the capital, 
would be 256,700 dols. This is 144,200 dols. 





more than the cost of the steam power used on the 
same line, so that it was finally decided to abandon 
the proposed electrical plant and work the exhibi- 
tion traflic entirely by steam. 


EXHIBITION OF WORK AT THE IMPERIAL INSTITUTE. 
During the past week an exhibition of the practi- 
cal work, done in connection with the recent exami- 
nations for the City and Guilds of London Institute 
for the Advancement of Technical Education, has 
been on view at the Imperial Institute. Apparently 
the number of candidates in the engineering section 
has been small, as the total display only covers a 
corner of a bench measuring perhaps 6 ft. by 4 ft. In 
pattern-making the candidates were required to con- 
struct a pattern and core-boxes for a small cylinder, 
but the quality of the work shown is distinctly | ym 
a fact which may perhaps be partly accounted for 
by the candidate having inadequate appliances at 
command, or by his being pressed for time. The 
turner’s test consisted of cutting a double buttress 
threaded stud and nut, and here the work appeared 
better. The fitter’s test consisted in making a 
caliper gauge and plug to fit each other perfectly, 
using only file, chisel, and scraper. In some cases 
the plug and gauge did not appear to fit with per- 
fectly even pressure, though in others the work 
was excellent. A number of drawings relating 
to the design of a foundry crane were also on 
view, many of them evidently by inexperienced 
draughtsmen. The drawings in these cases lacked 
boldness and vigour. A beginner at the drawing 
board nearly always falls into the mistake of using 
too thin lines, the joining up of which requires ex- 
treme care if the result is to look at all neat, though 
in no case is the work as satisfactory in practice as 
if a bolder line were employed. On all the draw- 
ings the lettering was poor in quality, though 
nothing shows off a drawing better than neat and 
clear lettering. For most work the so-called ‘‘single- 
stroke” lower-case letters, which can be executed 
very rapidly, and are —s clear to read, are 
probably the best. he ‘‘single-stroke” capitals 
are also easily read, but cannot be written so rapidly 
as the lower-case alphabet. The very elaborate 
lettering to be seen on many of the plans issued 
from the offices of our leading civil engineers is 
usually out of place in drawings relating to the 
mechanical branch of the profession, where the 
necessary time cannot be afforded. In the wood- 
working and cabinetmaking section of the exhibi- 
tion some excellent work is shown, but the 
plumber’s work appeared poor on the whole. We 
shrink from expressing an opinion on the needle- 
work, of which a considerable amount is on view. 


From THames To Fortu sy STEAMSHIP. 


Slowly but surely beneficial changes are being 
made in the steamships sailing round the coast, 
with the view of insuring such comfort as will 
overcome the nervous disability of many lands- 
men, and the result will be satisfactory, for it is 
well that the Englander should view his country 
from outside. Hitherto the orthodox arrangement 
of passenger accommodation has been the provi- 
sion of a saloon under the poop with cabins on 
either side, through which means were provided for 
ventilating the saloon. Even when the sea was 
kind, and the regular beat of the propeller was 
forgotten, sleep was often denied the peaceful 
traveller by the convivial passenger in the saloon. 
It is difficult to say wholes a Scotch song in the 
true Doric or ‘* Auld Lang Syne” by the cockney 
was the most trying. Now several solutions are 
being tried, and the new Avon, built by Messrs. 
Wigham Richardson and Co., Newcastle, for the 
Carron Company’s 120 years old service between 
London and the Forth, gives qrogn of over- 
coming all three difficulties. The main dining 
saloon is amidships, the music saloon being still 
further forward, and between the two and also 
abaft the main saloon are two and four berth cabins 
with baths, &c., below. The main saloon is the 
full width of the ship, and each room is separately 
ventilated. The smoking-room is in the poop. It 
is needless to say these are all admirably decorated 
and furnished. Again, bilge keels have been 
fitted to reduce rolling, and the ship, which is 
302 ft. over all, carries between 1300 and 1400 tons 
of cargo, which has a steadying effect. But, most 
important of all, a genuine effort has been made to 
reduce vibration. The engines are on the Yarrow- 
Schlick-Tweedy system, which involves the balanc- 
ing of the engines, alike for reciprocation and turn- 
ing moment. There are four cylinders for three 
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stages of expansion, the high-pressure and inter- 
mediate cylinders having piston valves, the two 
low-pressure cylinders slide valves. The cylinders 
are arranged in pairs, one low-pressure and the high- 
pressure forward, and the intermediate and low- 
pressure aft, but each pair of cylinders is placed 
as close together as possible without any valves 
between them. We hope to illustrate the ship and 
engines soon, so need only say here that the 
result was most satisfactory, as ascertained on a 
special trial at all speeds on Tuesday, attended on 
behalf of the Admiralty by Sir William White 
and Mr. A. J. Durston, C.B. An effective indi- 
cation of vibration is the movement of the rigging; 
we have seen it whipping about most violently ; 
in the Avon there was practically no movement. 
As to speed, the ship has made runs on the measured 
mile at 17} knots, so that the distance between 
London and Grangemouth will he done easily in 
26 hours, while trains starting alongside the 
steamer will land passengers at Glasgow and Edin- 
burgh three-quarters of an hour later. 


THE LATE MR. RICHARD C. RAPIER. 

WE regret to have to announce the death of Mr. 
Richard Christopher Rapier, the managing director of 
Ransomes and Rapier, Limited, Ipswich. For some 
months he had been suffering from an illness which 
gave little hope of recovery, and a week or two ago 
left his house at Upper Tooting for Folkestone, but the 
change was of little avail, and on the nforning of the 
28th ult. the end came, none the less to be regretted 
because anticipated. Mr. Rapier was in his 61st year, 
having been born in 1836, the eldest son of the late 
Rey. Christopher Rapier, of Morpeth, Northumber- 
land. He was educated at Christ’s Hospital, London, 
and served his apprenticeship with Messrs. Robert 
Stephenson and Co., of Newcastle-on-Tyne, and one 
can recognise from this the source of that perspica- 
city, especially in railway matters, which enabled him 
to anticipate reforms. Soon after completing his 
‘* time ” he became associated with the Ransomes of 
Ipswich, who then combined in the one establishment 
the work of agricultural and railway plant engineers. 
In course of time he became their London repre- 
sentative, which position he filled with such success 
as regards contracts for railway works, that in 1868 
it was found desirable to construct new works for the 
railway works, and at the same time the co-partneries 
were instituted. The subject of this notice designed 
the new works at Waterside, and the new company of 
Ransomes and Rapier included also James Allen 
Ransome, Robert James Ransome, and Edward Gibson 
Midgley. Mr. Rapier was the last survivor of the 
original partners, the others having died respectively 
in 1875, 1880, and 1891. At the beginning of last year 
the concern was passed over to a limited liability 
ey of which Mr. Rapier was managing director 
until the date of his death. 

We have often had occasion to describe the produc- 
tions of the firm, and with these Mr. Rapier was 
closely associated alike in design and construction. 
He was early in his appreciation of the possibilities of 
the light railway as a feeder for the main lines, and 
in 1878 published a work, which found extensive 
appreciation, on ‘‘ Remunerative Railways,” and later 
carried his ideas into practical application in the 
Southwold Railway to Halesworth. He was one of 
the principal promoters, and subsequently chairman. 
It is 9 miles lone, of 3 ft. gauge, laid with 30- Ib. 
rails for 8-ton to 10-ton locomotives, and has been 
a success for many years. Again, in China he was 
early in the field as a railway pioneer. He was an 
active worker in connecticn with the Shanghai and 
Woosung Railway, which, however, was before the 

riod of Western enlightenment now affecting the 
tast, sothatit hada hapless fate, dueto the petty jealousy 
and strife of local magnates. The line was opened on 
July 1, 1876, but was dismantled 15 months after- 
wards. Some years ago he took up the question of 
fixed signals of railways and the working of the fast 
and slow trafiic, and read a paper before the Institu- 
tion of Civil Engineers for which he was awarded the 
Telford medal. That was at the time when the idea 
of separate lines for goods and passenger traftic had 
been suggested, and the contention of the author of 
the paper was that it would be better to divide the 
traffic into fast and slow. Passing reference need only 
be made here to Mr. Rapier’s encouragement to Mr. 
Stoney in working out his system of sluices, fitted in 
the Manchester Canal, at Richmond, being erected at 
Glasgow, and in contemplation for the Nile. 

As an employer of labour Mr. Rapier was widely 
respected. He recognised his duties as privileges, and 
interested himself in the men’s organisations—friendly 
societies and the like. Some suggestion of this is 
found in the fact that he started allotments on land 
adjoining the works for nominal rents, and offered 
prizes to successful growers. Again, he compiled a 
complete musical service for the three degrees in craft 


Masonry. In the institutions of the profession he took 
a great interest, being a member of the Civil Engineers, 
the Mechanical Engineers, the Iron and Steel Institute, 
and the Geographical Society. His widow and his 
only daughter, wife of Mr. P. F. 8S. Stokes, barrister, 
have the sympathy of a wide circle of friends. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 28. 

Tue American trade continues in its depressed and 
unsatisfactory condition. 
before known, and consumers permit stocks to run 
low, as though they anticipated still lower prices. 
Throughout the Western states there is a hopeful feel- 
ing growing out of the strong probabilities of a large 
and profitable crop. In the Southern states there is a 
hopeful feeling, due largely to the belief that cotton 
will pay well. Then there is progress in the direction 
of diversified agriculture, and this relieves ood ee os 
of that, section somewhat from depending on breadstuffs 
and other supplies. The pig-iron industry is de- 
pressed, but the occasional large contracts placed show 
that buyers are recognising the importance of pur- 
chasing now. Finishing mills are not more than half 
engaged. Plate and structural mills have had a good 
week. Large season contracts have been placed in 
western markets for sheet iron. At the drop in beams 
and channels business is being done, but less than 
was expected. The industries are awaiting the pass- 
ing of the Tariff Bill. There is a further increase of 
work in smaller shops and mills, and factories. Elec- 
trical equipment factories report improvement. Loco- 
motive work is also better. 








THE ‘“ ROCKET.” 
To THE EDITOR OF ENGINEERING. 

Srr,—I noticed the letter from Mr. Markham re the 
old locomotive, and this is one more of those most 
aggravating assertions which get into printand are handed 
down from one generation to another as being quite 
correct, and why people do this I do not understand, as 
it occurs oftener in the engineer line than any other busi- 
ness. It must be that some people just get a smattering of 
what has happened, or what some one told a friend of 
his who knew a man whose father was employed on a 
certain early railway, &c. Some 14 years ago a large 
print was sent by someone to theillustrated a= saying, 
‘ This is the ‘ Rocket’ as she appeared at the Manchester 
and Lincolnshire Railway opening.” This was at once 
contradicted by old engineers, such as are to be relied 
upon, or else this would have misled many people in years 
to come as to which was the “‘ Rocket.” ; 

I only wish to point out how errors get into print 
which ought not todo. You will see from the reply letters 
last week that one writer says Mr. Markham ought to 
proud of his father giving the ‘‘ Rocket” to South Ken- 
sington. Mr Markham did not say so; he said his father 
persuaded Stephenson to put the firebox on. That — 
would lead many people to think, and even believe, that 
Markham, and not Rackenne, gave this engine to the 
museum. ; 

I mentioned, some years ago, that it would be wise of 
some one to get genuine and thorough reliable infor- 
mation from such old railway men as we have left amongst 
us, as by now their days must be short, if their sayings 
are taken for anything, and no doubt this would save 
many heated discussions in the future. Apologising for 
troubling, 

Yours respectfully, 
JAMES Watt BovuLToN. 

Dee Lock, Chester, May 26, 1897. 








PROELL CUT-OFF WITH CORLISS VALVE. 
To THE EDITOR OF ENGINEERING. 
Srr,—I have noticed the little controversy in your 
columns regarding the above subject. : 
Mr. Kiihne concludes his letter in your last issue by 
observing that ‘‘ to attain the greatest simplicity, I placed 
under the expansion apparatus an oscillating Corliss valve, 
which, as in the high-speed engines, not only conducts 
the steam to the proper end of the cylinder, but also con- 
trols the exhaust.” This is just what the late Mr. Daniel 
Adamson did when I was in his employ 23 years ago. 
Your trio of correspondents, viz., Mr. Kiihne, Mr. 
McCulloch, together with Messrs. Whitmore and Binyon, 
have been long anticipated in the mechanism refe to, 
and the firm of D. Adamson and Co., of Hyde, will have 
no difficulty in verifying my statements. 


Yours truly. 
Erith. W. Watxer. 


To THR Eprror or ENGINEERING. 
Srr,—The correspondence on this subject is apparently 
intended to establish the origin of the combination of a 
single valve-trip expansion — with “an oscillating 
Corliss valve, which not only conducts the steam to the 
proper end of the cylinder, but also controls the exhaust.” 
Unfortunately for any seven years’ old suggestion, you 
illustrated 17 years ago an engine having its parts so com- 
bined. The cut-off valve was of Corliss type, and the 
trip gear consisted of one latch only, with its connections 
ee to = it the double movement, as in the 
rg 0} 
) 





Nord r Proell gears (see ENGINEERING, November 26, 
1880, page 483). 
. Yours truly, 
Jas. Duntopr. 





206, Gorton-lane, Manchester, May 22, 1897. 


Prices are lower than ever | * 


CIRCULATION IN WATER-TUBE BOILERS. 
To THE Epitor OF ENGINEERING. 


Srr,—If the first five paragraphs of Professor Watkin 
son’s letter on page 653 ante have any meaning, then he 
has begun by giving his case away. e correctly quotes 
and incorrectly describes as ‘‘a great mistake” a statement 
of mine regarding the circulation produced by supplying 
heat at definite rates to the downcast one of a pair of 
tubes arranged as in a Yarrow boiler, namely, that ‘‘ the 
= is, perhaps, not wholly impossible at atmo- 
spheric pressure ; but forcing entails stoppage and re- 
versal, and in any case the circulation at that pressure 
must be weak and precarious.” He immediately pro- 
ceeds to show that the Yarrow experiment is possible at 
atmospheric pressure with glass tubes, and that the 
resulting circulation is precarious, especially in respect of 
forcing. To answer a critic who indulges in sweeping 
charges, garnished with adjectives, and suppo! by 
pleading of this description, is somewhat sorry work. 

Happily, boilers are nowadays seldom run at atmo- 
spheric pressure, and the discussion of experiments re- 
stricted by that condition bears practically merely on 
the conditions of lighting up, while even in the widest 
sense it can possess but a limited interest. The particular 
experiment in question was examined in the last article, 
with the express purpose of showing that the mathe. 
matical and mechanical investigation stood the test of 
application at that extreme pressure. 

eles Watkinson evidently shares the opinion that 
strength and stability of circulation are invariably indi- 
cated by brisk or even violent discharge, since;he con- 
siders in the circumstances of a heated downcast at 
atmospheric pressure that the circulation is as stable and 
vigorous as at 200 lb. pressure. It is difficult to under- 
stand how one who has presumably carefully read the 
last article can persist in that error. The circulation set 
up by a heated downcast is essentially unstable, for if it 
be checked by a sudden access of resistance or other acci- 
dental cause, it must immediately reverse and assume the 
stable state corresponding with a heated upcast; and 
yet, as I have shown, the discharge is characterised by 
greater velocity—and steaminess—than in the similar case 
when the upcast is heated. Further, I showed that most 
notably at low pressures the result of forcing a heated 
downcast is to continuously augment the steaminess and 
violence of the discharge, while at the same. time the 
velocity of inflow is diminished—a state of affairs which 
must terminate ina crisis. In point of fact [spoke of the 
circulation in the Yarrow experiment under practical 
conditions at low pressures as estimated in respect of 
strength, not by violence of discharge, but by weakness of 
velocity of inflow. To quote the sentence preceding the 
one which so much perturbed Professor Watkinson, ‘‘For 
f = 3 the delivery by volume is almost wholly steam ; 
and the weak and unstable circulation plainly hovers 
about the point of inversion.” A perfect geyser this! 
and yet I ventured to describe the circulation as weak. 
Surely Professor Watkinson’s reprobation expressed by 
‘great mistake ” is much too mild. 

The difference between heating a downcast and an up- 
cast of equal surface over a wide range of pressures is 
well shown at page 464. As one would naturally expect, 
the circulation for the same pressure in the first case is 
less stable, the active mass is smaller, and the discharge is 
more steamy than in the second case. If, in addition, 
the upcast is heated in the first case, the steaminess of the 
discharge will be greatly intensified, and in ordinary cir- 
cumstances of practice it becomes a question of resistances 
and general design whether or not the top ends of the 
u ts are safe from burning. Professor Watkinson’s sage 
i about the desirability of heating downcomers “ of 
all boilers” by way of improving the circulation had 
therefore better be taken cwm grano salis. 

Enough probably has been said to convince Professor 
Watkinson that I had, and have, no more idea of limiting 
the investigation to atmospheric pressure than I, had of 
considering anything short ‘of the conditions that prevail 
in actual boiler practice. One result appears to be the 
total collapse of the brilliant school of ‘‘ experimentalists ” 
who pro to explain, or rather bemuddle, the hydro- 
kinetic phenomena of boiler circulation by anchored corks, 
imaginary saucers, and the like, together with appeals to 
the more obvious principles of elementary hydrostatics. 
In respect of the Belleville boiler I must simply repeat 
the statement elsewhere fully justified ; namely, that in 
view of its peculiar construction no experiment at atmo- 
spheric pressure is of practical value. Professor Watkin- 
son mentions that some experiments on Belleville boilers 
show that as in his model ‘‘the water is never wholly 
driven out of the bottom tubes.” Will he kindly give 
references to the experiments which demonstrated that in 
ordinary work, say at 200 Ib. pressure, the water in the 
bottom tubes of Belleville boilers is “pape J driven out ? 

Professor Watkinson has one other point in his last 
paragraph but one. I remarked that the tendency of high 
ressure is to steady circulation, and advanced reasons. 
t appears that the remark is found to be ‘‘not true” 
when experiments are carried out on glass models at atmo- 
spheric pressure. Atmospheric pressure is usually re- 
arded as fairly constant, and I have consequently some 
difficulty in grasping the situation. But above all I was 
discussing ‘‘ actual boilers.” 

It is with considerable reluctance that I have at last 
brought myself to write this letter. Professor Watkinson 
is, as he says, an old friend ; he knows, or ought to know, 
that I appreciate at a reasonable value the work he has 
done in the subject, and that I would be the last—or at 
least strive to be the last—to deprive the devil of his due, 
to say nothing of an ancient comrade. 

Yours faithfully, 

C. ELLIort. 





University College, Cardiff, June 1, 1897, 
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NEGATIVE SLIP. 
To THE EpIToR OF ENGINEERING. 

Sir,—I see by your report of the proceedings of the 
Mechanical Engineers, on page 605, that I said “‘negative 
slip might be expected with screws having less than a 
certain pitch ratio,” determinable by my formula. ~ 

This is true as far as it goes, but it should have been 
added that the formula can only be used in conjunction 
with Mr. Barnaby’s table. 

Yours faithfully, 


C. H. Wincriecp. 








THE WELIN BREECH SCREW FOR 
ORDNANCE. 
To THE EpIToR oF ENGINEERING. 

Sir,—In Lord Brassey’s Naval Annual for 1897 a 
short description of the Welin (not Weling) breech screw 
for ordnance appears on 
a woodcut supposed to illustrate my mechanism. Un- 
fortunately this cut does in no way represent my arrange- 
ment, but is, so far as I can judge, taken from a photo- 
graph of one of the numerous experimental mechanisms 
lately brought out in the United States. 

Those of your readers who are interested in the subject 
of breech-closing arrangements for ordnance will find 
fairly complete drawings and description of my arrange- 
ment in ENGINEERING of September 13, 1895. 

The Welin breech-plug is now being fitted to guns of 
almost every description, and the invention has, as Lord 
Brassey rightly asserts, everywhere ‘‘met with strong 


approval.” 
Yours obediently, 
AXEL WELIN. 
9, London-street, London, June 2, 1897. 








MISCELLANEA. 
A swine bridge, 400 ft. long by 120 ft., and to carry 
eight railroad tracks, is about to be erected at Chicago. 


The Metropolitan District Railway Bill was read a third 
time on Wednesday. 


A definite contract has been made with a Belgian 
syndicate to construct the Hankow Railway, China. 


The Queen has been pleased to confer the dignity of 
a baronetcy upon Mr. Alexander Wilson, Master Cutler 
of Sheffield. 


The Austrian Government have placed a contract with 
Messrs. Yarrow and Co., of Popiar, for four first-class 
torpedo-boats of the improved Viper type. 


The traffic receipts for the week ending May 23 on 
33 of the principal lines of the United Tes amounted 
to 1,632,806/., which was earned on 18,9514 miles. For 
the corresponding week in 1896 the receipts of the same 
lines amounted to 1,695,668/., with 18,863 miles open. 
There was thus a decrease of 62,862/. in the receipts, and 
an increase of 884 in the mileage. 


We are informed that Mr. Walter G. McMillan, F.I.C., 
F.C.S., lecturer on metallurgy at Mason College, Bir- 
mingham, has been elected to fill the appointment of 
secretary and librarian of the Institution of Electrical 
Engineers, on the retirement of Mr. F. H. Webb, and 
that he will enter on his duties in the latter part of the 
year. 

On Wednesday the Select Committee of the House of 
Commons which has been considering the Bill of the East 
London Water Works Company authorising the construc- 
tion of two new storage reservoirs at Tottenham Marshes, 
found the — proved, on condition that the com- 
pany should provide 25 acres of land on or near the area 
of the pro reservoirs, and hand it over to the local 
authority for recreation purposes. 


An instructive test of the comparative preservative 
qualities of — for ironwork will shortly be undertaken 
" the Public Works Department of New York City. 

o this end the 157th-street viaduct crossing over the 
elevated railway tracks is to be thoroughly cleaned by 
means of the sand blast and repainted with various paints. 
In all there are 17 large girders to be painted, having an 
aggregate of about 3000 square feet of surface. 


The contract for the great bridge across the St. Law- 
rence, which is to replace Stephenson’s Victoria Bridge, 
has been divided between the Detroit Bridge Company 
and the Dominion Bridge Company of Montreal. The 
steel required is to be provided by the Carnegie Company, 
the price quoted being 95 cents per 100 Ib., or, say, 
= 8s. 8d. per ton. The quantity needed is about 20,000 
ons. 


A new experimental locomotive is to be fitted up in the 


engineering laboratary of the Purdue University, the 
present engine, which has been six years in use, and has 
run the equivalent of 20,000 miles, being sent on to the 
road. The new engine, which, like its predecessor, is 
being built by the Schenectady Locomotive Works, will 
be arranged to work either compound or simple. Several 
sets of cylinders are to be provided, the largest being 
30 in. in diameter. 


Recent determinations by M. J. Violle, published in 
the Comptes Rendus of the Paris Académie des Sciences, 
go to show that in the neighbourhood of 1000 deg. Cent. 
the atomic heat of carbon approaches the Dulong Petit 
law according to which this quantity should be constant 
for all bodies. Carbon has long been noted as a well- 
marked exception, its atomic heat at ordinary temperatures 
being but 1.8 instead of 6.4. This agreement with the 
law in the neighbourhood of 1000 deg. Cent. is, however, 
but transient, as with rise of temperature it continues to 
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increase. The total heat of carbon from 0 to its boiling 
point at 3600 deg. Cent. is stated to be 2050 calories. 


The building of the cruiser for the Scotch Fishery Board 
has been tendered for. The vessel is not to cost more 
than 5000/., and the specification provides for the construc- 
tion of a steel screw-steamer with triple-expansion en- 

ines, to be built on the lines of the best class of trawler. 

er length between perpendiculars is to be 110 ft., 
extreme breadth about 20 ft. 6 in.; draught of water, with 
80 tons of load, about 10 ft. mean. The engines are to be 
capable of driving the vessel at a speed of least 12 knots. 
Those who tender are to give separately the cost of fitting 
the vessel with (a) a search light of 20,000 candle-power, 
and (5) one of 25,000 candle-power. 


A very enjoyable evening was spent on Friday last, at 
Frascati’s restaurant, on the occasion of the twenty- 
second anniversary dinner of the students of the Institu- 
tion of Civil Engineers, Mr. J. Wolfe Barry, C.B., LL.D., 
.R.S., President, in the chair. After the usual loyal 
toasts, Mr. J. Kitchin proposed ‘The Institution,” to 
which the chairman responded. He (the chairman) ho 
the students would not bear any malice against him for 
suggesting that they should be called upon to pass an 
examination in order to qualify themselves for the class of 
associates, pointing out that it was not only to their own 
advantage, but to that of the profession generally, that the 
standard should be raised. The next toast on the pro- 
gramme was ‘‘Our Guests and Former Students,” pro- 
sm by Mr. D. J. Griffiths, and replied to by Professor 

ennedy, F.R.S., who gave the students some sound 
advice. Other toasts followed, and the proceedings were 
enlivened by an excellent selection of songs and instru- 
mental music interspe between the speeches, the 
arrangements er undertaken by Mr. F. H. Cheese- 
wright, M. Inst. C.E. 


The Dominion Government and the Canadian Pacific 
Railway Company have reached an agreement for the 
construction of a railway by the company through Crow’s 
Nest Pass in the Rocky Mountains to tap the rapidly 
develo; ing mining districts of Southern British Columbia. 
For a bouts of 11,000 dols. a mile the company will build 
this year thc 330 miles of railway from Lethbridge, North- 
West Territories, to Nelson, British Columbia. The 
Government reserves the right to regulate the terms and 
conditions upon which the timber and timber lands along 
the route are to be disposed of, and secures from the 
company 50,000 acres of the valuable coal lands acquired 
from the British Columbia Government as a_ subsidy 
towards the construction of the road. The Canadian 
Pacific will make important reductions in freight rates 
over the main line, and connections coming from the east 
of Lake Superior, especially on wheat, coal, oil, fruit, 
hardware, &c. In addition, the company binds itself to 
submit its rates on all business to and from the Crow’s 
Nest line to and from all points on the Canadian Pacific 
and its connections in other [poe of Canada to the control 
of the Railway Committee of the Canadian Privy Council, 
all railways to have running powers over the new line. 


At Tuesday’s sitting of the Paris Academy of Sciences, 
M. Moissan, the distinguished chemist, communicated the 
results of his experiments with Professor Dewar in the 
liquefaction of fluorine gas. This gas, as is well known. 
has hitherto resisted all efforts to reduce it to a liquid 
state. M. Moissan announced on Tuesday that it had 
now been liquefied by him and Professor Dewar at about 
185 deg. Cent. below zero. The experiments resulting in 
liquefaction were conducted in the famous glass apparatus 
invented by Professor Dewar. When acurrent of uorine 
= is passed into an apparatus maintained in the midst of 
iquid oxygen in tranquil ebullition at a temperature of 
— 180 deg. Cent., liquefaction does not occur. But as 
soon as that temperature is diminished by exhausting the 

above the liquid oxygen, the liquefaction of the 
uorine begins, and a clear yellow and extremely mobile 
liquid is obtained, which resumes the gaseous state as 
soon as the temperature rises. This liquid has lost the 
chemical activity characteristic of fluorine in a state of 
gas. It no longer attacks glass, silicon, sulphur, or 
phosphorus. Fluorine at a very low temperature, how- 
ever, still attacks carburetted > a and its affinity 
for hydrogen seems still to exist. . Moissan and Pro- 
fessor Dewar are continuing their investigations, and 
although solid fluorine has not yet been obtained, M 
Moissan is sanguine that, with the help of Professor 
Dewar. this result will also be secured. 


The annual report of the Suez Canal Company, just 
issued, shows a revenue of 76,487,000 francs derived 
from the passage of 3409 ships of 8,560,000 tons, while 
308,243 passengers yielded 3,082,000 francs, making, with 
accessory receipts, a total of 79,957,000 francs. Of this 
number of ships 215 used the canal for the first time, and 
3211 ~— — through by night by the aid of the 
electric light. The average transit was 15 hours 53 
minutes, or 25 minutes less than in 1895. Petroleum 
vessels effected 72 transits. The state of Oriental trade 
is summed up thus: ‘‘Great insufficiency of products and 
raw materials for providing return cargoes, but compara- 
tive activity of outward traffic owing toa good demand 
for manufactured goods, principally machines and railway 
materials in the Far East and Australia—930,000 tons for 
English consignments alone, against 688,000 in 1895. A 
falling off in English coal, however, has neutralised the 
increase on manufactured goods.” Of the 3409 ships, 


2162 were English, 322 German, 230 Italian, 218 French, 
200 Dutch, 71 Austrian, 62 Spanish, 47 Russian, 39 Nor- 
wegian, 37 Turkish, 7 Portuguese, 2 Egyptian, 1 Belgian, 
and 1from Sarawak. The military passengers comp 

74,094 Italians, 27,501 Spaniards, 26,692 English, 22,510 
Turks, 20,188 French, 11,722 Russians, 10,299 Germans, 
4007 Dutch, 1371 Portuguese, 91 Chinese, and 45 Japanese. 





Civilian passengers, 31,057; pilgrims, emigrants, and 
convicts cohen 78,652. npr hs id 

The last session of Parliament in British Columbia has 
been largely devoted to the consideration of railway pro- 
jects, and in response to the various demands made Parlia- 
ment has decided to grant aid to the Cassiar Central Rail- 
way, aline 75 miles in length, connecting the head of navi- 
gation on the Stickine River with Lake, thereby 
opening up the vast Cassiar district and forming, it may 
be, the first link in the most feasible route to the Yukon. 
The Bill in aid of this railway is of a nature utterly un- 
ate gery in the province, in that it gives not only 
and, but the mineral rights over an enormous area of 
country. Certain parties, backed, it is said, by a well- 
known and powerful South African syndicate, and re- 
sag locally by the well-known northern traveller 

r. Warburton Pike, have obtained a charter to build 
a railway from the head waters of the Stickine River to 
a point on Dease Lake, where a great deal of gold was 
won by primitive methods in 1874, and in aid of their 
undertaking have obtained a concession of 700,000 acres, 


ped | to be chosen by them from an area of 10,000,000 acres 


in Cassiar, to be taken in blocks of not less than 10,000 
acres, such blocks not to be contiguous. Locally this 
concession is branded as the Cassiar outrage, and it is 
no doubt enormously valuable, since it gives practically a 
roving commission to the company to select their lands 
during a period of five years, and ‘gives them a lease of 
such lands as they may locate for 35 years, but the mineral 
rights, when the claims are located and Crown granted, 
will belong to the company in perpetuity. It is true that 
any free miner may prospect, butif he is fortunate enough 
to discover a valuable claim, the company is entitled to go 
on with the development of his prospect and take a half 
interest therein upon certain terms. And yet the pro- 
vince, as a whole, should undoubtedly bea gainer by this 
arrangement. Without the use of foreign capital this vast 
portion of the province would continue for years to lie un- 
worked, although every traveller who has wandered 
through it has brought back reports of its apparent 
mineral wealth which would lead one to believe that it is 
in no way inferior to the Yukon district in the north or 
Cariboo in the south. 





A New LInconnsHirE Bripce.—A_ new bridge con- 
— Norfolk and Lincolnshire which has been erected 
over the Nene at Sutton Bridge, near Spalding, by the 
Midland and Great Northern Joint ilways, was in- 
spected on Monday by Colonel Yorke, from the Board of 

rade, and will shortly be opened for traffic. The bridge, 
which is intended for both road and railway traffic, is an 
iron swing bridge worked by hydraulic power. It re- 
places a bridge erected in 1851 at a cost of 18,0007. The 
new structure, which is a great advance upon the old one, 
will carry traffic from the Midlands to Great Yarmouth, 
Cromer, and other east coast seaside resorts. The con- 
tractors were Messrs. Handyside and Co., of Derby. 
The cost of the bridge and contingent alterations at Sutton 
Bridge has been about 100,000/. 





OrricAL YEAR-BooK OF THE SCIENTIFIC AND LEARNED 
Socreties or GREAT BRITAIN AND IRELAND.—Messrs. 
Charles Griffin and Co., Limited, Exeter-street, Strand, 
London, have sent usa copy of their Official Year-Book of 
theScientificand Learned Nocieties in Great Britain, which 
——— 7s. 6d. There is given not only a list of the 
officials of each society or institution, with data as to 
membership, &c., but a complete list of the papers read 
before these institutions during the past year. e book 
is, therefore, most serviceable, andis very comprehensive 
in its scope, as over 500 societies are included. They are 
grouped under 14 departments of science, so that a little 
reflection may enable the reader to find out where a paper 
has been with only a little more trouble than that 
required in consulting an ordinary index. 





Ture ATLANTIC CANADIAN SERVICE.—The contract for 
the Canadian Fast Atlantic Service has been signed_by 
the parties interested, Messrs. Petersen, Tate, and Co., 
Newcastle, being the successful tenderers, The vessels 
are required to be of 10,000 tons register and to maintain 
an average speed of 500 nautical miles a day, or 21 knots. 
Their length is to be 520 ft., and they are to be equal in 
every respect to the best steamers afloat, such as the 
Campania and Lucania. Each vessel must accommodate 
300 first-class, 200 second-class, and 800 steerage pas- 
sengers, and must a cargo accommodation of 1500 
to 2000 tons, of which at least 500 tons must be cold 
storage. The fleet is to consist of four steamships, of 
which two are to be ready by May 31, 1899, and the 
other two by May, 1900. The service will be fortnight] 
while there are only two steamers, and weekly when all 
four are ready. The steamers will start from Liverpool 
and run in summer to Quebec and to Montreal when the 
navigation permits; in winter they will run to Halifax, 
Nova Scotia, or St. John, New Brunswick, at the option 
of the contractors, such option to be declared helese Mtg 
31, 1899, the date fixed for the commencement of the ser- 
vice. Her Majesty’s Government have stipulated that 
the vessels are to call at an Irish port if required, and 
that condition has been accepted by the contractors. The 
contract is for a term of 10 years, and the contracting 
firm will receive a subsidy of 154,500/., of which the 
British Government will pay one-third and the Canadian 
Government two-thirds. The firm is not allowed to accept 
any other subsidy. If it does, the amount will be deducted 
from the British subsidy. There must be no discrimina- 
tion against any Canadian railway. The contractors are 
to deposit 10,0002. cash and to give a guarantee for another 
10,0007. The vessels are not allowed to call at any foreign 


port. 
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INDUSTRIAL NOTES. 

Tue forty-sixth annual report of the Amalgamated 
Society of Engineers is remarkable as a record of in- 
dustrial progress from a labour point of view. Its 
chief object is to present the condition of the engineer- 
ing trades as represented by the society, but it branches 
out into a comparison with general trading industry, 
especially as regards our export trade. The report 
states that 1896 was a year of exceptional activity in 
the industrial world, the exports of British produce 
having increased by 14,000,000/. The exports of en- 
gines and machinery were of the value of 17,000,000/. 
out of 240,000,000/., or 7.1 per cent. of the total. In 
1873 the percentage was only 3.9; in 1876 it fell to 
3.6 per cent.; and in 1879 it rose again to 3.8 per cent. 
Of the total exports of machinery, 6,750,000/. repre- 
sented textile plant and machinery ; mining, 1,000,000/. ; 
and locomotives, 1,000,000/. ables are given of 
various kinds as to exports, shipbuilding, and other 
matters. As regards membership, the figures are 
already, in a sense, out of date, by reason of recent 
admissions; but we must take them, as all the other 
figures are based upon, or have relation to, them in 
the report. The total number of branches at the 
close of 1896 was 575, four of the new ones being in 
America or Australia ; but two in the former country 
were closed, so that there was only a net increase of two 
branches out of the United Kingdom. The total 
membership was 87,455—an increase of 8321 in the 
year. The year opened with a net balance of 
206,115/. 13s. 4d., and ended with 305,882/. 6s. 10d.— 
an increase of 99,766/. 13s. 5d. during the year. And 
yet 1896 saw several rather stubborn labour battles in 
the engineering trades—at Belfast and on the Clyde, 
strike and lock-out ; and at Hull over the rating of a 
milling machine, extending over four months, and one 
at Govan against an individual. There were various 
other disputes. One at Dowlais was lost by the men, 
but advances in wages of from Is. to 3s. per week were 
secured to about 35,000 members in 41 industrial 
centres, as well as along the north-east coast, and in 
the Clyde district generally. Besides increases in 
wages, the hours of labour were reduced in many places, 
and better conditions of working were conceded. 

The total income of the society in 1896 was 
347,867/. 4s, 8d., a princely income for a single union. 
Of that amount 338,935/. 5s. were from weekly contri- 
butions, entrance fees, rules, cards, reports, &c. Of 
the total only 4356/. 15s. 6d. were from bank interest 
and investments, and 24997. 10s. 8d. special subscrip- 
tions to support the men in the Belfast and Clyde dis- 
putes. All the other items were small amounts under 
4001. The possibilities for good, in a society whose 
income approximates to 350,000/. a year, are enormous, 
and the methods of expenditure show that, on the 
whole, the money is well spent. 

The total expenditure was 248,100/. lls. 2d. The 
items constituting that expenditure have an interest 
for the general public. In the first place, the total 
cost of out-of-work benefit of all kinds was 
80,1532. 5s. 10d., of which amount 9993/. 16s. 8d. went 
in dispute pay—contingent benefit, apart from the 
amounts under the head of donation. Large as the 
sum spent on donation was in 1896, it was very much 
less than in the four previous years, during which the 
average was 129,831/., as compared with 66,436/. 3s. 5d. 
Sick benefit, including medical, and stewards, cost 
44,667/. 14s., or nearly 3000/. less than in 1895; 
superannuation allowance 63,747]. 10s., an increase 
over 1895 of 4757/. This benefit is now provided for 
by a reserve fund of 33,5651. 10s. 7d. Funerals cost 
12,7991. lls. ld. ; benevolent grants, 26637. 8s. 4d. 
Then there were grants from the emergency funds of 
15,0117. 17s. 3d., including loss of tools, Parliamen- 
tary fund, grants to other trades, and special grants 
in aid of members in cases of dispute, &c. The aggre- 
gate under all these heads was 221,053/. 6s. 6d., the 
major portion of which really went in benefits of a 
provident character, the cost per member being 
2/, 10s. 8d. 

The cost of management was 27,047/. 4s. 8d. This 
includes the following general items: 2744/. 6s. 6d. 
for rents, rates, taxes, &c., of central and other 
general offices, club-rooms, &c., 4059/. 1s. 11d. for 
printing, stationery, postages, reels, and mene . 
purchases of property amounted to 1377/. 9s. 1d. ; the 
cost of organising districts, wages, and expenses, 
1294/. 13s. 3d. ; and 17,5714. 13s. 10d. for salaries of 
all officers, executive and general committees, trades 
councils, delegations, lost time, banking expenses, 
and law costs. This cost of management covers every- 
thing—the central office, general offices in Glasgow, 
pu Liverpool, Manchester, New York, and Mel- 
bourne, and the whole of the 575 branches, each of 
which has a secretary, president, treasurer, trustees, 
auditors, sick stewards, &c. In addition to the 
total expenditure a sum of 14,050/. was set aside for 
special investment, as per Rule 31, so that the total 
expenditure is made to appear as 252,150/. 11s. 2d., 
whereas the net expenditure only amounted to 
238,100/. lls. 2d. 

The aggregate record of the union, from 1850 to 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and II. in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 
Heavy steel rails are to Middlesbrough quotations. 








1897, shows very nr its value as an institu- the superannuation reserve fund, started in 1893, 
tion of self-help by means of mutual assistance, and amounting to 51,365/. 10s. 7d. The admissions in 
indicates generally the nature of the expenditure, ex- 1896 were 10,660 full members, 815 trade members, 
clusive of management. A summary of the disburse- 844 trade protection members only, and 1002 ap- 
ments is as follows : prentices ; total 13,321. Nine different branches of 
the engineering trade were represented by these 
e E : _ po se pane were for full members 

< B 8. d. ls. 6d. r week and a total of 15s. 7d. levies; 
Donation benefit... ... 2,170,098 54 5 84 | trade sanahebe 9d. per week and 10s. 11d. levies; 


Sick benefit sae ... 975,688 22 15 : . : 
Superannuation” allow- 75 57 trade protection 4d. and 10s. 11d. levies ; apprentices 


Amount per 
Member. 








oT a 846,985 bob 5 | 3d. per week and 7d. levies; the levies being for the 
Accident benefit. _. 68652 1 5 44 | fullyear. The average age of members at death was 
Funeral ,, ... ... 296,122 6 18 5: | 50% years; of wives 44 years, a high average as com- 
Benevolent grants wee A $26 | pared with 50 years ago; of the total number of deaths 
: ‘ 190 were superannuated, mostly over 60 years of age, a 

Total provident benefits 4,456,386 103 3 1 large proportion being over 70. Meher the record 
Aid to own and other : isa want one, such as the stoutest opponent of trade 
rades...  .. ... 156,001 3 0 5% ‘unions may commend, however pace he may differ 





Aggregate expenditure 4,612,387 106 3 64 
The relative cost of benefits last year was as follows:| The monthly report of the Associated Tronmoulders 
Donation, 15s. 24d. per member; sick benefit, 10s. 1?d.; | states that the membership has attained the highest 
superannuation, 14s. 7d. ; accidents, 54d.; funerals, | point ever reached by the society. There was also a 
3s. ; benevolent fund, 7}d.; assistance in disputes and | gain of funds to the extent of 769/. 5s. 10d. The 
grants .to other trades, 6s. 34d. After all the expendi- | pending dispute in the west of Scotland is still under 
ture for all benefits and for management, the total’ consideration. At Dundee, after a good deal of 


as regards the purely labour question. 








balance at the end of the year was 305,882/. 6s. 10d. ; negotiation, ls. per week advance has been agreed to, 
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members being strongly impressed with the idea that 
only voluntary conciliation, without interference by 
Government, was possible. 





The Compensation Bill has been getting on in 
Committee, but there is still strong opposition in 
some quarters. The London Trades Council have pro- 
nounced in its favour, and have sent out a circular to 
the trades with respect to it. The Mining Association 
have instructed Mr. Neison to report on the matter, 
and he seems to support the view that it will cost 
nearer 2d. than 1d. per ton to cover the compensation 
in collieries. No man is better qualified to give an 
opinion as to the actual cost than Mr. Neison, and it is 
far better that a fair estimate should be made than to 
find that the amount required was under-estimated to 
the extent of one-half. 





The reports which were current at the close of last 
week as to the restarting of the man objected to at the 
machine at the Pallion Forge Company, Sunderland, 
seem at least to have been premature, as the secretary 
of the Amalgamated Society of Engineers had not 
heard of it. Later advices said that the machines 
were working, and that the men were awaiting in- 
structions as to their course of action. The council of 
the Engineers seem to recognise the matter as one of 
wages purely, but the employers seem disinclined to 
allow the society, or any association, to dictate the 
rates to be paid to men employed on machines. But 
there appears to be a hope that the dispute will not 
eventuate ina strike. It seems that there is no in- 
tention to insist that the man or men shall belong to 
any particular union. 





It is stated that the joint committee of the engineer- 
ing and kindred trades have resolved to stop the work- 
ing of overtime in all London firms that have not 
conceded the eight-hours day. Several firms have, it is 
reported, consented to the terms, but it is alleged 
that the Federation of Employers are strongly opposed 
to the concession, ‘The total number of men said to be 
affected is 15,200. 





At a conference of engineering employers and 
others, belonging to several large associations, held at 
the Westminster Palace Hotel, to consider the de- 
mands of the engineers, &c., for the 48 hours per week, 
and as to the rating of men at machines, it was agreed 
by the London employers to form an association, and 
apply to be admitted into the Employers’ Federation. 
It was further agreed to resist the men’s demands, 
and that the federation shall assist in the resistance. 


The sittings of the umpire in the North-Eastern 
Railway arbitration case were continued last week, 
when further evidence was taken as to hours of labour, 
rates of wages, slowness of promotion, and other 
matters. It was urged that there should be more 
regularity in the working hours, though uniformity 
could not be expected. The men who gave evidence 
gave it on behalf of the goods guards and cleaners. 
At the close of the last sitting it was agreed to adjourn 
the further sittings till July. Lord James of Hereford 
is taking pains to arrive at a sound conclusion as to 
the methods of working upon which he will be able to 
base his award. 





The farriers’ strike has collapsed, the men having 
been beaten, in that they have not won all they asked. 
But the result is, after all, somewhat surprising for a 
defeat, inasmuch as the men’s wages have been ad- 
vanced generally 1s. per day, or 6s. per week. It 
appears that a large number came up from the country, 
attracted by the higher rates of wages—so many, indeed, 
that somewhere about 500 strikers were unable to find 
places when they returned to seek work. Some 1900/. 
were distributed as strike pay at the close of the week. 


The erection of ‘‘ Jubilee stands” has necessitated 
the employment of a large number of “ carpenters,” 
at a high rate of wages. These hands have been de- 
manding 1s. per hour, and to some of them the advance 
has been granted. At the close of the week a strike 
was threatened. But now the carpenters and joiners’ 
unions, representing the cream of the trade—the 
Amalgamated Society, the General Union, and the 
local bodies in London—refuse to recognise the agita- 
tion or to support a strike, on the ground that the 
movement os the demand constitute a breach of the 
working agreement entered into with the London 
master builders. Their action is commendable, and 
it is to be hoped that all the society men will adhere 
to the terms of that agreement. 





There appears to be some trouble brewing between 
the Great Northern Railway Company and the signal- 
men. The letter of Sir Henry Oak ey, in which he 
promised some concessions, was understood to mean or 


intimate that the company would deal with the men 
personally, and not with their delegates of the union. 
At some of the meetings held, the men proposed to 
place their notices in the hands of the delegates, to be 


used or not at their discretion. The situation is un- 


fortunate. 





The co-operative venture of the Socialist Glass- 
Workers in France has come to grief. The capital 
was found—500,000 francs, the whole of which appears 
to have been lost, and the men have returned to their 
late employers asking to be taken on again. The ex- 
perience is instructive; and equally so, in its way, 
is the cab venture in London, which some of the 
new unionists began to boom, but which dropped out of 
the running. 





Nothing seems to have come of the negotiations as 
regards the termination of the Penrhyn quarrymen’s 
strike, no settlement having been come to in regard 
toit. It drags along wearily. The losses to men and 
employer are enormous, but to the losses must be 
added the sufferings of the families, in spite of all the 
support given. 





Letters pour in upon Mr. Chamberlain as to the 
effects, or supposed effects, of the Compensation Bill, 
but the replies of a Minister go for nothing in a court 
of law. The question is what the Act says when it is 
passed. Mr. Chamberlain thinks that what may be 
given by societies will not count; and if a company 
gives better —— than the Bill, that will not 
count. The replies may be all right; but the men 
ought to read the Bill. 








ROTARY v. RECIPROCATING MARINE 
ENGINES.* 


The Relative Advantages and Disadvantages of Rotary and 
Reciprocating Engines as applied to Ship Propulsion. 
By the Hon. CHARLES ALGERNON Parsons, M. Inst. C.E. 


THE advantages of a rotary motor for the purpose of 
marine propulsion are manifest as regards a direct appli- 
cation of the force of the steam to the shaft to be driven, 
and a consequent saving of bulk, weight, friction, and 
wear. 

When such a motor is shown to be economical in steam 
consumption, and that the power delivered by the motor 
at a high speed of rotation can be economically transformed 
into thrust power by the screw propeller, and that the 
whole of the machinery is simple and easy to work, the 
position of the rotary motor becomes well established as 
a rival of the reciprocating engine, provided there are no 
drawbacks to detract from the advantages which it mani- 
festly possesses. Up to the present no such drawbacks 
have shown themselves, or seem likely to do so. 

The compound steam turbine consists of a series of 
steam turbines set one after the other on the same axis, so 
that each turbine takes steam from the preceding one and 
passes it on to the succeeding one. Each turbine of the 
set consists of a ring of fixed y Peeve called guides fixed to 
the casing, and also of a ring of moving blades attached 
to the shaft. The steam from the steam pipe entering all 
round the shaft passes through the first set of guides, then 
through the first set of moving blades, then through the 
ant set of guides, then through a second set of moving 
blades, and so on through the complete turbine motor. 

The blades are carefully sha as in water turbines, 
and the action of the steam in each turbine of the set is 
similar to that of water in the water turbine. 

Steam is, however, an expansive fluid, and though its 
action in each individual turbine is approximately as if 
the fluid was inelastic, yet a small increment of volume 
takes place at each passage through the blades, and the 
expansion going on at something like geometric ratio at 
each of the numerous successive turbines soon assumes 
large proportions. Ratios of expansion of fifty up to one 
hundred or even two hundred-fold are common in one 
single compound turbine of the condensing type—a notable 
feature in turbine practice being that high expansion 
ratios and very large volumes can be economically dealt 
with without necessarily increasing the size and weight of 
the engine to any large extent, or what is perhaps more 
important and gives the turbine a special advantage over 
ordinary engines, is that practically no increase in frictional 
resistances 1s incurred by arranging for the extra ex- 
pansion, and exceptional economy in steam is thereby 
realised. 

The high speed of revolution diminishes not only the 
weight of the engines themselves in proportion to a given 
horse-power, but also of the shafting, propellers, and 
supports, as well as of the hull. The total weight of ma- 
chinery in vessels of the torpedo-boat or to o-boat 
destroyer class on the turbine system, will probably not 
monet | one-third that of ordinary engines of the same 
power. 

The consumption of steam on recent trials on the Tur- 
binia has been shown not to exceed 144 lb. per indicated 
horse-power at full load, or considerably less than that of 
similar engines of the reciprocating class, so that the size 
and weight of the boilers, and also the amount of coal 
carried, can be considerably reduced, and consequently the 
total displacement of the vessel to be propelled will be 
largely reduced, so that with a given horse-power much 

ter speeds may be attained, or, on the other hand, 
neavier ca may be carried with a given consumption 
of coal per knot. 

To these advan must be added that-the space 
occupied by the turbines is very much less than that 
occupied by ordinary engines, thus increasing the capacity 
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of the vessel, and also that the turbine machinery being 


placed near the bottom of the vessel, the centre of gravit. 
is thereby lowered, and the stability of the vessel aati 
Also, owing to their position (and even in the Turbinia 
with only 3 ft. draught), they lie almost wholly below the 
— line—a matter of considerable importance in war 
vessels, 

The almost total absence of vibration, owing to there 
being no reciprocating parts, admits of a diminution in 
the weight of the hull, and in fast vessels admits of a 
degree of comfort not hitherto attainable, and also in the 
case of warships, enables guns and torpedoes to be worked 
with ease and accuracy. 

Another feature is that owing to the reduced size and 
weight of the shafts and propellers, this not only facili- 
tates duplication and repair, and enables spare parts to 
be carried on board the vessel to an extent not hitherto 
practicable, but also, owing to the smaller diameter of 
the propellers, it admits of screw-propelled vessels being 
used for navigating shallower waters. 

To summarise, the merits of the turbine system applied 
to marine propulsion appear to be: Billie 

1. Greatly increased speed, owing to diminution of 
weight and smaller steam consumption. 

2. Increased carrying power of vessel. 

3. Increased economy in coal consumption. 

4. Increased facilities for navigating shallow waters. 

5. Increased stability of vessel. 

6. Reduced weight of machinery. 

7. Reduced cost of attendance on machinery. 

8. Reduced size and weight of screw propellers and 
shafting. 

9. Absence of vibration. 

10. Lowered centre of gravity of machinery, and re- 
duced risk in time of war. 

The first ship fitted with turbine engines has been the 
Turbinia. She is 100 ft. in length, 9 ft. beam, 3 ft. 
draught amidships, and 444 tons displacement. She has 
three screw shafts, each directly driven by a compound 
steam turbine of the parallel flow type. The three tur- 
bines are in series, and the steam is expanded (at full 
power) from a pressure of 170 Ib. absolute, at which it 
reaches the motor, to a pressure of 1 lb. absolute, at which 
it is condensed. The shafts are slightly inclined, and 
each carries three screws, making nine in all. Thescrews 
have a diameter of 18 in., and when running at full speed 
they make 2200 revolutions per minute. Steam is sup- 
amy from a water-tube boiler, and the draught is forced 

y a fan, mounted on a prolongation of the low-pressure 
motor shaft, the advantage of this arrangement being that 
the draught is increased as the demand for steam increases, 
and also that the power to drive the fan is obtained 
directly from the main engines. (See engravings, page 757.) 

Up to the present the maximum mean speed attained 
has been 32? knots, as the mean of two consecutive runs 
on the measured mile. These runs were made after about 
four hours’ steaming at other speeds, and the boat on the 
day of the trials had been 15 days in the water. It is 
anticipated that on —— trials, after some altera- 
tions to the steam-pipe, still higher mean speeds will be 
obtained. As it stands, however, the indicated horse- 
power realised is 2100, and the consumption of feed-water 

r indicated horse-power hour 144 Ib., and the speed the 

astest of any vessel irrespective of size. The weight of 
the main engines is 3 tons 13 cwt. Total weight of 
machinery, inclatiing turbines and auxiliary engines, con- 
denser and boiler, the propellers and shafts, the tanks 
and the water in boiler and hotwell, 22 tons. Thus 
nearly 100 horse-power is developed per ton of machinery, 
and nearly 50 horse-power per ton of displacement of 


at. 

Tn the Turbinia the stresses on the boiler and machinery 
are, as far as possible, according to Board of Trade rules, 
and the scantlings of the hull are heavy for a boat of her 
size and class. 

It is believed that when boats of 200 ft. in length and 
upwards are fitted with compound turbine motors, speeds 
of 35 to 40 knots may be easily obtained in vessels of the 
destroyer class, andit is also believed that the turbine will 
—in a lesser degree—enable higher speeds to be realised 
in all classes of passenger vessels. 








THE WORKING OF ENGINES AND 
BOILERS. 


Important Questions in the Economic Working of Steam 
Engines and Boilers.* 


By Bryan Donxry, M. Inst. C.E. 


TuE following are some of the chief points which during 
the last few years have occupied the attention of leading 
engineers and authorities, both here and on the Continent, 
with a view of obtaining the most economical working 
results. 

Steam Engines.—Higher pressures of steam, from 150 Ib. 
to 250 lb., are now being used. Efficient steam-jacketing, 
not only on barrels, but especially to all covers of engine 
+ bog mews except in high-speed engines, is essential for 
the best economy. The percentage of the internal sur- 
faces really jacketed to the total surfaces touched by the 
steam should always be mentioned. The simple state- 
ment that a cylinder is steam-jacketed is misleading and 
insufficient. 

The clearance volumes and surfaces of cylinders should 
be reduced as much as possible. The extent of the clear- 
ance surface is very important, and it should be as flat 
and as smooth as possible. A greater number of revolu- 
tions per minute, and higher piston speeds are now more 
used than formerly. Moderately superheated steam has 


* Paper read at the Institution of Civil Engineers. 
Engineering Conference. Section III.—Machinery and 
Transmission of Power. 
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long been employed on the Continent, but is coming in 
favour here very slowly. It greatly reduces condensation 
by raising the temperature of the cylinder walls. Balanc- 
ing the rotary parts is now more attended to in high-speed 
engines. Steam pipes should be well drained, to prevent 
water going into the cylinder, and well clothed, including 
their flanges. se 

Workmanship is improved, and there is better automatic 
lubrication to all the external moving parts. To prevent oil 
passing through the surface condensers into the boilers, 
the cylinders and pistons are often not oiled at all. Dis- 
cussion of this important point is suggested, with results 
obtained in practice. Greater facilities should be given 
for taking to pieces and putting together all the various 
parts of steam engines, and more attention paid to 
mechanical efficiency, including piston ring friction. 

Rotary turbine types of steam engines are little used, 
but they-have lately claimed much attention, and their 
economy is considerable. The importance of cylinder wall 
temperatures and their relation to the temperature of the 
working steam is still not sufficiently appreciated. This 
is now recognised as the chief cause of condensation. The 
greater the difference of temperature between the working 
steam and the cylinder, the greater the condensation. 

Entropy diagrams are a most useful form of diagram, 
showing thermal units, and are now beginning to be 
used ; but they should be more largely adopted. The 
subject has been ably treated by several good authorities, 
both English and foreign. 

Practical application of steam has also been lately made 
to road carriages, and specially for tramways. Some 70 
to 100 steam tramways, with little engines and boilers 

Jlaced at the end of the carriages, are now running in 

rance, chiefly with superheated steam, and are doing 
good work. 

Accurate tests on all types of steam engines are very 
useful and valuable. Steam engine cylinders and covers 
are generally not sufficiently protected from radiation. 
A really economical steam feed or donkey pump is a 
great desideratum ; as a rule they are very uneconomical. 
Some exact experiments have lately been made in France, 
showing their waste of heat and steam. They should be 
worked continuously if possible, and not intermittently ; 
not stopped and started too often, leading to great waste 
of steam. Comparative tests of different types is sug- 
gested. Single-acting engines seem to be on the increase 
for high speeds. The number of expansions has much 
increased of late years. Multi-cylinder engines, with 20 
or 30 expansions, are very economical, and are often used, 
but this is only admissible where the barrels and covers 
are thoroughly steam-jacketed, or superheated steam is 
used, or both. 

A greater degree of compression than formerly, as con- 
ducing to economy, is desirable, and now often used. 
For comparison of experimental results of different steam 
engines using different steam pressures, the terms 
should be in thermal units. The steam engine efficiency 
committee reported, quite lately, that for all purposes, it 
is desirable to state the economy in terms of thermal 
units per indicated horse-power hour, and also, if possible, 
in thermal units per brake horse-power hour, whether for 
saturated or superheated steam. Steam should not be 
allowed to escape at exhaust wet, as the loss of heat by 
evaporation to condenser from the internal walls is 
enormous. 

Steam Boilers.—Boiler efficiency, or the percentage of 
heat in the fuel, usefully employed in evaporating water, 
is now generally recognised as the best method of com- 
pe experimental results in various ve of steam 
voilers, with various fuels working under different con- 
ditions. The heating value of the fuel should always be 
given, and can easily be obtained by a fuel calorimeter. 

Forced and induced draught are now much more used 
than formerly, both on land and at sea, with excellent re- 
sults. More attention is required to improve the com- 
bustion on grates, and to regulate the quantity of air ad- 
mitted, to insure maximum boiler erm The per- 
centage of priming water in steam should be determined, 
if possible. There are many instruments for this purpose. 
Suggestions are invited as to the best and most reliable. 

— of the gases at the end of the boiler to deter- 
mine the percentage of CO,, CO, and O is most im- 

rtant, and can now be made cheaply and easily. No 
wiler experiments are complete without such gas analysis. 
The excess or deficiency of air in the exit gases can be 
calculated from such analysis. 

Automatic stoking generally leads to economy, as the 
grates are usually better covered with fuel, and there is 
usually less smoke. Steam jets are often used under 
grates, but frequently they are found to consume a large 
amount of steam. Smoke is generally a sign of bad com- 
bustion. Black smoke is a disgrace to the boiler engineer, 
or owner, and more attention should be paid to the com- 
bustion chamber, and to the admission of air in small 
streams, and in the right places and at the right times. 

Water-tube boilers have been more used the last 10 
years than formerly, particularly those with small water- 
tubes, for very high pressures. Steam superheaters are 
often attached to the end of boilers, and they are some- 
times separately fired. 

Feed-water heaters are much more employed, and with 
advantage, to reduce the temperature of the gases, the 
heat of which would otherwise wasted, and go to in- 
crease the temperature of the feed water. A feed-water 
heater should be considered as a distinct and separate 
Fp wry quite apart from the boiler. The efficiency of 
the boiler should stated separately from that of the 
economiser. Much more attention should be paid to 
cleaning the surfaces, both internal and external, of boiler 
plates and economiser pipes, so as to facilitate the trans- 
mission of heat from the gases to the water. 

Soot and lime deposits are both very bad conductors of 
heat. Facility for repairs is yery important, especially 


in water-tube boilers at sea. The variations in the endless 

types of boilers seem to have less effect on the general 

economic results than a sufficiency of heating surface and 

aon combustion, with the right quantity of air for the 
uel used. 

Higher furnace temperatures are desirable, but the 
products of combustion should not be allowed to escape at 
too high a temperature, and the best boiler efficiency is 
generally obtained with an evaporation of from 4 lb. to 
5 lb. of water per square foot of heating surface per hour. 

Coal ground very fine is now being used on the Continent 
for steam boilers, and the combustion is similar to that 
with gas firing. The 
better without fo 
water-tube boilers, are now much eniployed in warships. 

It is surprising that automatic stokers are not used at 
sea, where it would seem that they are most required. 
Firing by, hand on land is troublesome, but at sea, 
—<— in tropical countries, it is exceedingly trying. 

Boilers should be much more carefully covered to 
diminish radiation. A good combustion chamber at the 
back of the grate for mixing the gases properly 
with the air and diminishing the smoke is very de- 
sirable, but care should be taken that the flames 
are chilled as little as possible. 

Introduction of live steam into boilers seems to 
produce economy by improving the circulation of 
the water. Filtration of air through the brick- 
work and smokebox of land boilers should be care- 
fully avoided. Air should only be admitted where 
and when it is really wanted, but this is seldom 
the case. 

The writer has lately collected a large number 
of reliable tests on steam boilers of various types— 
stationary, marine, and locomotive, with heating 
value of the fuel, analysis of gases, boiler efficiency, 
temperatures, &c. Generally speaking, internally 
fired boilers give a higher efficiency than those 
externally fired. The old and well-known locomo- 
tive type, with smoke tubes and induced draught, 
stands high as a very economical steam generator. 

The term ‘‘nominal horse-power” of boilers 
should, if possible, be avoided. It is much better 
to give the total heating surface. A guarantee is 
often given of boiler efficiency with a given fuel 
and a given evaporation per square foot of heat- 
ing surface per hour. The steam produced should 
be as dry as possible. Better circulation in land 
boilers is much wanted. 

Coal should be purchased, not by weight only, 
but by the heat it contains. On the Continent it 
is often bought with a guarantee that it will 
4 a certain quantity of water in a certain 

iler. 

Desirability of Reporting Results of Steam Engine 
and Boiler Experiments on a Uniform-System.— 
It is very desirable that all steam engine and 
boiler results should be tabulated in a uniform 
manner. There is now much confusion, as experi- 
ments are published in various ways and under 
different headings by different authorities. The 
writer suggests that a small committee be ap- 
—— by the Council of the Institution of Civil 

ingineers with a view of determining the best set of 
headings for the detailed statements of results. Such a 
standard method would be found very useful for a more 
rapid and accurate comparison of experiments. The pro- 
posed form should be as practical and simple as possible. 

In the United States boiler experiments are now nearly 
always published in accordance with the uniform system 
of headings recommended and adopted by the American 
Institution of Mechanical Engineers. Any additions can 
be made by any experimenter at the end of the standard 
form to suit special requirements. 
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SEPARATE CONDENSING PLANTS.* 
By Henry Davey, M. Inst. C.E. 


ALL steam-engine condensers since the time of New- 
comen have been separate condensers, for the separate 
condenser was Watt’s great invention, but what is gene- 
rally known as a ‘“‘separate condenser” is a condenser 
with separate mechanism. The author’s special object 
is under this title to introduce the question of ‘‘Econo- 
mising Condensing Water.” That is done by means of 
(1) Cooling ponds ; (2) mig weg condensers ; (3) Atmo- 
spheric condensers ; (4) Methods of cooling water to be 
used over and over again. 

The condensers of the former class are now so numerous 
and so well understood, that condensers in which means 
are employed to economise condensing water, such as 
condensers in demand for electric-lighting stations and 
for other places (especially in towns, because there con- 
densing water is generally scarce) will be almost alone 
considered. As the use of such condensers becomes ex- 
tended, probably great improvements will made, im- 
provements which may be hastened by a free discussion 
of the subject. i 

The general principle by which the quantity of con- 
densing water is lessened, is that of dissipating into the 
atmosphere heat, which would under other conditions 
conveyed away entirely by the condensing water, and the 
problem to be considered is that of the best and most 
economical means by which the atmosphere may be made 
to take up or convey away the heat to be dissipated. 
The varying conditions of the atmosphere as regards 
temperature and humidity are factors to be calculated 
on ; there is also the weight or volume of air made use of. 
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Cooling Ponds.—This method is the oldest and probably 
of the least importance, because the space uired is so 
great as to preclude its general adoption. n_ propor- 
tioning cooling ponds, the general practice is very varied ; 
the author has been accustomed to provide 2.5 square 
feet of water surface and 12.5 cubic feet of water for each 
pound of steam per hour. 

Evaporative Condensers.—-This is probably the most 
important type of condenser to be discussed, and one 
which is now being rapidly developed. The general 
principle is that of having a nest of tubes into which the 
steam from the engine is exhausted ; water is allowed to 
trickle down the outside of the tubes and becoming eva- 


the heat from the tube, thereby condensing the steam 
inside. In still air the amount of heat thus dissipated 
is considerable, and it is obvious that if a stream of air be 
employed to carry away the vapour as quickly as it is 
formed, the condensing effect will be greatly accelerated. 
That is the principle on which the modern evaporative 
condenser is constructed. A fan is employed to propel 
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the air. The success of this type of condenser depends 
largely on mechanical details. The quantity of water 
used may be almost as little as that of the feed water. 
The modern evaporative condenser is illustrated by the 
diagram which the author has placed on the screen. The 
water used for condensation is taken cold, and first passed 
through a supplementary surface condenser close to the 
air pump, through which condenser the vapour, coming 
from the evaporative condenser proper, is conveyed and 
further condensed. The water leaving the supplemen- 
tary condenser passes along with the circulating water 
over the evaporating tubes; on leaving the evaporating 
tubes the heated water is caught in a tank, from which it 
is again circulated. From this tank the water for feeding 
the boilers is taken. 

In working evaporative condensers power is required, 
first for foremg the water through the supplementary 
condenser ; second, for circulating the water over the 
evaporating pipes ; third, for working the air pump; and 
fourth, for working a fan when a fan is employed. 

As regards the general practice in the proportioning of 
evaporative condensers of the class above described, the 
author has been favoured with some notes from Messrs, 
D. Stewart and Co., of Glasgow, who are makers of such 
condensers. 

The quantity of condensing water required per pound 
of steam is from 1 Ib. to 14 lb. of cold water, and the area of 
cooling surface in the evaporating tubes should be a 
minimum of 1 square foot per 10 lb. of steam condensed 

r hour. The surface in the auxiliary condenser should 

equal to 1 square foot per 55 1b. of steam per hour. 
The quantity of water circulated should be 20 times 
the weight of steam. It has been the usual practice to 
place evaporative condensers on the roof of the building, 
although when a fan is employed it does not ge that 
that is necessary. It would occupy too much time to 
describe in detail the different forms of air pump and the 
methodsemployed to insure a good vacuum ; this and other 


be | matters will be probably touched upon in the discussion. 


Atmospheric Condensers.—The general form of atmo- 
spheric condenser is the same as that of the evaporative 
condenser; a supplementary surface condenser may be 
used in connection with the air pump, and through which 
condenser the feed water may be pumped on its way to 
the boiler ; but the heat of the steam in the main con- 
denser is dissipated by radiation and conduction into the 
atmosphere. The rate of dissipation of heat may, of 
course, be accelerated by the use of a fan. The surface 
required is great. 

Methods of Cooling Condensing Water.—The oldest 
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method is, of course, that of the cooling pond already 
mentioned ; other obvious methods are those of spraying 
the water in a still atmosphere, trickling the water over 
surfaces in thin films, and spraying it in a current of air 
produced by fan or otherwise. 

The author has not in the time allowed him been able 
to do more than mention the salient points in connection 
with his subject, and in conclusion he would point out 
the fact that methods of economising condensing water 
are growing in importance; therefore a full discussion 
could not fail to be of great interest and value to the 
profession. 





USE OF WATER-TUBE BOILERS IN THE 
MERCANTILE MARINE.* 


3y ALBERT Epwarp Seaton, M. Inst. C.E. 


Tue resurrection and revival of the water-tube boiler 
and its successful employment for naval errr has 
naturally caused the question to be asked on all sides, 
‘*Cannot such boilers be used with advantage in the mer- 
cantile marine?” and, as may be supposed, the replies of 
engineers differ very largely on the subject, varying 
between the extreme opinions that there is nothing to 
hinder their immediate adoption, and that such boilers 
are not, and never can be, fit for mercantile steamships. 
The controversy, both in political and professional circles, 
has practically revolved round one particular form of 
water-tube boiler, so that the general merits of the case 
have been confused, and in many instances entirely lost 
sight of. 

The water-tube boiler first appeared in America in_ the 
very early days of this century, long before Queen Vic- 
toria ascended the British throne. The object of Colonel 
Taylor, in 1807, was to substitute for the heavy, roomy, 
and somewhat inefficient Cornish boiler a generator more 
suitable to the exigencies of shipboard, and that after 
experience with the paddle steamer Claremont on the 
Hudson. It will thus be seen that at the outset the dis- 
tinguishing features of a water-tube boiler, viz., light 
weight and small space occupied, operated to cause it to 
be proposed in the mercantile marine of America. Many 
efforts have since been made in America to employ a 
water-tube boiler of some kind or other in mercantile 
ships, so that to-day the engineers of the United States 
are in a much more receptive mood for the adoption of 
the water-tube boiler than are the engineers of this 
country, where hitherto the attempts to use that form of 
boiler at sea have been few and far between, and mostly 
attended with ill-success. The possibilities of the water- 
tube system have not, however, either in this country or 
in any other, been exhausted ; and although there are at 
the present time many types in successful use, none alto- 
gether fulfil the necessary conditions for the best form of 
water-tube boiler. 

Considering the ideal water-tube boiler to consist alto- 
gether of cylindrical components, with either spherical 
ends or ends of such a form as to require no staying, and 
subject only to internal pressure, it needs little demon- 
stration to show that such a boiler must be lighter, 
stronger, and more capable of withstanding rough usage 
than a boiler which is a combination of cylindrical com- 
ponents (a large portion of which is subject to external 
pressure), rectangular boxes, flat ends, &c. ; and there- 
fore it will be assumed that it is in itself lighter than the 
Scotch boiler, pressure for pressure, and especially so for 
high pressures ; that it contains less weight of water than 
its rival; that it can be designed to occupy as little or 
even less space than the Scotch boiler; and that steam 
can be got up in it in half an hour as against four to six 
hours with the Scotch boiler. All these assumptions are, 
however, borne out by recent practice. 

In H.M. Navy experiments with both the Bellevillet 
and Thornycroft boilers have shown that the type can 
worked as economically as to fuel as the Scotch boiler, and 
that the amount of coal required to get up steam is con- 
siderably less. There is, indeed, no primd facie reason 
why a water-tube boiler, properly designed and proper! 
worked, should not be passe of evaporating as nee | 
water from a pound of fuel as the ordinary boiler can. 

The enduring powers of the water-tube boiler have not 
yet been demonstrated, and as that is a question of cost, 
it necessarily has a very important bearing in determining 
their use in commercial steamships. But here again there 
are no primé facie reasons why a water-tube boiler should 
not last as long as any other boiler; indeed, there are 
many reasons why it should last longer, not the least of 
which is the fact that it is not subject to distress of itself 
as a whole, or of any of its more important parts, on 
rapidly raising steam, or on rapidly cooling down, whereas 
a Scotch boiler is very materially affected by these 
circumstances, and the length of its life is probably 
in the inverse ratio to the number of times steam is 
raised in it. It must, however, be understood that 
this statement does not impiy that any of the exist- 
ing boilers comply withthe ideal conditions, and conse- 
quently their lasting powers may possibly be not so great 
as that of the Scotch boiler ; but the evidence of the 
boilers that have been fitted into ships of the mercantile 
marine points in the direction of equal or greater longevity 
for the water-tube boiler. 

The prime cost of the Belleville boiler is undoubtedly 
very much greater than that of the best cylindrical 
boilers, and it is probable that every kind of water-tube 
boiler in which so much screwing and so much accuracy 





* Paper read at the Institution of Civil Engineers. 
Engineering Conference. Section V.—Shipbuilding. 

+ 10.3 lb. of water per pound of coal (from and at 
212 deg.) has been evaporated from the boilers of H.M.S. 
Furious when burning over 30 1b. of coal per square foot 
of grate in the trial on May 10; 
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Closed Martin. Ready |Howden| Belleville. Wilcox. P 
— Stoke- Seaton.) 2.; 
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Induced. |Induced) Forced.| Forced. Natural. Forced | Natural | = 
| | 
Number and description of boiler|4 double} 4 double- |4double}4double|) Twelve Eighteen 10 12 8 double’8 single- 
| ended | ended cy- | ended | ended | 11-element | 11-element ended | ended 
eylin- | lindrical eylin- | cylin- | 
drical drical | drical 
Size of boilers Ss as .|15ft.2in| 15 ft. 2 in. |14ft.9in 13ft.9in| 4-in. ele- 4-in. ele- 
by by by by ment ment 
19ft.6in| 19 ft. Gin. | 20 ft. /19ft.Gin|tubes, 2j-in.|tubes, 2}-in | 
| | economiser | economiser | | 
Working pressure, boilers ..| 200 200 200 200 260 260 | 200 200 250 | 210 
90 o engines a | 200 200 200 | 200 200 200 200 200 | 200 200 
Total heating surface _.. sq. ft.| 20,000 20,000 -. | 15,460 | 21,000 31,500 27,000 | 32,400 | 26,000; 28,000 
» grate area .. np ie | 586 536 | 436 | 633 950 615 738 | 536 480 
Air pressure.. ..| Lin. to lin.to| jin. : lin. to}. |} in. to} 1 in. to 
| 1din. | | 1}in. | 1} in. |} 2in. | l}in. 
Weight of boilers, uptakes lag-/355 tons|359 tons(fan|410 tons/267 tons} 150} tons | 206} tons 200 tons/246 tons/155 tons/105 tons 
ging, to funnel base casings in- | 
cluded) | | | 
Weight of hot water in boilers ..|159 ,, 169 tons (140 ,, |132 ,, as | 32 ,, “ao, |?» 2» | 32s 
a fire mountings and) 30 ,, 2 » Se Tel 75 9 i 13 , ‘on ea em Lees 
bricks 
na steam and water) 5 ,, 5 4, Bont Ones By 1 Be Bs Fie @ ant Boss 
gee ng | | 
Weight of fans, air blowers, and) 9 ,, |9 tons (cas-| 45 ,, | 7},, 23, | 48,, Da Pe ae S wil Sa 





heater tubes ings not 
included) 
Weight of air-tight flats, locks,| 12} ,, 7 tons 7 te 
and seatings 
Total weight of above... ../570} ,, | 569 ,, 632 ,, |455} ,, 
Indicated poor “gaged perton ..| 17.54 17.57 15.57 | 2 
Weight of funnels .. - -./18 tons; 17 tons {16 tons 20 
ss stokehold floor et a | en 
+ feed pumps... i {ers 5 as Ae 
” copper pipes 6}, 6} ,, 64 4, | 6% 
5 5 5 9 5 


” Spare gear ss -.| Oo ” a ” 
separators and reduc- ; a 
ing valves 


Ps 13} 5, 20} 5, | 20},, | 18 ,, | 12 ,,/ 112,, 

290} ,, 371} ,, [489 ,, [2743 ,, |168 ,, 

34.4 26.94 22.82 35 0 59.5 

tons) 17 tons 254 tons (20 tons/21 tons 18 tons/15} tons 
7 11 6 6} 3 a 


422} ,, 
1.94 23.69 


” ” ” ” 54 ” ” 


” 5 ” 5 ” 5 ” . ” 5 ” 5 ” 
” 9 » 10 =, 6k ,, 64 ,, | 6} ,, | 64 ,, 
” 10 ” |} 15 ” 5 ” 5 ” 5 ” 5 hd 

Le ABE 5 s er aE sy: | TE os 





Weight of ash hoisting gear; 1 ton 1 ton 1 ton 1 ton lton 1} ton 1 ton lton tIlton | 1ton 
engine | 

Weight of coal carried for 64/700 tons) 700tons (|600tons 475tons| 625 tons 750 tons 720 tons |720 tons 700 tons|725 tons 
hours x 25 per cent. | 

Total weight of installation, tons; 1313} 1311 1283 | 9753 | 982 1259} 1135 1203 10184 | 9344 

Indicated horse-power per ton ..| 7.61 7.62 7.8 | 10.24 10.18 7.99 8.81 8.31 | 9.82 10.73 

” ” »» Square! 18.65 18.65 18.63 | 22.91 | 15.8 10.52 16.26 13.5 18.65 20.62 

foot of grate | | | 

Total heating surface per indi- 2 2 1 | 1.54 | 2.1 3.15 27 3.24 2.6 2. 
cated horse-power | | 

Pounds of coal per indicated) 1.96 1.96 1.61 | 1.33" | 2.1 1.75 2.01 2.01 1.96 2.06 


horse-power per hour 
Length of boiler space over) 124 ft. 
bunkers 


124 ft. 














niet. | 97 ft. | 124 ft.9in.| 145 ft. 


The above weights, &., are based on the assumption thatWelsh coal is used, and that the consumption of steam for all pur- 


99 ft. 3in 105 ft. | 112 ft. | 104 ft. 








\ 
| 


poses throughout the voyage will be equivalent to 16 lb. per indicated horse-power per hour. 
* This estimate of the coal consumption per indicated horse-power has been supplied by Messrs. James Howden and Co. 


I am not prepared to say that it is verified by personal observation made from seagoing practice. 


The coal consumption 


given, viz., 1.33 lb. per indicated horse-power per hour, when taken in conjunction with the water consumption per indicated 
horse-power per hour, would mean that the evaporation of water per 11. of coal would be 12.03 Ib. from and at 212 deg. 


of fitting is involved, and for which so many special 
fittings are required, will always exceed the cost of the 
old type of boiler; but the Babcock and Wilcox boiler, 
and boilers of the type in which the tubes are simply 
expanded in place, and for which no special appliances 
are necessary either for circulation or tity fuel burning, 
cost little or no more than the ordinary boiler. Expe- 
rience with both the Belleville and the Babcock boiler 
has shown that defects and mishaps may be remedied at 
sea by the vessel’s own staff, and that mishaps of a more 
serious nature can, at comparatively slight expense, and | 
in a short time, be effected in port. On the other hand, 
the mishaps to the tank boiler, especially when it is gettin 

old, are much more serious, can very seldom be ser em. | 
at sea, and when done in port necessitate a considerable | 
bag apr of time as wel] as money. 

Vith existing designs of water-tube boiler, a little more 
care in stoking is necessary, especially if the best results 
from the fuel are — ; but there 1s nothing so serious 
as to prevent the ordinary every-day marine fireman from 
being educated in a few hours to manage the fires of a 
water-tube boiler as well as he manages those of the | 
Scotch boiler. From the conditions of employment in | 
the mercantile marine this is likely for some time to be a 
difficulty ; still, it is not an insuperable one, and, if ships’ 
engineers will take the pro precautions, need not be 
one of long duration in any ie. 

The ideal boiler referred to, or, perhaps, preferably, 
the boiler of the future, because it is not likely that 
any boiler will ever quite fulfil every requirement of 
an ideal boiler, must have a rapid, uniform, and 
definite circulation, the upcast tubes should be very 
considerably inclined from the horizontal (and the 
nearer they are to the vertical position the better) ; 
they may be large or small, according to fancy or cir- 
cumstances, they should be capable of easy examination, 
and therefore must be strai ht or nearly so, and their 
arrangement should be such that any one of them may be 
easily drawn and replaced ; the downcast pipes, or those 
from the steam drum to the water pockets, should be as 
direct as possible and of considerable size, and at or near 
their bottoms there should be a receptacle with no circu- 
lation, in other words, a dead end, so that solid matter 
can, by gravity, be separated from the liquid ; the fire- 
place and its surroundings should be of such a size and 
nature as to allow of the proper combustion of the fuel 
and its effluent gases, while the general structure of the 
boiler should be such as to enable it to bear sudden ex- 
pansion and contraction with impunity, and the whole of 
the surface ex to flame and hot gases should be 
accessible for cleaning. If these conditions are fulfilled, 
there is no absolute necessity for using pure fresh water, 

















inasmuch as the rapidity of flow will prevent deposition 
on the upcast pipes by the mechanical scour of the water ; 
the dead ends permit of the deposit at a safe place, and 
if there is any deposit on the downcast pipes, they (being 
of considerable size and easy of access) can be cleaned 
when opportunity serves, and, if necessary, would go for 
a considerable period without cleaning. The absence of 
these conditions in the boilers of the Propontis and other 
ships which have not been successes, has no doubt con- 
duced to their failure, and although to-day the means of 
obtaining fresh water by evaporators, &c., permits of the 
use of pure water in boilers, and has, to a large extent, 
been the means of the admission of these boilers on ship- 
board, it is really no more a necessity with the type when 
properly designed than with the Scotch boiler. 

e inoue of the mercantile marine may be roughly 
divided into (1) passenger steamers pure and simple ; (2) 
cargo steamers carrying passengers ; and (3) cargo steamers 
pure and simple. The passenger steamer must neces- 
sarily be a fast one, and is usually of 14 to 22 knots speed. 
Its speed is dependent on its form and the power its 
machinery can y sw Without the fine form the largest 
power is unavailing for speed, and_ without the necessary 


| power the fine form is useless. Fineness of form means 


minimum of displacement, and consequent minimum 
weight of hull and machinery. Great power means great 
weight, therefore in this class of ship everything is re- 
solved into a question of weight. The hull of the vessel 
has to be designed and constructed in accordance with 
the rules and regulations of registries and the Board of 
Trade, which cireumscribe the designer. The engineer 
in designing the machinery is similarly fettered ; but 
he can, by causing a small engine to work at a large 
number of revolutions, and by skilful design, considerably 
reduce the weight per indicated horse-power. The great 
item of weight, however, is the boiler and the water con- 
tained in it. Consequently, by changing from the heavy 
Scotch boiler, with its mass of water, to the lighter 
water-tube boiler, with its small quantity of water, much 
more horse-power can be developed in the ship, or her 
lines may be fined, or there may be modifications in both 
directions with perhaps the best results. Large numbers 
of passenger steamers are on short service, making daily 
or nightly runs of a few hours at a time, steam being 
raised on each occasion, and lowered when done with. 
The water-tube boiler accommodates itself admirably to 
this; and not only so, but seeing that steam can be raised 
in half an hour, the boiler-room statf of such a boat can 
have ample rest between the runs, besides requiring only 
a small consumption of fuel to raise steam, so that even if 
the boiler when running is not so economical as the Scotch 
boiler, the total result of a run of a few hours’ duration 1s 
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a consumption of no more coal. It is also necessary in pas- 
senger steamers that the running should be uniform. The 
water-tube boiler, with its very high pressure and reducing 
valve, permits of this, as the variation of pressure in the 
engine-room is exceedingly slight. 

With the second class of steamers, namely, the cargo 
and passenger boat combined, s is desirable, but it 
must not be on extravagant conditions ; it is usually from 
12 to 15 knots; therefore any saving in weight by the 
adoption of a water-tube boiler would not be taken advan- 
tage of te increase the speed very largely by increasing 
the power, but it might, and probably would, lead to an 
increase in speed by the fining of the ends of the ship with- 
out loss of cargo-carrying power. If, however, the owners 
were quite content with the speed, they could effect a 
very considerable gain in the increased cargo-carrying 
capacity obtained by the saving in weight of machinery ; 
in some trades and in some ships the difference would 
often mean a u:eful margin of profit instead of a loss. In 
certain vessels of this class a saving in weight of boiler 
would permit of the carrying of a larger quantity of fuel, 
which might be bought at a cheap port and enable the 
ship to return toa cheap port instead of being obliged 
to purchase it at a dear one, as is often the case now ; and 
this without disturbing the question of cargo-carrying, so 
frequently a nice point with ships of this class. In the 
cargo and passenger steamer in + od trades, the same ad- 
vantages in the raising and lowering of steam would 
appreciated as in the passenger ship. 

In the cargo boat pure and simple, the water-tube 
boiler does not make such a good bid for acceptance as in 
the other two classes ; but it has still something to offer, 
especially to those of moderate and small size, namely, 
the advantages stated above for the cargo-passenger 
steamer. 

There are not lacking —_ that the final adoption of 
the water-tube boiler in the mercantile marine will be 
preceded by the use of a mongrel form or combination of 
a water-tube and a tank boiler, and in some respects such 
a boiler is more tempting to the mercantile engineer than 
the pure article. Such boilers would, of necessity, contain 
more water than the water-tube boiler, pure and simple, 
and consequently would not evaporate dry in so quick a 
time in case of the feed failing temporarily—a fear often 
expressed by practical seagoing men. The tank portion 
of the boiler with the internal tubes is also supposed to be 
acure for flaming at the funnels, as well as for econo- 
mising fuel; but, when it comes, the boiler of the future 
will be found not to require such an appendage for either 
purpose. 

The water tube is also likely to be tried tentatively in 
the immediate future by fitting certain mercantile ships 
with an installation of half tank boilers and half water- 
tube boilers, in order that the advantages of both systems 
may be enjoyed, viz., the rapid getting up of steam to 
leave port, with the bringing into action of the tank 
boilers later on, and the saving of a portion of the weight 
that is possible. Unfortunately such an arrangement 
also pe the disadvantages of both systems. Judging 
by the animosity of certain inventors, one would suppose 
that the water-tube system was incapable of enjoying the 
benefits of their inventions; but this is not so; in fact, 
it was not certain that the definite supply of heated air 
is not of greater advantage to the water-tube boiler than 
to the Scotch type. 

It may be asked, ‘‘Is there any reason for discarding 
the present form of boiler, which has done good service so 
long in the mercantile marine ?” The same reasons which 
have brought about the change in warships apply equally 
well to a large number of merchant ships. The desire for 
higher pressures of steam is expressed unmistakably by 
every class of shipowner, as much from him who directs 
the great lines of ocean express steamers as from him who 
owns the humble trawler ; and the steam tramp managers 
vie with one another who shall have the highest-pressed 
boiler. Speeds which a few years ago were deemed impos- 
sible with the largest ships are now required with com- 
paratively small ones, and are obtained by raising the 
working pressure and decreasing the boiler and adoptin 
forced draught. A pressure of 200 Ib. per square inc 
1s not enough to satisfy the demands, and even now 
250 Ib. is spoken of as desirable. A Scotch boiler for this 
pressure, even of moderate size—say 14ft. in diameter, 
and having three furnaces 40 in. in diameter—will require 
shell plating 13§ in. thick, furnaces # in. thick, and 14 in. 
diameter screwed — 74 in. pitch, with combustion 
chamber plates in. thick. The shell must have treble 
riveted seams throughout and double butt straps at the 
longitudinal joints ; the rivets will be 12 in. in diameter, 
and only hydraulic machinery of massive type can close 
them. The furnaces may at any time collapse should a 
little grease by accident get into the boiler. The combus- 
tion chamber is liable to serious bulging from the same 
cause ; and the stays fracture if careless firemen get steam 
too rapidly a few times. The life of the ordinary Scotch 
boiler, with a working pressure not exceeding 100 Ib. per 
Square inch, and of Ft every care has te on taken, 
is from 10 to 20 years, depending on the service ; that of 
similar boilers for 200 1b. to 250 Ib. pressure is not likely 
to be nearly so long. That such a boiler is liable to the 
accidents above named is amply proved by present every- 
day experience. Most of the water-tube boilers as now 
made, and those likely to be made in the future, will have 
no part thicker than } in. directly exposed to heat, and 
although from the same causesaccidents may ensue, they 
will be of a comparatively trivial nature, easily remedied, 
and not likely to cause serious damage to the surroundings 
or to life and limb. 

There appear, therefore, good primd facie reasons for 
macale the adoption of the water-tube boiler in the 
mercantile marine in the immediate future, and that satis- 
factory results will be obtained by its use ; but caution is 
necessary both in the choice of design of boiler and in the 


arrangements of the same, and care should be exercised in 
seeing that such boilers are properly constructed and pro- 
perly fitted in the ship, as well as properly looked after 
when there, especially as the economic working of these 
boilers depends so much on care and attention to details. 

Table I., below, prepared by a member of the author’s 
staff, Mr. A. H. Tyacke, shows at a glance the fullest 
particulars of the different kinds of Toltsen, as deter- 
mined by their makers or advocates, for engines of 10,000 
indicated horse-power. 

Table II., on the preceding page, is a statement of the 
weights, &c., of some aro, boilers fitted by Earle’s 
Shipbuilding and Engineering Company into ships during 
the t two years, and those of Scotch boilers fitted in 
similar ships during that time. 





APPENDIX. 
TasLe I. 
- - ae me = 
; ae PRE SRE Pee 
Anew ow S e as is > ae 
: aie . r. oa : 
my ee a ar an 
Mr nA n mn wy 
ae | a am | a | aX 
Indicated horse-| 2200 2.00 1433 1201 1465 


power | | 

Number of boilers ..| Three | Three Two | 2 Bab- | 2 Bab- 
| single- | single- | single- | cock & | cock & 
| ended* ended | ended | Wilcox | Wilcox 


Size .. ae .. 11 ft. 6in 14ft.3in/13 ft. by} 
by 11 ft./by 11 ft.) 11 ft.” | 
4in. 6in. | | 
Working pressure ..| 200 200 200 | 200 | 200 


Total heating surface! 3971 | 6414 | 3814 | 4400 | 4400 
| sq. ft. | sq. ft. | sq. ft. | sq. ft. | sq. ft. 
Grate area .. .. |120sq.ft. 18148q ft 108sq. ft. |88 sq. ft./88 sq. ft. 
Weight of boilers, up- 100 tons/137 tons'76} tons 38} tons/40} tons 
take and lagging to | | 
funnel and base | 
Weight of hot water! 40} ,, | 63,, | 33h ,, | 10k,, | 10}, 
OF 9 


Weight of fire) 9},, 10:;, 5d yy +, 94 ,, 
mountings and} | 
bricks | | 
Weight of boiler; 4} ,, ee 33 ,, Sh a 
mountings 


Weight of fans,; 14},, none none none | none 
heater tubes, &c. 
Weight of seatings..| 7 ,, 45] 2%» | 45] 3 4 








Total weightofabove |176},, 219 ,, 119 ,, 66 ,, | 67 ,, 





Indicated horse-| 12,48 


| 10.04 12.04 
power perton .. | | 


18.19) 21.85 
| | 
\ ' 


* Ellis Eaves’ system of induced draught with Serve tubes. 














GAS FOR POWER PURPOSES.* 
By Joseph Emerson Dowson, M. Inst. C.E. 

GAs engines driven with ordinary town gas offer the 
following advantages compared with steam engines: N 
ground space for a boiler is required, and no chimney ; 
there is no boiler to clean and repair, and no boiler 
insurance ; there are no clinkers and ashes to remove and 
no fireman to pay; the gas engine can be stopped or 
started at will, and there is no loss of fuel during the 
stand-by hours. Besides all this, there is the important 
fact that there is always a large storage of power to fall 
back on in the gasholders at the gas works. For inter- 
mittent work, such as hoisting, printing, &c., and for 
moderate powers working constantly, gas engines driven 
by gas taken from the town mains have such manifest 
-advantages that to a large extent they have superseded 
steam engines, and will doubtless continue to do so. 
Almost the only drawback to the use of town gas is its 
cost, but in some places the day pressure in the mains is 
too low and gives trouble. It is generally admitted that 
when town gas costs more than 3s. per 1000 cubic ft., the 
working cost of an engine indicating more than about 30 
HP. exceeds that of a steam engine of the same power, 
under the usual conditions of regular working. 

For larger powers it is now usual to work a gas generat- 
ing plant in connection with the engine, or there may be 
several engines served by one gas plant. In such cases 
the gas plant is to the gas engine what the boiler is to the 
steam engine. Approximately it occupies about the same 
ground space as a steam boiler of the same horse-power, 
and the fireman is of the same type in each case. With 
the gas plant there is no need of a chimney stack ; but in 
towns or where there are adjoining houses it is desirable 
to have a small waste pipe from the generator carried up 
above the level of the roofs, so that when the fire in the 
generator is blown up after standing, the then 
formed may be blown off without nuisance. The repairs 
of a gas plant usually cost much less than the cleaning 
and repairs of a boiler for the same power. The first 
engine driven with generator gas was in 1879, and since 
then the adoption of this system of power has spread so 
rapidly in all countries that it is now quite impossible to 
estimate the numbers in use. The general outcome is 
that engines of good make (indicating 50 H.P. and 
upwards), driven by generator gas of average quality, 
consume about 1 lb. of fuel, whereas good steam engines 
require 2 lb. to 3 lb. per I.HP. hour. 

n engine indicating about 120 HP. has been run on 
test for five hours, with an actual fuel consumption of 
only ? lb. per ILHP. On another occasion, with an 
engine indicating under 33 HP., the gas plant was 
placed on a weighing machine, so as to obtain a series of 
actual records of the weight of fuel converted into power, 





* Paper read at the Institution of Civil Engineers. 
Engineering Conference. 
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and even on this small scale of working the fuel consumed 
was only 1.2 lb. per I. HP. hour. 

It may be accepted that gas engines of 50 I.HP. and 
upwards may be worked, under usual conditions, with 
1 lb. fuel per ILHP.; but it is right to point out that 
these results cannot be obtained with all kinds of fuel. 
For heating furnaces and other such work, generator gas 
can be made with bituminous coal, but for engine work 

so made carries too much tar and other impurities. 
fo avoid this trouble the generator gas used for engines 
is made with anthracite coal or coke. The price of the 
small anthracite is 6s. to 7s. a ton at the pits in South 
Wales and near Glasgow, and for the south and west of 
England, and in most parts of Scotland, the cost of this 
coal delivered is about the same as that of steam coal. 
In the Midlands and northern counties it costs more, and 
then local coke is used. 

Lately Dr. Mond has been working a gas plant with 
bituminous coal, and in his special treatment of the gas it 
can be used for engine work, but at present he can only 
work his process continuously, night and day, in a plant 
capable dang not less than 2000 I.HP., so that for 
ordinary purposes it is not suitable. Jt is tolerably 
certain that sooner or later engines will be worked with 
bituminous coal ; but without waiting for that particular 
result, the fact remained that great economy is already 
effected by using anthracite or coke. jl 

Another important feature of gas is that it does not 
condense or lose power on its way to the engine ; on the 
contrary, the more the is cooled, the better it is for 
the engine, as each charge of gas which enters the 
cylinder is more dense, and has consequently greater 
energy. With steam the reverse is the case; there is 
also trouble with leaks in the piping, but with gas there is 
no such trouble, as the pressure is low. One result of 
being able to convey gas any distance in pipes, without 
deterioration, is that there can be a separate engine in 
each department of a large factory, with light shafting for 
each. Tt is no longer necessary to have heavy shafting to 
drive the whole of a mill or factory from engines placed 
near the boilers. 

The electrical transmission of power in shipyards and 
other works covering a large area is now being adopted 
extensively, and in this way some of the loss from con- 
densed steam is avoided. But the power for driving the 
dynamos still has to be provided, and the most economical 
is gas power. One of the leading firms on the Clyde is 
now putting in a large gas plant for this purpose. There 
are fm several instances of gas power being used for 
electric lighting, as well as for pumping water, pumping 
sewage, &c. 

The stand-by loss of a steam boiler is considerable, 
whereas that of a gas generator, capable of serving 200 
HP., is only 3 Ib. to 5 lb. per hour. 

As to the fuel consumption of steam engines, it is usual 
to say that non-condensing engines require 2 lb. to 3 Ib. 
coal per I.HP., but it may be well to remember the words 
of Sir F. Bramwell in his Presidential Address in 1885, 
concerning engines working under ordinary practicai 
conditions : 

“In an investigation instituted last year by the 
Corporation of Birmingham, when considering whether 
they should approve of a proposal to lay down power- 
distributing mains throughout their streets, it was found 
on indicating some six non-condensing steam engines 
taken indiscriminately from among users of power, and 
ranging from 5 nominal HP. up to 30 nominal HP., that 
the consumption in one instance was as high as 27.5 Ib., 
while it never fell below 9.6 lb., and the average of the 
whole was as much as 18 Ib.” 








CARBURETTED WATER-GAS.* 
By Corset Woopa.t, M. Inst. C.K. 

WITHIN a period of about 10 years the whole — of 
illuminating gas supply in the United States has been 
revolutionised by the introduction of carburetted water- 

as. It was not till 1890 that it was first made for distri- 
ution in the United Kingdom, the pioneer being the 
Gas Light and Coke Company, who in that year erected a 
plant at Beckton to make about 1,000,000 cubic feet daily. 
Since then the development of its use has been very rapid. 
Before the demand for next winter has to be met, apparatus 
sufficient for the output of about 20,000,000 cubic feet 
daily will have been erected in London alone, while in 
Liverpool, Manchester, Birmingham, and some 30 other 
considerable towns, it will be supplied in greater or less 
proportion. The quantity of carburetted water-gas made 
will probably reach this year 50,000,000 cubic feet daily, 
or about 8 per cent. of the maximum output in the Uni 
Kingdom for lighting and other purposes. The some- 
what remarkable growth of this new phase of the gas 
industry has attracted but little attention either from the 
public or the technical press, and_ these preliminary ob- 
servations are made in order that its importance may be 
appreciated. : 
ater gas is made by passing steam through a deep 
bed of incandescent coke or anthracite coal. The oxygen 
of the water combines with the carbon of the fuel, and 
the result is carbonic oxide and hydrogen gases-in nearly 
equal proportions. Plain water-gas so formed is non- 
Inminous, but when burned its flame-temperature is even 
eater than that of ordinary coal gas. use of this 
igh flame-temperature, it has found a place in certain 
manufactures, being used chiefly for welding metals, 
Efforts have been made to apply it also to lighting pur- 
3; the heat of combustion of the non-luminous flame 
as been utilised to raise to incandescence a refractory 


* Paper read at the Institution of Civil Engineers. 
Engineering Conference. Section VI.—Water Works, 
Sewerage, and Gas Works, : 
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substance, as in the case of the familiar incandescent gas 
lamp. These efforts have not been successful. The gas 
having only half the calorific value of ordinary coal gas, 
is proportionately costly to distribute, and the inconve- 
nience attending the use of burners requiring much atten- 
tion and frequent renewal bars the way to its adoption. 
Plain water-gas is also without odour, and would conse- 
quently be highly dangerous if distributed as made. 
Some substance should always be specially combined with 
it, the smell of which would make its presence palpable. 

Carburetted water-gas, as used for lighting purposes, is 
made by introducing into the water gas in process of 
manufacture a hydrocarbon oil, or distillate, in quan- 
tity varying with the illuminating value desired. There 
are many varieties of plant employed, and it is not 
necessary to discuss here or now their respective advan- 
tages. The producer or generator is charged with 
coke to a working depth of from 5 ft. to 6ft. This 
charge is raised to the necessary temperature by an air 

blast. The producer gas generated during this process is 
carried on through the two following vessels, called respec- 
tively the carburetter and the superheater. Both these 
chambers are filled with firebrick chequer-work, which is 
heated by the hot gases carried over from the generator. 
When the bed has been heated to incandescence, the 
blast of air is shut off, steam is introduced, and passing 
through the heated carbon, is decomposed as already 
described. The resultant gas leaving the generator enters 
the carburetter at the top. The carburetting or enrichin 
oil, which has been previously heated by passing throug 
a spiral pipe placed in the current of the hot gas, is also 
he a at the top of the carburetter, entering in a 
finely divided spray or vapour. The gases travel together 
through the carburetter and the superheater or fixer, and 
are then taken through condenser, washer, and purifiers, 
as in the case of st coal gas. The temperature of 
the fuel bed is rapidly reduced by the entering steam, and 
so also is the chequer-work in the rest of the apparatus. 
After a run of a few minutes the steam is shut off, com- 
munication with the gas mains is closed, the air-blast is 
again turned on, and the heat of the apparatus restored. 
These processes are alternated, gas-making being con- 
tinued six or seven minutes, and the recuperation for 
about four. Fuel is fed through the top of the generator 
hourly, and the furnace is cleaned and clinkered about 
three times in 24 hours. 

The cost of carburetted water-gas is determined chiefly 
by the price at which oil can be bought. The sources of 
supply are the wells of Russia and America, and also, 
though to a small extent only, the shale oil works of Scot- 
land. At present suitable oil can be purchased at 24d. 
per gallon at English ports, which represents about 23d 
at the average gas works. Gas ofan illuminating value 
of 20 candles will require three gallons of oil per thousand 
cubic feet, and 40 lb. of coke will also be used in making 
that quantity. 

The cost of making gas of 20 candle-power with oil at 
2d. per gallon, and coke at 15s. per ton, will be 1s. 4d. 
per 1000 ft. in the gasholders. This is about the same 
as the current average cost of making coal gas of 15 
candles. 

The chief use to which carburetted water-gas has been 
hitherto applied in Great Britain has been for enriching 
ordinary coal gas. The —— of the gas made from 
north country coal is not equal to the standard required 
in many cases by Parliament. Cannel coal, yielding 
gas of nearly double the illuminating value of ordinary 
coal, has been used to bring up the average. The quan- 
tity of cannel coal available is reducing, and the price 
tends to increase. Oil gas in several forms has been sub- 
stituted for cannel, and of these various forms carburetted 
water-gas is, on many grounds, the most advantageous. 
The quality of the gascan be varied at will and immediately 
by regulating the quantity of oil used, and the economy 
of the process is more apparent as the candle-power is 
raised. For instance, gas of 20 candles is made for 1s. 4d. 
per 1000 ft.; by adding one gallon of oil, the quality is 
raised to 27 candles and the cost to 1s. 6fd. An addition 
of 35 per cent. of light has been obtained by an increased 
expenditure of 17 per cent. 

Some incidental advantages attaching to the manufac- 
ture of carburetted water-gas, as compared with coal gas, 
may be named. The cost of the plant for a given output 
is less. The labour is of a much less exhausting character, 
and the number of men is reduced by about 70 per cent. 
The plant is available at its full power within about three 
hours of lighting up, while coal-gas retorts require as many 
days. A better price will be obtained for the coke, because 
there will be a less quantity on the market. Gas ofa a 
quality can be burned with much less liability to smoke 
than heretofore. Against these and other advantages it 
has been argued that the presence of a high percentage of 
carbonic oxide makes the gas more than usually dangerous 
to the user. This objection has been met in America by 
the fullest inquiry into all cases of gas poisoning, with the 
result that there are now no limitations imposed as to the 
percentage of carbonic oxide. d 

The odour of carburetted water-gas is pungent, and a 
proportion of one to 8000 makes the atmosphere of a 
room offensive ; such a proportion is, however, absolutely 
harmless. It is hardly necessary to say that lighting gas 
is made to burn, and not to breathe. When leaks occur 
they should be discovered and stopped, for whether the 
gas contains little or much carbonic oxide, it will be in- 
jurious and in time fatal. The author knows of no case 
in which evil results have followed from inhaling car- 
buretted water-gas where the consequences would not 
have been the same with ordinary coal gas. 








CENTRAL ARGENTINE RAILway.—The Argentine Govern- 
ment has approved plans sepa by the Central Argen- 
tine Railway Company for an extension of its system 
from Pergamino to Colon. 


ELECTRO-TURBO GENERATORS. 


The Application of the Steam Turbine to the Working of 
Dynamos and Alternators.* 


By the Hon. Cuartes ALGERNON Parsons, M. Inst. C.E, 


THE steam turbine has been developed into a motor; 
which utilises steam with a high degree of economy. It 
possesses considerable simplicity, and as its speed of 
revolution is high, and it runs with perfect steadiness, it 
is manifestly a suitable motor for the driving of dynamos 
and alternators. 

The first compound steam turbine directly coupled to a 
dynamo was constructed in the year 1884. It ran at 
18,000 revolutions per minute, and gave 6 electrical horse- 
power ; successive improvements were introduced, and it 
was further adapted to condensing. Within the last five 

years, direct-coupled turbine-dynamos and alternators of 

500 to 700 electrical horse-power, both condensing and 
non-condensing, have been constructed and put to work, 
and at the present time above 30,000 horse-power of these 
motors are at work in England. 

The Compound Steam T'urbine.—The compound steam 
turbine of the ‘‘ parallel flow type” consists of a series of 
parallel flow turbines set one after the other on the same 
shaft, so that each turbine takes steam from the preceding 
one, and delivers it to the next. The steam entering by 
an inlet all around the shaft, passes through the successive 
turbines of gradually increasing area of passage-way, and 
is expanded by small increments of volume at each tur- 
bine, till it arrives at the next series of turbines; these 
are of larger diameter, and consequently greater peripheral 
speed and capacity, and they allow of further gradual 
expansion. The steam then flows to the last series of 
turbines, where the expansion being completed, it passes 
to the exhaust pipe. The rows of caties blades are 
formed of hard brass, and accurately shaped; those keyed 
into the shaft project outwardly, and nearly touch the 
case ; those keyed into the case project inwardly between 
the moving rows, and nearly touch the shaft. The 
turbines are so proportioned that the steam passes from 
one row to the next throughout the entire turbine with 
the most suitable velocity for economical working under 
the prescribed conditions. On the right are the dummy 
or rotating pistons to balance the end pressure of the 
steam. 

In the compound steam turbine of the ‘“‘radial flow 
type” the rows of turbine blades are keyed into and 
project from the faces of moving discs attached to the 
shaft, and fixed discs attached to the casing. The course 
of the steam is outwards, through the rings of blades, then 
inwards, and again outwards through the blades on the 
succeeding disc, and so on, and the expansion is completed 
in sing outwards through rows of turbine blades on 
ietlh alder of the large disc. The end pressure is here, as 
in the case of the parallel flow type, balanced by a 
revolving piston. The bearings are of special but simple 
construction. Around the bush in which the shaft re- 
volves are placed three concentric loosely-fitting tubes, 
truly bored and centred ; the action of these tubes being 
to form concentric extremely thin layers of oil around the 
shaft, which act as a cushion and prevent hammering or 
vibration of the shaft arising from any small errors of 
balance that may be present in the moving parts. The 
bearings are kept continuously supplied with oil by a 
pump, and in the case of large plants, an oil-cooler is 
fitted, through which the pump forces the oil to the 
bearings. Generally the bearings are fed from open oil- 
boxes, but sometimes they are closed, and the oil forced 
in under considerable pressure. 

The Governor.—The governor chiefly used has been one 
in which the steam admission valve is worked by a steam 
relay, the valve of which is controlled by a solenoid, and 
the action has been rendered more sensitive, and the 
economy of the motor at light loads improved by super- 
imposing a en motion to the position of the 
relay valve, the action being to eliminate friction and 
stop hunting, as well as to admit the steam in blasts at 
full pressure, and of larger or shorter duration, according 
to the work required from the motor. In some cases the 
solenoid has been replaced by a centrifugal governor of 
ordinary type. 

The advantages of the turbine for driving dynamos and 
alternators may be summarised as follows: 

1. Smaller first cost of plant. 

2. Smaller cost of building and foundations. 

3, Smaller cost of upkeep. 

4. Reduction of engine-room staff, the machinery being 
smaller and lighter, and more easily managed and 
controlled. 

5, Ease and rapidity of running up plant. 

6. Impossibility of injury of turbines through priming. 

7. A total absence of grease in the exhaust steam or 
condenser. 

8. The smaller first cost of plant, especially in the 
larger sizes, enables more spare plant to be kept ready 
suitable for the load, and consequently effecting a con- 
siderable saving of coal. 

9. A small consumption of steam at average load in the 
larger sizes, and abnormally so in the large sizes of the 
condensing types. 

10. Greatly diminished vibrational disturbance to the 
ground and building, owing to the absence of reciprocating 

rts. 
wa radial turbine was tested by Professor Ewing in 
August, 1892.+ This machine has since that date been in 
constant use by the Newcastle and District Electric 
Lighting Company. The repair account of this company 
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+ See ENGINEERING, vol. liv., page 571. 


for the whole of their machinery and boilers has averaged 
0.08d. per unit over the last four years. 

The author exhibited a diagram giving the consumption 
of a 200-kilowatt turbo-generator 1000 amperes at 200 
volts, with drum-wound armature, the turbine being of the 
— flow type, and suitable for working either con- 

ensing or non-condensing. 

Eleven 350-kilowatt turbo-alternators are in use at the 
Metropolitan Company’s stations. 

Four 75-kilowatt plants, continuous current, 105 volts, 
generate the current for the Hotel Cecil. 








SHOULD GENERATING PLANT BE 
MOUNTED ON SPRINGS ? * 
By James Swinsurne, M. Inst. C.E. 


Tuis is really part of a larger question: Should moving 
machinery be mounted on springs? The question con- 
cerns both the health of the moving machinery, and of 
the people who may be moved by it. In central stations 
and in passenger steamers, the shaking caused by 
machinery is most serious: in flour mills, for example, 
it is rather a question concerning the gear itself. 

If we consider, say, a direct acting-pump in space, it is 
a system that of course cannot move its centre of gravity 
asa whole. If then its pistons and plunger move in one 
direction, the rest must move in another direction, the 
distance depending on their masses. Any imperfectly 
balanced machinery must therefore move its plate if 
freely suspended. A perfectly balanced engine is thus an 
engine whose centre of gravity never varies relatively to 
its bedplate. This definition is really too small, because 
a moving system, such for instance as two cranks at 120 
deg. on opposite ends of a shaft, do not change their 
centre of gravity, but give the bedplate a rocking bet non- 
translational movement. A gas-engine with a fly-wheel, 
similarly, tends to rotate its bedplate at each impulse, 
round an axis parallel to that of the shaft. A balanced 
engine is therefore really one which does not move its 

nlate if freely suspended. Such an engine is practically 
never realised. 

When an engineer sees an engine bedplate moving, his 
first instinct is to bolt it down; it then moves a little 
less, but still moves, and he has a sort of feeling it must 
shake itself to pieces if allowed to move. Bolting down 
an engine to a bed of concrete is merely increasing the 
size of its effective bedplate, but the whole bedplate, 
including the concrete, must now be moved. It rests on 
the earth, moves slightly, and communicates vibration to 
neighbours who are longing to be compensated for 
disturbance. 

Sometimes the concrete bedplate is isolated by mount- 
ing it on felt: that means that the larger bedplate is 
mounted on rather imperfect springs. 

A rather striking case is that of church bells. Bells are 
very much out of balance, and the bedplates are mere 
cages of timber ; so the bedplates would tend to move a 
good deal. The bell people do not like to see it move, so 
they wedge it to the steeple, and the result is a cracked 
steeple. The consequence is, that you often hear that 
such a church has a very fine 1 of bells, but the 
cannot be used, as the steeple will not stand it. Though 
this may be a relief to people whose ears are in tune, it 
— be cheaper not to make bells, than to make them 
and hang them so that they cannot be used. 

The question is, if the bedplate of an engine wants to 
move, why shouldit not have free play? As far as the 
engine goes, a little thought will show that all its parts 
are subjected to smaller stresses if the bedplate is free to 
move. An engine will therefore wear longer if it is 
allowed to move its bedplate. As to the foundations, if 
the bedplate is allowed to move, no foundations to speak 
of are needed ; and there is no vibration communicated to 
the ground. : 

The writer has tried this arrangement on a small scale. 
There is a small dynamotor on one of the top floors of Mr. 
Crookes’ house which is very much out of balance, and 
rendered the house uninhabitable at first. It is now on 
springs and makes no noise. There is also a dynamotor 
for electrolytic work in the writer’slaboratory. It has no 
springs, and no one has any inkling of a chance of 
complaining. 

In passenger steamers the throb of the engine is 
exceedingly unpleasant; in fact, many people would 
rather go by a aon boat than travel 21 knots, and be at 
the same time shaken 42 more knots by his pedometer. 
Mounting marine engines on springs seems rather a bold 
suggestion, and perhaps we ought not to begin there. 
The moving systems are so heavy in proportion to the 
fixed (or “‘attached ” is the better word), that the marine- 
engine is a particularly difficult case. 

The idea of mounting engines and dynamos on springs 
was mooted by the writer in ‘‘ Industries” in 1892, The 
editor, in addition to being a sound engineer, is a man of 
caution, so the communication came out as an anonymous 
letter. Mr. W. W. Beaumont has, however, done a 
great deal of real work on the subject, especially in 
connection with flour-mills. He has introduced his 
‘‘vibromotor” principle. This principle is simple. ‘‘ If 
gear wants to wobble, let it wobble.” The idea seems 
sound ; the discussion will perhaps throw new lights on it. 





Pic In GeERMANY.—The production of pig iron in Ger- 
many in 1895 amounted to 5,464,000 tons, as compared 
with 5,380,000 tons in 1894. In 1890 the output did not 
exceed 4,658,000 tons; and in 1886 it stood at 3,528,000 
tons. 
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PIONEER RAILWAYS. 


The Location and Cost of Working of Pioneer 
Railways.* 

Introduced by Mr. R. Ettiorr Coorrr, M. Inst. C.E. 

In introducing this subject as one for discussion in this 
section of the Conference, the author proposes merely to 
give such an outline as will form a basis upon which any 
members taking part in the discussion can give their 
opinions and the results of their individual experience. 

The question of how to deal with railway communica- 
tion in sparsely — districts, or in localities where 
it is anticipated that improved means of transport will 
improve their natural capabilities, has taken different 
forms in various countries and districts. 

The varieties of opinion which have prevailed has re- 
sulted in many anomalies, which have greatly hampered 
the future progress of these countries so far as facilities 
of transport are concerned. 

In considering the question of the location and construc- 
tion of pioneer railways in undeveloped districts, it is, in 
the author’s opinion, of primary importance to keep in 
mind the fact that a locality which may at the time only 
be capable of producing a traffic which would pay on the 
most moderate capital expenditure may, and probably 
will, within a few years so increase in prosperity by the 
facilities afforded, that large expenditure, out of all pro- 
portion to the first cost, has to be incurred to meet re- 
quirements of traffic which may be quite beyond what the 
ee: aa of the railway in the first instance ever antici- 

ated. 

. In locating the route of such a railway, and deciding 
upon its general character, the following points must first 
be considered : 

(1) The gauge of the proposed railway. 

(2) The steepest gradient. 

(3) The sharpest curves. ; 

(4) The design and strength of the bridges carrying the 
line over any rivers or watercourses. 

(5) The character of the rolling stock to be used. 

(6) Permanent way. 

1. With reference to the gauge, opinions differ very 
greatly, and without going into the relative merits of the 
various gauges which have been adopted throughout the 
world, the writer is of opinion that, as a general rule, the 
gauge should be the same as that of the general system 
in connection with which the proposed railway may at the 
outset, or at some future time, have to work. 

Of course, the location of a proposed railway may be 
such that there may be no reasonable possibility of its 
ever becoming more than a mere local line between fixed 
centres. 

Some of the members present may be aware that in the 
early days of the Cape Colony the two railways, which 
were the pioneers of railway construction in that colony, 
consisted of a line to Wynburg and one to Wellington of 
a —s length of about 53 miles. The gauge adopted was 
4 ft. 84 in. 

At that time the northern boundary of Cape Colony, so 
far as ordinary trade and civilisation was concerned, only 
extended northwards as far as Worcester—a distance of a 
little over two miles. ; 

hen it became necessary to connect up the few towns 
lying to the north, a railway of the cheapest description 
was considered all that was necessary, and the gauge 
adopted was 3 ft. 6 in. There was no idea in the minds of 
the authorities at that time that this was really the 
yioneer of a great through railway, stretching from Cape 
Town to the Zambesi. 

Each successive extension northwards has been con- 
tinued on the same gauge, and the first two railways con- 
structed were altered a few years since to the same gauge. 

This gauge is bound to work-well, and is quite able to 
deal with the very large traffic passing over the line. In 
locating the route, however, for the first 100 miles or so, 
— extensions to the north were not apparently con- 
sidered. 

This is merely an instance of the necessity of keeping in 
view the fact that a pioneer railway may become a great 
trunk line. 

2. With reference to the ients the author thinks 
there may be more latitude than as — gauge. Toa 
great extent the general contour of the country through 
which the railway has to be constructed governs this ques- 
tion, but in this respect also the future of the railway of 
which the pioneer line is possibly only a beginning must 
be carefully considered. 

If the country consists of moderate undulations, the 
pioneer line can be constructed practically on the surface, 
and when the traffic has develo sufficiently to justify 
further expenditure, the formation can be altered so as to 
secure a more uniform grade. In many cases a railway 
similar to a contractor’s ‘‘overland route” would be quite 
justifiable. This was the system largely adopted in the 
early days of railway construction in America. 

In traversing a hilly district, works of a more perma- 
nent character become essential on account of the great 
cost which material alterations and improvements would 
involve, but in view of future developments it may often 
be desirable, in laying out the line, to avoid a continu- 
ously steep gradient by concentrating the rise at some 
particular spot and surmounting this by one of the 
systems of rack railways. 

In many cases a tunnel may afterwards be substituted 
for the rack portion when the development of the traffic 
justifies the change. 

In other cases, provided the ruling gradients are not 
exceeded, it is justifiable to contour round the bills 
rather than go to the expense of a tunnel or tunnels whilst 
the line is in its pioneer state. This is the system which 
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has been generally adopted at the Cape, where the 
steepest or ruling gradient is 1 one in 40, which is the 
steepest which the author would suggest except under 
exceptional circumstances. 

3. The question of the minimum radius of curve to be 
adopted is of equal importance to the foregoing con- 
siderations, as the practicability of constructing a railway 
from an economical point of view depends upon the curves 
which can be used. 

Although the author has constructed railways of the 
pioneer class with curves of 3 chains with a gauge of 
4 ft. 8$in., he considers that nothing sharper than 5 
chains is desirable if there is any probability of the rail- 
way ever having to deal with a large goods traffic or fast 
passenger traffic. 

4. Although it is clear that in a pioneer railway the 
line should be laid out, so far as practicable, to avoid 
costly bridges, there are, of course, rivers and watercourses 
which must be met with in any line of any considerable 
length, and the author thinks that although the smaller 
ones may be constructed of timber of a cheap design of a 
temporary character, all the large works should be care- 
fully located and constructed in a permanent manner, 
and of sufficient strength to carry the heaviest rolling 
stock which the development of the traffic will necessitate. 
The difference in first cost is comparatively small to the 
cost and inconvenience of reconstructing the larger river 
bridges. 

5. The rolling stock will necessarily vary with the class 
and amount of traffic to be dealt with, and the weight 
and character of the permanent way. 

In Italy on the railways of the third category which 
have been largely constructed in that country to serve 
the light agricultural traffic, engines of 12 to 15 tons 
weight are largely used, which take trains of only four or 
five passenger coaches or goods trucks. 

On the other hand, engines weighing with their tenders 
about 80 tons are now bein aaa in other countries on 
pioneer lines with a guage of 3 ft. 6 in. 

6. With reference to permanent way, there has been a 
growing tendency of late years to lay down heavier rails 
(even where in other respects the construction is of the 
cheapest character) than was the case a few years ago. 
Where rails of 40 lb. to the yard were considered ample, 
60 Ib. to the yard are now looked upon as more suitable 
The author, " aomomcat thinks that where the weight of the 
engine does not exeeed about 30 to 35 tons, rails from 45 
to 50 lb. are ample whilst the line is in its pioneer 
state. 

The author regrets that the space allowed for the intro- 
duction of this subject prevents the possibility of intro- 
ducing the subject of working expenses. In the discus- 
sion, however, it will be competent for any member to 
raise the point, and the author may mention that, in 
those lines of a pioneer class with which he has been 
connected, the working expenses varied according to the 
local circumstances rm i the gradients to be dealt with at 
from 45 to 75 per cent. of the gross receipts. This, of 
course, only applies to normal conditions, the cost of 
working in one case during a long succession of bad 
weather having amounted to 110 per cent. 





ECONOMY IN LIGHT RAILWAY 
CONSTRUCTION. 


What is True and False Economy in Light Railway 
Construction ?* 


By Artuur Caprick Patrn, M. Inst. C.E. 


Wuart is true or false economy in light railway con- 
struction is largely governed by the fact that the capital 
that can be raised for such undertakings is very limited, 
and therefore expenditure which might be very good 
economy if the funds were easy to get, is very bad economy 
where the reverse is the case. Apart from the cost of 
financing the capital, it is clear that the smaller the volume 
of traffic to be carried into or out of a district, the smaller 
should be the capital expenditure. 

If railways are to made in purely agricultural 
districts, the earning power will only equal from 4. 
to 7l. per mile per week. The greater economy in first 
cost is therefore absolutely necessary. 

In the United Kingdom it may be taken as a rule that 
the public roads are unsuitable for the laying down of 
light railways, although there are a few exceptions ; were 
it otherwise, light railways might be extended toa very 
considerable mileage. It is evident that most of the 
roads follow the route of the old pack-saddle tracks, or 
what were only footways or occupation roads, and the 
services of an engineer were rarely called for, except in 
very hilly or mountainous districts. In the construction 
of the turnpike roads the talent employed was mostly 
local, and a glance at the Ordnance map will show how 
even these roads, as well as others, have been pushed out 
of their natural route to suit the convenience of the all- 
powerful landowners. As a result, the gradients are un- 
necessarily bad, causing a permanent daily loss to the 
district by the extra cost of traction and wear of vehicles 
and roads. To perpetuate this loss by laying light rail- 
ways along them would be folly. This daily loss going 
on all over the country has never been fully recognised, 
and the indirect as well as the direct advantages to be 
gained by the construction of properly located light rail- 
ways, or subsidiary lines, or elongated sidings to the main 
lines, have never been properly appreciated. It is true 
economy in locating these lines to contour the hills rather 
than go through them. ; 

Since the days of canal construction, when contouring 
was an art in which the engineers of that time were 
adepts, the numerous advantages to be gained by follow- 
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ing the surface of the ground have been lost sight of in the 
desire tu make the line of as short a length as ible, 
When cuttings and banks are made, works of art follow in 
the crossing of roads and streams. 

The ordinary maintenance, apart from the permanent 
way, is less on a surface line. A line of greater length 
with easier gradients allows of the use in working of 
lighter engines, and this again allows of the use of lighter 
permanent way. 

Permanent way suita/le for a line of easy gradients and 
a maximum weight of engines, say, of 9 tons on a pair of 
wheels, with rails of 50 lb. per yard, would cost laid, 
complete, 1300/. per mile, so that it is generally true 
economy to lengthen the line rather than shorten it. 

It may be argued that it would increase the cost of 
transit to the passengers or the conveyance of goods to the 
trader, because mileage is the unit of charge rather than 
cost of construction; but to the investor the greater 
length of line at a reduced capital cost appeals 
favourably. 

It is true economy to provide plenty of stations or 
sidings on the route so as to secure all the traffic in the 
district ; to construct shelter for passengers and provision 
for receiving light goods and parcels, and protecting them 
from damage by wet or from pilfering ; to make stages to 
unload goods — to save ee at the stations, and 
release the trucks, also enabling the goods to be easily 
loaded into carts; to lay in loops to the running lines at 
stations, so that trucks can be easily attached or detached 
with as little shunting as possible, and thus avoid delay 
to the trains; this is very important in the case of mixed 
sm and passenger trains; to erect a strong timber 

ence where the line passes through grass land on which 
cattle are placed, and of light steel wire through arable, 
down, wood, or heath land. 

In light railways it is desirable to insist on the trains 
being limited in speed. e saving in wear and tear of 
engines and rolling stock is considerable, and greatly 
reduces the cost of maintenance of the permanent way. 
From 12 to 15 miles an hour should be the limit of 
speed. 

The inconvenience that was occasioned through the 
adoption by the late Mr. Brunel of the 7-ft. gauge for the 
Great Western Railway appears to have ak deeply into 
the minds of the public, and any proposal to construct 
lines of a narrower gauge than 4 ft. 84 in. is received with 
disfavour. The inconveniences of a break of gauge for a 
light railway have been very much over-stated, and it cer- 
tainly is not more inconvenient to a passenger to step 
from a carriage of the ordinary gauge into one of a 
narrower gauge than into one of the same. 

As regards goods and minerals, the prime cost of 
handling varies, according to the description, from 3d. to 
6d, per ton, without using machinery of any kind. 

The expenditure in construction between a broad and 
narrow gauge line used to be put on the slice taken out of 
the centre, varying with the widths of the gauges. That 
argument, however, does not hold water. tt can be 
shown that in the difference between a 5 ft. 84in. and a 
3-ft. gauge the saving in the cost of permanent way will 
be upwards of 40 per cent., and this saving may be in- 
creased in works if the country is at all heavy. 

If the load to be carried will only fill a wheelbarrow, it 
is false economy to provide a cart. It is equally un- 
necessary to buy land wide enough for two lines of way, 
and the experience on the main lines has no sort of bear- 
ing on light railways. 

uch lines can be worked with few exceptions without 
the provision of a line of telegraph or telephone. 

It is unnecessary to provide cattle-pens, carriage-ramps, 
long or high platforms, goods-sheds, carriage-sheds, turn- 
tables, weigh-bridges, signal-boxes, and interlocking of 
signals (except at junctions) until the requirements of 
the traffic when developed have shown them to be neces- 
sary. 

It is false economy to permit the use of any permanent- 
way materials during construction. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on May 28, 
Mr. Shelford Bidwell, President, in the chair, Mr. Elder 
read a paper communicated by Dr. Albert A. Gray, 
M.D., on ‘‘ The Perception of the Difference of Phase by the 
Two Ears.” Theinvestigation relates to certain acoustical 
results obtained some years ago by Dr. 8. P. Thompson ; 
they may be summarised as follows: (a) When two 
simple tones in opposite phases are conveyed separately, 
through tubes or otherwise, to the two ears, the sensation 
of sound appears localised at the back of the head. (b) If 
the respective tones from two forks mistuned to give 
‘*beats” are conducted separately to the two ears, they 
still produce the sensation of ‘“‘beats;” and, to the 
observer, this sensation also seems localised at the back of 
the head. The ‘‘beats” are distinct, but there are no 
true silences, at any rate so long as attention is fixed on 
the note. (c) Although ‘‘ beats” are heard under these 
circumstances, no beat-tones are discernible by the 
binaural method. The author proceeds to explain the 
phenomena on the assumption that there is a physiological 
connection between the nerves of both ears. Tis evidence 
is derived from the following experiments: (d) A vibra- 
ting fork is held opposite one ear; the opposite ear is 
then closed by a finger; the sound of the fork now 
appears louder to the open ear. (e) If the fork is held 
opposite one ear, and the chain of ossicles of the second 
ear is then pressed gently inwards by a fine probe, the 
sound of the fork is heard with increased loudness by the 
first ear. (f) If the chain of ossicles in the second ear is 
dragged outwards by rarefaction’of the air in the meatus, 
the above changes in loudness are no longer perceptible. 
The theory put forward by the author in explanation of 





these results is that they are due to reflex contractions of 
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the tensor tympani or stapius (or more probably both) of 
the first ear. A further observation of Pollak is also 
brought to bear upon the question, i.c., (g) stimulation of 
one cochlea by sound causes contraction of the tensor 
tympani of both ears, and the contraction is permanent 
while the sound continues. This is known to be true for 
the lower animals, and is probably true for man. 

With regard to (a), the author observes that the mus- 
cular sense is then b2ing appealed to in a manner quite 
new toit. The tympani are by nature trained each to 
relax or expand with the other, and they are thrown out 
of reckoning if the phases differ. Or again, the stimuli 
from the two ears may collide at one of the lower nerve 
centres, and thus be annulled before any intimation has 
been received by the brain. The path taken by such 
stimuli is from the nucleus of one nerve, just after its 
entrance into the medulla, across to the corresponding 
nucleus of the opposite side. In these nuclei the stimuli 
from both ears mix. Some of the nerve-fibres have no 
nuclear intercommunication at the base of the brain ; con- 
sequently stimuli passing by these paths are not subject to 
interference ; this agrees with (>), where the silences are 
not complete. (h) It is to be observed that beat-tones are 
sometimes perceived by the ear under circumstances where 
they cannot set a resonator into vibration. This indicates 
that beat-tones may be produced either in the ear or 
nerve centres of the listener, and not exteriorly. (i) It 
has been shown by Dr. Thompson that when two simple 
tones, such as in ordinary hearing produce a differential 
tone, are led singly to the ears, no differential tone is 
heard. From this the author concludes that differential 
tones are not produced in the mind of the listener, nor in 
any of the cerebral centres. From (h) and (i) together, 
the point of production is restricted down to the ear 
itself ; something of the sort was suggested by Helmholtz. 
Again, from (gq), it appears that when two notes are 
sounded so as to give a differential tone, the tensor 
tympani must be in a state of continual contraction, 
for the intervals of silence are too short to permit of 
any relaxation. Meanwhile there are certain periods 
during which the tympani membranes are not acted upon 
by any force external tothe ear. The author is of opinion 
that if the movements of the ossicles upon one another 
were absolutely frictionless, the membranes would come to 
rest in a position where the force of the contracting 
muscle was balanced simply by the tension of the mem- 
brane and the ligaments of the ossicles; but since the 
articulations of the ossicles have some friction, the equi- 
librium is otherwise, and he conjectures that the state of 
affairs is such that any force acting upon the hammer, 
tending to draw it inwards, produces a slight jerk, and 
this repeated gives the necessary impulses for the sensa- 
tion of differential tones. The mechanics of this theory 
is not fully worked out. 

Mr. J. Rose Innes read a paper on “‘ T'he Isothermals of 
Tsopentane.” The author takes advantage of the recent 
experimental work of Ramsay and Young upon the 
thermal properties of isopentane to test a formula giving 
the relation of pressure to temperature for gases gene- 
rally, over a considerable range of volume. From the 
linear equation p = ) T — a, for the pressure at constant 
volume, where a and b are functions of the volume, no 
formula could be found to give close agreement with 
observed results. More definite results are obtained by 
examining a quantity depending upon a and 6 together ; 
such a quantity is the temperature 7 at which, for each 
volume, the substance behaves as a perfect gas. It is 
shown by Tables that tT is nearly a constant for volumes 
from 350 to about 8. Below volume 8 it diminishes very 
rapidly with volume. <A further investigation refers to the 
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curves of Young, for isopentane, and a correspondin 
formula. At volume 3.4 on this curve there is a decided 
peak, suggesting discontinuity. Ether gives a similar 
curve, and the question arises whether such curves would 
not be better represented by two or more equations. 

Professor Young said the diagrams representing the 
observed and calculated isothermals were probably the 
best ever obtained. Divergence among the values of 7 
was explained in part by the smallness of the angle 
between the theoretical isochor for a perfect gas, and the 
real isochor. The point of coincidence was difficult to 
define. Moreover the values of rt were obtained from 
‘*unsmoothed ” values of v. The evidence against the 
linear law consisted in a certain similarity in the shape 
of the different curves. It was not easy to see where 
experimental errors could come in. The peak was a 
very striking feature of the curves, and the agreement 
between the results with ether and those of isopentane 
was very remarkable. These two substances had their 
boiling points close together, their critical temperatures 
close together, and their molecular weights nearly alike. 
The two substances not on'y agreed in each giving a 
veaked curve, but the peak corresponded to almost 
identical volumes. Professor Young hoped at some future 
time to examine normal pentane, and to determine 
whether 7 was a constant for this substance also. 

The President proposed a vote of thanks to the authors 
of the papers, and the meeting was adjourned until 
June 11. 


Tur Execrric Lieut at HuLtt.—At a meeting of the 
electric light committee of the Hull Town Council on 
Friday, Mr. Skinner (the chairman) made a statement as 
to the working results of the past 15 months. During 
that period, he said, they had made a profit of 1931/. 
This covered charges on the sinking fund for two years. 
Had the charge been for 15 months only, there would 
have been a profit of 3031/. The cost of production was 
less, and the number of consumers was increasing. 








LAUNCHES AND TRIAL TRIPS. 


TuE s.s. Ovidia was launched on May 18 by Messrs. 
Joseph L. Thompson and Sons, Limited, of the North 
Sands Shipbuilding Yard, Sunderland, having been built 
to the order of Mr. O. W. Nordin, of Paris. Her prin- 
cipal dimensions are: Length between perpendiculars, 
325 ft.; beam extreme, 48 ft.; depth moulded, 24 ft. 2 in. 
She is designed to have a deadweight carrying capacity 
on alight draught of water of about 5000 tons, and has 
been specially constructed for the timber trade. The 
vessel will be fitted with engines of the triple-expansion 
type, built by Messrs. John Dickinson and Sons, Limited, 
Sunderland, the sizes of the cylinders being 24 in., 38 in., 
and 64 in. in diameter by 38 in. stroke, supplied with 
steam by two large multitubular boilers working at 
160 lb. pressure. 





Messrs. David J. Dunlop and Co., Port Glasgow, 
launched on the 20th ult. the steel twin-screw steamer 
Nigeria, built to the order of the Royal Niger Company 
(Chartered and Limited), of London, for their service on 
the West Coast of Africa. The dimensions of the steamer 
are: Length, 148 ft.; breadth, 26 ft. 4in.; and depth 
moulded, 9 ft. 6 in. ; and she is designed to do her work 
on a specially light draught of water. The machinery 
consists of two sets of compound surface-condensing 
engines, having cylinders 10 in. and 20 in. in diameter by 
15 in. stroke, and large boiler capable of easily main- 
taining steam. 





On Thursday, May 20, there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
to the order of the Neptun Steamship Company, of 
Bremen, a steel screw steamer, the Kronos, measuring 
190 ft. between perpendiculars by 30 ft. breadth by 
21 ft. 9 in. depth. Tri-compound engines have been sup- 
lied by Sir Thetetamiar Furness, Westgarth, and Co., 
simited, of Middlesbrough, having cylinders 154 in., 
25 in., and 41 in. in diameter by 27 in. stroke, and de- 
signed for 160 lb. working pressure. The steamer is built 
to carry about 1200 tons deadweight on 15 ft. 3 in. draught, 
and is intended for the Rhine trade, and her speed loaded 
will be about 10 knots. 





The Clydebank Engineering and Shipbuilding Company, 
Limited, launched on the 20th ult. the paddle steamer 
Brighton Queen, built by them for the Brighton, 
Worthing, and South Coast Steamboat Company, 
Limited. The vessel is 250 ft. long, 28 ft. broad, and 
depth to promenade deck is 17 ft., the gross tonnage 
being over 600 tons. She has been constructed to fulfil 
the requirements of the Board of Trade, and has special 
subdivision by steel bulkheads ; these have been arranged 
so that the ship is formed into 10 water-tight compart- 
ments, and with any two adjacent compartments flooded, 
the ship would still remain afloat. _The engines are of the 
compound diagonal surface-condensing type, havin 
separate condenser, and the boiler is of the double-ende 
return-tube type. The promenade deck extends from the 
stem to within 15 ft. of the stern, and is the full width of 
the ship. 





On Tuesday, the 25th ult., the saloon paddle steamer 
Britannia, recently built by Messrs. Russell and Cc., 
Port Glasgow, for Captain John Williamson, went for a 
trial trip on the Clyde. The engines, which were made 
by Messrs. Rankine and Blackmore, worked without a 
hitch. She has been purchased by the Hastings, St. 
Leonards-on-Sea, and Eastbourne Steamboat Company, 
Limited, of Hastings. 





On Thursday evening, May 27, Messrs. A. and J. 
Inglis launched at Pointhouse a steel screw steamer 
named the Pluto for the Bristol Steam Navigation Com- 
pany. Her dimensions are 240 ft. by 31 ft. by 18 ft. 9 in., 
and her engines of 1000 indicated horse-power. 





Thes.s. Sutton went down the Clyde on May 27 on her 
trial trip. The vessel made the double run between. the 
Cloch and the Cumbrae lights, when the expectations of 
the owners were fulfilled in all respects. The Sutton 
is 344 ft. long by 44 ft. beam, and carries 4600 tons on a 
very limited draught. She was built by Messrs. A. 
at hee: Co., Port Glasgow, to the order of Messrs. John 
Sunley and Co., of London. The machinery consists of a 
set of triple-expansion engines, 224 in., 37 in., and 61 in. in 
diameter by 42 in. -stroke, with two large single-ended 
boilers for a working pressure of 160 lb. The machi- 
nery has been supplied and fitted by Messrs. Hall- 
Brown, Buttery, and Co. 


The Walton Belle, a paddle steamer built at Dumbar- 
ton by Messrs. William Denny and Brothers, ran her 
official trials on May 27. The vessel has been built to the 
order of the Belle Steamers Company, Limited, London, 
and is for their popular Thames service. The hull is sub- 
divided into nine water-tight compartments. Passenger 
accommodation has been provided in the usual handsome 
style of the company’s steamers. The principal apart- 
ment is a social hall, brightly lighted by large windows all 
round. The framing is of polished wainscoting oak and 
sycamore, with panels of lincrusta, the ceiling being 
painted and gilded to harmonise. The sofas, which are 
upholstered in figured velvet, are arranged in bays, and 
there are also several ottomans, the idea being to give the 
saloon a homelike appearance. The first-class dining 
saloon is situated on the lower deck, and is divided into 
two apartments by a water-tight bulkhead in which a 
water-tight door is cut. A similar dining saloon is situated 
forward to supplement the main saloon when the vessel 
is crowded, and is finished in an up-to-date manner. A 
saloon for the convenience of second-class passengers is 








also fitted forward. On the main deck are two special 
private cabins. The steamer has a bow rudder, with 
suitable steering Fear, for handiness in navigating the 
Upper Thames. The steamer is propelled by a set of 
direct-acting, triple - expansion, Reaenal, surface-con- 
densing engines, constructed by Messrs. Denny and Co. 
In order tosecure a combination of lightness and strength, 
which is essential in high-speed work, cast and ingot 
steel have been used wherever practicable in the con- 
struction of the machinery, in place of cast and wrought 
iron. There are three cranks, giving the engine a very 
steady motion. The high-pressure and intermediate 
cylinders are fitted with piston valves, and the low-pres- 
sure cylinder with a double-ported slide valve, all being 
worked by Brock’s valve gear, which insures uniformity 
of lead at all grades of expansion. The reversing of the 
steamer is effected by Brown’s combined steam and hand 
gear, all levers being brought to the starting platform, so 
that the engineer in charge has perfect control of the 
machinery at all times. A large marine boiler supplies 
the necessary steam, and has been built to the require- 
ments of the Board of Trade. It is designed for a work- 
ing pressure of 160 1b. to the square inch, and is fitted 
with one of the builders’ patent spark-catchers, to pre- 
vent hot cinders being driven out of the funnel by the air 
pressure. The trials were run between the Cloch and 
Cumbrae Lights, and gave a speed of 17.48 with the tide, 
and 16.69 against it, a mean speed of 17.09. The contract 
was for 164 knots. 








An Urpan District Councih AND THE WATER 
Diviner.—The annual audit of the accounts of the Urban 
District Council of Ampthill, Beds, was completed on 
Friday last by Mr. W. A. Casson, the Local Government 
auditor for the county, after several adjournments. The 
— were of special interest, owing to objections 
odged by ratepayers to expenditure incurred in the 
employment of Mr. Leicester Gataker, a water diviner. 
There was a considerable attendance of persons interested, 
and the objectors who were first heard by the auditor 
urged that the rates should not be expended in the 
employment of persons —— the art of water 
divination. They produced geological plans and sections 
to show that if the diviner’s recommendations were acted 
on the Council would be boring into a stratum of Oxford 
clay, the depth of which had not been fathomed as yet, 
although a a had been made to 700 ft., and no water 
obtained. The chairman of the District Council, as well 
as the surveyor and other persons, had witnessed the 
process of water finding, and expressed their firm belief in 
the existence of the diviner’s powers, and they had applied 
to the Local Government Board for a loan to carry out 
boring experiments to test his recommendations. The 
chairman, Mr. Field, explained to the auditor that the 
Local Government Board had made an order upon the 
council to procure a water supply within a limited time, 
leaving the council a free hand how they went to work. 
Mr. Leicester Gataker was recommended to them, and 
they unanimously resolved to employ him. In reply to 
the auditor, the chairman said that Gataker did un- 
doubtedly hold out that he had a mysterious power of 
discovering water. His method was to start with his 
arms spread out and walk ~owly over the ground. 
Suddenly he would stop as though he felt a shock, and it 
was there that he “‘located” a spring. He would then 
step backwards and forwards to ascertain the depth of the 
spring and the volume of water. In his report he named 
a number of springs in one field, and the total of the 
water there was more than ample for the town. The 
auditor then heard other rsons affected, and in 
announcing his decision stated that in seeking for water 
the District Council had disregarded the reports of water 
engineers and geological experts, and had gone for 
guidance to a man who was described as a water diviner, 
who had a reputation for discovering water by some 
unusual and peculiar method not possible to ordinary 
persons, and the question he had to settle was whether 
this was legal or not. There seemed to be no doubt that 
divination, whether by aid of the divining rod or not, was 
at the bottom of Mr. Gataker’s method, for this method 
was fully described in the book of testimonials which had 
been sent to the council, and it was evidently this which 
had its attraction for them. Now it was an interesting 
fact that in his letters to the council, Gataker took the 
trouble to do what ordinary professional men would not 
think of doing, namely, to state ‘I guarantee my busi- 
ness to be genuine,” whilst no guarantee whatever, in the 
legal sense, was given that water would be found where it 
was located ; and much money might be wasted in testing 
the accuracy or otherwise of these divinations. Money 
might properly be spent on experimental borings under 
proper advice, but here the council had employed a man 
who held himself out as possessing supernatural power, 
and it had not been proved that the man had any greater 
power than anyone else possessed. He did not think that 
evidence had been brought forward sufficient to justify 
any person in believing that Gataker had succeeded in 
locating springs, each of which, apart from the others, 
would produce the daily quantities ascribed to them. The 
District Council were in the position of trustees of public 
moneys, and assuch must not spend them in a speculative 
manner. In the only case that had come before the 
courts which bore upon this matter, the judges had held 
that ‘‘the pretence of power, whether moral, physical, or 
supernatural, with intent to obtain money, was sufficient 
to constitute an offence within the meaning of the law,” 
and he (the auditor) thought that as Gataker claimed to 
exercise some such power, his employment was clearly 
illegal, and the amount of his fee would therefore be dis- 
allowed, and the gentlemen who authorised the payment 
surcharged with it. They could appeal either to the 
Queen’s Bench Division, or to the 1 Government 
Board, against the surcharge. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
Specification is 


in each case; where none are mentioned, the 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
ifications may be obtained at the Patent O, ~~ 
je 


Copies of Speci, 
Bonk, 25, Southampton Buildings, Chancery-lane, 
the uniform fg of 8d. 
The date of the advertisement of the acceptance of a complete 
| sso ay is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
—— may at any time within two months from the date of 
the advertisement of the tance of a complete speci, ion, 
ive notice at the Patent O, of opposition to the grant of 
atent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1652. R. Conrad, Vienna. Apparatus for Govern- 
ing the Valve Gear of Hydrocarbon Motors. [1 Fig.) 
January 21, 1*97.—a@ indicates in a diagrammatic manner a gas 
engine of any suitable construction. Upon the crankshaft 0 of 
this engine there is mounted a centrifugal pump ¢ which draws 
water through the pipe d and delivers this water through the 
pipe e into the cooling jacket f of the motor. From this space the 
water flows out again at the highest point at g, and flows away 
through the pipe i. The mouth of the pipe / is situated over a 
vessel k which is suspended from a two-armed lever i i!. In the 
bottom of the vessel & there is provided a small valve / which has 
a sensitive regulating device and a small cross-sectional area of 
flow—a needle valve, for instance. The vessel k is also pro- 
vided with an overflow pipe m. The outlet openings of the valve J 
and of the small pipe m are arranged over a discharge pipe 7. 
The two-armed lever ¢ i! is pivoted or fulcrumed in the axis of the 
plug of a cock o which is inserted in the pipe p p! that serves to 
supply the hydrocarbon or other motive fluid. Then, by moving 
the two-armed lever i i!, the supply of motive fluid to the motor 
will be modified, and consequently the motor will be governed 
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thereby. A spring q which, can be adjusted by means of a screw 
y serves to balance the le“¢dr mechanism 7! in equilibrium. So 
long as the motor runs uniformly, the water delivered by the 
forcing device c through the cooling jacket f flows into the vessel 
kand flows out of the said vessel again through the valve 7. But 
if the number of revolutions of the motor increases, then as the 
output or delivery of the forcing device is also increased thereby, 
more water will flow into the vessel k than can escape uniformly 
through the valve 1. In consequence the vessel k will gradually 
become filled, and the excess of weight thereby produced will 
overcome the opposition of the spring q and act to rotate the 
cock o so that the flow of motive fluid is diminished, and thus the 
motor is caused to run more slowly. When the number of revolu- 
tions falls again to the normal rate, the vessel k will become 
lighter, in consequence of the quantity of water that has run off 
in the meantime, whilst fresh water runsin only in a moderate 
degree, so that the flow of motive fluid is again left unimpeded. 
The overflow pipe m serves to prevent the vessel k from running 
over. The motor is thus cooled to an increased degree propor- 
tionate to the increase in its speed. (Accepted April 14, 1897). 


LIFTING AND HAULING APPLIANCES. 


4581. J. Temperley and J. R. Temperley, London. 
Apparatus for ing, Lowering, and Transporting 
Loads. (3 Figs.] February 19, 1897.—A is a central support or 
tower; B, B are the booms or spars which are suspended by 
means of a double system of tension ropes or slings C from the 
top of the tower A, and the inner ends whereof bear against or 
are jointed to the said tower. D are hemispherical bearings or 


pivots between the inner ends or heels of the booms B and the 


























tower A. The tension ropes C are connected to the booms at 
Suitable points E, preferably situated in a horizontal plane coin- 
cident with the longitudinal centre or axis of the boom, so that 
the thrust will be transmitted through the booms in the most 

Vantageous manner. The said ro are moreover provided 


in any convenient manner from the booms B at suitable intervals 
throughout the length of the same, for example, by straps G. 
H is the load carriage or traveller. J, J are guys or stays provided 
for steadying the ends of the booms in high winds, and for security 
when the transporter is left at night. While the traveller H can 
be moved from end to end of the track as in the double cantilever 
transporters heretofore employed, the booms or spars B are free 
to swing or sway about their hemispherical bearings or pivots 
both laterally and vertically as far as permitted by the tension 
and guy ropes. By the employment of the double system of 
tension ropes or slings C above described, efficient means are 
provided for supporting the booms or spars in such a manner as 
to permit them to sway in either direction with the wind, so as to 
relieve them from the stresses to which they would otherwise be 
subjected by wind pressure. (Accepted April 14, 1879). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2079. A. Y. Small, Brockton, Mass., U.S.A. Anti- 
friction Bearings. [10 Figs.] January 26, 1897.—This inven- 
tion relates to means for lubricating and otherwise reducing the 
friction of shafts in their bearings, and is designed with special 
reference to the support and lubrication of shafts from below or 
the underside, the bearing gepporting the weight of the shaft and 
its adjuncts, although the bearing may rest on the shaft or 
journal, as in the case of car-axles, which latter support the bear- 
ing. @ indicates the oil reservoir, of semi-cylindsical shape in 
cross-section, and 6 indicates the cap or cover therefor, the two 
being provided with ears adapted to be secured together by screws 
ec. Within the oil reservoir are bearings f for the antifriction 
rollers gy, said bearings being formed in a plurality of crossbars e 
(preferably three), having orifices #1 next the bottom of the oil 
reservoir, in order that the oil may pass them freely. Each side 
of the reservoir, midway of its length, is provided with an ear h. 














The said ears h are each provided with a cone-shaped recess k to 
form bearings for the pointed trunnions J adjustably carried by 
the ends of the fork a m by means of which the 
shaft bearing is suspended. The ends of the reservoir and cover 
are recessed to admit the shaft », which rests on the three anti- 
friction rollers, and is closely fitted above by the cover b. The 
shaft is provided with collars 0, 0 to prevent oil from working out- 
wardly along the shaft, and the cover b is provided with hoods p 
to receive the upper parts of the collars. The cover is also pro- 
vided with lugs g extending down within the sides of the reser- 
voir, the lower ends of said lugs being concave to bear on and fit 
the trunnions of the two side rollers. The middle or lower one 
of the three antifriction rollers g is preferably larger than the 
others, and this roller (as well as the others if the amount of oil 
in the reservoir is sufficient) takes up oil and applies it to the shaft, 
thus still further reducing the friction and wear. (Accepted Aprit 
14, 1897). 


6253. J. Robertson, Helensburgh, N.B. Machine 
for Screwing Studs. [2 Figs.] March 10, 1897.—This inven- 
tion relates to an improved machine for cutting the thread on two 
ends of astud at one operation. The improved machine consists 
of a revolving die or cutters, and a stationary die or cutters in 
combination with a resisting bolt or rod behind the stationary die 
or cutters. A represents the revolving cutting die, B the 
stationary cutting die, C is a sliding bolt or rod which has an 
adjustable nut ¢ to regulate the travel of the bolt or rod. D isa 
weighted lever pivoted at d. The lower end of this lever is forked 
and engages in a grooved piece c! attached to the bolt or rod C. 
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The stud to be screwed is placed between the two sets of dies, and 
the stationary cutting die is brought forward to press against the 
stud and the machine set in motion. If after the stud has 
entered the revolving cutting die there is more resistance there 
than at the other end, the stud will begin to pass through the 
stationary cutter before the end which is being operated upon by 
the revolving cutter has been fully screwed ; but it will be met by 
the end of the sliding bolt and the increased resistance will cause 
the revolving cutting die to complete its work first. The stud 
will then revolve and force its way through the stationary cutter, 
notwithstanding the resistance of the sliding bolt. (Accepted 
April 14, 1897). 


MINING, METALLURGY, AND METAL 
WORKING. 


11,433. F. Siemens, London. Regenerative Gas 
Furnaces. [5 Figs.) May 26, 1896.—According to this inven- 
tion the structure of the producers is divided into two separate 
structures, building one at each end of the furnace, with a central 
space between them giving access to a door or doors in the back 
wall of the furnace bed. Figs. 1 and 2 show a furnace for melting 
steel or other metal. A is the furnace chamber, B, B the two 
producers, having between them a free space C giving access toa 
door D in the rear wall of the chamber in line with the tapping 
hole or spout E __ Instead of one door D there may be several in 
the back wall. The valve chambers into which gas from 
the producers are connected by a flue G, preferably over the space 
C, and, when necessary, the lower chamber of the producers is 
connected by 4 flue F under the C. In theupper flue G, and 
also in the lower flue F, when such a flue exists, valves or dampers 
H are provided, which are closed when either of the producers is 
being cleaned or repaired, the other producer alone, with addi- 
tional blast if necessary, supplying gas for the furnace flame, 
which sweeps along the bed to the outlet near the end where the 
temporarily idle — is situated. In cases where the producers 
are not thus built separate as shown in Fig. 3, the bed part A of 
the furnace is made longer, so as to project at each end as at 


the bed, a door or doors in line with and o te to a tapping 
hole E or tapping holes in the front wall of the bed being pro- 
vided in either or both of these inclined walls 6, b. These tapping 
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holes are inclined so as to stand at right angles to the inclined 
back walls b, b. Thus from inside the bed the tapping holes may 
be cleared or closed by tools of moderate length having to extend 
somewhat obliquely across the bed. (Accepted April 14, 1897). 


PUMPS. 


30,151. J. Jacobsen and K. Timon, Lead City, South 
Dakota, U.S.A. Pum (2 Figs.) December 31, 1896.— 
This invention relates to double-acting i for raising water 
from great depths in mines. A is the cylinder, which may be of 
any length desired, and in which works the plunger or piston 
B working tightly therein, and carried by the rod C that works 
through a stuffing-box D on the top of the cylinder, as shown. 
The stuffing-box is mounted on the cross-shaped union E to the 
nipple, upon the underside of which the cylinder is connected. 
To the lateral nipples of this union are connected the branches F 
and F!, in each of which is a flap valve f. To the end of the 
branch F! is connected the elbow G, to which is connected the 
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vertical pipe H. To the lower end of this pipe H is joined the 
elbow H! which connects by the lateral branch I with the coupling 
j to which is connected the pipe # that extends into the water. In 
this lateral branch I isa flap valve 1, J is another flap valve in 
the pipe K connecting the coupling j with the coupling K! to 
which the lower end of the cylinder is connected as oon This 
coupling K! has a lateral socket k to which is connected the lateral 
pipe L. In this pipe L is a flap valve J, and to the outer end 
thereof is joined the elbow M in which is secured the lower end of 
the vertical pipe N. The upper end of this pipe N is held in the 
coupling O on the outer end of the lateral branch pipe F, and to it 
the discharge pipe is designed to be secured, and which may lead 
to any desired point of discharge. (Accepted April 14, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8067. R.P. Wilson, London. Electric Go- 

Appliance for Steam Water-Wheels 
and the e. [4 Figs.) April 16, 1896.—This invention utilises 
the principle that when a disc or closed conductor of manganin 
copper or other suitable metal is rotated in a permanent and con- 
stant magnetic field or the converse, a reactive effect on that 
field is a which is directly proportional to the s at 
which the said disc is rotated, and conversely when a metallic disc 
as described is rotated at constant speed in a magnetic field of vary- 
ing intensity, the reactive effect upon the field varies in direct pro- 
portion to the variations in its intensity. The metallic disc D is 
mounted upon a shaft S carried in bearings a, a upon a fixed 
standard A, and to the shaft is fixed a pulley P which is driven at 
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any required speed by extraneous power. For producing the mag- 
netic field in which such disc must run, one or more permanent 
or electro-magnets preferably of the horseshoe type and embracing 
a part of the said disc are employed in conjunction therewith. _ In 
Fig. 2 one electro-magnet which is suitably connected and 
energised and one permanent magnet M! so are shown. 
These are both mounted upon and carried by a rocking lever or 
oscillating structure of appropriate kind such as the wooden 
circular frame F illustrated, and this is mounted by a hollow sleeve 
Jf upon the same spindle S as the disc D or othe conveniently, 
but in such manner that the et frame F is free to turn inde- 











with suitable means for regulating their tension. F is a beam or 
girder forming the continuous overhead track, which is suspended 


a, a beyond the producer, and these extended parts a, a are made 
with their back walls b, b at an angle to the longitudinal line of 





meer y of the disc spindle 8. The said structure F is adequately 
a 


lanced by a spring as at C or by weight action, and it is com- 
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pensated for temperature variation in known manner. In this 
ease the power is transmitted by the vertical spindle T coupled in 
any suitable manner to the frame F so as to partake of its move- 
ments. Ina modified arrangement the disc D is supported and 
mounted upon and driven direct by the engine crankshaft, or it 
may be by a clock spindle. The magnet-carrying frame F is 


arranged substantially as before described, but its hollow spindle 


J is mounted with ball bearings upon a fixed standard spindle, and 
the power is taken off by means of an arm or coupler. (Accepted 
April 14, 1897.) 

20,754. C. Scott and H. Hodgson, Manchester. 
Apparatse for Actuating Corliss and other Spring- 
Closed Valve Gear for Steam Engines. [3 Figs.] 
September 19, 1896.—The object of this invention is to enable the 
Corliss or other spring-closed valve gear to be used for cutting off 
the steam from zero to seven-eighths of the stroke. The ordinary 
Corliss gear is limited in its range of cut-off to about one-half 
stroke of the engine, as the point of release of the trip gear must 
take place whilst the eccentric marae the gear is moving in one 
direction, whereas, with the improved arrangement of gear, the 
release can take place after the eccentric has passed the centre 
and is making the return stroke. The dashpot cylinder a and its 
adjuncts are mounted upon a slide bed ¢ above a slide b, which is 
moved to and fro on the bedplate c by the ordinary eccentric-rod 
d,the spring piston e being also connected to the slide b bya 
tongue f passing through a slot g in the dashpot cylinder a. On 
each side of this spring piston e is a coiled spring A and h* which 
act against the two dashpot pistons i and i*, which latter are con- 
nected to the Corliss valve levers k and k* by valve-rods J and Z*, 
each provided with a ball-and-socket joint. Each valve-rod works 
in a tube or trunk m or m* attached to its respective piston, the 











said tube or trunk sliding through a bracket n or n* which carries 
the die or detent o or o* which holds and releases the dashpot 
piston. These dies or detents 0, o* are raised at the proper time 
to effect the cut-off by means of short toes or tappets p, p* at- 
tached to releasing levers q, qg* (Fig. 3), which are acted upon by 
the trip eccentric-rod r connected to the tripping lever s. On the 
upper part of this lever s is a sliding sleeve s* which is connected 
by adjustable rods ¢ and ¢* to the ends of the two releasing levers 
q and q* before mentioned, so that the reciprocation of the trip- 
ping lever s by its eccentric (not shown) releases the dies or de- 
tents o and o* at the desired portion of the stroke (according as 
the adjustable rods ¢ and t* may be set), allowing the springs h or 
h* to close the steam admission valves. In the position shown 
the ordinary eccentric-rod d is supposed to be moving in the 
direction of the arrow, the valve connected to the lever k will 
therefore be opening, and that connected to the lever k* will be 
shut off. The sleeve s* on the tripping lever is connected by a 
link u and bellerank lever v to a w from the governor, which 
alters the position of the sleeve s* on the tripping lever s, and thus 
adjusts the cut-off to the increasing or diminishing speed of the 
engine. (Accepted April 14, 1897). 


VEHICLES. 


5623. T. A. Simpson, Banff, N.B. Automatic At- 
tachment for aneing Two-Wheeled Vehicles. 
(3 Figs.) March 12, 1896.—The principal object of this invention 
is to secure as nearly as possible the equal balancing of a load 
carried by two-wheel vehicles when travelling over roads of 
varying gradients. Referring to Fig. 1, instead of the vehicle or 
conveyance being rigidly attached to its axle, or springs, as is 
usually the case, smoothly turned and faced rods, or bars @ are 
provided on each side of the conveyance, such rods or bars being 
made to fit into smoothly bored sockets, or dead eyes b, so that 
the bars will slide easily backwards and forwards in the sockets. 
These faced rods a may be fastened to the body of the vehicle d by 














means of bolts or screws as shown atc. The socket or dead eye b 
can then be attached to the ends of any ordinary carriage sprin 

e carried upon an axle in the usual way. On drawing the vehicle 
forward, the pull being upon the body of the vehicle and not 
upon the axle, the socket b, whichis placed about on the middle 
of the rod a, and is connected by the springs e to the axle and 
wheels of the conveyance, will tend to slide backwards. For the 
same reason iffthe thrust upon the body of the conveyance be 
backward the sockets will slide forward, the sliding adjustment 
being the only connection between the body of the vehicle and 
its wheels. In order to regulate and control this sliding movement 
a horizontal spring f is placed under the bottom of the cart, and is 
fixed to it in the middle as at g. The ends of this cross-spring 


enter into recesses h made in two opposite sliding sockets, and 
by this arrangement the spring takes the pull of the load and 
thus controls the sliding adjustment upon the bars a. Hence 
the greater the pull, as in the case of going up-hill, the more the 
centre of gravity of the load is thrown forward. Similarly when 


| the thrust is backwards, as in going down-hill, the centre of 


gravity slides backwards. In Fig 2, the sockets or dead eyes b 
are shown fixed to the body of the vehicle, the sliding rod being 
attached tothe spring e, in which case the rod a may be con- 
tinuous along the bottom of the cart. The regulating spring f 
can then, if desired, be placed across the centre of the cart just 
over the axle. Instead of the cross-spring f, shown in Fig. 2, 
— springs may be employed if preferred, as shown at ¢ in 

ig. 3. Such spiral springs put upon the rod a@, on each side of 
the dead eye b, will regulate either a pull or a thrust as in the 
case of the cross-spring f before explained. Springs of this kind 
are placed on each side of a vehicle, and “yA be Ew at either 
or both ends of the ordinary spring ¢, if desired. (Accepted 
April 14, 1897). 


8596. A.Paget,London. Speed Re: ting, Start- 
ing, Stopping, Reversing, and Steer Mec! m 
for Motor Cars, Launches, &c. (2 Figs.) April 23, 1896. 
—The improved mechanism is shown applied to a motor car, &c., 
propelled by anelectric motor. The position of the parts for stop- 
ping, that is to say, in which the resistance switch (not shown) cuts 
off the current entirely from the propelling motor, is indicated by 
the dash-dotted lines in Fig. 1, and is  eapearersf arranged to be 
slightly behind the vertical position. e position of the parts 
for full speed ahead is shown in full lines. The full astern posi- 
tion is indicated by the line A. In moving the steering head and 
shaft 1 from the stopping position into the forward direction, 
the rack 8 peat: to the collar 7 onthe shaft is caused to 
rotate the toothed wheel 9, and consequently also the crank or 
disc 11 which acts by means of the crankpin 12 and lever slot 
15 to move the lower part 14a of the lever 14, 14a from its posi- 
tion shown in dash-dotted lines backward into the position shown in 
full lines, during which movement the part 14a operates the electric 
resistance switch aforesaid to cut out more and more resistance, 
and thus increase the supply of propelling current to the car 
motor. On the steering head and shaft 1 being returned from the 
full ahead position into the stopping position, the action of the 





mechanism is the reverse of that just described, the rack § serv- 
ing to rotate the wheel 9 and crank or disc 11 in the opposite 
sense, so that the lever part 14a operates the resistance switch to 
include an ever-increasing resistance into the path of the pro- 
pelling current, until the latter is cut off altogether when the 
parts are in the stopping position shown in dash-dotted lines. 

'o reverse the direction of motion of the car the steering head and 
shaft 1 are pulled still further towards the rear of the stopping 
position, whereby the direction of the current is reversed by means 
of a suitable reversing switch (not shown) adapted to be operated 
by the shaft 1 striking a spindle 16 which is connected in any 
suitable manner to the reversing switch, the current which has 
been cut off in the stopping position being switched on again by 
means of the lever part 14a which is caused by the crank action of 
the pin 12 in rotating backwards past the stopping position shown 
in dash-dotted lines, to move forward again so as to operate the 
resistance switch to switch on the current again. The steering 
head and shaft and connected — are arranged to be locked in 
the stopping, reversing and full ahead positions, and in any inter- 
mediate position, by means of a locking device 22 adapted to be 
worked by a handle 17 like that of a bicycle brake ; this handle 
17 would only be used when it was required to alter the speed or 
to start, stop, or reverse. (Accepted April 14, 1897). 


MISCELLANEOUS. 


10,784. R. Moodie, London. Apparatus for Wash- 
ing or Granular Substances. [2 Figs.) May 
19, 1896.—-A is a circular tank or receptacle with a bottom of 
tapered or curved section. The upper part of this tank is fitted 
with a rim I, which may be movable, and which has a flange pro- 
jecting inwards. In this rim is an opening and passage 1, which 
may be opened or closed by the plate E sliding in a groove in the 
rim. Astirrer and lifter B is com of tubes or open channels 
running from the bottom of the tank A extending upwards and 
outwards to the rim I. These channels are fixed to and rotated by 
— rn from a vertical shaft. Two tanks C and D are 
placed at the side and near the top of the tank A so that the con- 
tents of either may be easily returned to the tank A if required. 











The tanks A and C are connected by a passage 1. A receiver F, 
between C and D, has two openings in the bottom, one of which 
communicates with the lower part of the tank A by the passage 2, 
and the other with the tank D by the passage 3, either of which 
openings may be closed by the plug G. The top end of an elbow 
tube H may be raised or lowered to regulate the level of the 
liquid in the tank C. Stirrer B being rotated, the mixture of 
liquid and solids in the tank A ascends the channels or tubes and 
is discharged against the rim I, and running down the sides of the 
tank A to the bottom is again thrown up by the rotating channels. 


order to separate the liquid from the solids, the plate E is raised. 
The mixture then rushes through the passage 1 into the tank C,. 
the solids settling to the bottom and the liquid overflowing at H 
into the receiver F. In order to wash all the solids out of the 
tank A, the plug G is removed from the opening 2 and placed in 3, 
the liquid thus returns to the tank A as long as is necessary. 
By removing the plug G from 3 to 2 the liquid then runs 
into the tank D. When the solids have been deposited in the 
tank C the tube H can be deflected to drain the liquid remaining 
in the tank C. (Accepted April 14, 1897). 


11,321. D. Halpin, London, J. B. Alliott, Notting- 
and L. Sterne, London. Apparatus for Cool- 

ing Water, &c. [7 Figs.] May 23, 1896.—The water requir- 
ing to be cooled is caused to issue under pressure through 
nozzles or openings in form of jets directed vertically or nearly 
vertically upwards through larger nozzles fixed in the bottom 
of a cylindrical or other inclosure of some height. By this means 
the jets of liquid are made to induce currents of air through 
the larger induction nozzles, which air, in mixing intimately with 
the more or less finely divided water of the spreading jets, will 
effectually cool the same in taking up heat therefrom, the air 
being then allowed to pass off through the open top of the in- 
closure, while the cooled water spray falls down again, and in 
coming again in contact in a finely divided state with the ascending 
air, it is still farther cooled thereby, being eventually collected 
and led away at the bottom of the inclosing casing. The apparatus 
consists of a framework A carrying on horizontal bearers B rows 
of induction nozzles C of a double-trumpet mouth form, as shown 
more clearly in the enlarged section at Fig. 2. Below the lower 
ends of the induction nozzles C are ejection nozzles D branching 








from a supply pipe E for the liquid to be cooled, these nozzles 
being formed with rose heads, so that the water to be cooled, 
which is forced with some pressure through them, is projected 
in finely divided = up through the induction nozzles C, and is 
thus caused to induce currents of cold air which in passing through 
the nozzles C are thus brought intimately in contact with the 
finely divided jets of liquid so as to rapidly absorb the heat from 
the same. The supply pipe E has lateral branches E! with other 
nozzles as shown in Fig. 3, and it may have one or more vertical 
branches E? from which project other horizontal branches E* 
carrying nozzles D1 through which other jets of liquid issue, and 
which may or may not have the larger nozzles C above them. In 
order to prevent the liquid falling from these a jets from 
interfering with the action of the lower jets, trays F, as indica‘ 

in dotted lines at Fig. 1, may be arranged below them to catch 
the falling cooled liquid and to lead it away through pipes F!. 
The framing A may be open at the sides, but it is preferred to 
surround it by a casing G extending down to the level of the 
nozzles, the space below being in this arrangement left open for 
the free ingress of air. (Accepted April 14, 1897). 


7876. J. C. Merryweather, Greenwich, Kent. 
Fire Escapes and Ladders. [13 Figs.) April 14, 1896.— 
These improvements relate to the following heads of invention, 
viz.: A method of fixing rungs or steps to a ladder side ; the 
application of a trussing member to the sides of a ladder in the 
form of a bowstring girder; apparatus used for bringing the 
ladders from their horizontal to a vertical —* by means of a 
ratchet and pawl motion combined with a brake ; apparatus used 
for adjusting the ladders vertically when on hilly or uneven 
ground, consisting of screws working in the axle and attached to 
the carriage by means of ball-and-socket joints; apparatus used 
for adjusting the foot of the ladders on hilly or uneven ground, 
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consisting of a pair of wheels working on a pivoted axle; and the 
application of a curved stretcher to the foot of a Jadder for per- 
mitting its lateral adjustment when working on hilly or uneven 
ground. In the figures shown here, A is the bowstring — B 
is the apparatus used for raising the ladders. C is the frame for 
carrying the ladders which is pivoted at the fixed centre D to the 
carriage E. The frame C is attached to the back end of the 
carriage E by means of suitable clips engaging with the guides 
H, H. Lateral motion is given either way to the frame C by 
means of the screw F revolving in suitable bearings on the frame 
and engaging with the nut G which is fixed to the carriage E. K 
is the axle at foot of the ladders pivoted at L, and provided with 
wheels with curved tyres M, M. (Accepted April 22, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the Vy time, and 
reports of trials of patent law cases in the United States, may be 
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consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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MODERN THEATRE STAGES. 
No. XXXI. 
By Epwin O. Sacus, Architect. 
(Conclusion.) 


In three preceding articles I dealt with the all- 
important question of the safety of our playhouses, 
and I regret to say that since the issue of my few 
words of warning in April, the terrible calamity at 
Paris has again given us an example of the dangers 
to be encountered in using materials of an inflam- 
mable nature in our places of public entertainment, 
no matter if they be of a temporary character used 
for some social gathering, or of substantial struc- 
ture, as is evident in the latest of Court opera- 
houses. Whatever may have been the characteris- 
tics of the various fatal fires which have been 
primarily due to the employment of scenery, there 
is no doubt that where canvas is used with the 
view of obtaining scenic effect, it is of vital impor- 
tance that the methods and appliances adopted for 
working the various ‘‘cloths” should accord to 
some extent with the state of science at the end of 
the present century. In other words, it is of vital 
importance that our stages should not be worked 
any longer on the same lines as was the case in the 
middle of the eighteenth century, and that materials 
of an inflammable nature, appliances that are 
cumbersome and antiquated, and methods of illumi- 
nation which are dangerous, should be banished 
from our theatres. 

That extensive alterations of’ this kind cannot be 
undertaken at a moment’s notice, is only too 
evident, but there is no reason why a gradual im- 
provement of our stages should not be attempted, 
with due regard to efficient and economical manage- 
ment and a possible decrease in the risks from fire. 
No doubt such regulations as were enforced at 
Berlin and throughout Prussia as far back as 1889, 
in respect to the improvement of the stage, having 
particular regard to its safety, would lead to a 
general advance in stage mechanism, as has been 
the case in Germany. Iam, however, the last to 
advocate drastic measures of this description for 
London, where the ‘‘ necessary powers” for inter- 
ference are not clearly defined, and the policy of 
those in authority fluctuates every few years, ac- 
cording to what might almost be termed ‘‘ moods.” 
When the powers for the control of our places of 
amusement have once and for all been clearly de- 
fined and the policy specified, there would be no 
harm to be expected, and probably exactly the re- 
verse, from any initiative given by those in 
authority for a general improvement of the stage, 
no matter if that initiative were due solely to a 
desire for better protection against fire, to a desire 
to protect the artistes from accident and illness, or 
due to the wish of seeing the same progress made 
in the so-called ‘‘ back of the house” as has taken 
place in front of the curtain. 

There is no doubt that our stages will have to be 
improved shortly, and there is certainly already a 
marked tendency towards a practical issue in that 
movement which may be called Stage Reform. 
Quite a number of those engaged in theatrical 
enterprise are fully alive to the defects of the old 
wooden stage which I attempted to describe in the 
earlier parts of this series, and I think there are 
even many who would follow the lead of a strong 
man not afraid of all the prejudices and pettiness 
which every new proposal encounters on stageland. 
It requires a strong man, I would here repeat, for 
there is nothing more difficult than stage manage- 
ment, when, for instance, the stage carpenter with 
his almost antediluvian notions shows contempt for 
the lessee’s innovations, and this, by-the-bye, is un- 
fortunately all too frequently the case. As I have 
explained, our stages of to-day are rarely in the hands 
of skilled stage-machinists ; they are mostly worked 
by artisans with little or no interest in their sur- 
roundings, with no ambitions, and with no desire to 
acquire anything that is out of the common. 

Such a step as was taken by Mr. Beerbohm Tree 
only lately at Her Majesty’s Theatre, was one of 
more importance than is generally understood, for he 
introduced to this country for the first time a ‘‘ flat ” 
Stage, and with its introduction has immediately 
simplified everything in connection with the advance 
of stage mechanism. The sloping stage has always 
been a hindrance to those who desired to adopt 
Some mechanical power in the working or the 
handling of scenery. The sloping stage always 
added primarily to the expense of any innovation of 
this description. The ‘ flat” stage had been tried 
and used on the Continent successfully since a con- 





siderable time, and in the United States the ‘‘ flat” 
stage had for long years been a popular improve- 
ment for every modern theatre. Nevertheless, 
the prejudice and the ridicule with which Mr. 
Tree’s idea of introducing this “flat” stage in 
London was first met was almost astounding, and 
even to-day, after London must have seen the ad- 
vantages of this improvement, there are yet many 
who would at once attribute any mishap, even of 
the most trivial kind, that might occur on the stage 
of Her Majesty’s Theatre, to the absence of the 
more usual ‘‘ slope.” 

The late Sir Augustus Harris did much for stage 
improvements when he decided (contrary to the 
advice of many) to try hydraulic power on the 
Drury-lane stage, and his successor, Mr. Arthur 
Collins, is to be congratulated on the fact that he 
saw the ideas of his predecessor carried out, tried 
the various appliances put at his disposal, and is 
at present considering further material improve- 
ments to the stage he now controls. 

The descriptions I have given in this series, and 
the opinions I have quoted, will, I trust, be of some 
use to those who wish to follow the example that 
has already been given them by the enterprising 
Mr. Beerbohm Tree, and by the late Sir Augustus 
Harris. I trust also that the descriptions and quota- 
tions may in some slight respect give an initiative 
to many who have as yet not considered the ques- 
tion of stage reform, but have, without much 
thought, utilised the methods and appliances which 
they have inherited from generations before them, 
perhaps, at the most, grumbling at their inefficiency. 
In either case, the diagrams with the accompany- 
ing text may, however, be considered to give an 
insight into what has been done up to the present 
in other countries as regards stage improvement. 
The great possibilities for an advance in stage 
mechanism are clearly shown, and whilst on the 
one hand much in the work presented is worthy 
of imitation, there is also no doubt that a con- 
siderable amount of what has been done must be 
considered essentially of an experimental nature, 
and at times distinctly unsatisfactory. The student, 
however, will, I am sure, find, even in such parts 
of the work of others that cannot be considered 
successful, much that will claim his notice, and 
many a lesson, I am certain, could be learnt in the 
negative sense from some of the costliest of experi- 
ments which extremist stage reformers have under- 
taken. 

In the introductory chapter of this series I 
attempted to explain the movement that I termed 
‘*Stage Reform,” and which, as I have stated, 
practically originated some 20 years back in Austria. 
I have tried to show the disadvantages of the ex- 
tremist reforms that were tried at that time, and 
to call attention to what is often called ‘‘ practical 
reform.” I am under the impression that those 
who have followed this series will agree with me 
that though the extremist measures may have been 
useful owing to the initiative they gave for im- 
provement generally, the ideas embodied by their 
originators often went too far, and that the out- 
come of extremist efforts, such as the ‘‘ Asphaleia” 
stage, lacks those practical qualities which would 
lead to popularity and general adoption. On the 
other hand, it will have been seen that those whose 
efforts were directed solely to the practical em- 
bodiment of their ideals, and not, as was the case 
of the ‘‘ Asphaleia” Syndicate, to the embodiment 
of ideals regardless of general practical require- 
ments, have made considerable headway, and have 
materially assisted in the advance of stage mecha- 
nism. 

The men whom I have in mind, when I say this, 
are primarily Herr Karl Lautenschlaeger, particu- 
larly in respect to the iron stage worked by manual 
labour which was constructed in the Amsterdam 
Municipal Theatre ; then Herr Brettschneider, in 
the hydraulic appliances which he introduced on 
the stage of the Court Playhouse at Vienna, and 
the minor appliances of which we have had ex- 
amples in his smaller stages; and, lastly, Herr 
Fritz Brandt, whose hydraulic stage in the Court 
Playhouse at Berlin will, to my mind, serve as a 
basis to future work, and has already opened a new 
era of improved stage construction after the long 
transitional and experimental period. In England, 


no doubt, Mr. Walter Dando has done excellent 
work, but the isolated example of his wood and 
iron stage worked by manual labour at D’Oyley 
Carte’s Opera House, cannot call for the same 
amount of attention as the numerous installations 





of other countries just referred to. 





It is curious indeed that we should not have been 
able to hold our own in constructive work of this 
description, and that the epoch of development 
should have been practically entirely in the hands 
of Austria and Germany. It is true that France 
has the same reason to complain, and Italy like- 
wise, but, for all that, it is lamentable that in a 
country noted for its mechanical skill, an insti- 
tution that particularly requires the attention 
of the engineer, as is the case of the theatre with its 
stage, should have been so neglected. It is not to 
my mind, either, a question of expenditure, and I 
would emphasise this as I have so often encountered 
the argument that improvements on the stage and 
the Continental ‘‘ subsidies ” to theatres must neces- 
sarily go hand in hand. The foreign private theatre, 
a commercial concern, which is almost on all fours 
with the similar institution of this country, has 
been able to show such improvements. The finan- 
cial aspects of such a Continental private theatre are 
by no means as satisfactory as those of a well- 
managed establishment in this country, and yet 
‘* stage reform ” has found favour, and the introduc- 
tion of modern appliances has not only proved 
satisfactory, as far as the working of the stage is con- 
cerned, but also, and I would almost here say 
primarily, satisfactory as far as the exchequer is con- 
cerned. There is not the slightest doubt that for a 
small London theatre, a flat stage, modern appli- 
ances, and modern methods, would be economical, 
and that the same can also be said of the large opera 
stage and the large variety theatre stage. On the 
one hand manual labour may be retained, and on 
the other hydraulics may be introduced ; but if well 
designed—and we pride ourselves on practical de- 
signing and economical construction—there is not the 
slightest doubt that the capital outlay necessitated 
in the first instance, will be a profitable one, owing 
to the decrease in the annual expenditure, both for 
labour and repairs, and the absence of outlay for 
the adaptation of scenery to the sloping floor. 

Until within a few years, many associated with 
the stage of this country considered that all improve- 
ments were questions of experiment, and that 
experiments would be far too expensive for the 
ordinary actor-manager. I hold that we have now 
come to that period where improvements need no 
longer involve experiments, and where even the 
perusal of these articles should prevent any great 
mistakes being made in the modernising of the 
stage. I cannot but repeat that I hold the experi- 
mental period to have passed, and that we are 
indebted to many of our foreign friends for lessons 
and examples which they have, only learnt by 
putting their hands very deeply into their pockets 
and going to a very considerable amount of trouble. 

It is usual, I believe, on the completion of a 
series of this description, to attempt some recapitu- 
lation, or perhaps frame some conclusions. Origin- 
ally I even had the intention of making some effort 
at classification when I had reached the final stage 
of these articles, for, as will be remembered, I did 
not consider myself justified to try anything of 
this description at the outset. I am afraid, how- 
ever, that I do not consider even to-day, some 
fifteen months after the issue of my first article, 
that the subject has sufficiently matured to draw 
hard-and-fast rules. 

As I have originally said, I have been dealing 
with a new subject in respect to which little or 
nothing has been written, and certainly no com- 
pilation of this kind has as yet been attempted. I 
think I cannot go further as regards the classification 
than I did in my opening chapter, when I divided 
the stages generally into ‘‘ wooden ” stages, ‘‘ wood 
and iron” stages, and ‘‘iron” stages, and then 
subdivided these headings according to the labour 
employed in working the appliances. My sub- 
sections were ‘‘ manual labour,” ‘‘ hydraulics,” and 
‘* electricity,” and it has since been seen that 
whilst manual labour only is employed on the 
‘¢wooden” stage, the ‘‘wood and iron stage” 
generally only shows manual work, but can also 
be adapted to the more advanced appliances, 
more particularly where the whole of the 
under machinery is constructed of metal. In 
respect to the iron stage, however, all three sub- 
divisions hold good, but it was also seen that there 
were various combinations, and thus we had the 
‘iron ” stage which was worked partly by hy- 
draulics and partly by manual labour ; the iron 
stage which was worked partly by electricity and 
partly by manual labour; and, again, the stage 
where manual labour, hydraulics, and electricity 
were used, and the stage where there was a com- 
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bination of electricity and hydraulics. In fact, on 
looking through the examples of the more advanced 
‘‘iron” stages, it will have been seen that the en- 
gineers, one and all, excepting only those associated 
with the ‘‘ Asphaleia ” Company, were by no means 
in favour of the total abolition of manual work, and 
that they advocated combinations to a very consider- 
able extent. As will have been seen, manual labour 
was retained by many for the ‘‘top machinery,” 
though hydraulics was recommended for the ‘‘under 
machinery.” I personally also hold this view, and 
think that the extremist employment of mecha- 
nical labour is neither practical nor economical, 
and that the solution of the question of working 
lies in the extent of the application of mechanical 
and manual power, speaking comparatively. 

If I were hence to classify, there is no doubt 
that separate positions would have to be accorded, 
not only to the combinations as such, but also to 
the different combinations and different ratios in 
combinations. There is no doubt that there is a 
distinction of considerable importance between a 
stage in which manual labour predominates, while 
hydraulics only take a secondary position, and 
the stage which is worked almost entirely by water 
power, andin which manual labour is only intended 
as a makeshift, or perhaps as an adjunct. The 
same holds good in the hydraulic stage, where 
electricity only forms a supplementary power, and 
vice versa in the electrical stage, where hydraulics 
have perhaps only been introduced to work appli- 
ances which are particularly cumbersome. Further, 
if I were to classify the ‘‘ wood and iron” stage 
worked by manual labour, I should wish to deter- 
mine between stages in which the combination 
comprises an iron framing with woodwork in a 
secondary position, or vice versd where the timber- 
work predominates in the principal parts of the 
construction, and yet ironwork has been introduced 
in the minor appliances; then again, it is very 
different, if such combinations occur throughout 
the stage from ‘‘cellar” to ‘‘ gridiron,” or if, as we 
have had cases, we find ‘‘under machinery” 
entirely of iron, and ‘‘top machinery” entirely of 
wood. 

But, as I have said, it is not my intention to 
classify, for though we have passed the state of 
initial development, it will take some time yet 
until we have recognised types of stages. I have, as 
it will be remembered, at times shown examples of 
types of stages. Take, for instance, the stages at 
Halle and Buda-Pesth as representing the ‘* Aspha- 
leia ”’ system; but, nevertheless, as a whole, these 
articles have dealt with individual examples, and 
single instances of some specific form of construction, 
or some specific combination. I have only been able 
to primarily speak in fact of types, in the case of the 
old wooden stages, where types have been defined 
since several generations. I have been able to 
speak of the German ‘‘ wooden” stage as a type, 
and similarly of the French ‘‘ wooden” stage, and 
the English ‘‘ wooden” stage, but in no case have I 
been able to speak of a type of wood and iron stage, 
or a type of iron stage with some specific method of 
working it, excepting only the ‘‘ Asphaleia” stages 
just referred to, and even here, the examples in the 
two cities just named, and at Prague and at Chicago, 
scarcely go far in making the ‘‘ Asphaleia” stage 
typical for a country or a class. 

In the same manner, if I chose to frame conclu- 
sions, it would, I hold, almost be necessary to 
specify the results arrived at as regards every class 
and subdivision, to then make comparisons, and 
again draw conclusions, which, however, I believe, 
would only be very theoretical, not to say pro- 
blematical. I could, for instance, repeat that I 
had arrived at the conclusion that Herr Lauten- 
schlaeger’s iron stage at Amsterdam very nearly 
reached perfection for a :tage of its kind, this 
being an iron stage, worked entirely by manual 
labour, and intended for small opera performances 
and the presentation of drama; and I could then 
compare this very excellent stage with some other 
piece of construction, and either say it was better 
or it was worse. This, however, would require so 
much detailed explanation of the pros and cons and 
the whys and wherefores, that each argument and 
conclusion would practically require an article for 
itself, and as I have already said, the results would 
yet be theoretical, if not problematical. I may 
be asked how it is that in other subjects—perhaps 
equally new—conclusions are easily drawn, but 
here I would say that there are few subjects 
where the examples are so varied, and have such 
individuality, at the same time fulfilling absolutely 





specific purposes in strictly defined surroundings, 
as is the case of the modern stage of the last de- 
cades. I am also adverse to conclusions for this 
subject, taken generally, for, to my mind, the series 
of articles has simply been a series of studies, or a 
series of examples, each telling its own tale. I 
should prefer to think that these articles have 
simply been considered as studies, and, as I have 
originally said, though I have had manifold oppor- 
tunities afforded me of testing everything of im- 
portance, on the occasion of personal visits to the 
structures under consideration, a new subject all too 
readily lends itself to prejudice, and the opinions 
quoted from various engineers as regards the dif- 
ferent stages, are to my mind of a far greater im- 
portance than the few comments that I have been 
able to make or could now add. 

In closing this series on ‘‘ Modern TheatreStages, ” 
I would only repeat that I trust my treatment of 
this new subject will not only be of practical utility 
to those already interested in the development of 
the modern stage, but above all call the attention 
of those who have not given much thought to the 
matter to the great possibilities that exist for 
mounting our plays, not only in accordance with 
the facilities that have been afforded us in this era 
of progress, but also with less danger from fire, 
with greater ease, and more economically. Why, 
may I also ask, should we not take a leading posi- 
tion in stage equipment, and why, may I add, 
should we not banish the dangerous, unhealthy, un- 
practical, and expensive wooden stages of 1750 to 
make room for something better now that we are in 
1897? 





MACHINE-MOULDED WHEELS. 
No. IX. 
By JoserH Horner. 

THE example of wheel moulding last considered, 
being that of a plain spur, was so simple that the 
striking board might have been dispensed with in 
the bottom of the mould as well as in the top. — It 
is, however, with very few exceptions, always con- 
venient to use a striking board for the bottom, 
because of the facility which it affords for striking 
off a true joint face, which face, without the board, 
would have to be struck off in detail by means of a 
strickle working over the top face of the tooth- 
block. But striking boards assume greater im- 
portance when the outlines of wheels are other 
than quite plain, and also when the mould is 
contained wholly within flasks instead of being 
moulded in the floor. Thus, in Figs. 75 and 76, 
which represent half-sections of spurwheels, half 
shrouded and full shrouded respectively, with arms 
of H-section ; both bottom and top faces must be 
struck with boards to the bounding sectional con- 
tours shown. Absolute concentricity between the 
bottom and top portions of the mould is also 
essential, and this is obtainable in one of two ways, 
each of which is equally suitable in certain cases. 
One is to strike the top or cope mould absolutely 
distinct from the bottom. The other is to strike a 
dummy or false mould and ram the actual cope 
mould onthat. The first is the more common, the 
second is frequently adopted, and is the only re- 
liable method to employ in the case of copes cover- 
ing moulds made in the floor. Fig. 75, which, as 
regards moulding, would differ in no essential de- 
tail fron Fig. 76, will serve to illustrate both 
methods. As both of these methods will receive 
frequent illustration in the examples of different 
kinds of gears to follow, the explanations here 
given once for all will suftice without repetition. 

Fig. 77 is a half-section through the wheel mould 
for Fig. 75, made in the floor. Fig. 78 is a half- 
section through one made wholly in flasks. The 
method shown in Fig. 77 is similar to that which 
was adopted in the plain example given in the last 
article. 
of the general type used for moulds like Fig. 78. 

When a wheel is moulded in the floor, as in 
Fig. 77, the cope A is lowered into and set in place 





Figs. 79 and 80 illustrate a pair of flasks | 


into the cope above the joint line b, with others in 
the mould beneath. 

When a mould is made wholly in flasks, Fig. 78, 
the coincidence of parts in cope A, and drag or 
bottom box B, is insured either by having good fit- 
ting lugs and pins a, with or without turned and 
checked edges, as seen in Figs. 78 and 79. If 
the edges are not checked, they should be just 
rough turned inside and out, in order to afford 
means of centring the striking post or pillar by. 
If the edges are not checked, the lugs and pins a 
must fit perfectly ; turned pins entering drilled 
holes in lugs may be used, as in Fig. 78 ; or square 
pins fitting between joggles, as shown at « in 
Figs. 79 and 80. Figs. 79 and 80 show the usual 
arrangement of bars or stays; flat bars c in the 
bottom and vertical bars din the top. The longi- 
tudinal forms of d will vary in flasks made for 
special wheels, but the figure shows the shapes 
employed for moulding standard spurwheels. There 
is not any hard and fast arrangement of stays. 
Frequently a clear square opening is left in the 
top stays for convenience, when desirable, of raking 
away the sand to clear out central cores and to cool 
bosses. In the figure, provision is made for this in 
the bottom, the box being turned up after casting. 
Special flasks of this type are almost invariably 
made of circular form. But plain top boxes like 
those in Fig. 77 are generally square, sometimes 
octagonal, being used also for general moulding. 

The flasks, Figs. 79 and 80, are not used by turn- 
ing over, as in ordinary moulding. The bottom 
flask B is never turned over, but rammed up just 
as the mould is cast. The top flask A may or may 
not be turned over, depending on whether the cope 
is struck direct, or rammed on a false mould. 

The details of the formation of these moulds are 
as follows: Looking at Fig. 81, which represents 
simply the strickled mould in half-section, and 
neglecting the tooth ramming and coring which 
has to be done ; there is a clear space bounded by 
the bottom bed C and the top D, b being the joint 
and E the width of teeth. Figs. 82 and 83 illus- 
trate two forms of striking boards employed to 
produce the mould sections in Fig. 81; Fig. 82 
being used for the class of mould shown in Fig. 77 ; 
and Fig. 83 for the mould in Fig. 78. Identical 
reference letters are used in each of these figures, 
and also in Fig. 75—the wheel casting—in order to 
facilitate comparisons. 

It will be observed both in Figs. 82 and 83 that 
a single board contains two striking edges. This 
is a plan generally followed whenever possible in 
preference to making a distinct board for each edge, 
because it economises timber and storage room, 
and avoids risk of separation and loss of boards in 
the stores. Also, that in Fig. 83 a half-sectional 
diagram of the wheel is marked out upon the 
board. The lines are dotted in the figure ; on the 
actual board they are marked deeply with a scriber, 
and blacklead pencil. This enables the moulder 
to take or to check his measurements, obtain thick- 
nesses, &c., without bothering the pattern-maker, 
and remains a permanent reference for future ser- 
vice. The plan is a good one, which it is always 
well to adopt as a system. 

The edges D, G in Fig. 82 are cut differently 
from the edges D, G in Fig. 83. The reason for 
this difference is due to the difference previously 
mentioned in the methods by which the cope is 
formed in Figs. 77 and 78 respectively. Comparing 
these figures, it is clear that a cope A, Fig. 77, 
which has to be set by staking, does not afford 
that facility for the concentric setting of the 
top portion D, G, with the bottom C, F, which 
exists in Fig. 78, in which the flasks A, B 
are checked accurately together. This is the reason 
why the portion of the mould contained in A in 
Fig. 77 is not struck directly like that in A in 
Fig. 78 ; hence the board, Fig. 82, being set with 
its edge D, G downwards, strikes a hard dummy or 
| false mould like Fig. 84; over which parting sand 
is strewn, and the cope A staked, liftered, and 
The stage of the work shown in this 








| rammed. 


wholly by means of stakes B, four of which are | figure is that in which the cope A is just set and 


this means, therefore, it is easy to insure the con- 
centricity of top and bottom, or accuracy of centres 
of location of any portions of the mould which come 





driven into the sand near the corners of the flasks, | staked in position ready for the ramming. After 
the stakes bearing against angles formed by the/ A, thus rammed, is lifted off, the dummy mould 
flask sides, and joggles a cast on the sides. By | having served its purpose is dug out ; the striking 
means of this simple device the cope A can always, | board turned over into the position which it occupies 
after having been lifted off, be returned to the same | in Fig. 82, and set with its joint edge b on the face 
precise position in relation to the mould in the |) in Fig. 84 first struck ; and the portion from b 
sand in the floor which it previously occupied. By|down to C, Fig. 81, is struck in readiness for 


| moulding the teeth. Fig. 85 illustrates a half-section 
lof this portion of the mould, within which the 
| teeth are rammed, and the arm cores inserted, and 
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over which the cope is set (Fig. 77). As the post | 
around which the strap or bracket which carries the 
striking board is swept is not moved, being stepped 
into a socket deep in the floor, and as the stakes 
are not moved, the portion of the mould in the cope 
A, Fig. 77, is bound to be concentric with the por- 
tion in the floor below the joint face b. This in- 
direct method of formation of the mould in the 
top flask is equally applicable to all kinds of gears 
besides spurs. It is also highly advantageous in 
the setting of facings, lugs, prints, &c., in the top ; 
these being laid upon the dummy mould in the 
positions which they have to occupy in the casting, 
examples of which will occur at a later stage. But in 
the board in Fig. 83, the edges D, G are cut so that 
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Striking boards are sometimes shouldered and 
checked as in loam work in the manner indicated 
by the dotted lines c and d in Fig. 83. This in- 
sures the concentricity of the top and bottom por- 
tions of the mould. But it is not necessary 
when boxes are checked at the edges, as in Figs. 
78 and 79, nor is it suitable for green sand moulds 
in which most iron wheels are made. For steel 
wheels, the moulds for which are baked hard, 
and for dry sand moulds the method is suitable, 
though not necessary. 

Comparing those portions of the boards, G, Figs. 
82 and 83, which strike the top ring or shroud, 
a difference in the shape of the rolling edge will be 


noticed, a taper being imparted in Fig. 82, which | 
























TE 

Mites Rar ate 6 : co rete 

AS ro Pag 

Seer thy ates Se DVS V0 7 98 Fe Fs 
: eastare 

Poy | [ce enselago zie 

<r Ne Geo ene 7 9 OVI" Ferg 

7 Fs — FA as oe i 




















ee. 

































































the cope and drag portions of the mould are both 
struck directly ; the centre post being stepped into 
the table of the machine, and each part flask, 
Fig. 78, A, B being set concentric with it. In 
fact, but for the desirability of shouldering up 
the board to the depth E in Fig. 83, one edge in 
this case would serve to strike both the top and 
bottom of the mould, and this is sometimes done. 
This direct striking is the usual method of forma- 
tion adopted with wheels which are small enough 
to be moulded on the table, but the previous method 
is also for various reasons frequently adopted, even 
in the case of small wheels. Using a board like 
Fig. 83, the two part flasks are not brought together 
at all until the moulds are completed ready for 
coring and closing. 

In each of these examples the joint b between 








the cope and drag is shown perfectly plane. 
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is absent in Fig. 83, and which strikes a correspond- 
ing taper, seen in Fig. 84. The reason of this 
difference is that the cope sand has to be lifted 
vertically off C in Fig. 82, and that this sand would 
fracture all round a perpendicular edge, while it 
will deliver freely from a tapered edge. When the 
mould is struck direct, as with the board in Fig. 83, 
then obviously no such need for taper exists. The 
bevelled edge of the mould, lifted off in Fig. 84, is 
afterwards made up perpendicularly with a sweep, 
Figs. 86 and 87. Fig. 87 shows a portion of the 
mould at a, already made up, and the sweep A is 
laid in position by the bottom edge b, in readiness 
for making good the portionc. Fig. 86 is a sec- 
tion along the plane d d. ; 
Another detail is concerned with the ramming 
of the teeth, which, it will be observed in Figs. 77 
and 78, overhang the bottom shroud F, During 














their ramming it is necessary to fill up the bottom 
shroud mould with a pattern sweep A, Fig. 88, in 
order to afford support to the overhanging sand c. 
The sweep is made of from 8 in. to 12 in. long, 
and is moved round at intervals, that is, as often as 
its length is covered with rammed teeth. It is 
necessary to divide it lengthwise into two parts. 
The reason is clear on reference to Fig. 88. It is 
confined by the sand at a and ¢, yet it must be 
drawn clear of ¢ horizontally, in which direction it 
is confined by a. Being divided in two, as shown, 
the hinder piece is lifted vertically, leaving room 
to withdraw the front piece horizontally until ¢ is 


‘cleared, after which it also can be lifted out verti- 


cally. 
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Frequently three part flasks are used for mould- 
ing shrouded wheels in. This avoids the trouble of 
drawing back the loose piece A, shown in Fig. 88. 
When this plan is adopted, the board, Fig. 83, is 
still used, but a joint is made at bb, in which 
plane the ring of teeth is parted from the lower 
portion of the mould containing the shroud F. 
During the ramming of the teeth, the ring F is 
temporarily filled up with sand, which supports the 
overhang of the teeth during their ramming, and 
which is removed after the ring of teeth is moulded 
and lifted off, leaving the shroud mould clear for 
closing. 

The nailing of the tooth spaces, which was illus- 
trated in Fig. 67 in the last article, is not always 
necessary in the case of the shallow teeth of plain 
wheels. But with shrouded teeth, Figs. 77 and 78, 
it can neyer be safely dispensed with, because the 
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sand which overhangs the shroud space F, being 
unsupported, requires the assistance of the nails. 

Before leaving these figures, there are a few sub- 
sidiary details which it is well tonote. In Figs. 77 
and 78, H, H are the pouring basins and c, c the 
ingates or runners. These pass directly into the 
boss. Asa general rule, small wheels are poured 
only in the boss, whence the metal passes radially 
to the arms, rim, and teeth. The greatest thick- 
ness of metal is usually located in the boss, and 
feeding is therefore done through the ingates. 
Risers, or feeding gates, are sometimes placed 
round the rim also in wheels. The pouring basin 
H is contained in a small iron frame or cup, either 
square or circular in plan, laid upon the cope. 

The central cores J, J, Figs. 77 and 78, are dif- 
ferently set. J in Fig. 77 is set in a print im- 
pression ; J in Fig. 78 is set by measurement only. 
Either method is suitable in different cases. Asa 
rule, it is better to use a print impression when pos- 
sible. Sometimes this is struck by the board. 
Often, however, the amount of the board which is 
cut away to suit the radius of the striking bar 
obliterates the print, and then the print must 
either be set and bedded in the mould by measure- 
ment, or the core must be set by measurement and 
held down by the cope. The smaller the core, the 
more desirable is it that a print should be used ; 
the larger the core, the less need is there of the 
aid of a print impression. 

The arm cores in Figs. 77 and 78 are simply 
laid upon the bottom bed C. Each core is built 
upon an iron grid, the air collects into the central 
space, filled with ashes, and is brought out through 
the top of the core and through a single small 
hole through the cope, outside the mould. 

In Fig. 83 narrow strips are seen at e, f nailed to 
the board. They are gauges, often attached for 
the guidance of the moulder. The top face of ¢ 
coincides with the joint face b of the mould, which 
also coincides with the joint edges of the flasks. 
The board is bolted to the strap by the top edge of 
e, and the top face of the collar is set flush with the 
edge of the flask by means of a straight-edge. Then 
the strap, resting upon the collar, insures the 
correct position of the edge b at once. The outer 
edge of the strip f coincides with the points of the 
teeth, to which measurement is usually taken for 
the diameter of the mould, and this affords assist- 
ance to the moulder in the absence of a diameter 
strip, oras a check upon the pattern-maker. 

Obviously the }{ form of arm, shown in the fore- 
going examples, is most readily imparted to the 
machine-moulded wheels, since only level beds and 
tops are required, and plain cores, which on inser- 
tion in the mould can be adjusted to give correct 
thicknesses, the moulder being able to see and 
gauge those thicknesses most readily. Further, 
the H arm resists better than any other form, ten- 
dency to flexure, and has a strong appearance. But 
other types of arms are not unfrequently required 
in machine wheels, and then the methods of strik- 
ing up and of core-making have to be modified 
accordingly. Some of the more common of these 
may next be considered. 


THE CHICAGO DRAINAGE CANAL, 
(Continued from page 753.) 

In addition to the building of the river diversion, 
the construction of the protection levee between the 
riverand the canal was a work of considerable difti- 
culty, owing to the unstable character of soil upon 
which it had to be made. It was necessary to build a 
pile trestle the entire length of the twoSections A and 
B. Its construction was for the purpose of running 
loaded trains out upon it, and dumping material to 
form the levee. The piles were driven down to a 
depth of from 25 ft. to 30 ft., but the muck did 
not possess sufficient solidity to hold up the trestle 
at all times under the weight of the trains, and fre- 
quent wrecks were the result. The fill and trestle 
would sink out of sight ; there seemed to be no 
bottom. 

During the hydraulic dredge work nearly all 
delays were due to the giving way of the walls of the 
settling basin, which was occasioned by the work of 
muskrats and the crawfish. Sometimes the walls 
would sink into the soft mud and thus cause a 
break. These walls or levees were built of hay, 


and the matted upper crust which was formed of 
roots of swamp or marsh weeds, and which made 
a sort of crust over this great muck bed. The 
settling basin walls or levees were from 10 ft, to 





15 ft. high. The width of the channel cut by the 
dredges was from 330 ft. to 420 ft., and the greatest 
depth cut was 26.5 ft. Of the volume pumped out 
about 30 per cent. was solid matter, although it 
ran up as high as 80 per cent. at times. Small 
boulders weighing from 10 1b. to 201b. were fre- 
quently drawn into the suction pipe and carried to 
the settling basin. 

After the removal of the muck by the dredges, 
which left only about 1 ft. or 18 in. of the muck 
on top of the hard material, the sections were 
drained for the excavation of the remaining mate- 
rial by dry methods. The dredge work on Sec- 
tion B being first completed, a levee was thrown 
across the channel, so that about two-thirds of the 
section could be pumped out. This was the east 
end of the section. Steam shovel, locomotive, and 
car plant was used for the disposition of the hard 
material on this end of the section. This spoil was 
transported to the river diversion levee. The 
nature of the work done by the dredges made it 
necessary to revet the sides of the canal. The hard 
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material consisting of large boulders and coarse 
gravel served well this purpose. This work was 
done with cable incline hoists, the cars being loaded 
by steam shovels. 
glacial drift on the west third of the section was 
used in the revetment filling. On the north, or 
right-hand side of the channel, a system of tracks 
leading from the pit up an incline, out to the dump, 
and continuing on to another incline and down 
back to the pit in a continuous leap, was facetiously 
named the ‘‘ merry-go-round.” The method of 
working this plant was as follows: At the begin- 
ning of the work under this particular arrange- 
ment the steam shovel began digging on the south 
side of the canal, and thence advanced in a series 
of longitudinal cuts towards the north side. The 
cars as fast as loaded were drawn by teams to the 
foot of the incline where they were hoisted to the 
level of the dump. The practice on the canal has 
been in operating all car incline hoists other than 
this one, to couple the cable to the car at the foot 
of the incline, and then as soon as it had been 
hoisted to the berm or dump level, and while it 
was moving rapidly (for it was the custom of the 
hoist engineer to increase the speed of the car as 
soon as it reached the top, in order to send the car 
as faras possible), to uncouple the cable, a labourer 
being placed on the car and one or two at the top 
of the incline for this purpose. 
ous work, as was proved by a number of accidents, 


in which some of the men lost a foot by its being | 


run over by the car. 

To avoid this danger, as well as save time, a 
dummy car, humorously called the ‘‘bulldog,” ‘‘go- 
devil,” or ‘‘ ground hog,” running on a narrow- 
gauge track placed in the centre of the main track, 
was used. At the foot of the incline the dummy 
car dropped into a pit or depression, to allow the 
loaded car to pass over the bumper which projected 
up from the dummy car to come in contact with a 
similar projection fastened to the bottom and rear 
of the dump car. As soon as the loaded car passed | 





over the ‘‘go-devil” the hoist engineer was sig- 
nalled to hoist the loaded car, which, when it 
reached the summit of the incline, passed on 
toward the dump without being detached from the 
cable, the dummy car returning to the pit by its 
own weight. On the dump and in the pit the cars 
were moved as much as the conditions would per- 
mit, by gravity. After the car was dumped, it 
passed on either by gravity or was drawn by teams 
to the return incline, where it was lowered to the pit 
by means of another dummy car. The speed of the 
car was controlled by a counterweight, and also by 
the cable being wound around the drum of an 
ordinary hoisting engine. To explain more fully 
in detail, a cable was fastened to the dummy car, 
thence passing along guide sheaves suitably placed 
toa drum, and around this drum several times, and 
then passing to the counterweight car. The drum 
was arranged with a lever brake, and required the 
services of one man. Fig. 201 shows the arrange- 
ment. 









A considerable portion of the | 


This was danger- | 
engine operating a revolving cutter at the end of 


The revetment work on the south bank was done 
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‘with small cars, which were loaded by a steam shovel 
and hauled up an incline, and drawn along the berm 
to the desired point of dumping. 

On the ‘‘merry-go-round,” five cars, holding 
5 cubic yards place measurement, were used on an 
average. Six cars would be sufficient to keep the 
shovel working all the time. Each car on its trip 
was attended by a brakeman ; four brakemen were 
required to serve five cars. 

Efficiency.—On top lift or level, 175 cars in 10 
hours on an average; bottom stope, 150 cars in 
10 hours. Best 10 hours’ record, 260 cars, equi- 
valent to 1300 cubic yards. 

The plant for the excavation of the hard material 
in Seetion A consists of the Gould conveyors, and 
the revetment is being done by the Jones-Lovell 
land dredge, which was illustrated by Figs. 198 
and 199 (see page 748 ante). 

On page 772 we publish (Figs. 202 to 208) views 
of another type of hydraulic dredge that has done 
excellent service in ground very similar to that met 
with on Sections A and B, where the Bates’ dredge 
was employed with such good results. This machine 
was designed by Messrs. Ch. Vivian and Co., and 
was rather a makeshift than a specially designed 
apparatus. It consists of a flat barge 60 ft. long by 
25 ft. wide, carrying a centrifugal pump (Figs. 204 
and 205), driven by an 80 horse-power Lidgerwood 
hoisting engine. There is also a 20 horse-power 


the suction pipe. This cutter consists of an open 
cage (Figs. 202, 207, and 208), and is mounted on a 
shaft, driven by a chain passing over a pulley, and 
taken back to the engine. The suction and delivery 
pipes were made flexible by lengths of rubber 
couplings, and the barge was provided with derricks 
and tackle to handle the suction and delivery ; the 
latter were placed on pontoons (Fig. 206), and led 
to the spoil bank. The work done by this machine 
was highly satisfactory ; it raised 240,000 yards of 
muck, at a price of 22 cents per cubic yard. 
Another interesting device of Messrs. Vivian and 
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Co. was the scraper illustrated by Figs. 209 and 
210, page 773. It was adapted only to deal with 
soft material, which it did very efficiently. The 
power station was placed on one side of the canal, 
at the back of the spoil bank, and on each side, near 
the head of the slope, was a high wooden tower, in 
which was placed the shearer and head tackle. The 
scraper consisted of a steel shovel, to which three 
cables were attached ; one of them was used to haul 
the scraper across the excavation ; another to draw 
it back again, when emptied, to its starting-point ; 
and the third was a tilting cable to set the scraper 
onend. When the hauling cable had drawn the 
scraper to the spoil bank, the scraper was emptied, 
and then drawn back to the opposite bank. 


(To be continued.) 








THE INSTITUTION OF CIVIL 
ENGINEERS. 
(Concluded from page 745.) 
SECTION I—RAILWAYS. 


THE concluding meeting of Section I. was held on 
Thursday, May 27, in the council-chamber of the 
Westminster Town Hall. Sir Douglas Fox presided, 
and the first paper read was by Mr. J. M. Moncrieff, 
M. Inst. C.E., and brought forward the question of 
‘‘Standardising Working Loads and Stresses for 
Railway Bridges.” As the paper is published in 
full on page 795, we need not.further refer to it, 
but proceed at once to the discussion, which was 
opened by the chairman, who stated that he had 
had a good deal of experience in America, in which 
the practice advocated by the author was pretty 
general. He did not, however, think it one to be 
encouraged here, as it would deprive civil engineers 
of one of the most attractive and interesting por- 
tions of their work. In the United States the 
adoption of standard train loads and working stresses 
had thrown almost all bridge design into the hands 
of large construction companies. With respect to 
the suggested allowances for dynamic action, the 
effect of curves, &c., he thought that most of these 
were already sufficiently covered for all moderate 
spans by the limiting stresses imposed by the Board 
of Trade, though, of course, it was usual to make 
considerable allowances in the case of cross-girders 
and rail bearers. He quite agreed as to the inte- 
rest to be attached to tests of full-sized members, 
and his own firm in the past had carried out such 
tests to a considerable extent. 

Mr. Max am Ende thought that the Institution 
might very well take up the matter as suggested by 
the author of the paper, though it could not be ex- 
pected that it would be possible to put such sug- 
gested specifications in an absolutely final form. 
This was well shown by the regulations adopted 
during the pastfew years by various foreign Govern- 
ments, which differed considerably inter se. In 
Switzerland the regulations provided for dynamic 
action by adding a percentage to the load, varying 
inversely as the length of the span. 

Mr. Shield referred to the paper read before the 
British Association in 1886, and written by himself 
and Mr. Shelford. In that paper they had shown 
that a single equivalent uniformly-distributed load 
would not give perfectly accurate results. He 
thought that dynamic action should be provided for 
by varying the working stress accordingly. The 
report of the Royal Commission of 1847 was of 
great interest in this regard, and they had recom- 
mended an allowance of this nature where the length 
of span did not exceed 40 ft. 

Mr. Barton stated that some 40 years ago he 
had carried out a number of experiments on full- 
sized girders, one of which was 70 ft. long, whilst 
some of the separate compression members tested 
were 30 ft. to 33 ft. long. The latter were altered 
in accordance with the results obtained until their 
resistance nearly reached the crushing strength of 
short specimens of the material. He thought the 
Importance of impact was exaggerated, and that 
practically it only required consideration in the 
case of cross-girders. His own designs for such 
portions of a bridge were based on a series of full- 
scale experiments in which the loads were applied 
at the four ogee corresponding to the rail posi- 
tions. In this way he had arrived at a form of 


uniform strength. 

__ Mr. Elliot Cooper drew attention to the fact that 
im practice there were very many stresses, arising 
naturally, which it was quite impossible to take 
Into account. Thus, some years back, he had built 





a viaduct across a ravine. The spans, which were 
160 ft. wide, each consisted of eight arched ribs 
braced together. Arrangements were made to ob- 
serve the effect of the sun’s heat on the mutual 
interaction of these ribs, an automatic recorder 
being designed for the purpose. A study of these 
records showed that both vertical and lateral defor- 
mations were caused in this way. Shortly after 
sunrise the eastern rib moved first a little laterally, 
and then its crown began to rise, pulling the other 
ribs somewhat out of line in the process. A corre- 
sponding series of events took place in the case of 
the western rib after the sun had passed the meri- 
dian. He thought the increase of deflection due 
to the motion of a load was much exaggerated. He 
had passed six locomotives made up into two trains 
running side by side over the bridge already 
referred to, and in this case the increase in the 
deflection was much less then he had expected. 

Mr. Martin drew attention to the experiments 
made by M. Rabut on one of the principal French 
lines. In the course of four years this gentleman 
had made exhaustive tests on every bridge on the 
railway, the general effect of which was to show 
that impact was of no practical importance, at any 
rate in the case of main girders. He also found 
that in using automatic recorders for such work it 
was essential that the moving parts should be very 
light, as otherwise the true deflection would be con- 
siderably amplified by the inertia of the parts. 
Another important point brought out was the 
heavy strains to which secondary stresses might 
subject the joint rivets. 

Mr. Cudworth suggested that the effect of the 
sun could be diminished by painting the structure 
white. The effects of impact he thought could be 
diminished by a suitable construction of the per- 
manent way, and in regard to another matter he 
might state that he had found loose rivets much 
more frequently in cross than in main girders. 

The second paper, by Mr. Arnulph Mallock, 
dealt with the use of small-scale experiments in 
some engineering problems, and during the course 
of the meeting the models referred to in his paper 
were passed round, and showed clearly the effects 
described in the paper, which we publish on page 
794 of the present issue. 

Sir Douglas Fox, in declaring the paper open for 
discussion, remarked that, as the author had himself 
pointed out, considerable care was needed in passing 
from deductions drawn from the behaviour of a 
substance like india-rubber, tothe use of such 
a body as steel. The question as to whether it 
were better in a foundation to pass through a bed 
of gravel to one of clay was always arising in 
foundation work, and he thought the suggestion 
made in the paper might prove very valuable. 

Mr. Barton stated that some years ago he had 
made an attempt to determine the stresses on 
bridge members during work by measuring the ex- 
tension on short lengths, but the results were not 
satisfactory. 

Mr. Moncrieff thought there was, perhaps, a 
tendency to disparage model experiments, but 
the rubber models of an eye-bar head closely con- 
corded with what experience has shown necessary 
in steel eye-bars, in which it was well recognised 
that the area of metal through the eye must be 
some 50 per cent. more than in the body of the 
bar. He thought the third model, showing the 
effect of local pressure on a disc, might have a 
bearing on the question of rail breakage. Rails were 
subject to a regular cold rolling process by the 
traftic, the effects of which could only be called 
fatigue in a very strained sense. The action was 
rather to form small surface cracks, which might 
afterwards extend further into the rail. 

Mr. Brunel stated that Mr. Wolfe Barry had had 
some measurements made on a link head, the eye 
of which was 2 ft. in diameter, and which com- 
pletely bore out the results obtained with the 
rubber model. 

Sir Douglas Fox reminded the meeting that the 
first experiments on the design of eye-bar heads 
were made by his late father when engaged in the 
construction of the Kieff Bridge. These experi- 
ments showed that the pins which it was originally 
intended to use were too small, and so had a 
wedging action on the metal of the link. 


SECTION II.—HARBOURS, DOCKS, AND CANALS. 
This section did not sit on the 26th ult., but had 
a long meeting on the 27th ult., occupying the whole 
morning. The subjects of harbours and docks were 
considered on the 25th ult., as already reported in 





our columns, and the third subject—canals—was left 
forthis day. The chair was taken at the commence- 
meet by Mr. Harrison Hayter, and later by Sir 
Leader Williams. Mr. Hayter, in opening the 
proceedings, said that under the denomination of 
canals must be included all navigable inland waters. 
The discussion of matters relating to canals was a 
somewhat painful business in this country. Of the 
entire length of such channels one-third belonged 
to the railway companies, one third was blocked by 
the railway companies. and the remaining third was 
partially blocked. The portion actually in the 
hands of the companies went through the busiest 
parts of the country, but actually showed smaller 
receipts than many independent canals in less 
favoured districts. There was, however, a gleam of 
hope that better conditions might ultimately 
prevail. In 1888, Parliament passed an Act to 
ameliorate the position. It was a half-measure only, 
but it was to be extended, and had already done 
some good. A well-known river had already passed, 
under this Act, from the control of the Manchester, 
Sheffield, and Lincolnshire Railway to that of 
an independent company. Further, the canal 
from Woking to Basingstoke, which was formerly 
a stagnant ditch, had been bought and im- 
proved, and would be extended to Winchester 
and Southampton, thereby giving communication 
between the Thames Valley and the sea. Canals 
of efficient size could be constructed for 33501. a 
mile, while a railway cost 46,0001. The mainten- 
ance expenses were less than one-fourth of those of 
a railway for equal traffic, and the cost of convey- 
ance only one-third. The type of canal for the 
future was one to accommodate barges of 10 ft. 
draught and 350 tons burden. In France there 
were 8000 miles of canals—double as much as we 
had—and the barges carried 400 to 500 tons ; the 
canals had there a fair field of action owing to legal 
protection. The remedy for the bad trade and 
decaying agriculture of the country, the speaker 
said, was a perfected system of canals, 
Three papers were then read on 


THE VALUE AND Scope oF INLAND NAvIGATION, 


the authors being Mr. Edward Dimmack Marten, 
Mr. Lionel Bury Wells, and Mr. John Arthur 
Saner. After the papers—which we publish on page 
796 of the present issue—had been read, Mr. Wells 
added that promising canal schemes were often 
stopped because it was impossible to decide under 
what auspices they should be launched. It was a 
taking idea that the nation should make itself re- 
sponsible for its canals, but it was not practical. 
He suggested that the districts might guarantee a 
return on the capital. Mr. Hickman found in re- 
lation to a large scheme at Birmingham that under 
the worst circumstances such a guarantee could 
only add 3d. in the pound to the rates. 

Mr. J. Watt Sandeman opened the discussion by 
pointing out the economy of construction which 
would be gained by the use of concrete in locks 
and other canal works. Labour-saving appliances 
might also, he said, be adopted at the gates. If 
timber were adopted for the gates, so as to make 
them as buoyant as possible, it was an advantage. 
He had recently constructed 20 pairs of gates with 
quoins, heel-posts, and clapping sills of greenheart. 
In no cases had rollers oan required. Up toa 
width of 25ft. lock gates could be worked with levers, 
and beyond that dimension by qudrant racks. The 
banks could be maintained by piling. Where stone 
was plentiful, rough pitching was good to use. In 
the winter a steamer would keep the canal open by 
breaking the ice. 

Mr. W. H. Wheeler, of Boston, agreed that the 
railway companies might work the canals to their 
own advantage, if they would, for they might send 
the heavy traffic by them, and so avoid the necessity 
of widening their lines. But if canals were to be 
successful they must fulfil modern requirements. 
They must collect, store, and deliver goods, and 
must run their boats punctually. This practice is 
followed by the Aire and Calder, and by the Leeds 
and Liverpool canals. He objected to the Govern- 
ment undertaking the canals ; private enterprise 
was the best. It would be unfair for the Govern- 
ment to enter into competition with the railways. 
Water carriage had only to be properly managed 
to pay commercially. 

Mr. A. F. Fowler, in speaking of the dimensions 
of canals, said that they should be able to accommo- 
date not only the inland but the coasting traffic. In 
one of the papers there had been reference to a 
canal on which there plied a coasting steamer of 
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150 tons. This was not large enough—-250 tons to 
300 tons was the proper size. A cut of 10 ft. to 
11 ft. depth and 60 ft. width would accommodate 
such a vessel. Canals were going out of use on 


account of their slowness, now that harbours and | 
shipping were so good, and they must be made to | 


give quicker transit. 
Mr. McCurrich, of Bristol, said that Mr. Marten 


had given a very small section of canal to carry a | 


vessel of 250 tons burden. It was only 350 square 
feet, and the section of the vessel was fully one- 
third of thatamount. Further, there was only 6 in. 


between the bottom of the barge and the bottom 
of the canal. Mr. Saner allowed 30 per cent. more 
area for less burden. If canals were to be more 
successful, the area must be sufficient to allow of 
mechanical propulsion. If the cross-section of the 
boat were one-third that of the canal, passing be- 
came difficult. Rankine said that the area of the 
waterway should be six times that. of- the vessel. 
The size of steamboat referred to by Mr. Marten 
| would suit’ the Bristol. Channel, and it’ was not 
necessary that such vessels should go to Liverpool 
and Manchester, At present railway rates were 








kept down for certain towns by the coasting rates, 


and with suitable canals inland towns would get 
| similar terms. 


Canals could only be kept free 
from ice when steamboats could be sent through 
them. Canal carriage could only be rendered suc- 
cessful by the construction of widely extended 
systems. 

Mr. L. Robinson agreed with Mr. Saner that 
the chief reasons of the disadvantages under which 
canals suffered were that there was little or no steam 
propulsion in use, and that the sectional area and 
depth were so small. It was very pleasant to draw 
pictures of deep and widely extended canals, but 
where, he asked, was the money to be got for their 
construction ? We could only make the best use of 
the canals we had, and endeavour to better them by 
wise improvements, and by the adoption of good 
commercial systems. It was most important to 
have properly propelled boats, and until that was 
attained the public would not put their money into 
canals. Mr. Saner’s ideal canal was not greatly 
different from the French canals. It was, however, 
deeper, which was a good point. Space below the 
bottoms of the boats was most advantageous. 

Mr. Vernon Harcourt said that the great want 
of the English canals was a rectification which 
would give the equivalent of a standard gauge on 
railways. This would, however, cost a lot of 
money, and it’ was only to be hoped for on lines 
of plenty of traffic. On the French canals there 
was great variation of traffic; in the north they 
were very busy carrying Belgian coal, but in the 
south they did comparatively little. It was no 
good to cut canals in districts which did not pro- 
vide suitable traffic in sufficient quantities. The 
French canals were 64 ft. in depth, but it was pos- 
sible to carry large cargoes in boats of moderate 
depth, as was done on the Maine and the Rhine, if 
the boats were correspondingly. long. It was 
foolish to spend money on canals that did not offer 
the prospect of reasonable traffic ; the districts that 
offered remunerative trade should be selected, and 
the effort confined to them. We must look forward 
to improving selected routes, by arranging for uni- 
form section and locks. 

Sir Leader Williams, in concluding the discus- 
sion, said that the meeting had listened to good and 
interesting papers, but it’ was absurd to shut our 
eyes to the fact that canals could not compete with 
railways in many respects, as, for instance, in the 
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matter of running sidings into works. The great 
advantage of canals was that the wear and tear did 
not increase as the traffic. Water was one of the 
few substances that would not wear out. If the 
banks of a canal were well protected, and steam 
haulage were used, a canal would carry a very large 
traffic without sensible increase of maintenance 
expenses. Ona railway more traffic meant more 
outlay ; while train- miles had increased very 
largely, dividends had grown less. In a large 
canal ice was not a serious difficulty ; the Weaver 
never froze up nowadays. It was imperative to 
increase the cross-section of small canals if they 
were to be made to pay. On them the working 
expenses of transporting 25 tons were as large as 
those for 100 tons on larger cuts. As to the size, 
it was impossible to lay down any absolute rule ; 
it was an awkward matter to enlarge a canal where 
it passed through a town. 

Mr. Wells, in replying to the discussion, said 
that he had so far improved the River Weaver that 
the carriage of goods had been reduced by one-half. 
Mr. Saner gave the rate as #d. per ton-mile, but 
two-thirds of this was tow. Looking at what was 
done on the Continent, we might expect to reduce 
the cost of carriage by canal still further, if the 
works were put in proper order. The railways, it 
inust be remembered, had a monopoly, and if they 
carried coal cheaply they charged dearly for some- 
thing else. They must look to the Board of Trade to 
help inland navigation. [This remark called forth 
a derisive cheer.} He would suggest the appoint- 
ment of a Royal Commission to evolve some scheme 
for the benefit of the traders of the country. Mecha- 
nical traction was a necessity, and there must be 
greater depth of water. The French canals had 
6 ft. 6in., but that was too little. The Germans 
were taking greater depth, and the Americans were 
deepening the Erie Canal by 2 ft. at an enormous 
expense. 

DrepGincg AND TRAINING Works. 

The next papers taken were three contributions, 
the first two, which bore the same title, by Messrs. 
A. F. Fowler and I. C. Barling, on the ‘‘ Compari- 
son of Dredging and Training Works as Means for 
the Improvement of Rivers;” the third, by the 
Hon. R. C. Parsons, on ‘‘ Automatic Dredging of 
Rivers and River Bars.” These three papers, which 
we print on page 795, were discussed together. 

Mr. Fowler pointed out that tidal rivers of the 
nature of canals are improved mainly by dredging. 
The Clyde above Bowling, and the Tyne above 
South Shields, are instances. Tidal estuaries with 
exposed shoals are more complicated. With the 
great tidal range there is corresponding velocity 
of current, usually greater on the flood than on 
the ebb. The corresponding amount of solid 
matter, some in suspension, but in sandy estuaries 
more rolled along the bottom, is brought up and 
deposited by the lessening velocity as the limit of 
the tidal flow is reached. The ebb tide only takes 
back a portion, so that for every 2 cubic yards 
lifted in one tide, 1 cubic yard may be deposited 
by the next tide. If the supply of shoaling matter 
is small, it might be economical to remove it en- 
tirely by dredging, even if it were outside the 
original zone of improvement. In estuaries of 
wide extent this would not be feasible. In an 
estuary trained throughout, the early part of the 
flood and the late part of the ebb are confined to 
the same channel, and the only material that can 
be scoured is that which is between the walls ; 
erosion is of small consequence, and the wind 
action is lessened in its deteriorating, as it cannot 
alter the position of the channel. Where training 
is had recourse to in estuaries, the walls must either 
be taken into deep water, or the formation of shoals 
at the end of the training walls be prevented by 
dredging. In regard to the improvement of the 
bars of rivers, as distinguished from the channels, 
there is not so much obscurity nor difficulty in pre- 
dicting the result of proposed works. The bars of 
the Tees and Tyne have been projected into deep 
water by constructive works practically unaided by 
dredging. On the other hand, the deepening of 
the Mersey bar was by suction dredging alone ; the 
length operated upon was short, and within the 
scouring influence caused by the bottle-necked for- 
mation ef the river. The ebb current over the bar 


has a greater velocity than the flood, and the sand- 
banks are comparatively small. 

Mr. Barling pointed out that in the improve- 
ment of non-tidal, as compared with tidal rivers, 
the principles involved were few and simple. In 





non-tidal rivers dredging must be mainly depended 
on. With tidal rivers each case must be decided 
on its merits. Improvement works should be so 
designed as to make the flood and ebb current 
follow the same channel, and this without diminish- 
ing the scouring action. When training walls are 
used in a river which carries a large quantity of 
solid matter in suspension, accretion will take place 
behind the walls. It will have to be considered 
whether tidal water so excluded will be diminished 
so that the scour seaward at the ends of the walls 
will not be sufficient to maintain the depth re- 
quired. There is nothing easier than to improve 
a tidal river locally by training walls, and few 
things more difticult than to design such walls in 
a manner that will increase the depths in the 
existing shoal places without creating shoals else- 
where. In regard to the desirability of training 
or dredging, speaking generally, Mr. Barling said, 
if the river bed be hard, dredging alone will be 
resorted to, as when once the hard material has been 
dredged, both the shoal and the cause of it will be 
removed. With a moderately hard bed, such as sand, 
the channel may be formed either by training walls 
or by dredging, or both combined. There will be the 
same silting up of the banks when dredging is used 
as would be the case with training walls, and the 
same abstraction of backwater. This applies more 
particularly to the wide land-locked estuaries, such 
as the Mersey above Liverpool, and were it not for 
the constant fretting away or shifting of the 
channel, a great quantity of sand now discharged 
into the sea would remain in the estuary. It 
therefore seems questionable whether in land- 
locked rivers even dredging can be looked upon as 
always a safe course. Dredging of a bar, however, 
can give rise to no fear of injury. Suction dredgers 
can be worked satisfactorily, even in very open 
water, and from his own experience Mr. Barling 
considered that the capabilities of the suction 
dredger were not fully known, and that it was able 
to do efticient work in many other materials than 
sand. In rivers with soft beds, such as silt, dredg- 
ing would be useless, owing to the abrading effect 
of flowing water, which would cause a continual 
wasting away of the sides of the dredged channel. 
All that can be done is to train the river between 
walls, which are frequently only brought up to the 
level of about half-tide. The reason usually given 
is that silt would accumulate to a greater extent 
if the walls were brought up to high-water level. 
This, Mr. Barling said, seemed scarcely to be borne 
out by fact, as the accretion behind the wall usually 
overtops the wall itself. It may be that accre- 
tion would not take place so rapidly, but the 
amount that will eventually accumulate behind the 
lower wall will be little short of that formed be- 
hind the higher one. 

Mr. R. C. Parsons described the apparatus which 
he had devised for maintaining a navigable channel 
of two large rivers flowing through alluvial districts. 
This he had tested by means of model estuaries. 
He had constructed a model river 20 feet in length, 
at each end of which were two pools. The latter 
were connected to each other by a pipe upon which 
is a centrifugal pump. In this way the velocity of 
the current could be regulated. The model repre- 
sents a section of the Rio Parana, the scale being 
1 to 5000. The vertical scale was 1 in 450, the 
depths of the river being moulded so as to be 
about 30 per cent. deeper at all parts than those 
recorded. Much difficulty was experienced in find- 
ing a suitable material to resemble the silt of an 
alluvial river. Portland cement, after it had been 
slaked for about one month, gave the best results. 
This was placed in the pools and carried by the 
stream down the river, being deposited in places 
where slack water occurred. The apparatus referred 
to consists of a vessel of barge-like form, attached 
to the side of which is a curtain capable of being 
raised or lowered. This vessel is moored, at the 
part required to be deepened, broadside to the 
current, and the curtain is lowered until the scour 
becomes sufticient to stir up the deposit. A trench 
is rapidly dredged under the curtain, and the vessel 
is allowed to drift with the current broadside on, 
thus widening the trench and ultimately dredging 
a channel. Model experiments showed that the 
apparatus was effective. It was found that veloci- 
ties under the curtain increased in the proportion 
of 1 to 1.5. The increase of velocity varied little 
with the length of the vessel, thus showing that 
most of the current passed under the curtain, and 
only a small proportion flowed round the ends. 

Mr. Wilfred Airy calculated—and his deductions 








were borne out by practice—that an increase of one- 
eight in the velocity of the current is sufticient to 
keep solid particles moving of double the mass of 
those moved by the original current. With the 
above increase of 50 per cent. in the velocity of 
current, particles of about 11 times the previous 
mass will be kept moving. The author considered 
that by the use of this apparatus during ebb tide, it 
would be possible to considerably increase the depth 
of water in navigable channels and over the bars of 
rivers. 

Mr. W. H. Wheeler, of Boston, said that no 
doubt Mr. Parsons was aware the machine he had 
described was not novel in its design, for an appa- 
ratus of the kind had been in use in the River 
Stour for over 100 years. Kingston’s scouring 
dam was on the same principle, and this had been 
used by Mr. Apjohn in India. He had taken an 
interest in this matter of transporting the river de- 
posit by the flow of water. In the river under 
his charge there were a large number of shoals 
which were continually forming. In order to deal 
with these he had designed an apparatus which he 
called an eroder. The principle he went upon was 
that what the water brought it should be made to 
take away again. The apparatus in question, by 
means of rotary motion, the main shaft of the me- 
chanism being vertical, stirred up the deposited 
matter, which was carried seaward during the ebb 
tide. This had been found to be very effective. 
The principle of keeping matter in suspension was 
one the value of which engineers were appreciating. 
The depositing of silt in the Tilbury Docks was so 
extensive, and the removal of it so costly, that at 
one time it was a question whether the docks 
should not be closed, until the principle of keeping 
the water in motion, and thus preventing the de- 
positing of the silt, was adopted. This reduced the 
cost of removal from 15d. to 18d. a yard down to 
7d. He was glad Mr. Parsons had brought his 
automatic dredger forward, as he considered it well 
worth the attention of engineers. 

The Chairman, Sir Leader Williams, said it had 
been questioned whether it would be possible to 
dredge the Mersey Bar and maintain the channel 
without the adoption of training walls. Mr. Lyster 
had, however, been justified in the course he had 
pursued, and he had great pleasure in congratulat- 
ing him on his success. He had gone on the prin- 
ciple of assisting nature and keeping an open way 
for the river to the sea. The consequence was that 
now large steamers could cross the bar at low water 
spring tide. The question whether channels should 
be confined in a broad estuary by walls extending 
to the height of the banks, or by lower walls 
with slopes level to the sandbank, was one which 
had been very much discussed. The question was 
would walls cause accretion if they were not above 
the level of the sandbank ? 

Mr. J. P. Griffiths, of Dublin, said that the work 
in his port was too well known to require detailed 
description. They had a combination of training 
and dredging, depending first on the scour, and then 
deepened this ‘artificial estuary. In Dublin they 
had the second largest suction dredging plant, and 
applied the sand-pump dredger not only to sand, but 
it was taking the place of the bucket dredger, as it 
was found to remove other materials at a cheaper 
rate. The improvements in the Mersey were of 
great interest, and an object-lesson to all river en- 
gineers. The speaker also considered that the use 
of model estuaries was an important feature. In 
Dundalk the training walls had led to considerable 
accretion. He had thought that the use of converg- 
ing training walls would get over the difficulty, but 
experiments with models showed that the method 
would be too expensive, and therefore sand-pump 
dredging was had recourse to. 

Mr. Sandeman, of Newcastle, referring to the 
work done on the Tyne, said that it had been found 
that 20 ft. below low water the scouring action 
was inappreciable, so that the channel through the 
bar of the Tyne was now maintained by dredging 
alone. In regard to the respective merits of pump 
and of bucket dredging, everything depended on 
the material. The speaker gave an instance of a 
shoal in a tidal river where the channel had to be 
maintained by dredging. The sea made the bar 2 ft. 
shoaler in depth, and the river brought down 
alluvium which was stopped by the bar of sand. 
When, however, a bar was protected by piers so that 
there was 20 ft. at low water, no wave action took 
place, and it was only necessary to remove the 
alluvium that was naturally deposited. 

Professor Vernon Harcourt spoke of the varia- 
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tion of channels and estuaries, saying there were 
often two channels where one would be more 
advantageous. In designing training works the 
difficulty was how high the walls should be. Dredg- 
ing should generally accompany training work, as 
otherwise the sides would be silted up, and damage 
would be done at the mouth of thechannel. If the 
walls were kept low and widened out, it was pos- 
sible by means of dredging to increase the channel 
as the trade of the port progressed. The Mersey 
bar was some distance out, and the passage through 
that was maintained by dredgingalone. The length 
of the channel, however, was short, and therefore, 
though the means adopted there were successful, 
that would not necessarily be the case with a wide 
estuary. He was of opinion that if the rock 
channel were shut up, it would help to keep the 
passage clear through the bar by concentrating the 
flow. In regard to Mr. Parsons’ proposals, the 
difficulty seemed to be with the apparatus. He 
suggested that if the channel were obstructed, 
as it would be, he was afraid that it might pos- 
sibly seek another course if it were in a sandy 
bottom, and therefore in place of getting an 
increased depth, there might be two channels of 
smaller capacity. Improvements in waterways had 
been made in the United States in somewhat the 
same manner as had been referred to. Screw 
vessels were used, being anchored in the waterway, 
and their engines were set going astern, the race 
from the propellers thus creating a current which 
carried away the sand. This was somewhat on the 
same principle as Mr. Wheeler’s eroder. In the 
year 1867, he had seen sand-pump dredging carried 
on in Calais Harbour, and had then heard the rattle 
of stones which came up with the sand and water. 
At Dunquerque and Ostend, as well as Calais, this 
system of dredging had been carried on in the open 
sea. The week previously, an American engineer 
had shown him the model of a sand-pump dredger ; 
but this had also been able to deal with clay, there 
being revolving cutters for removing and stirring up 
the soil. These cutters were also useful even when 
working in sand, and enabled the stream of water 
to carry more particles with it. 

Mr. Wolfe Barry said that as ships grow in size 
it was more and more important that the harbours 
of this country should be second to none in magni- 
tude. His experience was that on this subject no 
one can generalise, but that each case must be 
taken on its merits in regard to maintenance of 
waterways. In one case training walls would be 
successful, in another they might be a lamentable 
failure. He had known of one instance in which 
it had been attempted to improve a harbour in 
this way ; but after 20 years the bar was in the 
same condition that it had originally been, except- 
ing that it had moved some hundreds of yards 
further seaward. A general rule appeared to be 
that if the littoral current were sufficient to remove 
the material, then training walls were good. If, 
however, such a current did not exist, it was 
necessary to dredge the bar and open out a way 
to the sea. Engineers of the present day should 
not forget the great power that they had in the 
large modern dredgers. A generation back such 
means were not available. Work could be kept up 
more constantly, the larger dredgers working at sea 
even in heavy weather. He thought that great 
good could be derived from training walls down to 
a certain point, and then they would have to face 
dredging under the conditions referred to. When 
the late Captain Eads first proposed training 
walls for the Mississippi, all engineers were 
against him, for it was assumed that there 
was no littoral current in the Gulf of Mexico, and 
it was only when Sir Charles Hartley supported 
him by his authority that he made headway with 
his proposals. The Mersey estuary was an object- 
lesson to engineers that might always be studied with 
advantage. There was a contraction in the river, 
what was known as the Bottle Neck, which was 
analogous to training walls, and then out beyond 
there was the need of dredging. Such dredging as 
was being carried on there could not have been 
undertaken 20 years ago, as dredgers had not then 
been brought to the perfection they have now 
reached. _The sand-pump dredger was an extremely 
valuable instrument in the hands of the engineer. 
Nothing was more delightful than to be able to use 
itin clean sand ; but if there were an admixture of 
clay it would soon spoil the whole work. Another 
thing that the engineer had to be careful about was 
that the sand on the surface was of the same nature 
as that below. There might be a top layer of clean 





sand which would be easy to work with the sand- 
pump dredger, whilst immediately below the sur- 
face the soil might be quite unsuitable. In regard 
to the height of training walls, each locality must 
again be judged according to its peculiarities. Sand 
would rise behind a wall to a greater height than 
the top level of the wall, according to the angle of 
repose ; but this would not justify raising the wall 
too high, as that would only be repeating the diffi- 
culty, and most engineers thought that the lower 
the walls can be kept the better. Mr. Parsons’ auto- 
matic dredger, which worked by the dropping of a 
curtain, would undoubtedly increase the current 
near the bottom ; but as the velocity would thus 
be greater at that place, it would be less elsewhere, 
and, therefore, sand would be deposited at the point 
of lowered velocity. 

As there was to be no concluding ceremony to the 
congress, which was then drawing to a close, and as 
that would he the last occasion on which the Presi- 
dent would speak during the congress, he would say 
a few words on the subject generally. It was anew 
departure altogether for the Institution of Civil 
Engineers, and the Council had felt a little doubtful 
as to its advisability. Their gratification was sin- 
cere, therefore, that the conference had been such 
a great success, and he hoped it would be the pre- 
cursor of other conferences in time to come. 

Mr. M‘Culloch said that some years ago it was 
proposed to abolish the weir above Glasgow in 
order to increase the scour of the River Clyde, but 
disappointment had attended the experiment, the 
river being rendered still more sluggish, so they had 
to go back tothe weir. He was connected with 
the River Avon, and there the land floods were the 
great means by which the river was kept clear The 
flood flowed faster than the ebb, and, therefore, 
there was always deposit and silting up in the river 
when there was no freshet. 

Sir Leader Williams, in calling on Mr. Parsons 
to reply, referred to the point raised by Mr. Wolfe 
Barry as to the local nature of the scour caused by 
the author’s automatic dredger only tending to 
move an obstruction along. His own experience 
was that the mooring of a deep vessel in a tideway 
caused a hole to be made immediately under it, but 
that the material was only moved along a little 
distance. 

Mr. Parsons said that his had necessarily to be a 
short paper, and it was difficult to explain every- 
thing in its course. In the model experiments the 
dredger was placed across stream, and the curtain 
was lowered until the maximum velocity under- 
neath was obtained. That velocity might be twice 
the velocity of the river flow, but friction would 
increase the ratio between the two. The next 
point was how far the material would be removed. 
When the curtain was down, there was a boil of 
water under it ; the silt was stirred up, and might 
be carried down a short distance, being deposited 
as a bank; the further side of that bank would 
slope downwards, taking the direction of the cur- 
rent, and the particles of sand would, therefore, 
roll down the declivity. In this way the bank would 
keep moving on, and by letting the machine drift 
with the current, the curtain being down, the 
obstruction would gradually travel out to sea. In 
Paris the sewers were cleansed by a travelling dam, 
but that acted on a different principle, holding the 
water back. In regard to the objection that the 
automatic dredger might divert the channel into 
another course, he found that most of the water 
passed under the bottom. If it attempted to get 
round at the ends, it had two right angles to make 
in its course, whilst it passed under the bottom at 
an easy angle. He had calculated the efficiency 
that could be obtained from his apparatus ; with a 
stream of 2 knots and a vessel 200 ft. long, the 
depth being 20 ft., the horse-power due to increased 
velocity would be 100, all of which would be de- 
rived from the current. His results, however, 
were only from models and from theoretical conclu- 
sions, but he had thought that the matter would be 
of interest. In answer to a member, Mr. Parsons 
stated that the curtain was maintained in a vertical 
position. He had tested its use at different angles, 
but had not found much difference in the effect. 

Sir Leader Williams referred to the great value 
of model experiments. Everything, however, could 
not be scaled down. There were the size of the 
grains of sand, for instance. Another speaker stated 
that a suction dredger had been used at Vera Cruz. 
It had a 20-in. pump, and dealt with 95,000 tons of 
material a week. A large amount of rubbish was 
brought up, and on one occasion, when the suction 





pipe was lowered without its grating, it brought up 
bricks, coal, &c. Sir Leader Williams said that 
no doubt the soft material was the trouble. Mr. 
Wheeler had been told by an American that a 
suction dredger had brought up stones as big as 
his head, and an iron safe. Another member stated 
that a 20-lb. cast-iron sinker had been brought 
through the pump on the Mersey. 

The meetings of this section were brought to a 
conclusion by a short speech by Sir Leader Williams, 
in which he chiefly referred to the very foul nature 
of the atmosphere of the Committee-rooms of the 
House of Commons. It is, as most of our readers 
are aware, an old-standing grievance, and one which 
ought to have been removed years ago. 


SECTION III—MACHINERY AND TRANSMISSION 
OF POWER. 


At the meeting of this section on Thursday, Mr. 
S. W. Johnson, the locomotive superintendent of 
the Midland Railway Company, read a paper 
describing a form of piston valve which he had 
fitted to a number of locomotives at work on that 
line. This paper will be found on page 798. 

The discussion was opened by Mr. Dean, who 
suggested that the claim, made by the author of the 
paper, to the effect that by using valves of the type 
described the cylinder centres could be brought 
closer together, was unfounded. If slide valves 
of the ordinary type were placed below the cylin- 
ders, the latter could be as closely spaced as other 
limiting conditions would permit. 

Mr. David Joy, who followed, said that he had 
had a large experience with piston valves, more 
especially as applied to marine engines. When 
thus applied there were no difficulties arising from 
the engine running light and pumping air, which 
difficulties Mr. Johnson had had to face and over- 
come before fitting such valves to locomotives. 
The friction with piston valves was much less than 
with the flat valves which they replaced, so that 
the auxiliary cylinder which took the weight of 
large marine slide valves was hardly required with 
the piston type. In certain cases, however, this 
auxiliary cylinder had been modified so as to prac- 
tically take all the work off the eccentrics, the 
valve being moved almost entirely by steam pres- 
sure. 

Mr. Walker stated that he had had considerable 
experience with piston valves on a large scale, and 
had found them satisfactory. 

Captain Sankey remarked that the author had 
not dealt with the question of economy. The 
leakage past an ordinary slide valve might be serious, 
some experiments showing a leakage of as much 
as 20 to 25 per cent. of the total feed. Under 
similar conditions the leakage past a piston valve 
was only 4 to 1 per cent. when the steam was dry, 
but when water was present this leakage increased 
from ten to twenty-fold. 

Mr. Maclaren, of Leeds, had not found piston 
valves at all satisfactory. Where economy in the use 
of steam was of secondary importance, such valves 
might work well enough ; but where the coal bill was 
an important one, he thought the less they had to 
do with such valves the better. Tests of the tight- 
ness of such valves when new were of little interest. 
What was wanted was a determination of the leakage 
after some years’ wear, when he thought the results 
obtained would be found very unsatisfactory. 

Mr. Aspinall stated that he had not had any 
experience with piston valves, but as the question 
of friction had been raised, he might refer to some 
further experiments he had recently completed, 
which somewhat modified the figures he had pre- 
viously obtained for the friction of ordinary slide 
valves. In his original experiments the valve 
worked in a vertical plane, but in his newer investi- 
gations the valves were horizontal, in which posi- 
tion the coefficient of friction was increased to 0.08 
in place of 0.068, the figure previously obtained. 
He had also tried valves of the semi-balanced type, 
and found that with these there was a reduction of 
50 per cent. in the total resistances. 

A member, whose name did not transpire, 
thought that Mr. Maclaren’s experiences had been 
unfortunate. Many of them had seen specimens of 
piston valves removed from Willans engines after 
running many years, and observed their excellent 
condition. As regards the author’s design, he 
thought it would be unsuitable for very high pres- 
sures, in which case it was best to put the steam 
inside the valve rather than around it. 

In reply, Mr. Johnson said that he had had 
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both slide-valve and piston-valve engines of the 
same type running on the Midland Railway, and 
doing similar work. Thus in six months eigi 


piston-valve engines ran 36,559 miles, and bursc | 


on the average 29 lb. per mile, the average train 
load being 11.5 coaches. These engines were assisted 
by a second engine 28 times out of 253 trips. 
On the other hand, 13 slide-valve engines in the 
same time ran about the same mileage, and burnt 
30.04 Ib. of coal per mile, their load being on the 
average 11.03 coaches. The drivers, he might add, 
preferred the piston-valve engines. The frictional 
resistances were enormously reduced by the adop- 
tion of the piston form of valve, and the work on 
the eccentrics and link motion correspondingly 
lightened. 

The next paper, by Mr. W. B. Marshall, M. Inst. 
C.E., discussed the application of roller bearings 
to railway rolling stock, tramcars, &c., and gave 
particulars of certain experiments made at Lan- 
caster with tramcars fitted in one case with ordinary 
plain bearings, and in the other with bearings of the 
roller type. In the one case the car resistance was 
30.5 lb. per ton, whilst with the roller bearings the 
total friction only amounted to 9 lb. per ton. He 
also referred to the great difficulties experienced in 
the attempt to design a practically satisfactory roller 
bearing. 

Mr. Dean, in opening the discussion, took excep- 
tion to the experiments described, in which a tram- 
car with plain bearings was shown to have a resist- 
ance of 30.5 Ib. per ton, as against 9 lb. per ton 
when fitted with roller bearings. With railway 
stock the rolling resistance was never anything like 
30 lb. per ton. 

Dr. Hopkinson remarked that it had long been 
known that by the adoption of ball or roller 
bearings friction could be greatly reduced. The 
difticulty had been to make such bearings durable 
with heavy loads and high speeds. When new, 
bearings of the type described in the author’s paper 
no doubt gave satisfactory results, but it was im- 
portant to know how they would wear, and if they 
involved heavier maintenance charges than plain 
bearings did. 

Mr. Cottrell exhibited two diagrams showing the 
expenditure of energy required on the Liverpool 
Overhead Railway when running a train fitted with 
plain bearings, and when fitted with roller bearings. 
The saving shown amounted to 15.5 per cent. 
though this hardly did justice to the roller bearings, 
as the current could have been, if desired, cut off 
earlier than with the other train, and the same 
time still made between the stations. Owing to 
the saving thus shown, it had been possible to add 
another coach to the trains on the Overhead line, 
without replacing the motors already in use. By 
putting afew more coils on the field magnets it had 
been possible to increase the torque of these 
motors some 10 per cent., and then by adopting 
roller bearings the saving effected was sufficient 
to render the motors thus modified sufficient for 
their increased load. 

Professor Goodman had made many experiments 
on ball bearings, and found that the starting fric- 
tion was enormously reduced, though when running 
the friction was not less than with a well-lubricated 
plain bearing. He had used a ball bearing to 
take an end thrust of 1 ton, the diameter of the 
ball race being 8 in., and the speed 1600 revolu- 
tions per minute. As originally constructed, the 
balls were arranged to bear on four points, and to 
have a pure rolling motion. The results, however, 
had been very unsatisfactory. The friction and 
the wear were both excessive. The arrangement 
was then altered so that the balls bore on two points 
only, one surface on which they ran being per- 
fectly flat, whilst the otler was hollowed just 
sufficiently to keep them in place. After this 
alteration the bearing worked extremely well, 
there being no appreciable wear at the end of 
eight or nine months. He should like to know 
the cost of the bearings used on the Overhead line, 
and whether any trouble arose from the rollers 
working along the shaft. He knew difficulty had 
been experienced in this regard in the case of the 
Connelly roller bearing. 

Professor Kennedy had been convinced of the 
importance of reducing the starting friction on a 
line worked by means of electricity, and had 
accordingly specified roller bearings for the coaches 
to be used on the Waterloo and City line. 

Mr. Woodcock stated that he had been working 
at the subject for some years, and could testify to 
the difficulty of designing a thoroughly satisfactory 
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roller bearing. With respect to Mr. Dean’s objec- 
tion to the figure of 30.5 lb. per ton as representing 
the tractive resistance with plain bearings, it must, 
of course, be remembered that tram rails offered 
much more friction than did those used on a rail- 
way. The groove often got full of dirt, which 
much obstructed the motion of the car. On rail- 
ways, on the other hand, he believed resistances as 
low as 3 lb. per ton had been recorded. 

Mr. Rose Smith thought that it might perhaps 
prove feasible to reduce the starting friction of a 
plain bearing to almost as low a point as with the 
roller bearings described. Comparing the latter 
with ball bearings, he might point out that there 
was one essential difference in the two, in that with 
rollers the journals must be kept in line, which 
was not essential with balls. 

The third paper was read before the section by 
Mr. R. C. Parkes, and dealt with pneumatic 
grain elevators. It will be found in full on page 
797. There was little discussion, though Mr. 
Duckham gave some supplemental figures, stating 
that he had experimentally lifted grain 80 ft. ver- 
tically and delivered it to a horizontal distance of 
700 ft. by the method described. With the longer 
distances and greater heights of lift, it became 
advisable to use large pipes, as otherwise the air 
pressure required to deliver a stated quantity be- 
came too high. Practically it was found that the 
velocity of the grain through the pipes must not 
exceed 40 ft. to 50 ft. per second. With one of 
these elevators he had succeeded in lifting 140 tons 





of grain per hour, and in delivering 90 tons per 
hour into the warehouse some hundreds of feet 


“wy SECTION. V.—SHIPBUILDING. 


On Thursday, May 27, the last day of the meet- 
ing, the Shipbuilding Section met in the council- 
chamber at the Westminster Town Hall, the 
chairman of the section, Sir William White, pre- 
siding. There were two subjects down for discus- 








sion on the agenda, Professor Biles and Mr. H. 
H: West being the authors of the two introductory 


notes. : 
MATERIALS FOR Sure CONSTRUCTION. 


When Professor Biles commenced the reading of 





his note ‘‘On the Improved Materials for Con- 








i OIC ET is 


w: 
struction and their Influence on Design,” the meet- 
ing might have been described as select rather 
than numerous. 

Mr. West’s contribution was entitled ‘‘ Influence 
of Choice of Materials and Workmanship on the 
Structural Strength and Durability of Merchant 
Shipping.” One discussion was taken on both 
these notes. 

Professor Biles called attention more _ par- 
ticularly in the discussion to nickel steel and 
aluminium. The former material, he said, had 
been adopted by the Admiralty for torpedo- 
boat destroyers. It had a tensile strength of 
from 37 to 43 tons, with 10 to 15 per cent. extension 
in8in. It was his opinion that the adoption of 
some quality of nickel steel for larger vessels was 
likely to follow. If it were the same price as mild 
steel, there seemed to be no reason why it should 
not be at once adopted. The cost, however, at pre- 
sent was about three times that of mild steel. Mr. 
Beardmore had recommended, for torpedo-boat 
destroyers, a nickel steel having 52 tons ultimate 
strength, 28 tons elastic strength, and 13} per cent. 
elongation in 8 in. Mr. James Riley hesitated to 
adopt such high-tension material as this on account 
of the difficulty of making butt connections strong 
enough. This opened up two questions: The first, 
could advantage be taken of the high tensional 
strength of this material by reducing scantlings ? 
The second, if scantlings can be reduced, could good 
rivet connections be made? The maximum stresses 
which come upon a ship are due to longitudinal 
bending caused by the passage of waves. On a 
crest the deck is in tension, the bottom in compres- 
sion ; when passing a hollow, the reverse is the 
case. The effect upon the part in tension is 
dependent upon its sectional area and _ specific 
strength ; the effect upon the part in compres- 
sion is dependent on these two things, and also 
upon the distance between the parts of the 
material which may be considered to be rigidly 
fixed, such as the lines of’ frames or beams. For 
tensional stresses, therefore, increase of specific 
strength may be accompanied by decrease of section ; 
for compressive stresses the proportional decrease 
in sectional area can only take place if the distance 
between the rigid points is reduced also. Generally 
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three times the specific weight of aluminium, it 
would for strength be preferable to adopt the latter 
metal in many cases, even at one-half of the ulti- 
mate strength; even if its thickness were twice 
that of mild steel, it would be more rigid, while it 
would be one-third lighter. Mr. Yarrow had given 
the tensile strength of aluminium alloyed with 6 per 
cent. of copper as 14 to 16 tons. In a 10,000-ton 
ship built of nickel steel—50 per cent. stronger 
than mild steel—the relative weight of parts sub- 
jected to longitudinal stress might be reduced 33} 
per cent, If it were assumed that to resist com- 
pressive strains it were necessary to reduce frame 
spacing, and only take advantage of the increased 
strength of the material to the extent of one-half, a 
gain only of 163% per cent. would be reached in trans- 
verse framing material. The total gain in a 10,000- 
ton ship would be 1000 tons on a weight of 6000 
tons, or 16% per cent. It was found in passing from 
iron to mild steel that 1} to 33 per cent. was added 
by increased weight of butt straps, laps, &c., and 
though a smaller percentage would probably be 
added in this case, some allowance should be made, 
so that 14 to 15 per cent. of the weight of steel 
could be saved. If the reduction in hull were put 
into machinery and coal, the extra speed in a 20- 
knot ship would be 1} knot, with an extra coal con- 
sumption of 13 per cent. A mild steel vessel carry- 
ing the same deadweight of cargo, and having 21} 
knots speed, would require 10 per cent. increased 
dimensions, 40 per cent. increased horse-power, 
and 20 per cent. increase in first cost, or 
70,0001. If the workmanship with nickel steel 
were the same price, the only difference in first 
cost would be that between 6000 tons of mild 
steel, or 40,0001, and 5000 tons of nickel 
steel; the latter could hardly cost 40,0001. 
plus the 70,0001. named, or 110,000/. in all. Any- 
thing below this would be in favour of the nickel 
steel ship, both in economy of first cost and of up- 
keep. The coal bill in the mild steel ship would be 
19} per cent. more than in the nickel steel ship. 
The 5000 tons of nickel steel could probably be 
bought for 75,0001., leaving a balance of 35,0001. 
of saving. In low-powered ships the gain would 
be less. A 14-knot Atlantic ship of 7000 tons dead- 
weight of cargo would carry 10 per cent. more if of 
nickel steel. A mild steel vessel large enough to 
carry this extra cargo and maintain the same speed 
would cost 10,000/. more. This added to the cost 
of mild steel would enable the builder to pay 9. 
per ton for nickel steel. The extra cost of 151. per 
ton would be about 15 per cent. of the cost of the 
vessel, as there would only be 5 per cent. less of 
coal and machinery expenses paid out. It is doubtful 
whether at 15/. per ton it would pay to build in 
nickel steel. 

Mr. West confined himself to a consideration of 
the materials ordinarily used in building the hulls 
of merchant vessels. He pointed out that those 
who have the opportunity of examining so-called 
weak ships could not fail to have noticed how rare 
it is under sea strains to find actual fracture in 
the main structural parts, unless undue local strain 
had been thrown on the material either by substan- 
tial waste or the yielding of previous work. On the 
other hand, when a stranded vessel breaks in two, 
it is exceedingly rare to find the rivets in a butt 
fastening showing any insufliciency by yielding to 
shearing forces. The strength of a riveted joint, 
Mr. West said, is its resistance to slipping. The 
most severe influences to which merchant vessels 
afloat are subjected are the complex longitudinal 
strains resulting from pitching and ascending 
motions, to which it was hopeless to assign quantita- 
tive values. It had been suggested that under these 
sea strains the ultimate strength of material hardly 
came into play, but proof had not been wanting 
that riveted connections which under a steady shore 
strain would permit the plate to tear rather than 
yield, were quite inadéquate when subjected to the 
racking strains at sea. This was doubtless a ques- 
tion of workmanship, but shipbuilders’ riveting is 
not of indifferent quality, and movement had been 
observed in cases where no expense had been spared 
to secure the best workmanship. Probably neither 
theory nor experiment can determine the resistance 
to slipping of a riveted joint, but actual failure or 
success would show either what would or would 
not do. In order to properly utilise the strength of 
steel, a great increase must be made in the rivet 
wr of butt fastenings by the revival of lapped 
yutts. Improved fastenings had been economically 


secured, and where hydraulic riveting is practicable, 
little is left to be desired. 





Dr. Elgar said that many suggestive points had 
been raised for discussion. Professor Biles had 
made a reference to price, and had given a most in- 
teresting estimate of the cost of a ship, if built of 
nickel steel, at its present price. It would appear 
that until the cost of that material was reduced, any 
discussion on the subject could not have much more 
than academic interest. It was well, however, to 
think the matter out, in order to be prepared for 
what might come. Professor Biles had said that 
with nickel steel a material 50 per cent. stronger 
than ordinary steel could be employed ; this would 
correspond fairly well to the advance that was made 
when mild steel took the place of iron. It used to 
be thought that as 50 per cent. was gained in the 
strength of material, there should be a decrease in 
weight of the structure to the same extent. This, 
of course, was not the case, the actual decrease in 
weight being from 10 to 15 per cent. In passing 
from ordinary mild steel to nickel steel, Professor 
Biles had estimated that a gain of 16} per cent. 
would be made in weight. The figure compared 
fairly well with past experience. He was glad to 
hear what Professor Biles had said on re- 
sistance not depending so much on _ tensile 
strength or compressive strength as on the 
modulus of elasticity of the material and rigidity of 
the structure. The parts were so small compara- 
tively, that rigidity must take an important position 
in deciding the strength of the structure. Mr. 
West had shown how impossible it was to estimate 
the strains that might be set up in the material, 
and it was very true that a proper guide for the 
ship designer was what would happen at sea. The 
results of stresses put upon the structure never 
exhibited themselves in the shape of actual fracture 
of plates, but rather in loose rivets and butts more 
or less open. A point of some importance to which 
reference had not been made was that a stronger 
material was of greatly increased value in positions 
where plates were required to be dealt with that 
were difficult to work on account of the great 
thickness required. This more prominently ap- 
peared in the construction of shells of boilers in 
which greater sectional area of plate was being con- 
stantly required on account of the higher pressures 
of steam. The highest tensile strength allowed by 
the Board of Trade was 38 tons per square inch, but 
he had noticed that in a ship building for the 
German Lloyd’s in Germany tensile strength of 
38 tons per square inch had been adopted for her 
boilers. If advantage could be taken of the higher 
tensile strength of the new material, it would be pos- 
sible to make improvements in directions where the 
designer was now limited. Mr. West had stated 
that corrosive action was more rapid with steel than 
with iron. Of this Dr. Elgar had some doubt. He 
thought that if the plates were thoroughly cleansed 
from scale before being used, corrosion would not 
be more rapid with one material than with the 
other. 

Sir Edward Reed said it was to be regretted that 
the notes initiating these discussions should not be 
printed and distributed beforehand. Had he been 
aware that the subject of nickel steel was to have 
been raised, he would have brought details of some 
experiments showing the behaviour of this metal 
under treatment, which he thought would be of 
interest to the section. They seemed to point to 
the fact that nickel steel would develop certain 
valuable qualities for ship construction which at 
present, at any rate, were not generally anticipated. 
At a recent meeting of the Institution of Naval 
Architects reference had been made to an alloy con- 
taining 25 per cent. of nickel. This gave a very re- 
markable material, admirably suited for a large 
number of positions as well as those of marine con- 
struction. The matter upon which information 
was now chiefly needed was what were the 
natural sources of supply of nickel. He was 
given to understand that patents were likely to come 
fo ward shortly which would curtail the free use of 
this element for industrial purposes. In regard to 
corrosion, he agreed with the remarks that Dr. 
Elgar had made, but those who proposed to use a 
thinner material for constructive purposes were 
| more anxious for proportionate reduction in scant- 
‘ling. The remarks of Professor Elgar as to the 
| bearing of tensile and compressive strains on rigidity 
/must not be forgotten in this respect. He would 
| call attention to what had been said on the question 
|of numerous frames and girder-frames as pointed 
out by Mr. West, who had said that during recent 
years vessels had been built having a flat floor, a 
| low bilge, and a long, deep, flat side, with a large 











clear hold for carrying cargo in bulk. To avoid 
hold obstruction, the framing had been massed in 
rigid transverse girder-frames. In some cases the 
transverse racking had proved too much for the 
riveted attachment of shell plating to these un- 
yielding frames, and troublesome leakage round the 
bilge had resulted. In these cases the high quality 
of steel plating would probably have very little 
beneficial effect, and reduction in scantling might 
be injurious. The speaker said that using thin 
plates it was important to distribute the support 
widely, a fact, indeed, which had been well 
brought out by Professor Biles. The question of 
the margin of structural strength and of the 
strains set up had been well dealt with. It did 
seem difficult to imagine how, with so small 
an apparent margin, ships withstood the stresses 
put upon them in the way they did. Many years ago 
he had suggested in the case of the Minotaur class 
that the factor of safety was small; and, indeed, 
that seemed to apply to all vessels, and it was difti- 
cult to understand on the figures why there was 
not a larger record of disaster. It was to be re- 
membered, however, that in regard to the strains 
thrown upon a ship’s structure, the problem was 
lifted out of the usual practice of engineering 
design, and certainly civil engineers would not 
trust to the same margin of safety on structures 
like bridges. There must be something to be said 
on this question, and no one was better able to say 
it than the chairman of the section. Dr. Elgar 
had referred to a reduction of 16% per cent. in 
scantling, supposing nickel steel were used. It 
should be pointed out, however, that Professor 
Biles had gone on to state that this percentage was 
modified by considerations which obtained in pass- 
ing from iron to steel, and would also be present in 
passing from ordinary mild steel to nickel steel. 
In the former case from 1} to 3$ per cent. was 
added by the increased weight of butt straps, laps, 
&c., and though a smaller percentage would pro- 
bably be added if nickel steel came into use, some 
allowance should nevertheless be made. It seemed, 
therefore, as if from 14 to 15 per cent. of the weight 
of material could be saved in passing from mild 
steel to nickel steel. 

Mr. Moss referred to the subject of the fracture of 
screw shafts ; this, he thought, was due to the want 
of rigidity of ship’s structure. In a ship having 
the machinery near the centre, and therefore with 
very long lengths of shafting, there would be danger 
when the ship was running light of the shafting 
giving way, supposing the scantlings were cut down 
as Professor Biles suggested. He gave an instance 
of a ship in which he had made a voyage, which 
called at a large number of ports, and had dis- 
charged cargo at each of them. The engineers of 
the ship had found that with each different lading 
a variation in pressure was produced on the dif- 
ferent shaft bearings. 

Professor Biles, in commenting on Mr. West’s 
paper, said there was not much to say in reply, as 
the author had so well pointed out what where the 
chief features in the morbid anatomy of ships. 
The question of corrosion of hulls was not so im- 
portant a matter as at first sight might appear. 
The torpedo-boat destroyers were the first vessels 
selected for the introduction of nickel steel, and in 
them the reduction of scantling would be a marked 


feature. Mr. West’s remarks as to the slipping 
of rivets being the limit of strength were 
very much to the point, but the difficulty 


could be got over by increasing the number 
of rivets, which of course meant longer butts. In 
regard to racking strains, no doubt there was no 
precise method of dealing with the subject, but it 
was to be remembered that reduction of weight 
meant a reduction of stresses, but in these matters 
it was needful specially to bear in mind the strength 
of fastenings. Dr. Elgar had said that to consider 
the use of nickel steel at the present time for ship 
construction was but an academic exercise, owing 
to the high price of the material. He had, however, 
dealt with the question of cost in his note, but he 
would repeat that, for vessels of high power, nickel 
steel might be adopted with financial advantage, 
taking the price of ordinary steel at 51. per ton and 
that of nickel steel at 151. per ton. It was not 
obvious at first why an increase in strength of 50 
per cent. should only lead to a saving of 33 per 
cent. in weight, but the matter had already been 
well dealt with. With regard to what had been 
said as to the breaking of shafts, he thought it was 
well known to engineers that the longer shafts 
were, and the smaller in diameter, the better would 
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they be capable of bearing stresses thrown upon 
them by any giving of the hull structure. 

Mr. West, referring to the fact that Dr. Elgar 
had questioned whether it was correct that the 
corrosion of steel in salt water was more rapid than 
that of iron, said it was difficult to make a quanti- 
tative statement on this subject. Mr. West had, 
however, had wide experience, and he could only 
say it was his opinion that steel did corrode more 
rapidly than iron, and in this he was upheld, he 
thought, by the general conclusion which engineers 
and shipbuilders at large had arrived at. Profes- 
sor Biles might be right in saying that racking 
strain would be less with lighter material, but if 
there were the same displacement of a vessel owing 
to more cargo being carried, the result would not 
be materially different. In regard to factors of 
safety in hull structure, he had come to the con- 
clusion that practically nothing was known of 
strains borne by ships at sea. Calculations were 
made as to stresses set up in hull structures under 
different conditions of sailing, but these, he thought, 
must be overdrawn, otherwise disaster would more 
frequently occur than it did. If the actual strains 
were less than those calculated, the real margin of 
safety would naturally be higher than it was 
supposed to be. Professor Biles had proposed the 
closer pitching of frames in the case of a stronger 
material being used. Mr. West thought he would 
not progress in the same direction, but would rather 
have heavier stringers and keelsons. He would 
do this on the principle that advances in the effi- 
ciency of material should be utilised to meet the 
most prominent defects, and by decreasing longtitu- 
dinals provision would be made to meet fore-and- 
aft strains, which were the most important considera- 
tions at present. As to Professor Biles’s sugges- 
tion to flange the edges of plates, that did not meet 
with Mr. West’s approval, as the turned-over part 
would have to be cut at every frame, so that the 
weight of the structure would be increased without 
adequate additional strength being obtained. 

Sir William White said he was sorry to abridge 
the discussion, which was one of importance and 
interest, especially as there were several gentlemen 
in the room who could give valuable information on 
the subject. He would be glad, however, if they 
would communicate in writing, and he would 
personally ask Mr. Thornycroft and Mr. Yarrow 
to contribute to the discussion by letters to 
the Secretary. He would point out that there 
were other materials besides the alloys of iron 
which could be used in ship construction, amongst 
which were the bronzes. In racing yachts copper 
alloy was considered the right material in American 
practice for getting the highest results. Twenty 
years ago at the Admiralty they had gone into 
this subject with a view to building a ship of bronze, 
but though there were considerable advantages, 
the suggestion was put aside on the score of ex- 
pense. Sir Edward Reed had remarked on the 
difficulty of understanding how it was that disaster 
did not more often occur to ships, the margin of 
safety being so small. In regard to this matter he 
would point out what was, of course, well known to 
Sir Edward Reed, that naval architects looked on 
calculations made in this respect, not as infallible 
statements of what actually existed, but as guides 
which must be corrected by practical experience. 
It was, therefore, not correct to style the difference 
between calculated results and what was actually 
worked into the ship as a factor of safety in the 
same meaning as the term was used in the case of 
bridges and other structures on shore. The real 
difficulty arose from the fact that in certain parts of 
the vessel very complex stresses were brought to 
bear. The question of panting well illustrated 
this fact. A great deal might be said on this 
question if time had permitted, but the hour for 
adjournment had arrived, and members of another 
section were waiting to take possession of the room. 

The proceedings in Section V. were brought to a 
close by Dr. Elgar proposing a vote of thanks to 
a White, Sir Edward Reed seconding the 
motion, 


SECTION VII.—APPLICATIONS OF ELECTRICITY. 


On the 27th ult. this section met at noon under 
the presidency of Dr. John Hopkinson. The first 
paper was read by Captain Sankey and was on 

Tue Deciman System In ENGINEERING 
MEASUREMENTS. 
It is not quite clear in what way this subject is re- | 


lated to ‘* Applications of Electricity.” True, the | 





electrical units are upon the centimetre-gramme- 
second system, but that is a matter which is now 
beyond the domain of discussion, and besides 
it includes a great deal beyond the decimal 
system. Captain Sankey’s paper, which we publish 
on page 799 was not on the decimal, but on the 
metrical, system. 1t was upon this distinction that 
the discussion turned. Every speaker praised the 
decimal system, the point of controversy turning 
upon the unit—the inch or the metre. The ,ith 
and the ,,th found no friends, but there were 
many that preferred the ‘‘ mil” to the millimetre. 

Mr. Thomas Parker, of Wolverhampton, opened 
the discussion. He said that the inch was as good 
a unit as it was possible to have, and that it satis- 
fied all the requirements of mechanics. We have 
considered the necessary alteration of gauges and 
patterns which a change to the metric system 
would entail, and he could not see when the day of 
alteration could come. If the inch were made 
the basis of our standards of weights we should 
have a system equal to the metric system. He 
asked if British trade were to be dominated by the 
metric system, and if it could not be carried on by 
a purely British system. It would be more patriotic 
of the professors if they advocated a decimal system 
basedon the inch. The value of the metric system 
lay inthe fact that measures of length, weight, and 
volume had a common basis. The British mea- 
sures were connected with the greatest volunie of 
trade in the world, and all the alteration needed 
was to establish a relation between the units of 
volume, weight, and length. He opposed the in- 
troduction of the metric system out of a feeling of 
duty to the trade. 

Professor Smith, of Birmingham, said that ex- 
haustive arguments had been brought forward in 
favour of the metre, but feeling was in favour of 
the foot and inch. As a matter of convenience in 
using, the advantage leaned to neither the inch nor 
the millimetre. One was as good as the other ; it 
depended on the branch of engineering whether 
one had an advantage over the other. The foot, 
however, was not a convenient unit for anybody. 
The sixty-fourth was a better unit than the milli- 
metre, and the ;J9 in. and 4,45 in. much more 
convenient. Nevertheless it was important for 
enlightened countries to have similar systems, and 
as it was quite impossible to get Europe to adopt 
our inch, we must eventually adapt our methods to 
theirs. 

Mr. Allen, of Bedford, said that his firm had two 
years’ experience of the decimal notation. They 
used the inch as their unit, and the men spoke in 
mils. They learned the system without any difti- 
culty. 

Mr. R. E. B. Crompton stated that the inch 
was used by the preponderating part of the mecha- 
nical races of the world, and that it was the basis 
of most of the gauge and template making. The 
question of material units had been discussed ad 
nauseam in America. Professor Sellers had put 
the case in favour of the inch most forcibly. A 
change of standard would necessitate the wholesale 
scrapping of gauges and templates. With an in- 
terchangeable system the loss from this cause would 
be enormous. He was in favour of the decimal 
system with the inch as the basis. It was most in- 
convenient to convert the wire gauge into milli- 
metres. Possibly in a generation we might get to 
the duodecimal system, which was far better than 
the decimal. 

Mr. Mark Robinson explained that Messrs. 
Willans and Robinson adopted the metrical system 
in order that their work might be interchangeable 
with that of their licensees on the Continent. 
The millimetre was, he said, a sufficiently small 
unit to design by. 

Professor Ayrton referred to the Bill before 
Parliament for the purpose of legalising the per- 
missive use of the metric system. In this the re- 
lation of the inch to the metric system was laid 
down. The figure ran to many places of decimals, 
and the accuracy arrived at was so minute that it did 
not stop at the wave length of violet light, but it in- 
cluded the mean force path of a molecule of hydrogen. 
It was necessary to measure between the atoms of 
matter to comply with the Government regulations. 
If the figure had stopped at the first decimal, no 
one could have measured more closely, even with 
a microscope. 

Mr. Alexander Siemens, as partly responsible 
for the Bill in question, undertook to explain the 
figures. It might be quite true, he said, that 


the limits of accuracy laid down were impossible 





as regards one inch, but then some dimensions in- 
cludes hundreds and thousands of inches, and then 
the figures after the decimal point became im- 
portant, and represented tangible quantities. The 
vital point in the metric system was the inter- 
connection of weight and measures. All calculations 
could be made with a small number of units. In this 
way engineering operations of every kind were 
simplified. The introduction of the duodecimal 
system was not within the range of practical 
politics, however admirable the system might be. 
It was well to remember that the metric system 
was originated by James Watt, who, in 1789, went 
to Paris and saw Laplace about it. An interna- 
tional commission was appointed by Louis XVI. to 
consider the subject, and the Royal Society was 
asked to join its proceedings. The Revolution, how- 
ever, came, and rendered impossible any combined 
action between ourselves and our neighbours, and 
hence the metric system was worked out solely in 
France. At first its extension was slow, on account 
of the want of easy intercommunication between 
nations. Now there was easy communication with 
all the world, and 90 per cent. of English foreign 
trade was done with countries using the metric 
standard. Itwas a matter of urgent necessity to 
legalise that standard here to meet the requirements 
of our export trade, and to enable us to get into 
closer connection with the rest of the world. If 
it were compulsorily adopted, we should all soon 
cease to think in inches. He could remember the 
introduction of the metric system into Germany. 
The weights were adopted in 1864, and the system 
generally in 1870, permissively, and January, 1872, 
compulsorily. At first there was the usual cry 
about foreign names, and various of the German 
States invented new names of their own. But 
after a short trial they were all abolished. It must 
be remembered that the metric system was just as 
much a foreign standard to the German as it was to 
the Englishman. 

Mr. L. Robinson related how he had once been 
engaged on a contract abroad for torpedo-boats and 
boilers, and how he had found no difficulty from 
the metric system. We should do our best to 
favour its introduction, but it must be done gradu- 
ally, and not obtained by revolutionary methods. 
The difficulty was with the screw thread. In 
France a metric system of threads had been lately 
introduced by the Société d’Encouragement, and 
had been adopted by the Government and by most 
of the railway companies. 

Mr. Swinburne confirmed what Mr. Siemens had 
said about our foreign trade. It was not, he said, 
a question of what we wanted, but of what other 
people wanted. We were a nation of shopkeepers, 
and were bound to supply the wants of our cus- 
tomers, or to lose their custom. Wemust take pattern 
by our Continental rivals, who read all languages, 
and take their knowledge from the rest of the 
world, without the trouble of inventing. The 
metric system helped immensely in their commer- 
cial struggle with us. Another speaker emphasised 
the fact that England was suffering in her foreign 
trade for want of the metric system. He asked if 
the chemists would ever go back from the metric 
measures to the ounce, dram, pennyweight, and 
grain. 

Mr. Dowson recalled the fact that Mr. Giffen 
had stated that out of our 768,000,000/. of direct 
imports and exports, two-thirds to three-quarters 
were to and from countries in which the metric 
system prevails. Some people imagined that con- 
stant mistakes would arise from the use of the de- 
cimal point, but on mechanical drawings the point 
was not found; all the dimensions were given in 
millimetres. 

Dr. Hopkinson added his testimony as to the 
ease with which English workmen adopted the 
metric system. Forty years ago Messrs. Chance 
adopted it in their glass-grinding works, in which 
very rough men are employed, and it was found 
that no mistakes were caused by the change. It 
was certain that we must have some change. We 
could not go on as we were ; we must either adopt 
the inch or the centimetre. Could we ask foreign 
people to take the inch simply because we were 
accustomed to it? Certainly not. 

In replying, Captain Sankey said that the cost 
of new gauges was a bogey. He knew, because he 
had been through the experience. In any case it 
was a trivial proportion of the value of our foreign 
trade. 

The meeting was practically at an end when Dr. 
Hopkinson suggested that it would be well to offer 
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a resolution, and he accordingly proposed, ‘* That 
this section of the Congress approves of the permis- 
sive use of the metric system.” Professor Ayrton 
seconded the resolution, explaining that his previous 
remarks had not been directed against the metric 
system, but only against the figures in the Bill. On 
the motion being put, about one-half of those pre- 
sent held up their hands, but when votes to the 
contrary were asked, there was no hand raised. 
‘*Carried unanimously,” said Dr. Hopkinson, but 
nemine contradicente would have been a more 
correct description. 

The last paper on theagenda was by Mr. Charles 
Ernest Paolo Diana Spagnoletti, and was entitled : 


Tue Equitisrium System or FEEDING ELECTRIC 
Ratways. 

The author stated that the best way of keeping 
the potential on the line practically equal at all 
points of the conductor is to place a generating 
station at each end, connecting the positive 
poles of direct-current shunt-wound dynamos to 
each end of the conductor, the dynamos being 
equal in their output. If the current so sent were 
insufficient for the requirements of the line, addi- 
tional generating stations could be placed at 
intermediate convenient points connecting the 
positive poles of similar dynamos at each of these 
stations to the main conductor. The result would 
be that no current would flow until a train was on 
the line. At whatever point a train might be 
taking current from the conductor, the potential 
would be practically the same, because the loss by 
resistance from the conductor from the distant sta- 
tion would be made up from the station at the 
opposite end, to which the train was nearer. There 
was practically no discussion, as the meeting failed to 
understand what were the novel points inthe scheme. 


We regret that in our report of Section I., on 
page 734 of our last issue, we failed to give correctly 
the name of Mr. J. Harding, M. Inst. C.E., who is 
there reported as Mr. Hunter. Mr. Harding further 
asks us to add to his remarks as reported concern- 
ing the Antofagasta line ‘‘ that it is fatal to the 
success of a narrow-gauge rail with a 30-Ib. rail, as 
in that case, to try to work on it engines for which 
a 70-1b. rail would be suitable.” 

NOTES FROM THE UNITED STATES. 
PiULADELPHIA, June 4. 

GENERAL industrial conditions have slightly im- 
proved throughout the States, and in consequence 
trade and commercial editors are rejoicing over in- 
creasing business. Railroad tratlic is larger than 
same week last year. Prices are lower than ever on 
record. Stocks are kept low by restriction in most 
branches. New work comes in slowly, and margins, 
in consequence of desperate competition, have driven 
some plants out of operation. The Pittsburgh district 
commands the cream of the business, and the hope is 
expressed that a hardening of prices will show itself 
at that point before many days. Prices apparently 
have finally reached bedrock. An evidence of this is 
shown in the negotiations for large blocks of material 
for summer delivery—steel pipe, plates, shapes, 
billets, and rails. Another encouraging feature is 
that inquiries for material have come from railroads. 
More season contracts will soon be placed for steel 
for agricultural requirements. Large contracts have 
been let for cast-iron pipe. The plate and structural 
mills secured a good share of business. Brokers here 
and in Chicago are figuring on large orders for light 
rails and track supplies. Larger pig-iron exports are 
looked for in view of better prices in foreign markets. 
Billet mills are all busy at present, but agents find it 
difficult to induce consumers to place orders for summer 
delivery even at the low current quotations. The 
break in beams has not brought much business that 
would not have otherwise come. General crop con- 
ditions are favourable. ‘Tariff legislation hobbles 
along slowly. The banks have much idle capital, but 
conservative financiers prefer to lose interest than risk 
capital in many of the projected enterprises. 

West InpIAN MAnGANESE.—The discovery is reported 
of a valuable bed of manganese in the island of St. Martin, 
in the West Indies. The ore is described as being of 
superior quality, while the bed extends over a considerable 
area. A Boston syndicate will, it is stated, begin work 
upon it in the spring. 


Coat IN France.—The production of coal in France in 
} 


the second half of last year amounted to 14,726,849 tons, 
as compared with 14,311,596 tons in the corresponding 
period of 1895, showing an increase of 415,253 tons. Of 
the coal raised in France in the second half of last year, 
8,791,888 tons, or about 60 per cent., were produced in 
the basin of the Nord. 





THE BRADFORD PORTABLE POWER DRILL AND REAMER. 
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THE apparatus illustrated above is a power drill 
which can be moved about and used with almost 
the facility of a ratchet brace. Its weight is only 
50 lb., and hence one man can fix it without difficulty; 
and, when it is set, it only needs a supply of steam or 
compressed air to enable it to drill holes up to 1} in. 
in diameter, and to reamer those of still larger size. 
The motive power is provided by a small rotary 
engine, which is geared to the drill spindle by means 
of a pair of bevel wheels. The speed is regulated bya 
valve which is held more or less open by the workman, 
and which closes entirely if he removes his hand. 
Each machine is furnished with steel sockets for Nos. 
2 and 3 Morse tapers, giving a range for drills from 


,in. to l}in.; it has also chucks for gripping 4 in. | 


and ,*; in. square shank drills, reamers, or taps. The 
apparatus is supplied by the United States Metallic 
Packing Company, Limited, Bradford. 

Referring to the illustration : Aistthe rotary piston 
in the cylinder B, to which steam or compressed air is 
admitted through the pipe C, which is connected to a 
flexible tube ; D is the exhaust pipe. Upon the axis 
of the piston A is the pinion EK, gearing into the bevel 
wheel F on the main drill spindle G. The feed is put on 
by the handwheel H on the screw J ; K, K are handles, 
and L the valve lever. Large numbers of these ma- 
chines are in use in the shops of leading engineers and 
shipbuilders, and they are particularly useful on board 
ship. 


Tron MINERALS IN FRaNCE.-—The imports of iron 
minerals into France during the first two months of this 
year amounted to 341,191 tons, as compared with 284,934 
tons and 276,847 tons in the corresponding periods of 1896 
and 1895 respectively. In these totals German minerals 
figured for 232,682 tons, 279,254 tons, and 195,519 tons 
respectively ; and Spanish for 89,353 tons, 94,693 tons, and 
58,439 tons respectively. 

Tuk Hicuest Bripee in Germany. — The railway 
bridge at Mungsten, over the Wupper Valley, which was 
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piers, which stand at a distance of respectively 100 ft. and 
150 ft., have a height of respectively 160 ft. and 80 ft. 
The body of the bridge, resting on the piers, is 20 ft. high. 
The abutments for the arches, which at the same time 
serve as supports for the arch piers, are each about 70 ft. 
long and 13 ft. broad, and cover an aggregate area of some 
3500 square feet; and the 16 stone foundations of the 
shore piers cover an aggregate area of about 1800 square 
feet. The height of the bridge is 360 ft., and it is on the 
European continent only second to the Garabit Viaduct 
in Southern France, which, with a similar construction, 
has a height of 405 ft. The building of the bridge was 
commenced simultaneously from bo hh sides, and possessed 
features of considerable interest. Itis expected the bridge 
will be used for ordinary railway traffic from July 1. 


Water Supriy OF Port EvizABETH.—At the late dates 


from South Africa, the water supply of Port Elizabeth 


was in a critical condition. The reservoir was receiving 


| supplies at the rate of 136,000 gallons per day, while the 


commenced in the summer of 1893, has recently been | 


completed and opened with much ceremony. 
striking and graceful structure, and has a length of some 
1630 ft. The span of the arch is about 530 ft. 


It is a very | 


daily consumption is about 300,000 gallons per day. 


Coat IN East AnciiA.—The Eastern Counties Coal 
3oring Association has not yet finally abandoned its 
undertaking, but it has come to no coal yet. It is ad- 
mitted once for all that the Weeley boring, which was 
carried down to a depth of 1221 ft. 6 in., was a complete 
failure, no signs of coal or other minerals having been dis- 
covered. The directors have now succeeded, however, in 
obtaining a site for another boring on the estate of Mr. 
KE. A. Wedd, at Great Wakering, Essex. <A provisional 
agreement has been entered into with Mr. Wedd, which 
gives the association certain rights over 1300 acres, and 
secures the company one-half the profits arising from the 
working or sale of coal or other minerals for a period of 
30 years from the date of the agreement. Before a boring 
is actually commenced, however, at Great Wakering the 
opinion of the shareholders is to be taken as to whether 
it is desirable to enter upon it. The association has sus- 
tained a great loss in the death of Mr. R. C. Rapier. Mr. 
Rapier was a civil engineer, and not only a civil engineer, 
but a gentleman of great general ability, so that it will 
bedifficult tosupply his place aschairman. Mr. Rapier came 
from Northumberland, which is essentially a coal-mining 
district, and it was not unnatural that he should attempt 
to convert Suffolk or Essex into another Northumberland. 
Before, however, you can make any county a coal-mining 
district you must have the coal with which to effect the 


The | change, and at present the Eastern Counties Coal Boring 


piers at the arch have a height of 220 ft., and the shore} Association has not got the coal. 








oer 

















Se 
































aE 








TS ee 











June 11, 1897.] 


ENGINEERING. 





781 








TOLCH’S REVERSIBLE PROPELLER. 


Fig. 
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Wrillustrate on this page a form of reversing screw 
propeller, which has been fitted by Messrs. Tolch and 
Co., of the Boatyard, Fulham, to a number of small 
craft driven by petroleum engines. Several of these 
petroleum launches have been built for the submarine 
mining department of the War Office, whilst man 
yacht-owners have had their dinghies similarly fitted, 
As will be seen from our engravings, the alteration of 
the pitch of the blades is effected through the medium 
of a plate adapted to be moved in the direction of the 
axis of the propeller shaft, and having slots with which 
crankpins, upon discs fixed to the stems or journals of 
the blades, engage. The adjacent ends of the blades 
support one another by working upon or being con- 
nected with a coupling. The blades are each carried 
by a bush screwed into the propeller boss and secured 
by a nut lock gripping over the bush. An elevation 
partly in section is shown in Fig. 1, whilst Fig. 2 is a 
longitudinal section, and Fig. 3 is a transverse section 
on the line 3-3, Fig. 2. The propeller has a hollow 
boss a, which at one end is adapted to be screwed or 
otherwise fixed to the shaft b, and at the other end is 
provided with a removable cap c, affording access to the 
interior of the boss. The propeller blades d and d' have 
shanks adapted to gartiall 
externally screw-threaded and screwed into a boss 
g on the inside of the boss a. The shanks e, e 
of the blades at their adjacent ends are con- 
nected together, making a rigid job. As shown 
in the drawings, the shank e of the blade d is 
provided with a hole into which a pin / on the shank 
of the blade d' is designed to enter. To prevent the 
blades from moving longitudinally or from falling out 
of the bushes f, f, a collar or nut iis screwed to each 
shank behind the bush f, as clearly shown in Fig. 3. 
The cranks are lettered j, j', and k is a plate having 
slots in which the pins of the cranks 7 engage, and by 
means of which the blades are moved. The plate & 
slides on guides m, m inside the boss, and has con- 
nected to it a rod n extending through the propeller 
shaft b, and by means of which the plate is operated. 

The cranks fit on square-shaped portions of the 
shanks, the pin of one crank being arranged to project 
to one side of the boss a, and the pin of the other 
crank to the opposite side, in such a manner that when 
the plate & is moved, the blades will be correspondingly 
moved one in one direction and the other in the 
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opposite direction. In order to prevent the bushes 
J, f from becoming unscrewed inadvertently, locking 
| pieces 0, o are made use of. These locking pieces are 
|secured in recesses formed on the outer surface of 
| the boss a, and bear upon flanges of the bushes 
J, f, a collar p at the root of each blade being cut 
|away, as shown in Fig. 1, to allow of the rem Po 
pieces to project over the flanges. The projections 
q,q formed by thus cutting away the collar p, 
serve as stops or abutments for limiting the move- 
ment of the blades in either direction. As shown 
in the engravings, the parts are represented in the 
position in which the surfaces of the blade are ina plane 
at right angles to the axis of the propeller ; it is to 
be understood, however, that when the propeller is in 
use, the blades assume a position in which one 
or the other of the abutments q is in contact with 
the steps o. The action of this propeller is 
quite noiseless, and so efficient that a launch can be 
brought to a stop and reversed within her own length. 
In fitting the propeller to sailing yachts the blades are 
|made to feather. We have had a run in a boat fitted 
|up with one of these propellers, the engine being of 
| 3 horse-power and burning ordinary petroleum. This 
}engine is of the two-piston balanced type, which was 
described fully on page 643 of our last volume. 
| Though the engine ran at over 400 revolutions per 
|minute, there was an almost complete absence of 
| vibration, and the smell of oil in the boat was hardly 
|noticeable. The exhaust gases were discharged just 
above the surface of the water, under the counter of 
thelaunch. The engines were completely cased in, and 
there being no boiler required, as with a steam launch, 
the space available for crew or passengers is but little 
encroached on by the machinery. A Lindsay’s coil 
clutch (see ENGINEERING, page 606 ante) was used to 
connect the propeller and crankshafts. The — of 
the engine was controlled by a governor, whilst that 
of the boat could be altered at will by changing the 
angle of the propeller blades by the mechanism already 
described. 











CONSTANTINOPLE TRAMWAYS. — The revenue of this 
undertaking last year was £164,074, as compared with 
£773,583 in 1895, showing a decline of £T9509 last year. 
On the other hand, economies were realised in working 
last year to the extent of £T3530. 





THE GREL VALVE. 


ON previous occasions we have noticed the Grel 
valve, which is used to cut off the steam and provide 
for expansive working in a pulsometer. The makers— 
the Pulsometer Engineering Company, Limited, of 
Nine Elms_ Iron Works, London—have recently 
modified its form, which is now as shown in the 
accompanying section, which shows both the bell 
valve and the Grel valve. The operation of the com- 
bined valves isas follows : Commencing at the moment 
when the left-hand chamber D is full of water, and 
distributing valve C has moved to close the right-hand 
chamber E and open the left-hand chamber D, the 
expansion valve being open, the full steam pressure 
enters the left-hand chamber D and partially empties 
it. During this time steam has been entering the 
special chamber F through the orifices G andG!, thereby 
increasing the pressure therein, and as the water in 
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the body of the pump falls, there is a reduction of 
pressure without this chamber, the effect of which is 
to cause the movable part F of the expansion valve to 
rise and cut off the steam by closing the steam 
pipe. The expansion of the steam and expulsion of 
the water continues until the chamber is nearly 
emptied, when the difference of pressures in the pump 
chambers brings over the distributing valve C. By 
this time the escape of the steam from the chamber F 
permits the pressure of the steam in the steam pipe B 
to depress the movable part of the valve, and the 
steam rushes in to expel in turn the water which has 
flowed into the right-hand chamber during the empty- 
ing of the left-hand chamber, the correct working of 
the valve depending on the proper manipulation of the 
regulating screws. 








THE VICTORIA BRIDGE OVER THE 
RIVER DEE. 

On the 2nd of this month Mr. Gladstone performed 
what will probably be one of the last public functions 
in the life of that aged statesman, namely, the opening 
of the new bridge over the River Dee at Queensferry. 
As this bridge is of considerable interest from an engi- 
neering point of view, we give, in our present issue, > 
tailed illustrations, together with two views from 
photographs taken on the spot. 

Queensferry lies at the mouth of the River Dee, 
about 64 miles north-west of the City of Chester ; it is 
little more than a large village, and is probably not 
older than the beginning of the present century. In 
former days the estuary of the Dee ran as far inland as 
the walls of Chester, where the ruins of the water 
tower still mark the position of the ancient quay. At 
that period the width of the channel at Queensferry 
was about one mile, and the sheet of water 20 miles 
long, extending from Point of Ayr to Chester, formed 
a really magnificent river estuary. In those days the 
Mersey was little thought of, Liverpool was a dream 
of the future, and Parkgate and Chester had practically 
a monopoly of the west coast trade. Parkgate, 
which lies opposite to Queensferry, a few miles 
nearer the sea, occupied the position of Holyhead 
at the present day, and was the recognised port 
of communication with Ireland. Gradually, how- 
ever, the river began to silt up; the channel, always 
a shifting one, changed so wate. 1 that even the local 
pilots were frequently at fault ; finally the increasing 
tonnage and draught of vessels gave the death-blow to 
the trade of the River Dee. Then it was, after the 
horse had been stolen, that men began to seek methods 
of locking the stable door.* Endless schemes were 
proposed, one being a project to cut a canal between 





* The population of Liverpool in 1561 was 690 ; in 1697, 
5000; in 1710, 8160; in 1760, 25,780; at the present time 
it is over 500,000. Prior to 1647 it was not a free port, 
being subject to the Port of Chester. The first dock was 





constructed in 1700' 
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the Deeand the Mersey. Finally, however, about the 
beginning of last century a scheme was sanctioned by 
Parliament for making anew cut about 6 miles long from 
Chester to what is now Connah’s Quay. It is curious, 
as showing how uncertain is the history of even com- 
paratively recent events, that when we endeavoured 
to find out the date of the construction of this 
** new cut,” we were confronted by three dis- 
tinct sets of figures. Lyon’s ‘‘ Cheshire” (1810) gives 
1733 to 1754, Hemingway’s ‘‘ History of Chester” 
(1831) gives 1733 to 1737, and Mortimer’s ‘‘ History 
of the Wirral” (1847) gives 1735 to 1737! At all 
events, the Act of Parliament was obtained in 
1732. This new channel is about 400 ft. wide, 
giving a minimum depth at high water spring 
tides of 30 ft. The promoters of this scheme 
hoped to obtain large profits from the recla- 
mation of land which naturally followed the con- 
fining of the river. About 4000 acres were thus 
brought under cultivation ; but the agricultural profits 
have never sufficed to recoup the shareholders, and the 
improvement in the means of access to the city of 
Chester came too late to be of any real service. An 
indirect benefit, however, was the installation of a 
ferry at a point about six miles from Chester, thus 
giving a much shorter route between Cheshire and 
Lancashire on the north side of the river and North 
Wales on the south. This ferry was made free to the 
mublic by Act of Parliament in 1743 (then called King’s 
Pom. and it is for the purpose of superseding this 
ferry that the new bridge has lately been constructed. 
Had it not been for the introduction of railways (the 
Hawarden swing bridge of the Cheshire Lines, a mile 
away, isa reminder thereof), there can be no doubt 
that a bridge at this point would long ago have become 
a necessity. 

Towards the end of 1894 the local authorities took 
definite steps in the matter, and plans were drawn up 
by Mr. Entield Taylor, engineer to the Dee Conservancy 
Board. It was finally decided to offer a premium of 
100 guineas for the best design of a bridge with 
movable centre span. Eighteen plans were sent in, 
and having been referred for decision to Mr. Francis Fox, 
that submitted by Mr. T. W. Barber was awarded the 
prize. Work was commenced in April, 1895, and 
though the formal opening by Mr. Gladstone took 
place, as above stated, on the 2nd of this month, the 
bridge was actually completed and the public allowed 
free passage across on April 17. 

The bridge—of which we give illustrations on our 
two-page engraving this week, and on page 776 

consists of three spans supported by two stone 
abutments, and two satrelin 5 a piers formed of 
piles screwed into the river bed. There are ten 
6-in. solid steel piles in each pier, fitted with Barber’s 
patent mushroom screws, and driven from 18 ft. to 
20 ft. into the river bottom. The total length between 
abutments is 397 ft. The fixed spans are each 140 ft. 
long by 25 ft. wide, carrying an 18-ft. roadway and 
two 3 ft. Gin. paths. They are constructed of, steel 
lattice girders, and are attached to the screw piles by 
riveted cap girders. The platform is of ‘‘ trough deck- 
ing” filled with concrete and covered with asphalte 
and wood paving. 

The method of working the movable centre span is 
somewhat novel. It is made in two halves, each 60 ft. 
long, which travel in and out of the fixed spans, meet- 
ing in the centre of the river. To admit of this 
motion the platform is deflected downwards a distance 
of 15 in. to pass underneath the platform of the fixed 
spans. The motionis derived by means of a cam roller 
working in a cast-iron roller path. This is very 
clearly shown in Fig. 8, the dotted lines mark- 
ing the position of the roller and platform when 
the bridge is closed and the platform raised. The 
handrailing is also collapsible, folding down level with 
the roadway, as shown in Figs. Gand 8. The movable 
half-spans are formed of two main lattice girders 
nent together transversely. The platform is carried 
by 11 cross-shafts with vertical swinging arms; its 
motion being the arc of a circle, the centre of which is 
any one of the 11 cross-shafts. It is balanced by a 
heavy box of pig iron which is suspended by four 
swinging vertical levers, enabling it to move through 
the same arc of a circle as the platform. The movable 
girders are carried on six cast-iron flanged wheels 
4 ft. 4 in. in diameter, the motion being imparted by 
a couple of hydraulic rams working a steel wire rope. 
The arrangement will best be understood by referring 
to Fig. 4, where the movable span is shown in the 
position it occupies when the bridge is open. Practi- 
cally the whole thing may be considered as a balanced 
lever, the fulcrum being situated at the point marked 
A, Fig. 4. 

The hydraulic rams, 8 in. in diameter by 11 ft. 6 in. 
stroke, are attached in a horizontal position to the 
cross-girders of the fixed spans. The pressure at 


750 1b. per square inch is supplied through an 
accumulator by a pair of Pearn’s vertical, duplex 
steam pumps; steam cylinders 8 in. by 6 in., pumps 
2 in. and 2? in. in diameter by 6 in. stroke. All 
the hydraulic machinery is in duplicate, and has 
been supplied by Messrs, F, Pearn and Co., Man- 





chester. The accumulator-house is of white Aston Hall 
bricks, and is situated on the Flint abutment. 
A watch-room is provided at the top of this house, 
giving a commanding view of the bridge itself and of 
the river up and down stream. It will be understood 
that the water power has to be conveyed across the 
river for the purpose of working the opposite span. 
Great difficulty has been encountered in keeping these 
pressure pipes tight. The River Dee (unlike its 
neighbour, the Mersey) is subject to the tidal pheno- 
menon commonly known as a “ bore.” At the turn of 
the tide a wave is seen advancing up the river at a 
speed of four or five miles an hour ; it is usually of a 
convex form, and varies in height from 2 ft. to 4 ft. 
This exercises a scouring effect on the river, and at 
times completely alters the character of its bed. A 
striking instance of this unfortunately occurred quite 
recently at Queensferry. A very considerable leakage 
took place quite suddenly in the pressure pipes, and it 
was thought one of the joints must have blown ; on 
taking soundings it was discovered that the bottom 
had been scooped out into two hollows 3 ft. and 7 ft. 
below the normal bed of the river, the result being 
that the pipes were suspended clear of the bottom for 
a distance of 130 ft. with a single point of support 
about halfway ; to be accurate, the hollows were 50 ft. 
and 80 ft. wide respectively. The pipes now in use 
are of copper 14 in. in internal diameter, jointed with 
screwed unions; it is in contemplation to try solid- 
drawn lead pipes bound externally with copper wire. 

As before stated, the river traffic is not what it 
used to be; from observations made at the Hawarden 
railway bridge it appears that the average number of 
ships passing in one month is 134, and during that 
period the bridge was swung 62 times. The road 
traffic is, however, considerable, and is likely to in- 
crease notwithstanding the imposition of tolls. As for 
the bicycles, they come by hundreds, the new bridge 
affording the shortest route by which Liverpool, and 
indeed all Lancashire, can pour its cyclists into the 
attractive tourist district of North Wales. Last 
Easter Monday the bridge accommodated 650 bicycles 
passing in one direction only. 

The whole of the steel and iron work of the bridge 
has been carried out by the Teesside Bridge and Engi- 
neering Company of Middlesbrough and the stonework 
approaches, &c., by J. Schofield and Sons, of Leeds. 
The total cost was 14,000/., which sum has been con- 
tributed partly by the Flint County Council, who 
undertake the management and working of the bridge, 
and partly by subscriptions from the Cheshire County 
Council and the Hawarden estate trustees. 

In conclusion we wish to express our indebtedness 
to Mr. T. W. Barber, who has kindly furnished us 
with the plans and details of which we have availed 
ourselves ; and also to Mr. T. K. Irwin, the resident 
engineer, who showed our representative over the 
work and gave every possible facility and help. 

The two perspective views, Fig. 1 on our two-page 
engraving, and Fig. 9 on page 776, are from photo- 
graphs by Mr. J. Brandebourg, Bridge-street, Chester. 








PrERSONAL.—Messrs. E. and F. Turner, of the St. 
Peter’s and Grey Friars Works, Ipswich, inform us that 
they have turned their business into a private limited 
liability company, to be called Messrs. E. and F. Turner, 
Limited. No » de will be made in the management. 





CanapiAN Raitways.—The length of railway in 
operation in Canada at the close of June, 1896, was 
16,387 miles, as compared with 16,091 miles at the 
close of June, 1895. The capital expended to the 
close of June, 1896, was 179,964,000/., as compared with 
178,928,000/. at the close of June, 1895. The net revenue 
acquired in the twelve months ending June 30, 1896, was 
3,100,6007., as compared with 2,807,000/, in 1894-5. It 
will be seen that the average return realized upon Cana- 
dian railway capital in 1896-6, was 1.72 per cent. per 
annum, as compared with 1.57 per cent. per annum in 
1894-5. Of the 13,387 miles of completed railway existing 
in Canada at the close of June, 1896, 1352 miles were 
Government lines. The revenue acquired upon these 
latter lines in 1895-6, was 628,100/., while the working 
expenses of the year were 650,900/, The lines were, 
accordingly worked at a loss of 22,800/.—an unsatisfactory 
state of attairs. 





CANADIAN NIAGARA Power Company.—The Canadian 
Niagara Power Company has just broken ground in 
Victoria Park for the development of power in accord- 
ance with a franchise granted to it by the commissioners 
of Victoria Park, April 7, 1892. In April, 1896, the 
company applied for an 18 months’ extension of time in 
which to commence work. This application was met with 
a severe protest on the part of real estate dealers in the 
vicinity of the falls, various Boards of Trade and Cana- 
dians generally, so that in April, 1897, a year after the 
application was made for the extension, the Lieutenant- 
Governor in council refused it, and the company was 
forced to either begin work or drop its exclusive franchise, 
for which it is paying a rental of 5000/. per annum. 
Under the provisions of the franchise the company must 
have 10,000 electrical horse-power developed by November 
7, 1898, and water connections by that date for 25,000 





horse-power, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was again very 
quiet last Thursday forenoon, but prices were firmer, the 
continued strength of the statistica ition causing sellers 
to be scarce. About 10,000 tons of pig iron were dealt 
in, and Scotch iron rose 14d. per ton, and Cleveland and 
Cumberland hematite iron 2d. each, while Middlesbrough 
hematite iron was quotably 5d. higher. In the afternoon 
the market was comparatively strong, the feature bein 
a jump on the day of 8d. in the price of Middlesbrough 
hematite iron on the purchase of a few lots. Scotch and 
Cleveland left off 24d. on the day, and Cumberland hema- 
tite iron 3d. per ton. The sales amounted to some 15,000 
tons, and the settlement prices at the close of the market 
were as follows: Scotch iron, 44s, 9d. per ton ; Cleveland, 
39s, 9d.; Cumberland and Middlesbrough hematite iron, 
respectively, 47s. 103d. and 49s. 104d. ow ton. The 
market was very firm on Friday forenoon, but the amount 
of iron that was dealt in only amounted to about 15,000 
tons. Prices advanced 13d. to 24d. per ton all round. 
The market continued very firm in the afternoon, and 
the finish was at the best points. Other 15,000 tons 
were dealt in, and on the day Scotch iron showed a 
gain of 34d., Cleveland a gain of 5d., and the hematite 
irons a gain of 2d. to 3d. per ton. At the close the 
settlement prices stood at 45s. 14d., 40s. 14d., 48s., and 
50s. 14d. per ton. As Monday was the Bank Holiday, 
the ‘‘iron ring” were conspicuous by their absence from 
the Royal Exchange, and consequently there is no record 
of prices for that day, and even on the following day 
there was a sort of holiday feeling about, for in the 
forenoon only some 10,000 tons of iron changed hands, 
and prices were just a trifle easier. In the after- 
noon the market was more active and very firm, 
owing to the very favourable figures relating to iron in 
the Board of Trade returns for May. Other 15,000 
tons of pig iron were dealt in, and prices advanced from 
14d. to 3d. per ton from Friday. The settlement prices at 
the close were 45s. 3d., 40s. 3d., 48s. 3d., and 50s. 45d. per 
ton. In the forenoon market to-day not more than 
15,000 tons of pig iron changed hands. Scotch and 
Cleveland lost $d. per ton. At the afternoon market 
some 15,000 tons were dealt in, and the values were re- 
covered, Scotch going 1d. up. The settlement prices 
were 45s. 3d., 40s. 44d., 48s. 3d., and 50s. 6d. per ton. 
The following are the market quotations for the No. 1 
special brands of makers’ iron specified: Clyde, 50s. 
per ton; Gartsherrie, Summerlee, and Calder, 51s. ; 
Coltness, 52s.—the foregoing all shipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 50s.; Shotts 
(shipped at Leith), 51s. 6d.; Carron (shipped at 
Grangemouth), 51s. 6d. per ton. During the past 
week the number of blast-furnaces in actual opera- 
tion was reduced by one, to 80, as compared with 
81 at this time last year. One ordinary furnace has been 
taken off at Eglinton Iron Works and one at Govan, and 
an extra hematite furnace has been put in blast at Govan. 
Six are making basic iron, 35 are making ordinary iron, 
and 39 are working on hematite iron ore. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 355,740 tons, against 
355,205 tons yesterday week. 

Finished Iron and Steel.—The finished iron trade is 
quiet, and there has been a declining tendency in quota- 
tions. Steel is in fair demand, the works being well em- 
ployed. In neither case are the orders coming in as fast 
as could be wished. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia for the year amount to 65,758 tons, compared 
with 56,170 tons in the corresponding portion of last year, 
thus showing an increase of 9588 tons. The market is 
very quiet, the price for spot delivery being easier at 
about 7/. 8s. 9d. to 7/. 10s. f.0.b. Leith. 

tlasgow Copper Market.—The copper market was 
steady last Thursday forenoon, when 25 tons changed 
hands. There was no business reported in the afternoon, 
nor was any business done on Friday, either forenoon or 
afternoon. Quotations in the forenoon were 1s. 3d. per 
ton easier. No dealings were recorded on Monday fore- 
noon in the — market. In the afternoon 100 tons 
were bought, and prices closed 6s. 3d. per ton from Friday. 
One lot of copper was sold this forenoon, when the price 
lost 1s. 3d. per ton. No dealings were reported in the 
afternoon market, and the price declined other 2s. 6d. 


Shipbuilding Orders.—An order has been placed with 
the Clydebank Engineering and Shipbuilding Company, 
Limited, for a first-class battleship for the Japanese 
Navy. She will be similar to H.M.S. Jupiter, lately de- 
livered by the same builders, and the contract includes 
the supplying and fitting of nickel steel armour-plates.— 
Messrs. Scott and Co., Greenock, have contracted to 
build for Messrs. Butterfield and Co., of London, for the 
service of the China Steam Navigation Company, Limited, 
six steamers, each of 3000 tons.—The Irvine Shipbuild- 
ing Company have recently closed an order to build 
for an English firm four steamers. — Messrs. D. 
J. Dunlop and Co., Port Glasgow, have recently 
secured an order to build a steel screw steamer to carry 
oil in bulk for the Anglo-American Oil Company. She 
will register 380 tons, onl will be 140 ft. in length. Triple- 
expansion engines will be supplied by the builders. Un- 
like those built previously for the same owners, this vessel 
will not be engaged in the Transatlantic oil-carrying trade, 
but is intended for coasting purposes on the American 
seaboard.—The Grangemouth Dockyard Company have 
contracted with the Humber Coasting Company, Limited, 
to build a steamer for their London trade. The machi- 
nery will be supplied by Messrs. Walker, Henderson, and 
Co., Glasgow.—Messrs. Gourlay Brothers, Dundee, have 
secured an order from the Finska Steamship Company 
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Finland, for two high-class passenger steamers, each of 
which will be 200 ft. long, 31 ft. 3 in. broad, and 23 ft. 9 in. 
deep. The speed is to be about 14 knots. 


Proposed New Railway in Fifeshire.—Since the North 
British Railway Company intimated three weeks ago that 
they intended extending their Alloa and Kincardine line 
from Kincardine to Dunfermline, vid Culross, Torryburn, 
and Charlestown, negotiations have been proceeding be- 
tween the officials of and the promoters of the proposed 
Culross and Dunfermline Light Railway, with a view to 
arrive at some understanding by which the work would 
fall entirely into the hands of the North British 
Company. It is stated that the negotiations are now 
completed, and it has been agreed that the North 
British should take the matter up, and, taking ad- 
vantage of the preliminaries carried through by the 
light railway promoters, construct an ordinary rail- 
way with the least possible delay. This now makes 
opposition to the North British in Fife practically impos- 
able. The North British system will, with the new line, 
form such a network in the country that a rival company 
could not possibly find an opening. There are extensive 
mineral fields in the Culross district, and, now that a rail- 
way is assured, the work of opening up the coalfields will 
be begun without delay. 


Shipyard Extensions at Clydebank.—The Clydebank 
Shipbuilding and Engineering Company, Limited, have 
recently taken in an extensive tract of land to the west of 
the shipyard, for further additions to the resources of 
the establishment. Inside the present large area several 
new buildings have been erected within a recent date, 
but still more ample developments are contemplated in 
the westward direction. 


The Importation of Granite to Aberdeen.—A new com- 
pany, under the title of the Aberdeen Granite Supply 
Association, with a share capital of 20,000/., is being 
formed in Aberdeen. The importation of foreign granite 
isstated to be constantly increasing, and in 1896 no fewer 
than 62 cargoes were imported into the city. It is one 
of the most profitable branches of the granite trade, and 
it has been decided to form a company to carry on, extend, 
and develop the trade. 

Royal Society of Edinburgh: Award of Prizes.—The 
Council of the Royal Society of Edinburgh have announced 
that they have resolved to award prizes to Mr. John 
Aitken, Dr. Cargill G. Knott, Professor John G. 
M‘Kendrick (of Glasgow), and to Mr. Robert Irvine, on 
account of papers read before the Society during the 
years 1892-95, and published in the Society’s Transactions 
and Proceedings. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Pirating Sheffield Trade-Marks.—There are few things 
from which leading firms in the Sheffield cutlery trade 
suffer greater loss, alike in business and in reputation, than 
from the pirating of their trade marks. Now and again an 
offender 1s detected and punished, but the many go on 
doing so with impunity. India has for years been a leading 
market with Messrs. Joseph Rodgers and Sons, cutler 
manufacturers, of Sheffield, and because their trade mar 
is known and appreciated it has been imitated on worth- 
less goods probably more than any other mark in the list. 
At the latter end of last year there were found in 
the possession of a Cawnpore tradesman, named Ilahi 
Bakhsh, a quantity of scissors having upon them the 
counterfeit mark of Messrs. Rodgers. ft was known that 
this practice of counterfeiting trade marks had been 
going on in Cawnpore and neighbouring cities for many 
years, and having got what was thought a clear case, 
proceedings were commenced against the man. To the 
astonishment of all conversant with the facts, the de- 
fendant was acquitted. The Indian Government, con- 
sidering there had been a miscarriage of justice, took the 
matter to appeal in the High Court, with the result that 
the judgment of the magistrate was set aside, and the de- 
fendant was fined 100 rupees, to be paid within a week, 
or two months’ ‘“‘rigorous imprisonment.” The Chief 
Justice said that if any other case came before them, the 
punishment would be nine months’ rigorous imprison- 
ment. 


Sheffield Manufacturers on Travel.—An_ impression 
obtains in some quarters that old markets are being closed 
to Sheffield manufacturers, and that little or no effort is 
being made to open up newground. Such is by no means 
the case. At one time America was a leading customer 
of Messrs. Joseph Rodgers and Sons, but the demand 
fell off until, in recent days, there have been occa- 
sions when they have scarcely had an American 
order on their books. In the meantime the firm 
have been cultivating the South African market, and 
Mr. Maurice George Rodgers, managing director, 
is now returning from an extended tour of the country, 
having been in touch with the principal merchants in the 
chief centres. The firm’s trade with the Cape has doubled 
since 1891, and they hope it will increase even more 
rapidly. Mr. Hills, one of the directors of Messrs. W. 
Jessop and Sons, is also ‘‘ doing” South Africa. There 
was a day when the firm sent great quantities of steel to 
the United States, and they are now seeking fresh outlets 
for their productions. Mr. H. H. Andrew, who; only 
recently returned from America, is off to the Cape. In 
steel and general engineers’ tools Sheffield has a good 
hold on the South African market. 


Iron and Steel.—Firms engaged in the iron, steel, and 
engineering trades generally are so well booked that there 
was no necessity to prolong the Whitsuntide holidays, and 
work was resumed at most places on Wednesday. Now 
that there is prospect of peace in the engineering trades 





of the north, the iron market, both in Sheffield and Leeds, 
has become firmer, and prices show an upward tendency. 
There is a well-sustained demand for best York- 
shire iron, and makers of all brands of steel re- 
port themselves busy. Firms who are well in with 
manufacturers of textile and other machinery are 
sending out large quantities of steel. Builders of loco- 
motives, as well as hydraulic and electrical engineers, are 
very favourably placed ; those in the West Riding being 
perhaps busier than those in the South-West Riding. 
Bessemer billets suitable for the Sheffield trades are 
quoted 67. to 62. 10s. per ton ; finished iron, bars, 5/. 17s. 6d. 
to 6l.; sheets, 7/. to 7/. 10s. Hematites delivered in 
Sheffield are making (west coast) 59s. to 61s. per ton ; 
east coast, 57s. 6d. to 58s. There is no change in Lincoln- 
shire and Derbyshire irons. The mills and forges are 
again in full work, the men in some branches running 
double shifts. In many of the lighter industries the 
holidays were more prolonged, employment not being so 
plentiful. 


The South Yorkshire Coal Trade.—During the past 
month the South Yorkshire steam coal trade was remark- 
ably active. The imports to Hull reached 242,208 tons, 
as compared with 188,368 tons sent in April, and 189,632 
tons forwarded in May last year. In the first five months 
949,456 tons were imported to Hull from the South York- 
shire collieries, being 128,624 tons in excess of the quan- 
tity sent in the corresponding period of last year. There 
was in May a slight falling off in the coastwise trade, 
but the exports were highly satisfactory. here were 
sent abroad from Hull 102,925 tons, against 73,422 
last May, and 40,000 tons more than in April. In the 
five months 325,327 tons were exported, against 292,164 
tons in the same period of 1896. The principal cus- 
tomers for this coal last month were Sweden and Norway 
(35,328 tons), North Russia (27,524 tons), Germany and 
Holland (11,000 tons each). For the home trade most of 
the house coal collieries have reduced their prices 6d. to 
Is. ‘1 ton. There is a well-sustained demand for steam 
coal. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market reopened to- 
day after the holidays, but few of the habitués of Change 
put in an appearance, and very little business was trans- 
acted. Quotations all round, however, were firm. Several 
merchants asked 40s. 44d. to 40s. 6d. for early f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron, but small 
parcels changed hands at 40s. 3d. No reliable for- 
ward quotations were obtainable. No. 4 foundry was 
about 40s., and grey forge 39s. 9d., with buyers somewhat 
backward. Middlesbrough warrants opened at 40s. 3d., 
and closed quiet but steady at 40s. 34d. East coast hema- 
tite pig iron was rather stiff at 50s. for early delivery of 
Nos. 1, 2, and 3, and that was the least price makers 
would listen to. Some producers, in fact, asked up to 
51s., and no wonder, seeing that warrants closed 50s. 6d. 
cash buyers. Spanish ore was strong, but several con- 
sumers have contracts running at cheaper rates than are 
now ruling. Good rubio was fully 14s. 3d. ex-ship Tees. 


Manufactured Iron and Steel.—Business in these two 
important branches of the staple industry is quiet just 
now. Most works have been closed for the holidays. The 
following prices are generally named : Common iron bars, 
5l. 5s. ; best bars, 52. 15s. ; iron ship-plates, 5/. ; iron ship- 
angles, 4/. 17s. 6d. ; steel ship-plates, 5/. 2s. 6d.; steel 
ship-angles, 5/. ; iron sheets (singles), 62. 10s. ; steel sheets 
(singles), 7/. 10s. ; and heavy steel rails, 4/. 12s. 6d.—all 
less the customary 24 per cent. f.o.t., except rails, which 
are net at works. 

Coal and Coke.—Coal keeps steady. Bunkers, though 
in fair demand, are in fully adequate supply. Coke is 
very firm, and rather scarce for export. a e demand is 
strong, and prices are well maintained. 








Sypnry.—The population of Sydney and its suburbs on 
December 31, 1896, was estimated by the Colonial Go- 
vernment statistician at 410,000, as compared with 408,500 
at the close of 1895. In the city the population was 
100,000, the same as last year; in the suburbs 310,000, an 
increase of 1500. 





Pic 1n GerMANY.—The output of pig in Germany in 
the first three months of this year is returned at 1,659,556 
tons, as compared with 1,513,481 tons in the correspond- 
ing period of 1896, and 1,405,423 tons in the corresponding 
period of 1895. The total of 1,659,556 tons, representing 
the output of the first three months of this year, was 
made up as follows: Refining pig, 407,090 tons ; 
Bessemer pig, 145,014 tons ; Thomas pig, 850,927 tons; 
and casting pig, 256,525 tons. 


AMERICAN ORDNANCE.—Tests have been made of heavy 
coast defence guns at Sandy Hook, in the presence of 
General Miles, commanding the United States army, the 
Chief of Ordnance, and the members of the Board of 
Ordnance and Fortifications. The guns were fired against 
an experimental parapet representing the walls of a fort. 
The parapet was made of solid concrete about 20 ft. thick, 
15 ft. high, and 50 ft. long, and was banked in front with 
a thickness of about 15 ft. of sand. An 8-in. pro- 
jectile was fired against the wall, and was lost in the 
sand-bank, the same thing ——— to other heavy 
projectiles subsequently fired. e working of the guns 
was satisfactory, but their effect upon the parapet will 
not be known until the entire bank of sand has been 
cleared away. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam coal trade has exhibited a quieter 
tone; an early revival is, however, anticipated. The 
best steam coal has made lls. to Ls. 3d. per ton, while 
secondary qualities have brought 10s. 3d. to 10s. 6d. per 
ton. There is no great amount of business passing, of 
course, just now in household coal ; No. 3 Rhondda ton 
has made lls. to 11s. 3d. per ton. Foundry coke has 
brought 17s. to 18s. 6d. per ton, and furnace ditto 14s. 6d. 
to 17s. per ton. Iron ore has exhibited asteady tone; the 
best rubio has made 13s. 9d. to 14s. per ton. The manu- 
factured iron and steel trades have shown little change. 


Briton Ferry.—The cutting of the first sod of a new 
reservoir at Briton Ferry took place on Thursday. The 
site is between Cefn Court a Goitre Farms on Pant 
Howelldu Stream. The ceremony was performed by Mr. 
G. M. Roberts, chairman of the Urban District Council. 


Plymouth and Exeter.—A railway under construction 
between Exeter and the Teign Valley branch of the 
Great Western is approaching completion, and by it an 
alternative route will be provided between Newton Abbot 
and Exeter, vid Heathfield and Ashton, There is reason 
to believe that the subject of utilising this line as a new 
main railway between Plymouth and Exeter is likely to 
come under the consideration of the Great Western 
officials. If it is decided to make two loop lines runnin 
from a point to the east of Brent station to Buckfastleigh 
on the Ashburton branch, and thence to Heathfield, a 
saving of six miles would be effected between Plymouth 
and Exeter, and a steep gradient at Dainton, between 
Totnes and Newton Abbot, would be avoided. With the 
19 miles less distance between Exeter and the metropolis 
which will occur by the Langport, Castle Cary, and 
Westbury loop lines, now about to be built, the distance 
between Plymouth and London by the Great Western 
route will be reduced to 221 miles. The probability is 
~_ the journey could then be done in a little over four 

ours, 


Overtime at Devonport.—A large amount of overtime is 
being worked at Devonport, principally on vessels prepar- 
ing for mobilisation. om the to lo-tube 
manufacturing staff, the coppersmiths, and the engine 
fitters are — half a day extra daily, and a staff of 
workmen from the engine-fitting shop is employed in 
night and day shifts on the Benbow line-of-battle ship. 
The other vessels on which overtime is being worked are 
the Thunderer, the Howe, the Magnificent, and the 
Renown line-of-battle ships, and the cruisers Phaeton 
and Magicienne, all of which are to take part in the naval 
manceuvres. The machinery contractors of the cruisers 
Arrogant, Juno, and Doris, and the oe destroyer 
Quail are also working their local staff extra hours. 


Water Supply of Newport.—The Newport Town Council 
has — expended 95,1497. 8s. 7d. upon its Wentwood 
works, 


Lynton Railway.—Although progress is being made 
with the line, Linton does not expect to have its railway 
opened this season. A new joint station at Barnstaple is 
approaching —s and so are the other stations 
along the line. Great improvements have been carried 
out on the Cliff Railway between Lynton and Lyn- 
mouth, and the cars now travel without noise or jerking. 
There is reason to believe that a pier scheme will be 
shortly taken up in earnest. 


A Removal to Newport.—A contract for the foundations 
of Messrs. Lysaght’s works at Newport—on their removal 
from Wolverhampton to Newport—has been let to Messrs. 
Glen and Linton, of Newport. 


Welsh Water for London.—The London County Coun- 
cil proposes to form a great lake in the Yrfon Valley for 
increasing the water supply of London. The Yrfon, the 
largest of three lakes —— to be formed, will ex- 
tend from Cilmery to Llanwrtyd, a distance of nearly 
seven miles. The plans involve a concrete dam at 
the end of the lake, 120 ft. high, while near the 
middle of the lake it is pro to build a stone bridge 
in 10 spans of 70 ft. each. From this lake the London 
County Council looks to draw 120,000,000 gallons daily. 
The whole scheme is to yield T sondon 400,000,000 gallons 
daily. The water will have to be conveyed 150 miles 
through tunnels 12 ft. square. The estimated cost of 
the works contemplated is set down at 38,000,000/. The 
project is threatened, however, with much local opposition. 








VicTorIAN Ramways.—The Victorian Railway Com. 
missioners will, it is understood, recommend the closing of 
the Lancefield and Kilmore branch on the ground that its 
prospects are hopeless. 





Tue Nortn German Lioyp.—The Bremen, built by 
Schichau, of Dantzic, for the North German Lloyd, is 
now nearly completed. She is the last of four large twin- 
screw steamers of the Barbarossa type. She is 544 ft. in 
length by 60 ft. beam, and 35 ft. depth of hold. Her 
displacement is 10,000 tons, and she will be fitted with 
engines of 8000 horse-power. She is expected to steam 
at the rate of at least 16 knots. 





Frencu Coau-Mininc.—The extraction of coal effected 
by the Carmeux Mines Company last year amounted to 
451,820 tons, as compared with 469,600 tons in 1895. The 
production of coke last year was 48,965 tons, or 8971 tons 
more than in 1895. The production of agglomerates last 
ag was 19,338 tons, or 8266 tons less than in 1895, 

he net profit realised last year was 64,169/., or 37627. less 





than in 1895, 
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THE BATTLESHIP AND THE TORPEDO 
VESSEL. 

An extremely interesting discussion took place 
on Tuesday last, at the Royal United Service 
Institution, on the relative military virtues of 
the battleship and the torpedo vessel. Admiral 
Colomb’s paper entitled ‘‘The Future of the 
Torpedo” was one of those thoughtful and inter- 
esting contributions to the naval literature of the 
day which we always expect from that gallant 
officer’s pen. We believe the Admiral was the 
author of that much-used and much-abused phrase, 
‘‘The torpedo‘boat is the weapon of the weak,” 
and we think we are safe in saying, as a general 
deduction from his published writings and speeches, 
that he has in the past been a consistent upholder of 
the orthodox British view that England rules the 
waves in virtue of possessing an overwhelming fleet 
of those armourclads which are the natural suc- 
cessors of the grand old oaken line-of-battle ships 
whose stoutly built hulls enabled them to withstand 
the artillery of the day, and by which our fathers 
won the laurel which happily is still unfaded. 

If our deductions from Admiral Colomb’s past 
are correct, he has changed face. That isnotathing of 
which he need be ashamed. It is only the cast-iron 
pedant who cannot see that other times may con- 
sistently bring other opinions. The man who 
obstinately refuses to allow that what he said 
once—doubtless correctly then—does not apply 
to all time, is one with whom it is very profitless to 
enter into a discussion, and, if the matter is one 
which affects our national safety, he may be a very 
dangerous person, supposing, of course, he holds 
a position which gives weight to his words. Ad- 
miral Colomb frankly acknowledges that altered 
circumstances have brought to him fresh views, 
and, having said so much by way of preface, we 
will proceed to examine what his new views are. 

He says that ever since the present type of 
battleship began to show itself in the Devastation 
and the Thunderer, he has been looking for a 
change to a battleship of much smaller displace- 
ment. So far the gallant Admiral has looked in 
vain, for the tendency has been to larger and larger 
displacements, if we except the partial reaction 
exemplified in the ships now building. The larger 
area of protected side, which Admiral Colomb also 
anticipated, has been brought about by improve- 
ments in the manufacture of armour, modified by 
the improvements in artillery, and also by the in- 
creased freeboard of recent ships, which, of course, 
affects the ratio and not the absolute surface covered. 
The ‘‘ more numerous and lighter guns ”’ are repre- 
sented by the quick-firing weapons of the present 





day, which must carry us far beyond anything the 
author could have anticipated in this direction, and 
it is curious in reading the lecture to notice how 
scanty is the reference to these especially potent 
weapons against torpedo craft. 

Admiral Colomb’s deductions are revolutionary 
and somewhat disquieting, especially to the tax- 
payer. ‘‘It is pretty clear,” he says, ‘‘that the 
existing type of battleship has now reached its 
prime. . That fact is, according to the 
routine of history of naval material during the 
present generation, a warning to us to look for 
some momentous change;” even Sir William 
White ‘‘ would be puzzled to suggest further advances 
on the same lines.” In the discussion this statement, 
which must be taken as being in favour of the super- 
session of the battleship by the torpedo vessel, was 
neatly countered by the suggestion that the torpedo- 
boat destroyer had also reached such a state of per- 
fection that no further advance could be made, and 
as itseems to be accepted that warship design can 
never stand still, both these types of vessel must 
apparently cease to be constructed, and it only 
remains for some commanding genius to point out 
the new means by which Britannia is to rule the 
waves of the future. Admiral Colomb does not 
pose as that genius. He contents himself by 
stating the somewhat obvious fact that the battle 
fleet ‘‘for claiming and maintaining the command 
of the sea . . . must be composed of vessels such 
that they cannot be matched, except by similar 
vessels ;” and he adds: ‘‘I do not profess to know 
what this type will be. Iam only convinced that 
we shall very shortly cease to build any more of the 
present type.” Although Admiral Colomb does not 
essay to forecast the future of the man-of-war, he 
gives a very excellent statement of the respective con- 
ditions underlying the question of gun v. torpedo, 
and their effect on ship design. He points out 
that in former times it was considered that the 
introduction of the torpedo into ships carrying 
rifled shell guns was, in a sense, a work of superero- 
gation. ‘‘It was a weapon not really wanted, and 
it seemed as though in the end it would be very little 
used.” We may add that the same opinion exists with 
some authorities to the present day, so far as larger 
vessels are concerned. This opinion is somewhat 
contradicted by the subsequent statement in the 
lecture. ‘‘To the superior gun ship there was an 
unpleasant equality with the inferior gun ship intro- 
duced, if she allowed herself to get into torpedo 
range. Indeed, the equality was like to be over- 
balanced in such a case, for the superior gun ship 
was probably the larger ship, and therefore offered 
the better mark to the smaller ship’s torpedo.” 
That is a defect of bigness that applies alike to gun 
and to torpedo attack, but in considering its in- 
fluence we must also consider the virtues of size, 
which virtues have to be incorporated in the design 
of aship for use bya power which aspires to keep the 
sea. Admiral Colomb answers the objection himself 
when he says, ‘‘the tactical policy of the superior 
gun ship would be to begin, continue, and end the 
fight well out of range of the torpedo.” 

In one part of his lecture the author says, ‘‘ I 
do not believe—I cannot believe, I never have be- 
lieved—in compromise with principles.” That is 
the keynote to a great part of Admiral Colomb’s 
reasoning ; but the difficulty is to know what are 
principles. We believe it is one principle of those 
who think with Admiral Colomb that a fleet of very 
inferior power—we think he would almost go 
as far asa single battleship—unsubdued on any part 
of the coast, is an answer to a much superior fleet 
so far as attack on Great Britain is concerned. We 
think we recognise this ‘‘ principle” in much that 
appears in the lecture. Speaking of our first tor- 
pedo-boat, Thornycroft’s Lightning, he points out 
that she was not sea-keeping, and she could not 
operate at any great distance from her mother- 
port. How could she be used for that system of 
strategy which made the enemy’s coast-line the 
frontier of the dominant naval power’s territory ? 
The moment the dominant naval power is forced 
into defending her own coast-line she ceases to be 
dominant. The Lightning, therefore, Admiral 
Colomb holds, ‘‘ was a reserve vessel, only to be 
brought into use by the British when they had been 
beaten off their platform of dominant naval nation, 
and were forced to allow some other power to take 
that command of the sea which they could not hold.” 
This is an extreme view, which we gather from the 
text of the lecture, represents the author’s opinion. 
It springs from the hostility to compromise te which 
reference has been made. In an article in the 
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Naval Annual of this year, it is well shown how a 
ship with the China squadron might well be a better 
means of protecting Australia than if the vessel 
were on the coast of the colony. This is quite in 
accordance with Admiral Colomb’s teaching, and is 
perfectly sound. We can also conceive that it would 
be wise, in case of war, to strengthen our Mediter- 
ranean force at the expense of the Channel Fleet 
under certain conditions, but it does not follow 
from this that so cheap and effective a means 
of defence as a flotilla of torpedo craft would 
not be effective before we ‘had been beaten 
off the platform of dominant naval nations.” One 
or two torpedo vessels might set free a line-of-battle 
ship, for it is by no means certain that our coast 
line will be free from attack until we have been 
completely subdued at sea. Probably in case of 
war it will be men rather than vessels that will be 
the ruling factor, but here again the torpedo vessel 
offers advantages, for a couple of destroyers would 
not require a tenth part of the crew that would be 
needed to man the larger craft. It seems to us 
that there is danger in these sweeping generalisa- 
tions, to which it is often considered there can pos- 
sibly be no exceptions. 

The lecture refers at some length to the question 
of speed in torpedo vessels, the sinking of the 
Blanco Encalada by the Almirante Lynch and the 
Almirante Condell being cited as an instance in 
which high speed was not required by the attacking 
vessel. That is very true, but it is easy to see how 
very easily excessive speed might have been vital 
to the success of the operations. Surprise is of the 
essence of torpedo attack, and for this the highest 
speed is often necessary. But in any case why 
should not these vessels possess this important ele- 
ment of design’? The advance in engineering science 
has put speeds unthought of a few years ago within 
reach of the designer of torpedo craft, and why 
should this advantage not be taken ? The reduction 
of engine power would mean some saving in weight, 
which in turn would allow of other means of at- 
tack or defence being increased. But engines and 
boilers are so enormously powerful, in terms of 
their weight, in the present day that a very con- 
siderable lessening of power would mean a com- 
paratively trifling increase of other qualities. If it 
were devoted to more guns it would not enable 
the torpedo vessel to engage in an artillery fight with 
cruisers or battleships ; if it were devoted to armour it 
would not keep out the projectiles of the larger guns 
carried by those vessels. For dealing with torpedo- 
boats the destroyer must have speed, she need not 
carry heavier guns ; for attack by her torpedoes she 
must take her life in her hand and trust to surprise, 
either under the cover of darkness, or when the 
enemy has her attention engaged by an adversary of 
more nearly her own calibre. It is useless to apply 
the laws which govern other means of naval warfare 
to torpedo attack. Onall laws of probability it would 
have seemed madness to suppose that open boats, pro- 
pelled by oars, could have entered a harbour and 
brought out a ship securely moored under the guns 
of a fortress, and yet in the old wars, when steam 
was unthought of, cutting-out operations were of 
constant occurrence. What was done before by 
ships’ boats will have its counterpart in the 
operations of the torpedo flotilla. The commanders 
of these craft will set all laws of probability at 
defiance, and will meet the reward which so often 
attends boldness and enterprise in all states of war- 
fare, both on sea and on land. 

As we have intimated, Admiral Colomb has 
altered his opinion in regard to the use of torpedo 
vessels, and this has been brought about apparently 
by the advances made in the construction of these 
craft as represented by the modern destroyer. 
‘*Something,” he says, ‘‘ has been produced which 
does not fear anything but its ditto. It has means 
of escape open to no other vessel, and is capable of 
facing, when in sufticient numbers, any type of 
existing battleship. In such an attack the safety 
of the battleship used to be her speed. She has 
altogether lost that superiority.” From this he 
concludes ‘‘ that the whole theory of the battleship 
~—being something which can only be matched at the 
same cost by her ditto—is an idle dream ; and that 
the destroyer is at present the battleship.” 

What is to be the alternative of the battleship 
under these circumstances Admiral Colomb does 
not state. The logical conclusion seems to be that 
we are to have larger and larger destroyers, or, in 
other words, cruisers are to be given the additional 
speed which will make them proportionately as 
fast as the present destroyers. We think, how- 


ever, that naval opinion at large would not support 
this view, and itis not probable that the makers of 
armour-plates need altogether despair for the in- 
dustry on which so much capital has been invested. 

Whatever views, however, we may hold as to the 
correctness of Admiral Colomb’s conclusions, we 
cannot but admire his originality and his freedom 
from the trammels caused by official life. It is 
always a pleasure to find a naval or a military 
ofticer with ideas of his own, and with the boldness 
to publish them. In Admiral Colomb’s case there is 
added the ability to put his case most forcibly, and 
great dialectical skill to meet and repel criticism. 
While we have such men among us we need not 
fear that our services will ever fail to realise the 
necessities of the times. 








MOTOR CARS. 

A YEAR ago we were told that the motor car was 
waiting, like a high-mettled horse, to rush into our 
streets and roads the moment that Parliament 
relaxed the legislative curb which fettered its 
impulses. The eventful day arrived last November, 
and we saw the gathering of 40 or more cars at the 
Hotel Metropole, and the subsequent race to 
Brighton. Then followed prospectuses and new 
companies in profusion, but the car, which was to 
supplant the horse and to enter into every phase of 
social life, unaccountably vanished. For a short 
time it made an occasional sporadic appearance, 
and then it became practically extinct. There 
were rumours that it was to be seen in the 
neighbourhood of Coventry and Birmingham, 
and pictures were distributed of extensive 
buildings in which engineers and mechanics 
worked early and late at its manufacture on 
a most extensive scale. A new business could not 
be built up in a day, we were told, and time must be 
given for experiments ; this was reasonable enough, 
although such views found no place in the previous 
utterances of company promoters, whose numerous 
‘*master” patents were supposed to provide for all 
contingencies. Nevertheless, the plea for delay was 
accepted, the more so as it was felt that this month 
would see the end of it, as two very important 
competitions were timed to take place in June. 
The first of these was that instituted by the gene- 
rosity and public spirit of our contemporary, The 
Engineer, which offered 10001. (afterwards increased 
to 11001.) to be distributed in prizes to the makers 
of self-propelled common road vehicles. It was on 
July 5, 1895, that the announcement was made, 
nearly two years ago, and on April 17, 1896, more 
than 13 months ago, the conditions of the compe- 
tition were published. The first date assigned for 
the trials was October, 1896, but this was eventu- 
ally altered to June, 1897. The second competi- 
tion commenced yesterday under the auspices of 
the Royal Agricultural Society, at Crewe, and at 
the time of writing is probably not concluded. 
Both of these were most important events to the 
motor car industry, and it was expected that they 
would draw forth a crowd of competitors, anxious 
not only for the money prizes, but still more for the 
reputation that would be gained by the winners. 
There were 72 entries of machines (not of makers) 
for The Engineer competition, but of these only five 
took their places before the judges. For the Agri- 
cultural Society’s prizes only three entries, with 
one appearance, were made. What has, then, be- 
come of the motor car industry of which we have 
heard so much? Is it making such vast profits that 
a thousand pounds is not worth trying for ; or is the 
demand so great that the commendation of impartial 
and eminent judges is valueless? We think not. 
The deductions to be made from the dearth of com- 
petitors were well put last week by The Engineer, 
which said : 

Our essay . . . has placed the world in the possession 
of the facts concerning the motor car industry in this 
country. There is at present no such industry. There is 
no such thing as a thoroughly satisfactory self-propelled 
vehicle. . . We have every reason to believe that the best 
England can do at present was shown at the Crystal 
Palace, and, in the opinion of three most competent engi- 
neers, the carriages shown were so imperfect, so unsuit- 
able to the fulfilment of the purposes which a motor car 
ought to serve, that they would not submit them to 
further trial. 

It will be remembered that the original conditions 
excluded the vehicles driven by naphtha or benzo- 
line. Afterwards an additional prize of 1001. was 
offered for this class of vehicles, and it was expected 
that there would be a large representation, as there 





has been a fairly long experience of such machines 


in France. But none appeared. Of this our con 


temporary says : 

Attention may be called to the fact that Coventry 
would not run the risk of sending even one of the per- 
fected machines which we are assured are being made, 
presumably for stock—for no one seems to buy them—to 
take part in the competition. The world has been assured 
that Daimler carriages have not been sent because they 
were ‘‘shut out by the rules from competing in any but 
a minor side class, to win a prize which is of no 
value.” We think that to earn even a good word 
from men of the reputation possessed by the judges in 
this competition would be of the utmost value to any 
motor car makers, and we have no doubt that the fact 
that Coventry has been entirely unrepresented will be 
estimated at its true value. We, ourselves, do not 
believe that there is any motor car industry, properly 
so-called, carried on at Coventry for other than company- 
promoting purposes—a_ possibly remunerative, but 
scarcely legitimate, branch of engineering. 

In an article dealing with the conditions of The 
Engineer’s competition, published by us on No- 
vember 27, 1896, we quoted a sentence from the 
Automotor and Horseless Vehicle Journal, which 
said, ‘‘In all friendliness we would ask ENGINEER- 
ING to look a little more kindly towards the new 
industry,” to which we replied that we would look 
very kindly towards the new industry, when it 
arrived. We have now the testimony of the most 
liberal patron of the motor car (always excepting 
the credulous investor) that it has not yet com- 
menced to exist, and our previous attitude is amply 
justified. It must be always remembered that a 
locomotive with steering gear added is not a motor 
car, even if petroleum take the place of coal and 
also of water. The motor car of the future must 
be able to compete with the horse, not only 
in his capacity for speed, but also in economy 
of keep and attendance. For years the problem 
has been studied in relation to tramways, . and, 
speaking generally, it has ended in failure. <A 
tramcar generating its own motive power without 
nuisance either to passengers or public, and running 
economically in comparison with horse-traction, yet 
remains to be produced. The motor tramcar is, 
however, an easy problem compared with the 
motor carriage or omnibus, and it will be a very 
considerable time before it attains the dignity of 
constituting an industry. As an instrument of 
sport, affording plentiful chances of sudden death 
from collision, upset, and explosion, the spirit car 
‘will satisfy the aspirations of any reasonable man, 
but it is just these capabilities which put it out of 
court as a commercial vehicle. 








ECONOMIC ASPECTS OF JAPAN. 

In the recent address which the Japanese Min- 
ister in London gave under the auspices of the 
London Chamber of Commerce, he said much to 
confirm the facts which we have given, and the 
opinions which we have from time to time ex- 
pressed, regarding the trade and industry of Japan. 
After sketching its conditions under the former 
régime, and the changes which were taking place, 
he pointed out that while the greatest attention 
was being paid to the furtherance and promotion of 
agriculture, Japan’s physical conditions precluded 
her from being a great agricultural country. In 
these circumstances, industries of various descrip- 
tions, which were all on a limited scale until 40 
years ago, were receiving increased attention. 
Lacquer, porcelain, enamel, bronze-ware, and bric- 
a-brac, which had spread the repute of the country 
far and wide, still formed important items of export, 
but with the introduction of machinery the indus- 
trial aspect of the country had gradually altered. 
After referring to the great progress of the manu- 
facture of silk piece goods and of cotton spinning, 
he remarked that whatever Manchester might lose 
would be more than made up by Oldham, Birming- 
ham, or Sheffield ; and pointed out that the British 
nation, taken as a whole, should thus have nothing 
to regret in the industrial development of Japan. 
Woollen fabrics were unknown to the Japanese 
until foreign commerce introduced them, no sheep 
having been reared in Japan ; but the army, the 
navy, and the police force were now clothed in 
wool, and many civilians wore raiment of the same 
material. This industry was as yet in its infancy, 
but in all probability it would become an important 
one, in spite of the fact that all the raw material 
had to be imported. This afforded an opening for 
Australian wool-growers. The manufacture of 
matches was practically the growth of the last 10 
or 15 years, but it now formed a large export 





trade. Precious metals were scarce in the country, 
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and the only important minerals so far worked on 
a large scale were copper and coal. Copper had 
been worked from ancient time, but export on a 
large scale was of comparatively recent origin. The 
use of coal on a considerable scale was coincident 
with the introduction of steam power, and coal- 
fields were discovered in different parts of the 
country. The consumption had increased with the 
extension of railways, the adoption of machinery, 
and the rapid augmentation of steam tonnage. 
Australian and English coal had been almost en- 
tirely superseded by their Japanese rivals, except 
for special purposes, in China, Hong-Kong, and 
the Straits, and the competition was beginning to 
be felt even in India. The production of iron 
was exceedingly limited, and the bulk of iron 
and steel required was obtained from abroad. 
Great Britain had an excellent customer in Japan in 
these commodities, and would have for many years, 
provided Japanese demands were met in an intel- 
ligent manner. Rich and extensive iron deposits 
existed in Japan, and in time they would receive 
the attention of capitalists, to whom the Govern- 
ment were setting an example in having decided to 
set up a Government steel works. Comparatively 
large as the foreign commerce of Japan was already, 
it was sure to grow rapidly, and the country might 
assuredly be regarded as full of hopes for Western 
manufacturers and merchants. Within 25 years 
excellent roads had been constructed, a highly- 
developed postal system had been brought into 
existence ; all the principal parts of the country 
were connected by telegraph wires; there were 
railroads, tramcars and electric cars ; and last, but 
not least, numerous steamers were plying coast- 
wise or making regular voyages to foreign parts. 
The Japanese Minister concluded his address by 
stating that Japan was a country full of hopes and 
prospects. The tide of progress and advancement 
which pervaded the country at present would 
receive a still greaterimpetus when the new treaty, 
now practically concluded with all treaty Powers— 
after the excellent model which this country set 
three years ago—had come into practical operation, 
in two years’ time, and when foreigners had come 
freely into the interior to engage in business or 
other enterprises. The share of the English people 
had been great in the progress of Japan; and 
might it not be less ! 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

Betaium has often been called the country of 
congresses, and an International Exhibition could 
hardly take place there, without being made the 
occasion for the fullest indulgence in these popular 
functions. Accordingly, the official programme, 
although by no means complete at this comparatively 
early stage, is already a very full one. Twenty-three 
congresses are announced on subjects ranging from 
book-keeping to commercial travelling, and Sunday 
rest to the legal aspect of medicine. The organiser 
of the congresses is Mr. Nyssens, the Minister for 
Manufactures and Labour, who has been likewise, 
to a very large extent, the organiser of the Exhibi- 
tion itself, and he will in person be honorary presi- 
dent of several of those more immediately connected 
with the Ministerial department over which he 
presides. Only 10, however, out of the 23 proposed 
congresses are actually fixtures; the dates of the 
remainder, as well as in some cases the presidents 
themselves, are still uncertain. The delay, which has 
up till now, so untowardly characterised the progress 
of the portion of the Exhibition exclusively in 
Belgian hands, seems to be reflected in the matter 
of the concgmitant congresses. But this need not 
be an unfortunate augury, as the congresses have 
only to realise the final success which is now practi- 
cally certain for the Exhibition itself, to be far above 
the average in interest and utility. The earliest 
fixture (June 13 to 15), is very appropriately a 
congress for those interested in fire questions, to 
which public attention has been so earnestly turned 
by the recent lamentable catastrophe in Paris ; and 
this must be also regarded as an ever burning ques- 
tion for all exhibitions. 

Before mentioning any more fixtures, it will be as 
well to state that the Belgian railways have not as 
yet granted any special facilities for foreign congress- 
men, presumably because they consider their fares 
already low enough to not act as a deterrent on any 
intending visitor. On the other hand, the organisers 
of the congresses have decided to present every 





foreign visitor in connection therewith with a free 
ticket for the Exhibition, covering the period of the 
sitting of each special congress. 

The congresses will none of them be held in the 
Exhibition itself, as this is specially barred by the 
regulations, but the halls of the Academy, the Uni- 
versity, the Municipal Buildings, and the High 
Schools will afford far more suitable accommodation. 

The next fixture (June 21 and 24) is, appro- 
priately, the Press congress, under the joint 
honorary presidency of the Minister of the Interior 
and that of the Minister of Manufactures and 
Labour, the chairman being M. Emile Bruylant, 
the well-known publicist of Brussels. This is 
followed (July 18, 19, 20 and 21), at a reasonable 
interval, during which the Press, no doubt, is ex- 
pected to have done its duty in drawing attention 
to the great International Fair, by a congress for 
commercial travellers, who by that time will no 
doubt be swarming round possible new customers. 

Woman, that never-to-be-settled question, what- 
ever be the standpoint from which it is attacked, 
follows as the fourth fixture (August 4, 5, 6, and 7), 
and, needless to say, Madame Marie Popelin, the 
leader of the woman’s rights (? wrongs) movement 
in Belgium, will be chairwoman. The cycling 
interest (August 7 and 8), represented by the Red 
Star Cycling Society of Belgium, with Mr. Borné 
as chairman, claims the next fixture. Medicine, 
under the honorary presidency of the Minister of 
Agriculture, and the chairmanship of the well- 
known chemist, Mr. F. Ranwez, will discuss from 
August 14 to 19. The increasingly interesting 
questions connected with Colonies will be dealt 
with on August 16, 17, 18, and 19, under the joint 
honorary presidency of the Ministers for Finance, 
Foreign Affairs, and Manufactures and Labour. 
The meeting-place will very appropriately be at 
Tervueren, under the same roof as the admirable 
exhibition organised by the Congo Free State. On 
August 23, a congress for the discussion of the 
legal aspects of medicine will be presided over by 
the Minister of Agriculture and Dr. Miot. From 
August 30 to September 3 the advocates of Tem- 
perance will have an innings, with the fullest 
opportunity of stating their case against the abuse 
of intoxicating liquors, under the chairmanship of 
Mr. Th. Belval, the well-known agriculturist ; and 
they will have the further advantage of meeting in 
the heart of a country where there is ample room 
for the movement 

September 6, 7, and 8 are devoted to the con- 
sideration of Sanitary subjects (sanitary services, 
hygiene of railways and ships), the Minister of 
Agriculture being honorary president, and Dr. 
Nuel, the well-known authority on sanitary ques- 
tions, being chairman. The last fixture, dealing 
with the study of neurological, psychical, electro- 
medical, and hypnotic phenomena, is for September 
14 to 19, under the presidency of the Minister of 
the Interior, and the chairmanship of Professor 
Verriest, of Louvain. 

The remaining congresses whose dates are not yet 
fixed are Sunday Rest, the Minister of Manufac- 
tures and Labour being president, and Mr. Clement, 
managing director of the Liége-Maestricht Railway, 
chairman. Labour Legislation, the Duc d’Ursel. 
president, and Mr. A. Beernaert, President of the 
Chamber, chairman. Mr. A. Beernaert will also 
preside over a congress on Accidents to Workmen 
and one on Cheap Dwellings. Dr. Kuborn will take 
the chair at a congress on Climates. Mr. Mussche, 
barrister-at-law, will preside over Social Morality, 
and Mr. Spinnael over the Interdependence of 
Manufactures and Commerce. Bee - keeping is 
confided to the care of the Baron de Béthune, with 
Mr. Ferdinand de Lalieux de la Roque as chairman. 
The manifold questions of Contractors and Contracts 
will be discussed at a special congress under the 
presidency of the Minister of Agriculture and 
Public Works. A congress is also to be held on 
questions of Life Saving, but everything has yet to 
be fixed with reference thereto, while the ground 
covered by science proper, both theoretical and 
applied, has not been touched in the list that has 
been so far drawn up. This would be too serious 
an omission not to be rectified long before the 
congress season is in full swing, and certainly long 
before the International Exhibition, which is the 
immediate occasion therefor, is over, so that we 
can fairly assume that there will be no lack of 
material for discussion at congresses in almost every 
direction, and on almost every subject of interest, 
for those who may be attracted to the Belgian 
capital during the present Exhibition season. 





THE WEATHER OF MAY, 1897. 


May in some years is the best month ; it has 
floods but seldom, it has droughts more frequently ; 
though commonly its weather is fine, occasionally it 
is uncertain and fickle in character. May, 1897, 
had some characteristics of March, chill winds 
frequently from the eastward, night frosts, dry 
dust-laden air, ground caked, and roads pulverised. 
The decade ending the 23rd had a spell of very 
fine weather, with plenty of brilliant sunshine ; 
and though the wind was chiefly from the N.E., 
and the air in shade was chilly, especially cold at 
night, at least it was a set-off to the dull skies and 
ungenial conditions of the earlier part of the month. 
Too frequently the dry, keen, fresh winds were 
discomforting. Sharp frosts produced bad effects on 
vegetation, injuring bine and blossoms. The month 
was sufficiently peculiar to justify the lines : 

‘*March will search and April try, 
But May’s the month your cattle die.” 


Almost throughout the month swirls of dust were 
of constant occurrence, in all the roads and streets, 
and invading dwellings. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British Isles to 
which the Isle of Man is central, were as follows : 














A Mean . 
* Mean Difference Difference 
Positions. Pressure. | from Normal. fom ne from Normal. 
in. in. deg. deg. 
North tp 29.85 below 0.06 44 below 3 
South a 29.99 - 01 52 so 3 
West 29.96 above 0.01 53 above 2 
East Ee 29.95 below 0,01 48 below 3 
Central | 29.96 above 0,01 50 ool 





The distribution of rain in frequency and quantity 
may be inferred from the following results : 











P Difference 

Places. | Rainy Days. Amount. | trom Normal. 
| in. in. 
Sumburgh .. a | 19 1.96 more 0,20 
Gae  C 12 0.84 less 0 85 
Valentia - ee 13 2.67 » 0.46 
Yarmouth .. .| 14 1.30 » «©0438 


These results show atmospherical pressure to 
have been normal ; temperature in Ireland above, 
elsewhere below, normal ; rainfall about normal in 
the north, half the usual quantity in the south, in 
median latitudes less than normal, and rainy days 
rather few. The daily general directions of the 
winds over these islands give a resultant from 
W.N.W., or by taking their estimated forces into 
the computation W. by S., and W. as indicated by 
the mean distribution of atmospherical pressure. 
The winds were chiefly from W. Ist to 8th; N.W. 
9th to 13th, 25th and 26th ; N.E. 16th to 24th; 
S.E. 27th to 31st, except S.W. 29th. The preva- 
lence of easterly winds on 13 days, of course, renders 
the resultant feeble, and accounts for the dryness of 
the month. Atmospherical pressure was least, 
29.2 in., on the 5th, 29.1 in., on 29th ; greatest, 
30.5 in., on 18th. The 18th was one of the rare 
days when the whole of the British Islands was 
under a serene blue sky and brilliant sunshine, dry 
air, and nearly uniform atmospherical pressure. 
The highest temperature, 79 deg., was reported at 
Southampton on the 18th; lowest, 25 deg., at 
Llandovery on the 12th. The mean temperature 
of the air at 8 a.m., Greenwich time, for the entire 
area of these islands, at sea-level, was, on the Ist 
48 deg., 6th 43.5 deg., 8th 50 deg., 12th 43 deg., 
17th 53 deg., 25th 49 deg., 31st 54.5 deg., which 
mark the principal fluctuations. Maedler’s cold 
days, otherwise known as the ice saints’ days, 
were marked by the week ending the 15th being 
1.4 deg. colder than the preceding week, and the 
succeeding was 4 deg. warmer, with 81.6 hours of 
sunshine, and even drier air, according to the 
Greenwich observations. That observatory had 
143 deg. of heat in sunshine, and 53 per cent. of 
humidity on the 21st; 14.3 hours of sunshine on 
the 22nd, and other 10 days had more than 10 hours 
sunshine each ; and wind pressure exceeded 10 Ib. on 
the square foot on the 5th, 11th, and 18th. During 
the week ending the 22nd there was prolonged sun- 
shine in all parts of the kingdom, as much as 87 
per cent. at Carlisle, and not less than 83 in the 
north of Ireland and north-west England. Some 
snow or hail was reported at various stations on the 
9th and 10th. Lightning was frequently seen, 
thunder occasionally heard, but thunderstorms 
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were reported only in east England on the 28th 
and 30th. Reckoning the weather notations, fine 
bright days varied between 14 in the central dis- 
trict and five in the north ; overcast between 15 in 
the west and six in the central. As representative 
stations, Aberdeen had 213 hours of sunshine, 
Parsonstown 208, London 236, all above average, 
especially London. During the four weeks ending 
the 29th, the duration of bright sunshine, estimated 
in percentage of its possible amount, was for the 
United Kingdom 48, north-west England 55, 
Channel Isles 53, south England 52, south-west 
England 51, east England 50, central England 
and west Scotland 49, south Ireland 47, north 
Ireland and north-east England 45, east Scotland 
41, north Scotland 39. The death rate, as usual 
with fine dry weather, was low, 15.4 in the metro- 
politan district, 17. for the 33 large towns of 
England and Wales. 

May is usually a drying month ; not only does 
the mean percentage of humidity prove this, but 
the rude experiments hitherto made on evapora- 
tion from still water do so likewise. The observa- 
tions made by Mr. C. Greaves, at Leabridge, give a 
mean evaporation of 2.75 in. for May of the years 
1860-73, while the rainfall was 2.06 in. 

Mr. C. A. Whitmore, M.P., has, in the National 
Review, from his study of the weather, spotted 
very cleverly some blemishes in the official forecasts. 
The forecasters rely upon the precedents of cyclonic 
wind-systems crossing our islands eastward bring- 
ing showers ; but they are often mistaken as to the 
path which they will take, which being in other 
directions are attended by different weather. Hence 
it is often found that the morning forecast, intended 
to cover an interval of 21 or more hours, has to be 
entirely changed in the afternoon, and perhaps 
again in the evening. They had mistaken the path 
of the storm’s centre. ‘‘I think,” he says, ‘‘ there 
are some careful observers who would be more in- 
clined than the Office to anticipate these occasional 
instances of the expulsion of the Atlantic system by 
a Continental system, and who would, therefore, 
in effect be more trustworthy weather guides at 
such times.” ‘* Tf a sceptic on these matters 
were regularly to compare the forecasts issued at 
11 o’clock every morning with those issued at 
6 o’clock in the evening of the preceding and of the 
subsequent day, he would find too much reason to 
blaspheme.” 


THE BEHR MONORAIL SYSTEM. 


Tue clow of the Brussels International Exhibi- 
tion, its Eiffel Tower, its Ferris Wheel, is to be the 
Behr monorail railway at Terviiren. How far it 
will fall short of the expectations of its inventor, 
and how soon the bold experiment will be put to 
the test, are still matters for the future. Mean- 
time, whatever may be the doubts of many, Mr. 
Behr certainly commands the admiration of all, for 
the remarkable enterprise he has shown in the con- 
struction and equipment of a railway wholly experi- 
mental and enormously costly. Only a profound 
belief in the soundness of his invention, and 
its future application on a large scale, could 
have brought him through the continuous difti- 
culties he has had to encounter. It may be fairly 
assumed that he will fill his programme, which, 
after all, is not extravagant, to propel a coach 
weighing, loaded, some 60 tons, at a speed of 90 
miles an hour; the conditions of the elevated 
track, and the amount of power to be placed at 
his command some day, are both favourable for the 
achievement of this speed. But it would be rash 
to predict that the necessarily complicated me- 
chanism that will propel the vehicle, control its 
speed, and keep it steady on its track, will prove at 
once all that the inventor desires. As to going 
farther, and considering the hopes of Mr. Behr 
that the success to be achieved at Terviiren will lead 
to the construction of monorail trunk lines adapted 
for speeds of 150 miles an hour, such a discussion 
would be wholly premature till the results of Ter- 
viiren have been obtained. It is sufficient for our 
present purpose to describe the installation, and 
await events. It will be seen, from what we have 


said, that the monorail exhibit has a wider purpose 
than either the Eiffel Tower or the Ferris Wheel. 
Both of these were magnificent side-shows, and, 
for the matter of that, engineering triumphs. But 
the creators of those exhibition marvels had no 
special object beyond that of a successful specula- 
tion. The purpose of Mr. Behr is widely different 


from this, though he still hopes to recover by 
charges to the public a large part of the 30,0001. he 
has expended on his experiments. He expects to 
demonstrate the truth of his contention that 
the monorail system is the one best adapted for 
maximum speeds. It is perhaps necessary, in 
justice to Mr. Behr, to explain this; as there is a 
tendency to regard his exhibit as a speculative side- 
show, neither more or less, instead of its being an 
engineer’s bold experiment. 

There is, of course, nothing new in the idea of a 
single-rail railway. Long before Lartigue’s time it 
had been put in ineffectual practice. As long ago 
as 1826 the notion found favour, was tried and 
abandoned, to be taken up again and again use- 
lessly. Of late years the most elaborate experiment 
was the Meigs elevated single-line railroad, built at 
Boston, and tested to absolute discredit. There 
have been but two systems, of modest application 
but of undoubted value, on these lines of inven- 
tion. These were the Lartigue monorail railway, 
and the Caillet system, recently described in our 
pages. 

Charles Lartigue’s invention was an admirable one 
for its special purpose. He was the engineer to a 
French company in the large agricultural interests in 
Algeria. Decauville lines were laid down over the 
company’s estates, but they proved a failure on 
account of sandstorms that buried the permanent 
way, obliterating the track often in a few hours. 
On this account Charles Lartigue built his lines on 
trestle work, witha single rail, and made his wagons 
panierwise ; by this means he surmounted the difti- 
culty of the sandstorms, and was able to haul his 
crops without interruption, by mules. With the 
hopefulness of the inventor he believed that what 
was well adapted for an Algerian desert should 
find a wider application, and he exhibited his ele- 
vated railway with a modified construction at an 
exhibition held in Rouen about 1883, Again, 
it appeared in Paris, in 1884, at an agricul- 
tural show, for M. Lartigue’s ideas of the use- 
fulness of his system did not appear to go farther 
than its application to agricultural purposes. The 
line at the Paris Show was only a few hundred yards 
in length, but it was an exhibit of special interest, 
for the train of cars was propelled by electricity, 
the current and motors having been furnished by 
Messrs. Siemens. It was the prototype of the pre- 
sent experiment at Brussels, but it found no prac- 
tical adoption. 

During the following year Mr. F. B. Behr, of 
6, Old Jewry, became interested in the Lartigue 
railway, and sought a wider field for its applica- 
tion. He built the experimental line at West- 
minster in 1866, and did not convince the public, 
nor possibly himself, that the system could be pro- 
fitably applied to ordinary railways. Still, his ex- 
periment led to practical results. In 1888 he 
completed a passenger and freight line from 
Listowel to Ballybunion, a distance of 10 miles ; 
and this line is still in profitable operation, though, 
of course, on a small scale, with light traflic, except 
during the tourist season, when it is busy enough. 
In France there is another railway—a State railway 
—about 12 miles long, from Feurs to Pannisséres, 
a minor branch of the Paris-Lyons-and-Mediter- 
ranean Railway. In other parts of the world—in 
Russia, in Trinidad, Guatemala, and elsewhere in 
South America—there are some 15 or 20 of these 
lines in successful working, none of important 
length, and nearly all used for hauling ore, the 
system being found well adapted for this purpose, 
where difficult localities involving sharp curves 
render the use of aerial railways impracticable. 
At a Spanish mine inthe Pyrenees one of these 
railways is worked electrically. 

None of these insignificant applications of the 
system has anything in common with the latest 
development, and until now it has never been pre- 
tended that the monorail system could secure higher 
speed, greater safety, and more comfort to pas- 
sengers than the ordinary railway. But the _his- 
tory we have so briefly sketched is interesting, as 
linking together the little sand-swept tramway in 
Algeria with the bold experiment of Mr. Behr at 
Terviiren. 

The monorail exhibit consists of three parts, not 
counting the various objects shown to illustrate 
the early history of the system. These are the per- 
manent way, the carriage, and the power station. 
In the present article we must confine ourselves to 
the permanent way, which is fully illustrated 
by Figs. 1 to 15 on page784. The length of the line 








is about three miles, and consists of two parallel 





straight portions connected by curves at each end 
of about 1600 ft. radius; these arcs of circles are 
joined to the straight lengths by transition curves. 
The line is not level throughout, one-half the 
distance, including a part of the curves, being laid 
with a grade of 1 in 100. The great ring fence 
inclosing this ellipse does not lie within the limits 
of the Terviren Park, but extends from one end of 
it, so that the entrance to the exhibit is situated on 
the boundary of the park. The right of way fora 
period of 18 months was obtained only after great 
delays and expenditure, in most cases the privilege 
being granted by the landowners at a price equal to 
the value of the property occupied. Owing to the 
minute subdivision of land, Mr. Behr had to conclude 
no fewer than 200 contracts, which have been fol- 
lowed by some 20 or 30 lawsuits, the Belgian peasant 
proprietor not being without a keen eye to his own 
interests. In the end all the preliminary difticul- 
ties were overcome, and the strip of land was in- 
closed within a double fence. Near the entrance to 
the inclosure is erected the single station on the 
line ; it is placed on a curve, a somewhat unfavour- 
able condition for stopping and starting. The course 
of the carriage when it begins to run will therefore 
be continuous, and passengers can be conveyed 
round once, or as many times as they desire, a 
charge, of course, being made for each lap. 

While Mr. Behr limits his estimate of speed to 
something less than 100 miles an hour, he will con- 
duct a series of experiments to ascertain the maxi- 
mum rate attainable. It may be added that his ex- 
periment is being watched with much interest by 
the Belgian Corps des Ponts et Chaussées, and a 
report by State engineers will be prepared at the 
end of the exhibition. 

The railway being continuous, and there being 
only one vehicle placed on it, there is no need for 
sidings, or for any switches or their equivalent, 
but devices for effecting junctions form a sub- 
sidiary part of the exhibit. Figs. 1, 2, and 3 
give a clear idea of the construction of the 
elevated track. From these figures it will be seen 
that the carrying rail is placed on the top of a 
triangular trestle-work of steel, strongly braced in 
all directions, and resting on steel cross-bearers 
laid in the ballast. Besides the single top rail, there 
are attached on each side of the trestle-work, at a, b, 
Figs. 1, 2, and 3, two rails of a special section, and 
laid flat with the heads outwards. These serve 
as guide rails, on which several series of small 
inclined wheels mounted on the carriage take a 
variable bearing as the train is in motion. The tri- 
angular members of the trestle are about 4 ft. high, 
the distance from the top of the sleeper to the bear- 
ing surface of the rail being 1.250 metres. The 
standards are placed at distances of 1 metre (39 in.) 
apart, except at rail joints, where the distance is 
made one-half. Fig. 3 shows the arrangement, and 
from this it will be seen that the joint standards 
are strutted back by angleirons to the foot of each 
adjacent standard. Figs. 1 and 3 also show the 
manner of attaching the lateral guide rails and 
the braces that stretch across from one leg of the 
standard to the other (Fig. 1). Figs. 4 and 5 
are enlarged views of the carrying rail, which 
is of ordinary section, and 82 lb. to the yard. 
Fig. 5 shows the attachment between the rail and 
the head of the standard, while Figs. 6 and 7 
are sections of the upper and lower guide rails 
respectively. Fig. 8 is a view of the lower part of 
a standard : it will be seen that an angle-iron ex- 
tends across the standard and is riveted to it; 
angle-irons, forming bearings for the foot of the 
guide rails, are also attached to the standards. 
The rails are bolted to the cross-bar of the standard. 

The lower part of Fig. 9 shows the attachment of 
the foot of the standard to the sleeper, this latter 
being also illustrated by Figs. 12,13, and 14. Fig. 12 
is a plan of an ordinary cross-tie 1.524 metres long ; 
and Fig. 13 shows that on the curved portions of 
the line this length is increased to 2.058 metres, an 
outside extension being provided to offer increased 
resistance to the strains set up on those parts 
of the line. The conductor is attached to the 
sleepers, as shown in Figs. 1 and 3, and to an en- 
larged scale in Fig. 15. It is supported on insula- 
tors secured to the sleeper by stud bolts, the con- 
ductor rail being held by two screws provided with 
spring washers, as shown in Figs. 11 and 15. Copper 








strips form the connections between the conductor 
lengths. In a subsequent article we shall describe 
the carriage which is to run on this very interesting 
experimental railway. 

(To be continued.) 
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NOTES. 
ELECTRICALLY WELDED STEEL BaRRELs. 

WirHIn the past three or four years quite a 
number of new firms have opened works a short 
distance out of London in preference to the metro- 
polis itself. One advantage to be gained is to be 
found in the fact that the smaller towns are less 
particular about the production of smoke, whilst 
the lower wages current in such districts offer 
additional inducements to the establishment of new 
undertakings. A recent instance of the practice to 
which we have alluded is to be found in the new 
works recently opened at Uxbridge by the Barrbeat- 
Stange Patent Barrel Syndicate, Limited, who 
have developed an interesting process for the manu- 
facture of barrels out of steel sheets. The principal 
difticulty hitherto met with in previous efforts in 
this direction arose mainly in the attempt to roll a 
flat plate in the regulation barrel form. If ordinary 
curved rolls were used the plate buckled, owing to 
the fact that the circumference of the finished barrel 
was greater round the bilge than at the heads, 
and a smooth finish could not be secured. By 
the ingenious device of easing the rolls at the 
ends, this difficulty has been entirely overcome. 
The rolls then bear only on the centre of the sheet 
passed through them, and thus extend the metal 
there and there only, the sheet remaining its 
original length at its two edges. Under these con- 
ditions it shapes itself naturally into the barrel form 
as the rolling proceeds, and when removed only 
requires its ends sheared straight in a special ma- 
chine, and to have its longitudinal seam welded. 
This latter operation is effected electrically by the 
Bernados process, ‘with which no skilled labour is 
required. The bent sheet is clamped with its two 
opposing edges some jin. or Zin. apart; a small frag- 
ment of steel is placed over the opening and melted 
by means of the electric arc by one man, whilst 
another stands by to hammer it as soon as ready. 
By welding on successive fragments in the manner 
named, the whole joint is finally completed, and 
the cask is finished by adding its heads and its 
bung bosses. The heads are first cut in a circular 
shearing machine, and then corrugated and dished 
in a 400-ton hydraulic press. The dished edge fits 
inside the barrel head, and a ring of sheet metal 
3 in. to 1 in. wide is also placed round the head of 
the barrel outside. The three edges of this ring, of 
the barrel itself, and of the head, are then melted 
together by the electric are. The bung bosses 
are also welded on. These are steel stampings, 
and being much thicker than the sheet forming 
the barrel body, it is the practice after the weld is 
finished to place a heavy mass of hot iron on top 
of the work until the whole is cooled down. A 
certain annealing effect is thus secured by which 
possible contraction strains at the joint are avoided. 
All barrels are thoroughly tested under pressure 
before being passed into store. The principal 
customer at present is, we understand, the Govern- 
ment, who find them well adapted for the storage of 
lubricating and lighting oils, and for the acetone of 
which such large quantities are used in the prepara- 
tion of cordite. The Uxbridge works of the com- 
pany have a present capacity of about 240 barrels 
per week, but there is room for ample extension. 
The amount of power required for the welding 
operation is comparatively small, the dynamo used, 
which was supplied by Messrs. Holmes, of New- 
castle, having a maximum output of about 160 
amperes at 75 volts. Coppered carbons are used in 
the welding machines, save where narrow corners 
have to be got into, in which situations plain carbons 
are more suitable. 


CoMMERCIAL AND PotiticaAL VALUE OF THE 
TRANS-SIBERIAN RatLway. 

Lieutenant-Colonel Waters, Military Attaché to 
the British Embassy at St. Petersburg, who has just 
returned to England after a journey across Siberia 
lasting nearly six months, and who had exceptional 
opportunities for observation, has been expressing 
his opinions on many subjects of interest regarding 
Siberia, which seem to show that much of the in- 
formation which comes to this country is of a very 
one-sided nature, and in many respects grossly 
exaggerated. We cannot enter into a discussion of 
these points, but as he was particularly struck 
with the character of the great railway crossing 
Siberia, some of his opinions regarding it will no 
doubt interest our readers. He believes that its 
commercial value is immense, as the line will open 
up both agricultural and mineral resources which 
for practical purposes are almost inexhaustible. 





Siberia can produce almost every kind of cereal, all 
kinds of live stock, and it possesses in abundant 
quantities the more important minerals—precious 
and otherwise. Owing to the enormous distances 
and the cost of transport, the Russians have 
hitherto had no opportunity to place their Siberian 
produce on the great European markets. But for 
years past the authorities have been gradually, and 
therefore permanently, developing the country. 
The construction of a railway through Manchuria 
will open up a country exceedingly rich in gold and, 
very valuable from an agricultural point of view. 
It also avoids an immense detour round the Amoor 
River. Colonel Waters does not think that the rail- 
way will have any great effect on British commerce, 
as our commercial interests in Manchuria are of 
the slightest. It will affect commerce locally by 
cheapening freights, and it will seriously affect 
steamship passenger traffic. From any town in 
Europe, passengers to the Pacific will be able to 
travel by the railway, either first or third class, 
much more cheaply and expeditiously than by sea, 
and this including the cost of food en route, and 
occasional stoppages of a day here and there. He 
does not think that the line can be opened for 
through traffic in less than four years, and then 
the whole journey of over 6,000 miles will be ac- 
complished in about 16 days. Turning to the 
strategic and political value of the railway, Colonel 
Waters expressed the opinion that from this point 
of view it has been altogether overrated. It must 
be remembered that for several years—and 
without a railway—the Russians have occupied a 
very strong position in Eastern Siberia, and 
Vladivostok has always been strongly fortified. 
The talk about so-called Russian designs on Pekin, 
and soon, Colonel Waters believes to be merely 
academic, and from a political point of view, he 
cannot see that the railway will prejudice British 
interests. In this work Russia is following no new 
policy. Ever since she got possession of the Amoor 
district she has always had considerable commercial 
relations with Manchuria, and not only in this, but 
in other directions, the Imperial Government has 
for several years been extending its commercial 
relations everywhere. Foreign experts at last 
year’s fair at Nijni Novgorod said that Russian 
commercial enterprise and progress of late years 
had been quite remarkable. Great though the 
commercial results of the line will be, there is no 
reason to suppose that our commercial interests will 
beendangered. The difficulties of construction are, 
of course, enormous, but the work done has been 
remarkably good, and in point of quality the line 
when completed will be equal to the Canadian 
Pacific. 








Our Locomotive Exports.—The year still promises 
well as regards our locomotive exports, although a check 
was experienced in May. The value of the locomotives 
exported to May 31 this year was 523,724/., as compared 
with 404,415/. in the corresponding period of 1896, and 
320,626/. in the corresponding se of 1895. British 
India continues to be the main support of our locomotive 
exports, having taken engines to the value of 127,996/. 
in the first five months of this year, as compared with 
67,9182. and 82,305/. in the corresponding periods of 1896 
and 1895 respectively. The exports to Australasia ranked 
second and those to South America third to May 31 this 
year, the values being 86,316/. and 85,3087. respectively. 





Russian Poruration.—One of the most remarkable 
a of the times is the growth of Russian population. 
We have all along known that Russia is an aggressive 
ambitious power, always grasping for more and more 
territory and spreading her influence over all Asia and, as 
far as possible, over Europe. But we were probably 
scarcely prepared for the prodigious growth of Russian 
population. A census brought down to January this 
year has just been made by the Russian authorities, and 
the population of the Russian empire is returned at 
129,211,113, of whom 64,616,280 were males and 64,594,833 
females. Asa rule there is an excess of females in Euro- 
pean populations, but Russia is an exception to the general 
outcome. Be this as it may, however, the important fact 
established by the recent census is that the population of 
Russia is now 61,830,463 more than it was in 1851, just 46 
years since. Probably some explanation for this great ex- 
pansion in the number of the Czar’s subjects is found in the 
additional territories which have been acquired by Russia 
since the reign of Nicholas I. After the Crimean War— 
which after all, only inflicted a trifling scratch upon 
Russia’s forefinger—the Russian Government crossed the 
Caspian and advanced boldly into Central Asia, one native 
potentate after another falling before the victorious Rus- 
sian arms. The result is that Russian power, so far as 
Central Asia is concerned, has now been carried as far as 
Bokhara. Vigorous efforts have also been made of late 
years to turn Siberia to better account. All this has not 
only increased the area of the Czar’s immense empire, but 
has encouraged the growth of population. 





THE BOILERS OF H.M.S. ‘‘SPANKER.” 


ON page 777 we illustrate one of the four Du 
Temple boilers which have been fitted into the tor- 
pedo gunboat Spanker, and which have been sup- 
plied to the Admiralty by the Société Anonyme du 
Temple of Cherbourg. The Spanker was built at 
Devonport, and was launched in 1889. She is 230 ft. 
long and 27 ft. wide, her displacement being 735 tons. 
She had originally the locomotive type of marine 
boiler, which was fitted in all the vessels of her class 
with the exception of the Speedy, which, it will 
be remembered, had Thornycroft boilers. It was 
no doubt on account of the excellent performance of 
the Speedy, the machinery of which vessel developed 
approximately 1000 horse-power more than the average 
for the other boats, that the Admiralty determined to 
try other types of water-tube boilers in these craft. 
The trials of the Sharpshooter with Belleville boilers 
have now become historic, and, as our readers are 
well aware, formed the subject of an Admiralty return. 
The legend power of the Spanker was 3500 horse- 
power. What was actually attained on trial it is not 
necessary to inquire, and in fact the story of the trials 
of these craft with wet bottom locomotive boilers 
may well be forgotten now that troubles of this nature 
have been removed by the advent of the water-tube 
boiler. According to Brassey, the Spanker’s engines 
developed 3920 horse-power on trial after she had 
been fitted with these water-tube boilers, which cer- 
tainly may be looked on as a remarkably good per- 
formance. 

Our illustrations give a good idea of the design of 
the boiler. Fig. 1 is a side elevation, with part of the 
casing broken away, to show the tubes, and Fig. 2 is 
a front elevation partly in section. As will be seen, 
the boiler has the usual three horizontal cylinders, 
arranged as two wing cylinders, and a steam receiver 
or separator. The tubes are drowned, that is, the 
deliver into the separator below the water heel, 
There are also separate downcomer pipes connecting 
the separator and wing cylinders for water-circulating 
purposes, two being placed at each end, or four in all. 
There is also a steam dome as shown ‘The area of 
heating surface in each of the four boilers is 2013 
square feet, and there are 44 square feet of grate 
surface to each boiler, so that in all there are 8052 
square feet of grate surface, and 176 square feet of 
heating surface, The tubes, as shown, are very much 
bent, and there are 900 in each boiler, their outside 
diameter being 1,‘;in. The total weight of boilers and 
all fittings, including firebars, firebrick, funnels, feed 
pumps, and water to working level, is 61 tons. The 
weight of one boiler and water, without fittings, except 
firebars, gauges, and firebrick, is 14 tons 5 cwt. There 
is one feed pump to each pair of boilers, and the regu- 
lation of the water supply is by hand. The quantity 
of water evaporated per hour on trial was 4.3 lb. per 
square foot of heating surface, and the quantity of 
coal burnt per square foot of grate per hour at the 
above rate of evaporation was 20.3 lb. The quantity 
of water evaporated per square foot of heating surface 
per hour at 27 ec. gel. was 11.07 lb., the steam 
pressure being 214 lb. per square inch, The quantity 
of water evaporated per hour for each ton weight of 
boiler, with all fittings, funnels, feed pumps, and 
water to working level, was 1542 lb. The air pressure 
in stokehold at full speed was equal to a head of 34 in. 
of water. 

A very exhaustive series of trials were made by the 
Admiralty with the Spanker after she had been fitted 
with her new boilers, and these, we understand, were 
considered very satisfactory, as proving the success of 
the boiler. Since that time the Du Temple Company 
have supplied boilers of the same type to the Russian 
and French Navies, where they have attained a striking 
success, 

The following particulars relating to the introduction 
of the Du or 9 e boiler have been supplied to us by a 
gentleman well acquainted with the facts, and will be 
read with interest at the present time, We think it 
better to give them in the words of our correspondent, 
and without comment : 


M. du Temple, a retired captain of the French Navy, 
and Commander of the Legion d’Honneur, took an 
active part as Brigadier-Général in the Army of ‘the 
Loire in 1870, and afterwards was elected member of the 
National Assembly. When Général du Temple decided 
to retire from public life, he devoted himself to mechanical 

roblems and aerial navigation. His investigations led 

im to invent a novel kind of steam generator, combining 
both lightness and resisting power. The old system of an 
interior firegrate had to be abandoned on account of its 
weight and insufficient heating surface. He at first tried 
a boiler with two collectors placed one above the other 
and connected by tubes of very small diameter. In order 
to ascertain with ease the level, and the possible correla- 
tive action of evaporation, and the height of the water in 
the tubes, a glass tube was inserted uniting the two 
collectors. During the course of a trial, in which the 
level was high enough to keep the glass tube full of water 
Général du Temple observed, to his great astonishment, 
that there existed in the glass tube a rapid descending 
current, and a considerable increase in the production of 
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steam. The principle of automatic circulation being thus, 
to his mind, conclusively proved, he was led by successive 
experiments to the discovery of a practical application of 
the downcomer pipe. 

It was in the year 1872 that, after many experiments, 
the aerial apparatus ‘‘l’areoplane du Temple” was duly 
tried, and with a certain amount of success; but, unfor- 
tunately, during one of its trials the apparatus, owing to 
a mishap in the steering gear, fell, and dashing against a 
wall was completely disabled. This accident ruined and 
disheartened the Général, who resolved henceforth to 
devote his attention exclusively to the improvements of 
his tubular boiler, for which he secured a patent in 1876, 
as recorded in ENGINEERING of that date. The labours of 
Général du Temple have been followed up by Maxim, 
who has been more fortunate than his predecessor with 
regard to the means at his disposal for carrying out to 
perfection investigations of the nature referred to. As 
the tubular boiler, like all other ingenious inventions, was 
universally applied, its inventor was unable to profit by 
it. Several unscrupulous firms have through unworthy 
stratagems copied and despoiled the inventor, who, on 
account of his limited means, could not sue them before 
the courts of justice. The Général had at least, before 
dying, the satisfaction of seeing his boiler nearly exclu- 
sively adopted by his Government for the use of French 
torpedo-boats. Since that time, as further proof of its 
efficiency, the British and other Governments, in every 
part of the globe, are adopting du Temple’s boilers. 


A NATIONAL ENGINEERING DIAMOND 
JUBILEE MEMORIAL OF THE REIGN OF 
QUEEN VICTORIA. 

To THE Eprtor OF ENGINEERING. 
Sir,—Your very kind offer of space in your valuable 
journal in which to lay before all English-speaking engi- 
neers the idea of a memorial of the Queen’s reign of an 
engineering character, encourages me to write at some 
length, but I will endeavour to be as brief as the subject 
will permit. . 

Of all the mighty progress that has been made during 
the Victorian era there 1s nothing that is greater or more 
valuable to this and future generations than the vast 
development of engineering science, and the successful 
application of iron and steel to great and powerful struc- 
tures. If, therefore, anything could appropriately and 
permanently stand as a symbol of the glorious reign of 
our gracious Queen, it would be, first of all, something 
of an engineering character, and on a scale worthy 
to represent the daring spirit of the age. An engi- 
neering work could also fittingly eet the fact 
that the progress made has been chiefly an indus- 
trial progress—a progress in the arts of peace rather 
than in the achievements of arms. And who will 
deny that the arts of peace have their ‘‘ decisive battles ” 
and their ‘‘ momentous victories” as well as the art of 
war? Ifa warlike era, which some alone call ‘‘ glorious,” 
has its triumphal arches, if an age that peosencne 
wonders in stone has its obelisks and its yo s, why 
may not the age of iron ‘and steel, the age of unparalleled 
scientific and mechanical development, the age of elec- 
tricity, have its memorial in commemoration of a sovereign 
whose reign extends over a vast period of pe ress, such as 
is entirely without equal either in length of days or in 
extent of civilising change ? 

The age is too practical for pyramids, too utilitarian for 
obelisks, but surely not too uninventive to be able to de- 
vise something that would be at once a fitting and per- 
manent memorial, and a most useful expenditure of money. 
Numerous methods of commemorating the great Diamond 
Jubilee have been mentioned, all more or en transitory, 
but there still appears to be wanting the institution of 
something that will last for ages, that will represent the 
reign itself, and not merely the momentary jubilation 
over its extraordinary length, and that will impress the 
mind through the sense of sight. It is unimportant that 
such a memorial cannot be finished in the Jubilee year, 
but nothing could be more appropriate than its inception 
and commencement in that year. 

What I desire to suggest is that there should be erected, 
in or near London, a large globular structure of iron and 
steel, whose outside surface would be a gigantic terres- 
trial globe, showing a carefui and true representation of 
the earth’s surface, accurately and minutely done to scale, 
both in surface extent and in contour, and whose inner 
surface would form a celestial sphere representing the 
heavens, on a scale so large that to a man standing near 
its centre, on the top of a column, all sense of mere 
artificial representation would vanish. The globe to be 
well ‘weit from the weather, the house forming a suit- 
able framework for carrying galleries, from which every 
part of its external surface could be conveniently viewed, 
and so arranged as to afford either a near or a far view of 
it. The idea of constructing a great globe is not new in 
itself. It was proposed recently by M. Reclus, the 
famous French geographer; and Mr. Ruddiman Johnston, 
the well-known publisher and atlas maker, is even now 
endeavouring to get established as a private undertaking 
a globe of very modest dimensions, but much greater 
than anything of the kind that has previously existed. 

M. Reclus’ suggestion was for a globe of the one 
hundred-thousandth of the size of the earth, which would 
make it in round figures about 420 ft. in diameter. This 
is the size that I favour most, and although it would 
involve some gigantic girder structures both lor the globe 
and the house, and would cost a large sum, I do not think 
the age that produced the Forth Bridge would shrink 
from it as impossible, or that anything smaller would 
be either so useful asa great educational work, or adequate 
as a permanent memorial of Queen Victoria and her great 
epoch in the history of this country. 





Engineering readers who feel at all interested in the 
subject will think at once of various methods of carrying 
out such a proposal, and I would venture to suggest in 
this letter a few generalities of design and mode of con- 
struction that have seemed to me best, after much in- 
teresting cogitation on the matter, leaving to a probable 
future communication the sketches I have prepared in 
illustration. 

To run rapidly over the various notions that occur to 
one relating to the globe itself, if lightness and cheap- 
ness, without permanency, were paramount, a mere 
balloon would suffice so far as external surface is con- 
cerned ; but that is not our object, and the balloon may 
be at once dismissed. Next would come a floating body 
—a globular ship—tied together against equatorial bulg- 
ing by diametral ties, and having as light a steel, or nickel- 
steel plated skin as possible. This I would dismiss for 
the permanent structure (but will refer to the idea of 
flotation again presently), because it obliterates a large 
part of the surface in under-water skin, and because it 
does not afford internal facility for exhibiting the celestial 
sphere. It has, however, the advantage of easy rota- 
tional movement. 

Next to pass under rapid review might be a structure 
supported from the ground, either from beneath the sphere, 
or on a rigid structure extending up to near its centre, the 
shell being again held in form by internal ties, say of 
wire rope, the upper half, or the greater part of it, being 
a self-contained dome resting on the lower half. Since 
this, too, occupies the interior with ties, I prefer to pass it 
by, and to come to what I think the most suitable design, 
viz., one that embraces both the terrestrial and celestial 
spheres. This can be most readily described as two sepa- 
rate eee, one within the other, the internal one bein 
considerably the smaller, and having its centre much 
higher than that of the external one. The space between 
the two spheres would be occupied by lattice girders in- 
creasing both in depth and in scantling as they approach 
the lower part, where would exist the te of support, of 
which more presently. The girders forming the main 
ribs would be practically great upward-curving canti- 
levers, and these would be tied together by hori- 
zontal girders, which, in the region of the equator, 
could be very substantially reinforced by winding steel 
wire rope round and round the entire globe, embedded 
beneath the outer skin plating, sufficient to resist in ten- 
sion the tendency to bulging. Such a structure could 
probably not be substantially built on less than 20,000 
tons of material. It will greatly enhance its value to 
make it capable of slow rotation around a vertical axis, 
and I would suggest that it be supported and moved in 
the following manner. On examining a globe or an atlas 
one readily sees that on the 60 deg. parallel of south lati- 
tude there is no land whatever around the entire circle. 
This affords a most convenient suggestion, viz., that at a 
position giving a good diameter of base, a circular row of 
short, stout, round!legs could project out of the globe along 
this line, and not be in the way of any of the geogra- 
phical work on the surface. These legs, 40, 60, or 80 in 
number, would support in compression the whole weight 
of the globe, and be themselves attached to the upper 
member of a circular roller path. The lower or stationary 
member of the rollér path might be bedded upon a circle 
of short, close-set, heavy cast-iron columns, leaving just 
height enough between them for a man to pass. The 
turning movement, and practically every other mechanical 
movement in the whole building, would, of course, be 
done by electric motors. 

The least known and least important part of the earth’s 
surface is the area around the South Pole. It would, 
therefore, in no way reduce the value of the terrestrial 
part of the representation to appropriate this for passing 
into the interior a great lattice column reaching to near 
the centre, and furnished with six or eight electric ele- 
vators to a suitable platform at the head of the column. 
The stars might best be represented by holes pierced 
through the inner sphere, so that by flooding the space 
between the two skins with electric light carefully dif- 
fused, the natural effect of the stars and their magnitudes 
could be well produced. The planets would either have 
to be left out, or represented by separate objects (say 
small electric lamps) moving close to the inner surface of 
the sphere, and worked by clockwork from the central 
column. The objection to this is, of course, that the 
iy arms would be obtrusive, and break the 
otherwise perfect illusion. 

Having, in imagination, been inside the globe for a few 
minutes, let us now contemplate the building of it from 
an external point of view. For the sake of reducing to 
safe and reasonable dimensions the inclosing house, I 
would select a site that would be suitable for sinking at 
least one-third of the diameter below ground level, or 
perhaps better, two-fifths. The first step, therefore, 
would be the construction of this great circular dry dock. 
Then in the dock bottom: would be laid the keel, so to 
speak, of the great globe, and when the dish forming the 
lower segment was completed, and its skin made water- 
tight, 1 would let water into the dock and float the piece 
up to a height suitable for adding further material from 
the ground level. The addition of the next and the next tier 
of ribs and skin plating would be very conveniently and 
economically carried out on this plan, as the floating 
globe would readily be turned round and round, so that 
weights added might always balance each other. Ina 
similar, or rather a converse fashion, the upper half would 
also be dealt with. The crown would be first built upon 
the lower piece, then raised therefrom on stools by om 
draulic jacks till the next tier could be added, and so on, 
the upper and lower halves progressing together until 
finally the equatorial strake would complete the sphere. 
Of course the free ends of the ribs would be temporarily 
tied to each other diametrally till the closing up was 
done. As thestructure heightened, the water in the dock 





would be lowered, and thus the shore staging, with the 
cranes for erecting purposes, would be of quite modest 
proportions. 

The house itself would, in its first conception, be simply 
a great dome or hemisphere, coming very near the 
globe at the top, but increasing in distance from it 
towards ground line. Looked at in plan, there should be 
four arms spreading out from the dome at right angles to 
each other, so that the whole building would be a four- 
pointed star in shape, and much stronger against wind 
pressure than the simple dome. In cross-section these arms 
would be practically circular, consisting partly in excavation 
below ground line, and partly in roof above it. In longi- 
tudinal section the arms would have at their ends the four 
great main entrances at ground level; and if from these 
vestibules there be drawn a dipping floor line to the 
bottom of the globe, and a rising roof line to the top of it, 
it is obvious that from all four sides an excellent distant 
view of the globe could be obtained. These tapering cir- 
cular arms would have longitudinal galleries giving direct 
access by foot to any part of the globe, and around the 
mouth of each circular arm, where it intersects the dome 
of the building, there could be a circular electric railwa 
with swinging cars, like the cars of the Ferris Wheel, 
which would convey passengers from one gallery to 
another or from top to bottom. 

I fear Iam trespassing too far upon your space with 
detail, and in this communication will only add further 
that, looking at the educational aspect of the question, 
we are horribly deficient in this country in the use of 
globes at all. I have the greatest dislike to the thing 
called a ‘‘World map” in any form. It should be 
abolished from our educational system. Every school in 
the land should have a globe 4 ft. in diameter, and every 
large town should have one 40 ft. in diameter. Beyond 
this, England should be the first to establish in her capital 
such a representation of the earth as has never n 
attempted before, which would show every notable feature 
of the earth, and which could be kept continually up to 
date at every part as further surveys came to hand. A 
strong committee of influential men, including repre- 
sentatives of all the scientific societies and the engi- 
neering members of Parliament, could readily bring this 
to pass. 

With all our mighty colonial empire it is surely of vast 
importance to the State that every taxpayer aoa be 
able to see a true and proportionate representation of the 
countries over which our Queen and Empress rules; and 
if this be, as I hold it has been, a long felt want, that 
could be satisfied for little more than the cost of one iron- 
clad, is not this a fitting time to make good the deficiency? 
Could the nation in any way more nobly or more usefully 
symbolise the great Victorian era, or more gracefully 
commemorate the lengthened reign of the good Queen 
whose life and aims have done so much to strengthen and 
to elevate her people? 

Yours truly, 
Tuomas Mupp. 








MOUNTING MACHINERY ON SPRINGS. 
To THE Eprror oF ENGINEERNG. 

Sir,—Apropos of Mr. I. Swinburne’s suggestive paper 
about mounting engines and machinery on springs, may 
I state that I approached this question in two articles on 
‘“*The Vibration of Engine Foundations,” contributed to 
the ‘‘ Electrical Review” in July of last year? I there 
discussed the nature of the vibrations communicated to 
the foundations by ordinary types of reciprocating 
engines, and the possibility of isolating them from 
surrounding earth and buildings. 

Briefly stated, the conclusions that I arrived at were: 
That it is possible radically to isolate vibrations in the 
horizontal plane, also true rocking vibrations about a 
point or line of support at the centre or axis of gravity 
of the mass, while it is impossible to isolate vertical 
vibrations by any means whatever. 

In the first case it is simply necessary to mount the 
foundation block on rollers, balls, or the equivalent, so 
that is entirely free to move in the horizontal plane. I 
explained further that, in many cases, this condition may 
actually obtain in practice. For since the amplitude of 
the vibration is very small (and, by the way, easily 
reducible by adding to the weight of the foundation and 
the masses superincumbent upon it) in dry sandy or gravel 
soils, we have an equivalent to the roller support, and the 
foundation block works itself free at the sides. 

Now, in the case of vertical vibrations there is abso- 
lutely no method of preventing or subduing the variations 
of pressure upon the supporting earth. Interposing 
springs or cushions cannot effect this purpose, for their 
reaction upon the support is just as forcible as the original 
impulse. This is what Mr. Swinburne and others over- 
look when they suggest spring suspension as a remedy. 
The huge foundation block at Manchester-square in wet 
weather rests on a most effective hydraulic cushion ; but 
it was this very cushion which emphasised the mischief. 
Mr. Swinburne, and electrical engineers in particular, will 
understand me, I think, pueteetly, when I submit that 
springs and cushions merely delay the phase of the 
transmitted vibration ; but they cannot annul it. 

Hence the simplest and most practical safeguard 
against propagating vibrations beyond the engine-room 
floor (other than an efficient balancing of all momenta 
in the engines themselves) lies in the resolution of all 
vertical components of the unbalanced momenta of the 
mechanism into horizontal components, and in the 
rigid attachment of the engine to foundations of large 
mass, well bonded together in both directions, built on a 
level layer of sand, and free of adjacent masses of 
masonry or rock. If the vibration be of rocking charac- 
ter, the bottom of the foundation should be a curved 
surface concentric with the centre or axis of gravity of 
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the rocking mass, likewise bedded in a cup or depression 
lined with a layer of sand. 

I say the foundations should be of large mass advisedly, 
bearing in mind the safety and_permanence of steam 
pipe and other connections. Otherwise there is no 
objection to mounting the engine bedplate itself direct 
on balls or rollers, leaving it quite free to vibrate hori- 
zontally. But there is no advantage in so doing, such as 
I understand Mr. Swinburne to claim, viz., that the 
so-called ‘‘inertia” stresses on the bearings are thereby 
reduced. For the value of the two equal momenta in 
opposition, and therefore the purely dynamic pressure on 
the bearings, is not altered with different relations between 
the two masses and their movements. Besides, in very 
few cases indeed would such an arrangement be practic- 
able. To avoid serious difficulties with connections, the 
amplitude of the vibrations must be minimised as much 
as possible, which can only be done by weighting down 
the engine with massive foundations or other heavy and 
rigid attachments. 

he resolution of unbalanced vertical into unbalanced 
horizontal momenta is effected by means of revolving 
counterweights. It is noteworthy that common engi- 
neering practice is in the contrary direction. Makers 
of horizontal engines ‘‘ balance” them, as they say, by 
rotating counterweights, i.¢e., they substitute unbalanced 
vertical momenta for the horizontal; while vertical 
engines are seldom so ‘‘balanced.” The reason is, 
a not far to seek. Unpleasant experiences have 
probably shown that want of balance horizontally is - 
to cause loose bolts, and is destructive generally to ill- 
built foundations. Vertical vibrations are less so, 
because directly opposed to solid earth and the weight of 
the engines, and having no shearing action. And the 
cases in which it is of any concern whether vibrations 
are transmitted to surroundings, or not, are comparatively 
very few indeed, outside of marine and locomotive 
practice. oe : 

It is impossible in the scope of a letter which I fear 
already exceeds your limit, to refer to the many points 
of interest which arise in this connection. Even in the 
articles mentioned, I was able only to outline some of 
them. 

After all is said and done, the proper place to attack the 
problem is in the mechanism or engine itself. And once 
the mechanical value of perfect balance is appreciated by 
engineers, this is where it will be met. Often the 
problem may be complex and involved ; yet it does not 
seem to me that the difficulties are too great to be Over- 
come, and that by practical and reasonable methods. 

Iam, yours truly, 
JAMES WuitcHeRr, A. Inst. E.E. 

Beeston, Notts, May 31. 








THE ‘ ROCKET.” 
To THE EDITOR OF ENGINEERING. 
Str,—Whilst your correspondents are disputing as to 
whether Mr. Markham or Mr. Stephenson gave this 
engine to the South Kensington Museum, it may be worth 
while to remind them that this was a matter with which 
one James Thompson was not altogether unconnected. 


Yours —_*, 
W. B. THompson. 
Devonshire Club, St. James’s, 8.W., June 5, 1897. 





To THE EpitTor oF ENGINEERING. 

Smr,—Your correspondent, Mr. James Watt Boulton, 
page 754, has shown most clearly how ‘‘absurd state- 
ments” get into print, and are handed down. He is also 
correct in stating that this sort of thing ‘“‘occurs more 
often in engineering than in any other business.” Persons 
who are not engineers, and who have had no engineering 
training, ‘‘ get a smattering” of the subject, and imme- 
diately commence to write upon locomotive history ; the 
result is that absurd statements, such as that of the 
‘“* Rocket ” having no firebox, get into print. 

The suggestion of Mr. Boulton that old railway men 
should be asked to record their own experiences is an 
extremely good and valuable one, but unfortunately at 

resent thors is no place in which such records can be 
odged. 

I would give the whole of my own large collection, and 
other railway engineers would present their information 
for the good of the nation, but so far there is nowhere to 
store or preserve it, hence the drawings, books, and old re- 
cords are constantly being removed from England. What 
is wanted is a national railway museum, but until that can 
be obtained, the most complete locomotive history is to 
be found in the book, ‘‘ Transportation Exhibits, Chicago 
Exposition, 1893,” to which I beg to refer Mr. Boulton 
and other readers. 

Yours truly, 
CieMENT E. StRETTON. 
Leicester, June 7, 1897. 








THE MONTICOLO CYCLESOGRAPH OR 
CURVE-TRACER. 
To THE EpIToR OF ENGINEERING. 
Str.—Having been asked many times for the proof of 
this very ingenious instrument for drawing arcs of circles 
of large radius, which you mentioned last week amongst 
the Royal Society exhibits, I should be glad if you can 
find space for the following : 
a is the pivot on which the straight linea M revolves. 
P is the pivot on which the arm P Q revolves, and 
O is the pivot on which the fixed angle-piece a’O N 
revolves; a’O being equal to ON and aO 
perpendicular to a M. 


at the same time the point N obliges the arm a M to turn 
round the pivot a. 
If a be dis an are of a circle with centre z, and a}, be, 
and cd are equal segments, the angles Mab, bac, cad 
described from the straight line a M (inscribed angles) are 
equal to each other. The angles a’ O b’, b' O c’, and 
c’ Od’ described at the same time by the arm O a’ of the 
angle-piece, are also equal to each other and double of 
Mab, bac,cad, and in consequence are equal to the 
angles az b, bxc, c xd, at thecentre x of the arca bed. 
Now the straight line P Q will pass successively on the 
ints a’ a, b’b, cc, d’ d provided the distance P a’ is to 
Paasa’l’:ab=b'c':be =e d':cd. Infact, in such 
a case Pa’b’ and Pab; Pb’c’ and Pbe; Pe'd and 
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P cd are similar triangles taken two by two; therefore, 
Pa’:Pa=Pt':Pb=Pec:Pc=Pd 3s Pd=¢a'0':abd 
=U'c:bc=c'd:cd; also 

Pa’:Pa=Od:R. 

By inverse reasoning R : O a’ = Pa: P a’, and we may 
conclude that the points of intersection between a M and 
P Q will always be on an arc of a circle which starts in a 
tangentially to the first position of a M, and that we can 
vary indefinitely the ius R of this arc by simply vary- 
ing the distance P a’. 


From R: Oa = Pa: Pa’ we have 


iS Od x Pa 
Pe 
but 
Pa = Pa’ + ad’. 
Therefore 


, 


and sen 

> @@ X a 

Pee erg 
By means of this formula a graduated scale is made on 
the instrument, which enables arcs of circles of any radius 
to be drawn from, say, 50 centimetres to infinity. By 
enabling the operator to trace a line following exactly the 
point of intersection between a M and P Q, the line drawn 
is rigorously an arc of a circle. : 
I may say the instrument is not at all delicate, but is 
well suited for practical work where it is now customary 
to use wooden curves or instruments which only give an 
approximation to an are. 
Yours faithfully, 


Ernest Kinpurn Scott. 
3, Gartmore-gardens, Wimbledon-park, 
London, 8.W., May, 29, 1897. 








TRAVELLING OF THE LEFT-SIDED RAILS 
IN RAILWAY TRACKS. 

To THE Epitor oF ENGINEERING. 

Str,—In a Lip read before the Institution of Austrian 
Engineers and Architects at Vienna, Mr, Engerth, chief 
engineer to the Oesterreichische Staatseisenbahn Gesell- 
schaft, reported the startling fact, established after 
careful measurement on his railway system, measuring 
850 kilometres in length, that the left-sided rail, seen in 
the direction of running, travels in this direction, and 
has generally a lead over the right-sided rail, even when 
the whole track, moves forward as, for instance, on heavy 
inclines. 

This lead depends, according te Mr. Engerth, upon the 
ballast, being a minimum when the ballast is broken 
stone, and greater when gravel, or even sand, is used. 

The lead of the left-sided rail vanishes when the other 
rail lies sensibly deeper, and then the lead is on the 
right side. 

This effect was shown to be independent from the cir- 
cumstance that it occurred in the double-tracked line 
whether the left rail was on the outer side of the track, or 
on the inside. 

In the system of Mr. Engerth the trains run generally 
on the ee track of the double line, except on the 
line Stadlau-Marchegg, where they run on the left track. 
And herve it was clearly shown, that while generally the 
inner rail is the leading, it is the reverse on the line 
Stadlau-Marchegg, where the outer rail has the lead. 

Mr. Engerth referred also to Mr. Coiiard, of the Paris- 
Lyon-Mediterranée Railway, who reports in the Revuc 
— that also in that system the left-sided rail has the 
The Egyptian railways report that in their system the 
rail on the right side has the lead, and travels 22 milli- 
metres per month, compared with the left-sided rail on 
sand ballast with Vignoles rails. 

After Mr. Engerth’s report, Mr. Spitz, bis collaborator, 
referred to the unequal wearing of the tyre flanges, ob- 
served on the leading wheels of locomotives. According to 
him there is a general impression, that in ordinary loco- 
motives, where the cranks on the right side lead, the tyre 
flange on the left-hand leading wheel is decidedly the 
more worn. 

Taking this as an established fact, he suggests that the 
travelling of the left-hand rail is the consequence of 
the one-sided running, caused by the lead of the cranks 
on the right side on the Austrian and French system, 
while in Egypt, where the rail of the other side travels, 
almost all locomotives are reported to have the leading 
cranks on the left side. 

You would oblige me extremely by publishing this 
short résumé in your valuable, widely spread paper, an 
beg any readers who may have observed similar pheno- 
mena, to kindly communicate them. 

I am, Sir, yours supeutedey. 
J. WITTENBERG, 
Engineer to the Southern Railway, 
N. Kanizsa, Hungary. 
N. Kanizsa, May 25, 1897. 








‘**ORE CRUSHING MILLS.” 
To THe Eprror or ENGINEERING. 

Str,—I was much interested in reading the graphic 
description by Mr. D..B. Morison of the cam crush- 
ing mill which appeared in your issue of the 7th ult., 
and also a description of Mr. Morison’s high-speed 
mill in yours of the 14th ult. Mr. Morison very 
clearly points to various objectionable features of the 
cam Os but I think his arguments — be further 
amplified by directing attention to the inordinate friction 
per lateral pressure produced by the action of the cam 
on the tappet. 

Mr. Morison directs attention chiefly to the shock and 
vibration caused when the cam comes into contact with 
the tappet. ; 

This violent shock and extreme vibration are in a great 
measure attributable to the fact that a large percentage 
of the force delivered by the cam is thrown laterally 
against the framework, hence the necessity of the massive 
construction. If it were possible to divert the whole 
energy of the cam in a vertical direction, the efficiency of 
the cam mill would be difficult to surpass. 

Besides the shock and vibration, there is the unavoid- 
able friction between the cam and tappet, and the con- 
tinuous lateral pressure of the cam while in contact. 

Of course the friction and lateral pressure are lessened 
by the tappet revolving on the cam, and the minimum of 
friction and lateral pressure is reached when the cam and 
tappet are travelling at an equal speed ; but there is the 
transverse action of the tappet on the cam which is pro- 
ductive of friction that cannot be avoided. Should the 
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quickly than the tappet, the friction and lateral pressure 
would be increased proportionately to the difference of 
the speed. Assuming, however, that the cam imparts to 
the tappet a speed equivalent to its own, from the point 
of contact until the tappet is thrown off—which would be 
the most favourable condition of working—even then a 
great amount of energy would be lost. 

Take a cam of 30 in. diameter, as required to givea 9-in. 
drop, the circumference described by the extremities of 
the cam would be 94} in. To give 90 drops per minute 
the cam would make 45 revolutions, the extremities 
would thus travel at a speed of 4241 in. per minute ; then 
if an equal speed is imparted to the tappet, its rotary 
motion in revolutions would be equal to 4241 in. divided 
by the circumference of its centre line of contact. Allow- 
ing the transverse contact surfaces of the cam and tappet 
to be 2 in., with the cam revolving close to the spindle 
of the stamp and the spindle 3 in. in diameter, it follows 
that the diameter of the centre contact line of the tappet 
would be 5 in., or a circumference of 15.7 in., the tappet— 
or, properly, the whole crushing mass—would therefore 
develop a horizontal rotary motion of 270 revolutions per 
minute with 90 drops per minute. 

To set in motion and develop this speed with a mass 
of 900 Ib., and to accomplish this 90 times per minute, 
must require a considerable amount of power, and the 
power expended in this direction is practically unpro- 
ductive. 

By further continuing this line of calculation, and still 
assuming that the cam and tappet travel at an equal 
speed, I make out that the tappet will, at least, make 
two revolutions per drop of 9in. Thus to give a 9-in. 
drop the contact point on the cam will be about 22 in. 
in the line ef its curve from its extremity ; this will give 
a travel of 22 in. to the centre contact line of the tappet, 
but as this line of the tappet is only 15.7 in., it follows 
that the tappet would make nearly 14 revolutions during 
the process of lifting the stamp, and with the accumu- 
ioted force of 270 revolutions per minute it would, in all 
probability, at least complete the second revolution by 
the time the stamp would strike. It has been found in 
practice, however, that the tappet does not revolve so 
much as my calculations indicate, therefore further fric- 
tion than I have computed, of a greater or lesser degree, 
must take place with actual work of the cam mill in 
proportion to the relative difference of speed between the 
cam and tappet during the process of lifting, conse- 
quently there must be a greater amount of energy lost 
than is required to overcome the transverse friction of 
the tappet on the cam, and to give the rotary motion to 
the crushing mass. 

I fancy it would be very difficult to exactly define the 
action of the cam on the tappet, but I think it very pro- 
bable that the rotary movement of the mass does not 
begin at the instant of contact, and that the lateral force 
of the cam will at first overflow, as it were, through the 
cam, sliding under the tappet, and that this overflow of 
lateral force and its attendant friction will continue in a 
gradually lessening degree until the tappet has gained an 
equal speed with the cam; showing that in practical 
work the tappet may only make a fractional turn for each 
drop and yet have developed a speed of 270 revolutions 
per minute on leaving the extremity of the cam. 

It is, therefore, evident that there is a large percentage 
of lost power in working the cam mill. Worked at 90 
drops per minute, the loss would be equal to the force 
necessary to give a horizontal rotary motion to the mass 
of 270 revolutions per minute and developed 90 times per 
minute plus the degree of friction between the cam and 
tappet. 

= to Mr. Morison’s high-speed mill, it seems 
to me that it has very great advantages over the cam 
mili, chiefly on account of its direct vertical action in 
lifting the mass. 

For about two years I have been working at and per- 
fecting an improved stamp mill, with apparently the 
same aim in view as Mr. Morison, and with which I 
obtain similar results, but, I think, to a much higher 
degree of efficiency, combined with a considerable economy 
n power. 

Tam, yours truly, 


Girvan, May 25, 1897. Tuos. LrEks. 








PROELL CUT-OFF WITH CORLISS VALVE. 
To tHe Eprror or ENGINEERING. 

Sir,—Your two correspondents, Mr. W. Walker and 
Mr. James Dunlop, seem to have entirely missed the essen- 
tial points of the description and the illustrations of your 
article of May 7 and of the correspondence following the 
same. The comparative novelty to which your article 
drew attention was the combination of the Proell expansion 
apparatus with a Corliss valve, and my last letter claimed 
the merit of this construction for Dr. Proell. Against 
this Mr. Walker states as a posstive fact that ‘ This is 
just what Mr. Daniel Adamson did 28 years ago.” Town 
that I felt very small when read.ng this sweeping state- 
ment; if I had not happened to have personally submitted 
my designs of the Proell-Corliss engine to Messrs. Adam- 
son at Hyde some time ago, when they expressed them- 
selves interested in the construction, and did not hint that 
the same was well known to them, I should have accepted 
Mr. Walker’s statement as true and submitted to the 
defeat with the best possible grace. Under the circum- 
stances I mustered courage to write to Messrs. Adamson, 
and the following is a quotation from their courteous reply, 
which bears on the subject : ‘‘ We adopted a semi-rotating 
circular valve of the Corliss type as far back as he (Mr. 
Walker) indicates, but we did not apply a cut-off gear 
actuated by a governor.” Nothing remains, therefore, of 
Mr. Walker’s misleading statement, except that Messrs, 
Adamson had at the time applied a similar Corliss valve ; 














regarding this valve, however, the very wording of the 
sentence which Mr. Walker quotes from my letter proves 
that Dr. Proell himself considered it a well-known thing. 
I, asa humble unit of ‘your trio,” fail to see why Mr. 
Walker should have written his letter at all. 

Regarding Mr. James Dunlop, I remember, from former 
occasions, that he has an intimate knowledge of the Proell 
apparatus ; all the more I was astonished that he should 
have overlooked so far one of its principal advantages, 
which places it altogether beyond comparison with the 
expansion gear he has unearthed from your columns 17 
years back. The Proell apparatus is a complete expan- 
sion gear in a self-contained form, and can be bought 
ready made from manufacturers who make it their 
speciality, just as most forms of throttling governors are 
supplied by their makers. This fact, combined with the 
intrinsic merits of the apparatus, has been one of the prin- 
cipal causes why so many engine-builders have adopted it 
on a large scale. 

It is true that the construction to which Mr. Dunlop 
refers consist of one Corliss valve effecting a cut-off behind 
another; the former, however, is actuated by the usual 
complicated releasing mechanism of the Corliss type, 
which could never be produced in a self-contained form, 
but would have to be specially designed and constructed 
by the maker himself who built the engine. To hold up 
that design as an anticipation of the Proell-Corliss combi- 
nation does not appear to be much to the point. 

am, Sir, yours faithfully, 
HERMANN KUHNE. 

25-35, New Broad-street, London, E.C., 

June 9, 1897. 


MISCELLANEA. 

Tr is evident that a satisfactory motor car has yet to be 
evolved. For the contest arranged by the Royal Agricul- 
tural Society, at Crewe, yesterday there was only one 
starter, which was entered by the Lancashire Steam 
Motor Company, of Leyland, in the 2-ton class, there 
being no competitor in the 4-ton class. This motor has 
compound engines, and is fitted with an air condenser on 
the roof. Chain gear is employed between the engine 
and the wheels. The speed for the trip was fixed at eight 
miles per hour as a minimum. 





Some of the collieries in the Donetz district, Russia, 
rely entirely on natural ventilation, though at others fans 
or furnaces are employed. Firedamp is not often met 
with, so that naked lights are frequently employed, though 
there have been one or two serious explosions. One diffi- 
culty met with in operating the pits Ties in the excessive 
number of féte-days observed by the workmen, so that 
they only work at most 225 days per annum, whilst it is 
not unusual for this number to be still further reduced by 
the absence of the hands at harvest time. 


The fourth meeting of the International Congress on 
Technical Education will be held this year in London, 
the meetings of Section A, Technical Education, being 
in the rooms of the Society of Arts, Adelphi, and of 
Section B (Commercial Education), at the London School 
of Economics, 10, Adelphi-terrace, W.C. The proceed- 
ings will commence on Tuesday, June 15, at 11 a.m., 
by addresses from the Duke of Devonshire, and from M. 
le Professor Léo Saignal, the new and retiring presidents 
respectively. The subjects for discussion will include 
beth advanced and secondary instruction. 


Dr. Charles Guillaume, of Neufchatel, has reported to 
the international committee of weights and measures 
which held its biennial meeting at Sevres, France, on 
April 13, the discovery of a new nickel-iron alloy. The 
expansion and contraction of this material under the 
influence of temperature are smaller than with all other 
alloys produced so far. Dr. Guillaume prepared at the 
works of the Commentry-Fourchambault Company, at 
Imphy, an alloy of 36 parts of nickel and 64 parts of iron, the 
expansion of which was but one-tenth of that of platinum. 
For measuring apparatus and machines exposed to abrupt 
changes of temperature this discovery may prove of con- 
siderable importance. 


A large electric installation has recently been com- 
pleted at Révos, Norway. There are two large alternate- 
current dynamos, with a tension of 5000 volts. The dy- 
namos are directly coupled with the turbines, each of 300 
horse-power. The current is conveyed from the machinery 
house by means of bright copper wires to three copper 
mines, some 5 to 7 miles distant, and is there transformed 
to 150 volts. The electricity is used both both for lighting 
purposes and for working a considerable amount of ma- 
chinery. A separate dynamo supplies the requisite elec- 
tricity for the electric railways. Every precaution has 
been taken to prevent accidents, the wires being protected 
where the surroundings make this necessary. 1e height 
of the fall is about 50 ft. 


At a recent meeting of the Boston Society of Civil 
Engineers, Mr. C. W. Sherman described the new 100-ft. 
standard for testing surveying tapes laid down at the 
Chesnut Hill reservoir of the Boston Water Works. The 
standard itself consists of a steel bar 105 ft. long by 1 in. 
by } in. in cross-section. It is fixed in a wooden case, 
standing on posts, which are at a convenient height, and 
is protected from the weather when not in use by a 
wooden cover. It is clamped to its support at its centre, 
but elsewhere rests on rollers ;°; in. in diameter. The 
graduations are on silver plugs } in. in diameter let into 
the bar at intervals of 10 ft. Careful comparisons of the 
standard as finally finished show its honed to be 100 ft. 
— 0.0061 in. at 62 deg. Fahr., with a probable error 
of + 0.0019 in. 

Mr, Cusack-Smith, the Britsh Consul at Apia, Samoa, 








in a recent report expresses the opinion that by a little 
energy British manufacturers could obtain the main trade 
of the Pacific, and he oe visits every five, or 
even ten, years of agents with samples, who would ascer- 
tain the requirements of the various groups of islands, and 
make arrangements with the local traders. At present 
the trade is largely conducted by colonial firms, which 
are, in fact, German, and act as middlemen for German 
trade. ‘‘ Proper combination and energy on the part of 
the British shippers would soon deprive these firms of 
their power to injure British trade. Traders here in 
Samoa have for years dealt with such a middleman, be- 
lieving they were obtaining British goods, and are now 
discovering that, by dealing direct with wholesale houses 
in En wee | they can not only be certain of obtaining 
British manufactured goods, but also procure better 
articles on much more favourable terms.” 


In a paper read before the Civil Engineers’ Club of 
Cleveland, U.S.A., last February, Professor C. H. Ben- 
jamin points out that an advantage to be gained by adopt- 
ing electric driving in machine shops lies in the fact that 
when only a few machines are at work the power to be 
supplied by the engine is reduced in an almost correspond- 
ing degree, whilst with belt driving a whole line of 
shafting with its belts must be run if a single machine 
on that line is at work. He estimates that in a new 
factory the first cost of adopting electric driving is 
not much greater than if the older system of belts and 
line shafting were used, whilst there is a considerable 
economy in the power needed. At the Baldwin Locomo- 
tive Works the power absorbed by shafting, &c., is stated 
to amount to from 15 to 30 per cent. The principal advan- 
tages of the electric system, however, lie rather in the more 
convenient shop arrangements then permissible, and in the 
clear headway given above the machines, which not only 
facilitates the use of cranes, &c., but leads to an increased 
output of work owing to the better light due to the 
absence of belting. 


The Board of Trade returns for the past month and the 
five months then ended may be regarded as on the whole 
satisfactory, although the month’s increase in the value of 
the exports is not very considerable. The total value 
of the month’s imports was 36,336,348/., as against 
33,349, 9882. in May of last year—an increase of 2,986,3602., 
or 8.9 per cent. The chief increases were in articles of 
food and drink, raw materials for manufatures, and manu- 
factured articles. In the five months’ trading the total 
value of the imports was 189,221,4701., as against 
181,325,730/. in the corresponding period of 1896—an in- 
crease of 7,895,740/., or 3.7 per cent. The largest increases 
were in articles of food and drink, and in manufactured 
articles, while the decreases were in live animals, 
chemicals, &c., oils, miscellaneous articles, and parcel 
post. The total value of the past month’s exports was 
19,322,146/., as against 18,835,243/. in May of last year— 
an increase of 486,9037. The only items of decrease were 
machinery and mill work 63,800/., and apparel, Xc., 
21,7291. In the five months’ trading the total value of 
the exports was 98,320,455/., as compared with 98,585,679. 
in the first five months of last year-——a decline of 265,2241. 
The respective divisions under which a decrease is shown 
are yarns and textiles 2,747,159/., and apparel, Xc., 
248,423/. The total exports of iron and steel for the 
month of May amounted to 343,515 tons, compared with 
304,018 tons in the corresponding month of last year (an 
increase of 12 per cent.), and the declared value was 
2,125,265/., as against 2,051,275/. (an increase of 3 per cent. ). 
For the five months ending with May the quantity was 
1,534,623 tons, compared with 1,321,645 (an increase of 
16 per cent.), and the value 10,272,179/., against 9,325,481. 
(an increase of 10 per cent.). 


The thirty-fourth annual meeting of the members of the 
Incorporated Gas Institute will be held on Tuesday, 
Wednesday, and Thursday next at the Guildhall, Bath. 
The proceedings will commence on the first-named day at 
11 p.m., when the members attending will be welcomed 
by the Mayor of Bath, Mr. George Woodiwiss, 
after which the election of officers for the ensuing 
session will take place, and the annual report of the 
council be presented ; the morning’s proceedings will con- 
clude with an address by the president. In the afternoon 
various papers will be read and discussed, and a meeting 
of the donors and subscribers to the benevolent fund will 
be held at about 4.30 p.m. In the evening there will be 
a smoking concert in the Guildhall. On Wednesday the 
chair will be taken at 10 a.m., when a paper on ‘The 
Theory of the Atmospheric Burner and its Influence on 
Incandescent Gas Lighting ” will be read by Professor 

’. B. Lewes. In the evening a reception of the members 
by the Mayor will be held. The other papers to be 
read and discussed as opportunity permits are as follow: 
‘**On Experiments with the Claus System of Purification 
at Belfast,” by Mr. James Stelfox, of Belfast. ‘‘ The 
Automatic Regulation of Pressure in the Distribution 
Mains,” by Mr. W. R. Chester, of Nottingham. ‘‘ Naph- 
thalene Difficulties: their Causes and Remedies,” by Mr. 
William Young, of Peebles ; and Mr. Thomas Glover, of 
West Bromwich. ‘The Taxation of Gas by Local autho- 
rities,” by Mr. Isaac Carr, of Widnes. ‘‘ Is the Munici- 
yalisation of Gas Undertakings Advantageous?’ by Mr. 

erbert Lees, of Hexham. ‘‘ Cooking by the Aid of Gas, 
and the Ventilation of Kitchens,” by Mr. William Sugg, 
of London. ‘‘ Experience in the Working of a Gadd and 
Mason Spiral-Guided Holder,” by Mr. Robert Hunter, 
of Chester. ‘‘Gas Distribution in Relation to Modern 
Municipal Development,” by Mr. Thomas Canning, of 
Newport. ‘‘ Three Years’ Use of Carburine as an En- 
richer,” by Mr. Joseph Davis, of Gravesend. On Friday 
following the conclusion of the meeting proper a series of 
excursions have been arranged to various places of interest 
in the neighbourhood. 
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RIVET-HEAD CAULKING TOOL. 


We illustrate below a rivet-head caulking tool which 
has been designed by Mr. J. 8. Millar, of 3, White- 
street, Partick. As will be seen from our engravings, the 
tool consists of three conical rollers A, equally spaced 
and kept in position by a dovetail, as shown, and by a 
live ring D which revolves with them around the pin C. 
In use the tool is mounted on any ordinary drilling 
machine, and is fed forward to its work by hand. The 
rollers pressing on the rivet-head roll the latter down 








Fig.7. 
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until the edges of the rolls just touch the plate. By 
this time the rivet will have been thoroughly caulked. 
Tae working parts of the tool are made of hardened steel, 
and the device has now had a practical trial of several 
months. It is claimed that it does its work without 
slackening the rivet in its hole, whilst it is more rapid 
in action than hand caulking in the ratio of 6 to 1. 
When used, inside caulking is not required. The tool 
will clear the most closely pitched rivets, being about 
the same size as the snap for an hydraulic riveter. 








INDUSTRIAL NOTES. 

Tue thirty-seventh annual report of the Amalga- 
mated Society of Carpenters and Joiners is a record of 
financial and industrial progress and prosperity. The 
report states that ‘‘ trade has been exceptionally good, 
both in the house and shipbuilding industries, and, 
were it not for the trade depression in America, it 
might with truth be stated that the whole of our 
members have been well employed, many enjoying a 
better remuneration for their labour than was ever 
before obtained.” It goes on to say that the calls 
upon the funds have been comparatively light, many 
being contributors who, under other circumstances, 
would have been recipients of the society’s benefits. 
As regards numerical strength, the report states that 
31 new branches were opened in the year, mainly by 
the efforts of the ‘‘ organisers,” whose term of office 
expired in July last. But of these 14 were closed, as 
they had not the enthusiasm or resources to run alone 
when external aid was withdrawn. But a net gain of 
17 was secured, making a total of 709 branches at the 
close of the year. The total number of new members 
admitted was 8635; the losses by death and exclusions, 
about 4160. The total number of financial members 
at the close of the year was 48,631 ; at the date of the 
report, over 50,000. 

The total income for the year was 126,527/. 10s. 10d.; 
the expenditure was 99,993/. 16s. 1d., leaving a clear 
gain of 26,533/. 14s. 9d. on the year’s working, being 
the largest gain in any one year since the union was 
started, pot more than equal to the amount of balances 
during the whole of the six previous years, 1891-5 
inclusive. The items of income show that of the 
total 120,486/. 11s. 1d. accrued from weekly contribu- 
tions, levies, entrance fees, &c.; 1313/. 2s. from in- 
terest on funds and investments; and 752/. from sale 
of reports, rules, cards, &c. The trade section 
paid in contributions and proportionate share of 
organisers’ expenses, 3615/. Is. 5d. The other items 
were of a miscellaneous character, and in small 
amounts, all of which are specified. 

The expenditure comprised the following amounts : 
Unemployed benefit, 16,209/. 17s. 11d.; and expenses 
of sending members to situations, 223/. 8s. 4d. Only 
twice in 18 years—from 1878 to date—was the amount 
under this head lower, namely, in 1882 and 1890, but 
then the members were fewer. Sick benefit absorbed 








24,915/. 19s. 1d.; accident benefit, 2240/.; and medical 
certificates, 722/. 1s. 2d.; total for the three, 
27,877/. Os. 3d. Superannuation allowance cost 
12,211/. 14s. 3d.; funerals, 4503/. 4s.; and tool benefit, 
3684/. Os. 9d. All these benefits are purely provident 
benefits, such as are paid by friendly societies, except 
that unemployed benefit is only provided by trade 
unions, and accident benefit in lump sums is only 
paid by trade unions to enable the disabled member to 
engage in some more suitable employment. 

The cost of trade privileges, and disputes of all kinds, 
is put downas follows: Disputes, &c., 11,884/. 15s. 1d. ; 
management expenses, 2326/. 2s. 4d.; grants, 
2593/. 19s. 8d.; total, 16,804/. 17s. ld. This is a 
rather large amount as compared with former years, 
and has only been exceeded twice since 1878. But 
the results that have followed such expenditure have 
been increased wages and reductions in working hours 
in numerous towns and villages in the kingdom. The 
total cost of salaries, including secretaries, treasurers, 
sick stewards, auditors, trustees’ banking expenses, and 
other branch officers and committees, was 7603/. 18s. 
This includes the general office as well as the 709 
branches in all parts of the world. To this must 
be added 473/. 15s. for delegations, 173/. 7s. 4d. council 
meetings, and 75/. 4s. 4d. for the American and Aus- 
tralian sections. Rents, fuel, gas, taxes, repairs, 
&e., cost 2098/. 2s. 2d.; printing and stationery, 
2050/. 19s. 3d.; postages, telegrams, money orders, 
&c., 846/. 5s. 4d.; organisers (now discontinued), 
1160/. 15s. In all these transactions only 13/. 7s. 8d. 
were returned as lost moneys, or closed accounts. 
Special audits cost 337/. 12s., which, after all, is a 
judicious expenditure. 

The total amounts expended in benefits during 
37 years have been as follows : 


Nature of the Benefit. Total Amount per 


Amounts. Member. 
Unemployed benefit 532,108 2817 63 
Tool benefit “o 39,009 3 34 
Sick benefit ; .. 405,287 2119 104 
Funeral benefit ... we 72,355 318 63 


Accident benefit... a8 
Superannuation benefit... 
Benevolent grants (poor 


37,711 2 011: 
84,363 411 6} 


members) a‘. wis 27,315 io 
Grants and loans to other 
trades... ee a 7,197 0 7 92 





Total provident benefits 1,205,345 65 8 35 
Trade privileges (dis- 
putes, &c.) eae .. 174,758 9 9 8 





Aggregate for all benefits 1,380,103 74 17 113 


The above record is a worthy one; in no other 
country in the world do trade unions devote them- 
selves so largely to provident objects. After all 
the expenditure, the total assets of the society 
are stated to be 112,962/. 5s. 44d., or an average 
of 2/. 6s. 54d. per member. Of that amount 
78,4551. 5s. 4d. were balances held by branches, general 
office, and the district offices ; 27,500/. are invested 
with the Charlton union ; 2360/. in house property, 
oftices of the union, &c. The remainder consisted of 
stock, goods, and other property belonging to the 
society. When the union was formed in 1860 wages 
were low, and the hours of labour, compared with 
to-day, were long. At that time an effort was being 
made to establish a nine-hours day. Now in only 
very few places in England are the hours longer than 
that limit; in nearly all the larger towns they are 
54 hours per week or below that limit, and wages have 
advanced very considerably all over the kingdom, 





The first step has been taken towards a de- 
cision in the important trade union appeal case 
of Allen v. Flood and another. The appeal was 
argued before the Lord Chancellor, and Lords Mac- 
naghten, Morris, Shand, Davy, and James of 
Hereford, with eight of Her Majesty’s judges who 
had been summoned to attend and hear the case, 
after which the judges were asked to deliver an 
opinion upon the case propounded to them by the 
law lords. The question put was: ‘* Whether, 
assuming the evidence given by the plaintiff’s wit- 
nesses to be correct, there was any evidence of a cause 
of action fit to be left toa jury?” The point is put in 
a technical way, and requires some explanation. The 
respondents in the case were two shipwrights, Mr. 
W. C. Flood and Mr. W. Taylor, who had been en- 
gaged by the foreman of the Glengall Iron Company, 
Limited, to repair a ship called the Sam Weller, lying 
in the Regent’s Dock, Millwall. They were liable to 
be discharged without notice at the end of any day’s 
work, but in the absence of misconduct their engage- 
ment might be regarded as continuous until the work 
slackened, or the repairs were finished. Mr. T. P. 
Allen was the representative of the Boilermakers and 
Iron Ship Builders’ Society, which union objected to 
shipwrights working at ironwork upon an iron ship, 
upon the grounds that such work nny belonged 
to members of the Boilermakers’ Union. Mr. Allen, 
therefore, as the agent or officer of the union, went to 
the works on April 13, and saw the managing director, 


and in effect told him that unless the respondents were 
discharged, all his boilermakers, &c., in the union 
would cease work. As the company employed many 
members of the union, and did not want any dispute 
and cessation of work, the two men were discharged. 
The respondents then brought an action against Mr. 
Allen, the appellant, for having wrongfully and mali- 
ciously brought about their dismissal. The case was 
tried before Mr. Justice Kennedy and a common jury, 
when the latter found that Allen maliciously induced 
the company to discharge the two men. Thereupon 
they were awarded 20/. each as damages, and the 
learned judge entered judgment for the three plaintiffs 
in the action with costs, The Court of Appeal affirmed 
the decision of the court below, whereupon the case 
was sent to the House of Lords. The contention was 
that there was no evidence that Allen acted mali- 
ciously, or that he, in fact, induced the company to 
discharge the two men. Hence the appeal turned 
upon ‘‘ whether there was any evidence of a cause of 
action fit to be left toa jury.” When the case came 
before the House of Lords the judges were asked to 
hear the case and to give an opinion thereon, which 
has now been done. 

The judges to whom the matter was referred were 
Justices Hawkins, Mathew, Cave, North, Wills, 
Wright, Grantham, and Lawrence, all being pre- 
sent to deliver their opinion, except Mr. Justice 
Lawrence; the latter sending his opinion in writ- 
ing. In all cases the opinions were very elaborate. 
Mr. Justice Hawkins, as senior judge, answered the 
question put in the affirmative. ‘ Mr. Halkett,” he 
said, ‘‘ after the interview with Mr. Allen, gave in- 
structions that the two men to whom objection was 
taken, were to be discharged and not employed again 
until the point in dispute was settled.” Mr. Halkett 
told the foreman that for the sake of peace it was 
necessary to discharge them, as the company did not 
want their work interrupted by a strike of the iron 
men. ‘* That,” cainaee judge, ‘‘ was not a spon- 
taneous act of Mr. Halkett or the company, who had 
no complaint against the two men. If that was not 
coercion he did not know what coercion was.” This 
was the crucial point, and the learned judge added : 
** At all events, it was a matter which was certainly 
a fit cause of action for the jury to consider. To get 
these men dismissed, and to try to prevent their em- 
ployment elsewhere, was, in his opinion, a legal wrong, 
affording legal ground of action. The right of the 
respondents to pursue their lawful calling unmolested 
was undoubted. The use of language attempting to 
destroy the freedom of will of another, to compel Sies 
through fear to do that which otherwise he would not 
do, and so inflict injury, amounted to intimidation and 
coercion ; if such attempt was successful, the party who 
suffered had a right of action.” The learned judge 
went further and said that if Allen only acted as the 
agent of the society it would afford evidence of a con- 
spiracy between him and the members of the union. 
Acts of Parliament protected trade unions, but none 
justified an invasion of civil rights. He, therefore, 
declared that the respondents were entitled to maintain 
their action against Allen. Five other judges con- 
curred in that opinion. Two, Mr. Justice Mathew 
and Mr. Justice Wright, took a different view. They 
did not see that motive came in, and did not see that 
aright of action existed. There, for the present, the 
matter rests. The opinion is six to two for the respon- 
dents, but it does not follow that the judgment of the 
House of Lords will run on the same lines. The 
chances, however, are that it will, backed up as it is 
by a very strong opinion of a preponderating majority 
of the judges. 





There is little of change in the condition of the en- 
gineering industries throughout Lancashire, but re- 
ports from all sources, representing employers and 
employed, indicate that the state of trade generally is 
satisfactory in all districts. The only branch which 
has experienced a falling off is the machine-making in- 
dustry, some sections of which have for some time 
been in a rather dull condition. In all other direc- 
tions the reports are reassuring, for not only is there 
a large amount of work on hand, but new orders con- 
tinue to come forward in sufficient quantities and 
weight to insure full employment for some time to 
come. This is especially the case with machine-tool 
makers of all classes, light and heavy, most of whom 
are overwhelmed with work. It is the same to a 
great extent with stationary engine builders, locomo- 
tive builders, and boilermakers, all of whom are busy, 
and with whom the prospects are favourable for some 
time to come. The lists of unemployed are low in 
most of the unions, and in some cases a good deal of 
overtime has been made. The Whitsun holidays come 
as a welcome break to the long continuous activity, 
and it is a season much appreciated by Lancashire 
operatives of all classes. There are no serious labour 
disputes pending in the engineering or kindred trades, 
or in the iron and steel industries generally, but there 
has been an uneasy feeling with some employers lest 
something should arise. te does not yet appear that 








Lancashire is threatened with any new crisis, but an 
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undefined feeling had arisen that it may come. In 
the iron trade a good deal of quiet buying went on 
before the holidays, the position generally being an 
improvement on a week or so back. Prices in some 
cases are still deemed to be low, but makers are 
pretty firm at full rates. In the finished branches of 
the iron trade a moderate business has been doing, but 
a rule rather low. In the steel trade there has 
xeen scme improvement, more business, and some- 
what better prices. Nut and bolt makers report a 
continued activity in business in all descriptions of 
goods; a _ rush for orders for repair work was 
noticeable before the holidays, with a view to repairs 
during the cessation of work. Altogether the outlook 
is very favourable, from all points of view, for a good 
summer and autumn in all departments of the iron 
and steel trades and the industries dependent upon 
them. 





In the Wolverhampton district the demand for 
various classes of finished iron has been more encourag- 
ing, and producers of pig iron report some good 
offers for future supplies, while expiring contracts are 
being renewed on favourable terms. All these brighten- 
ing features in the situation have tended to strengthen 
quotations, which have been more firm than of late. 
A good deal of raw iron is reported to be coming into 
the district from outside, but the prices realised have 
been higher. The increasing inquiries for finished 
iron improve the condition and prospects of the pig- 
iron industry. Manufacturers of best bars have been 
experiencing a steady trade. Merchant iron keeps up 
quotations very firmly, and there is a good demand 
for common bars. The black sheet trade is showing 
signs of increasing activity; other sheets are also in 
better request. Some poner fh men have been distributed 
for thin strip and rod iron, Boiler plates are in demand 
and firm in price. The steel trade continues to be 
active in all branches, with good orders on the books. 
All the engineering and constructive branches of in- 
dustry continue to be busy, very few competent 
men being out of employment. The same is true of 
most of the hardware trades, both light and heavy. 





In the Birmingham district there has been little 
change in the condition of the iron and steel, and 
engineering and kindred industries. Business dropped 
off at the near approach of the holidays, so that 
there was no test as to prices, but there was 
no quotable change in the rates. Specialities for 
engineering purposes seem to have been in most 
request, and also for chainmaking and cable purposes. 
Unmarked bars were steady, and pig iron was in 
demand, The engineering branches of trade have 
been active in all sections, and so, for the most part, 
have been the larger metal trades of all kinds. Com- 
paratively few have been out of employment. The 
same has been true of the lighter trades, some of 
which have been very busy for some time. The forth- 
coming illuminations have given a spurt to some 
branches, but that spurt is nearly spent. 


The eight hours’ movement among the engineering 
trades in London would appear to have been fairly suc- 
cessful up to the — according to the reports 
given in by the delegates. It was reported that 67 
firms, employing about 5000 men, had conceded the 
eight hours, while about 6000 were still without that 
concession. The delegates expressed gratification so 
far, and thought that the progress oe would have 
the effect of bringing influence and pressure to bear 
upon the firms which up to the present have stood 
aloof. The one very significant sign was that the 
employers who had refused had joined the Employers’ 
elanction, the supposition being that resistance was 
to be the order of the day. At a sitting of the federa- 
tion this week it was determined to lend the weight 
of that body to the refusal of the demands for the 
eight-hours day. 

It appears that the machine dispute at Sunder- 
land will not involve another stoppage of work. 
The council of the Amalgamated Society assert that 
it is a matter of wages; some of the men locally 
affected seem to regard it more as a question of 
demarcation of work. But the matter, perhaps, will 
be settled in another way. The Amalgamated Society 
of Engineers and the Machine Makers’ Association are 
about to enter into negotiations on the subject, either 
with a view to amalgamation or federation, or to 
agreement as to matters in dispute. In this way 
the difficulty may be bridged over, in so far as the 
two associations are concerned. This is a_ better 
way than a strike, just at a time when industrial 
yeace is so much needed. Meanwhile some of the 
ee men protest against the action of their executive. 
But work is being continued, and it is not very likely 
that the men will take action in opposition to the deci- 
sion of their own council, a course of procedure which 
would end in disaster for all concerned. 





The Compensation for Injuries Bill has passed 
through the Committee stage, and now awaits the 





report stage, with such amendments as the Govern- 
ment have promised to introduce. The changes in 
the Bill have not been great, but, so far, they have 
been mainly in the direction of concessions to labour 
rather than to capital. That measure, whatever its 
final character, will have far-reaching consequences, 
for it recognises that ce. gs should be responsible 
for injuries to their workmen while in their employ. 
The result will be carefully watched, in order to see if 
more accidents occur, and then inquiries will be insti- 
tuted as to the cause. But it must be remembered 
that all the precautionary legislation remains intact as 
regards mines, railways, factories and workshops, and 
generally as regards the public. 





With reference to the complaint of the signalmen 
on the Great Northern Railway, Sir Henry Oakley, 
the general manager, has addressed a letter to one of 
the delegates, stating that all complaints have been in- 
quired into and considered, and that in all cases where 
an increase of pay, or a modification of working hours 
appeared to be justifiable, recommendations have been 
made accordingly. If, when all these alterations 
have been fully carried out, any signalman can show 
that his duties have not been fairly recognised, his re- 
presentations will be further considered. The case 
must be judged by the results. 





The difficulties seem to be greater on the Man- 
chester, Sheffield, and Lincolnshire Railway, where a 
strike is threatened, if concessions are not made. The 
delegates meet on the 20th instant at Sheffield to con- 
sider the question of definite action. If it be decided to 
call out the signalman, close upon 1000 will be affected. 
The men demand a 10-hours’ day, each day to count 
by itself as regards overtime. This the directors 
have refused. But there is time for further negotia- 
tions before the 20th, so that there may be hopes of a 
strike being averted. It is to be hoped that it will be, 
in the interests of all concerned. 





The Committee to consider the question of old age 
pensions have invited, through the chairman, Lord 
Rothschild, the officers and leaders of trade unions to 
give evidence upon the subject. Their evidence, if the 
proper men are selected, ought to be valuable. Trade 
unions are the only bodies which have provided any- 
thing comparable to old age pensions, in the shape of 
superannuation allowance. Some of these unions have 
been trying the experiment for 40, 50, or 60 years. 
They know the conditions and the cost. A careful 
comparison of the returns of all unions which, for 
from 30 to 60 years, have provided superannuation 
allowance, ought to give a clue to the cost and operate 
as a guide to some extent. The average age at death 
of the entire population would be a guide for a life 
oftice ; but the life of the worker alone has to be con- 
sidered in the matter of State pensions. As regards 
these the returns of trade unions will be of use. The 
death rate is larger in some trades than in others; a 
careful classification ought to be made as a basis for 
actuarial computations. 





The ironfounders at Belfast have put forward an- 
other demand for an advance in wages of 2s. per week. 
They have had three advances already in 15 months, 
their present wages being 36s. per week of 54 hours. 
The employers refuse the demand, on the ground that 
at the date of the last advance it was agreed not to 
make other demands for some time to come, and then 
only under extraordinary conditions. The men reply 
that work is busy, and now is their harvest. 





Another strike as to demarcation of work has 
taken place at the Islington new baths, in the Caledo- 
nian-road. The bricklayers struck because some other 
men were put to fix the tiles, the men doing so belong- 
ing to the Tilers’ and Plasterers’ Union. It does not 
appear that the wages question even comes in; it is 
purely as to who should is the work. 





The miners have been having another lesson as re- 
gards play-days, a test case being taken to the Leeds 
police court. Butthe men admitted having been un- 
lawfully absent from work, and agreed not to absent 
manmiiees again, whereupon the case was withdrawn. 
These cases have been numerous ; the lesson is obvious. 








Turk Nationat Ramway Museum Assocration.—In 
the House of Commons on May 31, Mr. F. A. Channing, 
M.P., asked the President of the Board of Trade whether 
his attention had been called to the fact that old designs, 
drawings, prints, and relics illustrative of the — of 
railway development in the United Kingdom were being 
bought up by American and French engineering agents 
for the museum at Chicago and the coming French Exhi- 
bition of 1900, and whether he would recommend to the 
Treasury the purchase of the more important of those 
objects with the view of supplementing and completin 
the collection at South Kensington and forming a Nationa. 
Railway Museum. Mr. Ritchie, in reply, said that he 
was afraid he could not make any such general recom- 
mendation to the Treasury as that desired by the hon. 
member, but that his right hon. friend would, no doubt, 





carefully consider any suggestion put before him. 





SMALL-SCALE EXPERIMENTS. 


The Use of Small-Scale Experiments in some Engineering 
Problems. * 
By ARNULPH MALLOCK. 

THE usual experiments carried out in testing works re- 
late in general to the breaking strains and limits of 
deformation of the materials tested. 

The small-scale experiments which form the subject of 
this note are experiments on the behaviour of structures 
under strain, the object being to derive from experiment 
the relative strains and stresses which given displacements 
or forces applied at certain points produce at any other 
point of the structure. 

For simple structures, and on certain more or less 
accurate assumptions, these results can be deduced with- 
out experiment, by comparatively simple mathematical 
process; but when the required answer involves the 
knowledge of the deformation of a continuous solid, the 
purely mathematical treatment of the problem becomes, 
even in such cases as it could be applied, far too compli- 
cated for general use. 

The deformations admissible in engineering structures 
are so small, compared with the dimensions of the 
structure itself, that, even when these dimensions are 
large, micrometric measures have to be made if the state 
of strain in any part of it has to be found from the actual 
alteration of form produced by the applied forces. 

Since, however, the character of elastic deformation 
depends principally on the form of structure, and not on 
the material of which it is made, by the use of models of 
elastic material, such as india-rubber, the deformations, 
though still small compared to the whole dimensions of 
the model, can be made large enough to be readily mea- 
sureable, and, in their main features, visible to the eye. 

The deformation in an india-rubber model of one-tenth 
full scale may be made more than ten times as great as 
those which could be produced in the full-sized structure 
if made of steel, and this without interfering with the 
strict proportionality of the motions in the two cases. 

At the same time, it must be remembered, when de- 
ducing the displacements of a structure of steel (or, 
indeed, of any of the usual materials of the engineer) 
from that of an india-rubber model, that there is a 
difference in the behaviour of these materials under strain, 
india-rubber remaining practically of the same density, 
however much it is stretched, while steel and most other 
materials alter in volume when subjected to a pull. 

For instance, if a rod of india-rubber, when stretched a 
certain percentage of its length, contracts in diameter by 
a certain amount, an equal rod of steel stretched to the 
same degree will contract in diameter only about half 
that amount. This difference is readily allowed for. 

The author exhibits here a few examples of india-rubber 
models, showing the deformations which certain forces 
produce in them. : 

It will be seen that their surfaces are covered with two 
series of lines in black and red. The black lines were 
ruled by a dividing machine while the models were free 
from strain, and are straight, uniformly spaced, and_at 
right-angles to one another. The strain was then applied 
and the same series of lines re-ruled in red; that is, the 
red series occupied the same position in space as the black 
lines did when the material was unstrained, so that the 
distance between the two series showed the displacement 
of the black lines caused by the strain. 

On the strain being removed, the black lines, which 
had been drawn into curves, resume their original straight- 
ness, and the red lines become curved to a very nearly 
equalt amount in the opposite direction. Thus in these 
models the distance of a black line from its corresponding 
red line shows the displacement due to the strain with its 
sign reversed. The examples are : (1) and (2) links of 
suspension chains; (1) being a well-shaped link, and (2) 
a link with an insufficient quantity of material ahead of 
the pin; (3) is a circular disc or roller compre between 
two parallel planes ; (4) a triangular plate stretched by a 
force acting along one side. 

In the models of the links it is easy to see by comparison 
what a bad effect the want of sufficient material at the 
head of No. 2 has produced; and both Nos. (1) and (2) 
show how very unequally the stress in link is distributed 
in the cross-section through the centre of the pin at, 
right angles to the line of pull. In fact, measurement 
shows that the mean stress across this section is consider- 
ably less than half the maximum stress, which occurs at 
the circumference of the edge. 

Models (3) and (4) show among other things how rapidly 
the stresses, not the displacements, in the material 
decrease with the increase of the distance from the line of 
the applied force. In No. (3), for instance, the curvative 
of the free edge of the disc is scarcely altered, except in 
the immediate neighbourhood of the contact of the com- 
pressing planes, although the diameter at right angles to 
the line of compression is appreciably increased ; and in 
No. (4) it will ™ seen that although the apex and_ the 
greater part of the triangle are largely displaced in a 
direction at right angles to the line of pull, the distortion 
and extension of the material decrease very rapidly with 
the increase of distance from the stretched edge. 

When such models as these are examined with suitable 
measuring appliances, the relative displacements of their 
various parts can be determined with considerable accur- 
acy ; but even without actual measurement they are 
valuable, as showing the general character of the deforma- 
tion which any structure experiences under the action of 
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+ The distance between any pair of red lines when the 
strain is removed is of course hs than it should be in the 
ratio of the extension caused by thestress to the distance 





between the corresponding black lines. 
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given forces and the places where the stresses reach their 
maximum. 

Had space permitted, the author would also have re- 
ferred to the use which may made of small-scale 
experiments in matters relating to foundations in clay 
and gravel, but to these he can now only allude briefly. 

When a bed of gravel overlies a moderately hard clay, 
the question may often arise as to whether foundations 
shout be on the gravel or carried down to the clay. 

The answer depends in part on the ratio between the 
width of the foundation and the thickness of the gravel- 
bed, and in part on the absolute rigidity of the clay and 
the gravel. On the latter points, experiments with a 
cubic foot of either material will yield all the information 
required. In these cases micrometric measures must be 
made of the displacements caused by the experimental 
loads ; and, although the author cannot here describe in 
detail the method by which these measures are made, 
they present no difficulty, and consist in finding the de- 
pression produced by a known load acting over a small 
area of the surface of the substance, and comparing this 
with the depression caused in a similar way in a substance 
of known rigidity. 








WORKING LOADS AND STRESSES ON 
BRIDGES. 


The Standardising of Working Loads and Working 
Stresses for Railway Bridges.* 


By Joun MitcHett Moncrikrr, M. Inst. C.E. 


CoNSIDERING the importance of the subjects of this 
paper, it is surprising that there has been so little refe- 
rence to them in the Proceedings of the Institution. 

Working Loads.—The question of loads to be taken in 
designing railway bridges had received considerable atten- 
tion in America, but no general effort has been made in 
this country to arrive at ape like a uniform system 
of loads for general use. In America bridges are gene- 
rally designed to carry alternative train-loads of two or 
more types, and the stresses in their structures are taken 
out on a more rigid basis than obtains in England ; but 
at the present time there appears to be a tendency to- 
wards the adoption of a system of uniform loads, or of 
uniform loads together with one or more concentrated 
loads, computed so as to produce bending moments and 
shears approximately equivalent to those obtained from 
the typical train-loads. 

In 1894 the list issued by the Council of the Institution, 
of suitable subjects for papers to be presented to the In- 
stitution, contained one on ‘‘Standard Designs for Main 
Girders and Floors of Railway Bridges of Steel,” but 
no paper has since been published in the Proceedings on 
this subject, and until some general agreement is arrived 
at for the values of the loads to be adopted in designing, 
it is not possible to arrive at any such standard designs. 

The author would suggest that this subject should be 
taken up by the Institution, together with the correlative 
question of working stresses, with a view to suggesting 
standards for general use in the United Kingdom. 

It is certainly anomalous that such standards have not 
hitherto been determined, considering the extent to which 
engines and rolling stock travel upon other than their 
own systems. 

Writers on bridge-construction frequently give Tables 
of equivalent uniform loads to be used in designing rail- 
way bridges, but a comparison of these ‘Tables shows 
extraordinary differences in individual ideas as to what is 
proper and sufficient. 

_In framing a system of standard loads, it is not suffi- 
cient to take the dead weights of engines and trains, or 
their axle-loads, but due consideration requires to be given 
to the dynamic effects of such loads, exclusive of their 
being live loads, and the following points require atten- 
tion : 

1. The action of the internal mechanism causing varia- 
tions in the axle-loads of locomotives. 

2. The action of balance weights. 

3. The dynamic effect of pitching and rolling of engines, 
arising partly from the two causes just mentioned. 

_ 4. The action of wind and centrifugal force on curves 
increasing the load on one rail. 

5. The influence of speed on the dynamic effect of the 
load as a whole. 

6. Possible increase of loads in the future. 

_ With regard to the action of internal mechanism, the 
inclination of connecting-rods and cylinders frequently 
causes considerable variation in the distribution of the 
load on the axles of locomotives. 

Taking, for example, the large express engine of a 
south country main line, the author calculates that the 
load on the driving axle may be increased from this cause 
alone by about 28 per cent., even with the engine going 
slowly, or just starting, with a heavy train behind. The 
effect of this sudden variation of load when the engine is 
at high speed must be enormous. 

The balance weights of locomotives at high speeds also 
produce large variations in the loads on the rails. 

Is it usual for the bridge designer to communicate with 
the locomotive superintendent on this point ? 

Pitching and rolling are strongly marked in engines of 
short wheel-base, especially if with four wheels, and the 
effect of a comparatively light engine of this class may 
perhaps be ~— as great as that of the larger and heavier 
engines used on the main lines. 

_ The influence of speed on the effective load on a bridge 
is somewhat difficult to estimate ; but it does not follow 
that the maximum effect corresponds with maximum 
speed. A familiar instance of this is found in the fact 
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that a skater may frequently pass over ice that would not 
bear his weight for a single second if he were standing 
still ; and, on the other hand, it is known that the maxi- 
mum effect on an elastic structure does not occur when 
the load is standing still or going very slowly. 

The deflection of a particular bridge under a train at 60 
miles an hour may very possibly be no more, or even less, 
than when the train is going dead slow, and there is pro- 
bably for any particular bridge some particular speed at 
which a train will produce its maximum effect, and this 
speed will evidently depend on the span of the structure ; 
and it also appears quite possible that a train running at 
high speed may produce a relatively greater effect upon 
a bridge of considerable dimensions than upon one of 
short span. 

The question of loads upon road bridges is not strictly 
within the limits of this note, but as railway engineers 
design large numbers, they also should receive considera- 
tion, and standard loads for a variety of local circum- 
stances might also be framed. That there is some necessity 
for this is evidenced by an existing bridge of about 90 ft. 
effective span, on which, from rough calculations, it would 
appear that a passing load et to about 3? cwt. per 
square foot over the whole area of roadway and foot- 
paths together, with the very heavy permanent load, 
would only produce a total stress of 4 tons per gross 
square inch in the flanges. 

Working Stresses. —The standardising of working 
stresses is absolutely essential before even an approach 
to standard bridge designs can be made; and alt ough 
there is but little difference between engineers as to 
methods of computation of loads on individual members 
of structures, yet this is very different from determina- 
tion of actual stresses induced in these members. 

A sharp distinction should be drawn between the 
‘*load” upon a member and the ‘‘internal stress” in- 
duced by that load. 

A load of 1 ton per square inch upon a bar gives no in- 
dication of the “‘stress” per square inch, if the character 
and mode of imposition of the load is left undefined. 
Two engineers designing similar steel bridges may pro- 
duce structures of very different proportions, if one de- 
signs the members to carry ‘‘ loads” per square inch, and 
the other deals with the internal ‘“‘stresses” induced. 

It requires emphasising that the useful life of a struc- 
ture depends upon the internal stresses induced in it, 
rather than upon the amounts of the loads imposed. 
Again, there is a difference of opinion as to the exist- 
ence of “ fatigue.” 

On the one hand it is held that ‘‘fatigue” is a direct 
physical result of vayiation in stress producing alteration 
in internal structure and consequent deterioration, in- 
dependently of dynamic action; and, on the other hand, 
it is claimed that dynamic action is itself sufficient to 
account for these phenomena. 

Is there definite incontrovertible evidence of the 
existence of ‘‘ fatigue” properly so-called ? 

It is at least clear that dynamic action causes increased 
internal stress, and must be taken into account. 

In using the term dynamic action in this connection, 
concussive action is not necessarily involved, as a per- 
fectly smooth-running load passing on to a bridge with- 
out shock of any kind may produce greater deflection 
than the same load at rest. 

It follows that in any standardising of working stresses 
the basis on which they are founded must be clearly 
defined. : 

As regards working stress on rivets, it is curious to note 
that while the members of a structure may be carefully 
proportioned to meet the increased effects arising from 
varying stress or dynamic action, yet this is not generally 
extended to the riveting in the connections, and they are 
frequently proportioned to some fixed value of unit 
shearing stress on the old basis of a factor of safety, 
supposed to be sufficient to cover all probable conditions. 

TF the section of a member of a structure be increased 
to meet the variations of stress and character of the 
loads, the rivets in the connections should at the same 
time be increased. If this were attended to there would 
be fewer cases of rivets working loose, with the frequently 
erroneous explanation following that it was due to vibra- 
tion, or to deficiency of bearing area. 

With regard to proportioning compression members, 
costes difference of opinion exists. They are de- 
signed generally on one of two bases. 

1. To carry the ‘‘load,” without special regard to its 
character, with a given factor of safety. 

2. An attempt is made to take into account the effect 
of varying stress by increasing the section in the same 
manner as for tension members. 

This directs attention to the lack of experimental data 
on the actual strength of compression members under 
varying loads, or loads accompanied by dynamic action. 

he column formule in common use give little or no in- 
dication of the actual internal stresses, based as they are 
upon the ultimate strength measured by a quiescent load 
carried during a few minutes only, without regard to the 
influence of duration of time during which the load is im- 
The only experiments on the influence of time 
on columns under load known to the author are the few 
made long since by Fairbairn on small cast-iron pillars 
lin. in diameter. 

The working stress on columns also depends on the 
character of the end fixing, and it should not, be over- 
looked that it is quite possible for a column, with appa- 
rently well-fixed ends, to be in a very much worse condi- 
tion than if had rounded or pin ends, owing to the move- 
ments under stress of the other members to which the 
column is connected. ; 

The author desires to draw attention to the necessity 
for fuller data as to the strength of full-sized bridge 
members of every description, and the following may 
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especially referred to : 


1, Full-sized compression members. ; 

2. Webs of plate girders and their stiffening. ; 

3. Broad and thin plates under compressive stress as 1n 
trough-shaped top booms. 

It is to America that engineers are indebted for the 
bulk of the information as to the first of these ; but the 
most of the American tests have been made with pin ends, 
which are seldom used in English practice. 

Judging from published designs of work executed, the 
stiffening of plate webs shows great difference in practice, . 
and the author has met with a design actually carried 
out where the stiffening was within 4 per cent. of the 
weight of the web-plates themselves; in other words, the 
webs could have been made twice as thick, and would then 
have cost less, and would have been enormously in excess 
as regards strength. ; 

With regard to the third item, no set of experiments 

has been published since those carried out by Hodgkinson 
on wrought-iron tubes. 
Until such matters as these receive fuller investigation, 
there will remain considerable difficulty in framing stan- 
dard working stresses with any hope of their permanent 
or general a cceptance. 





THE IMPROVEMENT OF RIVERS. 


Comparison of Dredging and Training Works as Mcans 
for the Improvement of Rivers. * 
By ALEXANDER FarQuHARSON FOWLER, 
Assoc. M. Inst. C.E. 

TIDAL rivers which partake of the nature of canals are 
improved mainly by dredging. Subsidiary works, such as 
the protection of slopes, the easing of sharp bends, and 
removal of small irregularities, do not bring them within 
the category of what are usually known as ‘“ Trained 
Rivers.” The Clyde above Bowling, and the Tyne above 
South Shields, are rivers which have been improved 
mainly by dredging, the dredging power having been in- 
creased as a greater depth of water became necessary. 

The improvement of rivers which debouch in tidal 
estuaries encumbered with exposed shoals, presents a 
more complicated study. In estuaries which have a great 
tidal range, thereis a corresponding velocity of current, 
usually greater on the flood tide than on the ebb, and a 
corresponding amount of solid matter, some quantity in 
suspension, but in sandy estuaries more being rolled along 
the bottom. On entering the confined part of the channel 
the velocity of the flood decreases as the limit of tidal 
flow is being approached, and a quantity of solid matter 
proportionate to the decrease of velocity comes to rest. 
The slower ebb tide only takes back a portion of the silt 
brought up, consequently the shoaling of a newly-dredged 
channel in any given time may equal half the amount 
originally to have been lifted. In other words, for every 
2 cubic yards lifted in one tide, 1 cubic yard may be re- 
deposited by the next tide. Ifthe reservoir from which 
the shoaling matter is obtained be of small capacity, it 
—_ be economical to remove it entirely by dredging, 
although perhaps outside the original zone of improve- 
ment; but in estuaries of wide extent and exposed 
situation, so much material might have to be removed, 
and with uncertain result, that it would be desirable to 
leave the ‘‘reservoir,” and remove or ameliorate the 
disturbing influences. 

These may be broadly enumerated as follows : 

1. The scouring action of the two phases of the tide, 
more particularly immediately before and after the com- 
mencement of the flood. 

2. The fretting action of waveson the edges of exposed 
shoals during storms. 

3. The transporting action of wind on the tops of 
exposed shoals. 

hese causes are generally responsible for the wide 
ranges of position of navigable channels through such 
estuaries as the Ribble, Seine, and Tees, when in their 
unimproved state. In an estuary trained throughout, 
these influences almost disappear The early part of the 
flood tide and the latter of the ebb are compelled to 
traverse the same channel, and the only material which 
can be scoured is what is between the walls. The sides 
of a trained channel are not susceptible to the fretting 
action of waves, and the erosion of shoals from this cause 
behind the walls is inconsequential, because such shoals 
are outside of the transporting influence of the tide. The 
wind action is ameliorated because, although the sandmay 
be driven to an equal or perhaps greater extent than under 
the untrained condition, it can only tend to shoal and not 
to alter the position of the channel. 

In addition to “fixing,” the function of trained walls 
may be to ‘‘deepen.” The Ouse below Goole has been 
successfully improved in this way, but where such works 
are constructed in estuaries, the walls must either 
taken into deep water or the formation of shoals at the 
end of the training walls be prevented by dredging. 

Dredging and training in connection with the improve- 
ment of bars of rivers, as distinguished from the channels, 
is a subject of more general interest, being applicable to 
a greater number of cases. There is generally, however, 
not so much obscurity as to the raison @étre of the thing 
to be improved, nor difficulty in predicting with some 
degree of accuracy the result of proposed works, either 
dredging or constructive. The bars of the Teesand Tyne 
have been projected into deep water by constructive 
works peselnally unaided by dredging; while, on the 
other hand, the deepening of the Mersey bar, to the 
extent of 13 feet, is an instance of what may be done by 
suction-dredging alone. In this case, however, the ex- 
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ceptional features of the Mersey must be noticed. The 
length operated upon was short, and within the abnormal 
scouring influence caused by the ‘‘bottled-necked ” 
formation opposite the Dock Estate. The ebb current 
over the bar has a greater velocity than the flood, and the 
area and height of the adjacent sand-banks are small as 
compared with the adjoining estuaries of the Dee and 
Ribble The general nature of the dredging on the 
Mersey bar is comparable to that in progress at Ostend 
and ve hes continental ports, but is greater in extent. 
Local circumstances will rule the relative extent to 
which dredging and training are employed on the im- 
provement of a river. Where the material to be moved 
is sand, and where there are facilities for pumping ashore 
or to outlying parts of the channel, large quantities of 
material can ie moved at a comparatively very small cost 
by dredging, and contention, which is generally the 
forerunner of any constructive work, may be avoided. 
On the other hand, very small works in the way of train- 
ing walls or protective aprons may maintain in perpetuity 
a channel when once dredged. It is impossible to adopt 
an absolute precept, but as a general principle it is_pro- 
bably right to state that the ideal function of training 
works is to attain stability of position, and where deep. 
ening is required it is desirable to procure it by dredging. 





CoMPARISON OF DREDGING AND TRAINING Works 
AS MEANS FOR THE IMPROVEMENT OF RIVERS. 
By Ivan Cotiuincwoop BartineG, Assoc. M. Inst. C.E, 

The improvement of rivers by means of dredging or 
training works, or by both those means combined, is a 
subject of great importance and interest, for it may be 
accepted that conveyance by sea is perhaps the cheapest 
as well as the most convenient mode of handling large 
volumes of traffic; hence, the more our estuaries and 
rivers can be improved for the purpose of extending the 
benefits of sea-carriage into the interior, the better will 
this country be able to withstand the growing competition 
with other countries. 

It is proposed to divide the subject broadly under 
two heads (1): Non-tidal rivers; (2) Tidal rivers and 
estuaries. 

The principles involved in the improvement of non-tidal 
as compared with tidal rivers are few and simple ; for, 
whereas in the former case currents have to be dealt with, 
which, though varying in velocity and volume according 
to the season, are in one direction only ; in the latter case, 
in addition to these, there is the constantly varying 
velocity and volume of the tidal current, which alternates 
in direction, to be considered. In the majority of non- 
tidal rivers, dredging must at all times be mainly depended 
upon for their improvement and maintenance ; and this, 
when judiciously supplemented by the regulation of the 
waterway, both as regards sectional area and direction, 
will, in by far the greater number of cases, best fulfil the 
conditions necessary for the improvement of such rivers. 

In the case of tidal rivers and estuaries a much more 
difficult problem is presented, and each case must be 
decided on its own merits; a few, however, of the chief 
points to be noted in effecting river improvements may be 
mentioned. The object in view is to make a channel of a 
sufficiently great width and of as large a depth along its 
entire length, outlet included, as is possible; any depths 
at different parts of the channel which are in excess of 
those to be Keon on each side are useless to navigation 
except as lay-bys, and are even detrimental to the channel 
considered as a whole. 

The improvement of a tidal river has been often under- 
taken with the dual object of improving the navigation 
and of reclaimiug land. The latter should always form 
a very secondary object, and the land so reclaimed be 
looked upon in the light of a by-product. Broadly 
speaking, the improvement works should be so designed 
as to make the flood and ebb current both follow one and 
the same channel, and this without diminishing the 
scouring action of the currents at any point along the 
entire length of the channel, including the outlet into the 
open sea. When training walls are used in a river which 
carries a large quantity of solid matter in suspension, it 
may be taken as certain that accretion will take place 
behind such walls ; and it is for the engineer to decide as 
to whether the tidal water, which will be so excluded, 
can be spared without diminishing the scour seaward of 
the ends of the walls to such an extent as to interfere 
prejudicially with the depth at which the current is able 
to maintain the bottom. There is nothing easier than to 
improve a tidal river locally by training walls, and few 
things more difficult than to design such walls in a 
manner that will increase the — in the existing shoal 
places without creating shoals elsewhere. In addition to 
making the flood and ebb current follow the same 
channel, it is desirable, in the interests of navigation, that 
the channel so followed shovld be as straight as 
practicable. 

In a tidal river or estuary, a channel may be formed by 
the use of training walls or by dredging, and the decision 
as to which is the more efficient and economical must rest 
with the engineer in charge of particular work, who will 
be influenced in his election largely by the nature of the 
formation through which the river passes. Speaking 
generally, if the river bed be hard, dredging alone will be 
resorted to, as, when once the hard material has been 
dredged, both the shoal and the cause of it will be 
removed. On this account, such rivers as have a bed of 
clay or other hard material rarely present any great 
difficulty to the engineer. 

Taking now a moderately hard bed, such as sand, the 
channel may be formed either by training walls or by 
dredging, or by both combined ; and provided the course 
of the channel is maintained constant, there will be almost 
the same silting up of the banks on either side of the 





channel, if it be formed and maintained by dredging, as 
would be the case if training walls were used, and as a 
consequence almost the same abstraction of back water. 
This remark applies more particularly to wide land-locked 
estuaries such as the Mersey above Liverpool ; and in such 
cases it is an accepted fact that if it were not for the con- 
stant fretting away or shifting of the channel, a great 
quantity of sand which is now discharged into the sea 
would remain in the estuary itself. Taking this into 
consideration, it seems rather questionable whether in 
land-locked rivers and estuaries even dredging can be 
looked upon as always a safe course to pursue. On the 
other hand, at the outfall of a river, if dredging can be 
undertaken when there is such an accumulation as a bar, 
there can be no possible fear of injuring any portion of 
such a river. Until comparatively recently the only 
efficient dredging machine was the bucket-ladder dredger, 
and with this it was always a matter of considerable 
danger to attempt to work in at all open water ; but with 
the introduction of suction dredgers a new power is placed 
in the hands of the engineer ; for it has been amply 
demonstrated by the great increase of depth which has 
been made at the Mersey bar, that such dredgers can 
work with satisfactory results even in very open water. 
The author superintended for some time the works at the 
Mersey barat their commencement under Mr.G. F. Lyster, 
M. Inst. C.E., and is of opinion that the capabilities of 
the suction dredger are not yet known, and that it is able 
to do efficient work when suitably designed in many 
materials other than sand. 

Turning now to rivers with soft beds such as silt, 
dredging would be quite useless, as the amount of silt in 
suspension alone will indicate what an abrading effect 
flowing water has upon this material. This action would 
effect a continual wasting away of the silt on the sides of 
the dredged channel, thus making it wider and as a conse- 
quence not so deep. All that can be done with such a 
river is to train it between walls; such walls are fre- 
quently only brought up to the level of about half-tide, 
the reason usually given being that the silt does not 
accumulate so much behind such walls as it would if they 
were brought up to high-water level. This seems scarcely 
to be borne out by fact, as the accretion behind the wall 
usually in such cases overtops the wall itself; indeed, in 
one case which has come under the author’s notice, the 
silt has in some places reached a height of 4 ft. above the 
-~ of the training wall at a distance of less than 40 ft. 
behind the said wall. It may be said with truth that the 
accretion will not take place so rapidly, but the amount 
that will eventually accumulate behind the lower wall will 
be little short of that formed behind the higher one: the 
difference being represented by the area of a triangle, 
having the difference between half-tide and high-water 
for its perpendicular and from ten to fifteen times this 
length for its hypotenuse, multiplied by the length of 
the wall. 

The author fears—allowing of course that these notes 
do not pretend to deal at all exhaustively with the subject 
—they are even as notes very imperfect, and trusts that 
lenience will be shown to their many defects. 





INLAND NAVIGATION.* 
The Value and Scope of Inland Navigation. 
By Epwarp Dimmack Marten, M.A., M. Inst. C.E. 

THERE are at the present time frequent instances in 
which the old-world ‘‘ monkey-boat ” canal, practically in 
the same primitive condition as when it was constructed 
at the end of the last century, successfully holds its own 
in spite of, andin the very teeth of, the competition of 
first-class main line railways equipped with every modern 
ee 

ixamples which occur to the author, and of which he 
has an intimate personal knowledge, are the Staffordshire 
and Worcestershire Canal, the Worcester and Birming- 
ham Canal, the Oxford Canal and the Warwick Canals, 
the latter forming part of the waterway from Birming- 
ham to London. 

These canals are all free from railway control. They 
are essentially narrow canals, their dimensions being, 
roughly, a top width of 40 ft., a middle depth of from 4 ft. 
to 44 ft., and with locks capable of passing a boat 70 ft. 
long by 7 ft. beam, and carrying at most 35 tons, more 
frequently only about 25 tons. 

On none of them can steam haulage be profitably em- 
ployed, whilst shallow locks abound throughout them, 
and mechanical lifts or other time-saving appliances 
have nowhere been attempted. 

They are, in fact, mere ditches, and of a most anti- 

uated type, and yet, although they are in each case in 
direct competition with first-class lines of railway, they 
pay their way and carry a considerable through traftic—a 
act which, per se, constitutes strong evidence of the value 
of inland navigation. 

The consideration of this fact also leads directly to 
the question of the scope of inland navigation and of its 
possibilities if a systematic development of the water- 
ways should be undertaken. 

At present the canals cited merely serve the purpose of 
keeping down railway rates. This is certainly a useful 
function, but, nevertheless, falls far short of the full capa- 
bilities of a modernised system of inland navigation. 

The canal of the future must do much more than this. 
With well-planned improvements it has within its scope 
the reduction of the cost of carriage of heavy goods to a 
point far below anything which can be attempted by 
railway haulage, unless it happens that the present rail- 
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way charges are inordinately in excess of what they 
should be. 

For these benefits to be reaped to the full, however, the 
sectional area must be increased, bridge spans must 
widened, and changes of level must be concentrated and 
overcome by mechanical lifts. 

Such an alteration in the canal will permit of a large 
bulk of goods being conveyed in one bottom instead of in 
many small canal boats, and of the substitution of me- 
chanical propulsion for that of men and horses, as at 
present. 

If with such improved conditions the administrative 
arrangements are also modernised and regular services esta- 
blished, the cost of conveying goods may be reduced to 
about one-half of what has been possible upon the old type 
of canal, the extent of the reduction depending very much 
upon the nature of the improvements. 

The actual extent of the nage and the sec- 
tional area to be aimed at, might be supposed to depend 
mainly upon the quantity of traffic which such improve- 
ment would be likely to draw to the canal, but there are 
frequently other determining factors. 

The author has had on several occasions to make sur- 
veys and prepare estimates for the improvement of canal 
navigations, and he has always found that there is a point 
up to which improvements may be carried out at a mode- 
rate cost, but that owing to some local circumstance the 
moment that point is passed the cost increases inordi- 
nately. 

In such cases it is prudent to carry out the least costly 
scheme in the first instance, even if it should eventually 
necessitate a portion of the work being done twice over. 

As an instance, he may mention that he has recently 
had to report upon the cost of improving the waterway 
between Bristol and the South Staffordshire iron district, 
and he found that out of the whole distance of 103 miles, 
no less than 78 from Bristol inland were navigable by 
barges of 225 tons carrying capacity, or could be made so 
mem a few inexpensive alterations. 

For the last 25 miles, however, the waterway—the 
Staffordshire and Worcestershire Canal—was navigable 
by small canal boats only, and very early in the investi- 
gees it became obvious that whilst the navigation could 

e adapted to the 225-ton barge or its equivalent right 
up to Wolverhampton at a moderate outlay, any increase, 
however slight, in size of vessel to be accommodated, 
would require costly alterations in the lower reaches. 

He has, therefore, advised the Improvement Committee 
to confine their efforts for the present exclusively to the 
enlargement of the 25 miles of canal, so that it may be of 
the same capacity as the remaining 78 miles of the navi- 
gation. 

He has recommended that the improved canal shall 
havea top width of 60 ft., a bottom width of 40ft., and a 
depth of 7 ft., with locks capable of passing vessels 85 ft, 
long, 193 ft. beam, and drawing 64 ft. 

He estimates the cost of the work at 360,000/., which 
includes a provision for reducing the number of ponds into 
which the canal is split up from 31 to 11, substituting in- 
clined plane lifts in many places for the numerous groups 
of locks. It also provides for a number of straight cuts 
which will do away with awkward bends and shorten the 
travelling distance by 24 miles. 

The outlay represents an expenditure of 16,0007. per 
mile of finished canal as compared with the original in- 
clusive outlay upon existing canal of under 6000/. per 
mile. 

The improved navigation will accommodate not only a 
225-ton barge for use between Bristol and Wolverhamp- 











ton, but also a thoroughly seaworthy steamer capable of 
running between Wlvaiieiion and London, Liverpool, 
or other ports, and —— 150 tons, and the writer be- 
lieves, as the result of careful calculation, that if full and 
regular return loading can be relied upon, and if the work 
were done by a trust not seeking profit beyond what is 
required to pay interest upon capital invested, the actual 
cost of conveying heavy goods between Wolverhampton 
and ship side in London will be little more than half the 
charge now made by the railway companies. 

The subject of ways and means, though not strictly an 
engineering one, is all-important. Space does not permit 
of the writer entering upon it, but he ventures to suggest 
as an exceedingly useful topic for discussion at a con- 
ference of experts, the question as tq the auspices under 
which works of canal improvement shall be carried out. 

Is there any prospect of its being taken upas a national 
concern? Or is it to be left to the company promoter? 
Or shall it be put into the hands of a trust delegated by 
the district to be benefited, and if so, shall the required 
capital be raised upon the security of the rates of such 
district ? 





THe VALUE AND Score or INLAND NAVIGATION. 
By Lionet Bury WE tts, M. Inst. C.E. 

To arrive at a just opinion of the “‘ value and scope of 
inland navigation in England” is more difficult than in 
many other countries, owing to the lack of statistics on 
the subject. 

In Germany and in the United States, and especially 
in France, the Government supply very complete and 
useful information on this, as on many other matters of 
general and commercial interest which are not so fully 
dealt with by the British Government. 

The Board of Trade publishes annually statistics of 
railways, tramways, shipping and building societies, &c., 
but not of inland navigation. Thecanals were anterior to 
the age of statistics, and have hitherfo managed to evade 
the duty of supplying them to the Board of Trade. 

The only attempt at an exhaustive return was made in 
1888, and this, owing to its novelty and other circum- 
stances, proved to be very defective. 





Whenever opportunity offered I have referred to the 
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insufficiency of this return, and as the question has been 
at last taken up by many Chambers of Commerce, I look 
forward to another return being called for on an improved 
form, and hope that the information sent by the various 
companies will be carefully sifted, so that the return when 
published may be useful to traders, carriers, and the 
public generally. ; 

The importance of inland navigation has been lost 
sight of in this country for many years, but the time 
seems to be coming when it will receive greater attention. 
Sixty years ago, and for many previous years, transport 
in England cost less than elsewhere, thanks to the sea 
and the system of inland navigation. 

It —— that the rate of freight for perishable goods 
was 3d., for imperishable 24d. per ton per mile, and that 
this was about half the cost of conveyance by road. 
Before the advent of railways, the British canal system 
of nearly 4000 miles was without doubt the best in the 
world, and at this period the average cost of transport in 
Europe was probably upwards of 8d. a ton a mile. 

How much the average cost of transport by rail amounts 
to in England, it is hard to say, as the returns deal only 
with weight and not with tons per mile, as they do in 
many other countries. 

The Journal des Economistes states that in England it 
costs 1.4d. a tona mile; in Italy, 1.25d.; Russia, 1.2d.; 
France, 1.1d.; Germany, 0.82d.; Belgium, 0.8d.; Hol- 
land, 0.78d.; United States of America, 0.4d.; so that 
Englishmen pay more than their competitors; 75 per 
cent. more than the Belgians, and 350 per cent. more 
than the Americans. 

Good and cheap transport is essential to manufacturing 
and mercantile prosperity. The railways are good, but 
it is clear they are not cheap, and for merchandise they 
are distinctly dear. 

The average charge per ton of minerals is 1s. 64d., of 
goods 5s. 1d. The receipts from 200,275,270 tons of the 
former amounted to 15,414,154/., as compared with 
20,703,007/. for 80,048,772 tons of the latter in 1895. The 
author is not prepared to endorse many of the figures put 
forward by out-and-out advocates of canals, but there are 
palpable advantages which have only to be used aright, 
to enable water carriage to compete efficiently with rail- 
ways. One of these is cheapness of construction compared 
with capacity for traffic. 

The average cost of railways in England was never less 
than 34,000/., and is now upwards of 47,0007. a mile. The 
Bridgewater Canal cost from 4000/7. to 50007. a mile, and 
allowing another 50002. to have been spent in improving 
it and making it fit for steamers, the cost per mile be- 
comes 10,000/., rather more than one-tenth the average 
cost of a railway. 

The traffic passing over a portion of this waterway, 


which has a depth of only 4 ft. 6 in., amounts to]] 


1,300,000 tons per annum. 

The maintenance of way and works is heavier on a 
railway than on a canal, and increases more uniformly 
with an increase of traffic. The life of permanent way 
is largely dependent on the volume of traffic carried over 
it, whereas on a canal the additional cost entailed by an 
increase of traffic is trifling. Expensive arrangements for 
signalling are not needed on canals. The outlay on canal 
vessels for an equal tonnage is less than on railway 
trucks and locomotives, while the number of men em- 
ployed ona —— barge canal is the same approxi- 
mately, ton for ton, as on a railway. 

In facilities for loading and discharging along the route, 
canals have also an advantage, and the expense of terminal 
arrangements is much less than on railways. A steam 
barge 90 ft. long will carry 300 tons; a mineral train to 
carry this would be 550 ft. long, an ordinary goods train 
more than double that length. 

A well-managed railway must always have the ad- 
vantage as regards speed, but there is an immense amount 
of traffic for which high speed is unnecessary. Regularity 
is very desirable, and this can be obtained on canals if the 
system is properly organised. The American railway 
rates are the lowest in the world, but this does not prevent 
the use and improvement of canals. 

In 1891 the freight rate for wheat per bushel of 60 Ib. 
from Chicago to New York was by rail 15 cents, by lake 
and rail 8.5 cents, by lake atid canal 5.9 cents; the latter 
was reduced to 5.6 cents in 1892. In order to stimulate 
competition the State of New York has voted 1,800,000/. 
to improve the Erie Canal and two of its branches, so 
that the available depth may be increased from 7 ft. 6 in. 
to 9 ft. 6 in., and a considerable length has been taken in 
hand during the past winter. 

The great interest taken, and the expenditure which 
has been incurred of late years in America, France, and 
Germany shows the high value put upon inland naviga- 
tion among the leading competitors of England for the 
trade of the world. 

For 20 years the French have been aiming at making 
their canals available for craft of 300 tons, and in 1892 
there were 2500 miles of this capacity, and while so doing 
they have added 81 per cent. to the traffic. The improved 
canals carry two-thirds of the tonnage in weight, and the 
work done on them amounts to four-fifths of the total 
ton-mileage, carried over nearly 8000 miles. The mean 
length of voyage is 91 miles as against 82 miles by rail: a 
portion of the St. Quentin Canal carries 44 million tons 
annually, 3 

Six million tons of goods enter Paris by water as 
against 15,000,000 tons by rail. Berlin is supplied to the 
extent of one-half its imports by canal. 

In the United States 275 per cent. of the traffic is 
waterborne, in France 30 per cent., and in Germany 
23 per cent., whereas in the United Kingdom it is less 
than 11 per cent. The dead-weight carried on French 
canals amounted in 1892 to 26,000,000 tons; this com- 
pares with 34,375,000 tons carried in England in 1888. It 
18 therefore evident that the traffic in this country is well 





worth providing for; but how little has been done to 
—S the position of navigations is proverbial. 

f the 3520 miles navigable, 1264 miles are in the hands 
of railway companies. ‘There are about 130 different 
canals under 100 different ownerships. Consequently 
there is little or no organisation of traffic possible, and 
a ee deal of unnecessary expense isincurred. 

he improvement in the permanent way and equipment 
of railways has been most marked. Locomotives of 4 tons 
and rails of 35 lb. had given place to locomotives of 50 
tons and rails of 103 Ib., whereas over nine-tenths of the 
waterways no change has been made for a century. 

here are emiouttediy certain lines of communication 
which would pay well for adequate improvement, and 
as the attempt to obtain a uction of railway rates 
at the hands of Parliament has proved unsuccessful, this 
appears to be the only means left by which the mercan- 
tile and manufacturing community can obtain relief from 
a state of things which is very detrimental tu the com- 
mercial position of this country. The cost of internal 
transport is of such great importance that unless it is 
materially reduced, I believe the public will ere long be- 
come as alarmed on this question as it has been in recent 
years at our neglect of technical education, and then the 
nation would be hurried into a wasteful expenditure of 
capita]. In the author’s opinion a good system of canals 
would do much to avoid this, and he considers, therefore, 
that the value and scope of inland navigation is very 
apparent. 





THE VALUE AND Score oF INLAND 
NAVIGATION. 


By Jonun Artuur Saner, M. Inst. C.E. 


Although the development of inland waterways in 
England has been considered and discussed in a desultory 
sort of way during the last decade, the all-powerful and 
far-reaching influence of the railways has no doubt delayed 
any decisive steps being taken in the matter. 

The first step to be taken is to — the railway 
companies who own waterways, and even those who do 
not, that a system of _ y constructed canals would 
act as an auxiliary, and not as competitors in their trade, 
and that the two could really be worked together with 
advantage, minerals and other heavy goods being sent by 
water, and the lighter traffic reserved for the railway. 

The disadvantages of waterways may be summarised 
under the following four headings: 

1. The speed of traffic is necessarily somewhat lower 
than b ang 

2. The difficulty of increasing the normal speed, owing 
to its being regulated by the number of stoppages at the 
ock 


3. The probable disorganisation in the winter by frost, 
and in canalised rivers by floods. 

4. The difficulty of arranging the levels so as to suit 
existing works, and the almost absolute necessity for 
discharging by means of a crane or other mechanical 


power. 

The first disadvantage is in reality no disadvantage at 
all; it is not propesed to carry goods by canal which are 
required immediately, and when cost is as important as 
it is to-day, a trader would and does soon become accum- 
tomed to allowing sufficient time for the slower carriage 
of his goods. 

Again, both Nos. 1 and 2 could, in any modern system 
of canals, be much modified by the use 
of hydraulic lifts similar to those at 
Anderton and Les Fontinettes, which 
not only save water, but obviate long 
flights of locks by a single fall of, per- 
haps, 50 ft. or 60 ft. 

he chief reason for No. 3 being at 
resent such a formidable disadvantage 
ies in the fact that there is little or no 
steam propelling power in use on the 
canals, and that the sectional area and 
depth is so small. 
ere steamers more in use, and suit- 
able ice-weirs provided, there are very 


boat loads than in small wagon loads, and where small 
quantities of numerous articles are required, the difficulty 
can be overcome by what may be termed ‘omnibus ” 
boats owned by ‘‘ carrying companies,” or even the canal 
company itself, which have a regular service with receiv- 
ing and delivery offices or sub-offices. On the Weaver a 
large trade is carried on in this manner, and comparatively 
small individual quantities of goods are carried from 
Liverpool to any point on the river at which they may be 
required: whether such point is a properly constructed 
dock or wharf or only a field, the long jib of the steamer’s 
derrick landing the load well on shore, even if the bank is 


as ge 

t is seldom there are any complaints of breakage. It 
is, of course, useless to expect a full development of canals 
until there is uniformity of width and increase of capa- 
city ; the present narrow canal boat carrying, perhaps, 25 
tons or less, 2 uires the same — one of 10 times that 
capacity, and the power requi or towing in a proper 
section of sateen m4 would be very littleif at all increased. 
The actual cost of salt carriage on the River Weaver is 
somewhat under fd. per ton per mile, including all 
interest, depreciation, stores, wages, and toll. 

After mature consideration of the question of gauge the 
author is of opinion that a canal 40 ft. bottom width, 
72 ft. surface width, 8 ft. deep, and having therefore 448 
square feet sectional area, would accommodate vessels 
75 ft. long, 18 ft. beam, 7 ft. draught, and of about 210 tons 
displacement. 

he locks should be made to accommodate either two 
or four of such craft; in the latter case a steamer and 
train of three could pass through at once, saving much 
time. The advantage of adopting such dimensions would 
be that all the existing boats could be used until worn out 
without undue waste of water at the locks and lifts. 

In conclusion, the value of inland waterways is at pre- 
sent at a discount owing to want of organisation ; their 
scope of usefulness is greatly restricted from the same 
cause ; but both the value and scope could be enhanced 
on the lines briefly sketched herein, and the question is 
one of such importance that it is worth the consideration 
of a special committee of politicians and engineers ap- 
pointed to fully investigate and report on the most prac- 
tical and economical method of placing inland waterways 
in the position they should occupy in the economy of the 
country. 








PNEUMATIC GRAIN ELEVATORS.* 
By CHARLES REGINALD Parkgs, M. Inst. C.E. 


Ir is somewhat remarkable to what a large extent the 
loading and discharging of grain cargoes is still carried 
out by hand labour, oth in this country and abroad. In 
the majority of cases grain cargoes readily lend them- 
selves to manipulation by mechanical means, and the 
fact that so much of this class of work is still done by 
hand labour is probably due to the appliances until 
recently available, such as buckets and grabs operated by 
cranes, and also bucket elevators, only being applicable 
under certain circumstances. The Duckham system of 
pneumatic elevation and conveyance of grain can be used 
in many cases where no other mechanical method hitherto 
anellatie is possible. Grain which has been deposited in 
coal bunkers, and other parts of the ship which are 





ordinarily almost inaccessible, can be readily got at by 
means of the flexible armadillo pipes used in this system, 














few winters in England when, by the 
judicious employment of labour, plenti- 
ful at such times, waterways could not 











be kept partially, if not entirely, open. 
The fourth disadvantage has already 
been very successfully overcome, at any 
rate for bulk traffic, such as grain or 
coal, by the ingenious contrivance de- 
vised by Mr. Bartholomew on the Aire 
and Calder Navigation. 
For the handling of other goods, 
either for discharging or — 
purposes, the steam derricks employed pie 
on the River Weaver have been found ra 
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not only rapid, but economical, espe- 
cially when they are fitted either on a 
suitable craft, or are carried by the 
steamers towing the train of boats. 

The advantages of waterways may, o the other hand, 
be summarised as follows : 

1 Goods can be carried in greater bulk than by rail. 

2. Boats can load or discharge at any point on the 
banks without risk of collisions or the construction of 
special sidings. 


3. For fragile, or partially fragile, articles, such as 


bricks, pipes, light castings, &c., there is less liability of 
breakage. 

4. The cost of repairs and maintenance both of the canal 
and moving plant is less, thereby lessening the cost of 
carriage. 

It is quite evident that large quantities of mineral and 
other bulk traffic can be carried more advantageously in 





AIR ADMITTED TO THE RECEIVER TO EQUALISE THE WORK DONE AS BETWKEN THE 
SUCTION AND BLOWING, THE SUCTION HAVING OUTPACED THE BLOWING. 


and longitudinal bulkheads and subdivisions of the cargo 
into numerous parcels also present no difficulties when 
working out the cargo. A further advantage of this 
system is due to the fact that grain is commonly carried 
at the bottom of a ship and general cargo above it. In 
such cases it is only necessary to remove in the first 
instance sufficient general cargo to allow the pneumatic 
grain pipes to pass down to the grain underneath, and the 
discharge of the grain and the general cargo can be 
carried out simultaneously. 
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Two classes of pneumatic grain elevators have been 
constructed—(1) Those which are designed to take grain 
out of barges and deliver into ships, and others practically 
identical to these, but used to unload large vessels and 
deliver the grain on to the quayside or into barges. 
These machines are generally operated by suction only, 
the air which has been drawn into the cylinders being 
afterwards discharged into the atmosphere. (2) Elevators 
which carry out the same work as in No. 1, and further, 
on the return stroke of the pistons, compress the air and 
deliver the grain, after men Boa on the elevator, through 
»ipes which might be laid under the quay into the ware- 

ee floors at any desired elevation. As an example of 
this arrangement may be mentioned the elevator ‘‘Garry- 
owen,” now in use at the Limerick Docks. 
The vessel is 170 ft. long by 16 ft. 6 in. Faq. 1. 
deep, and is provided with propelling engines 
of 240 horse-power. The grain can be dis- 
charged from four hatches at once, and the 
lift for each length of suction piping can be 
adjusted for a maximum of 50 ft. vertical in 
the hold, and up to 100 ft. horizontal between 
the ship’s holds and the grain receivers on 
the elevator. The delivery into the ware- 
houses is made through two 8-in. cast-iron 
pipes laid underground between the quayside 
and the first warehouse, a distance of 90 ft. 
These pipes then rise to the apex of the roof 
of the warehouse, and horizontal branches 
are then carried in different directions, and 
provided with numerous outlets from which 
the grain can be discharged by gravity into 
the various bins as required. These delivery 
pipes have therefore a vertical lift of from 
10 ft. to 15 ft. from the tanks on the elevator to 
the quay, according to the level of the water 
in the dock, a horizontal distance of 90 ft., 
a vertical rise of 40 ft. followed by horizontal 
leads of varying lengths up to 250 ft. 

The limit of action as regards the height 
and distance which the grain can be conveyed 
is chiefly governed by the danger of damaging 
the grain if the air pressure and velocity is too 
great. Up toa pressure of 10 lb. per square 
inch no injury is caused to the grain provided 
the pipes are smooth inside, and all bends 
and changes of direction are made as easy 
as possible. The aérating action is also 
highly favourable to any grain having a ten- 
dency to heating, and weevils and other para- 
sites are also largely destroyed in transit. 

The horizontal type of air-exhausting and compression 
engine has given the best results, as the covers of the 
air-cylinders can be easily arranged in a hollow form, and 
divided horizontally into two divisions to take the 
necessary valves. The upper part is used to the best 
advantage for the suction-pipe and valves, and the lower 
division for the exhaust or pressure portion of the 
apparatus. No oil orlubricant can be used in these air- 
cylinders, as it is liable to form a paste if any fine dust 
is suspended in the air, and may clog the piston and 
valves. The pistons are packed with mica packing, and 
the weight of the pistons and rods is taken off the 
cylinders and glands by a system of slippers or rollers, so 
that the packing is free to take an equal bearing through- 
out the cylinders, Relief valves are provided on the 
cylinders vr pipes so that the required vacuum or pressure 
is not ct oe In the early machines constructed on 
the combined vacuum and pressure system, each end of 
every air-cylinder was provided with a tappet valve 
worked by gearing and cams from the main shaft, in order 
to destroy the vacuum and admit fresh air as soon as 
the piston completed its suction or inspiration stroke ; 
but this arrangement was quickly discarded as unneces- 
sary. (See illustrations on previous page, which are indi- 
cator diagrams taken from the iodine of the elevator 
‘*Garryowen” at Limerick Docks when discharging grain 
from a ship into the warehouse.) The work to be done 
by the air under pressure was generally greater than 
that to be carried out on the suction portion of the 
apparatus, and fresh air could be more readily admitted 
direct to the vacuum receiver, and so arranged that the 
adjustment of the suction and also that of delivery of 
the grain was quickly carried out. <A rotary fan or 
blower has been used in small installations; but in 
the majority of cases the horizontal engine with air- 
cylinders in pairs driven by cranks at right angles can 
be more easily adjusted, and gives a higher efficiency, 
and the importance of giving a steady flow to the air 
cannot be overrated. The capacity of the vacuum chamber 
orreceiver will vary posts to the circumstances of 
each case. A separate blower or pair of cylinders is 
required for each receiver, and the capacity of the re- 
ceiver may be approximately taken at 20 cubic feet per 
ton lifted per hour. The larger the receiver and higher 
the vacuum the purer will be th» air drawn into the air- 
cylinders. The air is drawn off from the top of the 
receiver or vacuum chamber, and the grain falls by 
gravity into the air-lock, which consists of a box divided 
into two divisions, having an automatic see-saw motion 
on the centre shaft. One division of the air-lock is 
discharging its grain while the other section is being 
filled. 

A more detailed description of this machinery is given 
in Mr, Duckham’s paper in Vol. 125 of the Minutes of 
Proceedings issued in August, 1896, 

Dealing with large volumes of air—9000 cubic feet 
per minute—in a single engine, and doing work both on 
the inward and outward strokes of the double-acting 
pistons, i.¢., suction and blowing at each and either 
end of the cylinders, is believed to be a novelty, 
and discussion is specially invited on this portion of the 
paper. 
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PISTON VALVES IN LOCOMOTIVES.* 
By Samvet Warre Jounson, M. Inst. C.E. 


Piston valves and balanced valves of various forms 
have been employed successfully for many years in 
marine and stationary engines, and many attempts have 
been made to use them in locomotives, but only lately 
with suceess. The late Mr. Thomas Adams, in his paper 
on ‘The Friction of Slide Valves,” read before the 
Society of Engineers in the year 1866, says: ‘‘ Probably 
on no other portion of the steam engine has there been 
spent more time and study, patents, and trials, nor more 
attempts that have proved unsuccessful, than that con- 
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by a radial feather which fits into a guiding recess formed 
in the end cap. The flexible ring abuts the segments on 
the exhaust side, and closes the spaces left between them, 
so that steam cannot escape into the exhaust chamber. 
To prevent the escape of steam into the cylinder through 
the spaces left between the segments, bridges are formed 
in the valve liner across the steam port to cover them. 
Where the flexible ring is cut, a tongue-piece is inserted 
to seal the joint ; the position of this ring is retained by 
a peg fixed into the body of the valve which engages a 
notch cut into the ring. ch segment, as is the case with 
the ordinary flat valve, is held against the face on which it 
works by the pressure of steam in the chest acting on the 
back. The valves afford a free escape to any water that 
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nected with the slide valve. In fact, there is no 
engineer of any repute who has not devoted some 
of his time in an endeavour to remove the weight 
from the back of the slide valve; but so fickle 
and disappointing a piece of mechanism has it 
proved itself to be, that it has hitherto baffled 
the united skill of all, until at length it was con- 
sidered impossible to produce a frictionless slide 
valve.” It would seem, therefore, that the chief 
difficulty has been to construct a piston valve 
that will work satisfactorily in a locomotive, 
where the conditions of working are more severe 
than in a marine or stationary engine. 

In engines of the latter types the work is 
always : st under steam. The load is fairly 
constant, and consequently the travel of the 
valve does not require to be varied much. On 
the other hand, a locomotive runs for long dis- 
tances with the steam regulator closed, and during 
such times the engine pistons create a pumping 
action, and smokebox gases charged with grit 





and ashes are drawn through the blast pipe into 
the cylinders, and the working faces are liable 
to get damaged. If a piston valve is to be suc- 
cessful, means must be taken to obviate these 
defects. 

To meet the requirements of the load and 
gradients, the travel of the valve has to be varied 
from full gear at starting to approaching mid- 
gear, when the conditions of running are easy, 
and special care has to be taken to prevent 
ridging of working faces of the liners and main- 
tain steam-tight joints. To do this the valve 
must be arranged to work completely across the 
liner faces with the gear in any position, with- 
out allowing the rings to work out on either 
side. In the event of priming, the valves should 
afford a free escape for water trapped in the 
cylinders. Piston valves which have failed to 
meet this requirement have caused several 
failures. The working parts should be of simple 
construction, light, interchangeable, and manu- 




















factured from a suitable mixture of metals. 
These conditions have been carefully observed 
in the piston valve in use on the Midland Rail- 
way, and also in the automatic vacuum-destroy- 
ing and lubricating valve which is used in con- 
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junction to aid in reducing the pumping action 
previously referred to, and which, further, by its 
introduction of steam, assists in lubricating the 
working faces when the steam regulator is closed. 

The piston valve used on the Midland Railway 
(Figs. 1 to6) at each end contains three segments 
of hard gun-metal, and one ring of a softer metal. 
The segments are made from a ring, turned, and 
then cut into three equal parts. The segments are 
arranged so that they can fall away from the workin 
face of the liner, and the position of each is retain 
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may be trapped in the cylinders in the event of priming. 
As the engine piston _——— the end of the stroke, 
the inside surface of the valve exposed to steam-chest 
pressure is very little more than the outer surface ex 

to the pressure of the trapped water in the cylinder. 
This being so, any excess of pressure inside the cylinders 
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forces the segments inwards and leaves a space between 
the working faces of the segments and the lining through 
which the water can escape. The automatic vacuum- 
destroying valve (Figs. 7 and 8) comes into operation im- 
mediately the steam regulator is closed, and flushes the 
steam chest with a mixture of steam and air, 

By the use of piston valves, large cylinders with ample 
steam andexhaust passages may be employed, all contained 
between the frames ; and the valves may be placed above 
or below the cylinders, and worked in either position 
directly by a simple link motion. The cylinder centres 
can be kept closer together, and a crank axle with large 
bearing surfaces used, and the steam passages can be 
made shorter and more direct, and a reduction can be 
made in the clearance capacities. A long steam port can 
be got in, giving a good steam admission and a quick and 
free escape for exhaust steam. The valves allow trapped 
water to escape more freely than the ordinary slide valve. 

The power required to operate the piston valve is only 
one-sixth of that crt: for the ordinary slide valve, 
and consequently the wear of the valve gear is very much 
reduced and the power of the engine increased, and as 
the stress on the valve gear is reduced, the boiler pressure 
can be increased without alteration to the strength of the 
standard gear. The wear of the valves is also exceedingly 
small. 

From results of engines with slide and piston valves 


doing the same work, the wear of the slide valve and |c 


niston valve per 100,000 miles is $$ and 4 respectively, 
in the proportion of about 6 to 1. The breaking of a 
slide valve usually disables an engine; but should a seg- 
ment break, the broken portions will be held in position, 
and the engine will not have to cease working. These 
advantages eombined allow an increase to be made in the 
power of a locomotive, and a simple design to be kept. 








THE DECIMAL SYSTEM IN ENGINEERING 
MEASUREMENT.* 


By Henry Rrart Sankey, Captain R.E. (retired), 
M. Inst. C.E. 

BroapDiy speaking, the decimal system is used in en- 
gineering in this country whenever calculations other 
than mere checking have to be made, or when very 
accurate dimensions have to be expressed ; and in either 
case, in mechanical engineering, the decimals are generally 
those of the inch, its square, or its cube. The reason of 
this is fairly obvious. As regards calculations, decimals 
are, on the whole, far simpler than vulgar fractions, and 
they allow of the ready use of the slide rule or Tables of 
logarithms. 

It is true that occasionally simple vulgar fractions have 
to be dealt with, as, for instance, one-sixth in the case of 
the formula for the strength of a rectangular beam. In 
such cases the vulgar fraction would obviously be used ; 
to convert to decimals would correspond to using a slide 
rule or a book of logarithms to multiply 6 by 5, or some 
such simple sum. 

In the case of accurate dimensions in mechanical en- 
gineering, j; inch is far from being a sufficiently small 
dimension ; hence the use of the terms bare and full; and 
as, for interchangeable work, such vague dimensions are 
very unsuitable, recourse is naturally had to the use of 
ths in. and yq5p in. The writing down of accurate 
dimensions is also very cumbrous, even when they can be 
expressed by gy in. 

ompare, for instance, 11 in. + 43 + 34 + gy bare with 
its decimal equivalent 11.98 in. No doubt the same 
dimension may be more briefly expressed as 11} in., but 
this form is not generally used in practice, and there are 
obvious reasons why this should be so. 

It will be observed that the decimal expression has only 
been carried to the second place, and this is because the 
uncertainty in 7; in. ‘‘ bare” is of the order of yjy in. If 
the decimal expression is extended to the third place, an 
order of accuracy is reached, expressed by ;7zz in. on the 
binary scale, fractions which are not practically workable. 

When dimensions of no special accuracy have to be 
stated, the natural tendency to successively divide the unit 
by two gains the upper hand. Notwithstanding this 
tendency and the prevailing custom, it can scarcely be 
doubted that it would be preferable to state all such 
dimensions in decimals of an inch. 

If decimals of an inch are adopted, the system is still 
incomplete, owing to there being 12 in. to the foot, 3 ft. 
to a yard, and so on. 

It is here that the metric system has a great advantage ; 
it is a decimal system throughout. As experience in such 
a matter has more value than mere theory, a statement of 
the results of introducing the metric system of linear 
measurements into the works of Messrs. Willans and 
Robinson may be of interest. 

In the first place, it is desirable to say a few words 
about the class of work and method of manufacture 
carried out at the works in question. 

The Willans central-valve engine and the Niclausse 
water-tube boiler are manufactured each in certain definite 
standard sizes, and the parts required are made to gauge 
and template in large batches, and have to conform to 
fixed dimensions within specified limits of accuracy, in 
order that strict adherence to the interchangeable system 
may be maintained. 

In the machining and examination of the parts, gauges 
aud templates are used, as far as possible, to the exclusion 
of the measuring rule. Whether inches or millimetres 
are used is, therefore, not a matter of much importance. 

At the marking-off table the measuring rule is, of course, 
more used, and the question of convenience in the unit of 
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measurement, and its divisions, is of greater 1mportance ; 
the parts are, however, dealt with in batches, and the 
convenience or otherwise of the unit of measurement, and 
its divisions, tells once only for each dimension for the 
whole batch. 

The circumstances that led to the adoption of metric 
linear measurements are not of general interest, and for 
reasons which need not be entered into here they were 
only applied to the Niclausse boiler and to certain sizes of 
the engine ; the earlier sizes being still made to drawings 
figured in feet and inches. Thus the two systems are 
concurrently at work in the same shop. 

There would have been no advantage in re-figuring 
these drawings with equivalent millimetres, and to make 
new parts to millimetres to interchange with old parts 
made to inches would be impossible without going to 
several places of decimals, The old gauges and eaniiies 
were marked with the millimetre equivalent to the third 
place of decimals, but this was merely to accustom the 
men to sizes expressed in the new system. It may be 
mentioned that the men were supplied with rules marked 
with millimetres on one side and inches on the other. 

The expense involved consisted principally in providing 
a complete set of gauges. New templates and jigs had 
also to be made, but only a portion of their cost is properly 
chargeable to the introduction of the new unit, as the 
greater number of them would have been required in any 


“ase. 

The only difficulty met with has been in connection 
with the screw threads. Hitherto, the ordinary Whit- 
worth and gas threads have been retained ; tes, for 
reasons connected with the manufacture of the engines 
abroad, the body of the bolt or stud is turned larger than 
usual, the excess being 0.3 millimetre for }-in. Whitworth, 
and 2 millimetres for 14-in. Whitworth. Intermediate 
sizes are in proportion, all being brought up to even 
millimetres. Whe bored holes are then able to take the 
corresponding screw cut to the standard used by the 
French makers of the engine, who use the thread of the 
Société d’Encouragement, which is slightly larger than 
the Whitworth, and which, it is stated, promises to 
become universal in France; it is now adopted by the 
French navy and railways. 

The metric dimensions were introduced in May, 1893, 
and, after four years’ working, the following is the result: 

No difficulty has been experienced in getting draughts- 
men to use the new measures. No serious mistakes have 
been traceable to the change, and very few minor ones. 
The draughtsmen are practically unanimous in favour of 
metric measures, finding it easier to design, to check, and 
to read millimetre drawings. Taking all fractions into 
account, little more than half the number of figures 
formerly used are now required to express a dimension. 
An average case would be 3 ft. 13 in., which, on a milli- 
metre drawing, would be figured 949; and an extreme 
though possible case is 3 ft. 19%; + gy in. bare, which 
becomes 942.4. 

The need to use decimals of a millimetre is very in- 
frequent, but in the case of inches the use of fractions is, 
of course, the rule. A cylinder, for example, might be 
figured 2 ft. 6 in. on an inch drawing, and 770 on a 
millimetre drawing ; the piston body must have a certain 
clearance, say zz in. in one case, or 1 millimetre in the 
other, in which case it must be figured 2 ft. 54% in. on the 
inch drawing; whereas, on the millimetre drawing, the 
dimension becomes simply 768, and the use of fractions is 
wholly avoided. 

The proportions between dimensions are more readily 
appreciated when expressed in millimetres; thus the ratio 
between 27 millimetres and 49 millimetres is much more 
easily apprehended than between 1/, in. and 1}% in. 

A point of some importance is that the ordinary foot 
and inch ticks or marks are not required, and with them 
disappears the possibility of having 2 in. added to each 
10 in., or deducted from each foot in a dimension. A 
case of this kind occurred in which two 13-in. flanges 
intended to come together were shown on different 
drawings; in one of them a tick was introduced after the 
one, and that flange was made 1 ft. 3 in. 

With millimetres a cypher might possibly be put in or 
omitted ; but a dimension ten times too big or too small 
would at once be noticed as absurd. 

In the drawings, scales 1, 4, 4, 7, and occasionally of 
ds, ey, are used. It is found that this number of scales is 
amply sufficient. 

No mistakes have been made in marking off work to 
millimetres. The men preferred the old system at first, 
the new figures conveying little idea of size; but they are 
now much in favour of the millimetre, and tind drawings 
so figured easier to read. The shop where the difficulties 
of the change would be most felt is that in which the 
tools and gauges are made; the foreman says that it was 
a little awkward at the outset—for about two days. 

In the works manager’s opinion, the metric system 
would prove even more advantageous in shops where 
measurements are taken from the rule than where gauges 
are used. He considers it easier to teach men the use of 
the rule with the metric than with English measures. 








BOILER EXPLOSION AT BLACKBURN. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade, 
with regard to the circumstances and cause of an ex- 
plosion which occurred on March 26 at the Lancashire 
and Yorkshire livery stables, Jubilee-street, Blackburn, 
owned by Mr. Thomas Ainsworth. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. 


F. J. Pilcher, consulting engineer. Mr. Gough conducted 
the proceedings for the Board of Trade. Mr. Ainsworth 
was not represented by counsel. 

Mr. Gough, in his opening statement, said that the 
boiler in question was purchased second-hand in 1890, 








and was used for supplying steam to a small engine which 
drove a chopping machine. It was a small one of the 
vertical type, measuring 6 ft. in height by 2 ft. 6 in. in 
diameter, and was worked at a pressure of from 40 lb. 
to 501b. on the square inch. In September, 1890, it 
was insured with the Boiler Insurance and Steam Power 
Company, Limited, now styled the Vulcan Boiler and 
General Insurance Company, Limited, of Manchester, 
for 100/., the premium being 1/. a year. It was ex- 
amined periodically by that company’s inspectors, and in 
April, 1894, serious signs of corrosion were discovered, 
and these were duly reported to Mr. Ainsworth. No 
repairs, however, were effected. The boiler was only 
used about once a week, and was allowed to take its 
course. The Insurance Company subsequently sent 
letter after letter, about 13 in all—besides instructing 
one of their inspectors to make a personal call—askin 

Mr. Ainsworth to have the boiler prepared for a thorough 
examination, and reminding him that all boilers should 
be thoroughly inspected at least once a year. No notice, 
it appeared, was taken of these appeals, and eventually 
the payment of the premiums ceased, and the policy 
lapsed in September, 1896. On the morning of Friday. 
March 26 last, the boiler exploded, injuring a work- 
man and a boy, and causing considerable damage to pro- 

rty. . 

After the examination of various witnesses, Mr. 
Howard Smith delivered judgment. Under the ‘circum- 
stances which had been narrated, the Commissioners, he 
said, had formed the opinion that Mr. Ainsworth had 
been culpably negligent. Mr. Ainsworth had stated that 
he had never seen the letters, or not more than one 
or two of them, that came from the insurance company ; 
he left the correspondence to his book-keeper, and did 
not “bother” about the boiler; he had no idea that it 
was out of order, and was under the impression that a 
mechanic named William Turner, to whom he gave 30s. 
a year to look after the engine, attended to the boiler as 
well. Turner, however, said he was simply paid for his 
services to the engine, and that all he did to the boiler 
was to close the manhole door when it was opened for 
any purpose. This latter work he did gratuitously. Mr. 
Ainsworth said the boiler was several times prepared for 
the visit of the inspector from the insurance company, but 
he never came. The Cummissioners were of opinion 
that, even if the boiler had been prepared for ex- 
amination, it was quite clear that no intimation of 
the facts reached the insurance company, and in the 
face of repeated applications from the company, 
they could not help thinking that Mr. Ainsworth was to 
blame for the explosion, and that there was nothing to 
palliate hisconduct. The Commissioners at the same time 
complimented Mr. Crosland and his company on the zeal 
they had shown in the matter. Mr. Gough had stated 
that the Solicitor to the Board of Trade had written to Mr. 
Ainsworth asking if he had any letters or correspondence 
in reference to the boiler, but Mr. Ainsworth had not taken 
the trouble to reply. Another cause of complaint against 
Mr. Ainsworth was that although he had been warned to 
bring before the Court all letters and documents bearing 
on the case, he brought none) with him, and represented 
that hedid not know whether he had any or not, yet when 
his book-keeper was fetched, the original letters were 
produced, and the book-keeper said they had been in Mr. 
Ainsworth’s hands a week ago. These acts of ‘‘con- 
tempt ” served, in the judgment of the Commissioners, to 
magnify Mr. Ainsworth’s offence. Had he seen that the 
boiler was examined by a competent person within the 
last year or two, the increasing corrosion would have been 
detected, and the explosion might have been avoided. 
‘*Therefore,” said Mr. Howard Smith, ‘‘it seems to us 
that the explosion was entirely due to gross negligence on 
the part of Mr. Ainsworth, and we have no hesitation in 
finding that he is to blame. It seems to us that Mr. 
Ainsworth does not, even now, realise his position; he 
seems to have treated this matter in an offhand way, not 
caring whether the boiler were insured or not, taking no 
notice of the letters sent to him, discontinuing the insur- 
ance, treating the matter with levity all through, not 
answering the letter addressed to him by the Solicitor of 
the Board of Trade, and coming before us and trying to 
throw dust in our eyes by not producing the reports and 
letters.” 

At the conclusion of Mr. Howard Smith’s judgment, 
Mr. Gough asked the Commissioners to order Mr. Ains- 
worth to pay the whole of the costs of the investigation, 
amounting to about 80/., and, in the event of their being 
disposed to make a smaller order, to add to it the sum of 
5l. 5s., the expense to which the Board of Trade had 
been put in bringing Mr. Crosland as a witness to prove 
what Mr. Ainsworth himself might have proved. : 

Mr. Ainsworth, being asked what he had to say in 
defence, said he did not think it right that he should be 
called upon to pay anything at all towards the cost of the 
investigation. = 

Mr. Howard Smith said that the Commissioners had 
come to the conclusion that this was a case in which the 
whole of the costs should be paid by the person blameable 
for the explosion. Mr. Ainsworth could not, in their 
opinion, plead ignorance, for on 13 occasions written 
notice, and on several occasions verbal notice, was given 
to him, or his employés, of the need for an inspection. 
They therefore ordered that Mr. Ainsworth should pay to 
the Solicitor to the Board of Trade the sum of 801, towards 
the costs and expenses of the investigation. 





AMERICAN MACHINERY FOR RusstA.—The Southwark 
Foundry and Machine Company, of Philadelphia, has 
secured an order from Russia for four large blast-furnace 
blowing engines. The engines are to be of the vertical 
compound disconnected type, and will weigh upwards of 
504 tons. They are for two blast-furnaces which are at 
present under construction in Russia, 








800 


ENGINEERING. 





[June 11, 1807. 








LAUNCHES AND TRIAL TRIPS. 


THE s.s. Beverly, constructed by Messrs. Workman, 
Clark, and Co., Limited, for Messrs. R. and C. Allan, of 
Glasgow, went her trial on May 19. Her principal dimen- 
sions are: Length, 255 ft.; breadth, 34 ft. ; depth, 
24 ft. 3in., and gross tonnage of 1520. The machinery 
has also been constructed at the builders’ works. A speed 
of 15? knots was attained. 





H.M.S. Earnest made her official full-power coal con- 
sumption trial at 30 knots on May 19 with very satisfac- 
tory results, a mean speed of 30.38 knots being realised 
during six runs on the measured mile at Skelmorlie, and 
of 30.1 knots for the three hours, the coal consumption per 
horse-power per hour being within the contract conditions. 
On the 24th ult. she went out for her official full-power 
speed trial. A mean speed of 30.19 knots was attained 
on the six runs on the measured mile, which were as 
follows : 


min. sec. knots 
Ist mile... sa > Bee 30.38 
2nd ,, ee Sek rie ia 30.38 
ma » ee cg ee 1 59 30.26 
ee ee oo ee ae 29.75 
Sth ., = eee ~~ «se 30.51 
6th 2 0 30.00 


ns , on iss 
The speed for the three hours’ continuous steaming was 
30.12 knots. After the completion of the three hours’ 
trial, the vessel was taken outside Cumbrae Light to 
make her steering trials, all of which were carried out 
most satisfactorily. The Earnest, which has now concluded 
all her official trials, is the ninth Birkenhead 30-knot 
destroyer that Messrs. Laird Brothers have passed success- 
fully through their official trials, and delivered to our 
own and other Governments. 





On the 25th ult. Messrs. Laird Brothers took H.M.S. 
Griffon for her official full-power coal consumption trial 
at 30 knots. The speed realised on six runs on the mile 
at Skelmorlie was 30.04 knots, as follows : 


min, sec. knots 
Ist mile 1 59 30.26 
2nd ,, 2 04 29.88 
a 1 59 30.26 
4th ,, 2 oh 29,88 
Sth ,,... 1 59 30.26 
Gh .. : 2 1 29.75 


and for the three hours’ continuous steaming, 30.02 knots. 
The trial was not only successful, but satisfactory in every 
way, and the full-power speed trial will follow shortly. 
On these trials Mr. J. Welch and Mr. A. R. Emdin re- 
presented the constructive and engineering branches of 
the Admiralty, and Messrs. Gregory and Deacon the 
Devonport Dockyard and Steam Reserve, to whom the 
vessels will shortly be delivered. The contractors, Messrs. 
Laird Brothers, were represented by Messrs. J. W. P. 
Laird and R. M. Laird, and Mr. R. Ratsey Bevis, who con- 
ducted the trials for the firm. 


There was launched on the 28th ult. by Messrs. Bow, 
M‘Lachlan, and Co., Paisley, a trim little vessel built to 
meet the requirements of pleasure sailing on the Forth 
and Clyde Canal, to the tt of James Aitken and Co., 
Limited, owners of the Fairy Queen, recently disposed of 
to the Shannon Development Company, Dublin. Accom- 
modation is et for over 200 passengers. The 
engines are of the upright compound surface-condensing 
type, of 85 horse-power, and the marine boiler is wrought 
at a pressure of 120 Ib. 





A small steel screw steamer was launched on Friday, 
the 28th ult., by Messrs. Wigham Richardson and Co., 
Newcastle-on-Tyne, for the service of the Dutch Colonial 
Government in Dutch Guiana. The vessel is about 124 ft. in 
length by 22 ft. beam, and will have a very light draught 
of water to enable her to ascend the rivers on her station. 
She will have very comfortable accommodation for a good 
number of passengers. The propelling machinery and 
boilers are also being constructed by Messrs. Wigham 
Richardson and Co., and are designed to drive the vessel 
at a high speed. As the vessel left the ways she was 
named the Albina. 

Messrs. Ramage and Ferguson, Limited, Leith, launched 
on Saturday, the 29th ult., the large full-powered steam 
yacht Kethailes, 460 tons yacht measurement, built to the 
order of Mr. William Johnston, shipowner, Liverpool. 
She will be fitted with engines, boiler, si by the builders. 








On Monday, the 31st ult., Messrs. Wigham Richardson 
and Co. launched a steel screw steamer from their Nep- 
tune Shipyard, Newcastle-on-Tyne, which they are 
building to the order of the F’nska Angfartygs Aktie- 
bolaget of Helsingfors. The steamer is 292 ft. in length 
by 38) ft. in breadth, and-will be rigged as a two-masted 
fore-and-aft schooner. The propelling machinery and 
boilers are also being constructed by Messrs. Wigham 
Richardson and Co., making the fifth set of machinery 
supplied to this company. 





Messrs. Earle’s Shipbuilding Company, of Hull, 
launched on the 3ist ult. the screw steamer Prince 
Edward, built to the order of the Dominion Atlantic 
Railway Company for fast passenger and cargo service 
on the coast of Canada. The vessel is 268 ft. by 33 ft. by 
13 ft., and is intended to attain a speed at sea of 18 knots. 
Her engines are of the triple-expansion type, driving twin 
screws, and are of the iellowiag dimensions, 19 in., 30 in., 
and 48 in. diameter by 24 in. stroke, taking steam 


from two large double-ended boilers, running with forced 
draught, She has beenconstryucted under the supervision of 


Messrs. Flannery, Baggallay, and Johnson, of London, and 
is handsomely fitted throughout, with accommodation for 
316 first and 30 steerage passengers; she is lighted by 
electric light, and has artificial ventilation. 





Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on the 1st inst., a steel serew steamer named Llandudno, 
of the following dimensions, viz.: Length between per- 
pendiculars, 336 ft. 6in.; breadth extreme, 46 ft. 6 in. ; 
depth moulded, 27 ft. 3 in. She has been built for 
Messrs. Evan Thomas, Radcliffe, and Co., Cardiff, off the 
three-decked rule, and fitted with the builders’ patent 
trunk, full poop, bridge, and topgallant forecastle. She 
has been designed to carry a deadweight cargo of about 
5925 tons on Lloyd’s summer freeboard on a light draught 
of water. She will be fitted with a set of powerful triple- 
expansion engines by Messrs. Blair and Co., Limited. 





Messrs. Gourlay Brothers and Co., Dundee, launched on 
the Ist inst. the twin-screw steam tug Sir John, build- 
ing to the order of the Natal Government. The vessel, 
which has been built under the superintendence of Mr. J. 
Wolfe Barry, C.B., F.R.S., consulting engineer to the 
Natal Government, is of the following dimensions, 
150 ft. by 28 ft. by 14 ft., and is intended to attain 13 
knots, Steam will be supplied by two large boilers at 
a working pressure of 160 lb., and the triple-expansion 
engines have cylinders 16 in., 265 in., and 42 in. in 
diameter, by 27 in. stroke. There is a complete installa- 
tion of pumping and towing gear, and the vessel will be 
lighted My electric light, including a powerful search-light. 


Messrs. Laird, of Birkenhead, launched on the 2nd inst. 
the torpedo-boat destroyer Wolf for the British Navy. 








Messrs. A. Rodger and Co., Port-Glasgow, launched 
on the 2nd inst. the steel screw steamer Cape Breton to 
the order of Messrs. Dawson Brothers, Glasgow. The 
dimensions are: Length, 162 ft. ; breadth, 23 ft. 6 in. ; 
depth, 12 ft. 6in, This steamer will carry 630 tons dead- 
weight, and will be employed in the coasting traffic. The 
machinery will be supplied by Messrs. M‘Kie and 
Baxter, Glasgow. 





Messrs. David and William Henderson and Co., Par- 
tick, launched on the 2nd inst. a twin-screw steamer of 
about 6000 tons which they have built to the order of the 
Nippon Yusen Kaisha, of Tokio. The vessel's principal 
dimensions are : Length over all, 463 ft. ; beam, moulded, 
49 ft. 2 in.; and depth, moulded, 33 ft. 6in. She is 
classed in Lloyd’s 100 Al, three-deck rule. The ma- 
chinery will be supplied by the builders, and consists of 
two sets of triple-expansion engines, each having cylinders 
20 in., 334 in., and 56 in. diameter by 48 in. stroke. 
Steam is supplied by two large double-ended and two 
single-ended boilers, constructed for a working pressure 
of 200 lb. per square inch. On leaving the ways the 
vessel was named the Inaba Maru. 





The screw-steamer Waikare, which has been built by 
Messrs. William Denny and Brothers, Dumbarton, for the 
Union Steamship Company of New Zealand, went down 
the River Clyde on the 2nd inst. on a trial trip. The 
Waikare is a vessel of 310 ft. by 41 ft. by 24 ft., and is built 
of steel to the register of the British Corporation. She 
has a shade deck aft, light bridge deck, and a forecastle 
deck, and is rigged as a fore-and-aft schooner. Her machi- 
nery, which is of the triple-expansion type, is of about 3000 
indicated horse-power. She carries about 2000 tons dead- 
weight. There is accommodation for 150 first-class and 
120 second-class passengers. The guaranteed speed was 
14 knots, but on the light draught trial 14}? was attained, 
and in the load trial 13}. The Union Steamship Company, 
it may be added, from a small beginning, has achieved 
surprising success, and has now no fewer than 56 steamers. 
The Messrs. Denny have had a great deal to do with the 
company since its inception in 1875, and have built alto- 
gether for it 28 vessels, of a gross tonnage of 39,400, and 
an indicated horse-power of 39,000. 





The London and Glasgow Engineering and Tron Ship 
Building Company, Limited, Govan, launched on the 2nd 
inst. a steel screw steamer named the Kastalia, for Messrs. 
Donaldson Brothers’ Canadian cattle and cargo trade. 
The dimensions are 377 ft. by 46 ft. 7in. by 29 ft. 6 in. 
moulded, with poop, bridge, and topgallant forecastle. 
She is designed to carry about 6200 tons deadweight, with 
a gross tonnage of about 4300 tons. The spar deck 
throughout is fitted for cattle, and the main deck is 
arranged so that it also can be used for cattle ; the steam 
winches are placed on platforms raised sufficiently high 
above the spar deck to keep them clear of the cattle. The 
after *tween-decks are divided into four refrigerating 
chambers for the carriage of Canadian dairy produce, 
frozen meat, &c. Besides having a double bottom on the 
cellular system all fore and aft, there is a large chamber 
tank abaft the engine-room holding about 650 tons, and 
the fore and after peaks are also for water ballast. On 
the bridge deck is placed the saloon and_ passenger 
accommodation. The vessel is fitted by the builders with 
triple-expansion engines. The cylinders are 27 in., 44 in., 
and 72in. in diameter respectively ; stroke 48 in. The 
main boilers are two in number, single-ended, 15 ft. 4 in. 
in diameter by 11 ft. 9in. long, each boiler having three 
furnaces. The boilers are fitted with Howden’s system of 
forced draught. 





The s.s. Tai-Nan was launched by Messrs. Joseph L. 
Thompson and Sons, Limited, Sunderland, on the 3rd 
inst. She is a passenger and cargo steamer, built to the 
order of Messrs. Osaka Shosen Kabushiki Kaisha, of 
Osaka, Japan, and is the third vessel built by this firm 





for these owners. Her principal dimensions are : Length, 





between perpendiculars, 330ft.; breadth, 43 ft. ; depth 
moulded, 28 ft. 3 in. ; and she is designed to have a dead- 
weight carrying capacity of about 3000 tons, with a speed 
of about 144 knots in service. She will carry 28 first-class 
passengers and 50 second-class passengers. The vessel 
will be fitted with triple-expansion engines built by 
Messrs. John Dickinson and Sons, Limited, Sunderland, 
the sizes of the cylinders being 28} in., 474 in., and 79 in. 
in diameter by 48in. stroke. Steam is supplied from four 
single-ended boilers working at 180 lb. pressure. 





Messrs. Harland and Wolff, Belfast, launched on the 
5th inst. the steel twin-screw steamer Briton, for the 
Union Steamship Company, Limited. The new steamer, 
which is the ninth vessel built by Messrs. Harland and 
Wolff for the Union Line, is 530 ft. long by 60 ft. beam 
and 40 ft. deep, with a gross tonnage of about 10,300. 
The Briton has been designed very much on the lines of 
the Norman, which has proved herself so successful in 
the Cape trade, but, being of — dimensions, many 
improvements have been introduced into the new vessel, 
the whole of the increased beam of 7 ft. having been 
thrown into the size of the state-rooms. The passenger 
accommodation will also be increased, there being room 
for nearly 300 first-class on the bridge, upper and middle 
decks, and about 200 second-class on the middle deck ; 
and a notable feature will be provision for about 120 
third-class passengers in the poop, the accommodation 
being arranged in large, airy rooms, containing eight berths 
each, and there will also be open steerage accommodation 
for over 300. A separate galley and pantry will be provided 
for the third-class passengers. The first-class saloon will 
be situated on the upper deck. The first-class library and 
drawing-room, and also the smoke-room, will be on the 
promenade deck. The entrance into the second-class 
saloon will be provided with sofas, &c., and will make a 
comfortable apartment for ladies who wish to have a 
sitting-room on deck. Large promenade decks will be a 
feature in the new steamer, as they are in thes.s. Norman. 
The officers will have well-ventilated rooms, a 
situated on the bridge deck. The Briton is fitted with 
two sets of triple-expansion engines, and she is designed 
for carrying a large cargo or a considerable number of 
troops. One of the first steamers owned by the Union 
Steamship Company was named the Briton. This vessel 
was lost in the Bay of Biscay in 1857. A second vessel 
of the same name was built in 1861, and afterwards sold to 
Her Majesty’s Government. The comparison of the di- 
mensions of the three Britons cannot fail to be of striking 
interest, as showing the developments and progress made 
between 1854 and 1897 : 


First Second Third 
“Briton.” ‘ Briton.” ‘‘ Briton.” 
Built ... es 1854 1861 1897 
Length 162.5 ft. 248.0 ft. 530 ft. 
Breadth ... 23.2,, 30.7 ,, 60 ,, 
Depth ‘is 163) .. 23.9 ,, 40 ,, 
Gross tonnage 491 tons 1163 tons 10,300 tons 





Messrs. Fleming and Ferguson, Limited, shipbuilders 
and engineers, Paisley, launched from their yard on the 
2nd inst. a powerful twin-screw hopper dredger, built to 
the order of Messrs. the Waterford Harbour Commis- 
sioners. The dredger is capable of raising 500 tons of 
material per hour from a depth of 35 ft., and has a hopper 
carrying capacity of 13,000 cubic feet. The vessel is fitted 
with the builders’ patent independent traversing gear, for 
projecting the bucket ladder in advance of hull, to enable 
it to cut its own flotation through banks and shoals. The 
vessel will be fitted by the builders with two sets of triple- 
expansion engines, capable of driving her at a speed of 
9 knots. As she left the ways the vessel was named Urbs 
Intacta. 





The new steel screw steamer King Frederick, recently 
launched by Messrs. Short Brothers, Sunderland, for the 
King Line, Limited, of which Messrs. Phillips and Co., 
9, Gracechurch-street, London, are the managers, went 
out on trial trip on the 2nd inst. with very satisfactory 
results. After a series of runs over the measured mile a 
mean speed of over 12 knots was attained. The dimen- 
sions of the vessel are as follows, viz.: Length 314 ft., 
breadth 44 ft., and depth moulded 22 ft. 10 in. The 
engines, which have cylinders 23 in., 374 in., and 613 in. 
diameter, with astroke of 39 in., and two large steel boilers 
working at 180 lb. pressure, have been fitted by Messrs. 
Blair and Co,, Limited, of Stockton. 








BELGIAN BriquetrEes.—The exports of briquettes from 
Belgium in the first two months of this year were 66,147 
tons, as compared with 75,408 tons in the corresponding 
period of 1896, and 55,856 tons in the corresponding period 
of 1895. The exports of briquettes from Belgium for the 
whole of last year were 467,995 tons, as compared with 
459,702 tons in 1895. 





Soutu Arrican GOLD Min1nc.—The output of gold in 
the Witwatersrandt district in April was 235,695 oz. 
This production compares with 176,700 oz. in April, 1896, 
186,323 oz. in April, 1895, 168,745 oz. in April, 1894, and 
112,053 oz. in April, 1893. The te production for 
the four months ending April 30 this year was 888,597 
oz., or at the rate of 2,665,791 oz. per annum. The out- 
put for the whole of 1896 was 2,281,874 oz. ; for the whole 
of 1895, 2,227,635 oz. ; for the whole of 1894, 2,024,159 oz. ; 
and for the whole of 1893, 1,478,479 oz. There is thus a 
strong probability that the output will make a great stride 
onwards this year. The more friendly and pacific tone 
of President Kruger’s Government is clearly calculated to 





assist this tendency. 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 
y sete 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform Ys of 8d. 

The date of the advertisement of the ag ype oe of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

—, may at any time within two months from the date of 
t of t 





adverti. t of pt of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GUNS AND EXPLOSIVES. 


9548. J. Vavasseur, London. Apparatus for Sup- 
plying Projectiles to Turret Guns. [2 Figs.) May 5, 
1896.—A is the gun platform ; it is + -2.x by a ring of rollers 
B which run upon the roller track C. D isa shaft coming up 
from below which rotates the gun platform H the shaft has a 
pinion at its upper end which engages with a circular rack. E is 
the armour-plate wall of the barbette, and F is the armour on the 
rotating part of the structure. G, G are the guns; they are 
mounted in cradles movable about trunnions G1, Gl. The gun is 
shown in its loading position with the breech depressed. H isa 
projectile in position to enter the gun; it rests upon a tray J. 
K isa telescopic rammer which thrusts the projectile into the 
gun. eneeth the gun platform there is a chamber, the walls of 
which Al, A! are fixed to the gun platform. L is an annular shot- 
carrier in this chamber ; it is supported on rollers L! which rest 
upon guide rails A2, A?. M is the hand and power gear for 
rotating the annular shot carrier L. The shot rest side by side, 
being ranged radially around the carrier; each shot lies upon a 
tray J. N is a telescopic hoist for raising the shot. from the 
carrier L to the gun. Each tray has a .socket J! on its under- 
side, and when the shot on the tray is to be elevated to the gun, 
the socket is brought over the head of the hoist, and by the 
movement of a handle N! the hoist is brought into action and 
caused to raise the tray J with the shot upon it. The tray, as it 
rises, is slewed through a small angle, and so the axis of the shot 
is brought to align with the bore of the gun. O is the second 

,annular shot carrier which is now provided to work in conjunc- 
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tion with the other ; it is supported by rollers Ol which run upon 


a guide rail A3, P is hand and power gearing by which the shot 
carrier O can be rotated. Q are the projectiles in this shot carrier ; 
each is held in acuplike holder R consisting of two rings connected 
the one to the other, and each with a pair of studs or trunnions 
R!, Rl upon it suitable to be received into the troughlike guides 
S of a shot hoist which brings the projectiles up from below. The 
shot carrier has upon it other troughlike guides 02, 02 which can 
be brought to coincide with guides S of the shot hoist, so that 
when the shot rises above the guides of the hoist it enters those 
upon the carrier, which at that time form continuations of the hoist 
guides. The upper air of studs R} as they arrive near the top 

2 displace latches T, which immediately afterwards 
drop in beneath the studs, so that when the platform of the shot 
hoist descends the latches retain the projectile. Each shot, as it 
is brought up by the hoist, is thus received between a pair of 
guides 02, 02, and the carrier Ois moved round step by step as its 
The outer shot carrier L 
ed by transferring projectiles to it from the inner carrier O. 
se the guides 02 admit of the shot being tilted, as 
is indicated by dotted lines in Fig. 1, and so the base of the shot 
may be brought to rest on one of the trays J on the carrier L, and 
readily passed to its place upon the tray. T! are handles con- 
nected with the latches T by which the latches are withdrawn to 
allow the shot holders to be returned to the shot hoist. U is the 


of the guides 0: 


Pap at onan are progressively filled. 
is fil 
For this pu 


powder hoist; it delivers the cartridges centrally between the 
guns (Accepted April 22, 1897). 


LIFTING AND HAULING APPLIANCES. 


2784. H. H.Lake, London. (J. Campbell, Chelsea, Mass., 
U.S.A.) Steam Shovels and the like. [3 Figs.) February 
2, 1897.—This invention relates to steam shovels for unloading 
coal barges. The shovels are supported on a trolley running on 
an overhead track operated by a steam engine which also raises 
the shovel and closes the same. The shovel descends by the force 
of gravity, and its jaws are so weighted as to open when the 
closing rope or chain is relaxed. The jaws A are of the usual 
shape, meeting when closed on the median line a; their upper 
edges a1 form a line substantially horizontal but rising slightly to 
a point in the centre, as shown in Fig. 1, The jaws are supported 
by the arms B which extend from the four upper corners thereof 
to the shaft C carried by the pulley hanger Cl, The jaws A are 
pivoted to these arms at b, so that they can swing open when the 
shovel is lowered. The pulley hanger C! is connected with the 
engine by the hoisting rope or chain D which carries the stirru 
iron d to which the pulley hanger is attached. The shaft 





carries the pulley or sheave C2. At a short distance above the 
jaws there is situated the shaft E supported by the hinges El 
which are bolted alozg the upper edges a! of the jaws. The 
hinges are allowed to turn on the shaft. The shaft E is em- 
braced by the levers F, F!. The jlevers are attached to the upper 
sides of the jaws midway their length. They are of the same 
shape except that the arm f of the lever F is twice as long as 
the omg ge arm of the lever F! which carries the pulley 
or sheave F2. The closing rope or chain D1 passes through the 
eye dion the pulley hanger C! round the pulley F2, then up- 
wardly round the pulley C2, and is attached to the end of ‘the 
arm f of the lever F. The weight of the shovel is so arranged 
that if the closing rope is relaxed the shovel will open out and 
assume the position shown in Fig. 2. The shovel is then lowered 
into the hold of the coal barge, the closing rope is actuated by 
the engine, and the shovel is closed and scrapes up a load of coal. 
The opening and closing movement is like that of a pair of 
scissors. (Accepted April 22, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


8548. C.R. Torns, Altrincham, Cheshire. Machine 
for Boring, Planing Curved Surfaces, Screw 
Cutting, and Rifling and Milling Metals. [5 Figs.] 
April 23, 1896.—A hollow tube or ram A, which has a nut B fixed 
in one end, is arranged for carrying a cutting tool at the other. 
In this nut B runs a driving screw C, which is actuated by spur 
gears D and E and driving pulleys H with open and cross belts, 
worm F and wheel G for feed motion. On this hollow tube or 
ram A is also fixed a wormwheel J!, which is driven through a 
longitudinal shaft K from the driving pulleys H. This wormwheel 
Ji can be used either for driving the bar A for boring, or as a feed 
for radial planing. For the feed in boring, screw-cutting, and 
rifling a swing frame L and change wheels M are employed to 
change the relative speed between screw C and bar A. The spur 
gears D and E for planing, and the wormwheel G and J1 on the 
screw C and ram A for boring, can be connected or disconnected 
independently by means of clutches N and O, which are prevented 
from revolving on their shafts by means of square keys, which 
allow the clutches to be moved endwise, and thus brought into 
gear with wheels E and G and shaft K and wheel D as required, 





























and heldin position by set screws. For planing and rifling the 
spurwheels D and E are thrown into gear by means of clutches N 
and O, the wormwheels G and J! thus being disengaged. This 
revolves the screw C at a high speed, thus driving the tube A for- 
wards or backwards. To shift the belts and thus produce the for- 
ward and back motions, two swinging arms or belt forks H!, H! 
are employed, moved by bevelled projections or a slot in the 
sliding strip Z, so arranged that when this strip Z slides in either 
direction, the shifting arms H1, H! are moved differentially, that 
is, one moves before the other alternately, to such extent that the 
driving belt, then acting on the middle or fast pulley, will be 
shifted to the outer or loose pulley before the other belt engages 
and reverses the direction of the middle pulley and screw C. By 
this means there is no slip of the belts, and therefore no — is 
lost by friction, as the belts do not act one against the other. The 
sliding strip Z is moved by the reversing-rod P, which has movable 
stops or tappets, which can be set to produce any stroke desired. 
This rod P has also two fixed or safety stops, so that the bar A 
cannot overrun itself. A lever not shown can be coupled to the 
reversing-rod P, so that the machine can be reversed or stopped at 
any = of the stroke by shifting the belts. (Accepted April 22, 
1897. 


16,083. The Singer Manufacturing Company, H. 
McFarlane, D. Cramb, and A. Lawrie, ay 
Dumbarton. Apparatus for Making Cores for San 

Moulding. [7 Figs.) July 21, 1896.—The core-making machine 
consists of a lower hollow platform A carrying a vertically situated 
hydraulic pressure cylinder B having a ram C working in it, to 


of this platen D brackets E are fixed, each of which carries two 
bearing blocks F which work against Y-shaped guides G formed 
on brackets H rising from the platform A, said brackets H carry- 
ing at their upper ends an entablature or resisting block I The 
bearing blocks F are capable of adjustment to or from their 
brackets E by pinching screws e passing through said brackets 
and bearing upon the blocks F, as shown at — On the upper 
face of the platen D one half D‘ of the core-box is placed, said 
part D? being positioned by means of pinsd secured or formed on 
the upper surface of the platen. These pins d bear against 
lugs @! on the part D' of the core-box and prevent all horizontal 
movement, whilst at the same time permitting of this portion 
D' of the core-box being easily removed ween the core has 
been formed. The under surface of the resisting block I has the 
upper half I? of the core-box secured to it, as shown at Fig. 1, by 
screws or otherwise, as it is not necessary during the making of 
the core to remove this portion, When the lower half D' of the 
core-box has been filled with sand and the core iron placed 
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therein, the making-up box J, which has projecting fingers j to 
guide it to its proper position and secure it temporarily upon the 
Say edge of the part D', is placed upon said part, and is also 
filled with sand. After the sand has been pressed by hand, to 
give it sufficient adhesiveness, the making-up box J is removed, 
and by operating a hand lever M connected to an admission valve 
M' the pressure water is admitted to the cylinder B, and the ram 
C carrying the platen D is caused to travel upwards, until the 
sand piled upon the lower half D? of the core-box is pressed against 
the upper —— I' of the core-box secured upon the resisting 
block I, and so forms the complete core. The portions D', I! of 
the core-box have their meeting edges sharply bevelled or made as 
knife-edges, so that no fin or rib is left upon the finished core. 
Pressure of the knife-edges upon each other so as to result in 
injury to the edges is aap ar by adjusting aset of screwed pins 
on t fitted in the resisting block I. (Accepted April 22, 
1897). 


6665. G. Schack-Sommer, London. (4A. Freitag, Ain- 
sterdam.) Plummer Blocks and Pedestal s 
for Shafting and Journals. [2 Figs.} March 13, 1897.— 
This invention relates to an improved construction of plummer 
blocks and pedestal bearings wherein a reservoir for oil is formed 
in the lower part of the plummer block or pedestal, the oil being 
automatically raised to the bearing surfaces, while springs are 
— for removing the excess of oil and acting as oil catchers. 

he plummer block consists mainly of the Litowing parts : 
The plummer block or pedestal proper K, which serves at the 
same time as the oil reservoir, the cover d, the bush or brass p, 
a strip of metal S pleated accordion fashion, having narrow 
capillary spaces between the folds, and the wiping off springs a. 
The lower brass p is made cylindrical on the part of its outer sur- 
face that rests on the block K, so that it can be turned round 
therein. Thus when repairs are necessary, the cover d is re- 
moved, the shaft is slightly lifted, and the lower brass p, with 
the help of a hook-key inserted into slots L, is turned round 
and drawn out sideways. After the brass has been repaired 
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it may be replaced by putting it on the shaft and turning it 
round ; the shaft is then lowered, and the cover screwed on again. 
The accordion-pleated strip of metal S causes oil to ascend to the 
shaft by capillary attraction while it revolves, thus keeping the 
shaft constantly supplied with oil, which minimises the wear and 
tear of the shaft and the brass. The strip S is supported in the 
lower brass and kept in contact with the shaft by the bowspring 
$1, and it projects up through a slot in the brass, so as to be de- 
pressed slightly by the shaft and thus be kept in close contact 
therewith. The lubricating grooves ” are so arranged that the oil 
is conducted to both sides of the bearing, and having reached the 
ends of the brass it drops into the oil reservoir ready to circulate 
again. X1, Xl are extensious of the oil reservoir X communicating 
therewith through openings X2 in the block K. In these exten- 
sions are fixed spring wipers a that wipe the oil off the shaft at 
those points, thus preventing any loss by escape, the oil removed 
falling back into the reservoir. The collars of the shaft are 
situated in the extensions X1 on the inner side of the wipers. 
(Accepted April 22, 1897). 


MILLING AND SEPARATING MACHINERY. 


6826. H. Simon, Manchester. Method of and 
Apparatus for Cleanin eat, &c. [2 Figs.) 
March 16,, 1897.—From the balanced hopper H the wheat or 
grain is delivered in regulated quantity by the feed roll R, 
whence it falls directly into the vertical trunk W. Below 
the hopper outlet there is arranged in the trunk an inclined 
and preferably curved plate P, upon which the wheat or grain 
falls and by which it is guided into the hopper T. rom 
the bottom of this hopper, and by means of the swing valve V, the 
grain or wheat is allowed to pass again into the trunk W. — This 
method of treatment may be followed out for two aspirations of 
the wheat or grain as indicated by the drawings, or for three or 
more aspirations. In the latter case the number of curved plates 
P and hoppers T will be correspondingly increased in vertical 
arrangement. The current of air generated by the fan7G, passes 
along the air trunk A, and sweeping into the trunk W, passes 
through the stream of wheat or = issuing from the hopper T 
and blows out of it the dust and light impurities left in it from 
the aspiration it has already undergone above the {plate P. The 
air current is then deflected by the curved under surface of the 
plate P, into the chamber C!, in which the velocity of the air cur- 
rent is so reduced that the heavier impurities therein are de- 
posited. These deposited impurities can be taken away by means 











the upper end of which a platen D is secured. On opposite sides 


of an inclined spout provided with valves to prevent ingress of 
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air, or by means of a rotating screw conveyor S!, as shown by 
Fig. 1. From the upper part of the chamber C! the air current 
passes by the opening O, to the trunk W, where it meets with 
and passes through the stream of wheat or grain issuing from the 
hopper H, removing light grain and other impurities which are 
carried by the current into the chamber C, where the heavier 
matters are deposited and can be removed as described with re- 
ference to the chamber Cl. The air containing dust returns by 
the channel U to the fan. A valve may be provided at X, by the 
opening of which dust-laden air can be drawn from the reel 
2 ee L, as well as through the wheat, to make up for the air 
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expelled through the dust collector B. The wheat is delivered at 
D and can be conveyed away as in the existing machines. The 
peripheral chamber of the fan is connected, as at present, with the 
dust collector B, through the pipe E. The return wind trunk U 
is made of considerable width and extends below the eye of the 
fan G, being hoppered ee with a door such as Y at the 
bottom. A considerable deposit of grit and dust takes place in 
this wind trunk, and only the lighter dust with the air enters the 
fan. (Accepted April 22, 1897). 


SHIPS AND NAUTICAL APPLIANCES. 


on the after seat. On the boat being engaged, the lugs c on the 
rings a prevent the span rings 6 from slipping too far up the 
ringsa. The span rings b are prevented from slipping down the 
rings @ by means of the curved outer surface of the ringsa@. In 
disengaging the boat the after lever hook is released by letting go 
the tackle fall, when the after lever hook takes up the position as 
shown in dotted lines, and the stern of the boat will in all cases 
take the water first. (Accepted April 22, 1897). 


9272. J. Donald and W. Johnstone, Barrow-in- 
Furness, Lancaster. Construction of Water-Tight 
Doors. (9 Figs.] May 2, 1896.—The door A is by preference 
made of a steel plate, which by stamping or hydraulic pressure 
is made of the section shown in Fig. 2, that is, with a shallow 
channel close to the edge on every side, there being fixed in the 
said channel a piece A 1 of rubber or other suitable compressible 
material. The door frame B is made with a flange B 1, which 
when the door A is closed has bearing on it the rubber piece A 1 
of the door so as to make water-tight contact. The door A is 
hinged to the frame B by hinges C, the door parts of which are 
made with slight elongated holes for the hinge-pins to give the 
door freedom to move close to the door frame. A number of bolts 
Dare fitted to the top, bottom, and sides of the door A, being held 
in guide-plates D! riveted to the door ; and to receive the bolts D the 
door frame B has fixed to it a corresponding number of staple-like 
holding or socket plates E. On the left hand side of Figs. 1 and 
2 the bolts D are shown as unlocked, and on the right hand side 
they are shown as shot into the socket plates E of the door frame 
B. The bolts D are made with wedge-shaped points, as shown in 
Fig. 2, and when they are shot or locked their action on the 
socket plates E of the door frame B causes the door A to be 
strongly pressed against the door frame. The bolts D are all 





8413. H. A. House, East Cowes, Isle of wight, and 
R. R. Symon, London. Construction of Boats. 
{6 Figs.] April 21, 1896.—The object of this invention is to 
insure an absolutely water-tight joint between the strakes or 
planks forming the hull without necessitating the caulking of the 
seams thereof. The hull of a boat is represented as formed of 
thestrakes or planks 1. These planks may .be formed perfectly 
straight, or they may be tapered towards their ends to com- 
pensate for the difference in the section lines at the stern, middle, 
or bow of the boat. The edges 2, 8 of the strakes or planks 1 are 
formed substantially in the shape of ogee or compound curves 
which extend in a diagonal direction from the outer faces of the 
strakes or planks to the inner faces thereof, so that when the 
planks are brought together, the convex and concave portions 
4,5 of the edges of the planks will match or fit respectively into 





the concave or convex portions of the contiguous plank, thereby 
forming a close union between them. By forming the planks 1 
with diagonal edges, a much broader joint is obtained than would 
be if the edges were at right angles to the faces of the planks. 
The strakes or planks 1 may be secured together in any suitable 
manner, as by nails, rivets, bolts, and so forth, or they may be 
held together by means of a strip of metal or other suitable 
material, which covers the seam iad is secured to the edges of the 
opposing planks. The ‘sggee manner of securing the strakes 
or planks is, however, by means of rivets 7 inserted diagonally 
through the edge of one plank from the outer face thereof, and 
through the edge of the adjacent plank to its inner face. The direc- 
tion assumed by the rivets is substantially at right angles to the 
direction or the curved edges of the planks, thereby tending to 
draw the edges of the planks closely together and insure a close 
union of such edges. (Accepted April 22, 1897). 

9006. F.S. Pett, Dover, Kent. Boat Lowering and 
Disconnecting Gear. [4 Figs.) April 29, 1896.—This inven- 
tion relates to gear of that class in which the lower davit block 
rings are kept on their respective hooks by means of a chain or 
wire span. In such gear it is necessary to maintain the lower 
davit block rings on and at right angles to the underneath surface 
of their respective engaging and disengaging hooks by means of a 
chain or wire span, thus throwing a very considerable strain on the 
span. Now according to this invention, instead of making the 
lower davit block rings straight, they are curved or otherwise 
shaped so that the middle of the ring is out of the plane of the 
ends, and in use the rings are both convex to the centre of the 
boat, that is, the hollow of the lower davit block rings face out- 
wards. By this arrangement on the boat being suspended on an 
even keel, the pull or weight of the boat is directly on and over 











(vertical) their respective engaging and disengaging hooks in the 
boat, and the span rings cannot 4 down the lower davit block 
rings (until the boat is disengaged from the davit tackles), as the 
lower portion of the rings are inclined outwards. The lower davit 
block rings @ are curved and arranged so that the curved parts 
back one another. In engaging the boat to the davit tackle rings 


the fore lower davit block ring a is partly rove through the span | at its upper end is a hopper F through which the bagasse or other 


ring } on the fore end of the span, after which the lower portion 


of the lower fore davit block ring a is passed over the rigid hooks | adapted to close automatical 
in the bow of the boat. The after lower davit block ring a is then | Air in aheated state is admitted to the hopper F through perfora- 
rt of the span, | tions in its walls from the casing G surrounding it, and heated air 
after which the lower portion of the after lower davit block ring a | is also admitted through perforations in the dead plate E! at the 
is placed over the after lever hook e. The chain or wire span d is | upper end of the stepped grate E, the heated air being supplied 
then made taut by hauling taut the tackle o that controls the | through air trunks H fed by flues I leading from the heater C, the 
direction of flow being indicated by the arrows. 


partly rove through the span ring } on the after 





after lever hook ¢ ¢', after which the fall is belayed to the cleat r 











moved simultaneously by means of a plate F at the centre of the 
door, this plate being fixed on a short spindle G 1 passing through 
the door and fitted to turn in the bearing through which it 
passes. The spindle G 1 has two hand levers G fixed on it, one 
on each side of the door, so that the door can be locked and un- 
locked from either side. The centre plate F is connected by 
links F 1 directly to the bolts D at the middles of the vertical 
sides of the door ; and by links F 2 to bellcrank plates F3 centred 
on studs fixed in the door, which plates F 3 are by links F 4 con- 
nected to the other bolts D. The links F 1, F 4, and the bell- 
crank plates F 3 are arranged so as to simultaneously move all 
the bolts D inwards or outwards accordingly as the centre plate 
F is turned in one direction or the other. To the top of the door 
frame B there is fixed a semicircular guard-bar H, which when the 
door is opened prevents a bolt D which is near the hinge at the 
ae of the door from being moved outwards, and when that bolt 
is by the guard prevented from moving outwards, it also prevents 
any of the other bolts from being moved, in consequence of all the 
bolts being connected in the manner hereinbefore described to the 
centre plate F. The door A may be secured in an open position 
either at right angles or back against the bulkhead or at any other 
predetermined position by having a notch formed in the desired 
position in the under edge of the guard H, so that when the door 
1s opened to the proper extent the bolt D at the upper inner 
corner can be moved out into the notch. When about to close 
the door, the bolt must first be withdrawn from the notch in the 
guard H. (Accepted April 22, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8535. J. H. Rosenthal, London. Boiler Furnaces. 
(5 Figs.] April 23, 1896.—This invention has for its object to pro- 
vide a boiler furnace for burning bagasse or similar refuse fibrous 
material in combination with means for heating the air supply 
and directing it through the fuel as it is fed into the furnace, for 
the purpose of drying the fuel and facilitating its combustion. 
The boiler A which is shown is of the Babcock and Wilcox type, 
and itis interposed between the furnace Band an air heater C, the 
latter being so situated as to absorb and utilise the waste heat 
from the products of combustion on their passage to the chimney 
D. The furnace B, which is inclosed by brickwork, has an in- 
clined stepped grate E terminating at its lower end in a horizontal 
grate formed by ordinary firebars e, or a dumping grate, whilst 























fuel is fed, the hopper ee § provided with weighted doors F! 
ly so as to practically seal the furnace. 


K are provided for controlling the air supply to the upper and lower 
parts of the furnace ; and other dampers or doors L at the sides 
of the furnace serve to admit air when desired through passages 
M extending around and over the crown B! of the furnace and 
opening to the firegrate E. The fire gases from the furnace pass 
over a bridge B? at rear and thence into a busti hamt 
B? in which the boiler A is placed, the gases circulating around 
the water tubes of the boiler as indicated by the arrows, and thence 
passing through the heater chamber C! to the chimney. The 
heater is composed of a number of rows of vertical tubes ¢ con- 
nected at top and bottom to air casings or chambers c! into which 
the air is admitted or forced by a fan or blower N, the air bein 
caused to circulate up and down through the tubes as indicat 
by the arrows by suitable subdivision of the air casings at top and 
bottom, whilst the impingement of the hot gases on the exterior 
of all the tubes is insured by the interposition of baffle plates or 
walls O in the passage for the es. The air is thus highly 





trunks H tothe hopper and furnace B at a temperature sufficiently 
- la ce te combustion of the fuel. (Accepted April 
22, 1897). 


9307. A.G. Mumford and A. Autheny, Colchester, 
Essex. Apparatus for Controlling the 
Feed Water to Steam Generators. [3 Figs.] May 2, 
1896.—The apparatus consists essentially of a box or chamber A 
containing a float B, of a valve chest A! containing a valve C, the. 
said valve chest being in communication with the float box or 
chamber by means of a large passage a through which the con- 
nection between the float and the valve passes. The upper part 
of the float box A is in communication with the steam space of 
the boiler by means of a pipe a', and its lower partis in communi- 
cation with the water space thereof by means of a pipe a2, the 
position of the float box with respect to the boiler being such that 
at both the highest and lowest working level of the water in the 
boiler there is water in the box to support the float. The valve 
box A? is connected with the feed supply pipe by means of pipes ¢ 
and c}, The float B is connected with the spindle C! of the. 
valve C by means of lever D, one end of which engages with the 























valve spindle, while the other end is connected to the float by 
means of alink E. The lever Dis pivoted to the end of a rod F 
which passes into the valve chest A! through a suitable stuffing- 
box such as a*. The position of the end of this rod E, to which the 
lever D is pivoted, is controlled to vary the height of the point 
of pivot by means of a hand lever such as G pivoted at one end 
to a bracket a4 on the exterior of the valve chest Al, and having 
at its other end a spring-controlled pawl g adapted to engage with 
a toothed quadrant H carried by the box or chamber A. As the 
position of the float B and consequently the water level in the 
generator depends upon the position of the fulcrum of the lever D, 
the valve C which controls the wer gl of feed water to the boiler 
can be adjusted through the hand lever G and rod F to give any 
desired working water-level in the boiler. By lifting the hand 
lever as high as it will go, the valve C may be held open for filling 
up the boiler, while by quickly raising and lowering the said lever 
the valve may be repeatedly lifted off its seat to clear or remove 
any obstructions. (Accepted April 22, 1897). 


VEHICLES. 


10,604. J. Davidson, Belfast. Wheels for Motor 
Cars, &c. (4 Figs.] May 16, 1896.—Referring first to Figs. 1 and 
2, a, al are the two dish-shaped circular discs of metal or other 
suitable material. Each disc a is stamped or otherwise formed 
with a rim or circumferential flange b or b1, the arrangement being 
such that when the two discs are placed together face to face with 
their concave faces inwards as shown in Fig. 2, the two rims or 
flanges b, bl combined willform a rim adapted to receive a pneu- 
matic, solid, orother tyre c. A solid tyre of circular section is 
shown, but the rim may be shaped to receive atyre of flat or 
other form. The two discs a, a! are secured at their centres by 
means of bolts or rivets d toa naveor hub e adapted to carry an 
axle or axle-box. Strengthening or bearing rings /, f1 are shown 
fixed to the faces of the nave e. The two discs a, a! are also 





secured together at a short distance from the outer edges b, b! by 
means of bolts or screws g, a ring h of rubber, wood, or other 
material being preferably placed between the discs at that place 
for the purpose of preventing tremor. Radialarms hl are advan- 
tageously employed for the purpose of centring and supporting 
the ring A in place during the building of the wheel, In Fig. 3 
the discs a@ are shown formed with embossed, fluted, or corrugated 
portions a* which give the wheel the appearance of being made 
with spokes, and also serve to strengthen it. The discs may 
also be formed with symmetrically arranged radial openings 7. 
These openings have for object to reduce the weight of the wheel 
and also to impart to it a more elegant appearance. In all the 
forms of wheels above described, the discs may be secured to a 
separately constructed rim which may or may not be adapted to 
hold atyrec. (Accepted April 22, 1897). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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LANARKSHIRE AND DUMBARTON.- | 
SHIRE RAILWAY. 
(Continued from page 734.) 

Tue machinery for operating the swing bridge | 
at Bowling (illustrated in our previous article) 
has been supplied by the Glenfield Company, of 
Kilmarnock, and is illustrated by our two-page 
plate this week. A first consideration in design 
was that the bridge when at rest should be sup- 
ported on the masonry abutments free of all 
wedges ; it is entirely disconnected from the machi- 
nery when in place, and to this feature we shall 
refer later. The lifting machinery consists of a 
centre pivot lifting ram, 384 in. internal diameter, 
with a stroke of 4 in. (Figs. 86 and 88). To pre- 
vent the bridge being lifted more than this, 
height lugs are cast on the ram. This ram carries 
the whole weight of the bridge with the exception 
of the counterpoise, there being two tail rams | 
having a lift of 2 in. Immediately above these 
rams are placed the tail rollers of the bridge, and 
these rams when in a raised position form a por- 
tion of the tail roller path (Fig. 86). 

For slewing purposes two direct-acting hydraulic 
cylinders are also placed under the bridge, as 


conditions only the front portion of these cylinders | 


are in use, the one cylinder used as an ordinary ram 
opening, and the other closing, the bridge, the back 
of the cylinder in each case being open to the 
return water. If, however, one of these hydraulic 
engines should get out of order, the bridge may be 
rotated both forward and backward by the other. 
This only involves a readjustment of the valves, 
so that a constant supply of pressure water is in- 
troduced to the front of the cylinder, the back 
getting alternately pressure water and return water, 
the same quantity of pressure water being used in all 
cases, and a constant power being maintained in the 
cylinders, both for opening and closing under all con- 


ditions. The auxiliary rams are provided for the pur- 


pose of raising the bridge when thecentreram is under 
repair, the top table of these rams forming, when 
raised, a continuation of the roller path (Fig. 88). 
To prevent the bridge exceeding a certain speed in 
rotating, discs are introduced in the pressure pipes 
communicating with the slewing cylinders, and auto- 
matic gear is provided for gradually reducing the 
speed of rotation towards the end of the travel. 
This consists of an arm attached to the crosshead of 


| the slewing ram coming in contact successively with 


adjustable ruffs on a rod working, through bellcrank 





number of vessels passing through the canal, varies 
considerably. The average, as a rule, is about 20; 
but as many as 60 or 70 are occasionally taken 
through ; but to facilitate the passage of boats at 
such busy times—when the fishing fleets are crossing 
Scotland to find new ground—a large basin, as 
already described, has been made at each side, so 
that many may pass through at one opening of the 
bridge. Again, there are four hydraulic capstans 
for warping the vessels through quickly. These are 
of the usual three-cylinder turnover type. The 
whole of the machinery was subjected to a hydraulic 
pressure of 3000 Ib. per square inch. 

As regards the maintenance of railway communi- 
cation, the bridge can be lifted in 6 seconds and 
rotated in 32 seconds ; but this latter speed can, if 
necessary, be exceeded ; but in such case the pres- 
sure in the tail of the slewing cylinders might be un- 
duly high. For working the bridge a cabin has been 
provided, as shown on Figs. 110 and 111. This is 
over the abutment at the tail end. In this the levers 
for working both the signals and the bridge are 
placed. The block system is adopted, and the whole 
of the bridge and signal levers are interlocked, so 
that before the bridge can be raised all signals must 
be at ‘‘ Danger.” The locking lever, on being 


shown in Figs. 86 and 87. This is the first in- levers, the cock placed in the discharge pipe at the | drawn over to withdraw the bolts at either end 
tail of the ram, so that the discharge of water from 


stance of the application of direct-acting rams for 
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slewing a railway bridge, and it has been found in 
practice to be much more efficient than the older 
method of opening by rams operating multiplying 
sheaves with chains, which require constant 
attention owing to the wear of the links and the 
large number of working parts. The bridge with 
(lirect-acting rams is also better under control, 
the working parts being reduced to a minimum. 
The rams are attached by means of connecting-rods 
with ball-and-socket connections at either end to 
the underside of the main cross-girders (Fig. 88). 
There are also placed on either side of the centre 
pivot ram, auxiliary rams immediately under the 
main girders, and suspended from the main girders 
above these rams are tandem rollers of sufficient 
strength together to carry the whole weight of the 
bridge. For these rollers, paths formed of cast 
steel are also provided. Under ordinary working 
conditions the rollers are suspended } in. above 
the paths, and only act in the case of a very high 
wind tilting the bridge when swinging. But should 
the centre lifting ram get out of working order, 
the bridge would settle down on these rollers, and 
continue to act as usual, in which case the whole 
of the weight of the bridge would be borne by 
them. The auxiliary rams. have a diameter of 
28 in., and a stroke of 4 in., and together are equal 
i area and in lifting power to the main ram. All 
the rams, with the exception of those operating the 
tail of the bridge, are of cast mild steel, the tail 
rams and the slewing cylinders being of cast iron. 
The cylinders of the hydraulic slewing gear 
(Figs. 89 to 94) have a diameter at the front of 7 in., 
and the area of the back is twice the area of the 
front, while the stroke is 8 ft. 3in. In ordinary 
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the back end of the piston in closing the bridge, or 
of admission in opening the bridge, is retarded to- 
wards the end of the stroke. 

The hydraulic pressure for operating the machi- 
nery is generated by a 50 horse-power engine. The 
diameter of the two steam cylinders is 14 in., and 
the stroke 16 in., while there are four water 
cylinders, each 22 in. in diameter. The steam pres- 
sure is 100 Ib., and the engines, working at 100 re- 
volutions, give a supply of 60 gallons of water per 
minute at a pressure of 900 lb. to the square inch. 
The steam and water cylinders are arranged so that 
one of them may be worked separately ; and they 
have been designed and constructed to withstand 
heavy shock, the plungers of the water cylinder 
being of delta metal. Steam is generated in two 
boilers 15 ft. long by 5 ft. in diameter, having 
Galloway tubes, the evaporative power for each 
being equal to 1300 lb. of water per hour. The 
engines and boilers are fitted in separate and 
adjoining arches of the viaduct, and in a third is an 
accumulator, which has a stroke of 15 ft., the dia- 
meter being 15 in. Of course, it is fitted with 
governors controlling the speed of the steam and 
water engine. The accumulator has a capacity of 
115 gallons. 

As indicating the adequacy of the power plant it 
may be said that the largest cylinder for the central 
lifting ram has a power for raising 486 tons, while 
the water consumed is 16.7 gallons. Including that 
for the tail cylinders, the consumption each time the 
bridge is raised is 17.5 gallons, for slewing 13.7 
gallons, in all 31} gallons. In closing the bridge the 
consumption is 13.7 gallons. The number of times 
the bridge requires to be opened daily, i.e., the 








The lifting lever being drawn over, 


lifting lever. 
locks the locking lever and releases the slewing 


lever. The slewing lever then being thrown over, 
locks the lifting lever. This interlocking is reversed 
as the levers are returned into their places. 

In addition to the locking effected in the 
cabin, the bridge itself automatically interlocks 
the levers operating it. Thus, when the lifting 
lever has been pulled over and the bridge begins 
to rise, it locks the locking lever, and at the com- 
pletion of lifting releases the slewing lever. This, 
in its turn, is drawn over, and the bridge at the 
commencement of its rotation locks the lifting 
lever, which cannot be returned until the bridge 
is in the closed position (Figs. 108 and 109). 

The bridge, as it starts to rise, lowers the counter- 
balance catch, which, falling in front of the crank 
operating the locking, prevents this being moved. 
When the bridge is lowered this catch is oon raised, 
and releases the crank operating the locking. The 
connections for locking the bridge are shown on 
Figs. 101 to 107. The connection for signals on 





the far side of the bridge—that furthest from the 
mechanism—is effected in the same manner. 

In addition to the mechanical locking, the whole 
of the signals are electrically repeated, and a disc 
is placed in the cabin above the bridge, and at the 
signal cabins at either side — that at Old Kil- 
patrick 1} miles distant, and at Bowling } mile, 
clearly indicating the actual position of the bridge. 

This electric locking is as follows: The lock- 
ing lever of the bridge is normally locked. The 
lock bolt can only be withdrawn when the sections 
from Bowling Station box tothe swing bridge box, 
and from Kilpatrick box to the swing bridge 
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Fig. 118. 
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box, are clear with the block telegraph instru- 
ments, signals, and points ix normal positions. To 
clear the lock bolt the- signa!man in Kilpatrick and 
Bowling Station boxes must each pull a lever in 


their signal frame; at Kilpatrick the pulling of the | 


lever mechanically locks the starting signal lever, 
and at Bowling the drawing of the lever locks the 
home and starting signal lever and all the points 
on the up line between Bowling Station and the 
swing bridge. 


The levers in Kilpatrick and Bowling swing bridge | 


boxes are locked in the pulled over position until 








locked at ‘*Danger” at all times, and are only re- 

| lieved by the **Line clear” signal (lowering of 
| semaphore arm of block instrument) from Bowling 
swing bridge box. 

The signals named are fitted with electrical re- 
versers by which they are automatically returned 
to ‘* Danger” by the trains passing over the treadle 
put down in advance of the signals. The levers of 
these signals are fitted with backlocks which prevent 
the signalman pulling off the signal a second time 
until the line has been cleared, and the usual process 
| of offering a train, and its acceptance by the bridge 





not far enough to clear the locking, or to permit 
the signals being pulled off a second time. 

When the ‘ Line clear” signal is given by the 
signalman in the bridge box, the bridge is locked 
until the train for which the signal is given has 
‘crossed the bridge and passed over a treadle 200 
yards in advance on the Bowling side and 400 yards 
in advance on the Kilpatrick side. When the 
| bridge locking lever is pulled it becomes impos- 
sible for the bridge signalman to accept a train 
‘from either side. As illustration of the work- 
ing of a train, say, from Kilpatrick to the Bow]- 


the bridge is closed and relocked. The levers of | signalman, has been gone through again. The ing swing bridge, Kilpatrick gives ‘‘ Line clear’ 


the up home and up starting signals at Bowling 


levers can, however, be thrown back sufficiently to 


signal. If the line is clear Bowling swing bridge 


Station and down starting signal at Kilpatrick are ' put the signals at ‘‘ Danger” in emergency, but , box gives ‘*Line clear” signal (three beats op 
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the plunger which lowers the arm). This lowers 
the red arm of the block instrument at Kil- 
patrick, and simultaneously unlocks the lever of 
the starting signal at Kilpatrick. The Kilpatrick 
starting signal is fitted with an electrical reverser 
by which the signal is thrown to ‘‘ Danger” on the 
train passing over the treadle in advance of the 
signal. Kilpatrick gives ‘‘Train entering section” 
signal, and in acknowledgment of this, Bowling 
swing bridge box raises the arm of the block in- 
strument to ‘‘ Danger,” and in doing so locks up the 
plunger by which the arm is lowered until the train 
passes over the treadle 200 yards in advance 
of the bridge. In passing over the treadle the 
train throws the down home signal of the swing 
bridge to ‘‘ Danger” and clears the lock on block 
plunger. The same arrangement, of course, ap- 
plies to the working of trains in the opposite direc- 
tion. 

Electric bell communication, too, has been made 
between the accumulator house and the cabin, so 
that the signalman can notify to the men attending 

















upon the machinery when the bridge is to be, flooring is of buckle-plates with ballasting (Fig. 
opened, and to this a reply must be given before| 116). The parapet is a light lattice girder (Fig. 
the signalman sets agoing that series of levers| 117). The details are so clearly shown on the 
which automatically controls each successive action. | engravings that there is no need to deal further 


An alarm bell is also attached to the accumulator, | with the structure. 
which is rung continuously should the accumu- The bridge over the railway and the River Kelvin 
lator descend without automatically restarting the | for a new road at Partick Central Station is illus- 
engine. | trated on page 804 by Figs. 118 to124. The railway 
Perhaps the most striking structure on the! is on a curve of 12 chains radius, while the river 
railway is the viaduct over the Kelvin Valley, | winds its way, curving quickly and passing along the 
near Maryhill Barracks, illustrated by the engrav- wholelength of the station. A large number of dilapi- 
ing on page 820, reproduced from a photograph | dated dwelling-houses were purchased and razed to 
by Annan, Glasgow, and by the sectional details | the ground, as a site for the new station, while the 
in Figs. 113 to 117, page 803. There are seven| new bridge supersedés a narrow masonry structure, 
arches on the one pi on and three girder spans, | which, however picturesque, was not in keeping 
with an abutment arch as shown by the view on| with the splendid new road constructed alongside 
page 820 and the plan Fig. 113. The masonry is/ the Pointhouse shipbuilding yard to the vehicular 
entirely of sandstone, the piers being 29 ft. 9 in.| ferry across the Clyde to Govan. The river, 
wide (Fig. 115) founded on a concrete base. The} although as a rule shallow and not very pellucid, is 
steelwork, which is immediately over the river, con-| liable to floods, and a retaining wall was constructed 
sists of three plate-girder deck spans 46 ft. span on| of rubble concrete alongside the station, which is 
the skew. The girders are 4 ft. 3} in. deep, and the! about 12 ft. above the water level. There is an 
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island platform, with platforms also for goods 
trafic. The bridge over the railway is of four 
spans, as shown on the elevation (Fig. 118), the 
longest being 46 ft., and there is a series of seven 
plate girders, the two outermost in cross-section 
(Fig. 120) being 3 ft. 6 in. deep, and the others 
3 ft. These rest on heavy bearer girders carried on 
columns which are of cast iron where they rest on 
the platform, but of steel where they are in the 
6-ft. way. This principle has been adopted through- 
out the railway, as some recent accidents have 
shown that derailment readily smashes the cast- 
iron column and brings disaster. The inner 
longitudinal girders are spaced at 8 ft, 34 in. 
centres, with brick jack arching of two-ring work, 
having a rise of 1 ft. 10in. The haunches are 
filled in with concrete, and finished with 14 in. of 
asphalte. Under the footpaths, where the distance 
between girders is 9 ft., the flooring is made of 
buckle plating as shown in Fig. 120, to provide a 
trough for gas and water pipes, &c. The road- 
way is 30 ft. wide, and the footpaths at each side 
10 ft. 

The span for the river is on a very slight skew, 
the square span being 90ft., and on the skew 
90 ft. 10in. There are six longitudinal girders, 
spaced at 10-ft. centres, and all are of the double 
lattice type (Figs. 118 and 124). The ends are sup- 
ported at one side on a pier 58 ft. 6 in. wide over 
the face, and on the other side by an abutment, 
both of masonry founded on the rock below the 
river bed. The span over the river is floored with 
steel troughing for the roadway, with buckle 
plating as before for the footpaths, but in this case 
the plating is inverted to increase the headroom 
slightly. The main girders are 7 ft. deep, the 
outer ones being 2 ft. 3 in. over the flanges. They 
are cross-braced together by 6 in. by 3 in. by $ in. 
angles. The steel troughing over the girders is 
12 ft. deep, and was pressed in 30-ft. lengths. 
Roller expansion bearings (Figs. 121, 122, and 123) 
are provided, the rollers being 4 in. in diameter 
and 2 ft. 6 in. long, of cast steel. The parapet is 
of ornamental cast iron 4 ft. high, and the piers 
and abutments have been surmounted with masonry 
pilasters, giving the structure a handsome appear- 
ance. The entrance to the station is from the 
bridge, and the booking and parcel offices have 
been built on girder-work on the level of the street. 

Having dealt with the important viaducts, we 
turn now to the bridges on the line. As we have 
already mentioned, there are some heavy bridges ; 
the largest span is 120 ft., and of this there 
are three cases, principally over the main road 
from Glasgow to Dumbarton. Another typical 
span is of 76 ft. These are of the lattice type. 
The railway has a very large number of small street 
crossings in the suburbs of Partick and Whiteinch. 
Originally it was intended to make the flooring 
of troughs built up of angles and plates ; but sub- 
sequently the contractors specially pressed a trough, 
which was not only economical but insures a water- 
tight floor over the streets, which is an important 
consideration. We have chosen for illustration a 
few typical designs. 

One of the long-span bridges carrying the railway 
over the Dumbarton road is illustrated by Figs. 125 
to 129, page 805. In this case the railway is on a 
curve of 22 chains radius, and the span is 118 ft., 
while the width between parapets is 26 ft. 8 in. 
The abutments in this case are of masonry, faced 
with coursed ashlar. The width is 6 ft. at base, 
with two steps at the back, reducing the thickness 
to 5ft. at the top. The wing walls are straight, with 
a maximum thickness of d ft. at the bottom, tapering 
to 3 ft. at the top, and with a batter of 1 in 8. The 
main girders are of the double lattice type, 9 ft. 
10 in. deep over angles, with 2 ft. 2 in. flanges 
at top and bottom (Figs. 125 and 126). The 
girder is divided into 16 bays of 7 ft. 0}in. each. 
Carried on the panel points, which are 7 ft. 0} in. 
apart, are cross plate girders 17 in. over the angles 
and 16 in. over the flanges. These carry on the 
lower flanges seven bearers, placed at 3 ft. 6} in. 
centres. They are 8in. deep, and built up of web- 
plates 4 in. by 3} in. by 3$in. Flat g-in. plates 
were riveted to the top of these, a somewhat novel 
arrangement of flooring, but one insuring economy. 
This system of flooring has been adopted in all 
cases for spans of 80 ft. and upwards. The 
two main girders are 91 tons 6 ewt. in weight, and 
the superstructure, including cross-girders, floor, 
&c., weigh 225 tons 12 ewt.; the whole weigh- 
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ing 316 tons 18 cwt., or 2 cwt. per square foot. 
The bridge was tested with four of the heaviest 





Caledonian engines, weighing 160 tons, and the de- 
flection at the centre of the girder was only } in. 

Another and somewhat similar type has 82-ft. 
girders 7 ft. 6 in. deep, of the double lattice type, 
with 2 ft. flanges and 3 ft. 6} in. at the base. They 
are spaced at 29 ft. 4 in. centres, and to support 
the decking there are four cross-girders spaced at 
10 ft. 8 in. centres. These are of the plate type, 
1 ft. 6% in. over the angles, with flanges 1 ft. 6 in. 
wide. Between these the floor is of built-up trough- 
ing, but, as we have already stated, in many of the 
bridges special pressed troughing was substituted. 
The total weight of the girders is 53 tons 4 cwt., 
while the troughing, ballast, and permanent way is 
122 tons 18 cwt. ; in all 176 tons 2 cwt., equal to 
14 cwt. per square foot. This bridge was tested 
with a moving load. 


(To be continued.) 
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Tue four chapters we now have to notice are 
contributed by Captain Orde Browne, Colonel Sir 
George Clarke, and Mr. Brassey, two being from 
the editor’s pen. They constitute four admirable 
essays dealing with the question of naval warfare, 
and the last of them, on ‘‘ Principles of Imperial 
Defence,” is not the less welcome—perhaps addi- 
tionally so—because it is a reprint of an address 
delivered by Mr. Brassey at Melbourne, before the 
Imperial Federation League of Victoria, at a meet- 
ing held to commemorate the battle of Trafalgar. 
We will, however, deal with Captain Orde Browne’s 
chapter first, as it stands somewhat apart from the 
rest. The subject is ‘‘The Attack of Ships by 
Artillery Fire.” It will be remembered by readers 
of the Naval Annual that last year the author gave 
a graphic representation, in the form of a series of 
rectangles, of the energy of fire that might be de- 
livered per minute from all the guns of various 
classes of ships respectively. The striking feature 
about the diagrams was the great superiority of 
some foreign cruisers over those of our own Navy. 
For instance, the Chilian cruiser Esmeralda has 
an energy of fire of 509,091 foot-tons per minute, 
as against the 306,647 foot-tons per minute of the 
Powerful or the Terrible. That is a sufficiently strik- 
ing fact at first glance, but when we remember the 
enormous size of the British vessels, and the com- 
paratively moderate dimensions of the Elswick 
cruiser, the figures become more impressive. The 
Powerful is over 14,000 tons displacement, whilst 
the Esmeralda is only about half that size, so that 
the former vessel has an energy of fire per minute 
of but 21.6 foot-tons per ton of displacement, whilst 
the corresponding figure for the Esmeralda is 72.2 
foot-tons per ton of displacement. It would appear 
that, to a good many persons, these figures seemed 
final, as determining the relative efficiencies of the 
ships as fighting machines, but those who are in 
the habit of making comparisons of warships know 
that to judge of them solely by the weight and 
velocity of metal thrown a minute would be about 
as sensible as to value a boxer on his biceps alone, 
and forget all about legs, back, lungs, and stomach. 
Now in a warship the engines are the legs, strength 
of structure the back, coal endurance the lungs or 
wind, and ammunition supply the stomach. It is 
a sound stomach that enables the prizefighter to 
go on hammering away long after he ought to have 
been beaten, and to give the finishing blow when 
the enemy has not a shot left in his locker. 

Another essential for the boxer is sound nerve, and 
the nerves of the warship are her crew. British 
war vessels, as a rule, are exceptionally strong in 
wind and stomach (we may be sure the nerves are 
sound), but these qualitities do not make much 
show on paper. When the prizefighter strips, we 
are struck by the muscular development of his arms 
and fists—his armament, in fact—but it is only at 
the end of the fight that we realise the value of 
stomach. 

The necessity for other things besides gunfire is 
so obvious that one would think it superfluous to 
refer to the matter, but apparently it is not so. 
Captain Orde Browne tells us that ‘‘ during the 
past year this ‘energy of fire per minute’ has 
been adopted by some writers, and the expression 
used as if it had long been recognised as a measure 
of fighting power, while, onthe other hand, it has 








been denounced by others as altogether misleading.” 
We conclude that Captain Orde Browne’s reply to 
the latter class of critics would be very simple. He, 
as a gun and armour specialist, considers only that 
part of the ship which falls within his province, 
leaving others to deal with the remaining features 
of design ; and we may add, at this point, that in 
his diagrams he has afforded a valuable means 
of judging at a glance of one important element 
of attack. Of course, ‘‘ energy of fire per minute ” 
is not an infallible method of arriving even at 
the value of armament; but then in warship 
comparison nothing is infallible. A 13}-in. gun, 
with its 1200-lb. shot, might put an enemy out 
of action at the first round, whilst a dozen 100-lb. 
shot from a 6-in. quick-firer might produce no 
very serious effect; on the other hand, the one 
big shot would very possibly miss altogether, whilst 
if only one of the 100-lb. projectiles got home, it 
might do a serious amount of damage. All these 
points only go to show that the diagrams must be 
used with intelligence, and though Captain Orde 
Browne can give us facts in a concise form, he 
cannot supply us with brains for understanding the 
facts, nor experience by which to apply them. In 
the course of this suggestive chapter are given a 
good many instructive comparisons of existing ships. 
Like all the author’s writings, it bears evidence of 
knowledge and conscientious work. 

Sir George Clarke’s contribution is on ‘‘ The 
Limitations of Passive Defence.” It opens with 
the statement of two propositions laid down by 
Admiral Sir A. Hood, who is now Lord Hood, in 
1891. The statements were: Firstly, that ‘‘our 
military ports both at home and abroad should be 
armed and garrisoned in such a manner as to render 
them independent of the assistance of the Navy.” 
Secondly, ‘‘ That so long as the Navy is maintained 
at a strength equal to that of the two most power- 
ful navies combined, no fear, excepting under most 
extraordinary conditions, need be entertained of 
the attack of our first-class military ports at home 
by the enemy’s fleets ; but they will always be sub- 
ject to the attack of the enemy’s torpedo-boats and 
vessels within their limits.” Admiral Hood, there- 
fore, considered that to the Army we should con- 
fide the protection of the whole of our ports. 
Sir George Clarke says that the two propositions 
thus laid down by an eminent late First Sea Lord 
are technically indisputable, but they do not go 
to the root of the matter, and in one important 
respect they are open to grievous misunderstanding, 
and on this text he discourses on the need of a 
strong Navy. It seems something of the nature of 
a reversal to find a military officer traversing, in 
favour of sea power, the arguments of a naval 
officer in support of defence by the land forces. 

There is one point in favour of increasing the 
Navy which is not generally advanced. It is that 
though soldiers are useless afloat, sailors make ex- 
cellent troops when on shore expeditions. Since 
masts and sails have disappeared, and sailors have 
taken to leggings and company drill—it is said in 
some ships they even practise the goose-step on 
calm days—Jack Tar has approached nearer and 
nearer to Tommy Atkins; but in all times the 
men of the British Navy have given an excellent 
account of themselves ashore. This, perhaps, 
minor and speculative aspect of the question is 
not, however, canvassed by Sir George Clarke. 
‘‘The measure of the probability of attack,” he 
says, ‘‘upon our seaboard at home and abroad 
depends absolutely upon the power which an 
enemy can exert at sea. The necessary standard 
of garrisons, armaments, and fortifications of our 
ports is, or should be, ruled by a single considera- 
tion, ‘What can an enemy’s navy be reasonably 
expected to attempt at sea, over and above main- 
taining its contest with the naval strength of Great 
Britain?’”” The answer to that question, the 
author says, ought to regulate the whole policy of 
the empire in relation to passive defence. Sir 
George Clarke says that the correctness of his 
reasoning is based upon elementary common sense, 
and we agree with the statement as far as it goes. 
If Sir George Clarke would give the answer to the 
question he sets, our task of apportioning the means 
of defence would be an easy one. As neither he 
nor any one else can foretell in what wars we may 
be involved, who our enemy or enemies may be, 
nor how the fortune of battle may incline, we must 
always leave a large margin for contingencies. 
It is this disputable border territory that affords 
a battle-ground for controversialists of all opinions 
and qualities. Sir George Clarke is both one of 
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the sanest and best informed of the disputants, 
and it is to be regretted that he has not 
elected to stand and fall by his own opinion, 
supported by known facts and the reasonable 
probabilities to be deduced from them, rather 
than lean on quotations from other authorities. 
However, we are all at one with the author in 
holding that in the Navy chiefly we must put 
our trust, and now that sound principles have 
been instilled into the public mind, we look with 
surprise at the heresy which so long prevailed, not 
only with unthinking or uninstructed persons, but 
in high quarters to which we might have looked 
for sounder views. Sir George Clarke’s chapter is 
a short one, but it is full of matter, and should be 
read by every taxpayer of the kingdom. 

The last sentence might be applied with even 
a wider range to the two next chapters, which 
are contributed by the editor. Mr. Brassey first 
gives us a brief account of the naval and military 
forces of Australia. They are not extensive, but 
we believe, so far as personnel is concerned, that 
they are of excellent quality from the point of 
view of raw material; unfortunately, in some 
cases they cannot be looked on as more than 
that. If, however, the views are absolutely sound 
of those who maintain that a strong fleet is a suffi- 
cient answer to menace from attack to any part of 
the Empire, then there is little need for Australia 
to trouble about military preparation so long as the 
British Fleet is adequate for its work. Whether 
Australia should, with other dependencies of the 
Crown, contribute its share towards the military 
expenditure which is for the common good of all, is 
another branch of the problem, which receives atten- 
tion in the chapter following on ‘‘ Principles of Im- 
perial Defence,” which Mr. Brassey also contributes. 
This is a reprint of the address already referred to 
as being delivered in Melbourne. We should regret 
that limits of space prevent us from making ex- 
tracts from this section of the book were it not that 
we feel it is far better it should be read in its en- 
tirety, as it doubtless will be by a large majority of 
persons taking an intelligent interest in these 
questions, as, of course, every citizen should. 
It must suffice to say here that Mr. Brassey 
gives most cogent reasons why Australians should 
not press too strongly for purely local defence. ‘‘If 
the British China squadron were to be defeated in 
battle,” the author says, ‘‘the command of the 
Pacific and neighbouring seas would be temporarily 
lost. British commerce would be interrupted, and 
Australia would be liable to invasion by Russian 
troops from Vladivostock, or French troops from 
Saigon. The squadron now in Australian waters 
would be powerless to prevent it. .... It is 
absolutely certain that the Orlando and War- 
spite would do more to defend the coasts of 
Canada and Australia in Chinese waters than 
they could do if they remained in Canadian or 
Australian waters.” In regard to ‘‘ the burden of 
defence,” Mr. Brassey says: ‘‘ We have been able 
to hold our own up to now against our probable 
enemies, but should those enemies become more 
numerous at a time when commerce and industry 
are not so prosperous as they are now, the British 
taxpayer may find the burden almost too heavy for 
his shoulders alone. . . . Is it just that we, 
who live in the Old Country, should contribute 
20 times that which you do to the common de- 
fence?” These are questions of a truly Imperial 
nature, and we must refer our readers to the 
es in which Mr. Brassey so ably deals with 
them. 

Every one will be glad to see Mr. Thursfield has 
again been able to take up his old work of discuss- 
ing the naval manceuvres of the year, which he 
does at considerable length. Mr. G. R. Dunell 
contributes a chapter headed ‘‘ Marine Engineering,” 
which, however, is chiefly confined to the water- 
tube boiler question. The author leans to the 
opinion that small tube, or express, boilers are 
likely to supersede the larger tube variety for 
even the more powerful vessels of the Fleet. The 
trials of the Powerful and Terrible are referred to 
at some length in the course of the chapter, and a 
comparison is made of weights, space occupied, 
fuel consumption, &c., of the two types of water- 
tube boilers respectively. Mr. John Leyland 
writes an excellent chapter reviewing ‘‘ Recent 
Naval Literature,” and the first part of the work 
concludes with a short chapter by the editor on 
‘Manning ;” which is a subject Mr. Brassey has | 
followed very closely for some time past. We do 
not notice this chapter at length now, as we shall 


probably at a future date have occasion to return to 
the question in connection with work he has done. 

The usual tables on British and foreign ships and 
the section on armour and ordnance form the other 
sections of the book. There is also the useful 
appendix of reprints of official documents, c., 
relating to the Navy. 





What is Electricity? By Professor JoHN TROWBRIDGE. 
London: The International Scientific Series. Kegan 
Paul, Trench, Triibner, and Co., Limited. [5s.] 

This is a question that is frequently asked, and 

there are not a few who seem quite surprised when 

a clean-cut answer is not promptly given. Of 

course, it is easy to describe electrical phenomena 

in terms of rejected fluid theories, and more difficult 
to do so in terms of accepted ether hypotheses, but 
that is quite a different thing from saying what the 
entity itself is. In spite of the all-round progress 
made during the last 30 years, we know no more 
about the essential nature of the agent concerned 
than did Benjamin Franklin 150 years ago. We 
continue to use the terms positive and negative 
which he introduced, but what they really connote 
no one can say. There are some—the substan- 
tialists—who hold that electricity is a kind of 
matter, others that it isa form of energy. Lodge 
says it is a mode of manifestation of the ether ; 

Nikola Tesla believes that it is ether associated 

with matter. 

These views—despairingly conflicting as they are 
—of some of our leaders in science in no way help to 
unravel the mystery ; they merely substitute one 
unknown for another. After all, what is matter ? 
What is the ether ? How is matter associated with 
the ether? Tosuch fundamental questions we can 
return no other answer than the now famous igno- 
ramus. They make, or tend to make us painfully 
conscious of the infinitude of our nescience. 

Lord Kelvin must have been brooding over these 
provoking unknowns when he wrote to Professor 
Tait in 1862, and to the writer in 1892, ‘‘ Tell me 
what electricity is, and I'll tell you all the rest.” 

But this inability of ours to detect electricity in 
its primordial form need exert no distrustful, no 
depressing effects on the mind of the student of 
physical science. Let him remember that a ray of 
light is an unexplained phenomenon; yet what 
wonderful truths it revealed tu Fresnel, what 
knowledge has: been wrested from it by means of 
the spectroscope, and what marvels is it not every 
day recording on photographic plates ! 

If he feels himself morosely affected by this 
agnosticism, let him recall the astronomical pheno- 
mena which are accurately calculated years in ad- 
vance without any knowledge whatever of the 
nature of gravitation ; or let him think of that mas- 
terly bit of analysis which led to the discovery of 
argon without any knowledge of what chemical 
affinity is on the part of Lord Rayleigh or Pro- 
fessor Ramsay. 

If he is a practical man, let him reflect that the 
engineer lives amid stresses and strains, and though 
ignoring the intimate nature of the forces which he 
uses, builds up powerful engines and dynamos, and 
as successfully tunnelsa Mont Cénis as he throws 
a bridge across the Hudson or the Firth of Forth. 

Probing deeply into the arcana of nature is an 
unremunerative operation. The main thing is to 
push back the frontiers of knowledge ; to ascertain 
whether, after all, the various activities with which 
we deal are not different manifestations of one 
simple power, different harmonics of one and the 
same fundamental. This is to be achieved not by 
speculation, but by observation, measurement, and 
correlation. ‘‘ A well-trained physicist listens with 
as much intolerance to the speculations of a philo- 
sopher on the origin of force, as Moltke would have 
listened to the philosophical faculty of the Univer- 
sity of Berlin on the origin of war.” 

These words we take from a book recently pub- 
lished under the title, ‘‘What is Electricity?” It 
is written by Professor Trowbridge, of Harvard 
University, and is such a manual as we would 
expect from the pen of a veteran professor and 
original investigator. The title of the volume is, 
however, unfortunate, it has a very sensational 
ring. Besides this the book does not justify the 
title, for it deals throughout with the transforma- 
tion of electric energy rather than with the 
theories that have been formed about electricity 





itself. It is true that here and there we are told 
something about the ‘‘ mysterious influence” which 
the ‘‘mysterious phenomenon” exerts ; even the 





heading of the twenty-second and last chapter 
is the catching interrogative, ‘‘ What is Elec- 
tricity ?”. but when one has got to the last line 
of the last page of this final chapter, he can only 
add, we think, to our former ignoramus the still 
more formidable ignorabimus. 

In this very interesting work Professor Trow- 
bridge aims at giving a clear exposition of electrical 
phenomena based on Maxwell’s far-reaching electro- 
magnetic theory. It is distinctly non-mathematical, 
and in this sense only do we agree with the author 
in calling his mode of treatment ‘‘popular.” Every 
one of the 24 chapters abounds with valuable in- 
formation which, for the most part, one would have 
to dig out of the Proceedings and Transactions of 
learned societies. Every important subject is dealt 
with in a clear didactic manner, from the voltaic cell 
even to the sun as a generator of electric waves ! 

We confess, however, we do not like the word 
‘* bolt” in the following well-written lines : 


It seems at times as if the bolts of lightning grow 
envious of the great webs of wire which have been sprea 
over our cities, and delight to exhibit their horse-power 
by entering upon electric-light circuits, showing the 
dynamos how to burn out wires and set fire to buildings. 


We thought the objectionable term had been ex- 
pelled from scientific literature. It deserves such 
expulsion, as it gives countenance to a popular 
fallacy. 

The duration of a spark is several times described 
as ‘fa few hundred thousandths” of a second. 

A hyphen between ‘‘hundred” and ‘‘thou- 
sandths ” would do away with the ambiguity. 

On page 9 we are told that ‘‘ our best engines re- 
quire a pound of coal to produce a horse-power ;” 
but we cannot recall an authentic instance of this 
figure of excellence being reached. We must 
not forget that the simple condensing engine re- 
quires more than 2 lb., and the ordinary non-con- 
densing type nearly 4 lb. per horse-power hour. 

Apropos of the steam engine, Lord Kelvin is 
among those who say that itis passing away. That 
may be true where a waterfall is available; but 
such favoured spots are easily numbered. It is 
just as safe to reply with Trowbridge that ‘‘ flying 
may some day take the place of locomotion on the 
common road.” 

It is not many months since we heard a learned 
lecturer attribute the double burr made in a sheet 
of paper by the passage of a spark discharge to the 
oscillatory nature of the momentary leyden current. 
That lecturer will do well to consult page 184, 
where he will find that if the discharge is rendered 
non-oscillatory by introducing a suitable resistance 
into the circuit, the twofold burr will be still plainly 
noticeable. ‘‘The phenomenon is, therefore, due 
to a species of explosion in the paper, and is not 
due to the oscillation of the spark discharge.” 

We commend the following to architects : 


In building a new house, one should be careful to keep 
the electric wire circuit away from the gas-pipes. The 
practical electrician and the theoretical plumber would 
doubtless call this a scientific man’s superstition, but a 
long study of electrical sparks has made me respect their 
wide and varied manifestations of energy. (Page 177.) 


Professor Lodge has insisted in and out of season 
on the same, yet heteredox wiring is often done. 
More fires and accidents are obviously needed to 
rouse people up against such a dangerous system. 

What our author says about Franklin’s experi- 
ment reminds us of the hot controversy that took 
place between two of our great electricians, when 
one maintained that a lightning-rod might be hugged 
with impunity during a violent thunderstorm, and 
the other replied that it was little short of criminal 
to publish such views. The passage is this : 

The more one knows about the horse-power in lightning, 
the more one wonders at the temerity of Benjamin 
Franklin in drawing lightning from the clouds. He evi- 
dently regarded it as a lambent ethereal flame, capable, 
it is true, of giving disagreeable shocks; he knew its 
power in rending trees, and in setting fire to buildings, 
yet he could not have had a realising sense of its horse- 

wer. No one to-day would be willing to repeat 
Franklin's experiment in the manner that he perform 
it. (Page 177.) 

The following theoretical deduction is interest- 
ing, now that the air is full of talk about telegraphy 
without wires : 

It is possible to telegraph across the Atlantic Ocean 
without a cable. Powerful dynamo-electric machines 
could be placed at some point in Nova Scotia, having one 
end of their circuit grounded in Florida, with an overhead 
wire of great conductivity between these points, and 
carefully insulated from the earth except at the two 





grounds. By exploring the coast of France, two points 


not at the same potential could be found, and by means 
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of a telephone of low resistance the Morse signals sent 
from Nova Scotia to Florida could be heard in France. 
(Page 61.) 


The authorities of the Royal College of Science 


will find their opposition to the new railway scheme | 


strongly supported by the experience acquired in 
the Jefferson Laboratory of Harvard University. 


It was constructed with special reference to freedom 
from magnetic disturbances, in order that delicate ex- 
periments in electricity and magnetism might be con- 
ducted there. All the steam pipes and gas pipes were 
constructed of brass, and no iron rails were used in the 
flooring. This construction was costly, but it has been 
made useless by the presence of the overhead wire of an 
electric road. Every time an electric car passes, a 
fluctuation of the electric current is caused on the over- 
head wire ; all the delicate magnetic instruments in the 
laboratory throb in unison with the electric disturbance, 
and this, too, at a distance of at least 400 ft. (Page 50.) 

Professor Trowbridge ends this statement of his 
laboratory troubles by the pointed remark that 
‘* In scientifically enlightened Germany, the electric 
cars are not permitted to run near the great 
physical laboratory at Charlottenburg, near 
Berlin.” 


On the live subject of ocean telephony, our | 


author is disappointingly brief. ‘‘The charac- 
teristics of the human voice,” he says, ‘‘are com- 
pletely obliterated by the capacity of the cable. 
In order to speak under the ocean, some way must 
be found of neutralising this capacity.”” He might 
have added that this neutralisation is a problem of 
so difficult a nature that many leading electrical 
engineers have declared its solution to be im- 
possible. 

There are a few humourous brevities in this 
volume ; here is one ; 
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A friend, in commenting on the very erect attitude of | Compendium and Reading-Book of the English Language. 


one who was proud of a scientific achievement, remarked 
that, in time, the force of gravitation would correct all 
that. 

_ Dr. Trowbridge’s book is sure to find its way 
into the hand of every professor and every fairly 
advanced student of electrical phenomena. 





Compiled and Edited by FRanziskus HAHNEL. 
Bremen: Gustav Winter. 1897. 

A difficulty is often experienced by engineers in 

learning the proper rendering of technical terms 


into a foreign language. We all know the wonder- 


ful examples of ‘‘ English as she is spoke” which 


are to be met with in too many of the catalogues 
of foreign firms intended for distribution amongst 
the English-speaking peoples, and quite recently 
one of Her Majesty’s Consuls has called attention 
to errors of a like nature arising in the catalogues 
of English houses translated into Spanish. Tech- 
nical terms are, in the nature of things, quite as 
much a foreign tongue to a translator as that from 
which he is making his translation, and one may 
have a fair colloquial knowledge of a language, and 
yet be utterly at sea when it is necessary to get at 
the meaning of a technical or scientific article. With 
a view to meeting just such difficulties, an English- 
German reading-book has been drawn up by Mr. 
Franzikus Hiihnel, and is published at Bremen by 
Mr. Gustav Winter. 

Marine engineers and shipbuilders form the 
special clientéle which the peor has had particu- 
larly in view, and consequently a large proportion 
of the examples selected for translation have been 
drawn from such standard authorities in engineering 
as Messrs. A. E. Seaton, D, K. Clark, and Lloyd’s 
Register, whilst, to a certain extent, our own 
columns have also been levied on. Similarly the 
specimens of conversation and of business letters 
also largely deal with technical matters. The 
general arrangement of the volume seems to have 
been considered with much care, and it should be of 
great assistance to those unfortunate technical 
students who have too often to painfully glean 
the meaning of foreign technical terms through a 
laborious study of the context. 
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FIRE PROTECTION IN EUROPE.—No. I, 
By Epwin O. Sacus, Architect. 
INTRODUCTION. 

In commencing this series of articles on fire pro- 
tection, I would, in the first place, point out that, 
whilst on the one hand the great scope of this sub- 
ject would preferably call for the compilation of 
some bulky volumes, its long-standing importance, 
on the other hand, would encourage the expectation 
of their existence already, or, to say the least, the 
presence of a comprehensive literature on sections 
of the subject. Asa matter of fact, but little has 
been published on fire protection as a whole, or on 
any of the many individual questions embraced by 
that title, and my attempt to record the facts and 
issues, in the form of a series of contributions to 
this journal, can only at the most be an outline. 
Such contributions cannot, of course, aspire to the 
position of a comprehensive treatise. 

Next, I particularly wish to point out that these 
essays will be the first attempt made in this 
country to deal with the subject in its entirety and 
in the fullest meaning of the term, and the outline 
I propose presenting must hence necessarily be the 
first and only record of the many facts and issues 
involved. I would emphasise that the literature of 
this country on matters relating to fire protection 
has been, strange to say, very limited ; and there is 
also but little of an adequate nature to be found 
among foreign publications. I therefore trust that 
these contributions will tend to fill a gap both at 
home and abroad. 

The enormous stakes involved will be, perhaps, 
best explained by the mere statement that the 
annual loss by fire in the United Kingdom is con- 
sidered, by recognised statisticians, to vary between 
seven and nine millions sterling, and it should be 
remembered that this loss is absolute and _ total. 
Materials and labour may at times be misapplied, 
and they may, of course, also be wasted entirely, 
but destruction by fire always means irretrievable 
loss. 

It is a remarkable feature throughout the world, 

and particularly in England, that loss by fire has 
been but seldom appreciated by economists, or by 
the public at large ; in fact, the enormous regular 
waste of the world’s value through this form of 
destruction is, generally speaking, scarcely recog- 
nised. For the past few years, however, notably 
in the United States, in Scandinavia, and in North 
Germany, both the general public and the respective 
governments are commencing to resent the loss, and 
to compare insurance with taxation, considering 
insurance premiums in the light of rates and taxes. 
Attempts are being made to lessen this form of 
taxation, and, as a natural consequence, we, in the 
first place, find new and active measures taken in 
fire protection. In England, too, and more especi- 
ally in London and our larger provincial towns, the 
last years have markedly shown that the constant 
drain by fire-loss is no longer being so unthinkingly 
met as hitherto, and, though the expression of this 
feeling has not yet become so strong as to receive 
attention from the general press to the same extent 
as in the countries above named, some intelligent 
and careful comment has already been observable 
in our technical journals, such as the Builder, and 
in our evening papers interested in municipal 
affairs. The insurance journals and our energetic 
contemporary, Fire and Water, have also, quite in- 
dependent of their respective trade interests in the 
assurance companies on the one hand, and in a fire 
appliance concern on the other, done much service- 
able work in the matter. What with the various 
‘‘municipal insurance” schemes broached or 
actually started in the provinces, the proposed 
reorganisation of the fire service, both in the 
metropolis, in the larger provincial towns, and in 
the country, the proposed ‘‘ Fire Brigades’ Act,” 
and, again, with such improvements as have 
been embodied in the ‘‘ Metropolitan Building 
Act” of 1894, and the local bye-laws, &c., as to 
construction, the progress of such institutions as the 
National Fire Brigades’ Union, and the interest 
accorded to the Fire Tournament, there are ample 
signs that something practical is being done in what 
I will term the movement of fire reform. I should, 
however, add that this movement has not yet taken 
a definite or recognised shape ; nor has, as yet, any 
.individual or body taken a special lead in the move- 
ment, as has been the case with other reforms of 
a similar kind. 

It is primarily on account of the great and 


account of so much pertaining to the above-named 
movement having been in evidence of late, that I 
venture to take up my pen to record the facts and 
issues and further outline the exact position of fire 
protection as it exists to-day. I am under the 
impression that, owing to the non-existence of the 
necessary literature and the want of organisation in 
the movement, an outlineand a record of this descrip- 
tion may be valuable to those interested, and may 
perhaps assist in giving the movement the definite 
shape and impetus it requires. It is my particular 
good fortune that, in my attempt to record these 
facts, issues, and opinions, I shall not be put to 
any disadvantage by any direct interest in the 
questions involved. As an architect in practice, 
who has no ambitions in connection with the various 
departments concerned, or the remotest share in 
the various commercial undertakings connected 
therewith, I shall be free to write as a complete 
outsider, as a spectator, or, as I would rather 
prefer to put it, asastudent. It may, perchance, 
sound curious, that as a mere outsider, spectator, 
or student, I should venture to write on the sub- 
ject, but I will at once point out that unusual 
opportunities, I may even say opportunities with- 
out precedent, have been given me to study the 
subject, not only at home but also abroad. On the 
one hand, I have had the honour of long acquaint- 
ance with the leading men of all countries interested 
in the various issues, and wherever desired, govern- 
ment, municipal and private libraries, archives, and 
records have been at my disposal for what may be 
termed the theoretical side of the subject. On the 
other hand, a year’s active and permanent service 
as an ensign in the Berlin Royal Police Fire 
Brigade, which I joined solely with a view to study 
the effects of fire; then again, my service as a 
supernumerary officer in the Vienna Municipal 
Fire Brigade, with a similar object, and my con- 
nection with the executive of the National Fire 
Brigades’ Union, have given me an insight to the 
practical side of fire fighting. I have heard views 
of extreme divergence, studied theories and seen 
practical work that have differed in every detail, 
and yet, Iam pleased to say, I have almost every- 
where found much deserving of attention. I take 
the opportunity, at once, of thanking all the many 
friends and the many public authorities and officials 
who have facilitated my research, and who have 
taken time and trouble, and even incurred consider- 
able expense to assist me. It is impossible to men- 
tion names, for the list would be too long, but there 
is one, a leader in his profession, now dead, who 
practically gave me the elementary instruction and 
a thorough grounding in the subject, and acted as 
my guide, adviser, and friend for many years. I 
refer to the late chief ofticer of the Berlin Royal 
Police Fire Brigade, Herr Branddirektor Stude, 
who was, to my mind, by far the most prominent 
and thorough fire expert and savant T have met, and 
who combined exceptionally the qualities of a bril- 
liant and energetic fire chief with those of a most 
painstaking economist and eminent scientist. It has 
been due to Herr Stude’s efforts that fire protection 
came to be classed among the sciences throughout 
Northern Europe, and I shall only be speaking in 
accord with his numerous pupils and admirers, who 
are now distributed far and wide—many holding 
important oftices—if I ascribe to him the proud 
position of founder or initiator of the science proper 
of fire protection. Before closing these few per- 
sonal remarks, I should perhaps also say that, whilst 
my experience as an architect will give me peculiar 
facilities for the description of much pertaining to 
building and construction, the want of training in 
mechanical engineering compels me to crave the 
indulgence of engineers if my explanations and 
diagrams of machinery show defects. As an archi- 
tect I shall naturally be at a disadvantage in these 
matters. 

It would certainly be premature to attempt classi- 
fication in the introductory chapter of what is prac- 
tically a new subject. The exact definition of the 
headings would almost be impossible, and I shall 
therefore postpone any analysis of the subject until 
the summary in my final chapter. Nevertheless, I 
must at once note that the three main divisions I 
have always had in my mind were those of : 

I. Fire Prevention, 

II. Fire Combating, 
III. Fire Research, 


and I have grouped my notes, illustrations, &c., 
under these three titles. Under ‘‘ Fire Prevention ” 


the direct or indirect prevention of an outbreak of 
fire, whilst under ‘‘ Fire Combating” I include 
everything that belongs—also directly or indirectly 
—to the extinguishing of fire. The heading ‘“‘ Fire 
Research ” covers all the various forms of research 
required by the science of fire protection, i.c., 
scientific research, . practical testing, statistical 
work, or collections. As I have said, it is prema- 
ture to classify, and yet, to indicate the extensive 
nature of the subject, I will, in abbreviated form, 
name some of the sub-sections of my three principal 
headings, and record them in the order in which 
my notes have been compiled : 

I.—F IRE PREVENTION. 

Preventive legislation ; building Acts; special codes, 
regulations, &c. 

The laying out of localities and the planning of struc- 
tures with a view to a division of fire risks. 

Materials. 

Slow combustion construction in wood, in protected 
wood, in wood and concrete; special methods 
and materials. 

Fire-resisting construction in iron and steel ; in con- 
crete ; in protected iron or steel ; in protected con- 
crete ; in iron with concrete and concrete with iron ; 
by special methods or with special materials. 

Special materials and systems for special purposes, 
such as thin partitions, lathing, glazing, &c. 

Special materials and systems for special fittings, such 
as doors, shutters, curtains, &c. 

Preventive measures in special risks, such as powder 
stores and sheds, petroleum stores, factories, &c. 

Preventive measures under extraordinary circum- 
stances, in times of riot, war, for fortifications, &c., 

If.—Fire ComBatine. 
Self-help with minor appliances. 
Self-help with special installations, such as sprinklers, 

steam, &c. 

Fire service in dockyards, factories, and large com- 
mercial concerns. 

Fire service for townships and large cities. 

Appliances for fire extinguishing. 

Appliances for life saving. 

Water supply. 

Fire telegraphy and telephones. 

Salvage. 

—FirE RESEARCH. 

Tests for construction and materials. 

Tests for dangerous appliances. 

Statistics as to fire losses. 

Statistics as to fire causes. 

The economic aspect of fire protection. 

This table will give some idea of the scope of 
these articles, though the order in which the sub- 
sections are named will, by no means, necessarily 
be followed. 

Prior to commencing the compilation of my notes, 
I visited most of the localities of interest as far as 
the subject is concerned, and the practical merits 
of the various systems of fire prevention, fire com- 
bating, and fire research have been most carefully 
considered. It has been no easy task to eliminate 
the chaff from the grain, particularly in localities 
prone to outward show and exhibition. Nearly 
every capital city in Europe and most of the large 
provincial towns were included on my round, but 
minor localities, even villages or private domains, 
were not overlooked. Great commercial institutions 
—including those abroad, such as Krupp’s works— 
dockyards, &c., were the subject of my studies, 
and I made a point of collecting illustrations 
and diagrams wherever possible. As a com- 
paratively new subject lends itself to prejudice, I 
have been at pains to collect also opinions for 
quotation, and have, where possible, had special 
reports or descriptions prepared embodying the 
various views expressed. I shall also refer to pub- 
lications, articles, &c., and at times shall even have 
to repeat facts I have recorded or opinions expressed 
elsewhere before the compilation of these articles. 
My lecture at the Society of Arts, under the chair- 
manship of Sir Douglas Galton, has had to serve for 
reference ; points from my lectures at the Archi- 
tectural Association, at the Amsterdam Fire Con- 
gress, &c., will have to be repeated. In quotations, 
however, particular care will in all cases be taken 
to show divergent views or reasons. In presenting 
examples, nevertheless, it will be found that the 
selection has been limited to those of particular 
merit, and more especially to those where modern 
methods and appliances have been adopted. There 
will be but little of historical interest in this series. 
Entering on the subject of these articles, and 
following the lines I have adopted once before, I 
would first ask : 


ITT. 


Wuat 1s Frre PrRorection ? 


I should first explain what I understand fire 
protection to be. The term is, I am afraid, too 








national risk involved, and more particularly on 


I, of course, understand everything pertaining to 





often misunderstood, Fire extinguishing—in other 
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words, fire brigade work—is what the majority 
have in their mind, and many towns consider 
themselves well protected if they can boast of an 
efticiently manned fire-engine establishment. In 
reality, the fire brigade, as such, has but a minor 
yéle in a rational system of protection. Really well 
protected towns owe their position, in the first 
ylace, to properly applied preventive measures 
food on the practical experience and research of 
architects, engineers, fire experts, insurance and 
municipal officials. 

Fire Protection, as I understand it, is a combina- 
tion of fire prevention, fire combating, and fire 
research, Under the heading of ‘‘Fire Prevention,” I 
class all preventive measures, including the training 
of the public; and under the head ‘‘ Fire Com- 
bating ” I class both self-help and outside help. 

Preventive measures may be partly contained in 
the Local Building Act, and partly in a separate 
code of fire-survey regulations—if necessary, sup- 
plemented by special rules as to the treatment of 
extraordinary risks, such as the storage of petro- 
leum, the manufacture of explosives, and the per- 
formance of plays. Preventive measures may also 
be the result of private initiative, and everything 
pertaining to construction comes under the heading 
of ‘Fire Prevention.” 

The training, of which I speak, of the public 
may be simply such as can be quite informally com- 
menced at school, and then continued by official or 
semi-official warnings and a judicious arrangement 
with the ever-powerful press as to the tendency of 
their fire reports. 

I am not writing in the abstract, as such forms of 
training have already been successfully introduced. 
I know of towns where the authorities have, for 
instance, had some of the meaningless fables of the 
Board school ‘‘Standard Reader” replaced by 
more instructive ones, which warn children not to 
play with matches, and teach them to run for 
help in the case of anemergency. There are quite 
a number of municipalities where regular warnings 
are issued, as, to take an instance, every Decem- 
ber about the dangerous Chr‘stmas tree. In such 
places every inhabitant has at least an opportunity 
of learning how to throw a bucket of water properly, 
and the neatest way to trip up a burning woman 
and roll her up without fanning the flames. The 
householder is officially informed where the nearest 
fire-call point is, and how long he must expect to 
wait till the first engine can reach his house. If he 
is a newspaper reader he will also have ample 
opportunity of knowing the resources of his town, 
and the local reporter’s fire notice will give him 
much useful information based on facts or hints 
supplied by the authorities. 

I mentioned, just above, that I classed both self- 
help and outside help under my heading “ Fire 
Combating.” 

The self-help of which I speak mainly affects the 
protection of large risks, such as factories, stores, 
public places of amusement, where it lends itself to 
regulation. The requirements of the fire survey 
code may allow for the arrangement of hydrants in 
certain risks, and also for their regular inspection, 
and the means for self-help may thus be given. 
These means will, however, probably not be pro- 
perly made use of unless some of the employés 
engaged on the risk are posted for the purpose, 
and have confidence in everything at their disposal. 
The possibility of proper self-help in dangerous 
risks may be encouraged by enforcing regular drills 
for the employés, and regular inspections to test 
their efficiency. There are towns where great re- 
liance is placed on the efforts of such amateur fire- 
men. In some cities they even receive extra pay, 
and are formed into units, properly uniformed and 
equipped, and retained by the fire brigade as a re- 
serve force for great emergencies. 

Self-help for the shopkeeper, the lodger, or the 
private householder can scarcely be regulated. The 
opportunities I mentioned above under the heading 
of ‘* Public Training,” would already assure an in- 
telligent behaviour on the part of a large percentage 
of the community. I know places where, without 
any regulation being attempted, and thanks en- 
tirely to the influence referred to, most residences 
can boast of a hand-pump, a bucket, and a crowbar, 
the proper use of which is known to most of the 
household. Self-help in small risks may, however, 
be distinctly encouraged by the authorities, without 
any irksome interference with personal liberty, 
simply by the provision of street pillar-boxes with 
the necessaries of first aid, including, perhaps, a 
couple of scaling ladders, and further, the arrange- 





ment of some opportunities for householders to 
learn how to handle them. Put a street pillar of 
this kind in a fire-station, reserve certain after- 
noons in the year on which this elementary instruc- 
tion will be given and the students afterwards 
shown the fire-station or treated to a ‘‘ turn-out,” 
and there will be quite a number availing them- 
selves of the occasion. No matter whether wet 
days, curiosity, or real interest brings them there, 
the object in view is attained. 

When I speak of outside help, I, of course, in 
the first place mean organised outside help, and 
not simply such aid as is tendered by the casual 
passer or the neighbour. The link between self- 
help and outside help is the fire-call. 

The efticiency of the fire-call depends not only on 
the instrumentemployed and its position, but also on 
its conspicuousness and the indications given as to 
its whereabouts. These indications are quite as im- 
portant as the instruments themselves. The con- 
spicuousness alone of the instrument does not suf- 
fice. Of the official notifications given in the press, 
those of the position of the call points are among 
the most important. An indication at every street 
corner as to the direction to take to reach the 
point—or, perhaps, better, as I also know it, the 
conspicuous advertisement of the nearest call point 
over every post pillar-box and inside every front 
door—may enable the veriest stranger to call assist- 
ance, and minimise the chances of time being 
lost in search of the instruments. I will not now 
refer to the instrument itself. It is immaterial for 
the moment if the helpers are called by a bell outside 
a fire station, or by a messenger from some special 
messenger service, if the call come through a tele- 
phone, or an electric automat. Any instrument 
will do that insures the call being transmitted with 
a maximum speed and certainty, and in full accord 
with the requirements of the locality. 

As to the organised outside help, it may not 
be limited simply to the attendance of the fire 
brigade. Special arrangements can be made for 
the attendance of the local police force, a public or 
private salvage corps, an ambulance, or, in some 
cases, a military guard. I know of instances where 
arrangements are made for the attendance of the 
water and gas companies’ servants, even officials 
from the public works office, insurance surveyors, 
and the Press. I know places where the salvage 
corps arrives on the scene almost simultaneously 
with the fire brigade. I know others where the 
police generally are on the spot in good force five 
minutes after the first engines. I know two cities 
where the ambulance wagon and the steamers almost 
arrive together, and another where the military 
authorities always send a fire picket, which is turned 
out in a few minutes. 

If all these auxiliaries come together, and no 
matter how high the rank of the individual com- 
manders, the senior officer of the fire brigade, even 
should he, exceptionally, only hold non-commis- 
sioned officer’s rank, must have the reins, and his 
authority must be fully recognised. There are, 
unfortunately, not many places where this is the 
case ; but I would insist that the efficiency of the 
outside help depends, in the first instance, on 
the clear definition of duties and powers of all 
concerned, the legal foundation, in fact, then on 
the organisation, the theoretically as well as practi- 
cally correct executive, and, last, but by no means 
least, on the prestige, the social standing, the educa- 
tion of commanders, and their ability to handle men 
easily. For the rank and file of the fire brigade, 
clearheadedness, pluck, smartness, agility will be 
as invaluable as it is dangerous to have reckless 
dare-devilry in the force, showy acrobatism, or an 
insane ambition for distinction in the eyes of a 
theatrically inclined public. 

Under the heading ‘‘ Fire Research ” I include 
all theoretical and experimental investigation as to 
materials and construction, combined with the 
chronicling of practical experience in fires, then the 
careful investigation and recording of the causes 
of fires, assisted where necessary by a power of fire- 
inquest for interesting, suspicious, or fatal cases. 
I also include experimental investigation as to 
natural and accidental causes as distinct from 
criminal causes. Research for criminal cases may 
be assisted not only by a fire-inquest, as we under- 
stand it, but also by immediate, formal inquiries 
held on the spot by the senior fire brigade and 
police officers present, or by immediate Government 
investigations held on the same lines as inquiries 
into explosions. As to the general research work, 
I would mention that there are several cities where, 


of late years, a number of experts have been 
regularly employed in superintending a series o 
experiments on the resistance of iron, steel, wood, 
and stone. Some towns have special commissions 
of experts who visit all big fires within a day’s 
travelling, take photographs and sketches, and issue 
reports as to how the materials were affected. 
Then there are the usual statistics as to outbreaks, 
their recurrence and causes, and in some places 
such tables are supplemented by reports on experi- 
ments on oil lamps, their burners and wicks, 
electric wiring, and the like. 

I said ‘‘ Fire Protection,” to my mind, consisted 
of ‘Fire Prevention,” ‘‘ Fire Combating,” and 
‘*Fire Research,” and I have tried to explain to 
the best of my ability what these headings cover. 
Before entering into detail, I should now wish to 
touch on the financial aspect of such protection, and 
mainly its relation to the public purse. 


FirE ProrecTion AND Fire Losses. 

We all know that property destroyed by fire is 
practically an absolute loss. This loss may only 
actually affect the owner, or it may be distributed 
among a number of people who are taxed for it, 
either in form of a contribution to their national or 
local fire fund, a share in some mutual insurance 
ring, or the more usual insurance company’s 
premium. In the first two cases there are also 
some expenses to subscribe to in connection with 
the management of the fund or ring. In the latter 
case, not only the expenses of management have to 
be covered, but also the costs incurred in running 
the insurance enterprise as such, and then a further 
amount for division amongst those who share the 
risk of the venture—in other words, the insurance 
company’s shareholders. 

We must here distinctly discern what is a loss and 
what is an expense. The sinking fund of the large 
property owner should cover a loss witha minimum 
extra expense; insurance in an_ extravagantly 
managed fire office paying large dividends will cover 
a loss, but with an unnecessarily large extra ex- 
pense. In every case the loss remains; and, as 
property may always be considered part of a 
commonwealth, the community, province, or nation, 
as the case may be, suffers. It is always in the 
interest of a nation to minimise its natural losses, 
no matter whether they fall on one individual’s 
shoulders or on many, whether such losses are good 
for certain trades or not. 

With a suitable system of fire protection it is 
possible to bring these losses to a minimum, but 
this minimum would probably only be reached by 
an extra expense, which would fall more heavily on 
the insurers’ pockets in the form of municipal rates 
than the higher premium for the greater risk. A 
practical minimum is all that can be attempted, and 
that practical minimum varies according to circum- 
stances. Most property-owners would, I believe, 
grumble if a greater immunity from fire were to 
cost them much more than the danger. They would 
prefer the risk of the heavier loss to an extra 
annual expenditure. 

Practical protection must mean smaller annual 
insurance dues, and the actual extra cost of this 
protection should be something less than the saving 
of these dues. Then the nation not only has a 
smaller dead loss, but the owner also has a smaller 
annual expenditure for his combined contribution 
towards the losses, the management of his in- 
surance, and the protective measures. Where 
there is mutual insurance or municipal insurance 
in its best sense, the losses by fire and the costs of 
the protection are often booked in one account, and 
the better protection up to a certain point should 
mean a smaller individual annual share. Where 
there is company insurance the municipal rates in- 
crease to cover the cost of extra protection, but the 
insurance premiums are expected to proportionately 
decrease. Competition and public opinion generally 
force this decrease of the insurance rates as soon as 
there is a greater immunity from fire. Where the 
insurance companies are well managed and the 
shareholders are satisfied with reasonable dividends, 
protection can be said to find favour with all con- 
cerned ; but if the protection is arranged for and 
the companies do not moderate their charges accord- 
ingly, the result for the property-owner is by no 
means a pleasant one. 

I may as well touch here at once on the question 
of insurance companies subscribing towards the 
maintenance of a fire brigade. The argument 





municipalities use is to the effect that the insur- 
ance companies derive all the profit from a good 
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fire service, and should contribute towards its cost. 
Now, as just said, where properly managed com- 
panies have the business, a better fire service means 
asmaller premium to the ratepayer. If the rate- 
payer has to pay for extra protection in the form 
of an increased municipal rate, or inthe form of an 
increased premium, raised to meet the contribution 
levied, surely it is simply juggling with figures. 
Of course I well know that the contribution in 
the latter form helps to popularise the muni- 
cipal budget, but surely this is not of any real 
account. Now this is all quite independent of any 
argument in favour of fire protection being con- 
sidered in the same light as police or sanitary pro- 
tection, which are everywhere held to be ratepayers’ 
affairs in the fullest sense of the expression. We 
do not hear of municipalities, in want of a popular 
budget, asking burglary and life insurance com- 
panies respectively to contribute to the expenses 
of their police force or sanitary department. 

To refer here to the advantages and disadvantages 
of municipal insurance in connection with this study 


would lead too far, for I scarcely hold the question to | 


MR. A. BORSIG, 


(For Description, see Puge 814.) 
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Of course, the municipal insurance premiums may 
be so figured as to leave the authorities a revenue 
which is devoted to protective measures. This 
again is, however, generally only done to reduce 
municipal rates and juggle with figures. The pro- 
tection actually required remains the same, and 
the ratepayer will have to pay for it, no matter in 
what form. 

Iam no friend of municipal insurance if planned 
with the idea of obtaining a revenue from it, and I 
do not even hold a general fire insurance business 
| to lend itself to official management. I, however, 
know a number of cities where the authorities limit 
themselves to taking house risks only, and most 
satisfactory results have been thus obtained. In 
these cases the chief ambition was simply to insure 
a maximum distribution of losses, a rapid re-erection 
of buildings gutted, and an economising of in- 
| surance expenses. Mortgage transactions on house 
| property were facilitated, and a reduction of the 
| criminal cases obtained. 








THE Cost or Fire PRrorecrion. 





have any considerable bearing on the subject. At| As to the actual extra cost of a practical system 
themost, to my mind, such municipal insurance could | of fire protection above that of the more usual 
only further the actual protection by the oppor-| merely combative establishment, I can only say 
tunity it would give the authorities to fully realise | that where changes for the better were made, it 
the extent of the losses and the effect of their) was really astounding how cheaply the greater 
efforts. Any saving accruing to the ratepayers immunity from fire was obtained. 
owing to shareholders’ dividends and other extra | place I would point out that the special fire clauses 
costs not having to be covered in the insurance | embodied in a building Act would, of course, be 
premiums should not affect actual protection. }attended to by the same executive authorities 








In the first | ‘‘ fire call” and “fire brigade.” 
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as would in any case superintend the gencral 
structural matters, and that the additional work 
would, at the most, require some increased clerical 
aid. If the execution of the fire-survey regulations 
were delegated to the same authority, there would 
again simply be some extra clerical aid to pay for, 
and the salaries of, perhaps, a few extra surveyors. 
To make the inspections thoroughly efficient, it 
may be found advisable in instances to form parties 
of three for the rounds. The second man would, 
in this case, be a fire brigade officer, and the third 
probably a master chimney sweep, who would have 
to receive a special retaining fee. 

The cost of the public training I referred to 
would be small, as the elementary part would 
simply be included in the schoolmaster’s. work and 
the press matters could be easily managed in the 
fire brigade office. Payments would only have to 
be made for advertisements, such as the official 
warnings, lists of fire-call points, &c., and perhaps 
for the publication of semi-official hints. Self-help, 
as far as inspection and drills for amateurs are con- 
cerned, would be in the hands of the fire brigade. 
There would, however, be an extra expense for 
the purchase and maintenance of the street appli- 
ances to which I referred. 

The most expensive items in the system of fire- 
protection undoubtedly come under the heading, 
As to the former, 
however, I would mention that there are quite a 
number of cities where the cost is modified by 
having the whole of the electrical service for police, 
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ambulance, and fire brigade, and even public clocks, 
managed by a separate municipal department. The 
same wires will call up each of these services, and 
as the same staff attend to their maintenance, the 
fire protection of a city need only be booked with, 
perhaps, a third of the outlay it would occasion if 
managed independently. ‘The combined system 
also has the great advantage of facilitating the 
mutual working of the different services in case of 
an emergency. The indicators which I referred to, 
of course, also cost money ; but here again, if the 
three services work together, the expense on the 
count of fire protection can be lessened. Speaking 
of money rewards given in some cities to the indi- 
viduals who first call the fire engines, I would point 
out thatthese gratuities may becomeaheavy item, and 
I have some doubts if they in reality do much good. 

As to the outlay on fire brigade establishment, | 
would here only say that I am a friend of systems 
which allow for a strong active force, supported by 
etlicient reserves. The latter should be as inex- 
pensive as possible, but by all means at least a 
part paid and disciplined body which could be 
easily called in for emergencies. Fire brigade 
budgets cannot allow for an active force being 
ready for such curious coincidences as an unusual 
number of large fires starting simultaneously, but 
they must allow for an ample strength always being 
forthcoming for the ordinary emergencies, and this 
with all due consideration of the men’s rest and 
possible sickness. An undermanned fire brigade is 
an anomaly which is generally fatal not only for 
the property-owner, but also to the whole efticiency 
and esprit of the force. The budget must also 
allow for an attractive pay, for the profession is one 
which requires men who have a maximum of the 
sterling qualities we look for among the pick of a 
nation. It must also not be forgotten that the 
fire service is one of the few where a system of 
pensions is the only fair way of recognising the 
risks of limb and health, and at the same time 
influencing that stability of a force in which the 
practical experience of long service is so essential. 
The budget must also not forget that an ample 
reserve of appliances is a necessity. 

Whether the force should be so strong as to per- 
mit its having a separate section for salvage corps 
purposes depends on the circumstances. I, at all 
events, hold that if a salvage corps is required, it 
should be part and parcel of the municipal brigade, 
organised on the same line with a reserve, no 
matter whether the insurance of the locality be 
managed by the authorities or by the companies. 
If the corps is necessary, it again matters little if 
it be paid for out of premiums or rates. To my 
mind there would, however, be not very many 
towns where a special salvage section would find 
sufficient work, taking it for granted that the general 
protective measures are good and that the tactics 
of the firemen are such as will give no occasion to 
fear an unnecessary water damage. 

Of further expenses which have to be considered, 
there are items for fire research and fire inquest. 
If managed economically, due confidence being 
placed in the opinions of the fire ofticers and sur- 
veyors, there is no reason why the outlay should be 
great. The statistical work would only require 
some clerical aid. Where special coroners are 
retained for criminal cases some extra money will, 
of course, be required, but even here the costs need 
not be excessive, as there are many retired fire 
brigade officers and fire surveyors who are most 
suited for the work, and would well be satistied 
with a small emolument. 

The last items I wish to enumerate relate to 
the water supply. There are but few places where 
special fire high-pressure mains are laid on in the 
interests of fire protection. As a rule, the costs 
which are debited to the heading ‘Fire Pro- 
tection” have simply to cover the maintenance of 
hydrants and tablets or, at the most, the cost of 
the water actually used. for fire-extinguishing pur- 
poses. Sometimes the cost of hydrants is shared 
with the scavenging department or the Commission 
of Sewers, who also have the use of them. Where 
the provision of water and hydrants falls to a 
private water company, the property-owners will, of 
course, be paying their share for them indirectly in 
the form of water rates. 

Now it will have been noticed that all the ex- 
penses referred to are such as, to my mind, fall to 
the public purse, and that I have not taken into 
account the actual cost of the better construction 
or arrangements which the Building Act and fire 
survey regulations would require. The property- 








owner would have to cover this expense indi- 
vidually, but I shall not call it a special or extra 
outlay, as I consider stability, with due attention to 
sanitation and fire protection, should be the essence 
of modern building construction. Surely inferior 
construction not only shortens the life of a build- 
ing, but it is also in every way detrimental to the 
interests of a bond fide investor. Safe construction 
enhances the value of a property, and the pro- 
tective measures need not occasion much additional 
expense. Why not consider fire protection just as 
much a primary necessity for building as the block 
signal system is for railway construction? Is there 
much difference in abetting a man’s death by fire 
and his death in a railway accident? Why con- 
sider it more legitimate to spoil your neighbour’s 
property by fire than to steal it? Bad construction 
means a risk to one’s neighbour’s life and property 
as well as to one’s own. It may not only cause a 
direct loss, but also spoil the man’s business for 
years, and throw those out of employment who are 
dependent upon him. Why permit injuries of this 
kind ? 

Now, this is the first time I have in any way 
distinguished between the safety of life and the 


ELECTRICALLY DRIVEN PLOUGHING 
TACKLE. 


From time to time during the last 10 years and 
more we have heard rumours of steam and horses being 
supplanted in ploughing by electricity, but the affairs 
have usually been only experimental and have led to 
| no permanent results. Lately, however, the system 
| has been worked out in Germany on a commercial 
| basis, and we are now able to lay before our readers 
illustrations of machines constructed by Mr. A. Borsig, 
of Berlin, and now being used in many localities. 
Electric ploughing tackle is best adapted to meet the 
requirement of the great beetroot estates in Germany, 
which are devoted to the manufacture of sugar, for 
they are of large extent, and have command of capital 
to enable them to adopt all labour-saving appliances. 
Further, there are, on such estates, large installations 
| of steam power, which lie idle a great part of the year, 
|including that period at which ploughing is done. 
| Hence, . the addition of dynamos, and of a system 
| of overhead conductors in the fields, it is possible, at 
|small cost, to adopt electric ploughing over a large 
area. 

The overhead conductors do not extend into all the 
fields, but are tapped by temporary wires laid on the 
ground, as required. Fig. 1 shows eight fields, with 
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safety of property. The protection of property, to 
which I may have seemed to be specially referring, 
must in any case include measures for the protec- 
tion of life, as no fire can originate without there 
being some personal danger. It is practically imma- 
terial whether this danger affects the inmates 
or the firemen. The protective measures will serve 
for both, and means of life-saving must be forth- 
coming as soon as possible after an outbreak 
has been signalled, as the helpers themselves may 
want them quite as much as those in or near the 
risks attacked. It should also be remembered that 
both a good staircase and a ladder are often quite 
as useful for the manceuvring of the firemen as for 
life-saving purposes, and that they are practically 
quite as essential for the saving of property as for 
saving life. I do not hold that any distinction need 
be made between the two risks, when speaking of 
fire protection in general, but as the safety of a 
single human life must always be classed higher 
than that of the most valuable property, it may 
be well to give life-saving the first place when 
alluding to the two separately. 

Up to the present, it will have been noticed, I 
have practically only referred to the prevention of 
fires originating from natural causes, negligence, or 
accident. Criminal fire-raising may seem not to 
have had sufticient attention. To my mind, there 
is little or no criminal work where a perfect system 
of tire protection has been introduced. What 
with good construction and a fire survey, the quick 
arrival of the firemen, and careful inquests, the 
risks of detection are too great by far. 
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four sets of tackle at work, all drawing current by 
temporary connection with the overhead wire A B. 
Each set of tackle comprises a ‘‘ motor wagon” C, an 
‘anchor wagon” D, and a plough E, which is drawn 
backwards and forwards between the other two, cutting 
five furrows, as shown by the parallel lines. On the 
motor wagons is fixed 240 horse-power alternate current 
motor, with the necessary switches and driving gear, 
both for the hauling and travelling, while the anchor 
wagon carries the anchor, and a sheave round which 
the hauling cable runs. It is possible with an electric 
conductor of 500 metres (1640 ft.) and a ploughing 
rope of 300 metres (985 ft.) working length to plough 
222 acres from one centre of operations. 

In cases in which electric power is not available, 
Mr. Borsig ploughs by steam, employing an engine 
of the form shown in Fig. 2, on page 812. It will be 
seen that it is fitted with a vertical boiler, the firebox 
of which is furnished with a number of diagonal tubes 
to increase the heating surface. The boiler barrel can 
be removed bodily when it is desired to scale the fire- 
box. The engine is self-propelling, and can be used 
to haul the other appliances to and from the fields. 
Its arrangement of rope drums is similar to that of 
the motor wagon we are about to describe. 

The motor wagon, Fig. 3, page 812, carries two drums 
on horizontal axes. On these the two ends of the rope 
are wound, the bight passing round the sheave on the 
anchor wagon. One drum is driven to draw in the 
rope, while the other runs under a brake, to keep the 
tail rope fairly taut. The two parts of the rope are 
led round guiding sheaves, revolving in horizonta 

lanes, under the wagon. The two rear wheels can 
; connected to the motor by clutches and gearing 
to propel the wagon, while the two leading wheels 





serve to steer it. On the opposite side of the wagon 
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to that shown in the view, there is a platform for the 
attendant, with the various handles and levers grouped 
in front of it. The weight of a motor wagon is 7 tons. 

Mr. Borsig states that with fixed steam engines of 
250 horse-power, and with five ploughs, 6000 acres of 
medium heavy ground can be ploughed to a depth of 
14 in. at a cost of 3s. 10d. per acre. If separate en- 
gines have to be employed, the cost per acre is in- 
creased by 7d. per acre. 

The anchor wagon (Figs. 4 and 5, page 813) carries a 
sheave round which the ploughing rope runs. The 
sheave is fixed in a guide, and is connected by a chain to 
the anchor. Hence as the anchor sinks into the earth 
under the pull of the rope, the sheave and it move 
together. The anchor itself has four prongs, and is hung 
from a light crane, or derrick, by which it can be 
completely raised for travelling (Fig. 4), if the jib be 
wound up by the worm hoist at the opposite side of 
the frame. At other times it is manipulated by the 
chains running round the pulleys at the head of the 
jib. The slack end of the ploughing rope, when the 
plough is moving towards the motor wagon, actuates 
gearing which winds the anchor out of the ground, 
and moves the anchor wagon forward into the right 
position for the next domi set of furrows. At the 
same time the anchor and sheave are moved back- 
wards relatively to the frame to allow for the slip of 
the anchor in the earth. The anchor is then dropped 
by the attendant and the next set of furrows cut. 
The strain of the rope goes direct from the pulley to 
the anchor, and not through the wagon frame. 








THE BEHR MONORAIL RAILWAY. 

WE publish on pages 808 and ‘809 several views of 
the large electrically driven car which it is intended 
to run at high speeds on the Behr Monorail Railway 
at the Tervuren Park of the Brussels International 
Exhibition. We shall defer our description of this 
vehicle till the publication of other and more detailed 
views. Meantime it will be seen from Fig. 1 that the 
carriage is provided with pointed ends to diminish the 
air resistance, and that the inclined faces forming the 
ends are fitted with adjustable vertical louvre plates 
which can be opened with the view of utilising them 
as air brakes. The compartments inclosed within these 
pointed ends are — by the driver and conductor 
of the car respectively he vehicle has a sitting 
capacity for 100 passengers, arranged in four rows, 
two on each side of the carrying rail. There are two 
electric motors to each track, making four in all ; these 
are placed in the lower part of the carriage body below 
the seats. The bottom of the car extends to within a 
few inches of the sleepers, and is encased throughout as 
shown in Fig. 1. Within this space is a large amount 
of mechanism, including the sets of lateral wheels that 
bear against the side guiding rails. The two trucks, 
of four wheels each, running on the main rail, are 
within the recess formed by the framing of the seats. 
The weight of the carriage in running order is about 
55 tons. 





NOTES FROM THE UNITED STATES. 


PHILADELPHIA, June 10. 


Tue anxiety of American iron and steel producers for 
business has brought prices to the lowest level ever 
known, without stimulating business to an appreciable 
degree. An enormous amount of business is held in 
suspension. A precipitation may be induced by al- 
most accidental causes. Numerous estimates of pro- 
jected or contemplated work are published, which 
possess more or less interest. The aggregate is enor- 
mous, and covers every field intq which iron and steel 
enters. Much new railroad work is contemplated. 
Nearly all of this work depends upon a proper expan- 
sion of traffic and earnings. One company has n 
organised with British backing, capital 30,000,000 
dols., to build four lines from Chicago as a centre. 
Then numerous well-capitalised lines are projected in 
the south-west, looking towards the greater develop- 
ment of Mexico and California. All American roads 
require better and more rolling stock, locomotives, and 
generalequipment. The steel makers are anxious for 
the railroads to start work. Rails are 19 dols. Offers 
have been made at 18 dols, There is a rumour that 
17 dols. will be named before autumn. Billets have 
been quoted close to 13 dols. at mills, Bessemer is 
weakening, and forge and foundry are selling lower 
than ever known. Merchant iron makers are scram- 
bling for business at 20 dols. a ton. Plate and struc- 
tural mills are doing better than any other branch of 
the trade. Curtailment will soon manifest itself in 
pis iron and billets unless autumn orders are placed. 

wer prices are no remedy for existing evils. The 


Tariff Bill still hangs fire, and the business interests | 


are clamouring for its termination, Labour agitations 
are threatened in some steel mills, but those who 
know believe an adjustment is within reach. Western 
markets are more active than eastern. Southern 
pig-iron makers have offers from abroad under con- 
sideration. Coke is weak and dull at a time when, in 
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Buti’s Metat.—Report upon SpeciMENS TresTED BY Mr. W. H. Sraneer, M. Inst. C.E., F.C.S., 
Broapway Testing Works, WESTMINSTER, 1897. 
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the opinion of careful managers, it ought to be active 
and advancing. An advance in anthracite coal takes 
place July 1. 








ROYAL METEOROLOGICAL SOCIETY. 

THE last meeting of this Society for the present session 
was held at the rooms of the Royal Astronomical Society, 
Burlington House, on Wednesday afternoon, the 16th 
inst., Mr. E. Mawley, F.R.H.S., President, in the chair. 

A paper by Mr. R. C. Mossman, F.R.S.E., on ‘‘ The 
Non-Instrumental Meteorology of London, 1713-1896,” was 
read by the secretary. The author has gone through the 
procter pote es ged registers and weather records 

ept in the metropolis, and in this paper discusses for a 
period of 167 years the notices of thunderstorms, lightning 
without thunder, fog, snow, hail, and gales. 

The average number of thunderstorms is 9.7 per annum, 
the maximum occurring in July, and the minimum in 
February. The average number of fogs is 24.4, and of 
“dense” fogs 5.8 per annum. The decadal means show 
that there has been a steady and uninterrupted increase 
of fog since 1841. The average number of days with snow 
is 13.6 per annum. The snowiest winter was that of 
1887-8 with 43 days, while in the winter of 1862-3 there is 
not a single instance of a snowfall. The mean date of 
first snowfall is November 9, and of last snowfall March 30. 
Hail is essentially a spring phenomenon, reaching a maxi- 
mum in March and April; the minimum isin July and 
August. Theaverage number of days with hail is 5.9 per 
annum. 

Mr. C. Harding gave an account of the hailstorm which 
occurred in the south-west of London on April 27, 1897. 
This accompanied a thunderstorm in which the lightning 
was very vivid. The hail lasted only about 20 minutes, 
from 6.30 to 6.50 p.m., and in that short space of time the 
melted hail and rain amounted to about an inch of water. 
The districts affected by the hail were Tooting, Balham, 
Streatham, Tulse Hill, and Brixton. The ground was quite 
white with the hailstones, which in some places remained 
unmelted the whole of the next day. Much damage was 
done to fruit trees and shrubs. 








A HEAVY BRONZE TAIL-SHAFT. 


wark, London, have recently supplied to Mr. J. 8. White, 
of Cowes, a tail-shaft forged in Bull’s metal for the steam 

acht Waterlily, which we believe is the heaviest forged 
Soe shaft ever fitted. 

The finished diameter of the shaft is 6}in., the rough 
weight 194 cwt., finished weight 17 cwt. The shaft was 
forged from a billet 14 in. in diameter, weighing 24 cwt., 
and had to pass Lloyd’s tests. It was therefore forged 
10 in. longer than required, and test-pieces were machined 
from the end ; two of these pieces tested by Mr. J. S. 
White, at Cowes, gave 285 tons per square inch tensile 
—- with 35 and 36 per cent. elongation on 6} in. 
length. The tested diameter was 3 in. The uniformity 
of the alloy is shown by the breaking load, which was 
19,593 lb. in the one case and 19,590 lb. in the other. 

Mr. J. S. White writes the Phosphor-Bronze Company 
as follows in respect to these tests: ‘‘ You will observe 
from the above that the breaking load was 284 tons per 
square inch. I am very pleased with the behaviour of the 
metal, and certainly think it is of a most uniform nature, 
and more like mild steel than any other bronze I have 
met with.” A third bar tested under the supervision of 
Lloyd’s surveyor by Mr. W. H. Stangergave the following 
results : 
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Asa remarkable proof how the shape of test bars affects 
results obtained, we may mention that two flat bars with 





a too small radius under the shoulder were also broken 
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by Mr. W. H. Stanger under the same supervision, the 
results being as per Table herewith: 
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10,496 1.505 x 0.495 [0.7440 18.2 (27,874) 12.31 58,217 25.99* 











* Broken outside datum points. 
The ity neem on Company have, we understand, 
during the last years supplied approximately 200 tail- 
shafts in Bull’s metal, which are all giving great satisfac- 
tion. The present alloy is specially designed to pass Ad- 
miralty tests and requirements. The Table above gives 
the latest general tests of Bull’s metal, forged, rolled, and 
cast. The difference in the results obtained with the 
forged metal (compared with the figures mentioned in 
connection with the shaft) is explained by the difference 
in size of the forgings, the smaller forging being more 
affected by the work put on it. 








Norrincuam Tramways.—The Nottingham Town 
Council decided on Monday upon purchasing the local 
tramways, with a view to their being worked for muni- 
cipal purposes. The proprietors’ shares are to be acquired 
at par, the total cost involved being 80,0002. Important 
developments of the system are contemplated by the 
adoption of electric or other motive power in lieu of 

orses. 





River Purtrication.—On Monday, at the monthl 
meeting of the Ribble Joint Committee, Sir J. Hq 
Hibbert.reviewed the work of the committee since its for- 
mation in 1892. He said five years since the number of 
rainage areas in the district without any sewage scheme 
was 31, as compared with 13 at the present time, while the 
number of drainage areas without sewage disposal works 
had been reduced from 39 to 16; the number of manu- 
facturers who had no works of purification had been re- 
duced from 37 to four ; and the number of manufacturers 
with efficient works of purification had been incre 
from one to 36. The small number of prosecutions showed 
how willing the manufacturers were to carry out the 
wishes of the committee. Of course, they did not like hav- 
ing tu spend thousands of pounds, but at the same time 
they were only carrying out the law in trying to render 
rivers purer. 





Society or ENGInEERS.—At a meeting of the Society 
of ge held at the Royal United Service Institu- 
tion, Whitehall, on Monday evening, June 14, 1897, Mr. 
G. Maxwell Lawford, President, in the chair, a paper 
was read by Professor Herbert W. Umney, Assoc. ML. 
Inst. C.E., entitled “The Compression of Air by the 
Direct Action of Water.” The author, by way of intro- 
duction, referred totheimportanceof obtaining compressed 
air by the simplest possible means, In particular he 
called attention to the best of all methods, being the only 
one whereby the compression takes place isothermally. 
The idea, however, he observed, was not a new one. e 
referred to the ancient methods in use in Spain, and 
stated the general principle underlying the system. He 
then directed special attention to the plant erected by 
Mr. Frizell, of New York, which gave an efficiency of 52 
per cent. when tested. He stated that an abstract of these 
experiments was recorded in the Proceedings of the Insti- 
tution of Civil Engineers in 1880. The author then 
described a plant which has recently been erected by Mr. 
Taylor of Montreal, giving an increased efficiency of 10 
per cent. He gave in detail the method of impregnating 
the water with minute bubbles of air, the improvement 
being entirely due to this feature, and pointed out the 
alterations necessary, being confident of obtaining 75 per 
cent. of the power at command. He also gave records of 
the trials conducted, and has ao the various 
hydraulic losses in the apparatus. He summarised the 
advantages of adopting this ag sort as follows: (1) 
The compression takes place isothermally. (2) The 
initial outlay, repairs, and working expenses are less than 
by any other means. (3) It_is suitable for adoption in 
the case of low waterfalls. He claimed that these far out- 








weighed the objections of sinking a shaft, ( 
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SELF-IGNITING OIL ENGINES. 

AmoncstT the most interesting of the exhibits in the 
implement section of the Royal Agricultural Show 
will be the oil engines shown cS Messrs. Clayton and 
Shuttleworth, of Lincoln. An important modification 
has recently been made in these engines, which, when 
once started, are now self-igniting, the lamp hitherto 
employed to fire the charge being dispensed with as 
soon as the engine is fairly running. We illustrate 
two types of this engine on page 817. That repre- 
sented in Figs. 1 to 4 is the fixed type, whilst the 
woodcut, Fig. 5, has been prepared from a photograph 
of a portable engine. Apart from the new igniter, 
the new engines work on precisely the same lines as 
those exhibited by the same firm at last year’s show. 
The Otto cycle is followed. The oil, drawn from a 
reservoir at the rear of the bed by a small pump, is 
passed into the vaporiser, which is a double-walled 
casting bolted to the back of the cylinder and con- 
structed as shown in Fig. 4. The annular space 
between the two walls constitutes the vaporiser 
proper, the inner space forming simply an addition 
of the cylinder volume. At starting, this vapouriser is 
heated by a couple of lamps, as shown in Fig. 3, 
the operation taking about 10 minutes. A few drops 
of oil are then pumped by hand into the vaporiser, 
where they are converted into gas, and on turning the 
flywheel round, this gas, together with the air neces- 
sary for combustion, is drawn into the cylinder, com- 
pressed, and finally exploded. After this the blow 
lamps can be removed, the heat passing through the 
inner wall of the vaporiser being sufficient to insure 
the proper gasification of the oil supply, whilst the 
ignition of successive charges is secured by the device 
which is about to be described, and which is illustrated 
in Fig.4. This consists essentially of a small cylinder I 
of cast iron and a central needle of steel surrounded 
by asbestos, which is kept in place by a perforated 
cap screwed on. This cap has ventilating holes 
marked hh. The whole device is carried by a holder 
H, which permits of it being readily removed for 
examination or cleaning. The needle is kept at such 
a temperature by the successive explosions of 
the oil that it is capable of igniting with cer- 
tainty each fresh charge compressed into the explosion 
chamber. An igniting tube B is fitted for use in 
starting the engine, but is not used when running. 
The adoption of this device has permitted certain sim- 
plifications to be made in the engine. Thus it has 
been possible to dispense with the air pump and its 
eccentric strap and rod, which were required in the 
previous models for working the blow lamp. Fur- 
ther, with the new arrangement there is no flame 
outside the engine once the latter is started, and 
the oil required for heating the ignition tube in the 
previous models is saved. It is stated also that it 
is possible with the new arrangement to work the 
vaporiser at a comparatively low temperature. 








Water IN THE MipLanps.—We hear that a threatened 
Water famineat Nottingham hasbeen averted by theadvent 
of timely showers. Leicester, which has also had a good 
deal of trouble in connection with its water service, is now 
relieved of all difficulty, and is enjoying a full supply 
night and day, the reservoir at Swithland affording ample 
resources. Both Leicester and Nottingham are progress- 
ive towns, and their population has expanded very rapidly, 
so that it has not been a very easy matter to keep pace 
with their water requirements. 





A JAPANESE CANAL.—A company is about to be formed 
for the construction of a canal to unite the Sea of Japan 
to the Pacitic Ocean. The canal, which is to have a 
breadth of 26 ft. 8 in., will commence at Tauruga, on the 
Sea of Japan, and terminate in the Bay of Curawan, on 
Lake Biwako. From Curawan, a second canal will be 
formed to Usikawa, at the mouth of which Osaka is 
situated. The first section of the canal would be 22 miles, 
and its estimated cost is 309,600. The second 
section would be 908 miles in length, and its cost is 
estimated at 258,000/. The canal is to be sufficiently 
deep to allow torpedo-boats to pass through it. Should 
the canal be constructed, an important port will be created 
at Osaka. 





Prrsonat.—Messrs. T. Richardson and Sons, of Hartle- 
po. inform us that they are acding an electric power 
wanch to their business, and have concluded arrangements 
whereby they become the sole »epresentatives in the 
United Kingdom of Messrs. Brown, Boveri, and Co. On 
all electrical matters Messrs. Richardson will be advised 
by Mr. C. E. L. Brown. The firm have also obtained 
licenses to work under the various. Tesla patents. The 
manager of the electrical department will be Mr. C. F. 
Higgins, late chief electrician to Messrs. Brown, Boveri, 
rom Co.—Mr. William George Hibbins, Whitworth ex- 
hibitioner, associate of the Institute of Electrical Engi- 
neers, and research scholar of the ,Mason’s College, Bir- 
mingham, has been appointed as additional assistant in 
the mechanical engineering department of the Merchant 
Venturers’ Technical School at Bristol, whilst Mr. John 
Duggan, foreman at the Bristol Central Electric Lighting 
Station, has been appointed instructor in electric light 
wiring. 








STEAM ROAD VAN. : 
CONSTRUCTED BY THE LANCASHIRE STEAM MOTOR CARRIAGE COMPANY, LEYLAND. 


CLurcH 
LEVER 


& WATER TANK 


On the present page we illustrate the only self- 
moving vehicle which started for the competition 
organised by the Royal Agricultural Society. The 
van was constructed by the Lancashire Steam Motor 
Company of Leyland. The society offered four prizes 
in all for self-moving vehicles, namely, a first prize of 
100/. and a second prize of 50/., in each of two classes. 
The first class was for vehicles carrying light loads up 
to 2 tons, exclusive of the weight of the vehicle ; and 
the second class was to comprise vehicles capable of 
carrying 4 tons exclusive of the weight of the vehicles. 
The van now illustrated belonged to the first class. 

The trial—if such it can be called—took place on 
Thursday, May 10, the single aspirant to the prize 
starting from the yard of the Crewe Arms Hotel 
shortly after 10 o’clock. The original conditions of 
trial included a run of not less than 50 miles out and 
50 miles home, but the course was shortened by the 
judges, who followed in a wagonette, to 30 miles in 
all. This distance was covered at the rate of about 
64 miles an hour while running, but great difficulty 
was experienced owing to the compensating gear bind- 
ing, which naturally made the vehicle very difficult to 
steer, in addition to which there was, of course, a con- 
siderable loss of power. This defect is one of detail 
which the designers of the vehicle will no doubt 
speedily be able to put right now that experience has 
shown them what is needful ; in fact, the run back to 
Leyland was made, we understand, without any diffi- 
culty in 8} hours, including stoppages, the distance 
being 62 miles. The judges decided that no prize would 
be awarded. 

As will be seen, this is a rear-driven four-wheel 
vehicle. It is built upon a steel frame, and is fitted 
with an ordinary compound inverted engine, having 
cylinders 2} in. and 44in. in diameter, the stroke 
being 4in. Both cylinders may be worked by steam 
at boiler pressure if necessary. The usual working 
steam pressure is 2001b. and the revolutions 450 per 
minute. The crankshaft revolves in one direction 
only, and is connected with the second motion shaft, 
on which suitable clutch gearing is fixed, for three 
speeds ahead, at the rate of 2? miles, 5 miles, and 
8 miles an hour, whilst there is one backward motion 
at the rate of 2 miles an hour. From the 
second motion shaft the power is transmitted to the 
third motion shaft, on which the driving chain pinions, 
as well as the compensating gear, are fixed. The road 
driving wheels are 4 ft. in diameter, and have ordinary 
iron tyres. They are actuated by pitch chains which are 
kept tight by means of radius rods. The steering is 
effected by means of a system of connecting-rods and 
levers, which actuate both front wheels simultaneously, 
each of these two wheels being mounted separately, ex- 
cepting so far as they are connected by the steering 
apparatus referred to. The clutch levers, steering 
hairdle, &c., are all within reach of the driver, and the 
vehicle appeared to be within fairly easy control. The 
same lever that shuts off the steam applies the brakes. 








There is an air-cooled condenser for the steam placed 
above the metal roof of the van, and consisting of a 
number of brass tubes. The boiler is of the vertical 
cylindrical type, and has 108 copper tubes, which are 
1} in. in outside diameter in the firebox and 3 in. in 
diameter in the crown-plate. The firebox is of copper, 
the outer shell being of steel. The total heating sur- 
face is 50 square feet. Liquid fuel is used, that usually 
burnt being common parafiin. It is sprayed into the 
firebox by an injector worked by compressed air, a 
small air pump being carried for the purpose. In the 
uptake there is placed a steam dome, which is designed 
to act as a superheater. 

The whole arrangement of boiler, engine, and gear- 
ing is such that the weight on the driving wheels, 
when the van is empty, is about half the total weight 
unloaded. As the additional weight due to freight 
comes on the driving wheels, the adhesion of the 
wheels increases with the load, and a proportionately 
better grip is thus obtained ; the weight on the guiding 
wheels thus also remains constant, so that additional 
steering power is not required as the load increases. 
When weighed at Crewe before starting on the run, 
it was found that the two front wheels carried 13 cwt., 
and the back or driving wheels 16 cwt. 3 qr. 11 lb. 
This was the van alone, with steam up. With the 
four persons on board, extra seats, &c., the weight 
was 1 ton 16 cwt. 3 qr. 20 Ib. 








THE Mississipp1.—The commerce committee of the 
United States Senate’ has been directed to inquire into 
the causes of the recent Mississippi floods. The com- 
mittee is to report in December. 





BLAst-FURNACES IN-THE UNITED StTatTEs.—The number 
of blast-furnaces in activity in the United States at the 
commencement of May, 1897, was 146, as compared with 
133 at the commencement of November, 1896, 196 at the 
commencement of May, 1896, 239 at the commencement 
of November, 1895, and 171 at the commencement of May, 
1895. The aggregate productive weekly capacity of the 
furnaces in blast at the dates indicated was as follows: 
May, 1897, 170,528 tons ; November, 1896, 124,077 tons ; 
May, 1896, 189,398 tons; November, 1895, 217,306 tons ; 
and May, 1895, 156,554 tons. The weekly production 
has moved on as follows during the last six months: 
December, 1896, 142,228 tons ; January, 1897, 159,720 tons: 
February, 162,952 tons; March, 169,986 tons; April, 
173,279 tons; and May, 170,528 tons, It will be seen 
that after steadily improving for five months, the pro- 
duction has sustained a check. The interruption to 
business occasioned by the Presidential election told 
heavily — the American iron trade, the weekly - 
duction o pig declining in October to 124,077 tons. The 
position of affairs is accordingly sensibly better now 
than it was when the election excitement was at its 
height. The stocks of pig on hand in the United States 
at the commencement of May this year amounted “to 
1,038,639 tons, as compared with 1,029,831 tons in April, 
1,023,603 tons in March, 965,907\tons in February, 901,643 
tons in January, and 807,662 tons in December, 






































= Ss mal f — 
A= \ | | aainwe 


ENGINEERING. 





(‘abvg apsoddo aas ‘uouydisosag 407) 
‘NIOONIT SUAANIDNGA ‘HLUOMATLLOHS GNV NOLAVIO ‘SUSSan Ad @QaLONALSNOD 
‘MOHS UYALSHHONVW AHL LV SANIDNA TIO 


June 18, 1897.] 











818 


ENGINEERING. 


[June 18, 1897. 








NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was very quiet 
last Thursday forenoon, but the tone remained pos b 
and about 15,000 tons of iron were dealt in. Very slight 
changes in price took place with respect to Scotch and 
Cleveland iron. About 10,000 tons changed hands in the 
afternoon, and prices closed at the forenoon level. The 
closing settlement prices were—Scotch iron, 45s. 3d. per 
ton; Cleveland, 40s. 44d.; Cumberland and Middles- 
brough hematite iron, 48s. 3d. and 50s. 6d. per ton respec- 
tively. Atthe forenoon meeting of the market on’ Friday 
some 15,000 tons changed hands, including 10,000 tons of 
hematite iron, three months fixed. Prices were steady. 
In the afternoon about 20,000 tons were dealt in, and 
the price went strong at 45s. 6d. cash per ton 
for Scotch iron, and the settlement prices at the 
close were 45s. 6d., 40s. 6d., 48s. 44d., and 50s. 9d. per 
ton respectively. A good business was done on Monday 
forenoon, when some 30,000 tons were dealt in. At first 
the tone was flat, and Scotch iron dropped to 45s. 4d. per 
ton, but near the close there was a sharp rally to 45s. 8d. 
er ton cash, being an advance of 2d. on Friday’s close. 
“ears of trouble with the Cleveland blastfurnacemen 
caused ‘‘bears” to cover. Middlesbrough hematite rose 
6d. per ton. At the afternoon market about 20,000 tons 
of iron changed hands, and prices went higher from 1d. 
to 2}d. per ton, and the settlement prices were respec- 
tively 45s. 9d., 41s. 14d., 48s. 74d., and 51s. 44d. per ton. 
The market was animated on Tuesday forenoon, when 
there were advices from Middlesbrough which pointed 
to the strong probability of a strike amongst the 
blastfurnacemen. Those members of the “ring” who 
stood short of the market were eager to cover, and prices 
had a smart rise. Over 300,000 tons of iron were dealt in, 
and there was an advance all round ranging from 3d. to 
5d. per ton. It was reported that makers of Cleveland 
iron were even borrowers of warrants. At the afternoon 
market the tone was flat, Scotch receding to 45s. 104d. 
and Cleveland to 41s. 6d. per ton, and the settlement 
prices were 45s. 104d., 41s. 44d., 48s, 104d. and 5ls. 44d. 
per ton. The market was irregular this forenoon, when 
about 15,000 tons of iron changed hands. At first the 
tone was flat, and the price of Scotch fell to 45s. 9d., but 
near the close there was a rally, and the price recovered to 
45s, 104d. per ton. At the afternoon market 15,000 tons 
were bought, and the settlement prices were 46s., 41s. 6d., 

49s., and 5ls. 6d. per ton respectively. The followin 
are the prices of several No. 1 special brands of makers 
iron: Clyde, 50s. 6d. per ton; Calder, 51s. ; Summerlee, 
51s. 6d. ; Gartsherrie, 52s. ; Coltness, 53s.—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at Ar- 
drossan), 50s. 6d.; Carron (shipped at Grangemouth), 
51s. 6d. per ton. The shipments of pig iron from Scot- 
land last week amounted to 8370 tons, as compared with 

4011 tons in the corresponding week of last year. The 
included 112 tons for the United States, 120 tons for South 
America, 405 tons for India, 130 tons for Australia, 2270 
tons for Italy, 350 tons for Germany, 200 tons for China 
and Japan, smaller quantities for other countries, and 
4504 tons coastwise. So far there appears to be but little 
prospect of outside speculation setting in, but with re- 
ports of a tendency towards improvement in America 
that might soon appear. There are still 80 blast-furnaces 
in actual operation in Scotland, against the same number 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s warrant stores stood at 355,293 tons 
yesterday afternoon, as compared with 355,740 tons yes- 
terday week, thus showing a decrease for the past week 

amounting to 447 tons. 


Finished Tron and Steel.—The malleable iron depart- 
ment has been quiet during the past week, and with no 
change in the quotations. The steel works are very well 
employed, and some good contracts are being received. 


Glasgow Copper Market.—There were not any dealings 
in the copper market last Thursday, either forenoon or 
afternoon, on the price was marked down Is. 3d. per ton 
in the forenoon. No dealings were reported on Wrriday 
forenoon, but the price fell 1s. 3d. per ton. The afternoon 
market was an idle one, and prices were unchanged. 
Again, both forenoon and afternoon, on Monday, there 
were no dealings in copper, but in the afternoon the price 
rose 3s. 9d. per ton. At the forenoon session yesterday 
200 tons of copper were bought, and the quotations made 
5s. per ton. There was less passing in the afternoon, and 
the price gave way 3s. 9d. per ton. To-day the market 
was a blank the whole day, and the price fell 1s. 3d. per 
ton in the forenoon, and rose 2s. 6d. in the afternoon. 


New Shipluilding Contracts.—Messrs. A. Rodger and 
Co., Port Glasgow, have contracted to build a steel twin- 
screw tug for the Ardrossan Harbour Company. She 
will be 105 ft. in length by 21 ft. 6 in. in width, and 10 ft. 
Gin. in depth ; and she will be supplied with two sets of 
compound surface-condensing engines of 400 indicated 
horse-power, by Messrs. Ross and Duncan, Glasgow.— 
Messrs. Rankin and Blackmore, Greenock, have 
contracted to supply a set of triple-expansion engines 
for a steamer of 6000 tons deadweight peers, ee. 


city which is now building by Messrs. Russell 
and Co., Port Glasgow. The diameter of the high- 
pressure cylinder will be 24 in., the intermediate 


40 in., and the low-pressure cylinder 64in. They are in- 
tended to develop 1500 horse-power.—Messrs. Russell and 
Co. have taken an order from an English corporation to 
build six hopper barges of 156 ft. keel, and the “‘ well” 
will be 70 ft. oe: They will be built two on one launch- 
ing berth. The firm have at present 14 vessels on the stocks 
in course of construction, and they have on their books to 
lay down orders for other four steamers.—Messrs. G. and 
J. Burns, Glasgow, have just given out orders for two 
channel steamers, one mak to Messrs, A. and J. Inglis, 





and the other to Messrs. Barclay, Curle, and Co. The 
first is to be a large and fast passenger screw steamship 
for their Royal mail service between Scotland and Ireland ; 
and the other a cargo steamship, with all the latest im- 
provements for the quick despatch of omy | goods and 
cargo in bulk, suitable for the Glasgow and Liverpool or 
other trade. 


Steel Billets for America.—So much has been heard of 
late of the competition which America is offering to the 
iron and steel producers of this country, that it is grati- 
fying to hear that in some departments the West of Scot- 
land makers can more than hold their own with our 
cousins over the water. The Steel Company of Scotland 
have just secured an order for a considerable quantity of 
steel billets for delivery in the States. There is no special 
feature in the billets; they are in regular use in the 
United Kingdom ; but they evidently cannot be produced 
on the other side. This is not the first shipment, but it 
is the largest, and as the price is equal to that got here it 
follows that the buyers are unable to get equal supplies 
at home, else they would not face the cost of freight, 
which is no mean item. To the makers the return is even 
better than that secured here, for the billets are larger 
and yield proportionately more profit. 

Glasgow Tramway Trafic.—At a recent meeting of the 
Glasgow Corporation Committee on Tramways, it was re- 
ported that the number of passengers carried during the 12 
months ending last week was 99 millions. That was an in- 
crease of 13 millions as compared with the number carried 
in the preceding 12 months. A large sub-committee has 
been appointed to lay down the new Springburn electric 
tramway line, the instructions given to the committee 
being to lay down the line in the t manner that can be 
devised, and to have the work completed as expeditiously 
as possible. To this sub-committee has been remitted the 
question of considering whether the electric power for the 
tramways should be taken from the John-street station, 
or whether, as some propose, a new power station should 
be erected at Springburn. 

New Glasgow and South-Western Route.—This day week 
the directors of the Glasgow and South-Western Railway 
Company journeyed to Sanquhar, and taking coach there, 
preceeded to drive along the valley of the Crawick, with 
the object of viewing the route that will be followed by a 
new line for which a Bill will be introduced in Parliament 
next session. After leaving the main line at Sanquhar, 
it will proceed to the top of the Crawick Valley, on the 
borders of Dumfriesshire and Lanarkshire, and then 
through the Douglas and Lesmahagow districts to Hamil- 
ton, where it will probably join the North British system. 
It is understood that both the Duke of Buccleuch and 
the Earl of Home, over whose ground the line entirely 
runs, are in favour of the scheme, which the Midland 
Company are pushing. It will shorten the present run 
between Glasgow and Carlisle by 20 minutes. 


Greenock Water Trust Finances.—The accounts of 
Greenock Water Trust for the year ending May 26 last 
show an expenditure of 19,3930. 7s. 4d., against an income 
of 19,4887. 16s. 8d., thus showing a net surplus of 95/. 9s. 4d. 
Money being cheap, a considerable saving was effected in 
the amount paid as interest on mortgages ; but while that 
is so, it has to be remembered that valuable concessions 
were granted to new industries during the year, and that 
three of the principal sugar refineries have long been 
silent. 


The Aluminium Industry in Greenock.—A movement 
is on foot to establish an aluminium rolling mill in the 
vicinity of Baker-street, Greenock, and the water trustees 
have been asked to say what water rate concessions they 
are prepared to give in the event of a company being 
formed to work the concern. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Successful Miners’ Fund.—The miners em vce § by 
Messrs. Newton, Chambers, and Co. at the Thorncliffe 
Collieries seem to have successfully solved the problem— 
how to make provision for themselves in time of need. 
A meeting of the board of management of the Thorncliffe 
Miners’ Fund was held on Saturday with Mr. A. M. 
Chambers, J.P., President, in the chair. It was reported 
that for the quarter ending March 31, members’ contribu- 
tions, entrance fees, &c., amounted to 516/. 7s. 1d. ; 
owners’ percentages, 103/. 5s. 9d.; total, 6197. 12s. 5d. 
The payments were, to widows and children, 13/.; per- 
manently disabled members, 83/. 12s.; minor accident 
claims, 128/. 13s. 6d.; management and other expenses, 
371. 4s. 5d. There was a balance left of 3567. 19s., or a gain 
to the — at the rate of 1427/7. 16s. perannum. The 
report, which was considered highly satisfactory, was 
adopted. 


The Hull Dock Scheme.—At the monthly meeting of 
the Council of the Hull Chamber of Commerce on Mon- 
day, Mr. M. Campbell, vice-president, in the chair, the 
dock scheme as proposed by the North-Eastern Railway 
Company came up for consideration. There seemed to 
be some apprehension, that the Bill for improving the 
dock accommodation, which the railway company had 
promoted was about to be dropped, and Mr. John Shaw, 
after referring to the help which the Chamber had 
“gg to the scheme, moved “That this Cham- 
ver, being of opinion that the dock extension for 
which the North-Eastern ryan! Company has pro- 
moted a Bill in Parliament would be of exceedingly 
great benefit to the port and trade of Hull, it considers 
that the withdrawal of the said Bill would be a great 
calamity for the port.” Mr. E. P. Maxsted, in second- 
ing, said they had arrived at a crisis in the history of 
the port, and it would be a great calamity if the Bill 


should not pass. The motion was adopted. Later on 





the same day the Parliamentary sub-committee of the 
Hull Corporation met Messrs. F. Pease, A. Wilson, 
and H. Tennant, directors of the railway company, 
together with Mr. G. 8. Gibbs, general manager, and Mr. 
E. Lake, district manager, and as the result of the inter- 
view it was believed that the Bill would be proceeded 
with, and that it would be passed. 


Iron and Steel.—The reports as to the state of business 
in the heavy branches of trade are generally satisfactory. 
In the railway branches the revived buoyant feeling 
experienced during the last few weeks still con- 
tinues, orders having come to hand from almost every 
part of the world. In marine work there is nothing 
of special importance going on except the anticipated 
first new Canadian Atlantic liner, and Rettiochion for the 
British Government. There is not much doing in mate- 
rial for cargo vessels. The local iron market is quiet, and 
prices, though firmer, are not quotably higher. Makers 
of steel report that their order books are not so well filled 
as last quarter, but they have still plenty to do, and 
prices for the best brands of Swedish steels are stiffening, 
and on some contracts placed this week an advance has 
been obtained. A gi steady business continues to be 
done in files, saws, and edge tools, and makers of 
specialities in gg | tools for engineers are committed for 
months to come. There are some very satisfactory orders 
on hand from Canada and Australia. 


South Yorkshire Coal Trade.—There has been a taper- 
ing off of business at many of the collieries since the 
holidays. This is more particularly the case at the house- 
coal pits, and some restriction has already been put on 
the output. Gas companies are not taking as freely as 
last month. There is an improved demand for steam 
coal for export, and a very heavy tonnage is leaving daily 
for the ports. Blast-furnace cokes are making from 
9s. 6d. to 12s. per ton ; and steel and foundry cokes from 
14s. up to 17s. 6d. per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was onl 

a small attendance on ’Change, and though prices all 
round were very strong, the amount of business trans- 
acted was not large. Sales were recorded at 41s. for 
prompt f.o.b. delivery, but few sellers would dispose of 
the ruling quality at that price. Some of the producers 
asked up to 41s. 6d., and for small lots 41s. 3d. was 
realised. The lower qualities were firmer, though they 
were less scarce than when we last reported. No. 4 
foundry was 40s. 6d.; grey forge, 40s. 3d.; and 
mottled and white each about 40s. Middlesbrough 
warrants closed 41s. 4d. cash buyers. East coast 
hematite pig iron was in good request, and owing 
to makers’ iron being obtainable at a cheaper price 
than warrants, the stocks in the public warrant stores 
have decreased very slowly of late. For early de- 
livery of mixed numbers, 51s. was generally asked, and 
that price was said to have been realised, but as low as 
50s. was named by a few buyers. Middlesbrough hema- 
tite warrants, after touching 51s. 6d., closed steady at 
51s. 4d. cash buyers. Rubio ore was fully 14s. 3d. ex-ship 
Tees. To-day there was not much doing, and there was 
practically no change in prices for makers’ iron ; but war- 
rants fluctuated a little. Middlesbrough warrants, after 
changing hands at 41s. 3d., improved, and closed firm at 
41s. 6d. cash buyers. Middlesbrough hematite warrants 
fell to 51s., but rallied later, and ultimately got back to 
51s. 6d., which was the closing cash price of buyers. 


The Cleveland Blastfurnacemen’s Grievance.—A very 
unfortunate dispute is that of the Cleveland blastfurnace- 
men with the ironmasters. The employés have asked 
for an eight-hours day, which has practically been refused ; 
but that is really not their chief grievance. What the 
men really want is an alteration in the mode of working, 
so that the long week-end shift of 24 hours will not have 
to be borne by one lot of men. That 24 consecutive 
hours’ work at a blast-furnace is too much for a man to 
endure, will readily be admitted, but there are very many 
and serious difficulties in the way to prevent it being 
altered. The ironmasters, we believe, will be ready 
enough to do anything they can to mitigate the hardships 
of the men, but they really cannot afford to allow their 
furnaces to drop behind. It is sincerely to be hoped that 
affairs will be arranged without any stoppage of work, 
but at present prospects of an amicable settlement are 
anything but bright. 


Manufactured Iron and Steel.—There is very little new 
in the manufactured iron and steel trades. Most of the 
establishments keep well employed, and report that they 
have orders on hand which will keep them busy for some 
time tocome. In some departments, in fact, producers 
are rather heavily pressed for deliveries, and they are in- 
clined to advance quotations ; but, on the whole, prices, 
though undoubtedly tending upwards, can hardly be said 
to be quotably altered. 


Messrs. Head, Wrightson, and Co., Limited.—The 
report of the directors of Messrs. Head, Wrightson, and 
Co., Limited, of the Teesdale Iron Works, Thornaby, 
shows that the gross profits for the year reached 
24,149/., and this the directors suggest should be distri- 
buted as follows: Interest on debentures, 5435/.; a divi- 
dend of 5 per cent., 10,500/.; directors’ fees, ot 
manager's salary, 3000/.; reserve account, 4500/.; an 
balance forward, 8927. The directors with pleasure refer 
to the improved trade which has not only enabled them 
to recommend the 5 per per cent. dividend, but also to 
carry forward so substantial a sum as . Thecon- 
tracts on hand are considerable, and the prospects of the 
company are satisfactory. Owing to the development of 
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the business, arrangements have been made to purchase 
the freehold of the Eaglescliffe and Stockton Forge 
Works, which have been leased for five years with the 
option of purchase. Considerable additions have n 
made to plant to increase the output of the company and 
cheapen production. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been somewhat 
affected during the last few days by a scarcity of tonnage; 
the best descriptions have made 10s. 9d. to 11s. 3d. per 
ton for prompt shipment, while ayer | qualities have 
brought 10s. 3d. to 10s. 5d. per ton. The house coal 
trade continues inactive, and prices have been tending 
downwards rather than otherwise ; No. 3 Rhondda large 
has made 10s. to lls. per ton. Patent fuel manufac- 
turers are well employed. Coke has also continued in 
good demand ; foundry qualities have made 17s. 6d. to 
18s. 6d. per ton, and furnace ditto 15s. to 16s. 6d. per 
ton. The imports of iron ore have been well maintained, 
the best rubio has made 13s. 9d. per ton. The manu- 
factured iron and steel trades have exhibited little 
change. 

Swansea Harbour Trust.—At a meeting of this trust 
on Monday it was reported that the executive committee 
had let a contract for new entrance works at the north 
dock for 40,024/., to Mr. L. P. Nott, of Manchester, 
who had agreed to complete his contract by January 1, 
1901. 


Cardiff Corporation Water Works.—The annual excur- 
sion of the Cardiff Town Council to the Taff Vawr Valley, 
to inspect its new water works, took place on Thursday. 
Upon arriving at the Cantreff reservoir, the party 
alighted and inspected the reservoir and works, and 
afterwards proceeded to the Beacons reservoir. Lun- 
cheon was served here, after which Mr. J. A. B. Wil- 
liams conducted the party round the works of the new 
reservoir. Mr. Williams mentioned that the embank- 
ment of the Beacons reservoir was 7200 ft. in length, and 
at some points 70 ft. below the ordinary surface. When 
the council excavated a trench at this particular reser- 
voir, they came upon the original bed of an old river 
which existed in remote ages. They found it between 
50 ft. and 70 ft. below the level at which they commenced 
their works, and upon that they founded their work in 
the centre of the trench. In carrying out the reservoir 
they had to surmount many difficulties. 


Pembroke Dock.—Messrs. Hill have secured a contract 
for building new barracks to the north of the present 
hut encampment at Pembroke Dock. The cost will be 
upwards of 80,0007. 


Dredging at Hallsands.—Captain the Hon. Foley 
Vereker, R.N., attended at Hallsands on Thursday to 
inquire into complaints of_the fishermen as to the 
dredging of sand by Sir J. Jackson, contractor for the 
new docks at Keyham. Captain Vereker said he had 
been sent to inquire into complaints made by Mr. F. B. 
Mildmay, M.P., on behalf of the fishermen. The Board 
of Trade had control below water mark, and had given 
permission to take the sand, subject to three months’ 
notice, the removal to be stopped immediately in case any 
damage could be proved. r. E. Windeatt said the 
matter was a serious one for the fishermen, as the noise of 
the dredger frightened away mullet and mackerel. —— 
Wills, a fisherman, stated that, in addition to this, the 
beach was a shifting one, and if much sand were taken, 
the fishermen would run a risk of their houses being 
carried away, a large number of them being built on sand. 
Mr. Brooks, on behalf of Sir J. Jackson, said he was 
anxious to meet the wishes of the fishermen. 

Bristol Wagon and Carriage Company, Limited.—The 
report of the directors of the Bristol a and Carriage 
Company, Limited, for the year ending March 31, recom- 
mends a dividend of 4 percent., and a bonus of 2 per cent., 
making, with the interim dividend of 4 per cent., 10 per 
cent. for the year. 


Plymouth Tramways.—The tramways committee of the 
Plymouth town council has had under consideration a 


report of Mr. J. H. Rider, the corporation electrical 
engineer, on the uipment of the tramways for 
electric traction. The distance from the Theatre 


Royal to Laira Bridge road is 2725 yards, equal to 
5450 yards of single track. The estimated cost of 
the equipment of this section is 75007. Of this sum 
33002. is for the overhead construction, 37500. for five cars 
fitted with motors, and 450/. for bonding the rails. The 
latter work has been already done. To equip the line 
from Compton to the Promenade Pier, which has a length 
of 9620 yards (53 miles) of single track, and for which 
nine additional motors cars would be required, would cost 
about 12,0002. more. The cost of working the Prince 
Rock section alone works out at 5d. per car per mile, and 
of the whole system at 4d. per car per mile; or if the 
capital charges are included at 64d. and 54d. per car per 
mile respectively. The committee recommends that the 
Prince k section should be equipped for overhead elec- 


trical traction, and that application should be made to| 7 


the Local Government Boai 
for the purpose. 

New Reservoir at Swansea.—At a meeting of the water 
committee of the Swansea Town Council on Tuesday, 
sanction was received for the borrowing of 11,0002. for the 
construction of a service reservoir at St. Thomas. It was 
decided to advertise for tenders for the work. 


New Pier at the Mumbles.—A pleasure pier which is in 
course of construction at the Mumbles is making good 
progress. It is torun out 300 with five spans, and 
it will be 25 ft. wide, It will stand 9 ft. above high water 
mark, and will enable pleasure steamers of 9 ft. draught to 


for power to borrow 7500. 





go alongside at low water spring tides. There will be a 
pavilion at the end, with —— of refreshment-room 
accommodation. All the columns which will rest on the 
sand have been fixed. The remainder will be driven into 
the solid rock. 


Cardiff and Pontypridd.—A new service of passenger 
trains has been maneveae between Cardiff and Ponty- 
pridd, by the ay 8 ilway Vonpeny, which has running 
powers over the Great Western Railway to St. Fagan’s, 
where a junction has been made with its own system. 


Iifracombe.—A provisional order for Ilfracombe Pier 
has been issued. It provides for a pier or breakwater 
commencing at the termination of the solid portion of 
the existing breakwater, and extending thence seaward in 
an easterly direction for a distance of 611 ft. or there- 
abouts. The pier may be constructed as a solid pier or as 
an open pier, or partly in one way and partly in the 
other. If within two years from the passing of the Act 
confirming the order, the works authorised are not sub- 
stantially commenced, the powers given by the order 
will cease, uuless the time for commencement is extended 
by the Board of Trade. The works will be carried out by 
the Weld Trustees, who are owners of the Pier and Har- 
bour Estate, at a cost of about 100,0007. It is rumoured 
that the Great Western Railway Company have also in 
contemplation the erection of g and passenger sta- 
tions near the harbour works, the company being anxious 
to have a separate line to Ilfracombe vid Dulverton or 
Filleigh. 

South Wales Coal and Iron.—The shipments of coal 
from the four 


: eg oe Welsh ports in May were as 
follows: Cardiff — forei: 1,16,215 tons; coastwise, 
202,086 tons. Newport—foreign, 253,437 tons; coastwise, 


88,345 tons. Swansea—foreign, 113,738 tons ; coastwise, 
57,590 tons. Llanelly—foreign, 11,531 tons; coastwise, 
5207 tons. The aggregate shipments of coal from the four 
ports in May were, accordingly—foreign, 1,464,921 tons ; 
coastwise, 353,228 tons. The shipments of iron and 
steel from the four ports in May were: Cardiff, 948 
tons; Newport, 7263 tons ; Swansea, 280 tons; Llanelly, 
2 tons; total, 8493 tons. The shipments of coke were: 
Cardiff, 3925tons ; Newport, 845 tons; Swansea, 1342 tons; 
Llanelly, ni/ ; total, 6112 tons. The shipments of patent 
fuel were: Cardiff, 41,357 tons; Newport, 5296 tons; 
Swansea, 31,456 tons; Llanelly, ni/ ; total, 78,149 tons. The 
aggregate shipments of coal from the four principal Welsh 

rts in the five months ending May 31 were as follows: 

ardiff, 6,337,765 tons; Newport, 1,582,090 tons; Swan- 
sea, 768,361 tons; and Llanelly, 83,805 tons; total, 
8,771,721 tons. The regate shipments of iron and 
steel during the five months were: Cardiff, 25,941 tons ; 
Newport, 30,472 tons ; Swansea, 1922 tons; and Llanelly, 
130 tons; total, 58,465 tons. The aggregate shipments of 
coke were: Cardiff, 20,266 tons; Newport, 5429 tons; 
Swansea, 4281 tons; Lianelly, nil; total, 29,976 tons. 
The aggregate shipments of patent fuel were: Cardiff, 
157,874 tons; Newport, 5 tons; Swansea, 130,468 
tons; Llanelly, nid ; total, 293,638 tons. 








MISCELLANEA. 

By a vote of 135 to 22 the Canadian House of Commons 
has ratified the contract entered into with Messrs. 
Petersen, Tate, and Co. for a fast Atlantic steamship 
service between the United Kingdom and Canada. 


The Grand Trunk Railway Company of Canada have 
leased their car wheel works to a private corporation, who 
will supply the company with all the wheels they require, 
and wi Fale supply private consumers. 


A company has been organised in America for re-rolling 
old rails, so that they can be used again on main tracks. 
The details of the process have been worked out by Mr. 
E. W. McKenna, and the preliminary experiments are 
said to have given very satisfactory results. 


The inaugural stone of the new harbovr to be con- 
structed at Hastings was laid on Wednesday by the 
Marquis of Dufferin and Ava. When completed the 
harbour will inclose an area of 27 acres, and its con- 
struction will cost about 150, 0007. 


Mr. Wilson, the secretary to the United States Depart- 
ment of Agriculture, is arranging for an exhibition at 
Nashville of a steel tramroad adapted for country dis- 
tricts, his opinion being that at the present prices of steel 
such a system offers the best solution for the deplorable 
=~ of the highways in too many parts of the United 
States. 


In a paper to be presented to the next convention 
the American Society of Civil Engineers, Mr. A. 
Cunningham suggests the following relation between the 
strength of steel and its chemical composition: ‘‘To find 
the approximate tensile strength of structural steel, to a 
base of 40,000 lb. add 1000 lb. for every 0.01 per cent. of 
carbon, and 1000]b. for every 0.01 per cent. of phosphorus, 
neglecting in normal steels all other constituents.” 


The springs for the revolvers made by the Colt’s Patent 
irearms Manufacturing Company, of Hartford, are 
hardened in a muffle quite out of contact with the fur- 
nace gases. After hardening they are tempered by being 
please on hot steel plates. Itis stated that the work is so 


of 
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carefully done that there is no material change of shape 
during the process. Before being used each spring is 
tested to 25 per cent. beyond the strain to which they will 


in practice be subjected. 
From an article in the American Manufacturer, it 


appears that, copying some of our labour organisations 
here, the American Flint Glass Workers’ Union placed a 


restriction on the output of each workman per day. This 
rule caused constant trouble and loss to the factories em- 


ploying union hands. At length, however, the union has 
earnt wisdom, and has removed the restriction, a policy 
which will doubtless lead to a largely increased employ- 
ment of hands. 


The traffic returns of the New South Wales railways 
for the first quarter of the Post year show continued 
ed The length of line now open amounts to 
5764 miles, and during the period under review 1,954,972 
train-miles were run. The passengers carried number 
5,614,666, as against . 5,236,431 for the corresponding 
period of the previous year, whilst the tons of goods con- 
veyed amounted in the quarter to 1,080,986. The work- 
ing expenses have been 54.47 per cent. of the receipts. 


Experiments with electric traction have for some time 
been in progress on the 13-mile section of the New York, 
New Haven, and Hartford Railway between Berlin and 
New Britain. The current is supplied to the motors 
through the intermediary of a third rail laid in the centre 
of the track. As of 70 miles per hour has, it is 
stated, been reached, but there is apparently no present 
intention of definitely adopting on the line the electric 
system of traction. 


Recent determinations of the mechanical equivalent of 
heat, the experiments — on a large scale at the 
Whitworth Engineering boratory, give a value of 
776.94 foot-pounds. The apparatus used was the hydraulic 
brake dynamometer fit to the 100 horse-power experi- 
mental engine with which this laboratory is equipped. 
Certain necessary modifications being made to adapt this 
dynamometer for the work, the experiments were carried 
out by Mr. Moorby, acting under the direction of Pro- 
fessor Osborne Reynolds. 


_ The Institution of Electrical Engineers held a conversa- 
zione at the Natural History Museum, Cromwell-road, 
S.W., on Tuesday night. Sir Henry Mance and Lady 
Mance received the guests, who numbered about 1000 and 
who included Professor Silvanus Thompson, F.R.S., Pro- 
fessor D. E. Hughes, F.R.S., Professor Crookes, F.R.S., 
Professor Kennedy, F.R.S., Professor Ayrton, F.R.S,, 
General C. E. Webber, Sir. A. J. Leppoc Cappell, and 
Dr. John Hopkinson, F.R.S. The string band of the 
Royal Engineers supplied the music during the evening. 


The Secretary of State for Foreign Affairs has _re- 
ceived a despatch from Her Majesty’s Consul-General at 
Christiania ve that tenders are invited by the com- 
mune of that city for the delivery of various quantities of 
certain kinds of coal. Tenders must be delivered in 
sealed envelopes, marked ‘‘Leverance af Kul,” at the 
office of the Christiania Magistracy (‘‘Magistratens 
Kontor”), Méllergade, No., 94, oy he 30th inst. Any 
further information that may have been received can be 
seen at the Commercial Department of the Foreign 
Office any day between the hours of 11 a.m. and 6 p.m. 


The Furness Railway Company, in a communication to 
the Times, state that in their opinion those who now 
travel first-class on their line are quite prepared to pay 
24d. per mile in return for exclusive and better accom- 
modation, and they therefore have no intention of 
reducing the first-class fares. To compensate for the 
abolition of the second-class, however, it is intended to 
introduce third-class supplementary reserved tickets at a 
small fee, whilst on giving six hours’ notice a third- 
class compartment will, at desire, be reserved for six 
passengers, 

The second annual convention of the Municipal Elec- 
trical Association will be held in Manchester on June 30, 
July 1, 2, and 3. The meeting will be held in the Lord 
Mayor's parlour at the Manchester Town Hall, and will be 
oqenet on the first day by an address from the President, 

r. C. H. Wordingham. The rs for discussion on 
June 30 are by Mr. J. F. C. Snell, Mr. J. J. Steinetz, and 
Mr. A. H. Gibbins. The two former have reference to 
the generation of steam, and the latter to wiring. In the 
evening of the same day the annual dinner will be held at 
the Grand Hotel. On July 1 the subjects for discussion 
include street lighting by electricity. On the following day 
systems of distribution and the localisation of faults will 
occupy the attention of the members. The concluding 
meeting on Saturday, July 3, will be devoted to business 
matters. On each day the proceedings will commence at 
10 a.m., the adjournment taking place at 1 p.m. The 
afternoons will be devoted to visits to works. 


In a paper recently read before the American Foundry- 
men’s Association, Mr. G. C. Davies dealt with malleable 
castings. For the best results the author states that the 
silicon present should range between 0.60 to 0.90 per cent. 
If less than 0.5 per cent. is present, the product will be 
tough, but difficult to machine to a smooth surface. If 
more than 1 per cent. is present, the casting will be 
weak. ee gr he states, has little influence on the 
toughness of the castings and usually ranges between 
0.04 to 0.12 per cent. Phosphorus, on the other hand, is 
a weakening element, and should be kept below 0.22 per 
cent. Manganese in good malleable castings ranges 
generally between 0.20 and 0.40 per cent. The amount 
of carbon remaining in a malleable casting varies with its 
cross-section, and with the time devoted to the annealing 
process. Castings 4 in. thick showed 0.15 per cent. of 
carbon, ;;in. thick, 0.64 per cent. ; ;%, in. thick, 1.03 per 
cent.; and 7, in. thick, 1.58 per cent. In exceptional 
cases lower figures were obtained, the carbon being almost 
completely removed. 








THE AvusTRIAN Lioyp.—This —— uired a net 
revenue of 25,007/. last year, or scarcely half the corre- 
sponding net revenue for 1895, The dividend for 1896 is 





pon 1l. per share, as compared with 2/. 2s. per share in 
1895, 
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GOVERNMENTS AND CO-OPERATIVE 
PRODUCTION. 

Ir is a sound principle of economic science to 
bring the producer and the consumer into as close 
relationship as may be compatible with advan- 
tageous production and an effective system of dis- 
tribution. The elimination of the middleman and 
of the capitalist is the beatific vision of all dream- 
ing Socialists, and as the instinct of even the most 
extreme of them tells them they cannot hope for 
success in private business, where the hard logic of 
natural economic laws prevails, their efforts are 
mostly turned towards introducing their schemes in 
connection with work done for the State. It is 
such an elemental and obvious fact that distribution 
is as necessary to a civilised State as production, 
and further that distribution needs capital, that 
one wonders how such things can be ignored by 
persons who pretend to lead thought ; yet every day 
we see put forward arguments which are based on 
oblivion to these principles. The hatred of the 
French communist to the bourgeois or shopkeeping 
class, and of the English socialist to the capitalist, 
necessarily springs from ignorance inflamed by 
prejudice, which it seems the delight of a mis- 
chievous though small class to keep alive. 

To those persons who are still open to reason, 
but may perhaps have had the view of these ques- 
tions somewhat obscured by the specious reasoning 
of a school of pseudo-economists, we would recom- 
mend the perusal of a report recently made to the 
Labour Department of the Board of Trade by Mr. 
D. F. Schloss, a thoughtful and competent oficial, 
whose work in similar fields of inquiry is well 
known. The report arose from a recommendation 
of the late Royal Commission on Labour, which ad- 
vised that the Labour Department should obtain 
information as to the action of public authorities in 
this and other countries in inviting, in suitable 
cases, separate contracts for the material needed, and 
for the work to be done on the material, and espe- 
cially in inviting associated bodies of working men 
to tender for labour. 

At first sight it seems a simple thing that the 
State, with its unlimited resources, should pur- 
chase material in the cheapest market, and should 
then get the work required, to convert it into the 
articles needed, done by direct contract with the 
workman, thus avoiding the profit made by the con- 
tractor. This course has been followed abroad to 
some extent, but to a degree so limited as to be 
useless for a precedent on which to form a general 
principle. The inquiries of Mr. Schloss cover a 
wide field, and afford pregnant instances of the 
difficulties to be encountered. Although so-called 
co-operative production has played some part in 
the supply of Government material in this country, 
yet the cases contemplated in the recommenda- 
tion of the Royal Commission, namely, those in 
which contracts for labour and material have been 
kept separate, are, at most, extremely rare. Thus, 
in the United Kingdom, we learn by the report, 


8|the co-operative societies of bootmakers play an 


important part, having in 1885-95 obtained from 
the War Office contracts for over 800,000 pairs 
of boots and shoes, to a value estimated to exceed 
400,0001. Perhaps there is no word more often mis- 
used than ‘‘ co-operative,” and before attaching a 
definite value to this statement, we should like to 
know something more about the composition of 
these societies and the way in which the profits 
made are distributed. There are a great many 
‘‘eo-operative societies”. which are simply asso- 
ciations of capitalists, each possibly working in 


36 | the business, ybut none the less capitalist on that 


account.’ Directly a co-operative society employs 
an office boy who is paid a fixed wage it ceases to 
be purely co-operative in principle, and some of the 
industrial societies of this nature employ more 
workpeoplewho haye no stake in the concern beyond 





their weekly wage than there are ‘‘co-operators ” 
on the books. However this may be—and it is a 
word of warning that should not be forgotten in 
dealing with the statistics of the subject—the co- 
operative societies in this case do not get from the 
War Office the leather for the boots they are to 
make, but buy it for themselves—doubtless in the 
cheapest market—and also, possibly, put some profit 
on the material, as well as on the labour, in their 
dealings with the War Office. Another case given 
in the report is that of the Society of Co-operative 
Builders, which has carried out a considerable 
amount of work for the London School Board and 
the London County Council. The society, however, 
does not get ‘‘ bricks, timber, or any other of the 
requisite materials ” from its customers, but buys 
them, presumably in the ordinary course of trade. 

The difficulties that arise in connection with this 
proposed system of the State supplying material 
and the workman supplying labour direct to the 
State, are most forcibly brought forward in the 
very few cases in which the arrangement has 
been carried out. To find any measure of success 
we must descend to instances where the material 
to be worked upon is of the most elementary 
nature—‘‘ raw material” in the fundamental sense 
of the term. For it must be remembered that in 
order to carry out to its legitimate end the direct 
employment of labour by the State, not only must 
the shoemaker be supplied with leather, but the 
tanner with hides, the butcher with beasts, the 
farmer with land, and so on through every branch 
of manufacture required in the production of the 
article, including the cobbler’s-wax, the thread, 
nails, hog’s bristles, &c.; a consideration which 
shows pretty plainly the absurdity of the prin- 
ciples advocated by the extreme socialist poli- 
ticians. To return, however, to our statement as 
to the fact that the cases in which the direct em- 
ployment system has been carried out illustrate 
its difficulties, we find that in the colony of New 
Zealand ‘‘ action has for some time past been taken 
in the direction of organising the labour employed 
in public works, especially in the construction of 
roads and railways upon what is termed ‘the co- 
operative system.’” In Victoria a ‘‘ ‘ butty-gang 
system’ has, in connection with the relief of the 
unemployed, been adopted in relation to the con- 
struction of railways.” In the New Zealand 
instance, by far the greater part of the work done 
by the piece-work squads has been of a nature— 
such as earthworks—in which no materials what- 
ever were required to be provided, and practically 
the only cases in which separate labour contracts 
have been given out in New Zealand have been a 
few instances in which certain building jobs have 
been carried out upon this plan. 

Turning from the British Empire, Mr. Schloss 
finds a system of co-operative labour common in 
Russia, where associated bodies of workmen, known 
as ‘‘ Artels,” have existed since the fourteenth 
century at any rate. In some cases these artels 
are employed by the Government ; and, we are told, 
in an ordnance factory in one instance, and a gun- 
carriage manufactory in another, a system of labour 
resembling that referred to by the Labour Com- 
mission would seem to have been tried with success. 
The report, however, very justly points out, that 
Russia affords a doubtful precedent for England, 
for the system there has long tradition in its 
support, and depends for success on the habits 
and traditions of the Russian people. The sug- 
gestion brings to mind a consideration upon which 
Mr. Schloss, as a Government official, very naturally 
dves not touch. The great obstacle to the success- 
ful employment of bodies of working men directly 
by the State, would be the political influence that 
would be brought to bear in order that the work- 
men might obtain the best terms—at the expense 
of the taxpayers at large—and that they might have 
any points in dispute decided in their favour. It 
may be said that the contractors are — to put 
the same political machinery in motion, but this is 
not the case. If a contractor desired to influence 
a Parliamentary election, he could not direct more 
than, perhaps, a dozen votes, even if the effort 
were made, but an association of 500 or 1000 work- 
men with a direct interest in common would be a 
force likely to carry its way in any dispute in 
which public servants would be subject to the 
decision of Parliamentary chiefs. In the solitary 
instance of the Russian artels, there is no poli- 
tical influence to be brought to bear. As Mr. 
Schloss says, ‘‘from the example of Russia, it is 
scarcely possible to draw any inference for this 
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country.” In New Zealand, where exactly opposite 
conditions prevail—but where, as we have shown, 
the application of the system has been limited to 
earthworks —the evils of political influence in 
matters which should be outside its sphere have 
been by no means beyond experience. 

Another serious difficulty, which will have to be 
overcome before the system of direct State employ- 
ment can be introduced, is that of security. It is 
a matter which has not escaped the attention of 
Mr. Schloss, who puts the case very concisely 
in his report in dealing with the instances 
of direct employment he found in connection with 
the French Republic. In that country great efforts 
have been made to facilitate the undertaking by co- 
operative associations of contracts given out by 
public authorities ; and, in order to further this end, 
we are told, ‘‘ associations of workmen are dispensed 
from the necessity, imposed upon contractors as a 
rule, of giving security for the due performance of the 
contract.” It is not in accordance with general prin- 
ciples of justice that one individual, or corporation, 
should be favoured more than another ; and though 
special circumstances may excuse departures from 
this wholesome rule, supposing exceptional advan- 
tages are to accrue to the State, yet we cannot 
help thinking that the unusual procedure here 
followed is due to the baneful political influence to 
which we have made reference. In the case of 
France, however, the matter of security for the 
performance of work is of less importance, as 
‘‘in the extensive employment of co-operative 
labour, which has prevailed in that country, we 
find but scanty traces of the existence of any 
special arrangements for separating the supply of 
materials from the performance of labour/?” A 
notable exception is the production of the Journal 
Officiel, which is printed by a co-operative society 
of compositors. It is a case in which the condi- 
tions are particularly favourable for working on 
this system, which, it may be added, does not 
differ very widely in principle, even if it does in 
degree, from that followed in some printing offices 
unconnected with State control. 

Other countries are referred to in the report, but 
we need not dwell at length on the instances quoted, 
as they support substantially those already given. 
In Italy there exists, specifically provided for by law, 
the precise arrangement to which reference is made 
inthe extract from the report of the Labour Com- 
mission already quoted ; but in spite of this, we are 
told, ‘‘no mention is made in any available source 
of information of any instance in which, by virtue 
of the law, this arrangement has actually been 
carried out.” 

The supply by the Government of material 
which directly -employed labour would make up 
into finished articles could hardly fail to lead 
to almost endless difficulties. It is an old 
saying that ‘‘bad workmen complain of their 
tools,” but they are equally liable to com- 
plain of their raw material. It is interesting to 
speculate upon what would occur if a large number 
of boots supplied to the War Office were found to 
be unwearable by the Army, and a dispute were to 
arise as to whether the fault were dueto the leather, 
the thread, or some other component part, or to 
the work done upon them. We fear that in such 
case the unfortunate contractors who supplied 
any of these materials would be likely to go to the 
wall, with the ultimate result that a large additional 
price would have to be put on the cost of such sup- 
plies in order to afford a tund for insurance against 
such a probable eventuality, so that in the long run 
the public would have to pay for the benefit of a 
class. Supposing, however, it were acknowledged 
that the fault rested with the workmen, what means 
of redress would there be to compensate the State 
for spoilt material? This brings us back once 
more to the ‘question of security, and in this 
aspect of the case Mr. Schloss makes some very 
pertinent remarks which we cannot do better than 
quote : ‘‘ Presumably,” *he says, ‘‘the co-operative 
group will own but a small capital, and possess 
but a scanty credit. Indeed, it is precisely with 
the object of enabling a body of workmen scantily 
provided with resources to obtain contracts, 
that the idea of splitting up a contract into 
two, and giving the contract for labour alone 
to the co-operative group, appears to be suggested. 
. . . Would not a body of workmen possessing 
small means and little credit find it very diffi- 
cult to give security to the extent of several 
thousand pounds? On the other hand, if a 
co-operative association were in a position to 





provide security for the value of the leather 
(the case of boots is under consideration), then this 
society would equally be in a position to obtain the 
leather from a leather merchant, and not only 
would not require to have made in its favour the 
suggested special separation of contracts, but would, 
we feel fairly sure, prefer to have no such separa- 
tion, but in itself supply and make a profit on the 
material.” 

Thus we are brought back by the inexorable 
logic of economic reasoning to the employment of 
capital ; none the less capital, as we have before re- 
marked, because it is in the hands of a number of 
persons themselves engaged in the work of produc- 
tion. This, perhaps, isthe ideal state of industrial 
activity—that every manemployedin a factory should 
have a direct and proportional interest (according to 
the responsibility of his labour) in the success of the 
establishment in which he is employed. It is 
an ideal that can never be reached so long as 
work fluctuates in volume, because fluctuation 
necessitates casual or temporary employment of a 
certain number of operators. Thus, to revert to 
the familiar instance of boots, a factory with a 
normal output of, say, 1000 pairs a week—for the 
production of which quantity the co-operative pro- 
prietors would be adequate—might perhaps get one 
or two additional contracts which would tempo- 
rarily increase the demand by, say, 25 per cent. 
That would last for a few weeks or a few 
months, and would necessitate the employment 
for the time of additional hands to a _pro- 
portionate extent. How would these new work- 
people be treated. Would they be made pro- 
prietors, or would they be simply paid wages whilst 
they remained? Hardly the former; but in the 
latter case the co-operative society would be con- 
verted into a company of capitalists, and come under 
the ban of being employers of labour. Again, to 
take a reverse case. Supposing the normal de- 
mand of 1000 pairs of boots per week were to fall 
off 25 per cent., what would become of a corre- 
sponding quarter of the total number of working 
proprietors? Would they be supported in idle- 
ness by the rest, or would they seek employment 
in the neighbouring factory, which had, perhaps, 
secured the work lost to their own establishment ? 

These are only some of the difficulties (space 
will not permit us broaching others) that will have 
to be solved before an ideal scheme of co-operative 
production can be said to be satisfactorily evolved. 
We do not say such difficulties are entirely beyond 
solution ; only that as society is now constituted, 
we are very far from seeing the disappearance of the 
capitalist employer, and that any serious attempt 
to violently hasten his departure will be attended 
by results disastrous to the industries of the country 
in which it is made. 








SHIPPING AND NAVAL MATTERS IN 
JAPAN. 

One of the most marked features of the Japanese 
press is the keenness and intelligence with which 
industrial and economic subjects are discussed. 
Many of the articles show very distinctly that their 
authors are men who not only write well, but who 
are also practically acquainted with the subjects 
with which they deal. Among the Japanese 
journals in which special attention is given to such 
subjects is the Jiji Shimpo, which attempts to 
justify its name as an organ of progress by opening 
its columns to the discussion of all the most im- 
portant factors which influence national welfare. 
Among such matters great prominence has recently 
been given to the consideration of shipping affairs 
and of the navy; due, no doubt, to the great de- 
velopment which has taken place both in the mer- 
cantile marine and the navy within the last few 
years, and to the extensive programmes which are 
now being carried out, which afford many oppor- 
tunities for criticism and discussion. 

On former occasions we have referred to the great 
extension which has taken place in the operations 
of the Nippon Yusen Kaisha, or Japan Mail Steam- 
ship Company, and to the fact that the working 
of the lines to Europe and America has resulted in 
great loss to the company. The conditions attached 
to the payment of the subsidy which was expected, 
or rather the manner in which these conditions 
have been interpreted by the officials in charge, 
have made it impossible for the subsidy to be paid ; 
and a Bill was presented to the Diet, with the 
approval of the Government, proposing that a special 
subsidy, fully covering the amount of the loss, 





should be paid, but the Diet adjourned without 
passing the Bill, thus leaving the affairs of the com- 
pany in a state of uncertainty, and at the same time 
affording much matter for discussion. 

The Jiji Shimpo, as well as other Japanese 
journals, while approving of the idea of granting a 
special subsidy to the Nippon Yusen Kaisha, offer 
some shrewd criticisms of the present Navigation 
Encouragement Law, and moreover insist on due 
account being taken of the financial resources of 
Japan. They point out that Britain, with a 
State income of 928 million yen, devotes only 

? millions annually to the encouragement of 
navigation, and that almost entirely for fast 
steamers for carrying mails ; France, with an in- 
come of 1344 millions, devotes only 9.97 millions; 
and Germany, with an income of 566 millions, de- 
votes only 2.54 millions. Japan’s income is 120 
million yen, and yet an expenditure of 43 million 
yen is contemplated under this heading. It is 
understood that the steamers ordered by the Nippon 
Yusen Kaisha in Britain for its European service 
are to be 5800 tons, and to have a speed of only 
14 knots, which is far below the first-class British 
vessels for which subsidies are paid. To procure 
steamers worthy to rank with the magnificent 
vessels belonging to the mail category in Great 
Britain, would involve an outlay that no Japanese 
company could contemplate at present, and would 
necessitate corresponding State assistance. Besides, 
Japan differs from Britain in not having colonies 
and possessions all over the world with which rapid 
and sure communications must be maintained, and 
she need not pay so much attention to the mail- 
carrying qualifications of her steamers. In point 
of fact, even supposing her European service 
established, she could not transmit letters by 
that route to London in less than 42 days, 
whereas they can now be sent, vié America, in 
28 days or thereabouts. That, indeed, seems to be 
an argument opposed to granting any subsidy 
to the Nippon Yusen Kaisha’s European line, but 
there are other points to be considered. Under 
the existing Navigation Encouragement Law, if it 
were carried out in the way in which it was under- 
stood when it was passed, and also in the way in 
which it was understood bythe Nippon Yusen Kaisha 
when they ordered their boats for the European 
and American lines, the company would be entitled 
to receive 2,118,400 yen. They ask, under the special 
Bill which has been presented to the Diet, 2,294,000 
yen. The difference is not great, and in return they 
agree to make 26 voyages annually instead of 24; 
tosubmit torigid official inspection; and to conclude a 
hard-and-fast agreement that thesteamers shall start 
and arrive on schedule time. These, it is pointed 
out, are matters of great importance and public 
convenience, and, therefore, no small advantages 
are secured by the method of special convention, 
carrying with it, as it does, the convenience of 
special agreement. The Jiji Shimpo believes that 
Japan cannot hope to have first-class mail steamers 
for some time still; but it insists that the inspection 
provided by law should be honestly and fairly 
carried out by competent experts, instead of being 
perverted, as it says it is at present, into a device 
for disqualifying vessels, and thus avoiding the 
necessity of subsidising them. 

It is quite evident, however, that the subject has 
become the shuttlecock of contending political 
parties, and therefore the Bill which was presented 
to the Diet was not debated, it was merely shelved ; 
and considering the alacrity shown by the Houses 
in passing all the other Government measures, 
that conduct was remarkable. It is not believed 
for one moment that the Nippon Yusen Kaisha 
will abandon the American and European series, 
because its application for a special subsidy has 
been refused. It will continue the services, and 
renew its application next year. Meanwhile, the 
Jiji Shimpo says there can be no doubt that the 
experts appointed by the Communications Depart- 
ment to examine vessels for bounty have defeated 
the object of the law which they are appointed to 
apply. They allowed themselves, it says, to be in- 
fluenced at the outset by an apprehension that 
only by applying tests of great severity could the 
number of eligible ships be kept within the limits 
of the Treasury’s capacity ; and the result has been 
that scarcely any ships have qualified, which was 
certainly not the intention of the law. The regu- 
lations for examination are simply a transcript of 
Lloyd’s, but the latter are applied with discrimi- 
nation not exercised by Japanese surveyors, and 
with any rules any ship may be disqualified, if 
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the examiners wish to disqualify. The Jiji is of 
opinion than the Japanese Board of Examiners is 
on the wrong tack, and that it must change its 
methods under pain of deliberately defeating the 
very end contemplated by the Navigation Encou- 
ragement Law, the promotion of maritime enter- 
prise. At the same time it warns the Nippon 
Yusen Kaisha that it will be well advised if it takes 
warning by the attitude of the Diet towards its 
application. Outsiders cannot put their finger 
upon this particular defect or that special fault in 
the administrative methods of the great steamship 
company. But there is a general feeling of dis- 
satisfaction in the air, a conviction that the abuses 
of favouritism, of superfluous employés, of loosely- 
controlled expenditure, and of slack management, 
are present in a greater or less degree. The Jiji 
says that the behaviour of the company is like that 
of an over-indulged son, who thinks that paternal 
pockets will always be open, whatever invasions he 
makes upon them. Outwardly, indeed, the com- 
pany looks well and flourishing. But its case may 
be analogous with that of many a fine mansion, 
fairly kept and comely to view in ordinary times, 
but found to be not without cobwebs in corners and 
lumber in cupboards when the grand clearing-up 
takes place at the New Year. The Nippon Yusen 
Kaisha had better set its house in order. It has 
lost caste in public sight, and must re-establish its 
credit before looking for large subsidies. 

Opinions like these show that the industrial 
proposals of the Government are all likely to 
receive careful attention from the more _ intelli- 
gent representatives of the Japanese press. The 
papers, however, do not by any means confine them- 
selves to criticism ; they also help in a constructive 
policy. For instance, the same journal has for 
some time been insisting on the necessity of pro- 
viding a huge dockyard, in which ships for the navy 
of the largest size could be built. It insists that 
peace can only be preserved by armed preparation ; 
and, considering the circumstances of Japan, it is 
evident that seven-tenths of such protection must 
be derived from the navy, and three-tenths, at most, 
fromthearmy. Thelatter, indeed, may bediminished, 
but there certainly is not the least reason for in- 
creasing it. At present the State only possesses one 
dock that can be considered even tolerably equipped 
for building purposes—that at Yokosuka, where a 
few cruisers of inferior grade have been built. The 
docks at Kure and Sasebo are mere adjuncts of the 
naval stations there, and were not originally in- 
tended for purposes of shipbuilding. Turning to 
private docks, the only one of any consequence is at 
Nagasaki, owned by the Mitsukishi Company. There 
is talk of docks at Uragu and Mojji, where vessels may 
be constructed to earn the bounties offered by the 
Navigation and Shipbuilding, and Encouragement 
Law, but these have not yet got beyond the stage of 
proposals. The writer in the Jiji Shimpo dwells at 
length on the necessity of Japan having a dockyard 
capable of turning out the heaviest class of work ; 
and he suggests that the Government should sell a 
portion of the State railways in order to provide 
the necessary funds ; but there is likely to be much 
opposition to this proposal, as there seems to be a 
growing opinion that already the railway companies 
have too much power, and the tendency will rather 
be to nationalise the private lines. 

An Osaka journal has some rather pertinent re- 
marks on the policy to be pursued in giving orders 
to foreign countries for ships for the navy, and 
points out the unwisdom of allowing political con- 
siderations to influence the placing of orders for 
ships of war. The writer says that it cannot be 
pretended that the naval shipbuilders of America 
have had experience comparable with that of British 
or French builders. In many respects they are 
doubtless quite ona level with their European con- 
temporaries, but their practice is new, and in con- 
trast with English experts they occupy the rank of 
children. Probably it will be thought that this is 
a mere Oriental figure of speech, but the writer 
shows that he has facts to support him ; and he com- 
plains that two cruisers of over 2300 tons each have 
been ordered by Japan in America, entirely from a 
desire to show Japan’s goodwill towards the great 
Republic. He insists that if that plea has any 
value, then whatever gain of American gratitude 
may be placed to Japan’s account, there must be 
a corresponding loss of friendliness on the part of 
some other nation. He strongly urges that these 
matters ought to be regulated by business prin- 
ciples, and by business principles only. Three 
things have to be considered: First, the quality of 





the ships ; secondly, the rapidity of their construc- 
tion ; and, thirdly, their relative cost. The writer 
is of opinion that in the first two respects there is 
not the least doubt that Britain stands at the head 
of all the nations. Possibly her charges are a little 
higher than those of some other builders, but what 
could be more unwise than to attach paramount 
importance to questions of cost in such matters. 
Japan, he believes, ought to give her orders to 
Britain from purely practical considerations, and 
without any regard to politics. She is understood 
to have ordered 47,500 tons of shipping under her 
first programme of naval expansion, and to be 
about to order other 48,700 tons under her second. 
That represents an immense outlay, and no pre- 
cautions are too great to guard against errors in 
making it. France stands next to Britain as a 
shipbuilder in the estimation of the world, but 
Japan’s experience of French workmanship is not 
wholly satisfactory. Her naval officers have 
cause of complaint against the Matsushima and 
the Itsukushima. Then there is the loss of 
the Unebi, a catastrophe due apparently to de- 
fective distribution of her weights ; and there is 
the fact that the Chishima had to be strengthened 
before Japan could take delivery of her. The 
writer is strongly of opinion that these experiences 
do not warrant the placing of any further orders in 
France ; and if that be true of France, which ranks 
next to Britain, how much truer must it be of 
Germany and America. Japan is spending about 
100 million yen on the expansion of her navy, and 
as the money is got with difficulty from her 40 
millions of people, it is the imperative duty of her 
officials to see that she gets good value for it. 

It is to be hoped that these remarks will take 
effect in the proper quarter, and that the future 
orders for the navy of Japan will be determined 
entirely by business considerations. The following 
is a list of the ships lately ordered for the Japanese 
navy: 1. A line-of-battle ship, the Shikishima, 
15,037 tons, speed 18 knots, to be finished by 
May 4, 1899; builders, the Thames Iron Works. 
2. A second-class cruiser, the Kasagi, 4784 tons, 
speed 20 knots, to be finished by December 31, 
1898 ; builders, Cramp’s Iron Works, Philadelphia. 
3. A second-class cruiser, the Chitose, 4760 tons, 
speed 20 knots, to be finished by December 31, 
1898 ; builders, the Union Iron Works, San Fran- 
cisco. 4. A second-class cruiser, the Takasago, 
4350 tons, speed 22 knots, to be finished in June, 
1897 ; builders, Messrs. Armstrong and Co., New- 
castle-on-Tyne. 5. Two torpedo-catchers, 250 tons 
each, speed 30 knots, to be finished April, 1898 ; 
builders, Messrs. Thornycroft and Co. 6. Two 
torpedo-catchers, 250 tons each, speed 30 knots, to 
be finished August, 1898 ; builders, Messrs. Yarrow 
and Co. 








THE ROYAL SOCIETY SOIREE. 
Tue Lapres’ Nieur. 


On Wednesday evening the rooms of the Royal 
Society in Burlington House were filled with the 
gay crowd which always gathers for the second of 
these annual festive occasions. The former (see 
page 684 ante), as our readers are aware, is con- 
fined to the male sex, and, therefore, lacks the life 
and colour which the presence of ladies confers 
upon the second. It has, however, the advantage 
that the exhibits provided to interest the guests are 
seen for the first time in these rooms ; at the second 
gathering some of the objects are shown again, and 
to that extent, at least, the June soirée is inferior in 
interest to that held in May. On Wednesday there 
were very few objects which were not seen at the 
preceding gathering, and, therefore, our account 
will be very brief. 

The chief attraction lay in the meeting-room 
downstairs, where Mr. W. H. Preece gave a de- 
monstration of signalling through space without 
wires. The methods he employs and the Marconi 
apparatus are fully described in the paper which 
we publish on page 830 of this issue, and, therefore, 
it is not necessary to enlarge upon them here. In 
one of the upper rooms Dr. Alexander Muirhead 
showed signalling by Hertz waves, as practised by Dr. 
Oliver Lodge in 1894. The emitter was in one 
room and the receiver in another, and a constant 
succession of signals was kept up between the two. 
The difference between the apparatus of Mr. Preece 
and that of Dr. Muirhead is one of detail rather 
than of principle. 

Rays of all kinds, X rays, cathode rays, and 
diacathode rays were greatly in evidence. Down- 








stairs Dr. John Macintyre showed photographic 
apparatus in which the period of exposure was so 
short that skiagrams of the extremities could be 
taken instantaneously, and of the trunk in 10 
seconds. He had also on view anematographe 
films showing the bones of a frog in motion, as 
in swimming. Mr. A. A. C. Swinton showed, 
in addition to his former experiments, a tube 
in which the cathode rays were focussed, by 
means of a magnetic field, to a point at the 
bottom of the tube. The impact of the mole- 
cules had actually ground the glass, like a sand 
blast, and a cross had been formed by moving the 
tube to and fro under the stream. In another 
tube the rays were partly stopped by a disc having 
a slit in it. Those which passed through the slit 
impinged on the glass and made it fluoresce. By 
means of a magnetic field the luminous streak could 
be widened and spread out, showing well-defined 
bands with dark spaces between. It was not easy, 
however, to examine the effect carefully, as the 
bands were in constant motion. On the same table 
Mr. Swinton had a striking experiment showing the 
transmission of electro-magnetic waves. He had 
two large circles, 8 ft. or 9 ft. in diameter, of 
copper wire, 6 ft. apart. The first was joined to 
a set of Leyden jars, which were kept discharging 
through it. The second circle was broken, and in 
the gap was placed an incandescence electric lamp, 
which was kept burningly brightly by current in- 
duced in the circle of wire by the electromagnetic 
waves thrown off by the first circle. To show the 
great self-induction circuits offer to oscillating dis- 
charges, Mr. Swinton had arranged a loop of thick 
copper wire like an inverted Y. Between the 
two legs of the U, as if they were parallel 
mains, there were arranged a number of incan- 
descence lamps. Near the open end of the UJ there 
were two 100-volt lamps in series; next came a 
100-volt lamp ; then a 50-volt, and finally near the 
bend a 25-volt lamp. When a rapidly oscillating 
discharge was sent over the wire all the lamps 
lighted up and burned with equal brilliancy, demon- 
strating that the current found an easier path 
through the high resistance non-inductive filament, 
than through the copper, which had scarcely any 
resistance at all, but very great inductance. An 

other startling experiment consisted in sending a 
current from a Tesla coil through one of the 
audience to light up a 5-candle power 100-volt 
lamp. : 

Praleiene Silvanus Thompson demonstrated a 
difference in behaviour between cathodic and dia- 
cathodicrays: The raysfrom a plain flat cathode were 
directed on to a metal gauze screen, and in part 
passed through it, causing the glass to fluoresce. 
Before reaching the gauze the rays were green, 
and were readily deflected by a magnet. After 
passing the gauze they showed as a blue cone, and 
produced a dark orange fluorescence of the glass. 
Further, they did not respond to the magnet at all. 

Lord Armstrong’s work in the production of 
electric figures is well known, and just at present 
is specially before the public on account of the 
recent appearance of his book on the subject. 
Several examples of these figures were shown, 
produced by discharges over surfaces of a resinous 
or bituminous nature. The effects of the discharges 
are rendered visible by dusting the surfaces by 
sulphur and red lead, when the positive parts of the 
figures come into view in yellow tints and the nega- 
tive in red. 

As examples of colour sm ao ge there were 
shown by Mr. A. F. Bilderbeck Gomess four 
plaques of burnt porcelain, — by Bonnaud’s 
process, which was published in 1888. This is 
simply a dusting-on process, a surface of treacle and 
bichromate of potash being exposed under a positive. 
It is then placed in a moist atmosphere and the 
surface becomes tacky progressively, according to the 
amount of light that it has received. At the same 
time it is dusted with oxide pigments in a certain 
order, corresponding with the spectrum, and these 
adhere in their proper places. The film is then 
floated off, and applied to the porcelain for burning 
in the usual way. 

The Astronomer Royal showed some fine photo- 
graphic negatives of the moon, taken with the new 
Thompson 26-in. telescope at Greenwich, and Pro- 
fessor Norman Lockyer showed in the lantern 
photographs illustrating the arrangements of the 


1896 Eclipse Expeditions at Kio and Novaya 
Zemlya. 

It is many years since we had so short an account 
of the ladies’ night at the Royal Society. This 





Se ee NRE ER oe 


i AP eels 








824 


ENGINEERING. 


[June 18, 1897. 








arises partly from the reappearance of many things 
we dealt with last month, and partly from the total 
number being less than usual, and of those many 
being of a biological character, which, of course, 
takes them out of purview. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

Or all the exhibits in the British Section, by 
far the most extensive and varied is that of Mr. 
tobert W. Blackwell, of Westminster, which covers 
a space of no less than 3125 square feet, and occu- 
pies the whole of one end of the British Annexe. 


To convey some idea of the varied nature of Mr. | 
|that the electrical continuity of the permanent 


Blackwell’s exhibit, we cannot do better than men- 





sulators are exhibited which show great sharpness 
of moulding and of finish. They can, moreover, 
withstand a tolerably heavy blow from a hammer 
without chipping or being crushed. 

The whole of this portion of Mr. Blackwell’s 
exhibit presents an interesting illustration of the 
fact that just in proportion as an invention develops 
into a great industry, so is every special require- 
ment met by manufacturers as it presents itself, 
with the result that numberless appliances, each 
specially adapted to every possible situation, come 
into the market as soon as they are wanted. 

Mr. Blackwell shows specimens of numerous 
types of rail bond, which may be looked upon as 
electrically conducting fishplates, for it is by them 


tion the headings under which it is classified in the | way is maintained, the rails forming, in all elec- 


catalogue of the British Section : 


I. Insulators, rail bonds, and insulating mate-|rators, the return or ‘‘ earth” circuit. 


rials. 


| trical railways that do not carry their own gene- 


The form 
of rail bond universally adopted in this country, as 


II. Electric and cable car trucks and motor trucks. | well as at the Cape, Port Elizabeth, Brisbane, and 


III. Chilled car wheels for general service. 

IV. Automatic couplers for steam, electric, and 
cable railway cars. 

V. Steam engines. 

VI. Poles for electric tramways. 

VII. Seamless drawn tubes. 
VIII. Lightning arresters. 

IX. ‘*P. and B.” material and ‘‘ Ruberoid.” 

X. Miscellaneous, including boiler tubes, bicycle 
stampings, valves and pipe fittings, electric switches 
and circuit breakers, &c. 

Of the above, those sections which refer to plant 
and material for electric traction are, from an en- 
gineering point of view, by far the most important 
and instructive, for they include every requisite for 
the complete equipment of an electric railway or 
tram line, whether in permanent way, electric power 
and conductors, or in rolling stock, and embrace 
every modern improvement. 

In this group of Mr. Blackwell’s exhibits will be 
found insulated wires and cables, trolley wire, 
hard and soft drawn copper wire, span wire, wire 
rope, rail bonds and feeders, switches, lightning 
arresters, head lights, electric car heaters, carbon 
collecting brushes, safety fenders, pedal sand boxes 
and gongs, ratchet brakes, trolleys, insulators, 
hangers, frogs and crossings, special tools and 
appliances, bogie and four-wheel motor trucks, car 
wheels and running gear, iron and steel tubular 
poles, ‘‘ P. and B.” insulating compounds, paints, 
varnishes, motor cloth, paper and tape, fibre and 
fibre conduits, &c. 

The display of bare and insulated wires and 
cables—solid and stranded—and varieties of steel, 
iron, and copper wires, from the heaviest steel 
hoisting cables to copper wire as fine as a hair, is 
very complete and interesting, and is arranged on 
panels at the back of the exhibit. 

Mr. Blackwell also shows samples of trolley 
wires in all sizes, showing the various methods of 
making the joints and all the accessories for fixing 
them. These trolley lines are of two forms, the 
one having the ordinary circular cross-section and 
the other having a ‘‘dumb- bell” cross-section 
known as the ‘ Figure of 8” trolley wire. The 
advantage of this form is that it enables a line 
to be erected without the use of solder, for the 
upper half of the dumb-bell can be gripped by a 
mechanical clip attached to the pole, thus insuring 
a uniform path for the trolley wheel, which in high- 
speed lines is of very great importance. Mr. Black- 
well also shows a large ccllection of samples of lead- 
covered, steel-clad, and armoured electric cables 
especially designed for electric traction, which dis- 
play great excellence in their manufacture. 

A very interesting portion of the exhibit is de- 
voted to insulators of the now well-known 
Aetna material, which are employed in every electric 
tramway now in operation in this country. The 
Aetna insulating material is extraordinarily tough, 
strong, durable, unaffected ly water and weather, 
and possesses high insulating qualities. It is hard 
without being brittle, being resonant when struck, 
and will bear an extraordinary amount of rough 
treatment. It is therefore especially well adapted 
for trolley wire suspension, span or guard wire, 
insulators, terminals, insulated eye-bolts, strain 
insulators, lamp hangers, &c.; insulators of this 
material have been employed throughout all the 
new electric tram-lines which have recently been 
erected in the City of Brussels. The Aetna ma- 
terial is composed of ingredients which can be 
moulded under hydraulic pressure while in a plastic 
state, and a large number of various forms of in- 








| many of the Continental installations, is that known 


as the ‘‘Chicago” rail bond. This device consists 
of a copper rod or thick wire, furnished at its ends 


|(which are bent at right angles to the rod) with 


tubular or cup-shaped terminals, which, after being 
inserted into holes drilled into the web of the rails 
to fit them, are permanently expanded by driving 
into the terminal cups slightly conical drift pins 
which are about ;}; in. larger than the opening of 
the terminals. By this means a perfectly solid con- 
tact is made between the terminals of the bond and 
the rails, to the exclusion of all air and moisture, so 
that both corrosion and electrolytic action are 
rendered absolutely impossible. The bonds should 
be at least 10in. longer than the fishplates, so as to 
allow for a 3 in. bend at each end of the bond, and 
with a clearance of 2 in. at each end of the fishplate, 
and the holes in the web of the rail should be 2 in. 
beyond the ends of the fishplate. In some forms 
of the ‘*Chicago” bond the solid copper rod is 
replaced by a length of stranded copper cable to 
ensure greater flexibility. 

A useful modification of the ‘‘ Chicago” bond has 
recently been introduced, and is known as the 
**Daniels’”’ rail bond, which differs from the 
‘*Chicago” form only in being so designed as to 
enable the expanding drift pin to be driven in from 
the outside of the rail, so that the paving need be 
removed on one side of the rail only. 

A large number of specimens of all these bonds 
form part of the exhibit, as well as sections of 
rails of standard sizes exhibiting the perfect metallic 
contact between the bonds and the rails, and the 
adaptability of the various forms of bonds to very 
varied conditions and requirements. 

A very interesting and original form of rail bond, 
also shown by Mr. Blackwell, is the ‘‘ Edison-Brown 
plastic bond.” This bond, which is, we understand, 
receiving very considerable attention in the United 
States, and is now on its trial both in England and 
on the Continent, is composed of a plastic metallic 
composition which is inserted between the rails and 
the fishplate, and makes very perfect metallic 
contact between them. The current passes from 
one rail through this composition to the fishplate, 
and from the fishplate through a second mass of 
the composition to the next rail; the composi- 
tion is held in its place by being surrounded by a 
cork frame or case which is squeezed up by the 
bolts. The method of applying this plastic bond is 
as follows: Contact surfaces of about 2 in. in 
diameter are cleared of scale and rust, and treated 
with a solid alloy, or amalgam, which instantly 
silvers the surface and prevents oxidation ; the 
bonds in their cork cases are then inserted between 
the rails and the fishplates, and the tightening up 
of the bolts completes the contact. It is claimed 
that the conductivity of the completed joint is 
equal to that of the solid rail; that the bonding 
for a 9-in. rail will carry a current of 1500 amperes 
with a fall of but .03 volt, and that when it is 
properly applied, no oxidation can take place. 

The plastic compound is packed in small wooden 
boxes each of which holds the exact amount neces- 
sary to make one contact between rail and _fish- 
plate, and when required for heavy rails each box is 
provided with an amalgamated spring washer 
which can be compressed to no less than the mini- 
mum distance between the web of the rail and the 
inner surface of the fishplate. The cases which 


hold the plastic compound are made of compressible 
cork varnished on the surface with a sticky sub- 
stance. 


In laying a line, these bonds are applied by the 


platelayers, one man cleaning the contact spots and 
another amalgainating them and putting the bonds 
in place. The amalgam is prepared at the Edison 
Laboratory, and the Edison-Brown plastic alloy is 
row employed for making the connections in elec- 
trical switchboards, and in other places where per- 
fect metallic contact is desired. It is, moreover, 
proposed to use this substance in connection with 
the ‘‘ Chicago ” bonds. 

An interesting feature of the exhibit is a collec- 
tion of hard and flexible fibre, both red and grey, in 
sheets of all thicknesses up to 1? in. Hard fibre is 
made from fine specially prepared vegetable fibres, 
by subjecting them to the action of various che- 
mical substances, as well as to a vulcanising 
process, which, together with heavy rolling and 
pressing, completely changes the nature of the fibre, 
and alters its structure. It closely resembles 
horn in substance, and while possessing the 
strength and density of metal, it is very elastic, 
arf is nearly as light as hard wood. This material 
is insoluble in any of the ordinary solvents, and is 
unaffected by animal, vegetable, and mineral oils. 
It has the curious property of absorbing water if 
immersed in it for a long time, swelling propor- 
tionately, and of resuming its former dimensions and 
density when it becomes again dry. It neither melts 
nor softens under the influence of heat, but when 
subjected to a high temperature it becomes charred 
and loses its elasticity. From the fact that it can 
be worked like hard wood or metal in a planing 
machine or lathe, and can be sawed, riveted, 
punched, drilled, and screwed, it is singularly 
adapted for electrical apparatus ; it is capable of 
taking a high polish, and it is a curious fact that 
its properties improve by age. 

The flexible fibre resembles leather in many of 
its properties, but is not so flexible. It is made in 
sheets of any desired thickness up to 1} in., and is 
uniform in thickness and density. Being unaffected 
by oil, grease, turpentine, ammonia, and ordinary 
solvents, it is applicable to pumps and valves to 
which such substances have access, and it is espe- 
cially applicable to hydraulic presses. 

Another interesting feature of Mr. Blackwell’s 
exhibit is the collection of samples illustrating his 
fibre conduit-—a series of pipes, T-pieces, elbows, 
and joints which in outward appearance could 
hardly be distinguished from blackened iron pipes 
and fittings, but their extraordinary lightness is a 
surrprise to any one who lifts them. 

This conduit is made in diameters varying from 
1} in. to 24 in., and is especially adapted for 
liquids under pressures up to 20 lb. on the 
square inch, as well as for conduits for electric 
wires and cables. The material of which it is 
composed is prepared from fibre of a woody nature, 
which is plastic when wet, in which condition it 
is moulded, having previously been treated with an 
anti-corrosive preservative compound similar to the 
preservative coating introduced by Dr. Angus Smith. 

Pipes and fittings made of this material can be 
sawn, turned, bored, and screwed, and by reason 
of its extraordinary lightness can be easily handled. 
It is unaffected by water, brine, alkalies, and acids, 
and as it has high electrically insulating properties, 
it is admirably suitable for electric conduits. 

(To be continued.) 








TEST FOR MARINE BAROMETERS. 

Puysicists have proved that the velocity of the 
flow of mercury through capillary tubes varies as 
the resistance. The marine barometer has part of 
its tube contracted to a capillary bore ; therefore, 
the rate of fall of the mercury, from the full condi- 
tion when just put in position to that of atmo- 
spherical pressure, must be regulated by the 
‘*head.”” The velocity of the flow must be propor- 
tional to the charge, that is, to the head of mer- 
cury above atmospherical pressure. When a 
marine barometer is just suspended, the mercury 
usually takes from 15 to 30 minutes, according to 
the fineness. of the contraction, to settle down to 
the atmospherical pressure. The fall is at first 
rapid, and becomes excessively slow at the end. 
The velocity of the fall thus varying continually, 
can only be obtained from units of the charge 
divided by the seconds taken by the top of the 
mercury in flowing through them. Let s be the 
unit of the charge, ¢ the seconds taken in its dis- 


charge, v the velocity per second. Then = = % 


Let v,, vt, be velocities corresponding to charges 





hy, hy respectively. Then, : v2: :h,: hy; that is, 
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=r hy 
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means that the times in falling through units of 
the scale are inversely proportional to their 
charges. If, therefore, ¢ and h are found experi- 
mentally for a marine barometer, any other values 
t,, t, &c., corresponding to any given charges hy, he, 
&c., may be calculated ; or, conversely, the charge 
may be calculated for a given possible time interval, 
always remembering that the time interval is for a 
unit of the fall. To test this principle, the follow- 
ing experiments were made with so-called Kew- 
pattern marine barometers : 


22h, : hg; whence, ¢, : 4: thy This 


Barometers 
B. 


Height of Column | A. Cc. 


above Atmospherical | a 
Pressure. | 








Rate of Falling in Seconds of Time. 


| 





= | 
aa 


a | 
2.7 to 2.6 7 10 13 
2.6 ,, 2.5 9 1l 13 
2.5 ,, 24 9 11 14 
2.4 ,, 2.3 8 11 15 
2.3 5, 2.2 9 ll 15 
2.25, 21 10 11 16 
¢.2.,, 20 10 12 16 
2.0 ,, 1.9 10 12 18 
18 ,, 18 11 14 18 
ey Set aE | 14 19 
Uy ees 12 15 21 
16); 15 12 16 23 
15.5 04 13 17 23 
ee 14 18 25 
i3 ,, LS 15 20 28 
18:;, £1 17 21 3L 
pm ee F 18 28 33 
1.0 ,, 0.9 20 25 34 
0.9 ,, 0.8 23 29 40 
0.8 ,, 0.7 25 32 46 
0.7 ,, 0.6 29 37 52 
0.6 ,, 0.5 2 41 61 
0.5 ,, 0.4 41 53 76 
0.4 ,, 0.3 52 63 98 
0.3 ,, 0.2 72 86 140 
0.2 ,, 0.1 111 134 254 
0.1 ,, 0.0 265 296 1088 





The rate A is the mean of three trials; that of B, 
four; and of C, six, indeed nine for the last five 
figures. The means are given only to the nearest 
second. Allowing for the difficulty in making these 
observations with accuracy, the experiments show 
that the time of falling through units of the scale 
does vary inversely as the charge. 

The time interval taken by the mercury in a 
marine barometer in falling from 1.5 to 0.5 in. 
above the atmospherical reading of the column is 
called ‘‘the falling time,” and will here be so 
termed. Thus if the barometer should read 30 in., 
the time in falling from 31.5 to 30.5 must be 
observed. Hence to find the falling time of a 
marine barometer, its reading must, in the first 
place, be taken at the atmospherical pressure. 
The instrument must then be sloped at about an 
angle of 45 deg. from the vertical, so as to allow 
the mercury to fill the tube or nearly so. Add 1.5 
to the observed reading, and set the vernier to this 
height. Rectify the instrument into a steady posi- 
tion, and note by a watch the minutes and seconds 
when the mercury falls to this point. Next lower 
the vernier 1 in., that is, to 30.5, and note as 
before the minutes and seconds when the top of 
the column arrives there. The difference of these 
times is ‘‘ the falling time.” 

Example.—A barometer reading 29.9 in., find 
the falling time : ; 

min. sec. 


Vernier set to 29.9 + 1.5 = 31.4, observed time 40 10 
» 9 99+05=304 ,, » 44 45 
Falling time, or difference ... : re : 4 35 


The Kew Observatory test for marine barometers 
requires the falling time to be within the limits of 
three and six minutes. If less than three minutes, 
the contraction of the tube is deemed insufiicient ; 
the mercury would bob up and down with the 
motion of the ship, or ‘‘ pump,” as it is termed. 
If more than six minutes, the tube is contracted 
too much, and the action would be too sluggish. 
Instruments have frequently been found under- 
contracted, so as to have a falling time even less 
than one minute ; others, though less frequently, 
over-contracted, even to the extent of 45 minutes 
for the falling time. Such instruments are useless 
at sea. Thus the falling time is a useful test of the 
goodness of the barometer. .Having been found 
when the instrument was perfect, it should be the 
Same at a future trial, unless something is wrong 
with it. If found to be quicker, the inference is 
that some air has got above the column and aids by 
its elasticity to hasten the fall. On the contrary, 
if it has become slower, the inference is that the 








fall is retarded by foulness of the mercury, pro- 
bably due to moisture, or that the air-hole in the 
top of the cistern has become partially choked up, 
and, if so, it should be carefully cleared but not 
punctured, as a leather washer protects this hole 
internally so as to keep the mercury from escaping 


during transit and when not in use. Air passes 
through the leather and allows the atmospherical 
pressure to act upon the surface of the mercury in 
the cistern, when in use. For either fault it would 
be well to send the barometer to the maker for 
rectification. 

The falling time is a good indication of the lag- 
ging time of a marine behind a standard barometer, 
for when the column is falling or rising, it is just 
about so many minutes later than the standard in 
giving the same reading as the standard, of course 
with the proper corrections applied. When a 
marine barometer is set later by the lagging time, it 
should agree with the standard. The official 
‘* Instructions in the Use of Meteorological Instru- 
ments” says: ‘‘ The effect of sluggishness may 
practically be allowed for by taking the observed 
reading to represent, not the barometric height at 
the moment of observation, but what was the height 
at a time earlier by a certain interval which may be 
called ‘the lagging time.’ The interval, which is 
constant for the same barometer, is something like 
3 or 4 minutes.” Thus if a marine barometer is 
used, and the atmospheric pressure is required at 
9 a.m., the instrument should be observed at 
9 minutes 5 seconds, more or less seconds as the 
case may be. 

The time a marine barometer will take to fall to 
atmospheric pressure when just put up may be 
found by calculation without waiting to watch it if 
the falling time is known. The rate of falling per 
unit multiplied by the number of units in the 
charge gives a constant C. The rate of falling is 
the number of seconds the mercury takes to fall 
through a given tenth of an inch as measured on 
the graduated scale, using the vernier to define the 
unit ; and the middle point of this unit must be re- 
garded as the position where that rate occurs, hence 
the charge has to be reckoned from it. The con- 
stant divided by a given charge, gives the rate for 
that charge. The formula is C = th. The rate 
must be found by timing for .05 in. above and 
below the charge. Thus if for charge 1.93 observe 
the seconds for the fall between 1.98 and 1.88. It 
will be seen that the constant is the testing time. 

Example.—Let the testing time be 4 minutes 
30 seconds, find the time in falling from 31 in. to 
28 in. 

Here the constant is 270 seconds, and the calcu- 
lation as below : formula, t = C + h. 











Fall from Units. Time. | Calculation. 
sec 
270 = 27.5 
31 to 30.5 | 27.5 49 a ae ie 
30.5 , 29.5 20 | 135 | 970 + Pr 
29.5 ,, 28.5 10 | 270 | Observed. 
28.5 ,, 284 4.5 60 270 + 4.5 
28.4 ,, 28.3 3.5 7 270 + 3.5 
28.3 ,, 28.2 2.5 108 270 = 2.5 
28.2 ,, 28.1 1.5 190 | 7041.5 
28.1 ,, 28.0 0.5 540 | 270 + 0.5 
Time required .. 1419 = 23 min. 39 sec. 


If the testing time is not known, observe the rate 
of falling at some unit of the scale. 

Example.—Required the time of falling to atmo- 
spheric pressure 29.8, having observed the rate 
at 30.85, that is, between 30.9 and 30.8, to be 
34 seconds, 

Here the constant may be taken at 360, or head 
x rate = 10.5 x 34; and for the whole of the fall 
calculation gives : 


Fell from Rate. 
30.9 to 30.8 34 
30.8 ,, 30,7 38 
30.7 ,, 30.6 42 
30.6 ,, 30.5 48 
30.5 ,, 30.4 55 
30.4 ,, 30.3 65 
30.3 ,, 30.2 80 
30.2 ,, 30.1 103 
30.1 ,, 30.0 144 
30.0 ,, 29.9 240 
29.9 ,, 29.8 720 


1569 = 26 min. nearly. 
The last .05 of the fall will occupy the greater 
part of 720, say, 420 seconds, or 7 minutes. This 
may be considered the lagging time. 
It is not necessary to watch the barometer 
during the time of falling through the whole inch 


for finding the testing time. Set the vernier at 
1.05 above the atmospheric pressure ; note the 
seconds by watch when the top of the mercury 
reaches this point ; then quickly lower the vernier 
to 0.95, and note the seconds when the mercury 
arrives there ; the difference will be the number of 
seconds required for the fall through one unit at 
the mid-position of the head, and 10 times this 
number will be the falling time. Thus if 18 seconds 
were observed, 180 or 3 minutes would be the 
testing or falling time. This method is accurate 
enough for all practical purposes. 

As regards the lagging time, as the rate for the 
last unit of the fall is very uncertain owing to the 
difticulty of deciding when the fall is completed ; it 
would be well to allow for capillary action, which 
in these barometers depresses the mercury .02 ; 
and, therefore, must be added to the atmospheric 
reading for these experiments. When the column 
has only to fall .02 the rate becomes so slow that 
it cannot be satisfactorily observed. The capillary 
depression in a marine barometer varies indeed 
between .01 and .05, and may be taken as the 
height of the meniscus. This height can be 
measured by setting the vernier to the apex of the 
meniscus and then to its base, shutting out the 
light on the right and left of the tube; the 
difference of the readings is the height of the 
meniscus. It must be greater for a rising than for 
a falling column, because the mercury clings to the 
surface of the tube, and does not mount or fall so 
readily at the glass as at the axis of the column. 
It is best to perform these timing observations when 
the atmospherical pressure is stationary, otherwise 
it is not easy to get even an approximate rate for 
the last unit of the fall, as it is complicated with 
the change of atmospherical pressure. 

The preceding investigation takes for granted 
that the range portion of the barometer has a uni- 
form bore. If such is not the case, unequal quan- 
tities of mercury will be contained in different 
units of the scale, and the rate of efflux must vary, 
not only with the charge, but also with the volume 
of the unit. The bore is seldom strictly uniform 
throughout, and the variation from the proper dia- 
meter being unknown, sufficient evidence is afforded 
to account for irregularities in the observed rates. 
Moreover, the difficulties of observation, in setting 
the vernier truly, and in noting the seconds accu- 
rately, must be additional causes for discrepancies. 
Notwithstanding, any careful observer can apply 
the method with suflicient correctness for all prac- 
tical purposes. 


NOTES. 
Coat in Russia. 

THE output of coal in the various parts of 
Russia is steadily increasing. According to some 
statistics only available now (they are always some- 
what slow in publishing them in Russia) the figures 
were : 


; Tons. 
Anthracite 632,389 
“Crown” coal ... se es Nae 142,914 
Coal ans me “vs eat «os =GL71, 217 


The number of men employed in the mines 
was 33,453 hands, with 9791 helpers, of which 
21,673 and 4253 helpers were in the Donez dis- 
trict alone, whilst Poland accounts for 8088 and 
3206 respectively, the Ural district for 1491 and 
901, and the Moscow district for 1299 hands and 
838 helpers. The recent increase in the output 
of coal appears to be some 10 to 12 per cent. per 
annum. ‘The production of coke is also on the in- 
crease, amounting to some 410,000tons. The only 
kind of coal, in the output of which there is a re- 
duction, is anthracite, which is almost exclusively 
worked in the Donez district. The mines which 
yield the greatest output of ordinary coal are 
the George mine in the Petrikan district of 
Poland, which boasts the handsome total of 
707,796 tons; the Ignatius mine, in the same 
locality, 248,079 tons; the Paris mine, 319,209 tons ; 
the Fonny mine, 325,868 tons ; the Kasimir mine, 
256,063 tons, all in the same district. In the Donez 
district the Ilowoisky mine heads the list with 
292,913 tons, and the Rykowsky mine produces 
170,267 tons. In the Jekaterinoslav district the 
New Russian Company’s mine stands at the top with 
396,143 tons, and next comes Rutschenkowskaja 
mine, with 327,201 tons. Of the Governments, 
the Petrikan comes first with 2,882,955 tons ; 
then Jekaterinoslav, with 2,065,445 tons; and 





the Don, with 1,506,596 tons. During 10 years 
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from 1883 the output has risen 74 per cent. 
In the Donez and Ural districts, and in the 
Amur district, the output has been doubled during 
that period, and in the Caucasus it has even grown 
to 10 times what it was at the beginning of that 
decade: it has decreased in the Moscow district, 
and even more so in the Kirghis district. The 
reduction in the Moscow district is owing to the 
preference given to the naphtha residues. No 
doubt the development of the Donez district would 
have been still greater were not the layers of coal 
comparatively thin, rarely more than 6 ft., whilst 
in Poland and Silesia the dimensions reach 20 ft. 
or 30 ft. In the Ural district the scantiness of the 
means of communication is an obstacle, nor does 
the mining industry require great quantities of 
coal, as wood is extensively used as fuel. Again, the 
harvest influences the coal industry, as in good 
years a large number of hands are employed on the 
farms. The imports of coal into Russia from abroad 
amount to some 1,400,000 tons. The exports of 
coal from Russia are entirely insignificant. As it 
throws a considerable light upon Russian industries 
in general, we append particulars as to how the 
total of house and imported coal and coke is con- 
sumed : 


Per Cent. 

Metal and mining industry - iss 25 

Railways ae oe ee : 19.3 
Navy and merchant shipping __... Le 6.7 
Gas works _... as 54 ; 2.8 
Spinning and weaving industry 7.6 
Sugar factories “ 6.7 
Other industries ; 15.3 
Coal-mines, salt refineries, &c. 5.7 
Domestic purposes ... Ss 13.4 


OVERHEAD RaAILways. 

It is, perhaps, unlikely that overhead railways 
on the American system will ever be largely in- 
troduced into this country. That at Liverpool is 
hardly a case in point, as it runs, not through the 
principal streets of the city, but along the line of 
the docks, where it has long been traditional to 
view matters entirely from their utilitarian 
point of view. No viaduct, however ugly, could in 
any way intensify the unsightliness of the usual 
type of dock approaches. The introduction of 
elevated lines in our main thoroughfares is, how- 
ever, another matter, and, quite apart from esthetic 
considerations, it is probable that the resulting loss 
of light would in our narrow streets seriously 
depreciate the house property along the line of 
route. Of course, using the word in its ordinary 
sense, there are many more miles of overhead 
railway in London than there are of underground 
track ; but the viaducts in question do not follow 
the lines of the street, and are practically invari- 
ably expensive masonry structures. | Where the 
conditions permit the use of elevated railways follow- 
ing the line of the streets, American experience seems 
to show substantial advantages in the system. The 
passengers at any rate breathe a much purer atmo- 
sphere than can be met with in even the best venti- 
lated of our electric subways, whilst the cost of con- 
struction would appear to be considerably less. In 
many cases it is true that this cost has been 
unduly reduced by a notion amongst engineers 
and contractors that any sort of work was good 
enough for an elevated road, and in a very interesting 
and suggestive paper on the subject recently contri- 
buted to the Proceedings of the American Society 
ot Civil Engineers, Mr. J. A. L. Waddell relates 
the surprise with which his specifications and plans 
for the superstructure of two of the new Chicago 
lines were in certain cases received. One manu- 
facturer remarked that the requirements were 
as rigid as those for an important railroad 
bridge, not realising that in matter of fact a metro- 
politan railway viaduct is the more severely 
worked of the two. One of the lines in question 
was 6} miles long, of which all but one mile had 
four tracks. A viaduct of this ‘ength justified a very 
complete inquiry into the best proportions for the 
spans, and a very careful designing of the details. 
The material used was basic steel, and save where 
the municipal regulations prevented it, plate girders 
were employed. The rivet holes were punched } in. 
small, and then reamed out so as to insure the holes 
properly matching. Detail designs were prepared 
for more than one dozen different types of viaduct 
before finally deciding on that best suited to the con- 
ditions. It was found that where the line ran through 
private property, the most economical span, taking 


has been built 


fix their ends. 


a span of from 47 ft. to 50 ft., or even more in 
special cases, gave better results. 
were rigidly fixed at one end to their foundations, 
and at the other to the cross-girders. 
of the work cross-bracing between columns was 
inadmissible, these latter were 
stronger and stiffer by the care thus taken to truly 
The flooring was of vulcanised 
timber, the longer life of which gave it an econo- 
nomical advantage over the untreated article. 
rails weighed 80 lb. per yard. Very great atten- 
tion was paid to the details of the girder connec- 
tions, so as to secure ample strength and rigi- 
dity, whilst in curves the columns were specially 
strengthened to take the lateral strain. 
the four-track viaduct and 
80,000]. per mile, which is, 
than a deep tunnel line of 
be made for in this country. 





A MODERN STEAM YACHT. 
ANOTHER “ effectual channel for the distribution of 
wealth ” has just left the yard of the Clydebank En- 
ineering and Shipbuilding Company, Limited, in the 
orm of the lar, 
ace designs by Mr. G. L. Watson for 
Mr. Ogden Goelet, the well-known New York mil- 
lionaire and yachtsman, and it is no mere pla 
words to say that neither pains nor expense 


e steam yacht Mayfiower. 


The columns 


rendered both 


stations cost about 
of course, much less 
equal capacity could 


framed in richly-wrought iron and brass work, which 
not only give light and air to the reception-room, but 
also afford to those who ‘‘ want to see the wheels go 
round ” an opportunity of watching the engines. 

Off the reception-room, and under the main stair- 
way, is a convenient cloakroom, where hats and coats 
may be left, the ubiquitous bicycle being also provided 
for. Aft of this is the drawing-room, an apartment 
21 ft. long and 32 ft. broad, extending from side to 
side of thevessel. This room is also decorated by MM. 
Nelson, and is furnished in the most luxurious and 
costly fashion—piano, card and writing tables, fire- 
place, and comfortable chairs and lounges being dis- 
posed in a manner more suggestive of a Mayfair man- 
sion than of a ship’s saloon. The work is executed in 
oak, carved and painted white, in Louis XVI. style. 
The decks here are 9 ft. apart, the great headroom add- 
ing materially to the handsome appearance of all the 
apartments upon this level. 

Leaving the drawing-room, we pass the head of a 
stair leading down to six comfortable state-rooms for 
the use of the owner’s guests, and enter the library, 
built under the aftermost portion of the bridge beck, 
and lighted on three sides by large rectangular windows. 
It is of carved oak of Louis XV. style by Nelson, and 
will hold over 2000 volumes. As this room does not 
occupy the whole of the vessel’s breadth at this part, 
doorways from it and from the stairhead previously 
mentioned, lead to sheltered passages between the 
library and the main deck bulwarks and under the 
overhanging portion of the bridge deck. The deck- 
house and bulwarks here are neatly panelled in teak, 
and the passage will form a comfortable and sheltered 





been spared to make her at once a credit to her de- 
signer and builders and a perennial source of satisfac- 
tion to her owner. The original Mayflower, whose 
log has just been transferred from this country to 
America, crossed the Atlantic nearly three centuries 
ago, and was a vessel of 100 tons. The latest May- 
flower measures 1780 tons gross and 1009 tons net, 
and full advantage having been taken of the many im- 
ee introduced since the departure of the 
ilgrim Fathers, is also a considerable advance on her 
wegen in many other respects. She is 275 ft. 
ong on the water line, and 321 ft. from fiddle-head to 
taffrail; her breadth is 36 ft. 6 in., and she is 30 ft. 
deep to the bridge deck at side. She is rigged as a 
brigantine with fidded topmasts and jibboom, and 
carries nine small boats, including a 32-ft. steam 
launch, two large lifeboats, three dinghys, cutter, gig, 
and electric launch, and can also pick up two 14 raters 
should occasion so require. She is divided by steel 
bulkheads into nine separate water-tight compart- 
ments, and is designed to float even although any 
two of these should be simultaneously flooded with 
water. Her machinery consists of two sets of triple- 
expansion engines, each having four cylinders and 
four cranks, so arranged as to reduce vibration to a 
minimum. In this endeavour the builders have been 
eminently successful, as on her steam trials on the 
Firth of Clyde, when running at 16? knots, the en- 
gines developed their 4650 indicated horse-power 
without producing more than the very slightest 
vibration in any part of the vessel. With a 
coal capacity of 530 tons the Mayflower can steam 
over 2000 knots at full speed, or no less than 6300 
knots at a speed of 12 knots. Considering the purpose 
for which she was built, the Mayflower has been most 
substantially constructed, being in excess of Lloyd’s 
100 A 1 class for yachting purposes. 
There is a somewhat unique arrangement of decks, 
for while there is a short forecastle and a long bridge, 
the latter extending for exactly two-thirds of the 
vessel’s length, and separated from the forecastle by a 
short well or break deck, the side plating is need f in 
an unbroken line from knighthead to the after end of 
the bridge, where it drops down about 4 ft. to the 
level of the main deck bulwarks and continues at this 
line to the taffrail. A length of 75 ft. at the stern is 
thus at a lower level than the remainder of the sheer, 
the change of line being cleverly broken by support- 
ing the aftermost 30 ft. or so of the bridge deck upon 
stanchions in place of carrying the side plating right 
up. In describing the ship it may be as well to take 
the features as they present themselves in a visit 
of inspection, and first it may be said the main 
gangway is a doorway 3 ft. 6 in. wide by 7 ft. high 
cut through the starboard side of the yacht above the 
main deck, it is covered outside by a water-tight steel 
door, and inside by a door of panelled oak, which admits 
the visitor into a gorgeous palm-decked reception- 
room arranged around the — ome. The decora- 
tions and furniture of this hall are by MM. Nelson, of 
Paris, who has done such famous mansions as those of 
Count Lariboissiére, the Comte de Polignac, and the 
Comtesse de Brissac, and is about to furnish the palace 
of the Duke of Marlborough at Blenheim. The carved 
oaken mouldings and scrolls in the reception-room are 
eminently characteristic of French art. The most 
striking feature is the treatment of the engine casings. 
An unquestionable virtue is here made of an unfor- fe 
tunate necessity, and what would otherwise have been 
an ugly trunk, has been converted into a beautiful 








the ‘‘all in” cost of the finished structure into con- 
sideration, was about 40 ft., whilst through streets 


gallery filled with large clear plate-glass windows 


retreat during windy weather. Still further aft, and free 
from the protection of the bridge deck, are a skylight 
and secondary stairway to the cabins below, companion 
to sleeping quarters for six valets, and a spacious 
stern grating resting on a balustrade of small pillars 
and surrounding a steam warpin 
and hand steering gear by Reid of Paisley. This gear 
is controlled from the navigating bridge and wheel- 
house by means of light wire ropes carried under the 
main deck. 

We now descend by the after stairway to the guests 
accommodation, where we find six large and airy 
doctor’s room, maid’s room, and two 
These rooms are all solidly panelled in 
the best baywood mahogany, which is, however, 
everywhere covered with five coats of white paint 
wrought up to a beautiful enamelled surface. 
the largest rooms have been decorated and furnished 
by Messrs. Turner, Lord, and Co., of London, the 
of the dados and ceilin 
mahogany enrichments all enamelled white, 
while the upper panels are filled in with richly figured 
silk. In each room is a marble-top wash-stand 
containing one or two large tip-up 
continuous supply of both hot and cold water, electric 
eaters, and hot-water radiator con- 
nected to a system of flow and return pipes carried all 
A large ventilating trunk is also 
carried through all these apartments, concealed in 
the cornices, with a louvre to each room, whereby 
ample ventilation may be secured at will. 

Ascending to the main deck by the forward stair, we 
retrace our steps through the 
rooms, and, proceeding forward, we enter the dining- 
between the engine and boiler 
casings, and extends the full width of the ship. 
measures 36 ft. by 22 ft., and is also the work of MM. 
The panelling is of beautifully carved oak of 
antique design and dull finish, the style being that of 
about the time of Louis XIV. 
means of ten 14-in. sidelights and two skylights 
ide a deckhouse above. 
urn in a cosy recess at the fore end, 
and the table can be set for 24 persons; and here it 
is appropriate to say something of the kitchen, &c. 
At the foot of a narrow flight of stairs from the 
dining saloon is the steward’s store, with its many 
capacious bins and ample shelving and bottle racks. 
Passing through an air lock with double doors 10-in. 
thick, we enter the refrigerating chambers, which 
occupy a total space of 18 ft. by 12 ft., and are divided 
into rooms for meat, fruit, vegetables, and general pro- 
visions, each maintained at the most suitable tempera- 
ture by machinery on the ammonia system, supplied 
by the Kilburn Company. The chambers are all lined 
with white tiles, and can thus be kept scrupulously 
pal chamber is an ice 
box for making an ample supply of ice for all purposes. 
At the head of the stair is a 
rt side, supplied wi 

rd all heavy stores and 
communication with a double flight accommodation 
ladder leading down to the water, and up to the bridge 
deck. Passing further forward we enter the saloon 
pantry, beautifully tiled in white. 
late and hot press for heatin 
1 warm, a decanting table an 
wines, butter, &c., a large and well-stocked silver 
cabinet, and a huge quantity of plates, cups, and 
glasses neatly stowed in mahogany racks. 
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covered dresser contains an earthenware sink supplied 
with hot fresh water, hot salt water, cold fresh water, 
and cold salt water. A large quick-delivery filter, 
made by the builders, is also furnished, and has a 
running supply of fresh water. The pantry extends 
from the ship’s side to the funnel casing, and has an 
exit at its fore end leading to the port or servants’ 
passage. On one side of this are the servants’ stair to 
the bridge deck, and four well-ventilated drying 
rooms which borrow sufficient heat from the funnel 
uptakes to justify their name, while on the other 
side we pass the cook’s cold room and bakery, and 
come to the saloon galley. Here we find a large and 
handsome cooking range and grill with nickel-plated 
mountings, coalbox, dresser, and refuse shoot. The 
latter is a handy receptacle for all sorts of waste 
material, which may be thrown in and washed down 
to the sea by means of a hose and an ample supply 
of salt water. The galley is white tiled on the foce 
and the walls, and in spite of its small size is one of 
the coolest rooms on board. This gratifying result 
is due to the very complete ventilating arrangements. 
In addition to two of Utley’s ventilating fe swivel- 
ling lights there are two 6-in. mushroom ventilators 
from the deck above and one 8-in. ventilator from 
the boiler casings. The inward bulkhead is also 
pierced by a number of 4-in. holes communicating with 
a ventilating trunk in the passage outside, and there 
is a 3-in. air space all round the range funnel which 
clears away all the hot air which would otherwise 
gather over the fires. In addition to all this, there 
is a powerful electric fan drawing air from the galley, 
pantry, cold-room, and laundry, and capable of com- 
pletely emptying these three rooms of air once every 
two minutes. On the vessel’s trial trips this galley 
was used for cooking purposes, and with a strong fire 
oing was found to be delightfully cool and com- 
ortable, even although the fan was not at that time 
in motion. The ead is provided with a running 
supply of hot and cold fresh and hot and cold salt 
water. 

Forward of the galley is a laundry containing two 
earthenware washtubs, white enamelled, a large steam- 
jacketed clothes boiler, wringer, mangle, and ironing 
table and stove. This completes the saloon culinary 
and washing arrangements. 

From the starboard side of the dining-room a door 
admits us to a small octagonal smoke-room, and to the 
starboard or guests’ passage, which is panelled in 
mahogany and white painted. It is lighted and 
ventilated from above by means of a long skid sky- 
light which runs the pede: length of the boiler casing, 
and contains a number of bullseye lights and cowl 
ventilators. A similar skylight also overlies the port 
passage already iasttind. The starboard or main 
— passage gives access to a public lavatory and 

ath-room and three small state-rooms, and leads at 
its forward end to the main stairways and owner’s 
apartments. 

These latter are situated under the fore end of the 
bridge deck, and thus gain the advantage of the light 
and air afforded by large rectangular opening windows 
looking out on to the break deck between the bridge 
and forecastle. The owner’s rooms consist: For Mr. 
Goelet a large state-room and bath-room; for Mrs. 
Goelet a large state-room, a boudoir, and a bath-room, 
all on the main deck ; for Miss Goelet a ladies’ boudoir 
on the weather deck above and a roomy cabin and 
bath-room on the deck below, together with ample and 
convenient clothes and brushing rooms. The sleeping 
apartments for Mr. and Miss Goelet and the deck 
boudoir have been decorated and furnished by Messrs. 
Turner, Lord, and Co., while Mrs. Goelet’s apartments 
are all by M. Nelson. As may be imagined, all the 
fittings and furnishings are of the most costly and 
elegant description. The comfort and convenience of 
the owner have been secured in every possible way. 
Should he feel cold, the turning of a couple of switches 
will give him the benefit of two electric heaters. Ona 
colder day these may be supplemented by a radiator 
heated by a constant flow of hot water from a boiler 
situated in the stokehold, and if an approach to arctic 
regions should render greater warmth desirable, a 
roaring fire may be lighted in a fireplace at the 
forward end of the apartment. On the other 
hand, should the vessel in tropical waters, the 
square opening windows, swivelling sidelights, and 
electric fans will produce a pleasant and continuous 
circulation of enka. At any time the owner may 
communicate his wishes to the captain’s room or to the 
navigating bridge by means of voice pipes. The 
panelling in this room is of Grecian character, painted 
a pure enamel white and filled in with figured silk, 
while all the furniture is of polished rosewood, of 
antique design. 

Mrs. Goelet’s apartments are in the Louis XVI. 
style, the work being carried out in oak, with carved 
panels and sculpture. Rich carpets and hangings of 
rose-pink and sage-green soften the whiteness of walls 
and ceiling, and combine to produce a warmth and 
sSumptuousness which it weutt be difficult to surpass. 

The bath-rooms adjoining the owner’s rooms contain 
marble-topped washstands with tip-up basins, and 





solid marble baths polished outside and inside, and 
entirely free from woodwork. At oneend a handsome 
electro-plated combination fitting supplies hot and 
cold fresh and hot and cold salt water, any of which 
may be directed so as to form a plunge, spray, douche, 
or wave bath, while a separate waste standard, clear 
of the bath, obviates the necessity of a chain and plug 
inside of the bath itself. The towel-rails are of electro- 
plated copper tubes, having a constant circulation of 
hot water, and thus combine their proper duties with 
those of towel-drier and radiator. he bath-rooms 
and w.c.’s are specially well ventilated ; the floors are 
laid with marble mosaic with raised marble border. In 
the owner’s bath-room and all the guests’ bath-rooms 
the walls are tiled to a height of about 5 ft. and 
panelled in mahogany above, but in the ladies’ rooms 
the whole wall is panelled and the tilers’ work con- 
fined to the marble floor. In immediate proximity to 
the owner’s rooms, on the lower deck, are maids’ room, 
valet’s room, and brushing room. 

Ascending now the forward stair between hand- 
somely carved pillars and arches of teak, and passin 
the deck boudoir, a pretty apartment in the forwa 
deckhouse, we emerge upon the bridge-deck, an un- 
broken promenade of 190 ft. long and 10 ft. wide upon 
each side of the vessel. The central portion of the 
deck is taken up by funnel casings, which are covered 
in with teak panelled work and gratings. Upon these 
casings stand the sanitary water supply tanks under 
the guise of skylights, and also lockers for rugs and 
boats’ cushions. Four comfortable seats are recessed 
into the sides, and from the fore end a broad and easy 
flight of steps ascends to the top of the forward deck- 
house. Here is a large open space, where deck chairs 
may be placed in fine weather, and at the fore end, 
beyond a brass railing, the navigating bridge, with 
the usual steering wheel, compasses, telegraph voice 
pipes, and chart table. Here also and in the wheel- 
house directly underneath are electric tell-tales which 
ring a warning bell and show a coloured light when 
either of the side lamps or the masthead lamp accident- 
ally goes out, these lamps having electric fittings in 
addition to the usual oil burners. 

At the after end of the casings and over the dining- 
room stands a deck-house containing a large smoking- 
room in teak, and the after vestibule, with its broad 
stair leading down to the reception-room. Aft of 
this house the spacious deck is broken only by two low 
engine-room skylights and the drawing-room skylight. 
The most striking features of the promenade deck are 
the two a deck-houses, the teakwood of which is 
simply flawless. As is well known, teak is difficult 
to obtain in large pieces free from wormholes and 
shakes, and a large quantity of wood had to be turned 
over before a sufficiency of clean and perfect timber 
could be obtained. . The result, however, quite jus- 
tifies the trouble encountered, as the outsides of the 
two deck-houses present nothing but timber, faultless 
in texture and colour, while the insides are enriched 
by —— of teak so beautifully grained and marked 
as almost to surpass rosewood or mahogany. 

The officers’ quarters are forward, below break deck. 
The mess-room is 20 ft. by 10 ft., and is panelled in 
polished ash. It occupies the centre of the ship, and 
on either side are the officers’ sleeping apartments, 
affording accommodation for 13 men. The captain 
sleeps in panelled oak, his subordinates in varnished 
yellow pine. The chief steward, a most important 
functionary on board a pleasure yacht, has one of the 
largest rooms in this portion of the vessel. Each room 
is heated at will by means of a cast-iron hot water 
radiator, and contains a wash-basin and water supply. 
An officers’ pantry and bath-room are also stil 
Forward of the mess-room are rooms for six under- 
stewards and six petty officers, and below large store- 
rooms for crew and carpenter, a carpenter’s workshop, 
steel ammunition-room, tanks for storing fresh water, 
of which the Mayflower can carry no less than 45 tons, 
and a subterranean passage leading through the coal 
bunkers to the stokehold. By means of this passage 
and a separate stairway the firemen have access to the 
forecastle, where their meals are provided, but though 
they dine forward, they have a separate sleeping 
+ ater and lavatory on the lower deck between 
the engines and boilers. 

In the forecastle there is a powerful steam windlass 
by Reid, of Paisley, connected with the capstan upon 
the forecastle head. In the forecastle also are 
arranged crew’s galley, lamp-room, petty officers’ bath- 
room, quartermaster’s room, and Chinaman’s room ; 
while below is a large and airy dormitory and mess- 
room for 22 seamen, and still lower the crew’s lavatory 
and bath-room. All the crew’s and officers’ baths have 
steam heating and spray and douche fittings. There 
are 600 or 700 electric lamps profusely arranged all 
over the apartments. From masthead to masthead and 
down to bow and stern there are arranged a brilliant 
string of coloured lamps, for festive illumination, as 
well as a powerful searchlight. 

The propeliing machinery consists of two sets of 
wentioal tol le-expansion engines of the a ebagons - 
surface-condensing type, having four cylinders each 
working on separate cranks. In the design considera- 





tion was given to the minimising of vibration, and the 
cylinders and valves have been arranged in such a way 
as to reduce as far as practicable the distance between 
the extreme centres of cylinders. The cylinders are 
separate castings, but are firmly bolted together to 
insure rigidity. The diameters of the cylinders are : 
High-pressure 224 in., intermediate 38 in., and each of 
the low-pressure cylinders 40 in., with a stroke of 2 ft. 
3 in. The valves of the high-pressure and intermediate 
pressure cylinders are of the piston type, and the low- 
pressure cylinders are fitted with Thom’s patent slide 
valve ; all the valves are balanced, and the valve gear 
is of the double eccentric and link motion type. The 
reversing gear is controlled by Brown’s combined 
steam and hydraulic engine, and the levers of the re- 
versing shaft are fitted with screw gear to allow of 
the expansion in each cylinder being altered indepen- 
dently of the other. The cylinders are supported at 
the front by wrought-steel columns for the purpose of 
both accessibility and lightness, and at the back by 
columns cast with the condenser. The condensing 
water to each condenser is circulated by a large cen- 
trifugal pump driven by an independent engine. 

There is also fitted a combined evaporating and dis- 
tilling plant to produce the necessary fresh water from 
sea water for feed make-up and drinking purposes. 
Two Harris’ feed-water filters have been fitted. each 
capable of doing work for the two main and donkey 
boilers. An auxiliary condenser has in addition been 
fitted on board with a separate circulating pump. In 
addition to the above, space has had to be provided in 
the engine-room for the following auxiliary machinery : 
Two Weir’s feed pumps, one auxiliary steam pump, 
two bilge donkey pumps, one sanitary pump, one freah. 
water pump, two sets electric light machinery, and one 
set of refrigerating machinery. 

The screw propellers are three-bladed, the bosses 
being cast steel and the blades of manganese bronze, 
and arrangements are made for altering the pitch if 
required. 

Steam at 160 lb. pressure is generated by two large 
single-ended boilers with four furnaces in each, worked 
under the closed ashpit system, the air being supplied 
by two large fans. The donkey boiler is of the vertical 
type, working at 90 lb. pressure, and is of ample power 
to provide steam for all the auxiliary machinery. 
There is a feed pump in the stokehold for supplying 
the donkey boiler. A separate system of main steam 
piping has been led from each boiler to the engine- 
room, and there connected by common stop valves, so 
that the engines may be worked by either boiler in the 
event of an accident to either system of piping. 








BRAZILIAN RETRENCHMENTS.—The Brazilian Govern- 
ment has succeeded in procuring the cancellation of a 
number of pending contracts. Indemnities have been paid 
to the contractors. These indemnities are about 6 per 
cent. of the nominal amounts of the contracts. The con- 
tracts related to railway extensions, 





A SuBMARINE TorPrDO-Boat.—A submarine torpedo- 
boat named the Holland, designed by Mr. J. P. Holland, 
of New York, has been launched from Mr. Lewis Nixon’s 
shipyard, Elizabeth, New Jersey. The boat is cylindrical 
in shape, is 55 ft. long, with a 4-ft. screw projection at 
the stern, and has a diameter of 10 ft. 3 in. amidships. 
She is designed to travel under water at the rate of 8 
knots per hour for 8 hours. The power is furnished by a 
gasoline engine and a dynamo, the former to be used when 
the craft is at the surface, and the latter when submerged. 
The armament of the vessel will consist of three torpedo 
tubes, two at the bow and one at the stern. Submarine 


. | experiments with the Holland will not be undertaken for 


several weeks. 





Tue Suez Canat.—The transit revenue collected by the 
Suez Canal Company in May was 240,000/., as compared 
with 310,800/. in May, 1896, and 249,200/. in May, 1895. 
The aggregate collection in the first five months of this 
year was 1,247,520/., as compared with 1,432,841/. in the 
corresponding period of 1896, and 1,336,484. in the corre- 
sponding period of 1895. The number of ships which 
passed through the canal in 1896 was 3409, of which 2162 
were English, 322 German, 230 French, 200 Dutch, 71 
Italian, 218 Austrian, 62 Spanish, 47 Russian, 39 Nor- 
wegian, 37 Turkish, 7 Portuguese, 2 Egyptian, and 1 
Belgian. The average time occupied by venels in passin; 
through the canal last year was 16 hours 18 minutes. & 
statue of the late M. de Lesseps is about to be erected at 
Port Said at a cost of 10,0007. 





Tue Late Mr. Lavineton E. FiercHer.—We regret 
to record the death on Monday last, the 14th inst., at 
Fairfield, Alderley Edge, of Mr. Lavington E, Fletcher, 
the well-known chief engineer of the Manchester Steam 
Users’ Association. Mr. Fletcher, who was 75 years of 
age, did much to raise the standard of boiler construction, 
and during the 35 years that he held the position of chief 
engineer to the Manchester Steam Users’ Association he 
took a most active part in the promotion of legislation 
having for its object the investigation and prevention of 
boiler explosions. He also carried out much valuable ex- 
perimental work connected with the construction and 
working of boilers, and nothing could exceed the care and 
conscientiousness with which he recorded results. We 
hope in a future issue to give a further notice of Mr. 
Fletcher's career. 
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EXPERIMENTS ON A COMPOUND 
LOCOMOTIVE. 


Dynamometric Experiments ona Four-Cylinder Express 
Compound Locomotive on the Paris, Lyons, and Medi- 
terranean Railway, made by M. Privat in 1895.* 
THESE dynamometric experiments were made on a new 

four-cylinder compound locomotive engine of the Paris- 

Lyon-Méditerranee Company. It is the first of 40 loco- 

motives built in 1894 and 1895 from the designs of M. 

Sharles Baudry, and differing in a few respects from the 
experimental locomotives of 1892. In the earlier boilers the 
firebox was of steel, but as this metal was not found per- 
fectly satisfactory, it was replaced by copper, as formerly. 
The engine tested had two high-pressure and two low- 
pressure cylinders, and the pipes connecting the latter to 
the chimney were short and straight. One single exhaust 

vipe in the centre of the smokebox discharged the two 

Laveen cylinders, and no attempt was made to heat 

the steam by the chimney gases. The valves of the high- 

pressure cylinders were arranged on the Walschaert, and 
those of the low-pressure on the Gooch system, with- 
out eccentrics, thus making them more easily accessible 
for lubrication, &c. The main object kept in view in the 
design of the locomotive was to reduce as much as possible 
the bulk of the engine and its resistance to the air, with- 
out complicating the constructive details. The chimney, 
dome, &c., were therefore massed together, and inclosed 
in one casing, and a kind of prow-shaped appendage 
fixed to the smokebox. The valve gear consisted of a 
single piece of mechanism acting simultaneously on the 
four distributing valves. It was connected to them in 
such a way that, for each cut-off to the high-pressure 
cylinders, the admission of steam to the low-pressure 
cylinders could be varied independently of the driver. 

The proportional volumes of the two sets of cylinders 

being as 4 to 1, the admission of steam to the low-pressure 

cylinders was never at less than four-tenths of the stroke. 

The principal aim of the experiments here described 
was to test whether this arrangement of the valve gear, 
which was known to save much wear and tear to the parts, 
also increased the power developed by the locomotive, 
and produced an economy in the consumption of fuel and 
of steam. The programme of the trials was drawn up to 
mark the variations in the power developed and the con- 
sumption of fuel when, the cut-off in the high-pressure 
cylinders being maintained uniform, it was varied in the 
low-pressure cylinders. The engine tested was therefore 
provided with special mechanism, by means of which the 
two admission valves of the high-pressure acted inde- 
pendently of the two admission valves of the low-pressure 
cylinders, and any desired cut-off was thus produced. A 
drawing of this valve gear is given in the original paper. 
The experiments were made when the engine was running 
from Paris to Laroche and back. Only one set of cylin- 
ders was indicated; the pipes admitting steam to the 
indicators were well covered. The power on the draw- 
bar (or useful work) was measured by two dynamometric 
cars. The coal consumption was not determined, because, 
in order to test the efficiency of the different degrees of 
cut-off, it seemed preferable to measure the water, a 
method which prevented the stoker’s skill from affecting 
the results of the trial. The actual consumption of water 
—that is, the water drawn from the tender to feed the 
boiler for the first set of experiments—was not noted, but 
calculated from the weight of steam shown in the diagrams 
of the high-pressure cylinders at the beginning of expan- 
sion. While the indicator diagrams were being rn a 
the boiler pressure was maintained uniform. 

As the experiments were made to determine the 
variations in the power developed (indicated and useful 
work) and in the consumption of water, the working 
conditions were varied as follows: For 4 cut-off to 
the high-pressure cylinders, the cut-off in the low- 

ressure cylinders was successively 4, 1%, 3%, and y5. 

‘or every ;'; and ,4, cut-off in the high-pressure cylinders, 

steam was admitted respectively at from , to 7% of the 

stroke to the low-pressure cylinders. For every ,5; cut- 
off to the first cylinders, it was admitted at 4%, 4%, and 7 
of the stroke to the second cylinders. The maximum 
cut-off in the high-pressure cylinders was ,%;. The results 
of 86 experiments on these four positions of the ad- 
mission valves to the high-pressure cylinders, and the 
corresponding variations in the indicated and useful 
work, and in the consumption of steam, are shown in 

Tables in the original paper, of which that in the adjoin- 

ing column is a summary. 

The useful pulling work represents the power available 
on the drawbar, the engine being sup anal to be running 
at uniform speed, and was tained from the work in 
foot-pounds shown by the dynamometric car. To this 
was added the power required for the locomotive and 
tender, and for increasing their speed, plus 10 per cent. 
for the acceleration of the parts in motion. The weight 
of steam was calculated from the indicator diagrams on 
one of the high-pressure cylinders. 

The variations in indicated and useful work as functions 
of the speed, and the variations in the consumption of 
steam per indicated and useful horse-power, are also shown 
raphically and plotted on curves in the original paper. 
‘wo sets of curves have been drawn for positions of the 
admission valves representing respectively y%5, 15, x45, and 
5 cut-off to the high-pressure cylinders. The work on 
the pistons and the useful work on the drawbar are also 
shown for different cut-offs to the low-pressure cylinders, 
when the cut-off in the high-pressure cylinders was the 
same. 

It will be seen from the Table that the consumption of 
steam when the cut-off to the low-pressure cylinders is 
increased, while that to the high-pressure cylinders re- 


* Summarised translation by Mr. Bryan Donkin from 


TABLE of different cut-offs in high and low-pressure 
cylinders. One boiler used with 133 Serve steel-ribbed 
tubes. Total heating surface, 1593 square feet. Number 
of cylinders, four. Two high-pressure cylinders (out- 
side engine), 13.4 in. in diameter, 24.4 in. stroke. Two 
low-pressure cylinders (inside engine), 21.2 in. in dia- 
meter, 24.4 in. stroke. Slide valve gear, Walschaert. 





Expansion gear, Gooch. Steam pressure, 15 atmo- 
spheres. Total weght, 504 tons. 
| 
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mains stationary, increases slightly per indicated horse- 
power, but diminishes on the drawbar. At a speed of 
37 miles per hour this diminution is slight, whatever the 
cut-off in either set of cylinders. When the locomotive is 
running at 55 milesan hour the consumption of steam per 
horse-power on the drawbar is 18 per cent. less with 
ys cut-off in the high-pressure cylinders, 23 per cent. 
with ,'; cut-off, and 54 per cent. with ,%, the cut-off in the 
low-pressure cylinders rising at the same time from yy 
to ;/;. The conclusion may be drawn that to secure 
economy of fuel, it isimportant not to allow the propor- 
tion between the admission of steam to the high and low 
ressure cylinders to be regulated at the will of the driver. 
he valve gear should be so adjusted that steam is ad- 
mitted to the large cylinders at about 7%; of the stroke. 
On all the high-speed four-cylinder compound locomotive 
engines of the Paris-Lyon-Mediterranée Railway, the 
valve gear has now been modified to suit these conditions. 
The curves representing the power developed show that 
when the cut-off to the low-pressure cylinders is reduced, 
the increased expenditure of steam per horse-power on 
the drawbar is due to the increased resistance of the en- 
gine and tender. ‘To what mechanical details in the loco- 
motive is this additional friction owing? Is it possible, 
by altering the construction, to reduce the passive re- 
sistance for each different cut-off? A series of experi- 
ments are now in ong wer to determine this point, and 
especially to consider the effect on the frictional resistance 
of the parts of: 
1. The use of compensating valves. _ 
2. Total suppression of the expansion to low-pressure 
cylinders, and of their valve gear. : 
3. Substitution of cylinders of smaller diameter for the 
low-pressure cylinders. ; 
Other Experiments.—A series of supplementary experi- 
ments on the effect of the speed of the locomotive were 
also carried out. During four consecutive days the en- 
gine drew eight trains between Paris and Laroche. The 
mean power on the drawbar and weight of feed water 
during the journeys were measured, the latter by gauging 
the contents of the tender at the beginning and end of the 
run, the water in the boiler being brought to the same 
level at these times. The power developed on the draw- 
bar was calculated from the readings of the dynamo- 
metric car The admission of steam to the small cylinders 
was varied at the discretion of the stoker; the cut-off in 
the low-pressure cylinders was ;4; on the first day, 3°; on 
the second, and increased to #5 on the fourth. The fol- 
lowing Table gives the results of the run of about 2} hours 
from Paris to Laroche. 
TABLE on the Effect of Speed in Locomotives, the Cut-Off 
in High-Pressure Cylinder being Varied, 


journeys, however, the mean speed was only about 42 
miles an hour, while it is at speeds of 55 miles an hour 
that the greatest economy is obtained, by admitting the 
largest quantity of steam per stroke to the low-pressure 
cylinders. 

The ratio of the power developed in the two sets of 
cylinders with this new system of valve gear for varying 
the cut-off, is an interesting study. At an average speed 
of about 48 miles an hour, and with from 3, to 3°; cut-off 
in the high-pressure, and 75 in the low-pressure cylinders, 
the proportional power developed in them varied from 
54 (with the greatest difference in the cut-off) to 14 with 
the smallest difference. The pressure in the intermediate 
receiver rose from 2 lb. to 6.3 Ib. These figures prove 
that, with a small quantity of steam admitted to the 
high-pressure cylinders (or a cut-off at 7% of the stroke), 
the power developed is much above unity. As the ad- 
missions of steam in both cylinders approximate, the ratio 
falls, and would probably be equal to unity if there were 
a uniform cut-off at 7% of the stroke. The pressure in the 
intermediate receiver is less, the less steam is admitted to 
the high-pressure cylinders. 

In conclusion, the author observes that if the locomo- 
tive is worked at maximum power, the new method of 
regulating the cut-off tends to divide the power equally 
between the two sets of cylinders, when the engine is 
= at low speed, that is, with much steam admitted 
to the high-pressure cylinders. The work done in the 
large cylinders diminislies progressively in exact propor- 
tion to the increase in the speed ; that is, as the cut-off 
to the small cylinders decreases. Thus, in engines running 
at very high speeds, only a small proportion of the total 
work is obtained from the large cylinders, and the engine 
eed works as if there were no expansion cylinders 
at all. 

The original paper is illustrated with indicator and 
other diagrams, and drawings of the engine and boiler. 








THE QUEENSFERRY BRIDGE OVER 
THE DEE. 

: To THE Eprror OF ENGINEERNG. 

Sir,—Referring to your remarks on the pipes used to 
convey the hydraulic pressure across the river for actuat- 
ing the movable spans of the new Queensferry Bridge, 
it will probably interest your readers to know that the 
solid drawn lead pipe, covered with close coils of copper 
wire, has now been Tatd and works very successfully. It 
appears to possess to a satisfactory degree the flexibility 
which is required in these special circumstances, retaining 
at the same time a high resistance against bursting pres- 
sures, 

Yours faithfully, 
T. W. Barer. 
17 and 1§, Tothill-street, Westminster, S.W., 
June 11, 1897. 





PROELL CUT-OFF WITH CORLISS VALVE. 
To THe Eprror or ENGINKERING. 

Sir,—Mr. Kuhne’s explanation makes it clear that he 
only claims to have suggested the combination of a 
Proell apparatus and a Corliss valve some time in 1890. 
Now in 1890 the Proell apparatus was covered by patent 
right, and_it was scarcely worth the trouble of anyone 
but Mr. Kuhne to suggest the combination. At the 
resent time it is not so covered, and while giving Mr. 
<uhne due credit for his —, the public will, no 
doubt, reserve to themselves the liberty of either buying 
or making such a combination. | 
As Mr. Walker’s communication has had its misleading 
statement discounted by his referees, I believe the engine 
you illustrated 17 years ago is the first to have a single 
valve trip expansion ~~ combined with a Corliss valve 
serving both ends of the cylinder. Mr. Kuhne’s remarks 
as to complicated releasing mechanism of the Corliss type, 
and the impossibility of making it self-contained, like a 
Proell, for instance, ~ be read in the light of the fact 
that for several years Messrs. Schaffer and Budenberg 
have made an apparatus of that type, which is self- 
contained and no more complicated that the Proell. 
Other self-contained arrangements are very obvious to 
those acquainted with Corliss mechanisms. 

Yours truly, 
Jas. DUNLOP. 
206, Gorton-lane, Gorton, Manchester, June 14, 1897. 











THE ‘ ROCKET.” 
To THE EpiTor or ENGINEERING. 
Sir,—Mr. W. B. Thompson, page 791, is perfectly 
correct; of course all railway men know that the 
‘“‘Rocket” was presented to the South Kensington 
Museum by Messrs. Thompson and Sons, and not by 
either Mr, Stephenson or Mr. Markham. The engine 
now stands upon some of the old permanent way of 
1829 which was presented by the writer for the purpose. 





Actual Water 





Cut-Off in | Power De- ~~ 
Low-Pres- | al veloped on eee | 
sure Cy- : the Draw- Power on the | 
linder. bar. Drawbar | 
ores | 

miles horse-power lb 
First day .. 4 41.82 265 40.43 
Second day to 42.68 262 38.65 
Third ,, % 42.81 253 36.87 
Fourth ,, sd 42.70 265 36.56 | 








In these experiments the mean speed and the power on 
the drawbar were practically the same, but the water per 
useful horse-power diminished regularly from day to day, 
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the maximum difference being 9 per cent. In these | 


Yours truly, 
2 CLEMENT E. STRETTON. 
Leicester, June 15, 1897. 








EncGLisH Coat AT HAmBurG.—English coal would appear 
to be gaining on German coal at Hamburg. The imports 
of English coal in April were 187,072 tons, as compared 
with 161,374 tons in April, 1896. Westphalian ian ons 
imported into Hamburg in April to the extent of 119,178 
tons, as compared with 119,643 tons in April, 1896, It 
follows that the imports of English coal into Hamburg 
increased in April to the extent of 25,698 tons, while the 
a of Westphalian eoal declined 465 tons in the same 
period, 
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INDUSTRIAL NOTES. 

Tue fifteenth annual report of the Associated Ship- 
wrights’ Society says that the year ‘‘ 1896 shows in a 
striking degree the benefits of union to the members 
of the trade.” It was ‘‘the most prosperous in the 
annals of the organisation.” ‘It opened with good 
prospects, which were maintained right through.” A 
short lull in the third quarter of the year was succeeded 
by a spurt which gave indications of prolonged activity. 
There was but little stoppage of work through labour 
disputes in so far as the shipwrights were concerned, 
but they were affected by the disputes with other 
unions. Still complicated questions of wages and con- 
ditions of labour had to be dealt with, most of which, 
however, were settled peacefully. The society had to 
be reorganised some 15 years ago, since which date 
it has gone on prospering until now it has some 
14,500 members. In reviewing the history of the 
society, reference is made to the large number of 
strikes by the old isolated societies, and the large 
expenditure for this benefit alone; now the cost of 
labour disputes is only about 34 per cent. of the total 
income. This reduction has been effected by better 
organisation and management, and by a better under- 
standing with the employers, mutual concessions 
having often been made across the conference table. 
The total income for the year 1896 was 24,536/. ; the 
total expenditure 15,724/. The major portion of the 
receipts were contributions, levies, entrance fees, and 
payments for reports, rules, emblems, &c. The sum 
of 294/. 16s. was from fines, 920/. 8s. from interest on 
investments and items of moneys refunded. The 
number of members at the date of the report was 
14,235, deaths and exclusions during the year being 844, 
but the new members admitted were 1332; net in- 
crease, 488 in the year. 

The items of expenditure show how vastly the 
provident benefits preponderate over the cost of trade 
privileges, or payment for disputes. In 1896 the 
several items were as follow: Unemployed benefit, 
867/. 2s. lld.; the average so paid in the four pre- 
ceding years was 4640/. per annum ; sick and accident 
benefit, 5541/. 14s. 2d. ; superannuation, 228/. 14s. 10d.; 
funerals, 1113/. ; accident bonus, 600/. ; medical atten- 
dance, 97/. 18s. 3d. ; tool benefit, 356/. 13s. 8d. ; bene- 
volent grants, 55/.; railway fares advanced to men 
seeking work, 728/. 10s. As against the above only 
571/. 1s. 1d. was spent in labour disputes, and this, too, 
in a year when there were so many efforts to raise 
wages and better the condition of the workers. 

The number of years since the Shipwrights’ Society 
was organised on its present basis is limited as com- 
pared with many of the larger trade unions, but its 
expenditure shows nearly the same results, provident 
benefits greatly preponderating as compared with the 
cost of labour disputes. The liloniee will show the 
expenditure from 1882 to 1896 inclusive : 








Ss s dd. 

Unemployed benefit aR 21,566 1 4 
Sick benefit and accidents 32,481 3 4 
Funeral benefit... ae 6,183 13 3 
Accident bonus or grants 600 0 0 
Medical attendance, &e. ... 511 3 9 
Tool benefit (loss of tools) 1,174 0 7 
Benevolent grants, &e. ... 849 19 2 
Advanced railway fares ... 3 1,440 8 4 
Superannuation benefit ... oes 884 3 2 
Total provident benefits 65,690 12 11 

» for tradeprivileges 6,226 3 0 
Aggregate 71,916 15 11 


The total cost of management during the same 
period is lumped as rents, salaries, printing, delega- 
tions, postages, &c., 41,1687. 2s. 2d. At the close of 
1896 the total balance was 50,133/. 13s. 8d., or 
3l. 10s. 7d. per member. The record is therefore a 
fairly good one for 15 years. The society has invest- 
ments in Messrs. Armstrong and Co.’s works, 4000/.; 
in the Greenock Harbour Trust, 1500/.; in mortgages, 
6635/.; in the Co-operative Printing Society, 500/.; 
and in the Post Office Savings Banks, 32,2601. 15s. 4d. 
The first quarterly report for 1897 shows that the 
state of trade has continued to be unusually good in 
nearly all centres, both shipbuilding and ship repair- 
ing being busy. The prospects for some time to 
come are reported to be good. The demand for labour 
has tended to increase wages, and hence the council is 
able to report substantial advances in various dis- 
tricts. A long list of places is given where wages 
have been advanced, and of other places where nego- 
tiations for advances were pending. The question of 
demarcation of work has caused some friction between 
the Shipwrights and two other large unions, the 
Amalgamated Carpenters and the Boilermakers and 
Iron Ship Builders ; but endeavours are always made 
to settle the differences by mutual arrangement. 
The unions could often do this but for the strong 
feelings that exist locally where the disputes arise. 
At present, however, matters are running pretty 
smoothly in this respect. 





The International Miners’ Congress which met in St. 


Martin’s Town Hall last week, was, no doubt, a great im- 
provement upon former congresses in tone and character 
as far as the debates and proceedings went. There were 
strong divergences of opinion, and sometimes rather 
strong expressions were used, but mostly in good part, 
and with very little heat. Of course the strongest point 
of difference was the legal eight-hours day. Here the 
delegates of the National Federation and all the foreign 
delegates were in accord; Durham and Northumber- 
land were in the minority. The resolution was carried, 
but the fervour in the country seems to have mode- 
rated very considerably. Some think that the eight- 
hours’ system will come at least for miners; but it could 
not stop there. It would be worse than class legisla- 
tion, for it would be legislation for a section of a class. 
On one other point there seemed to be a very decided 
divergence, namely, on the question of a minimum 
wage. In this matter, however, the difference was, 
perhaps, more apparent than real. Trade unions all 
go for a minimum wage ; that is one of their first prin- 
ciples ; but some seem to think that it is possible to 
fix a minimum rate by law or regulation. Of course 
it could be done, for in a sense it has been done ; but 
in all such cases the minimum rate would become the 
maximum, so that it would become the standard rate, 
a thing which the unions would be the first to kick 
against. As regards this point there was, perhaps, less 
divergence than appeared in the debates ; it was as 
to methods rather than results, as indeed is the case 
even with the eight hours. 

On the question of nationalisation of mines and 
mining royalties again there was some divergence. 
Some regarded it as part of a whole policy of the State 
taking over the means of production, distribution, 
and employment, while others think that certain things 
would G better in the hands of the State, such as 
mines, railways, and the land generally. Many go for 
this kind of socialism who would object to the State 
being the universal employer in manufactures, on the 
land, and in all other industries. The foreign delegates 
generally favour State monopolies and State employ- 
ment, but the German delegates abstained from voting, 
and a section of British workmen take the same view. 
But generally British workmen are not State socialists 
to the same extent. On the question of wages Mr. 
Young was rather strong against the federation. He 
gave figures to show that the National Union, repre- 
senting Durham and Northumberland, had kept up 
wages better than the federation, and had lost less in 

ercentages. There was some correction to his figures, 
he he seems to have made out his case as regards 
some of the districts. An increase of inspection was 
agreed to unanimously, and also a resolution in favour 
of arbitration courts ; further statistics of accidents in 
various countries are to be prepared. The congress 
is to meet in Vienna next year. The feeling on 
the part of the British delegates is that there is already 
a great improvement in the tone and conduct of the 
foreign delegates, due mainly toa better understand- 
ing of each other, and to the more frequent intercourse 
of the various nationalities. It was, perhaps, due to 
the ‘‘foreign element.” that smoking was allowed, 
and was pretty general at the congress. Probably it acts 
asa sedative, and enables the delegates to keep their 
tempers better ; besides, it gave the foreign delegates 
something to do during the English speeches, and the 
British delegates something to do during the transla- 
tion of the speeches. Certainly good-humour prevailed 

enerally, although there was occasionally a little 
Faiting of each other, mostly between sections of the 
British delegates. On the whole, the congress was a 
useful one, both to the British delegation and to the 
foreign delegation; men see by discussion to what 
extent they agree, and where they disagree, and in 
the end they will see what is reasonably practical, and 
what cannot be done within measurable time. After 
all, what these congresses have mainly to do is to pre- 
pare for legislation, not to settle what may be done 
generations hence, when perhaps much will have 
changed. 





The report of the Ironfounders for June is most 
encouraging as regards the state of trade in this 
industry. The decrease on donation alone is 271 in the 
month. There is also an improvement in health, for 
there were 57 fewer on the sick list. The members 
increased by 213, and the cash balance by 34411. 2s. 2d. 
The total number on the funds was 1780; of these 408 
were on donation, 395 on sick benefit, 785 on superan- 
nuation, 101 on trade benefits and travelling, and 91 on 
dispute benefit. The net decrease on the funds was 
242 inthe month. The total cost was only 586/. 5s. 10d. 
per week, or about 84d. per member per week. This 
is the lowest cost for a long time past. The balance 
in hand at date was 54,152/. 18s. ld. The balance has 
increased by 17,570/. in a year. In the tabulated list 
of the state of trade there is not a single place in which 
there was short time or trade was stated to be bad. 
Out of a total of 124 places named, 76 report trade to 
be very good, 26 as good, 18 as moderate, and one as 
improving. So favourable a record is not often pub- 
lished. It would, indeed, have been even better, but 








for a strike at Hanley, where 70 members are out on 


strike. The settlement of the dispute at Oldham has 
caused a reduction of the unemployed. With 16,730 
members a total of 408 on donation is not bad, and of 
these some few may have been out of work owing to a 
dispute. The wages movement is favourable to the 
men generally. At Hanley and Exeter the men are 
out ; at Carlisle and Halifax they have obtained an 
advance of 2s. per week ; at two branches there is a 
dispute owing to what is called the ‘‘ overbearing con- 
duct of the foreman ;” at one shop there is a dispute 
as to non-union men; and at one as to piecework. In 
one case the 53 hours have been conceded, and at some 
London shops the eight hours. The weekly expendi- 
ture for the chief benefits is very much lower than 
usual ; for donation and dispute only 3d. per member 
per week; for sickness only 2d. per member; for 
superannuation only 34d. per week. The latter is 
important, because it indicates the cost of a very 
important benefit—old-age pensions, at from 5s. to 
7s. 6d. per week, after an experience of, say, 50 years. 
This cost is one of the points for the Committee on 
Old Age Pensions to consider. If the unions can pay 
from 5s. to 7s. 6d., and even as high as 10s. in some of 
the larger unions, men will not be content with 5s. per 
week as a maximum. But of course the men in the 
unions are picked men in some respects. 





The Report of the Amalgamated Society shows in a 
remarkable manner how busy this branch of the 
building trades is. Out of 51,319 members only 242 
were on donation benefit, of whom 139 were in the 
United States, the colonies, or other branches abroad, 
leaving only 103 for the United Kingdom. Such an 
extraordinary run of work is seldom known in this 
industry. Such being the state of trade, wages have 
a tendency to advance, and they have been advancing 
ina number of places. In one instance, at Carlisle, 
there was a strike ; 42 of the men being non-unionists 
immediately applied to be admitted as members, and 
paid down the proposition money. Out of the 146 
who went out, 100 obtained work elsewhere at 9d. per 
hour, or ld. over what they struck for. Strikes are 
still pending at nine or ten places, and men are cau- 
tioned not to apply in answer to advertisements. At 
18 places there have been concessions as to wages, in 
some cases as to hours, and in others as to conditions 
of working, all without a strike. The union did not 
recognise the strikes in London in connection with the 
erection of Jubilee stands, as such strikes were in 
violation of the settlement with the Master Builders. 
Some of the branches are advocating a restriction of 
apprentices, others that the society should undertake 
co-operative building, and others that efforts be made 
to prevent the importation of Canadian-made doors, 
&e. A general levy of 1s. per member is proposed in 
aid of trade movements ; this will bring in about 2560/, 
in aid of the wages and other movements. 





Amid our general activity in most industries, the 
textile trades of Lancashire seem to be in rather a 
languishing condition. The Cotton Spinners report 
4.91 per cent. out of work, or nearly 5 per cent. in 
psn figures. Small disputes are frequent, no fewer 
than 20 having been dealt with in the month. There 
were also 35 accident cases, and two grants of 100/. 
each, have been made in cases of total disablement, 
while two others are under medical treatment for 
severe injuries. The negotiations as to quick speed, 
&c., seem to have come to an end; the men have 
rejected the employers’ offer, and the employers have 
rejected the proposals of the men. e spinning 
trade is too depressed to bear the strain of a severe 
dispute, and therefore possibly the matter will remain 
in abeyance fora time. The dispute is of a technical 
character, but both parties regard it as one upon which 
neither can give way. 

The reports from all the chief engineering districts 
throughout Lancashire are most favourable. The esta- 
blishments were mostly closed for some days last week, 
but there was an anxiety to start early, for orders are 
pressing for delivery, and consequently the stoppages 
were in most cases rather shorter than usual. The 
returns of the various unions indicate a low percentage 
of unemployed members, and show that the outlook is 
very favourable for some time to come. Generally 
speaking there is no lack of orders, so that contracts 
running out are replaced by others of equal weight to 
take their places. There are no further indications of 
labour disputes of any serious kind orcharacter. But 
perhaps a feeling of uneasiness is present as to what 
may arise over the machine question and the eight- 
hours movement in the metropolis, as if gained there 
the desire for an eight-hours day will spread. But this 
is not yet pressing. 





In the Wolverhampton district the holidays were 
generally observed, and little was done for some days 
at any of the mills or forges, The steel works are all 
busy, and rolled iron makers are. well supplied with 
orders. List firms report a steady inquiry for the 
better classes of bars, plates, and angle iron; the ex- 
port houses also are making more inquiries for gal- 








vanised sheeting iron, hoops, and railway iron for the 
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South American, West Indian, and the Cape markets. 
Some good orders have been booked for unmarked bars 
for future delivery, and both tube iron and sheets 
are in good demand. Stocks generally are low, and 
ee are firm. All the engineering and kindred 
wranches are busy, as also are most of the hard- 
ware trades, both light and heavy. There are noserious 
labour disputes pending of any kind in any of the 
local trades, nor are any looming in the near distance 
at present. 





In the peers, oarN district there is a fair quantity 
of orders on the books for raw and finished material 
generally, but the sheet trade is depressed. The con- 
structional trades are all very busy, and there is a 
brisk demand for all kinds of railway material, and for 
gas-tube. Prices are steady, but there has been a 
quietude owing to the holidays. Stocks are low in 
most cases, all, perhaps, except sheets. Many of the 
local industries have been pressed of late with orders, 
but some of these are nearing the end. The cycle 
trade is very busy generally, covering all the district 
as far as Coventry, which is the head-centre. There 
are no serious labour disputes in any branch of trade 
at the present moment, nor are there any indications 
of any such arising, so far as can be seen. 





The question of rating machine workers having 
arisen at Bolton, a conference was arranged between 
a committee representing the Bolton branches of the 
Amalgamated Society of Engineers and the Iron 'I'rade 
Kmployers’ Association to discuss the question. The 
conference took place last week. The men demanded 
that all machine workers should be rated at the 
same rates as turners and fitters, which would 
mean an advance of 4s. per week to such workmen. 
The employers declared that they could not concede 
the demand, as in the majority of cases the work was 
not of a skilled character. The conference ended with- 
out any division, and was adjourned. Meanwhile the 
men’s notices to cease work have been suspended for 
the present. Thus at Sunderland and at Bolton the 
matter practically rests where it was. 





The eight-hours movement in London is, according 
to the men’s statement, progressing apace ; but others 
deny this. The chief firms are acting in accord with 
the Employers’ Federation, and the position is that 
the demand is equal to 12 per cent. on the wages, and 
this they declare they cannot concede. It appears 
that the Brassfounders and the Hammermen have 
joined the men’s committee, so as to be in a position 
to claim the eight hours with the rest. It is asserted 
that the chief firms will declare a lockout if a strike 
takes place, but the men do not entertain that idea. 
For the present all that can be said is that the rela- 
tions are somewhat strained. Meanwhile, it appears 
that the federation and the men’s committee are in 
some sort of negotiation, so that it is altogether unwise 
to anticipate any action of a forcing character on cither 
side. 





The Engineers’ Federation at their annual conference 
at Birmingham discussed the eight hours ; some were 
in favour of a legal eight-hours day, others of trade 
union action. The result of the discussion was that 
the men should endeavour to establish an eight-hours 
day in their several districts, especially in connection 
with collieries. The men seem to think that they do 
not come within the provisions of the Compensation 
for Injuries Bill, and they seek to have it extended, so 
as to meet their case. The enginemen represented 
at the conference are not connected with the engineer’s 
union, but have a long-established union of their own. 
They seek to obtain the sanction of Parliament to a 
measure so as to insure fitness for the occupation in 
which they are engaged. 





The annual Co-operative Congress, held this year at 
Perth, in Scotland, was most successful in all respects. 
A deputation representing the Trades Union Congress 
was received and heard. The iy oe of the move- 
ment was reported, which by the latest returns, can 
now boast of 1177 societies, and 1,096,416 members. 
The sale of goods in the year amounted to 39,238,3561., 
the stock in trade was valued at 4,492,171/., trade 
charges at 2,417,142/., interest and profits on invest- 
ments 216,757/., profit on sales, &c., 4,065,176/., other 
investments, 5,997,319/,, share capital 13,326,284/., 
loans 2,103,160/., devoted to education 36,1797. Those 
figures indicate the extent of the movement and its 
operations. But they only apply to the distributive 
side. There were 133 productive societies, with 
21,736 members; sale of goods, 1,912,229/.; stock, 
376,5171.; profits, 68,877/. The productive side does 
not advance very rapidly, so that it does not contri- 
bute much towards the settlement of the labour ques- 
tion. The movement is, however, purely industrial, 
and as such is doing much for the workers in various 
parts of the country. But until they can show a 


capacity to manufacture on such a scale as to defy 
competition, they will not have solved the labour pro- 


The annual conferences of several of the great orders 
of friendly societies were held last week ; they are too 
numerous to particularise in these ‘‘ Notes,” but the 
gatherings represented one of the grandest phases of 
self-help to be found in the world. Counting their 
membership by millions, and funds by tens of millions 
sterling, these societies inculcate thrift, provide for 
sickness, for funerals, some for old age by pension, and 
altogether they instil in the minds of the workers a 
spirit of sturdy independence and self-reliance, which 
helps to form the character of the mass of our workers. 
Their voice must be heard on the question of old-age 
pensions ; they support the Compensation Bill, and 
they are now denouncing the ‘‘wet rents,” which 
means that the members spend so much in drink 
instead of paying a reasonable amount for the rent of 
rooms in which to hold the meetings. Fifty years ago 
“‘wet rents ” were the rule, now they are the excep- 
tion. We have made progress in this respect as 
in all others. Members of friendly societies are not 
now bound to pay for drink. 





The stipendiary magistrate of Birmingham has 
sentenced a brassfinisher to 14 days’ imprisonment, 
without the option of a fine, for intimidation. Two 
farriers in London were also fined heavily. These 
personal attacks injure the cause of labour more than 
the persons assaulted. If unions ceased to pay the 
fines the assaults would cease. 








THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on June 
11, Mr. Shelford Bidwell, President, in the chair, a 
mathematical paper was read by Mr. C. 8. Whitehead 
on ‘“‘ The Effect of Sea-Water on Induction Telegraphy.” 
If a secondary circuit containing a telephone is rightly 
placed with respect to the field of a primary circuit 
traversed by an alternating current, signals may be trans- 
mitted over considerable distances. The author investi- 
gates the effect of filling the intervening space with sea- 
water ; and, generally, the effect of a spherical conducting 
shell on the induction, at a point in a dielectric, due to 
an alternating current in a circular circuit, when the 
axis of the conductor passes through the centre of the 
shell. In the mathematical treatment two cases are con- 
sidered: 1. To find the normal magnetic induction at any 
point in the dielectric outside the shell, when a circular 
circuit carrying an alternating current is placed in the 
dielectric inside a spherical conducting shell. 2. To find 
the normal magnetic induction at any point on the remote 
side of an infinite conducting plate, due to a circular 
circuit parallel to the plate. In both cases the following 
result is arrived at : 

Mis . q Pe 

uo 
where v% is the maximum value of the normal magnetic 
induction at any point outside; wp the maximum normal 
magnetic induction due to the current in the primary, 
supposing the conducting shell or plate absent, at the 
same point ; 7 the thickness of the shell or plate ; and 


= (= re) 
q= - |" 
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where 7 is the permeability of the conducting shell or 
plate; o its specific resistance, @ = 2 mw times the fre- 
quency. If the frequency is 300, ¢ 1885. For sea-water, 
o is taken as2 x 10! C.G.S. units, andr = 1. Thesea 
depth at the North Sand Head corresponds to 7 = 2000 


. . ° v, 
centimetres. Hence, in this case —°= .21, or 79 per cent. 


Uo 
is lost. Similarly, when 7 = 1000, the loss is 54 per 
per cent. The method ery om in the investigation is 
that suggested by Lamb and Niven ; the author adds an 


expression for Q, the solid angle subtended by the circuit 
at any point, in terms of Bessel’s functions. 

Mr. Evershed referred to some experiments of his own, 
from which he concluded that the author’s formula gave 
too low an estimate of the attenuation ; the discrepancy 
indicated that some term had been neglected. 

Mr. Yule doubted whether the equations given by the 
author were quite applicable to sea-water. There was 
need, apparently, of a term involving the polarisation of 
the medium. 

Mr. Heaviside communicated a criticism of the paper. 
It was not necessary to investigate the problem for any 

varticular form of circuit from which the waves proceed. 
The attenuating factor for plane waves, due to Maxwell, 
was sufficient. Taking the best known value for the con- 
ductivity of sea-water, there was no reason why the con- 
ductivity should interfere with signalling, A consider- 
ably greater conductivity must be proved for sea-water 
before it could be accepted that the failure of experiments 
on telegraphic communication with lightships from the 








blems of to-day. 


sea bottom was due to that factor. It was unlikely 
theoretically ; and Mr. Stevenson had contradicted it 
from a practical standpoint. For some reason the account 
of the lightship experiments had not been published, so 
that there was no means of finding the real cause of 
failure. 

Mr. T. H. Blakesley read a paper on “A New Defini- 
tion of Focal Length, and an Instrument for Determining 
It.” The author asserts the principle that the focal 
length of a lens combination is an abstract quantity, not 
necessarily the distance between two particular points. 
It is a quantity best defined in terms of some function of 
the two distances of object and image from their appro- 
priate focal centres. Such a function is the magnification 





factor, m, the linear ratio of image to object, itive if 
the image is erect with regard to the object. Consider a 
particular pair of conjugate foci on the axis of a lens 
system. Let one of these foci be at distance v from some 
fixed point on the axis, measured positively, in the direc. 


tion of the rays. Then 2? is constant, and is the focal 
dm 


lengthf. If isthe value ofy when m = 0, vy —% =f.m-> 
Let wu be the position of the other focus, and 2 its value 


when m = ©, Thenu = w) = f.m-; and “— = m2, 
U— Wp 
The last expression, m?, may be called the “‘ areal magnifi- 


cation,” it is important in determining photographic ex- 
posure. The author describes an optical bank which 


enables pe to be measured by a very simple operation ; 
W 


it gives also a record, on a paper strip, of the magnifica- 
tion factor corresponding to various relative positions of 
object and image. 

Dr. S. P. Thompson said the paper was the most im- 
portant contribution to geometrical optics that had ap- 
peared for many years. The introduction of the magnifi- 
cation function was a most useful device, leading to ex- 
ceedingly simple results. The important thing to measure 
was not so much the focal length as the reciprocal of that 
quantity. 

Dr. Chreesaid the photographic method at present used 
at Kew for determinations of a focal length gave greater 
security than any more direct method. The colour of the 
light had to be taken into account. 

Mr. Blakesley, in replying, called attention to the use 
of his strip diagrams of magnification, for enlarging pur- 
poses in photography. When the magnification along 
some definite line was known, the focussing cloth might 
almost be dispensed with. 

Dr. J. A. Fleming read a paper on ‘‘ A Method of De- 
termining Magnetic Hysteresis Loss in Straight Iron 
Strips.” The author’s process is based upon the use of 
the bifilar reflecting wattmeter. The samples of iron, 
large or small, in the form of straight strips, are inserted 
in a long solenoid. The solenoid is traversed by an alter- 
nating current, and the — roots of the mean square 
values of the current are determined by a Kelvin balance. 
A flat bobbin of fine wire may be slided along the strip ; 
an electrostatic voltmeter connected to the ends of this 
exploring coil gives the square roots of the mean square 
es, of the electromotive force in that coil. From these 
measurements and the known dimensions of the solenoid 
and coil, the induction density B can be found at any 
point of the length of the strip. From these results a 
curve is drawn, co-ordinating the values of B to corre- 
sponding distances along the half-length of the strip. 
Assuming the hysteresis loss per cycle, per c.c. of iron, to 
vary asthe 1.6th power of the maximum induction den- 
sity, and then raising all the B ordinates to the 1.6th 
power, and plotting a new curve over the first, another 
curve is dni which represents the variation of 
hysteresis loss per c.c. of iron from point to point along 
the half-length of ng Now, at some point along the 
half-length of strip there must be a section where the 
induction density is Bi, such that the true mean hysteresis 
loss for the whole bar is proportional to B,'-6. Let this 
value of the induction density be called the ‘‘ effective 
value,” and the corresponding point in the strip the 
“effective point.” Let M . B!6 stand for the mean 
ordinate of the curve representing the varying values of 
Bl" all along the half-length. Then, evidently, 


B, =16/M. Bis, 


The following curious experimental result is found: 
Whatever may be the length or section of the iron strip, 
the point at which the actual induction density has a 
value equal to the ‘‘effective ” value always comes at the 
same proportional distance from the centre of the strip. 
This Satine is very exactly equal to 0.56 of the half- 
length, as measured from the middle ; or 0.22 of the whole 
length from one end. If, therefore, the secondary coil is 
placed at that spot, and the secondary voltage then ob- 
served is used to calculate the induction density, the 
value so obtained corresponds to the true mean value of 
the varying hysteresis loss per c.c. all along the strip. 

Mr. Carter asked whether roots other than the 1.6th 
gave a similar constant value of the induction intensity. 

Dr. Fleming said it seemed to be the result of accident 
that the 1.6th root gave a constant value for iron. 

The President proposed a vote of thanks to the authors, 
and the meeting adjourned until June 25. 








SIGNALLING THROUGH SPACE WITHOUT 
WIRES.* 


By W. H. Preecs, C.B., F.R.S. 

Scrence has conferred one great benefit on mankind. 
It has supplied us with a new sense. We can now see 
the invisible, hear the inaudible, and feel the intangible. 
We know that the universe is filled with a homogeneous 
continuous elastic medium which transmits heat, light, 





electricity, and other forms of energy from one point of 
space to another without loss. The discovery of the real 
existence of this “ether” is one of the great scientific 
events of the Victorian era. Its characterand mechanism 
are not yet known by us. All attempts to “invent” a 
perfect ether have proved beyond the mental powers of 
the highest intellects. We can only say with Lord 
Salisbury that the ether is the nominative case to the 
verb ‘‘to undulate.” We must be content with a know- 
ledge of the fact that it was created in the beginning for 





* Friday evening discourse delivered before the Royal 
Institution, June 4, 1897, 
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the transmission of energy in all its forms, that it trans- 
mits these energies in definite waves and with a known 
velocity, that it is perfect of its kind, but that it still 
remains as inscrutable as gravity or life itself. 

Any disturbance of the ether must originate with some 
disturbance of matter. An explosion, cyclone or vibratory 
motion may occur in the photosphere of the sun. A dis- 
turbance or wave is impressed on the ether. It is propa- 
gated in straight lines through space. It falls on Jupiter, 
Venus, the Earth, and every other planet met with in 
its course, and any machine, human or mechanical, cap- 
able of responding to its undulations indicates its pre- 
sence. Thus the eye supplies the sensation of light, the 
skin is sensitive to heat, the galvanometer indicates elec- 
tricity, the magnetometer shows disturbances in the 
earth’s magnetic field. One of the greatest scientific 
achievements of our generation is the magnificent generali- 
sation of Clerk-Maxwell that all these disturbances are of 
precisely the same kind, and that they differ only in 
degree. Light is an electro-magnetic phenomenon, and 
electricity in its progress through space follows the laws 
of optics. Hertz proved this experimentally, and few of 
us who heard it will forget the admirable lecture on ‘‘ The 
Work of Hertz” given in this hall by Professor Oliver 
Lodge three years ago. 

By the kindness of Professor Silvanus Thompson I am 
able to illustrate wave transmission by a very beautiful 
apparatus devised by him. At oneend we have the trans- 
mitter or oscillator, which is a heavy suspended mass to 
which a blow or impulse is given, and which, in conse- 

uence, vibrates a given number of times per minute. At 
the other end is the receiver, or resonator, timed to vibrate 
to the same period. Connecting the two together is a row 
of leaden balls suspended so that each ball gives a portion 
of its energy at each oscillation to the next in the series. 
Each ball vibrates at right angles to, or athwart the line 
of, propagation of the wave, and as, they vibrate in dif- 
ferent phases you will see that a wave is transmitted from 
the transmitter to the receiver. The receiver takes up 
these vibrations and responds in sympathy with the trans- 
mitter. Here we have a visible illustration of that which 
is absolutely invisible. The wave you see differs from a 
wave of light or of electricity only in its length or in its 
frequency. Electric waves vary from units per second in 
long submarine cables to millions per second when excited 
by Hertz’s method. Light waves vary per second between 
400 billions in the red to 800 billions in the violet, and 
electric waves differ from them in noother respect. They 
are reflected, refracted, and polarised, they are subject to 
interference, and they move through the ether in straight 
lines with the same velocity, viz., 186,400 miles per second 
—a number easily recalled when we remember that it was 
in the year 1864 that Maxwell made his famous discovery 
of the identity of light and electric waves. 

Electric waves, however, differ from light waves in 
this, that we have also to regard the direction at right 
angles to the line of propagation of the wave. The model 
gives an illustration of that which happens along a line 
of electric force ; the other line of motion I speak of is a 
circle‘around the point of disturbance, and these lines are 
called lines of magnetic force. The animal eye is tuned to 
one series of waves, the ‘‘ electric eye,” as Lord Kelvin 
called Hertz’s resonator, to another. If electric waves 
could be reduced in length to the forty-thousandth of an 
inch, we should see them as colours. 

One more definition, and our ground is cleared. When 
electricity is found stored up in a potential state in the 
molecules of a dielectric like air, glass, or gutta-percha, the 
molecules are strained. It is called a charge, and it 
establishes in its neighbourhood an electric field. When 
it is active, or in its kinetic state in a circuit, it is called 
acurrent. It is found in both states, kinetic and poten- 
tial, when a current is maintained in a conductor. The 
surrounding neighbourhood is then found in a state of 
stress, forming what is called a magnetic field. 

In the first case the charges can made to rise and 
fall, and to surge to and fro with rhythmic regularity, 
exciting electric waves along each line of electric force 
at very high frequencies; and in the second case the 
currents can rise or alternate in direction with the same 
regularity, but with very different frequency, and origi- 
nate electro-magnetic waves whose wave fronts are pro- 
pagated in the same direction 

The first is the method of Hertz, which has recently 

been turned to practical account by Mr. Marconi, and the 
second is the method which I have been applying, and 
which, for historical reasons, I will describe to you first. 
_ In 1884 messages sent through insulated wires buried in 
iron pipes in the streets of London were read upon tele- 
phone circuits erected on poles above the housetops, 80 ft. 
away. Ordinary telegraph circuits were found in 1885 to 
produce disturbances 2000 ft. away. Distinct speech by 
telephone was carried on through 4+ mile, a distance that 
was increased to 1} mile at a later date. Careful experi- 
ments were made in 1886 and 1887 to prove that these 
effects were due to pure electro-magnetic waves, and 
were entirely free from any earth conduction. In 1892 
distinct messages were sent across a portion of the 
Bristol Channel between Penarth and Flat Holm, a dis- 
tance of 3.3 miles. 

Early in 1895 the cable between Oban and the Isle of 
Mull broke down, and as no ship was available for repair- 
ing and restoring communication, communication was 
established by utilising parallel wires on each side of the 
channel, and transmitting signals across this space by 
these electro-magnetic waves. 

_The apparatus (Fig. 1) connected to each wire con- 
sists of : 

a. A rheotome or make and break wheel, causing about 
260 undulations per second in the primary wire. 

b. An ordinary battery of about 100 Leclanché cells, 
of the so-called dry and portable form. 

c. A Morse telegraph key, 








d. A telephone to act as receiver. 

e. A switch to start and stop the rheotome. 

Good signals depend more on the rapid rise and fall of 
the primary current than on the amount of energy thrown 
into vibration ; 260 vibrations per second give a pleasant 
note to the ear, easily read when broken up by the key 
into dots and dashes. 
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In my electro-magnetic system two parallel circuits are 
established, one on each side of a channel or bank of a 
river, each circuit becoming successively the primary 
and secondary of an induction system, according to the 
direction in which the signals are being sent. Strong 
alternating or vibrating currents of electricity are trans- 
mitted in the first circuit so as to form signals, letters, and 
words in Morse characters. The effects of the rise and 
fall of these currents are transmitted as electro-magnetic 
waves through the intervening space, and if the secondary 
circuit is so situated as to be washed by these ethereal 
waves, their energy is transformed into secondary cur- 
rents in the a circuit which can be made to affect 
a telephone and thus to reproduce the signals. Of course 
their intensity is much reduced, but still their presence 
has been detected though 5 miles of clear space have 
separated the two circuits. 

uch effects have been known scientifically in the 
laboratory since the days of Faraday and of Henry, 
but it is only within the last few years that I have been 
able to utilise them practically through considerable 
distances. This has been rendered possible through the 
introduction of the telephone. ; 

Last year (August, 1896) an effort was made to establish 
communication with the North Sandhead (Goodwin) 
lightship. The apparatus used was manufactured by 

essrs. Evershed and Vignoles, and a most ingenious 
relay to establish a call was invented by Mr. Evershed. 
One extremity of the cable was coiled in a ring on the 
bottom of the sea, embracing the whole area over which 
the lightship swept while swinging to the tide, and the 
other end was connected with the shore. The ship was 
surrounded above the water line with another coil. The 
two coils were separated by a mean distance of about 
200 fathoms, but communication was found to be im- 
practical. The screening effect of the sea water and the 
effect of the iron hull of the ship absorbed practically all 
the energy of the currents in the coiled cable, and the 
effects on board, though perceptible, were very trifling— 
too minute for signalling. revious experiments had 
failed to show the extremely rapid rate at which energy 
is absorbed with the depth or thickness of sea water. 
The energy is absor in forming eddy currents. 
Although this experiment has failed through water, it is 
thoroughly practical through air to considerable distances 
where it is possible to insert wires of similar length on 
each side of the distance to be crossed. It is not always 

»ssible, however, to do this, nor to get the requisite 

eight to secure the best effect. It is impossible on a 
lightship and on rock lighthouses. There are many small 
islands—Sark, for example—where it cannot be done. 

In July last Mr. Marconi brought to England a new 
plan. My plan is based entirely on utilising electro- 
magnetic waves of very low frequency. It depends essen- 
tially on the rise and fall of currents in the primary wire. 
Mr. Marconi utilises electric or Hertzian waves of very 
high frequency, and they depend upon the rise and fall of 
electric force in a sphere or spheres. He has invented a 
new relay which, for sensitiveness and delicacy, exceeds 
all known electrical apparatus. 

The peculiarity of Mr. Marconi’s system is that, apart 
from the ordinary connecting wires of the apparatus, 
conductors of very moderate length only are needed, and 
even these can be dispensed with if reflectors are used. 

The Transmitter.—His transmitter is Professor Righi’s 
form of Hertz’s radiator (see Fig. 2). 

Two spheres of solid brass, 4 in. in diameter (A and B), 
are fixed in an oil-tight case of insulating material so that 
a hemisphere of each is exposed, the other hemisphere 
being immersed in a bath of vaseline oil. The use of oil 
has several advantages. It maintains the surfaces of the 
spheres electrically clean, avoiding the frequent polishing 
required by Hertz’s exposed balls. It impresses on the 
waves excited by these spheres a uniform and constant 
form. It tends to reduce the wave lengths—Righi’s 
waves are measured in centimetres, while Hertz’s were 
measured in metres. For these reasons the distance at 
which effects are produced is increased. Mr. Marconi 
uses generally waves of about 120 centimetres long. Two 
small spheres, a and 8, are fixed close to the large spheres 
and connected each to one end of the secondary circuit of 
the “induction coil” C, the primary circuit of which is 
excited by a battery E, thrown in and out of circuit by 
the Morse key K. Now, whenever the key K is dep 





sparks pass between 1, 2, and 3, and since the system A B 





contains capacity and electric inertia, oscillations are set 
up in it of extreme rapidity. The line of pro tion is 
Dd (Fig. 2), and the frequency of oscillation is probably 
about 250 millions per second. 

The distance at which effects are produced with such 
rapid oscillations depends chiefly on the energy in the 
discharge that passes. A 6-in. spark coil has sufficed 
through one, two, three, up to four miles, but for greater 
distances we have used a more powerful coil—one emit- 
ting sparks 20 in. long. It may also be pointed out that 
this distance increases with the diameter of the spheres 
A and B, and it is nearly doubled by making the 
spheres solid instead of hollow. 





The Receiver.—Marconi’s relay (see Fig. 2) consists of a 
small glass tube 4 centimetres long, into which two silver 

le-pieces are tightly fitted, separated from each other 

y about half a millimetre—a thin space which is filled u 

by a mixture of fine nickel and silver filings, mixed with 
a trace of mercury. The tube is exhausted to a vacuum 
of 4 millimetres, and sealed. It forms part of a circuit 
containing a local cell and a sensitive telegraph relay. In 
its normal condition the metallic powder is virtually an 
insulator. The particles lie higgledy-piggledy, anyhow 
in disorder. They lightly touch each other in an irregular 
method, but when electric waves fall upon them they are 
‘* polarised,” order is installed. They are marshalled in 
serried ranks, they are subject to pressure—in fact, as 
Professor Oliver Lodge expresses it, they ‘‘cohere” — 
electrical contact ensues, nt a current passes. The elec- 
tric resistance of Marconi’s relay—that is, the resistance 
of the thin dise of loose powder—is practically infinite 
when it is in its normal or disordered condition. It is 
then, in fact, an insulator. This resistance drops some- 
times to 5 ohms, when the absorption of the electric 
waves by it is intense. It therefore mes a conductor. 
It may be that we have in the measurement of the 
variable resistance of this instrument a means of deter- 
mining the intensity of the energy falling upon it. This 
variation is being investigated both as regards the magni- 
tude of the energy and the frequency of the incident waves, 
Now such electrical effects are well known. In 1866 Mr. 
8. A. Varley introduced a lightning protector constructed 
like the above tube, but_made of boxwood and contain- 
ing powdered carbon. It was fixed as a shunt to the 
instrument to be protected. It acted well, but it was 
subject to this coherence, which rendered the cure more 
troublesome than the disease, and its use had to be aban- 
domed. The same action is very common in granulated 
carbon microphones like Hunning’s, and shaking has to be 
resorted to to decohere the carbon particles to their 
normal state. Mons. E. Branly (1890) showed that 
copper, aluminium, and iron filings behaved in the same 
way. Professor Oliver Lodge, who has done more than 
any one else in England to illustrate and popularise the 
work of Hertz and his followers, has given the name 
‘* coherer ” to this form of apparatus. He has much im- 
proved it. Marconi donee” by making the local 
current very rapidly vibrate a small hammer head against 
the glass tube, which it does effectually, and in doing so 
makes such a sound that reading Morse characters is easy. 
The same current that decoheres can also record Morse 
signals on oy by ink. The exhausted tube has two 
wings which, by their size, tune the receiver to the trans- 
mitter. Choking coils prevent the energy escaping. The 
analogy to Professor Silvanus Thompson’s wave apparatus 
is evident. Oscillations set up in the transmitter fall 
upon the receiver tuned in sympathy with it, coherence 
follows, currents are excited, and signals made, 

In open clear spaces within sight of each other nothing 
more is wanted, but when obstacles intervene and great 
distances are in question height is needed, and tall masts, 
kites, and balloons, have been used. Excellent signals 
have been transmitted between Penarth and Brean Down, 
near Weston-super-Mare, across the Bristol Channel, a 
distance of nearly nine miles (Fig. 4). I must now show 
the system in operation. 

Mirrors also assist and intensify the effects. They 
were used in the earlier experiments, but they have been 
laid aside for the present, for they are not only expensive 
to make, but they occupy much time in manufacture. 

It is curious that hills and apparent obstructions fail to 
obstruct, The reason is probably the fact that the lines 
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of force escape these hills. When the ether is entangled 
in matter of different degrees of inductivity the lines are 
curved as in fact they are in light. Fig. 3 shows how a 
hill is virtually bridged over by these lines, and conse- 
quently some » fran waves fall on the relay. Weather 
seems to have no influence; rain, fogs, snow, and wind 
avail nothing. 

The wings shown in Fig. 2 may be removed. One pole 
can be connected with earth, and the other extended up 
to the top of the mast, or fastened to a balloon by means 
of a wire. The wire and balloon covered with tinfoil or 
kite becomes the wing. In this case one pole of the trans- 
mitter must also be connected with earth. This is shown 
by Fig. 5. 

There are some apparent anomalies that have developed 
themselves during the experiments. Mr. Marconi finds 
that his relay acts even when it is placed in a perfectly 
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closed metallic box. This is the fact that has given rise 
to the rumour that he can blow up an ironclad ship. This 
might be true if he could plant his properly tuned re- 
ceiver in & magazine of an enemy’s Bom, Many other 
funny things could be done if this were possible. 
remember in my childhood that Capt. Warner blew up a 
ship at agreat distance off Brighton. How this was done 
was never known, for his secret died shortly afterwards 
= him. It certainly was not by means of Marconi’s 
relay. 

The distance to which signals have been sent is remark- 
able. On Salisbury Plain Mr. Marconi covered a distance 
of four miles. In the Bristol Channel this has been 
extended to over eight miles, and we have by no means 
reached the limit. It is interesting to read the surmises 
of others. Half a mile was the wildest dream.* 


I could show this here, but we are bothered by reflection 
from the walls. This does not happen in open space. 

There are a great many practi ints connected with 
this system that require to be threshed out in a practical 
manner before it can be placed on the market, but enough 
has been done to prove its value and to show that for 
shipping and lighthouse purposes it will be a great and 
valuable acquisition. 








MECHANICAL PROPULSION ON CANALS.* 
By Mr. Lesuiz S. Rosrnson, of London. 
(Concluded from page 628.) 

Electric Haulage.—Electric haulage on a chain has 
lately been started upon the Bourgogne Canal, and has 
given complete satisfaction up to the present time. It 
was designed by M. Galliot, Ingénieur des Ponts et 
Chaussées, under the direction of M. Fontaine, chief 
engineer of the Bourgogne Canal, and was approved by 
the Minister of Public Works on February 8, 1893; the 
work was immediately begun, and was finished on July 15 
following. The moe of canal upon which the system 
has been applied is 3? miles long, and includes a little 
over two miles through a tunnel ; the width of waterway 
is about 23 ft. in the open and about 20 ft. in the tunnel, 
while the depth varies from 7 ft. 44 in. to 7 ft. 104 in. 














It is easy to transmit many messages in any direction 
at the same time. It is only necessary to tune the trans- 
mitters and receivers to the same frequency or “note.” 





* “Unfortunately at present we cannot detect the 
electro-magnetic waves more than 100ft. from their source.” 
—Trowbridge, 1897, ‘‘ What is Electricity ?” page 256. 

“IT mention 40 yards because that was one of the first 
out of door experiments, but I should think that some- 
thing more like half a mile was nearer the limit of 
sensibility. However, this is a rash statement not at 

resent verified.”—Oliver Lodge, 1894, ‘‘The Work of 





Tertz,” page 18. 


From 1867 to 1883 barges were towed by a steam tug 
hauling on a submerged chain ; the plan worked well, but 
was dear, the cost of maintenance being high. In 1888, 
the old tug-boats being no longer serviceable, it was de- 
cided to utilise the waterfall at the canal locks for driving 
turbines to generate electricity, and to work this reach 
electrically. The ground having been surveyed, it was 
decided to make a fall of 23 ft. at Pouilly at the Seine 
end, and another of 26} ft. at Escommes at the Sadne end. 
The available water power at Pouilly is 20.7 horse-power 
and at Escommes 11.8 horse-power, making a total of 324 
horse-power. Two dynamos are used, which are shunt- 
wound Gramme machines, connected in series; that at 
Pouilly is constructed to supply a normal current of 30 
amperes at 370 volts, and the chee at Escommes furnishes 
30 amperes at 280 volts. A conducting wire running 
along the canal bank joins two opposite poles of the 
machines ; and from each of the two remaining poles a 
separate wire runs — the same bank parallel to the 
tirst wire and below it; by means of the two lower wires 
the current is conveyed to the motor. When the turbines 
are running at their normal speed, the total electromotive 
force is 370+ 280=650 volts ; the resulting current does not 
generally reach 30 amperes, but varies between 12 and 25 
amperes according to the cargo towed ; for a current of 25 
amperes the loss of power is 180 volts. The motor is capable 
of absorbing a maximum of 183 horse-power ; it is rarely, 
however, that such a high power is required. The mode 
of connection by the wires presents the advantage that 
the length of conductor traversed by the current remains 
always the same on whatever part of its journey the tug- 
boat may be. Theswitchboard on the tug has a rheostat of 
180 ohms for admitting the current gradually to the motor. 
The governor regulating the admission of water to the tur- 
bines is worked electrically ; it allows a variation in voltage 
of only 10 per cent. when a tug is starting, and normally a 
variation of only 24 per cent. A battery of accumulators 
is connected in parallel with the conducting wire, and 
works simultaneously with the dynamos ; the connection 
is continuous, so that the accumulators act as equalisers. 
The battery working alone is sufficient for two journeys 
in each direction ; it is placed in the cellar of the resident 
engineer’s house. The accumulators have been found, 
however, to be of but little use; and M. Galliot states 
that, if the work were to done over again, he should 
dispense with them, and should also use series-wound 
dynamos, instead of shunt-wound as at present. The 
total length of circuit traversed by the current being 
about 74 miles, the resistance is 3.9 ohms. In {ordinary 
working at 600 volts with a current of 20 amperes the 
efficiency is 87 per cent. The three wires of the line are 
so arranged as to occupy in section the corners of an 
isosceles triangle 3.9 in. high, the two lower wires being 
those along which the current travels to and from the 
motor. For keeping the wires in their uired position, 
insulators of a special form are used. The line so con- 
stituted forms an open circuit; to close the circuit it is 
only necessary to place the two lower wires in contact 
with the poles of the motor, which is done by means of 
two trolleys carried by the boat. As on American tram- 
ways, the trolleys are composed of two long jointed arms, 
each terminating in a small roller, which travels along 
the conductor on the bank of the canal, and conveys the 
current to the motor leads that runthrough thearms. At 
the end of the arms of the trolleys the conductors are con- 
nected to the switchboard, and thence to the poles of the 
motor. The latter is a series-wound Gramme machine, 
which on a brake trial at 900 revolutions per minute, with 
30 amperes and 550 volts, gave 19 brake horse-power ; the 
mechanical efficiency was 85 per cent. The motor re- 
ceives a greater or less supply of power in proportion to the 
trains it has to tow ; it works well with different cargoes 
in tow, and is remarkably free from sparking. It is con- 
nected to the chain drum by means of belting ; the pulley 
of the motor is 11.8 in. diameter, and the flywheel on the 
chain drum 5 ft. 104 in., or six times the pulley. The 
boat is geared for two nominal speeds of 1.79 and 3.13 
miles per hour ; the actual speed, of course, varies largely 
with the weight of cargo towed. The tug is 49 ft. 25 in. 
long, 10 ft. 6 in. wide, and 3 ft. 11} in. deep, with a 
draught of 1 ft. 5? in. Fore and aft she is covered with 
fluted sheet iron, and a length of 26 ft. 3 in. amidships 
carries a cabin of thin sheet iron to protect the machinery 





from the weather. In order to prevent the chain from 
bespattering the boat, it is entirely inclosed in a U-shaped 
trough, which is covered by a half-round lid of thin sheet 
iron. The chain enters and leaves the boat through two 
holes similar to those on river steam tugs. There are two 
rudders, one at each end, and each connected to a wheel 
“aig at the opposite end, so that the boat can be steered 

rom the forward end both up stream and down stream. 
In the tunnel the boat is lighted by electricity. The total 
cost of the arrangement was about 5400/., including 4007. 
for the accumulators and 200/. spent on unsuccessful 
trials, which latter, of course, could now be avoided. With 
the advantage of present experience the electric haulage 
at Pouilly could now be carried out for about 4800/., ex- 
clusive of the accumulators, which are of little use; so 
that the cost per mile would be about 4800/. + 3.75 =: 
12807. The saving in cost over the old steam tugs is con- 
siderable. During a period of six months the cost of 
transport over the length of 3? miles was 0.68d. per ton 
by electric haulage, as against 0.99d. by the old method, 
or a saving of a httle over 30 per cent. The time taken 
is also slightly less. 

Running Rope.—A third plan of towing, by means of an 
endless running rope working along the bank, was tried 
in France for some considerable time by M. Maurice Lévy 
on the St. Maur Canal, and also on the St. Maurice Canal 
near Charenton, where nearly every difficulty likely to occur 
in practice seems to have m encountered. From ex- 

riments made both in France and in Prussia it has been 

ound that this plan is practicable, and that it will pro- 
bably prove satisfactory in respect of economy. To start 
such a plan means of course a heavy outlay upon machi- 
nery ; and, to make it successful, the traffic must be fre- 
quent. The boats can be attached to the rope in a simple 
and ingenious way at any point along the route; and the 
difficulty of getting the attaching rope past the pulleys has 
been successfully overcome. One great difficulty which 
had to be surmounted was the rotation of the endless 
rope ; this was overcome, and in 1891 the plan had been 
working perfectly for two years without an accident. 
The rope used was of steel wire, having a tensile strength 
of upwards of 50 tons. The supporting pulleys were 
placed at intervals of 230 ft. to 262 ft. apart. The two 
stationary engines driving the rope were each of 50 horse- 
power, and about 15 miles apart, so that each worked 
a circuit corresponding with a length of about 74 miles. 
The cost of traction by this plan on the St. Maurice Canal 
came to 0,039d. per ton-mile, including interest and re- 
demption of machinery. This would point to the con- 
clusion that, where the first outlay is warranted by the 
amount and nature of the traffic, the plan is not so expen- 
sive as might at first sight be expected. 

On the Marne and Aisne Canal a method of traction 
has been in operation since the beginning of 1896, for a 
description of which the author,is indebted to M. Bour- 
guin, engineer-in-chief at Reims, under whose super- 
vision the work has been executed. Since this plan has 
been got to work, the above experimental towage on the 
St. Maur and St. Maurice Canals has been discontinued. 
The present is the first really practical application of this 
plan, which is the invention of M. Maurice Lévy, to the 
traction of boats ; and it is the only one of its kind at 
present at work. The total length of canal worked in 
this manner is only 1.37 mile, of which 1.18 mile is in 
tunnel, leaving in the open 0.10 mile at one end and 0.09 
mile at the other. The tunnel of the Mont de Billy has 
so narrow a towing path that only horses accustomed to 
the work could get along it. As the supply of such horses 
was insufficient for the traffic, some other method of haulage 
had to be adopted ; and towing by an endless running rope, 
which was then successfully working experimentally on 
the St. Maur and St. Maurice Canals, was decided upon. 
The work having been authorised in March, 1893, was 
begun in June, 1894, and finished 12 months later. Ex- 
periments were then made upon the new plan, and such 
improvements and alterations as seemed necessary were 
carried out. At the end of January, 1896, nearly the 
whole of the traffic was conveyed by the rope, in order 
that any minor difficulties which might be experienced in 
the daily working of the rope might be observed and re- 
moved. On May 1, 1896, rope haulage was rendered com- 
pulsory, and has been in use successfully up to the present 
time. In order to get over the great difficulty of the tow 
line winding round the running rope, owing to the rota- 
tion of the latter, the boats are attached to the rope in the 
following manner. Where the attachment is to be made, a 
serving of twine, mixed with resin and pitch, is wound 
round the running rope for — of about 7 in., formin 
a protecting pad ; a cast-steel collar in halves is then bolt 
tight upon the rope, eraps | hard upon the serving of twine. 
Against the front face of the collar bears a cast steel 
saddle, which has a short coupling rope ing round it 
and attached to it. One end of the coupling rope termi- 
nates in a pear-shaped bulb; and the other end, which is 
of the same length, has a piece of rope spliced to it, with 
a gap or eye left for a hon distance between the two 
splices, just long enough to allow the oe bulb to 
be pushed through when the rope is slack ; but the gap 
closes tight up directly tension is put on the rope, and 
prevents the bulb from pulling out of it. For disengag- 
ing, all that has to be done is to slacken the rope, and the 
bulb can at once be pulled out of the eye. The end of the 
rope containing the eye terminates in a loop, to which 
the tow line proper is fastened. The tow lines, which 
are provided by the management, last a considerable 
time ; for apart from the pull upon them in towing there 
is nothing to wear them out. The coupling rope round 
the saddle, however, wears out quickly, in consequence 
of its passing over the pulleys carrying and guid- 
ing the running rope. At the present time the 
running rope is in good condition, and apparently 
will last four or five years. The pulleys are much worn 
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renewing about every two years. The servings of twine 
wear out rapidly, and have to be replaced every fortnight. 
The saddles on the rope have also to renewed every 
few months, because, being pressed tightly against the 
horizontal guide pulleys, they get out of shape and con- 
stantly break. The traffic is worked in two convoys of 
eight boatseach way per day. For a convoy of eight boats 
towed against the current, which is slight, 20 horse-power 
is required, the speed of the running rope being about 
3 mile per hour. At the end remote from the works a 
telephone is provided, so that notice can be given to the 
eagine-house when a convoy is despatched, and also any 
other instructions can be sent. 

Towing by Locomotive.—The last method of traction to 
be considered is towing by means of a locomotive running 
on the bank. Some experiments on this plan were made 
by the Prussian Government during a period of four 
months upon the Oder-Spree Canal, over a distance of 
1.86 mile which was purposely chosen on account of the 
number of windings it contained. Although up to the 
present no conclusive results have been obtained as to cost, 
yet, judging from former experience and from the calcula- 
tions given, it would be too high to stand competition, 
even for regular and extensive traffic. In France, how- 
ever, a service of this kind was working for several years 
on the Neufossé, Aire, and Defle canals, between Les 
Fontinettes and the neighbourhood of Douai, over a dis- 
tance of 47.8 miles with only a single lock. The locomo- 
tive was used only for going up stream ; each train that 
it towed consisted generally of two or three fully laden 
barges, and the speed was about one mile per hour. But 
it could not compete with the horse towage service of the 
Defile Canal, and was finally abandoned. 

At the present time some experiments are being made 
upon the Bourgogne Canal with a small electric traction 
engine, which runs on the towing path without rails ; but 
in view of the failure which has always attended this 
method of haulage, the author thinks it will never get be- 
yond the experimental stage, notwithstanding that it has 
been stated to be satisfactory thus far. 

From the consideration of these four different methods 
of traction the author is of opinion that the only plan suit- 
able for English canals, which are usually both shallow 
and narrow, is propulsion by means of screws, driven 
either by steam or by electric or oil motors. Haulage 
on a sunken chain or wire rope is quite inapplicable 
to the pigrapee course of English canals ; and on the Con- 
tinent it is only upon long straight reaches with frequent 
tunnels, or where strong opposing currents are encoun- 
tered, that it proves a commercial success. 

Cost of Traction.—On the all-important question of 
cost, some plans which may be better from a mechanical 
point of view may be ruled out of court; while others 
not so good mechanically, but cheaper, succeed owing to 
their cheapness. In his book on the law relating to 
canals, Sir Richard Webster mentions the experiments 
made in 1882 on the Aire and Calder Canal with three 
modes of haulage, namely, by tugs carrying cargo; by 
tugs not carrying cargo; and by horses. At that date 
towing by horses was found to be nearly seven times as 
expensive, and towing by tugs not carrying cargo five 
times as expensive, as towing by tugs carrying cargo. 
Considering the great advantage possessed by mecha- 
nical traction over horse towing in point of cost, it would 
have been rey ongry that horse towing would long ago 
have ceased to be in general use. Such, however, is not 
the case, for even at the present time the greater portion 
of the work is done by horses, and on the Continent the 
hauling is in some instances done by men and even by 
women. 

The cost of traction varies on every canal, and is depen- 
dent upon the regularity of the traffic, the freedom from 
locks, and other conditions. A method of mechanical 
a which is remunerative on one canal might not 

» able to compete with horse traction on another. As an 
— with the boat trains introduced upon the Aire 
and Calder Navigation by Mr. Bartholomew the cost of 
traction is about the lowest that has been reached, namely, 
0.034d. per ton-mile ; but, as he stated before the Select 
Committee on Canals in 1883, on a navigation like that of 
the Leeds and Liverpool Canals the same plan would cost 
0.3d. per ton-mile, that is to say ten times as much. 

It is rather difficult to arrive at an exact basis of com- 
parison for the cost of traction upon foreign and upon 
English canals, because most of the Continental inland navi- 
gations are State-aided, and in some cases the cost of 
maintenance is borne entirely by the Government, to the 
extent even of carrying the traffic at a loss; and there- 
fore the cost per ton-mile includes merely the actual cost 
of the haulage and whatever tolls the Government may 
think best to put upon the canal, independently of 
whether it is paying or not. Whereas on our English 
canals‘the tolls have to be sufficient to insure payment of 
interest, cost of maintenance, &c. In 1866 the cost of 
haulage by steam upon the Gloucester and Berkeley 
Canal was 0.077d. per ton-mile, while upon the Grand 
Junction Canal it was 0.166d. The difference may 
traced directly to’the difference in dimensions of the two 
canals ; for while the Gloucester and Berkeley Canal is 
practically a ship canal, the Grand Junction is one of the 
Shallowest in the country. According to the State Engi- 
neer’s report on the canals of New York State, the cost 
of traction upon the Erie Canal and Hudson River was as 
high as 0.238d. per ton-mile, including tolls. In his 
evidence before the Select Committee on Canals in 1883 
the late F. R. Conder gave the cost of transport by steam 
traction on Belgian canals as 0.284d. per ton-mile, against 
0.315d. by horse traction; these figures include tolls. 
The cost of traction by screw steamer towing three other 
boats on the Erie Canal was placed in 1892 by Mr. Bogart, 
an American engineer, at 0.082d. per ton-mile; the 
three boats towed each carry 250 tons of cargo, and the 
y horses towing two boats 


steamer carries 180 tons. 


the cost comes to 0.109d. per ton-mile. The speed with 
horses is 1.6 mile per hour, while with steamers it 
amounts to 2.5 miles per hour. 

Considering the cag sey of transport by water, it 
would be remarkable that the English canals are not 
more extensively used, were it not for the fact that most 
of them are in the hands of the railway companies ; or at 
least one or two of the junction canals which join im- 
portant routes are so controlled, and upon these there are 
prohibitive rates in force, with the result that the traffic 
is kept down on the canals, and is nearly all monopolised 
by the railways. Even with the old mode of traction by 
horses it is found that minerals can be sent by canal con- 
siderably cheaper than by rail. Time is, of course, an 
important factor for general traffic, but it is not of so 
much consequence for minerals, for which cheapness of 
transport is the first consideration. On the Continent 
the canals are the principal means employed for the con- 
veyance of goods; and improvements are still being 
carried out in the way of widening and deepening their 
channels for facilitating the passage of ts ; whereas 
in this country many of the canals are choked up with 
weeds, and have been allowed to fall into disrepair. 

In support of the assertion that even with horse-trac- 
tion it has been found cheaper to carry minerals by canal 
than by rail, it may, perhaps, be well to quote some evi- 
dence. There are three principal causes which render 
transport by canal cheaper than by railway ; and they are 
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briefly the following. First, on a canal there is no item 
of cost —s with the wear and tear of rails, 
sleepers, or fittings ; though the cost of maintaining banks 
and locks must be taken into account. Second, there is a 
corresponding saving of the repairs required by rolling 
stock and locomotives in consequence of their running on 
a rigid permanent way. Third, the most important reason 
is that the maintenance of works on a canal is much less 
costly on an average than the corresponding outlay upon 
a railway, not only from the absence of vibration, but also 
from the much smaller magnitude of the works themselves. 
In his evidence before the Select Committee on Canals 
Mr. Conder gives the accompanying Table XIII., com- 


TABLE XIII.—Relative Cost of Transport by Railway 
and by Canal. (See Fig. 12.) 


Items of Cost. Railway. Canal. 
Maintenance of way ere Pe re 13 0 
xs works .. : - sd 7 2.3 
Repairs of rolling stock 19 6 
Traction .. me oa 16 8 
Traffic expenses. . 30 6 
General charges. . 15 15 
Interest on capital 100 33.3 
Total .. 200 70.6 


piled from information at his disposal, and plotted as a 
diagram in Fig. 12, which shows the relative costs for 
an equal tonnage transported an equal distance by rail and 
by canal. It will be seen that the carriage of heavy goods 
by canal costs about one-third of that by railway. 

In Table XIV., annexed, is added a summary of the 
average cost per ton-mile of the different modes of trac- 
tion on canals. 

Conclusions.—The reason why the cost of transporting 
oods by canal is so much cheaper than by railway lies 
argely in the cost of construction. Taking the average 
cost of the Manchester, Sheftield, and Lincolnshire and 
the Lancashire and Yorkshire Railways, which was 

65,7002. nae mile, and the cost of the Birmingham 
Canal, which was 15,000/. per mile, the former is more 





than four times the latter; and the cost of mainten- 


ance will be proportionately greater for the railways. In 
view of the smaller initial outlay on canals, and the 
cheapness of mechanical traction thereon as compared 
with horse traction, it may well be asked, why has me- 
chanical traction upon canals in this country not come 
more to the front? The answer is, not that mechanical 
engineers are unable to design machinery to do the work 


TaBLE XIV.—Average Cost of Different Modes of 
Traction on Canals. 


Mode of Cost per 
Name of Canal. Traction. = ile. 
Canal de I’Oise Horses 0.057 
Sambre Canal .. "i 0.0659 
St. Quentin Canal .. me 0.053 
Branch Canal de |’ Aisne pa 0.0785 
Canal des Ardennes pd 0.0706 
Bourgogne Canal... ws ei i + 0.078 
Canals du Loing, de Briare, and du Centre ~ 0.064 
Mauvage reach of Canal between the Sunken 0.052 
Marne and the Rhine chain 
Canalised Meuse aa u? Pe Ditto 0.168 
St. Maur and St. Maurice Canals. . .. Running rope 0.039 
Aire and Calder Navigation (tug carrying Boattrain 0.029 
cargo, and allowing 10 per cent. for de- 
preciation and repairs) 
Forth and Clyde Canal Tugs 0.143 


cheaply and expeditiously, but that the main difficulty 
arises from ves interests. The all-powerful railways 
have by some means or other obtained the control over a 
portion, and even in some cases over a whole network 
of canals. Their control over even only one section of a 
canal means that they control the canal throughout its 
entire length, together with the branches opening into it. 
On many canals this leads to their falling into disrepair, 
or to certain portions being blocked, thereby effectually 
preventing any through traffic. Owners who would 
gladly have sent large quantities of goods by canal, and 
would thereby have opened up a remunerative field for 
mechanical propulsion, have reluctantly been forced to 
send their goods by the quicker but more expensive rail- 
way route. Continental canals, on the other hand, are 
controlled by the Government, who, in the interests 
of the whole community at large, foster this method 
of cheap transit ; and this is the main reason why mecha- 
nical propulsion on canals is more widely developed on 
the Continent than in ourown country. The cause of the 
non-success of mechanical propulsion in this country may 
clearly be considered to be beyond the forces which can 
be controlled by n:echanical engineers. 

The best method of mechanical propulsion for our own 
country, on canals which are still in the hands of private 
owners, must undoubtedly be that which necessitates the 
least alteration to the existing boats and canals in their 
present conditions, so as to be applicable to the boats in 
their present form, without structural alterations, and 
without in any way preventing them from passing through 
existing locks. The machinery should occupy as little 
weight and space as possible, and should be of simple 
construction and capable of being managed by an ordi- 
nary bargeman ; the cost of first outlay and of mainten- 
ance must be small; and last, but not least, the cost of 
traction per ton-mile must be as low as possible. As to 
the best form of boat to be used on any canal, and its re- 
lation to the wetted section of the canal, the author ho 
that as soon as the experiments of M. de Mas on this 
subject are published, the mathematical and theoretical 
side of the problem will be satisfactorily settled. In 
conclusion he wishes to convey his best thanks to the gen- 
tlemen who have so kindly placed the results of their 
valuable experiments at his disposal, notably MM. de 
Mas, Hirsch, Galliot, Sir William Bailey, Mr. Wilkinson, 
Mr. Ellis, and others; and also to his assistant, Mr. Charles 
Dresser, for his co-operation in the preparation of this 
paper, which he trusts will be found to contain informa- 
tion of some service to members of this Institution who 
are _—— in the subject of mechanical propulsion on 
canals. 








CONCRETE IN RELATION TO MARINE 
WORKS.* 
By Joun Kyte, M. Inst. C.E. 

IN a period extending over 40 years, and having handled 
over 1,500,000 cubic yards of hydraulic lime and Port- 
land cement concrete at home and abroad, the author 
has observed the following facts. 

To induce discussion, he will open the subject under 
three heads, and their subdivisions as follows : 

First, the treatment of concrete in the yard ; second, 
the treatment of mass-work under water; third, the 
treatment of block-work under water. 

First : Cement.—The chemical constituents of a sample 
from every 300 tons delivered being approved by the 
analyst, the cement was bulked 3 ft. thick in a dry store 
upon a timber floor raised 2 ft. above ground, turned over 
weekly, and used after four weeks. Cement improves by 
keeping, and increases in bulk by repeated turnings. For 
fineness, 2500 meshes per inch ; residue, say, 74 per cent. ; 
weight, say, 116 1b. to 118 1b. per bushel, testing three 
briquettes each from every 150 tons delivered, say 
350 lb., 500 1b., and 750 1b. per 14 inch square, in two, 
four, and seven days respectively. In practice test results 
showed coarsely and finely ground cement equal. Aged 
cement gives poorer day-test results, but higher monthly 
and longer tests. 

Water.—Salt or fresh water are equally suitable. Enough 
should be used to form a stiff pasty condition when it 
leaves the machine or hand. Thames or other river 
water lias no detrimental effect upon concrete. Too 
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much water, when evaporated, induces honeycombing or 
drowned cement putty, which, when pressed by water, 
comes out and leaves the concrete pervious to water. 
This had been called decomposition of the cement. 

Proportion of Materials.—If of Thames or other good 
ballast, the proportions may range from 6 to 8 parts ballast 
to 1 cement, or if of hand-broken road metal, say, 4 
parts to pass a 3$-in. ring, 2 to pass 1}-in., and 2 gritty 
sand and 1 of cement. The ballast should not contain 
more sand than twice the bulk of cement employed. The 
best materials for concrete are whinstone or granite if 
freed from floury dust. 

Mixing.—If machine made, 16 to 20 revolutions, and if 
hand made, turned twice dry and three times wet, when 
a pasty condition is secured. : 

Bonding in Moulds.—The mould being thoroughly 
cleaned inside, coated with soft soap and water, the floor 
strewn with sandy ballast, and the Lewis-core pieces set 
up, the concrete is discharged from a wagon or crane 
skip into the mould. Two men inside level, tread down, 
and with a shovel work the concrete to the mould sides to 
insure a clean face when stripped. In four days the 
mould is slackened off the block, and in four more days 
the block is ready to be lifted. Every block mould should 
be filled and finished off the same day. For experiment, 
one mould should be half filled at closing time and filled 
up the next morning, when it will be observed that a 
film of drowned cement putty divides the mass into two 
pieces, which will never become monolithic. If a depth 
of, say, 2 in. is cleaned off in the morning, and fresh 
concrete added, it may bind, but will never be equal to 
the mould filled and finished the same day. 

Second: ‘* Mass-Work wnder Water.”—In the Open.— 
The success of mass-work under water is necessarily 
uncertain. All concrete lowered in movable-bottomed 
skips through water should be well mixed and charged 
with water. The skip should be rested on the bottom, 
the trigger withdrawn, and slowly raised until discharged. 
If carried ahead, this work will occupy 12 hours by day 
and rest 12 hours by night. A film of drowned cement 
putty is formed on the surface during the night, and all 
expectations of a bond will be futile. 

f a block cannot be made monolithic in the yard with- 
out removing this film, it is difficult to conceive how it 
can be accomplished under water. Tidal currents will 
remove this surface film and cement, and leave exposed 
uncemented ballast, and therefore such is fatal to mass- 
work under water. 

Inclosed. — Inclosing in timber compartments will 
hardly better matters. Doubtless the destructive effects 
of under-water currents may be modified ; but where is 
the bond between each alternate 12 hours’ work? It may 
be argued that each day’s work is similar to a block 
set dry, in the usual way ; but, then, will each skipful be 
found to bind up with its predecessor ? 

Bag-Work. —Inclosing concrete in canvas sacks and 
lowering into deep water is another mode of treatment. 
Is the binding difficulty avoided in this case? Before a 
large bagful is deposited the concrete has partially set, 
oe when it has adjusted itself to the sinuosities of the 
new surfaces, the mass becomes a bag of fragments, 
through and around which the inrushing water plays, 
drowns the exposed cement, thus preventing the re- 
setting and the re-formation of the concrete into a mono- 
lithic mass. 

Third: * Block-Work under Water.”—About this work 
there is no uncertainty. Before setting under water 
blocks of 20 and 32 tons should age respectively four 
and eight weeks, as at Dover and Colombo. Should clean 
ballast and whin or granite be procurable, the strongest 
blocks are made with flat spawls as displacers, well shaken 
into the concrete, and laid not closer than 6 in. in every 
direction. With hand-metal, displacers are not so neces- 
sary. Blocks should be, say, from 2 to 24 times longer 
than their depth, and their bond not less than one-third 
of a block. oon 20 to 50 tons each is a good weight. 
When heavier, the question of stability of the setting 
stage became a serious element where great depth of 
water, least resistance to, and head room for, the storm 
seas are considered. Progress made in Colombo was 
30 blocks, and in Dover 45 blocks set in a day, and the 
inaximum at home may be estimated at, say, 50 blocks in 
seasonable weather. 

Durability.—In Colombo several 7-ton prison, hand- 
made blocks were broken up and cast into the sea in 
shallow water, and remained there for seven years. From 
one of these a 12-in. cube was cut and dressed and sent to 
th)» Melbourne Exhibition of 1880-81; to this the com- 
mittee awarded a diploma of merit for excellence of work 
and material. The breakwater proper was commenced 
in 1875 and completed in 1885, and to date, now 22 years, 
there are no symptoms of deterioration in the concrete 
above or below water level, nor has the author, in other 
works, experienced a yard of concrete suffering from de- 
terioration of quality from the action of sea water. 

Setting Machinery.—The breakwater at Colombo was 
founded on a rubble base depesited in 42 ft. of water, 
upon which were set the concrete blocks. The setting 
machine was an over-end type, without staging. The 
progress made in the last three seasons of 120 days in 
each, was close upon 3000 lineal feet. The breakwater 
at Dover finishes in a similar depth, and is founded 3 ft. 
into the solid chalk. This is worked from a piled timber 
stage driven in advance of the scar end, and the progress 


would disappear in presence of these precautions, pro- 
vided the cement is undoubted. Over-sanding concrete 
is a source of much calamity. As an experiment 1 bushel 
of ballast should be thoroughly water-washed through an 
eighth sieve ; that which passed was sand, and the residue 
stones. Concrete should contain, after separating the 
sand from the ballast, 2 parts of sand and 1 of cement; 
the quantity of stones vary according to value, but the 
sand and cement never. An aggregate of 2 of sand tol 
of cement by measure should fill the interstices of the 
other material employed. 





CoNCRETE IN RELATION TO MARINE WorKS. 
By ALrrED Epwarp Carey, M. Inst. C.E. 


THE discussion of this question resolves itself into the 
consideration of two groups of problems: 1. The nature 
of the raw materials available for use, and the method of 
blending them so as to produce the best results. 2. The 
mode of applying finished concrete in foreshore works 
and structures in the sea. : 

Marine works present an almost infinite variety of con- 
dition, and each fresh undertaking means, in some degree, 
a study of novel combinations. The type of stone aggregate 
to be obtained in the locality is a point largely governing 
the proportion of cement desirable. Where there is a 
choice of stone, that which is least absorbent and friable, 
and which possesses the highest specific gravity is to be 
preferred. Guernsey granite weighs 185 lb. to the foot 
cube, whereas some of the sandstones run as low as 120 Ib. 
to130 1b. Itis clear that in structures in which dead- 
weight is pitted against moving force, a variation of over 
30 per cent. per unit is a matter of primary importance. 
Concrete made of five-eighths of crushed Guernsey granite, 
one-fourth of washed granite sand, and one-eighth part of 
Portland cement weighs three days after gauging 1425 lb. 
per cubic foot. With ordinary shingle, such as is com- 
monly used on the south coast, in similar proportions, the 
weight would be about 142 lb. Another question of im- 

»rtance is as to theaverage size of the rock material to 
S used as the aggregate, and the desirability of having 
the same uniform or variable. In this connection the fol- 
lowing figures, giving the variation in the average size of 
shingle at different points, may be of interest : 


Percentages Passing 





}-In. 1-In. | 1)-In. 

Mesh. Mesh, Mesh, 
Shoreham, west side of harbour. . 25 33 65 
eS eas - * 40 55 75 
Newhaven, west side of harbour. . 20 60 88 
in east “ 55 70 89 


In a few miles of coast there is thus a considerable 
variation, and it will probably be found that to windward 
and leeward of every groyne, or short pier, the size of 
shingle materially varies. The author regards a mass of con- 
glomerate stone reproduced artificially as the ideal of con- 
crete, and he would dis-size his materials as much as pos- 
sible. If shingle is to be used, the addition of stone as 
irregular in shape and size as possible is a distinct advan- 
tage in actual work. On this point the author may per- 
haps say, that in building in mass concrete, about 40 per 
cent. of the total volume of the work is the maximum 
quantity of rock as quarried of 4 cubic foot and over which 
it is possible to add pell-mell with satisfactory results. 
With small shingle, or gravel, he would add a greater 
proportion of cement than would be sufficient if a plen- 
tiful proportion of larger material could be obtained. In 
building sea-walling at Newhaven, on the eastern side of 
the harbour, where the shingle was small and uniform, 
the concrete being 7 to 1, the finished work showed 
minute hair cracks, and was generally less satisfactory 
than precisely similar work on the western side with the 
same proportion of shingle of a larger average size. For 
concrete foundations in the sea in which shingle giving an 
average of over 40 per cent. on a #-in. mesh has to be used, 
a proportion of cement of 1 to 54 may be taken as the 
smallest compatible with economy. The reason is not 
difficult to see. The smaller the size of the material the 
greater is the total superficies to be painted over with 
liquid cement. If large stones are added at random in 
mass concrete it is desirable to keep them not less than 
12 in. away from the face of the work. The more liquid 
portion of the concrete containing an excess of cement 
being worked tothe front, a tough skin is formed in which 
such stone masses are firmly ded and protected. The 
working loose of one of such stones if too near the face 
and the friction of the cavity by the waves soon produces 
a sore place in the sea wall or breakwater. 

With regard to the sand, the important considerations 
are that it should be clean and sharp. Although too ex- 
pensive for ordinary work, the advantage a by using 
crushed flint or granite as against the best samples of 
sand is very great. The broken material being angular 
and irregular in shape, it forms a better key for the 
cement than the water-worn surfaces of normal sand. In 
using crushed material it is a great advantage, again, to 
get rid of the fractural dust which forms a cushion be- 
tween the cement and the material. At the Imperial 
Stone Company’s Works, Greenwich, by numerous experi- 
ments it was found that washing crushed granite sand 











attains its maximum tensile strength in about nine to 
twelve months, but in all probability its crystallisation 
oes on, and it grows harder and more brittle for lon 

yond this period. Having the choice of sea or rime. 4 
water for the purposes of marine work, if they were both 
equally good, the author would not hesitate a moment in 
favour of using salt water, with one important reservation 
referred to later on. As to the quantity of water per 
yard of concrete, his experience is that with ordinary 
7 to 1 concrete and an aggregate of a non-absorbent type, 
about 22 gallons of water per cubic yard of raw material 
give the best result, and this agrees with the present 
practice on the Sunderland piers. On chemical grounds 
Mr. Bamber gives the quantity at 18 gallons. In all 
probability there is more often a deficiency of water than 
an excess in actual work. A plentiful admixture of 
water, enabling the concrete to be freely worked, is essen- 
tial to secure a dense skin. 

Turning now to the question of the type of cement best 
adapted to sea work and to its test, the two most im- 
portant data are: 1. The specific gravity. 2. Fineness. 

These can be obtained without waiting for other tests, 
and granted that the cement is unadulterated, they give 
an extremely accurate clue to its quality. If the cement 
has a specific gravity of 3.1 and upwards it must be well 
burnt. Fineness is purely a question of economy. The 
residue upon a mesh of 32,000 divisions (180 by 180) per 
square inch is practically non-cementitious, and if a given 
sample of cement has 35 per cent. upon this mesh, 
the remajning 65 per cent. is in effect fine sand. If an 
extreme test for fineness is insisted upon, the price of 
the cement is necessarily higher. It is a case of fine 
grinding versus an increased quantity of cement. At 
the present moment a residue of 35 per cent. on a 180 by 
180 mesh is about the maximum most makers will under- 
take to give, and some cannot give that. 

The effect of a low sea temperature is a subject which 
has not hitherto received the notice its importance merits. 
The author had seven winters’ experience at Newhaven, 
that of 1880-81 being unusually severe ; but in carrying 
on the harbour works now in progress at Hastings (only 
about 25 miles distant) the experience of last winter 
raised novel issues in this particular. The breakwaters 
at ee are being wholly constructed in mass con- 
crete, and, commencing in October last, the setting 
became so extremely slow that work on the foundation 
reef was liable to be ploughed up by a moderate sea, 
sometimes days after deposit. The specification is a 
severe one, and the — care was taken in testing. 
Up to this time nothing of the kind had occurred, and 
the season was open and normal. Cubes of concrete 
were then made with, and immersed in, sea-water in the 
open, the cement being taken from five of the best makers. 
All gave pretty much the same results, the cement failing 
to set for days. The retardation of the setting was ulti- 
mately clearly traced to the extremely low temperature 
of the sea, due, doubtless, to the predominance of cold 
currents flowing down from the North Sea. Thesea tem- 
perature varied in January last from 37 deg. Fahr. to 
38 deg. Fahr.; February, 37.5 deg. Fahr. to 40 deg. Fahr.; 
March, 41.5 deg. Fahr. to 43 deg. Fahr.; and in April, 
43 deg. Fahr. to 49 deg. Fahr. 

At Newhaven probably the warmer currents from the 
Atlantic set up a different set of winter conditions. Ob- 
servations of the sea temperature, as long continued as 
possible, and some elasticity in the cement specification, 
are two important matters where extreme seasonal varia- 
tions may obtain. A very heavily burnt cement is un- 
suited to winter work under rigorous conditions of tem- 
perature. 

On works of any magnitude, machine mixing is almost 
universal. By reason of its economy it should also give 
a better and more uniform concrete. The author exhibits 
a model of Carey and Latham’s portable apparatus. In 
the making of concrete by machine the desiderata are 
accurate gauging of raw materials and also of water and 
continuity of working. 

It is hardly necesssary to enter into any detailed ac- 
count of the various systems of construction as applied 
to concrete structures in the sea. The system of building 
in mass and that of building in set blocks have each their 
advocates. The system of sack-blocks, where applicable, 
has the advantage of producing a practically homogeneous 
foundation reef, adapting itself to irregularities of level 
and shape; and when weighted and keyed down with 
mass concrete, it produces a veritable monolith. Its 
defects are a possible fissuring of the half-set sacks, espe- 
cially if small sack blocks are used, and more particularly 
on the weather side of the structure ; also the fact that at 
about low-water level there is a considerable waste of 
material. It can hardly be disputed that the sack-block 
system requires a much less costly plant than its. rival. 
In speed of building there is probably little to choose be- 
tween them. 

At Newhaven the sack blocks were dropped without 
mooring the hopper barge. At Sunderland Mr. Wake is 
forming his foundations to a height of 18 in. above low- 
water spring tides in sack blocks respectively of 116, 
75, and 52 tons weight, laid transversely. These are 
lowered in boxes to such a depth that the hopper doors 
when opened will just clear the foundations, and are 
deposited with great accuracy to marks fixed by divers. 
The superstructure of this work is built in four courses of 
set blocks, each averaging 43 tons weight, the outer blocks 
being faced with granite. Cross tie-walls are formed 


made in a season of, say, 240 days, is nearly 500 lineal 
feet. 

Wet and Dru Docks, &c.—Graving and wet dock walls, 
tanks, reservoir dams, &c., may be set upon water-bearing 
foundations, provided that water pressure is prevented for, 
say, one week, for every foot thickness of concrete. At 
Dover an 8-ft. cylinder is sealed under water with 44 ft. of 
2 to 1 cement concrete, and in 60 hours the water is drawn 
and leaves a 40-ft. head outside without damage. Failures 


42 ft. 7 in. apart, and the intervening spaces filled in with 
mass concrete. 

The author exhibits a section of the La Guaira break- 
water, and he doubts whether any other than the sack- 
| block — could have been successfully adopted at this 
| spot. Deep ocean rollers produce on this coast extreme 
severity of conditions. The sea is hardly ever at rest. 
The foundation reef was constructed of sack blocks 


gave an advantage of from 15 per cent. to 20 per cent. in | 
tensile strength in briquettes, as against similar samples | 
unwashed. In building thin concrete walls an aggregate | 
of large flints, broken by hand, with carefully washed 
sand, give remarkably good results. 

With regard to the water, the great point is that it 
should be pure and free from contamination, especially 
sewage contamination. Concrete made with sea-water 
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averaging from 130 to 160 tons in weight. Owing to the 
fact that there is only a few inches range of tide, the 
building of the work upwards from water-level to about 
10 ft. below it presented great difficulties. Sack blocks 
deposited by travelling rocking depositors from the 
finished work, each block about 70 tons in weight, were 
eventially used with complete success. The author 
should add that the credit of this method was due to Mr. 
Punchard, Assoc. M. Inst. C.E., whose firm were the 
contractors for the work. 

On the exposed side of a foundation reef the greatest 
economy results from some excess in the length of the 
sack blocks. There is always more or less breaking away 
of theirends. At Newhaven the sack blocks were al- 
most the net length of the finished work. Had they been 
5 ft. or 6 ft. longer, there would have been a saving in 
the total cost. Upon the irregular surface of the sacks a 

lateau of mass concrete was formed, and the greatest 
es occurred at this level. At Hastings the foundations 
are being constructed in frames in mass concrete lowered 
a 4 9 This portion of the work is to a proportion of 
5$ to 1. 

Harbour building is a subject which does not lend itself 
to dogmatising. Theauthor may, perhaps, mention three 
departures from precedent. Slag cement has been used 
with undoubted success in the foundationsof Skinningrove 
Pier, a structure in a somewhat sheltered position. The 
system adopted by Mr. Strype at Wicklow has, so far as 
the author is aware, not been copied elsewhere. There is 
also Mr. Kinipple’s system of interjected cement grout. 
Personally, vias that method of construction is appli- 
cable, the author prefers mass concrete either deposited 
in framing or resting on sack blocks, the latter by pre- 
ference. 

A few years ago there was considerable uneasiness as 
to the chemical permanence of concrete structures in the 
sea; but in designing such works, it still remains the first 
and almost the only material in the field. The Institu- 
tion discussion of 1891 helped to establish the fact that 
the harbour engineer may safely regard sound cement 
concrete, properly manipulated, as a- perfectly reliable 
material. 





THE LAW AND ALLOCATION OF UNDER- 
GROUND WATER.* 


By James ManserGu, Vice-President Inst. C.E., 
Chairman of the Section. 


A very interesting contest has been going on before a 
Commons Committee within the last few weeks which 
raises several important issues, and has given rise to the 
expression of very conflicting opinions by engineers and 
geologists, and many sharp passages of arms between the 
members of the Bar. 

It has struck me that a short statement of this case 
would be more likely to raise a brisk little discussion than 
a paper er of certain large works I am engaged 
upon which it had been suggested that I should prepare. 

hope the result will prove that I was right in this 
expectation. 

n order to assist the following description of the case, 
I have prepared the cartoon upon the wall. 

In 1891 the Corporation of Newark, having recently 
purchased the undertaking of the Newark Water Com- 

any (who had been delivering inferior water from the 
River Trent), sank a well into the pebble beds of the new 
red sandstone at Farnsfield, and have obtained a sufficient 
and satisfactory —— therefrom. 

The Corporation of Nottingham obtain their water from 
the same source by means of wells at Basford, Bestwood, 
and Papplewick, and in addition Hucknall Torkard, 
Sutton-in-Ashfield, Blidworth, Butterley, and Mansfield 
have sunk into these same pebble beds, and are drawing 
from them comparatively small but increasing quantities 
of water year after year (see cartoon). 

The aggregate daily quantity pumped from all these 
wells in normal times may be taken as between six and 
seven million gallons. 

On the cartoon will be seen the general geological 
structure of the district with the Keuper series of inter- 
stratified sandstones and clay-beds — and _ practically 
impervious as a whole—on the east. 

hen going westwards, the extreme pervious pebble 
beds come from under the Keuper, and have an outcrop 
eight miles in width from west to west, and embracing 
within 20 miles of Nottingham, or two miles north of 
Boughton well, a total area of probably 100 square miles. 

West, again, of the pebble beds, the magnesian lime- 
stone emerges from under them with a somewhat narrower 
outcrop, and below these are the coal measures. 

At the base of the pebble beds it is generally believed 
that there is an impervious floor, and the general dip of 
these measures is from north-west to south-east. 

Under the Keuper, therefore, the water is imprisoned 
between a water-tight roof and floor, and can be obtained 
by artesian borings made through the Keuper into the 
pebble beds. 

The thickness of the pebble beds has been proved at 
several of the borings, and it is found to be about 400 ft. 
at the south near Nottingham, and gradually becoming 
greater towards the north. 

Over the whole area of their outcrop these beds are not 
covered up by any impermeable drift ; the rocks near the 
surface are porous and broken so that the rainfall passes 
freely into them, and the amount of this percolation 
—— probably to that into the upper chalk. 

n such a formation as this the streams are naturally 
few in number and small in volume (just as they are on 


* Paper read at the Institution of Civil Engineers. 
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the chalk), where the saturation plane is below the level 
of the surface of the ground. 

In the area more particularly affected the principal 
stream is the Dover Beck, which flows in a south-easterly 
direction from Blidworth to the Trent, between Gunthorpe 
and Hoveringham, and had undoubtedly at one time a 
course of about 13 miles in length. 

This stream is at the present time about 34 miles 
shorter than it used to be, and water appears in its bed 
nearly 170 ft. lower than at its original head. 

One of the contentions in this case is that this shorten- 
ing and lowering is due to the pumping which has been 
going on in the neighbourhood morse or less for the last 


years, 
On the other hand, the Nottingham people have stated 
that the drying of the beck is due to a lowering of the 
lane of saturation occasioned by a defect in the rainfall 
low the average,for the last 10 years, and that, in 
fact, this is a “‘ bourne” stream, like that in the chalk at 
Caterham and other places. 

The whole hubbub arises from the fact that in the 
spring of last year the Nottingham Corporation applied to 
the Local Government Boaid for sanction to extend their 
district of supply by the addition of several rural parishes, 
having an aggregate population of something over 3000. 

This, on the face of it, was quite an innocent proceed- 
ing, and would probably not have been —— if it had 
not been known that the corporation had been puttin 
down trial borings at Oxton and Woodborough (coloure 
red on cartoon), in the extended area, manifestly with 
the intention of sinking wells and erecting machinery in 
order.to pump water away for the use of Nottingham. 

At the Local Government Board inquiry, therefore, 
they were met with a storm of opposition, and in the end 
the powers they sought were not granted. Evidence was 
given by Nottingham witnesses that the rest level of the 
water in their own wells had been considerably lowered, 
and that this had happened in wells belonging to the 
other authorities was also proved. 

Among the opponents the Newark Corporation were 
evidently the most seriously alarmed, the pro’ Oxton 
well being situated about 24 miles from their works. 
They had quite recently spent a considerable sum of 
money at Farnsfield in the sinking of a well, driving adits, 
and a fully equipped pumping station. 

Witnesses called on behalf of the Nottingham Corpora- 
tion had stated that the authority which had the longest 
purse and sunk the deepest well would get the water, and 
it was also said that pumping at wells so far apart as 34 
miles in a similar formation at Liverpool had lowered the 
water in both. 

The Newark Corporation, therefore, deposited a Bill, 
whose main object was to secure to them a protective zone 
of 4 miles radius around their Farnsfield well, within 
which no other authority should sink a well to obtain 
water to be taken away outside that area. If this pro- 
tection were secured, the proposed Oxton well of the 


Nottingham Corporation could not be sunk. At the 
same time the Nottingham Corporation deposited a Bill 
to authorise them to make the Oxton and Woodborough 


wells, and another 10 miles away to the north at 
Boughton. 

Both these Bills were opposed by all the other local 
authorities in the neighbourhood, and, in addition, the 
Nottingham Bill was strongly op d by landowners, 

rincipally riparian owners on the Dover Beck. The two 
Bills were submitted to the same Committee, the Newark 
Bill being taken first. We are not concerned here with 
the fate of either of them, but merely with certain de- 
batable points upon which discussion may be useful. 

First in order let us take the law bearing upon the 
interference with underground waters. 

As I understand it, the Newark people would have no 
redress if pumping at Oxton were to lower the water at 
Farnsfield sufficiently to leave their pumps in the air and 
to drain their headings, because they could not prove 
that there was a defined channel leading the water 
between the two walls. Their only remedy would be to 
sink deeper and lower their pumps. = ; 

Similarly, if the pumping at the existing Nottingham 
and other wells has Riad the effect of drying the 34 miles 
of Dover Beck, and if further pumping at Oxton and 
Woodborough will still further shorten the stream and 
unduly drain the pasture-lands we it, the land- 
owners, so far as I know, cannot for the same reason 
legally claim any compensation. 

his would certainly be so under the judgment of the 
House of Lords in the case of Chasemore v. Richards, 
which was, I believe, the first case in which the question 
was fully threshed out. 

There is a case, Shugar v. Grand Junction Canal Com- 
pany, in which the late Lord Hatherley gave a decision 
which, I understand, modifies to some extent the ruling in 
Chasemore v. Richards, but to what extent I have never 
been able to make out. 

Then there was quite a recent case of Pickles and the 
Corporation of Bradford, which does not modify the law 
as determined by Chasemore v. Richards. 

In the reports the headnote to the case is as follows: 

‘“No use of property which would be legal if due 
to a proper motive can become illegal because it is 
prompted by a motive which is improper, or even 
malicious. 

‘*The owner of land containing underground water, 
which percolates by undefined channels and flows to the 
land of a neighbour, has the right to divert or appropriate 
the percolating water within his own land, so as to de- 
prive his neighbour of it : Chasemore 7. Richards. 

** And his right is the same whatever his motive may 
be, whether bond-fide to improve his own land, or mali- 
ciously to injure his neighbour, or to induce his neighbour 
to buy him out.” : , 
In 1844 I advised on some engineering points which 


arose on a judgment of one of the courts in the case of 
Ballard v. Tomlinson, where the water in the plaintiff's 
well at a brewery was proved to have been fouled by the 
percolation of foul matter through several hundred yards 
of chalk from a disused well at an abandoned distillery. 
One court decided that the plaintiff had no redress, 
ause there were no rights in underground water, 
and, therefore, no obligation on the part of a person to 
refrain from turning a disused well into a cesspit, and so 
ow a neighbour by spoiling a big brewing of his 


er. 

If this judgment had been upheld, there would have 
been nothing to prevent a landowner making a boring in 
a field adjoining one of the Kent Company’s wells, and 
mag in a hogshead of the most virulent poison, and so 

oing incalculable injury. 

The judgment was, however, reversed in a higher court, 
in accordance with the dictates of common sense, but 
whether according to the strict letter of the law it is not 
for a layman to venture an opinion. Again, I was in a 
case which was considered some years ago by the Police 
and Sanitary Committee when Sir Henry Fowler was a 
member of it, and took a prominent part in the discussion 
and decision. 

The Croydon Corporation sought power to sink two 
wells and drive headings in the chalk, one at Beddington 
and the other at Addington. The latter was not opposed, 
but the Beddington one was very strongly by the mill- 
owners and riparian owners on the River Wandle for 
whom I was acting. 

A leader of the _ a Bar, relying (I presume) 
on Chasemore v. Richards, assu me before the case 
came on that we should never get a locus. We did, how- 
ever, and satisfied the Committee that the volume of 
water in the Wandle would be diminished if water were 
pumped as proposed. They had also been told that 
under the law no compensation could be claimed, and, on 
fully realising the position, they sanctioned the unop- 
posed well and struck out the opposed. This, it appears 
to me, was equivalent to saying that under the law an 
injustice might be done, and they preferred to prevent 
that injustice by stopping the sinking of the well. Simi- 
larly, in a Bristol Water Company’s case in 1888 under- 
ground water was proposed to be taken, but there was 
strong opposition from landowners who would have been 
legally injured without remedy. 

he Committee rejected the Bill, and the company 
came in the following session with a scheme for impound- 
ing surface water, and are now carrying out the works. 
Again, in this present fight, the Nottingham Corporation 
have through their leading counsel offered to compensate 
the landowners if it can be proved that pumping the 
underground water at Oxton and Woodborough would 
injure their property by depleting the streams. 

Under the law they are not bound to do this, and the 
offer (if not a mere bid for their Bill) is another admission 
that the law is at fault. 

In the case of surface streams the law is clear, righteous, 
and intelligible, viz., that a man must allow the water 
flowing through his property to pass on to his neighbour 
below unpolluted poe practically undiminished in volume, 
but that he may have the fair and reasonable use of it in 
its ie through his land. Surely the law relating to 
underground water, confessedly so difficult to interpret 
and obviously likely to operate unjustly, requires some 
amendment. This, then, is the first point upon which I 
invite discussion. 

The next point is a purely geological one, upon which 
varied opinions were expressed during the fight. It is as 
to the existence, or otherwise, of an outlet into the sea 
from the pebble beds. This is a matter upon which it is 
probable that no one has any definite information ; but it 
may be that other geologists are present than those who 
were engaged in the case, who are in a to state 
some facts within their knowledge, or adduce arguments 
which may tend to elucidate it. 

Of course, if there is an outlet into the sea through 
which constant leakage is going on, it would pro tanto 
diminish the quantity that would overflow into surface 
streams above the plane of saturation, or that could be 
pumped from wells sunk in the pebble beds. Otherwise 
the discussion is essentially academic only, because if 
there is such an outlet it will probably never be found, 
and could not be stopped if it were. It is a well-ascer- 
tained fact that a considerable outflow of water takes 
place into the bed of the Thames about Grays from the 
chalk and possibly from both sides of the river. That 
leakage, I take it, it would be impossible to stop; how 
much more difficult would it be in the bed of the North 
Sea! If any one present can throw any light upon this 
debatable point I hope he will do it. : 

Again, the question of the amount of percolation into 
the pebble beds in terms of the rainfall is one about which 
figures varying very widely were given. 

Mr. Rofe, the first witness on behalf of Newark, has had 
in operation an automatic stream-gauging apparatus upon 
the Dover Beck, a little way below where it comes first 
upon the Keuper, for 15 or 16 months, and working from 
the three factors, watershed area, rainfall, and flow of 
stream, he estimated that out of a rainfall of 26 in. per 
annum (which happens to be about the average of the 
district), 16 in. were evaporated and 10in. percolated into 
the ground. we 

Other witnesses accepted that figure as the minimum 
percolation, but believed it might rise to 12 in., 15 in. 
and 18 in. over a year of average rainfall. 

A great part of the — d area is undoubtedly of 
such an open pervious character that percolation goes on 
very freely; but no reliable investigations have been 
made, so far as my knowledge goes, either on this forma- 
tion, on the chalk, or anywhere else, which with sucha 
rainfall would confirm the higher of these figures. 








In the lengthened inquiry before the last London Water 
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Commission the percolation into the chalk around London 
was assumed on all hands to be about 10in. per annum, 
and I believe it has been tairly well ascertained that it is 
about the same into the compact red sandstone of the 
neighbourhood of Liverpool, where the average annual 
rainfall is about 36in., instead of 26 in. as it is Notting- 
hamshire. This question of the amount of percolation 
into ground of varying geological character is a very impor- 
tant one, and requires to receive a great deal more attention 
than it hitherto has received, and we are indebted to the 
late Mr. Dickinson, of Nash Mills, and Sir John Evans, 
for probably the most useful set of observations as yet 
made in this country. 

It was contended by Mr. Rofe and myself that in years 
having less rainfall than theaverage, the percolation would 
be under 10in., but this was disputed, and I invite opinions 
on the point. 

A fourth controversial question which arose in the fight, 
and one upon which accurate information is much needed, 
is as to the distance apart at which wells in the red 
sandstone may affect the water levels in each other by 
pumping. 

The Newark Corporation fixed the radius of their cir- 
cular protecting zone at 4 miles, because evidence had 
been given at the Local Government Board inquiry at 
Nottingham in 1896 that two of the Liverpool wells 35 
miles apart had affected each other. 

In making arrangements with a landowner, the Not- 
tingham Corporation have been satisfied to get the sole 
right of sinking and pumping within a circle 4 miles in 
diameter. 

Of course several factors come in to affect this question, 
such as the dip of the measures, the depth of competing 
wells, and the relative quantities of water pumped from 
them, the density of the rocks, and the presence or 
absence in them of open or tight faults. 

The result of this protracted fight, which has occupied 
the Committee for 19 days, has been that the Oxton and 
Woodborough wells have been struck out, and the Not- 
tingham Corporation have only obtained power to make 
the Boughton well. 

The Newark Bill has been passed, but the zone of pro- 
tection is not to extend to the 8-mile circle, but only 
to the boundary of the present limits of supply. This, 
however, is an important precedent (if it is confirmed by 
the other House), and is another case of Parliament pro- 
tecting people against the injustice of its own laws. 

It has been estimated that the case has been carried on 
at the cost of about 800/. a day, and although it is not for 
us to quarrel with our bread and butter, it does seem a 
little hard on the ratepayers of the smaller communities 
and on private individuals that they should be compelled 
to incur this outlay in protecting what they believe to be 
their rights. Something surely ought to be done to sim- 
plify and put upon asensible basis the allocation of under- 
ground water-bearing areas. When we take surface 
water by impounding works, a defined watershed is 
secured over which no other body can subsequently acquire 
rights, and we know exactly where we are. Mr. Balfour 
Browne, Q.C., in his final speech, said, ‘‘The law of 
underground water as it now stands is simply silly.” I 
am very much inclined to agree with him. 


FATAL DERAILMENT AT ROTHBURY. 

Rorusury is the terminus of a single branch line of 
the North British Railway connecting this town with 
Morpeth on the North-Eastern Company’s main line, and 
on the night of February 13 it was the scene of a disastrous 
derailment, causing death to three and injury to 21 
passengers out of the 250 who were coming home by an 
excursion from seeing the Newcastle pantomime. |The 
station, as shown in the accompanying figure, is one-sided, 
and passenger trains usually take the southernmost line 
when entering or leaving the station, but when excursion 
trains exceed 10 coach-lengths there is not room for them 
alongside the passenger patton, and so they utilise the 
loading bank siding line, passing in and out through the 
cross-over road. The excursion train consisted of nine 
vehicles (equivalent to 94, as the leading coach was six- 
wheeled), drawn by atank engine running chimney first, 
and there was therefore room for it to have run up to the 
passenger platform, but it was dealt with as an excursion, 
the road being set for it to come in through the cross-over 
road. The so-called ‘ ball-points” are hand worked, the 
‘*ball ” retaining them in the position in which they were 
last set. Generally, when an excursion is expected, the 
points are held over by a man on the spot, as they 
then become facing for the incoming train, but this 
precaution is not always taken, and it was omitted in the 
yresentinstance. 'Thepantomime excursion for Rothbury 
Jett Scots Gap (where it connected with the main excur- 
sion coming direct from Newcastle) about 14 hours late, 
but in running down the somewhat steep gradients into 
Rothbury some minutes were made up. However, the 
actual speed of entering the cross-over road was pro- 
bably not very high, though some of the witnesses ex- 
amined considered it was somewhat higher than usual. 
Anyhow the driver discovered when close to the loading 
bank that something was off the road, and he at once 
applied his automatic brake and brought the train to a 
stand in about a carriage length, which distance does not 
oint to any high rate of speed. In the meantime, 
nowever, the leading carriage (six-wheeled), which was 
derailed, came into collision with the signal cabin, causing 
the coach to be overturned, with the fatal results already 
described. The three next coaches and the leading 
wheels of the fifth were off the road, and some of the 
coaches were leaning heavily to oneside. The injured per- 
sons were apparently all in the leading coach. Mr. Bell, the 
company’s engineer, was on the spot early the next morn- 
ing, and he carefully examined the marks on the rails, 
&c., and from his evidence at the Board of Trade inquiry 





and at the inquest it appears that the ball-points were 
found to fit perfectly well, and that there was not an 

indication of the vehicles having taken the wrong seed ; 
the first mark of a wheel having mounted the rail being 
2 ft. behind the nose of the points. The curve at the 
points is about a chains radius, and the super-elevation 
of the right-hand rail at this point is but 1 in. (suitable for 
a S of four to five miles an hour), while the super- 
elevation of the same rail on the crossover road is even a 
slightly minus quantity. Mr. Bell and Colonel Addison 
both came to the conclusion that while the speed was 
not excessive in itself, yet it was too high for such a road, 
and the leading coach Sn six-wheeled probably did not 
take as kindly to the curve as the more ordinary four- 
wheeled stock. Colonel Addison censures the station- 
master for not ascertaining by telegraph whether the 
train was short enough torun into the nger platform, 
and further for not having the points held over whenever 
a train comes in to the loading bank. The signalman in 
charge of the box (another man was actually working the 
traffic under his orders) is also blamed for not calling the 
stationmaster’s attention to the fact that no one was 
holding the points. In the present instance, however, 
the fact that the points were not held, did not in any way 
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contribute to the accident. As there are a good many 
excursions to and from Rothbury, the company is blamed 
for not having the ball-points properly connected 
with the cabin, and until the station is remodelled the 
Inspecting Officer considers that all passenger trains which 
must use the loading bank should be brought to a stand 
outside the home signal, and then drawn slowly forward 
while the ball-points are either held by hand or duly 
fastened and padlocked. 
- In connection with this report we were at first somewhat 
at a loss to account for the delay of two months between 
the time it was written by Colonel Addison and its 
sublication, but on turning over the first page we found a 
appy and useful innovation in the form of a sketch of 
the station, the preparation of which possibly accounts 
for the delay, as we can hardly expect Her Majesty’s 
printers to employ on such work artists of Daily Graphic 
celerity. As far as we recollect, this is the first time 
such a sketch has been introduced, though occasionally 
more or less elaborate plates appear in elucidation of the 
more complicated accidents, such as at Chelsford and 
Preston. We hope that this little sketch, which practi- 
cally forms the basis of our figure, is but the precursor of 
many more, for, as mentioned in a previous issue (see May 
18, 1894), it is often very difficult, if not impossible, to 
get a correct idea of the lay of the roads and signals from 
the official description, and a sketch conveys in a few 
strokes more information than several paragraphs of print. 
We are quite willing to forgive any reasonable delay for 
the sake of this welcome innovation. 


Our GoLp Imports.—The imports of gold in the United 
Kingdom in May were 3,527,593/., as compared with 
2,608,2127. in May, 1896, and 2,385,267 in May, 1895. 
South Africa and Australasia are, of course, the largest 
and most important sources of our _ supply. The 
imports from the former quarter in May were valued at 
1,916,473/., as compared with 621,538/. in May, 1896, and 
573,726/. in May, 1895. Australasia sent us gold to the 
value of 1,006,128/. in May, as compared with 900,420/. 
and 847,571/. in May, 1896, and 1895 respectively. Our 
gold imports in the first five months of this year attained 
an aggregate of 13,084,856/., as compared with 11,729,517/. 
in thecorresponding ero 1896, and 13,345,038/. in the 
corresponding period of 1895. South Africa figured in 
these totals for 5,382,320/., 2,976,8901., and 3,240,3107. 
respectively ; and Australasia for 4,695,462/., 1,348, 688/., 
and 2,510, 6100. respectively. The imports from British 
India inthe first five months of this year were 567,360/., as 
compared with 494,390. and 1,192,548/. in the corre- 
sponding periods of 1896 and 1895 respectively. 





Farat ACcIpENT AT PETERBOROUGH.—Soon after six on 
the morning of April 28 last, a Great Northern up Scotch 
express ran into a gang of labourers engaged in renewing 
cles, and killed two of them. This gang consisted of 
12 men, unaccustomed to railway work, under the charge 
of a platelayer as ganger. There was a decided fog at 
the time, but the ganger started his men at work all the 
same. As, however, he expected the express, he walked 
forward to meet it and thus be able to warn his men in 
time, but he had only got a few yards when he suddenly 
saw the train. He jumped out of the way himself and 
shouted to the gang, but the train, which was travelling 
at 50 miles an hour, was upon them before they could all 

t clear, with the above fatal result. The two men 
silled were the first and third men that the engine would 
reach. Colonel Yorke considers that the platelayer was 
to blame for allowing his men to work in a fog, and that 
he should have waited till it cleared before allowing them 
to commence, especially as the renewing of the ballast did 
not in any way interfere with the safe working of the 
traffic. Furthermore the district inspector is censured 
for not having provided the ganger with detonators, &c., 
as he should have done in accordance with the rules. 
This omission did not contribute to the accident, else, as 
Colonel Yorke states, the inspector’s ‘‘ position would 
have been one of the utmost gravity.” The driver was in 
no way to blame. 


LAUNCHES AND TRIAL TRIPS. 


On Wednesday, June 2, the new dle steamer 
Ruby, the first of the two vessels which have been built 
by Messrs. John Jones and Sons, of Liverpool, under 
the superintendence of Messrs. Flannery and Tritton, of 
Live 1 and London, consulting engineers for the East- 
ham Ferry and Hotel Syndicate, went for her official 
trial trip. The vessel, which is double-ended, has a 
length of 134 ft. by 22 ft. beam by 8 ft. 6 in. moulded 
depth. The engines are of the diagonal compound sur- 
face condensing type, and are supplied with steam from a 
large boiler. The draught of the vessel is limited strictly 
to 4 ft. with 500 mngers on board, and a speed of 12 
miles is required. On the trial trip the machinery 
worked smoothly at 50 revolutions, and the vessel with 
the required weights on board was 2 in. under the speci- 
fied —- and obtained a mean speed of 12.4 miles per 
hour, or half a mile in excess of that specified. 





On June 3 there was launched from Pallion Yard the 
s.s. Clan- Monroe, the third of the four 400-ft. turret 
steamers building by Messrs. William Doxford and Sons, 
Limited, for the Clan Line Steamers, Limited, Glasgow. 
She has large measurement capacity, and carries 7000 tons 
deadweight, steaming 12 knots. Like her sister vessels, 
she has been built to the British Corporation class under 
special survey. On the same tide the second of the Clan 
steamers—-the Clan Murray—left Pallion on her trial trip, 
and after a satisfactory run the vessel proceeded on her 
voyage. 





Sir Raylton Dixon and Co. on June 12 launched a 
steel screw steamer built for Sefior Ramon de la Sota, of 
Bilbao. Her principal dimensions are: Length, 259 ft. ; 
beam, 37 ft. ; depth moulded, 19 ft. 6 in. ; with a dead- 
weight capacity of about 2500 tons on a very light draught 
of water. Triple-expansion engines will o fitted by Sir 
Christopher Furness, Westgarth, and Co., Limited, 
having cylinders 18 in., 294 in., and 483 in. in diameter 
by 331in. stroke, with two large single-ended boilers work- 
ing at 160 lb. pressure. The vessel is named Deusto. 

Our Rats Asproap.—The export rail trade showed 
less activity in May, but the general result indicated for 
the first five months of this year was not unfavourable. 
The quantity of rails shipped from the United Kingdom 
in May was 44,901 tons, as compared with 48,571 tons in 
May, 1896, and 38,361 tons in May, 1895. The principal 
deliveries were made to South Africa, British India, 
Australasia, Egypt, and the Argentine Republic. The 
exports for the first five months of this year amounted to 
238,182 tons, as compared with 228,150 tons in the corre- 
sponding period of 1896, and 133,024 tons in the corre- 
sponding period of 1895. British India has been the 
main support of our export rail trade this year, the ship- 
ments to May 31 having been 144,379 tons, as compared 
with 118,205 tons and 49,662 tons in the corresponding 

riods of 1896 and 1895 respectively. The shipments to 

ritish South Africa to May 31 this year were 30,721 tons, 
as compared with 1999 tons and 5888 tons; and those to 
Australasia 34,558 tons, as compared with 26,174 tons and 
14,157 tons. The Argentine Republic took 22,439 tons of 
British rails in the first five months of this year, as com- 
yared with 33,763 tons and 1067 tons respectively ; 

razil 12,813 tons, as compared with 10,667 tons and 
5576 tons ; Japan 20,876 tons, as compared with 22,283 
tons and 18,178 tons; and Egypt 21,329 tons, as com- 
ared with 1735 tons and 10,542 tons. The prices ruling 
or British rails have somewhat improved of late, the 
exports to May 31 this year being valued at 1,092,032/., 
as compared with 1,020,718. and 499,511/. in the corre- 
sponding periods of 1896 and 1895 respectively. Our 
exports of rails to the United States are entirely at an 
end for the present. 








THE LATE Mr. JosepH Ruston.—The death occurred 
late on the 10th inst. of Mr. Joseph Ruston, the head 
and founder of Ruston, Proctor, and Co., Limited. Mr. 
Ruston was born at Chatteris in 1835, and began business 
as a millwright in a small way at Lincoln in 1857; _ but 
worked with such assiduity pon, Bada as to rapidly build 
up a large concern, which ultimately, in 1889, was trans- 
ferred to a limited liability company, with a capital of 
250,000/. in shares, and 250,0002. in debentures. The 
profits of the firm for the seven years prior to 1889 
averaged 50,0007. perannum. The past financial year was 
not a favourable one for the company, but with this 
exception it has done very well, and it is now employing 
1900 workpeople, its iron works covering an area of 8} 
acres, and its wood works occupying a site of equal 
importance. From the year in which Mr. Ruston 
established himself in business at Lincoln to May, 1897, 
the firm and company sent out 20,800 engines, 19,700 
boilers, 10,900 threshing machines, and 1350 corn mills, 
in addition to a large number of other miscellaneous 
implements. Such results as these could not have been 
attained without the development of a foreign connection, 
which Mr. Ruston did his utmost to build up. Mr. 
Ruston proved himself a munificent friend to Tinos, 
having provided a fine drill-hall for the local volunteers, a 
children’s ward at the Lincoln County Hospital, &c. 
Although a Nonconformist, he restored a monument in 
Lincoln Cathedral to the memory of Queen Eleanor. 
Like many other successful industrials, Mr. Ruston 
aspired to enter Parliament, and he was returned for 
Lincoln by a majority of nearly 1000 in 1884. He 
was re-elected at the general election of 1895, but his 
political career terminated with the Home Rule pro- 

sals of Mr. Gladstone, which he could not accept. He 
1ad conferred upon him the cross of the Legion of Honour 
and the Order of the Osmanieh. A widow and seven 





children survive him. 
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ComrrepD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
— of Specifications may be obtained at the Patent O Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
_The date of the advertisement of the ———— of a complete 
yo ay tone is, in each case, given after the abstract, wnless the 
atent has been sealed, when the date of sealing is given. 
—S may at any time within two months from the date of 
the advertisement of the ance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7333. A. E. Le Brun, Montrauge, France. Gas, 
Petroleum, or like Motors. [3 Figs.) March 20), 1897.— 
. This improved motor comprises in principle two convergent cylin- 
drical parts a1, a2, the pistons b1, b2 of which travel in the same 
direction and actuate the driving shaft c. The explosive mixture 
is admitted to the explosion chambers by any suitable device ; its 
ignition is effected in the usual manner, either by igniters raised 
to incandescence or by means of an electric spark. The distribu- 
tion is effected in the following manner: The rods d!, d? of the 
inlet valves are raised alternately by the extremities of bellcrank 
levers el, e2 pivoted at fl and f2 respectively to the rods g!, g?, to 
which a reciprocating motion is imparted by means of the con- 
necting-rods Al, h2. These latter are driven by the eccentrics 71, 7° 
respectively which are arranged at an angle of 180 deg. upon an 
intermediate shaft j. This shaft is driven by the shaft ¢ by means 
of toothed wheels k, 2 which are in the relation of 1 to 2, so that, 
the intermediate shaft j makes only half a revolution for each 
a revolution of the shaft c. This arrangement is regu- 
lated in the following manner: The shaft c imparts its rotary 





motion to a governor 6, of any suitable description, which acts 
upon a lever p pivoted at pl. The lever p actuates by means of a 
vertical rod q an horizontal bar terminating in a T-shaped por- 
tion. Under these conditions, if the speed of rotation of the shaft 
¢ increases, the balls of the governor separate, the lever p acts 
upon the vertical rod q, and the horizontal bar advances in 
such a manner as to stop the extremities of the bellcrank levers 
el, e2as they rise, and prevent the latter from acting upon the 
corresponding rod di, d? of the inlet valve. The admission of the 
explosive mixture is thus interrupted until the speed of the shaft 
¢ again becomes normal, for when this has taken place the balls of 
the governor again approach each other, the vertical rod ¢ moves 
back, bringing with it the horizontal bar 7. The shaft c carries a 
flywheel s of a special kind which forms also an engaging. sleeve, 
acting upon a conical pulley ¢ fixed upon a shaft « which com- 
municates the motion so imparted to it to the different parts to be 
actuated. Engag t and disengag t are effected by im- 
parting a motion of translation to the shaft v. The shaft c carries 
at its free end a crank or handle by means of which the motor 
can be started. (Accepted April 28, 1897). 


GUNS AND EXPLOSIVES. 


11.461. J. Vavasseur, London. Supplying Ammu- 
nition to Heavy Guns, (3 Figs.) May 26, 1896.—This in- 
vention is specially applicable to a single gun or to a pair of guns 
side by side poe te. on a turntable which revolves within a 
circular barbette wall. A ready supply of projectiles is carried on 
an annular rack or rest a (on which they stand upright) extending 
all round the inside of the chamber under the gun near its boun- 









































dary wall, and. which is mounted on rollers a! so that it can be 
rotated independently of the turntable b, so that any particular 
projectile on‘ it may be readily brought to the proper position 
from which to be raised for loading into the gun. The projectiles 
are taken off the rest a and raised to the gun by a crane jibc so 
pivoted at ¢! in the chamber that when lowered a loading tray c? 








at its end comes close to one of the projectiles, which can readily 
be tilted into it, and that when raised the loading tray c2 comes 
opposite the breech of the gun as shown in dotted lines. The 
loading tray c? has a hinged bottom. c* or trigger at one end 
which turns back as the jib ¢ is being lowered, but as soon as it 
has passed the projectile turns out beneath it and supports it 
when the jib is raised again. The charges d are raised from the 
magazines through a central tube or trunk e debouching into the 
chamber and are transferred to the jib c, being placed in pockets 
c+ formed in it near to the tray. The crane pb thus loaded, 
for one complete charge the jib ¢ is turned upwards until in line 
with the gun, so that the head of the projectile enters the breech 
of the gun while resting in its tray c?, the latter also entering the 
gun far enough to protect the screw threads in the breech from 
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being injured while the projectile is being rammed home in the 
usual way. The sections d of the cartridge are next removed 
from the pockets to the tray c? and rammed into the gun to com- 

lete the loading. fis a hydraulic cylinder for working the jib c. 
‘or working by hand the weight of the crane jib is suitably 
counterbalanced so that the power to work it will be little more 
than that necessary to lift the weight of the load itself, viz., pro- 
jectile and charge. For this purpose a weight g is pivoted at c! 
and ahole g! is provided in its arm corresponding to a hole c} in 
the jib, so that the weight and jib can be connected by apin. The 
end of the weight isin the form of a toothed quadrant y? gearing 
with a pinion A! on a wheel /# gearing with a wheel j turned by 
crank handles. (Accepted April 22, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,971. A. C. Patrick, Johnstone, N.B. Machinery 
for Bending and Straightening or Flattening Iron 
or Steel Plates or Bars. [3 Fiys.) 24, 1896.—This 
invention relates to machinery of the kind described in Patent 
Specification No. 8347 of 1887. In a machine of the kind referred 
to there are three upper rollers and two lower rollers, and adjust- 
ing and driving mechanism ; and the present invention consists 
in adding two lower rollers so as to make a horizontal series of 
four lower rollers, the three upper rollers being above the spaces 
between the lower rollers. As shown in Fig. 1, there are three 
upper rollers A, B 1, B 2, and two lower rollers C 1, C 2, and 
adjusting and driving mechanism all as described in the patent 
specification hereinbefore referred to, and the present invention 
consists in adding two lower rollers C 3, C4, so as to make a 
horizontal series of four lower rollers, the three upper rollers 
A, B1, B2 being above the spaces between the lower rollers 
C1, C2, C3,C 4. The added rollers C 3,C 4 are of the same 
diameter as the two inner lower rollers C 1, C2, and are placed 
in the housings D, but they are undriven (or they may be driven), 
their principal use being to give better support to the plate or 





bar E when entering and leaving the machine, especially when 
the plate or bar is of large size. The added rollers C 3, C 4 also 
prevent the plate or bar E from bending downwards in conse- 
quence of the nip between an outer upper roller B 1 or B 2 and 
one of the inner lower rollers C 1 or C2 being a little to the 
inner side of the upper roller. In the modification shown in 
Fig. 2, only one, B 1, of the outer upper rollers is shown in con- 
junction with one, C 8, of the two added lower rollers. In this 
modification the two added lower rollers C 3 (C 4) are of smaller 
diameter than the other two lower rollers (C 1, C 2), and they are 
carried at the upper ends of pairs of levers W centred on spindles 
X carried in the housings D, the levers having counterweights Y 
at their lower ends. ese two added lower rollers C 3 (C 4) 
assist the entering of the plate E into the machine, and 
prevent its falling away when it is freed from contact with the 
outside top roller B 1 (or B 2) and bottom roller (C 1 or C2) when 
being passed backwards and forwards for the purpose of straighten- 
ing. If it is desired to bend the plate E downwards, when running 
it out at either side, the pressure of the plate forces the carrying 
roller C 3 (or C 4) down, and the balance weight Y brings it again 
into position. (Accepted April 28, 1897). 

14,386. J. Thompson, C. Everard, and J. 
Peterborough, Northampton. Adjustable ers. 
[3 Figs.] . June 29, 1896.—a and b are the two parts or halves of 
the spanner, the said parts or halves being arranged so that at 
one end they form the outer jaws a! and 61 of the two pairs of 
jaws, the other ends a? and b2 being arranged to form the inner 





jaws. The jaw a! is made to fit a larger nut than the jaw b'. ¢ 
is the worm or screw with which the half or part b is provided, 
the said worm being mounted loosely upon a spindle d which is 
flattened at its ends to enter slots e, e in a recess f in the half b, 
and is then riveted or burred over to fix it in position as described. 
9, 9 are teeth formed in the half or part @ and with which the 
worm orscrew c engages. h, h are clips or stirrups riveted to one 
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end of each of the halves, and in which the other ends of the 
said halves slide when the worm ¢ is turned. With this con- 
struction of spanner, by rotating the worm, the ends forming 
the jaws will be caused to approach or recede from one another 
according to the direction in which the worm is turned, whereby 
they will be adapted for different sized nuts, and one end of the 
spanner will always be arranged to receive larger nuts than the 
other end. (Accepted April 28, 1897). 


MILLING AND SEPARATING MACHINERY. 


W. ‘wittis, ‘Ipswich, Saffoll, Machines for Sepa- 
WwW. 0. 

ra’ an ec Dust from Air-and other 
Gases. (2 Figs.) June 22, 1896.—This invention is applicable to 
all kinds of grain-cleaning machines or te middlings purifiers and 
other machinery in which blast or exhaust air currents are used, 
also to exhaust from roller mills or stones and other grinding 
machinery. The invention consists of a double perforated cylin- 
der inclosed at the ends by a —a and fitted with a suitable 
inlet for charging the cylinder with filtering material, which may 
be grain or seeds such as wheat, oats, or barley, or broad bran or 
chopped straw, or even coarse sawdust may be used, or any 
other material capable of retaining the dust while allowing the 
air to escape through the perforated cylinder. The said cylinder 
is fitted into a suitable frame and mounted upon rollers to which 
motion is imparted by means of a belt or other gear. The inner 
cylinder is closed at the ends by a circular disc which is fixed to 
the framework and round which the cylinder revolves. A deflector 
running the whole length of the cylinder is attached to the top of 
the said discs to prevent the air making a short cut through the 
top of the cylinder where the filtering material would not be suffi- 














ciently thick to prevent the escape of dust. The space between 
the inner and outer cylinder is filled about seven-eighths full with 
the filtering material so as to allow the said material to con- 
tinually change its position as the cylinder slowly revolves, whereby 
the dust which is blown or exhaus into the inner cylinder 
gradually sifts through the perforations into the filtering material 
and through the said material and the outer perforations into the 
collecting chamber provided underneath the cylinder. An aperture 
is provided in the stationary disc at one end of the machine (or in 
some cases both ends) into which is fitted the trunk or ut 
through which the dust-laden air is blown or exhausted through 
the machine. A is the framework and casing of the machine. 
B the air inlet and discharge respectively (being interchangeable 
according to the requirements of the case). C is the double per- 
forated cylinder. C* the material for ——_ the dust from 
the air passing through the machine. the rollers and sup- 
porting spindles upon which the cylinder revolves. E brushes for 
keeping the meshes or perforations clean. F the dust hopper. 
G collecting worm. H driving pulley and gear for setting in 
motion the above-mentioned parts. H* a door or movable section 
of the cylinder for filling or changing the filtering material. (Ac- 
cepted April 28, 1897). 


MINING, METALLURGY, AND METAL 
WORKING. 


21,453. G. F. Redfern, London. (i. Banjield, Broken 
Hill, New South Wales, Austratia.) ©: or ae 
ma {2 Figs.) September 28, 1896.—A is a pan or 
circular race having an inclined bottom arranged in steps. A! 
inner wall of pan or circular race A, A? outer wall of same. A* 
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discharge openings. A4, A5, A6, A7 wot ol or concentric grooves 
or channels in floor or bottom of circu race A, B, B!, C,C* 
hollowed or dished discs arranged in pairs, C running in A®, B in 
A7, Cl in A4, and Blin A5. D, D axles carrying respective pairs 








of hollowed or dished discs. D', D! inner bearing of axles D. 
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D2, D2 outer bearings of axles D. E centre piece carrying the 
inner bearings D' of axles D, F circular toothed bed carrying 
outer bearings D2 of axles D. G stays connecting the centre 
piece E with the outer toothed bed F. G' pulleys attached to the 
stays G. G*, G3 inner and outer guide rails of pulleys G', G'. 
G4 supports ——- inner and outer guide rails G2, G*. H central 
feed. H' four-sided pyramid distributor in central feed H. H?* 
feed openings discharging over inner wall A' of pan or circular 
race A. I bevelled driving wheel. I' bearing of same. K_ bar 
securing pan or circular race to the bed for the greater solidity. 
In practice the ore is fed from any suitable hopper or other source 
of supply into the central feed H and passes in a continuous 
stream through the feed openings H* over the inner wall A’ and 
into the innermost concentric groove or channel A4 of the pan or 
circular race A. By means of the slides hereinbefore referred to 
the feed openings H? are adjusted in order to control the supply 
of ore to the capacity of the mill, and to enable the discharge to 
be equal to the supply. The ore fed into the innermost groove or 
channel A‘ received its first reduction from the discs C, and is 
carried on into the next concentric ring or groove A5 by the flow 
of water provided for the purpose either in the central feed H or 
otherwise as may be found convenient. In this way it passes 
from concentric groove to concentric groove until the outermost 
A? is reached and is finally carried over the lips or discharge open- 
ings A? reduced to the desired fineness. (Accepted April 28, 
1897). 


PUMPS. 
8469. W. Wilkinson, H. Alexander, and G. P. 
Wallis, Leeds. Hydraulic Accumulators. [5 Figs.) 


April 22, 1896.—A check valve A is connected by means of the 
pipe B with the base of the accumulator C. D is a pipe which is 
connected with the pump, and E is a relief passage which con- 
nects the valve A with the reservoir or other overflow. Fisa 
valve which prevents pressure passing from the accumulator C to 
the pipe D, and G is a valve situated at the mouth of the passage 
E, the said valve G being carried on the end of the spindleg. H 
is a rod, the lower end of which is connected to a lever J which is 
fulcrumed at j on the check valve A, and the lower end of the 
er rests on the surface of the lever J. The rod H is con- 
nected by means of a chain with a weight K, which latter is suffi- 
ciently heavy to balance the rod H and to tend to keep it in the 
up position ; and L is a counterbalance weight which is supported 
on the rod by acollar M, and the vertical movement of the weight 
L on the rod H is confined to a certain distance by means of a 
collar N, On the side of the casing of the accumulator a bracket 
P is provided, so constructed and arranged that on the raising 
of the accumulator it will engage with the counterbalance 
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weight, and lift same. When the accumulator is at the top of its 
stroke, the bracket P supports the weight L in the up position 
(Fig. 1), thus holding the rod H, lever J, and spindle g in the up 
position. The holding up of the spindle g opens the valve G, so 
the flow from the pump, which is entering the valve A through 
the pipe D, in of tara the line of the least resistance, flows 
through the relief passage E, and thence to the reservoir or other 
overflow On the accumulator deing brought into action, the de- 
scent is made for a certain distance, which is predetermined by 
the adjustment in the position of the collar M, and on the counter- 
balance weight L being lowered on to the collar M, the rod 
H is depressed, thus allowing the spindle g to descend, and 
so close the relief valve G. The pressure from the pump thus 
presses on the upper surface of the valve G, keeping it securely 
closed, and the valve F is consequently opened, thereby allowing 
the flow to proceed through the op B to the accumulator C. The 
flow continues through the pipe B until the accumulator has risen 
sufficiently to allow the bracket P to lift the weight L into contact 
with the collar N, when the rod is again lifted, and the flow from 
the pump or pumps is allowed to flo through the relief valve G. 
(Accepted April 22, 1897). 


F. Ed London. Pumps. (3 Figs.) May 6 

1896.—1 are the valves controlling openings 2 in a valve or seat 
plate 3 at the top of the pump barrel 4, the said valves opening 
into a valve chamber 5 thatis provided at one side with a discharge 
branch 6, and at the opposite side with an opening 7 normally 
closed by a door 8, the arrangement being such that upon re- 
moving the said door access can be readily gained to the valves for 
the purpose of examining, cleaning, or renewing them, as may be 
desired, even when the pump is at work. Each valve is fitted to 
slide vertically on the end 9a of a long substantial stud 9, which is 
screwed through the top orcover 10 or outer part of the pump and 
has its outer end 9d always accessible from the outside, even when 
the pump is at work and the door 8 isnotoff. The inner end 9a of 
the stud is held in a hole or recess 3a in the valve seat 3. 11 isa 
nard on the stud 9 to limit the opening movement of the valve. 

e size of the stud 9 is not dependent upon the size of the hole 


which the valve works can be retained the same size in the valve. 
Thus the parts can be made of any desired strength without re- 
ducing the width of the valve seating or the area of the holes 2 
through the valve seat 3. If it be required that the pump shall 
be capable of throwing a larger quantity of water, the lift of the 
valves can be incre: while the apd isat work by screwing up 
the studs to the required extent. To renew a valve when the pump 
is going full speed, without loss of vacuum and without loss of 
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water, the door8 is removed, the jam nut 14 on the outside of the 
corresponding stud 9 is released, and the stud screwed quickly 
up with a ratchet nner from the outside until the inner end 
9a of the stud is sufficiently above the top of the seat 3 to enablea 
valve to pass, the old valve still being in = and still working, 
but with an increased lift. Then a new valve is inserted under the 
old one, after which the stud is raised high enough to allow the 
old or upper valve to be withdrawn, which is then done, after 
which the stud is again screwed down in place and locked by th e 
jam nut 14 on the top. (Accepted April 20, 1897). 


13,738. G. H. Fish, Manchester. Steam Vacuum 
Pumps. [4 Figs.] June 22, 1896.—These improvements relate 
more particularly to the pulsating form of pump, in which the 
steam acts directly upon the liquid to be pumped, and by con- 
densation forms a vacuum for recharging the pump. A is the 
steain chest having a steam inlet pipe at B, two flat valve seats 
C, C! opposite to and parallel with each other, and a steam-tight 
cover The valve E is made preferably with a disc N at each 
end faced up to suit seatings C, bi. The valve E is carried by and 
slides on a bar F which is preferably cast on one of the covers, a 
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hole G being formed in the valve E to allow of the necessary 
movement from seat to seat. The bar may be of any suitable 
form, and may be fitted with wheels, rollers, balls, and the like. 
to increase the sensitiveness of the valve. The valve E is actuated 
by the vacuum formed in each of the pump chambers alternately 
through the condensation of the steam as in ordinary pui- 
sating pumps. For the water valves of this pump it is preferred 
to use a weighted disc valve of the ordinary type formed of india- 
rubber, leather, or other suitable material. he said valves will 
4 up and down on the central spindle. (Accepted April 28, 
1897). 

RAILWAYS AND TRAMWAYS. 

8445. G.R. Jo Berkley, Virginia, U.S.A. Bogie 
Frame for Railway Rolling Stock. [5 Figs.) April 22, 
1896. [Date claimed under International Convention, October 1, 
1895.]|—The improved bogie frame is composed mainly of two 
beams of metal, each beam being bent, as shown, to constitute 
two half sides A on one transom B. The transoms may be 
placed any convenient distance apart, with distance-pieces and 
tie-plates connecting them ; but if placed back to back as shown, 
they may be simply riveted together. The transoms will also re- 














quire to be slightly bent at their centre to give the necessary 
_— for the usual centre pin, all forming a strong, simple, and 
cheap frame. To form a horn or pedestal for the accommodation 
of the journal-box, the metal beam is 





through the valve 1; and the size of that part 9a of the stud on 


of the dents is limited. The frame A is —_— to be secured to 
the batten of a loom by means of screws or 

openings c5 and d5 arranged in the side sections c and d of th 
reed-frame A or in any desired manner. 


piece of metal such as E, or of any other convenient form, or by 
welding a piece into it. To form the spring pocket, a space is cut 
out of the frame above the journal-box as shown at K. To facili- 
tate the removal and replacement of wheels in the style of bogie 
frame described, and in which the journal-box has a vertical 
movement within the pedestals, of the pedestal or horn is 
cut away, as shown at G, for a sufficient height to easily admit 
the journal-box, leaving the bottom of the horn permanently 
closed by prolonging the frame beneath the journal-box as shown 
at F, so that wheels with attached axles may be rolled out of 
place as soon as the weight of the car is removed from them. The 
open space at the end is filled up with a removable piece of suit- 
able — as H, which forms a shoe or rubbing piece for the 
journal-box to rub against. (Accepted April 28, 1897). 


SHIPS AND NAUTICAL APPLIANCES, 


8833. H. A. Ho East Cowes, Isle of Wight, and 
R. R. Symon, London. Anchors. [3 Figs.) April 27, 
1897.—The shank 1 is preferably provided on its upper and lower 
faces with longitudina a ribs 1*, 1* extending to the 
crown of the shank 1. The flukes 2 are connected together by an 
arm 3, which passes through, and is adapted to rock within an 
eye 4 in the crown of the shank 1. The shank 1 and flukes 2 are 
preferably cast in connection with each other in such manner that 
the flukes have a swivel connection with the shank 1. Integral 
with the arm 3, at diametrically opposite points thereon, are fins 
or blades 5,each formed in the shape of a yoke. These blades or 
fins radiate from the arm at substantially right angles to the 
flukes 2, and their parallel portions 6 bear against opposite sides 
of the crown or the shank 1, to prevent the lateral movement of 
the flukes. The blades or fins 5 are curved towards the flukes 2, 
and are formed with sharp outer ends 7, which extend trans- 
versely across the shank 1, and their inner faces are adapted to 
come in contact with enlargements 8 on the shank, which en- 
largements conform to the curvature of the inner faces of the 
blades 5, and provide broad bearing surfaces for the latter. A 
bearing 9 is connected by a eukvernal juiot to the end of the shank 





1, and has the securing chain or cable attached to it. This bear- 
ing 9 is formed with an eye 10 having a spherical head 12 adapted 
to take into a spherical recess 13 in the end of the shank 1. The 
bearing and shank are preferably connected together by coating 
the spherical head 12 with refractory material, and then casting 
the hank round it, the spherical head being inserted in the mould 
for the shank, so as to form a et of such mould. By forming a 
universal joint between the shank 1 and the bearing 9, the for- 
mation of kinks in the securing chain or cable is avoided when the 
boat, secured by the anchor, swings with the tide. In operation 
the anchor is lowered until it comes in contact with the ground, 
when it is dragged forward, causing the edge 7 of the lowermost 
blade or fin 5 to take into the ground, which it does with great 
ease on account of its curvature, in much the same manner asa 
plough. The resistance which the ground offers to the blades or 
fins 5 depresses the flukes 2 until their points enter and are buried 
in the ground. The downward movement of the flukes is 
limited, however, by the uppermost blade or fin 5 coming in con- 
tact with the enlargement or bearing 8 on the shank 1, which it 
does when the flukes are standing at an ee of 45 deg., more or 
less, to the shank of the anchor. (Accepted April 28, 1897). 


TEXTILE MACHINERY. 


6071. T. Albinson, Paterson, New Jersey, U.S.A. 
Reeds for Looms. [2 Figs.] March 8, 1897.—The object of 
this invention is to provide a simple, strong, and efficient false 
reed for looms to take the place of the ordinary “cord or string 
reed.” A represents the rectangular-shaped reed frame, consisting 
of the sections or sides a, b,c, and d. The side sections c and d 
are each provided at or near the ends with elongated slots cl, ¢3 
and d!, d3 penetrated by the bolts c?, c+ and d2, d4 respectively, by 
means of which latter the said longitudinal sections or sides @ 
and b are adjustably secured to the side sections c and d. The 
upper section or headbar a is provided with an elongated slot a’, 
in which are adjustably secured by means of the bolts e' the end 














and intermediate brackets e provided in their forwardly projecting 
rtions e4 (arranged at right angles to the headbar a) with the 
inclined slots e? adapted to receive and support the rod or wire /. 
Said rod is bent at its end portions as at #1, adapted to bear 
against the end brackets, and to thus prevent a lateral motion of 
the said rod or wire f. On the latter are fulcrumed and slidingly 
arranged a series of dents g of uniform width and length, which 
dents project downward into the elongated groove or slot b' of 
the bottom section b, by means of which latter the swinging motion 
Its penetrating the 
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(Accepted April 22, 1897). 
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lit up for a suitable dis- fe 
tance from the end toC, and the penbeens material is cut out. Descriptions with illustrations of inventions patented in the 
Then it is opened out and the top and bottom parts of beam are | United States of America from 1847 to the present time, and 
bent to form the top and bottom parts of pedestals, as shown at D | reports of trials of t law cases in the U: States, may be 
and F. The strength of the beam is then restored by attaching | consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
in any suitable way over the split which has been opened out, a | street, Strand, 
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LANARKSHIRE AND DUMBARTON- 
SHIRE RAILWAY. 
; (Concluded from page 806.) 

We conclude this week our series of engravings 
by giving illustrations of one or two more typical 
bridges on the line. That shown by Figs. 130 to 
137 may be said to represent spans of between 50 ft. 
and 60 ft., in which plate-girders are used. In the 
case illustrated, the. main girders are 57 ft. long, 
the depth being 4 ft. Of these girders there are 
four (Figs. 131 to 133). The outer girders have 











accommodate the Yoker shipyard has been inter- 
posed. The stream has been diverted slightly to 
lessen the angle of skew, and this simplified the work 
of building the abutments, necessitating less water 
work, . The excavation was in running sand. The 
lower abutments of rubble concrete were put 
in by trenching, the face shuttering being fixed 
to the timbering of the trench. The upper abut- 
ments and wing walls, which have been built for 
the greater portion of their length on the top of the 
lower abutments, were shuttered in the ordinary 
manner, and constructed of rubble concrete with a 






































near Hyndland, is shown by Figs. 138 to 141, page 
840, and in addition to the ordinary double line there 
were two sidings to be provided for. The span on 
the square is 26 ft. 3in., and on the skew 31 ft. 5 in. 
|The headway for the Lanarkshire and Dumbar- 
_tonshire line is 13 ft. 9 in. All the work had to be 
\carried on without interrupting the traffic, which 
jat this point is very heavy, consequently a cer- 
‘tain amount of Sunday work could not be avoided. 
|The crossing consists of a plate girder bridge 
with concrete jack-arching supported on brick abut- 
ments. The upper part of the excavation is in loose 
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flanges 1 ft. 6 in. wide, the inner 1 ft. 8 in. The 
web throughout is of 2 in. thickness, and stiffeners 
of angle, T, and gusset plates are introduced at 
5 ft. 4 in. intervals. The inner girders have a 


parabolic top flange. The flooring is of the trough|of the troughing being carried by plate girders 


type, built up of plates and angles at 25 in. 
pitch, as shown in Fig. 135, but the contractors 
were able in some later bridges to roll a section, 
which greatly reduced the cost and time required in 
erection. This trough is the one adopted for the 
bridge illustrated by Figs. 150 and 151, page 843. 
The other details of the 60-ft. span bridge are 
clearly shown. 

: At Yoker there is a bridge over a bridge of asome- 
what novel description. The main lines are carried 
over the Yoker burn, and, at an intermediate level 
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special granolithic facing (3 to 1), having horizontal 
V-joints. The square span of the lower bridge 
carrying the siding is 19ft., and the flooring con- 
sists of }-in. troughing 12in. deep, the skew ends 


40 ft. span and 4 ft. 6 in. deep. 

The upper bridge for the main lines consists of 
three plate girders with trough flooring. The two 
outside girders are 37 ft. and 42 ft. span, and have 
a depth of web of 4 ft. 6 in., and flanges 1 ft. 6 in. 
wide by }in. thick at the centre. The centre 
girder placed in the 6-ft.-way.is 48 ft. 6 in. span, 
and is hogbacked, the depth at the centre being 
4 ft. and at. the. abutments 3 ft. The lower 
pee had an.invert throughout with concrete 2 ft. 
thick. 














between the stream and the main lines, a siding’to 


A bridge over therailway for the North British line, 
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dry made material, below which is a soft brown 
clay down to foundation level. 

The mode of operation, which was carried out with 
entire success, was as follows: During two Sundays 
the permanent way was lifted under the two main 
lines and the goods sidings, which cross over the 
Lanarkshire and Dumbartonshire Railway at an 
angle of 70 deg. Ten logs, 12in. by 12in., stretching 


the whole length of the crossing, were laid about : 


9 ft. apart, parallel to the new line, and were 
crossed by 12in. by 14in. logs bolted together in 
pairs, one pair~ under: each rail. A platform 
of 3-in. planking was then laid on the: double 
logs, and the permanent way restored.. The 
next operation, which was performed on week- 
days, consisted in driving headings for the abut- 
ments 7 ft. wide and 7 ft. high, carefully tim-. 
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bered and poled, immediately under the logs, and 
with the side trees supporting one of the 12 in. 
by 12in. logs on either side of each heading. Ex- 
cavation was then taken out under these headings 
to a depth of 7 ft., and the heading timbering sup- 
ported throughout the whole length, and thereafter 
excavation was taken out to a further depth of 7 ft. 
down to foundation level. The concrete founda- 
tions were then put in, and the brick abutments 
built to the height of the underside of the girder 
blocks. When both abutments had been completed 
so far, part of the North British lines was lifted, and 
the girder course, girders, and concrete jack-arching 
put on and the lines restored. In this manner 
the whole superstructure was completed in three 
Sundays, without any interruption to traftic, the 
road always being ready for running on Sunday 
night. A squad of 25 men were employed during 
each Sunday. On the completion of the super- 
structure the dumpling was removed in 12 ft. 
lengths, and the inverts put in. All the timber 
was recovered with the exception of that behind 
the abutments, which was built in. 

Another type is that in which the booking-oftices 
are built into the abutment of the bridge. This 
has been adopted in several cases; Whiteinch 
Station is a fairly representative instance, and is 
illustrated by Figs. 142 to 149, page 842. The bridge 
is of 60 ft. span, and tapers in width from 59 ft. to 


on the section. The depths were restricted to 
4 ft., to comply with the Board of Trade require- 
ments under which no standing work can be nearer 
to the side of the widest carriage in use on the line 
than 2 ft. 4 in. at any point between the level of 
2 ft. 6 in. above the rails and the level of the 
upper part of the carriage doors. The outside 
girders are surmounted by neat steel lattice 
parapet girders 3 ft. 6 in. deep, let into the 
masonry pillars. 

Between two of the streets above referred to, 
Jordan-street and Hill-street, Whiteinch, a viaduct 
of 15 arches has been substituted for an embank- 
ment, and these arches have been let for stabling 
and other purposes. The arches are segmental, and 
are 21 ft. span, with a rise of 7 ft., the radius of cur- 
vature being 11 ft. 6 in. (Figs. 152 to 154, page 843). 
They are of concrete (5 to 1), 2 ft. thick, and have 
ashlar ringheads. The internal spandril walls are 
of masonry 2 ft. thick, and the voids were hand- 
packed with drystone shivers. The piers are of 
ashlar masonry 4 ft. thick. The foundations were 
on forced sand and clay overlying the old river 
flats, and piling was resorted to as shown on Fig. 
152. The heads of the piles were braced together 
with 10 in. by 5 in. timbers, and embedded in 
concrete 4 ft. deep, upon which the piers of ashlar 
masonry 4 ft. thick were built. The width of the 





viaduct between the parapets is 26 ft. 








Fig 140s 
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56 ft. There are four plate girders 4 ft. in depth, 
the platform of the station being carried on the 
two inner girders. The troughing is of ridge and | 
furrow section, 12 in. deep. The outer girders | 
together weigh 21 tons 15 cwt., the inner girders | 
34 tons ll cwt. The booking-oftice is formed in | 
one of the abutments. The system of girders | 
carrying the railway over the booking-office and | 
central stairs leading to the platform is shown on | 
Fig. 142. 

As we have already indicated, there are a large 
number of bridges over the streets in Partick and 
Whiteinch, chiefly 60 ft. spans, and we illustrate in 
Figs. 150 and 151, page 843, atypical example. The 


to suit a small village with paper-making works is 
shortly to be made, so that in the 13 miles there 
will soon be an equal number of stations, showing 
that every possible source of traffic is tapped. This 
does not include the stations on the Kelvindale 
Junction line which forms an outer circle to the 
Glasgow Central Railway proper, branching as it 
does northwards around the western residential 
suburbs of the city ; and here, as on the main line, 
the stations are very frequent. Island platforms 
have been adopted with only one or two exceptions : 
an important consideration, doubtless, having been 
the economy alike in first cost and in traffic ex- 
penses. The platform buildings are exception- 
ally pretty ; they have become features in the 
landscape, a remark which is also true about the 
signal cabins. In the buildings all the woodwork 
is stained instead of being painted, and whether 
concrete or brick is used, it is faced with tiles in 
shades the most effective, with mouldings and 
dados, giving quite an esthetic appearance. The 
interior of the waiting-rooms, &c., is finished in 
teak and other hard woods, with tiled grates, so 
that there is comfort and elegance quite in excess 
of that usually to be found in country or even 
metropolitan railways. The platforms are 600 ft. 
long, the minimum width being 36 ft., and of this 
12 ft. is occupied by the buildings. There are on 





either side verandah roofs carried by steel girders 
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We give on Fig. 155, page 843, a typical view of 
the line within the city of Glasgow, with its tunnel 
in the distance, heavy retaining walls on either side, 
and dwelling-houses in close proximity. This view, 
from one of many beautiful photographs by Mr. 
John Ferguson, one of the resident engineers, is of 
special interest, as it shows the part of the line 
where cast-iron columns, supporting a bridge car- 
rying the North British line over Orchard-street, 
had to be underpinned to a depth of 48 ft. One 
of the columns is seen to the right of the illus- 
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HALF CROSS SECTION 


(Completed 





tration, but as we fully described the process in our 
first article (on page 598 ante), it is not necessary to 
enter into details. 


strath of country traversed by the railway through| All the steel was tested under the following specifi- 
Partick and Whiteinch is very flat, and under the Act cation: ‘Strips cut lengthwise or crosswise shall 
the levels of the streets were to be left unaltered, | have an ultimate tensile strength of not less than 
and the headroom of the bridges was fixed at 16 ft. | 26 tons and not exceeding 30 tons per square inch, 


The railway being here on a continuous embank- | 
ment for 44 miles, and containing 600,000 cubic 


with an elongation of at least 20 per cent. in a length 
of 8in. Strips cut lengthwise and crossways 1} in. 


yards, a quantity in excess of the cuttings, it wasim- | wide, heated uniformly to a low cherry-red, and 
portant to keep the level of rails as low as possible. | cooled in water at 80 deg. Fahr., must stand bend- 


This determined the type of steelwork adopted. The | 
depth from upper surface of rails to underside of | 


girder is 1 ft. 9in. There are three plate girders, 
each 67 ft. over all, and the depth of the web at the 
centre is 4 ft. The centre girder is slightly hog- 
backed, the depth at the abutments being reduced 


ing double in a press to a curve of which the inner | 
radius is one and a half times the thickness of the | 


steel tested.” 


* 

















HALF cross SECT! ON 
9) (Showing Timbering,) 


placed at 11 ft. centres. The covering is of timber 
and zinc. The platform walls are of concrete built 
in situ, with concrete copes. 

The plans for the works have been carried out 
by Mr. Charles Forman, in conjunction with Sir 
J. Wolfe Barry, K.C.B., who has taken a very 
active interest in the construction of the line. In 
concluding we gratefully acknowledging indebted- 
ness to the engineers for leave to so fully illustrate 
the works, and to Messrs. J. E. Harrison, J. Fer- 
guson, and C. R. Bonn, for conducting the writer 
over the works during construction. 








MICROSCOPIC OBSERVATIONS ON THE 
DETERIORATION BY FATIGUE IN 
STEEL RAILS, 

By Tuomas AnprEws, F.R.S., M. Inst. C.E., 
F.C.S., Consulting Metallurgical Engineer and 
Chemist, Metallurgical Testing Laboratory, Wort- 
ley, near Sheffield. 

(Continued from page 504.) 
Observations on the Micro-Crystalline Structure, 


A word may be said about stations before depart- | Chemical and Physical Properties of «a Bessemer 


ing from the subject. As we have already pointed 
out, the new line branches off the Central Railway 





Steel Rail unbroken after 24 Years’ Main Line 
Service, on one of the Principal Railways of Great 


to 3 ft., and in the case of the outside girders the | at Stobcross Station. Excluding that station, there | Britain.—The author made a careful examination 
flanges are parallel. These girders are practically | are 12 on the line to Dumbarton, the greatest dis- | of a portion cut from the middle of a Bessemer steel 
of the same type as those illustrated in detail by | tance between any being 2} miles—between Bowling 
Figs. 131 to136, but the flooring is different, as shown | and Dumbarton East—but an intermediate station 


rail 24 ft. long. This rail was laid down in 1872 
and taken up in 1896, having endured the whole of 
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the main line traftic for a period of 24 years.* The 
original section is shown-on Fig. 14, and the section 
of the rail when taken out is given on Fig. 15. 

The rail, which was originally of a section of 
80 lb. per yard, was worn down by actual work on 
the wearing face and also by corrosion, to a weight 
of about 72.5 1b. per yard. This indicates an average 
loss in the weight of the rail of 0.31 lb. per yard 
per annum. The rail was generally in good condi- 
tion on the wearing face, though the outside surface, 
both on the sides and more particularly on the 
bottom flanges, was much pitted by atmospheric cor- 
rosion, and probably also by the action of the con- 
tingent ash or cinder ballast setting up chemical 
action when in a moist state. 

The author made a careful low-power micro- 
scopical examination of the rail. The wearing face 
was in good condition, there being no evidence 
whatever of any minute transverse cracks, such as 


the author found in the fractured St. Neots rail. | 


There was also an absence of fine longitudinal 


Fig. Fig.15. 


PRESENT SECTION 
AFTER 24 YEARS WEAR 
72 #LBS.PER YARD 


ORIGINAL SECTION 
80 LBS. PER YARD 
(996) a) 





surface, both of top and bottom and flange, but de- 
tected no signs of external cracks or flaws. 

A number of micrometer measurements were 
taken of: the size and depth of the ovoid indenta- | 
tions caused by pitting or corrosive action on the | 
bottom of the rail, and some of the typical results | 
are given on Table III., from which it will be seen | 
that the rail has suffered considerable loss in weight 
from this cause in addition to the loss by wear on 
the face. 

TABLE III.—Effect of Corrosive Action on the Rail. 
Dimensions in Inches. 

















TABLE V. 
Original Dimen- | & & 34 | ; | r) 
sions. at 5™s § g 
$23 Eee, & |S, Remarks. 
Size i $33 xE5 2 sé | 
n | Be 35 i 2B | 
Inches. Area. A>™ yan 25} i | 
sq. in, in. tons p.c. | pc. 
-798 -500 3 38.26 25.3 45.4 Silky, fibrous, 
| with a trace 
finely granular. 





HicH-Power MicroscorpicAL EXAMINATION AT 
300 DIAMETERS. 


A section was machined from the rail head so as 





Length of Width of Depth of 
Corrosive Cavity. Corrosive Cavity. Corrosive Cavity. 
-0521 -0417 02 
-0312 -0260 02 
-0521 -0260 04 
-0260 -0208 04 
-0208 -0156 -06 
-0521 .0417 04 
.0521 -0459 .02 
-0365 -0260 U2 
-0208 -0156 05 
-0156 -0104 04 


Fic. 16. Rail face. Bessemer steel rail. Time life 24 years, Rail 





Fic. 17. Micro-crystalline structure. Bessemer steel rail 
(80 1 Longitudinal section from rail face. 
Time life 24 years. Main line traffic. Rail un- 
broken. As seen under a magnification of 300 
diameters (actual magnification shown by dia- 
gram 175 diameters). The actual diameter of 
the field was 0.015 in. 


fissures, such as are often seen on the face of rails 
which have had considerable wear and tear ; indeed, 
the wearing face of this rail, considering the great 
life age and enormous wear and tear it had endured, 
was in fairly good condition. Fig. 16 is a photo- 
graph showing the present condition of the rail 
face after having endured 24 years’ main line traffic. 

There were observable, however, on the rail face 
indications of pitting from corrosion, and various 
longitudinal fine mechanical surface scratches re- 
sulting probably from the braking or skidding of 
the wheels of the trains or from the use of sand in 
braking. 

The author, by means of his special fracture 
microscope, made a careful examination all over the 





* It had been placed in the straight road on a falling 
=a 1 in 140, and was laid on cinder ballast on the up 
main line. 





Fic, 18. Micro-crystalline structure showing internal micro- 
flaws. Bessemer steel rail (80 1b). Longitudinal 
section from rail face, Time life 24 years. Main 
line traffic. Rail unbroken. As seen under a 
magnification of 300 diameters (actual magnifica- 
tion shown by diagram 175 diameters). The 
actual diameter of the field was 0.015 in. 


CHEMICAL ANALYSIS OF THE Ral. 


A careful chemical analysis was made of the rail, 
with the results given on Table IV. 
TaBLeE IV.—Percentage Results. 





Combined carbo: 0.250 
Silicon .. a 0.201 
Manganese 0.432 
Sulphur. . 0.070 
Phosphorus... 0.087 
Iron, by difference 98.960 

100.000 


PuysicaL EXAMINATION OF THE Rat. 

A portion was machined from the rail head and 
tested for its physical properties, with the results 
given on Table V. 

From this it will be seen that the rail yielded 
excellent results, even after the long wear and tear 
it had endured. 


to give a longitudinal micro-section from the face 
|of the rail. A micro-section $ in. in diameter was 
prepared and suitably etched in very dilute acid, 
and a careful microscopic examination was made of 
‘the prepared and etched surface at a magnification 
of 300 diameters. 





unbroken. Loss in weight in pounds per yard per annum 0.31. 


The general physical structure of the steel rail 
was of an excellent character. This being a low 
carbon rail, the ferrite or pure iron portions of the 
structure predominated, but the normal carbide of 
iron areas were found to be evenly distributed 
throughout the mass, without any special tendency 
to segregation. An approximate estimate of the 
total number of carbide of iron areas gives 
80,055,609,481 (eighty thousand and fifty-five mil- 
lions six hundred and nine thousand four hundred 
and eighty-one) carbide areas per cubic inch of the 
steel. Micro-flaws were found scattered about, 
but with few exceptions they were not generally in 
a concentrated state of micro-segregation. 

Micrometer measurements were taken of the 
dimensions of some of these micro-flaws found 
near the face of the rail, with the results given 
on Table VI. Careful micrographs were taken, 
showing the ultimate structure of the steel, some of 
which are delineated (see Figs. 17 and 18). 

The general microscopic structure of this rail was 
good, and showed comparatively little effect from 
wear and tear (beyond the mechanical grinding 
down of the rail) even after such a long life. 


TABLE VI.—Sizes of some Typical Internal Micro-Flaws 
in Bessemer Steel Rail after 24 Years’ Main Line Wear. 
Dimensions in Parts of an Inch. . 


Longitudinal Transverse 
Dimensions. Dimensions, 
0.0030 0.0002 
0.0010 0.0002 
0.0012 0.0002 
0.0016 0.0002 
0.0036 0.0004 
0.0036 0.0002 
0.0008 0.0001 
0.0030 0.0002 
0.0018 0.0003 
0.0020 0.0001 
0.0018 0.0002 
0.0012 0.0001 
0.0010 0.0002 
0.0018 0.0001 
0.0010 0.0002 
0.0014 0.0002 
0.0006 0.0001 
0.0004 0.0001 
0.0016 0.0002 
0.0024 0,0004 


There were, of course, internal micro-flaws or 
germs of metallic disease present, at any time 
capable, under vibratory shock, of inducing lines 
of weakness and final fracture (see paper on 
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‘* Microscopic Internal Flaws Inducing Fracture in 
Steel,” by Mr. Thomas Andrews, ENGINEERING, 
July 10, 17, and 24, 1896, and E. and F. N. Spon, 
London). 

These flaws did not, however, appear to have 
developed in this rail any very extensive lines of 
internal weakness, though probably by reason of 
more extended wear such might have been the 
case. 

The results on Table VI. do not represent the 
total number of micro-flaws present in the section, 
but are only some typical ones given as an illus- 
tration. 

The following remarks will help to explain the 
illustrations on Figs. 17 and 18. 

The black and heavily shaded (for convenience) 
portions of each drawing are the internal micro- 
flaws ; the lighter shaded parts are the ultimate 
primary crystals composed of distinct and detached 
crystalline areas of iron, saturated to various extents 
with combined carbon. These may appositely be 
called normal carbide of iron areas or crystals, as 
distinct from the pure iron crystals (or ferrite) of the 
metal. The unshaded portions of the drawings con- 
sist of crystals of pure iron, or ferrite, which have 
not been affected, or but very slightly, by the carbon. 
It may be observed that these areas of pure iron 
crystals are found to diminish in quantity in steels 
as the percentage of combined carbon in the steel 
increases until the saturation point of 0.89 per cent. 
of carbon is reached, when the iron crystals, which 
have up to this point remained unacted upon by the 
carbon, disappear, and the whole area becomes 
filled with grey or darker crystals of iron carbide 
(these carbide of iron areas often containing the 
Fe,C crystallised in fine parallel plates, alternating 


with fine plates of pure iron, not more than 40,000 


- ——— ae aye 
to 9,999 in- apart). The fine divisional lines in the 


drawings show the line of junction or intercrystal- 
line spaces between the ultimate crystals of the 
metal. With these few explanatory remarks the 
illustrations will be easily understood. 

GENERAL REMARKS, 

This rail may be regarded as a typical example of 
the excellent results that are obtained by a low 
carbon rail, and one containing also a comparatively 
low percentage of manganese. The percentages 
of phosphorus and sulphur are somewhat high, but 
the silicon is abnormally high. With the excep- 
tion of the excess of silicon, the general chemical 
composition of the rail is an admirable one (though 
the author would prefer the carbon to be somewhat 
higher, but not to exceed about 0.40 per cent.), 
adapted equally to insure freedom from sudden 
fracture and durability in practical wear and tear. 
This is proved by the practical result obtained with 
the rail during the long life of 24 years. 

The physical tests are admirable, and show the 
steel to be generally of first-class quality, and that 
it was possessed of those qualities best suited to 
= permanent endurance, viz., a moderately 
ow tonnage, but a high elongation and contraction 
of area. 

The low-power microscopical examination showed 
that an admirable wearing surface still existed on 
the tread or rail face. The examination of the 
effect of corrosion along the sides and bottom of 
the rail, indicated that considerable inroads had 
been made on the steel, and point to the fact that 
cinder ballast increases the ordinary corrosive 
action of the atmosphere, and lines of weakness 
may from this cause frequently be induced in old 
rails. 

The high-power microscopical examination indi- 
cated that the carbide of iron areas were propor- 
tionately and evenly distributed throughout the 
ferrite mass of the metal, and there was a general 
freedom from abnormal segregation, far more so 
than can generally be obta‘ned in the case of high 
carbon rails, or of rails containing above 0.42 per 
cent. of combined carbon. 

The internal micro-sulphur and other micro-flaws 
were not excessive, nor were they in a concentrated 
state of micro-segregation, and, although capable of 
so doing, it did not appear that they had very mate- 
rially developed any extensive lines of internal 
weakness in this rail. 

The whole microscopic observations showed the 
presence of that enduring interlocking type of ulti- 
mate physical structure in steel best calculated to 
sustain the vibratory and concussional shock inci- 
dent to steel rail life. 


(Zo be continued.) 
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Supplement to ‘‘Small Yachts ;” containing Examples of 
Yachts and Small Craft built in America and England 
between 1890 and 1896. By W. P. SterHens, Yachting 
Editor of Forest and Stream. London: Sampson Low, 
Marston, and Co. 

THE yachtsman, as a class, is a creation of yester- 

day. There have been yachts in plenty ever since 

the great peace made sailing on the seas a pastime 
that could be followed without danger of being 
snapped up bya French privateer ; but though there 
were long ago plenty of yachts, there were very few 








142 ro 148. Brince, wita BooktNe Orrick IN ABUTMENT, AT WHITEINCH STATION. 


yachtsmen. For we take it that a man who owns 
a yacht and cannot sail her, has no more right to be 
called a yachtsman than has one who owns a horse 
and cannot ride it to be called a horseman. 

Lt is the little yacht that has made the yachtsman. 
When the 20-tonners were looked on as small fry, 
and 5’s were considered hardly worthy to be classed 
as yachts at all—in fact, in the days when yachting 
was par excellence the patrician sport—the ‘noble 
owner” had no opportunity of graduating in yachts- 
manship. When he stepped on board his 40, 60, 
or 100 tonner, he found the crew in their places, 
the captain at the helm (we are speaking of earlier 
times, before yacht skippers had learnt to walk the 
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deck like steamboat captains), and if he attempted | respecting yacht skipper khew too well the value 
so much as to coil a rope he was quietly, but firmly, | of keeping his owner under proper control to allow 
made to ‘know his place;” which, in fine weather, | much licence in this direction. 

was on a lounge chair aft ; in bad weather, below.| The little yacht has altered all this. It affords 
An indulgent skipper would occasionally allow ‘‘my | no room for gold braid and brass buttons. If a 
owner ”-—owners always went with the boat as the | man is not at the helm he must be working the 
property of the skipper and crew—-to take the helm | head sheets, or tending the topmast backstay, or 
if a gentle breeze were blowing nicely on the beam, | doing something useful, unless he would be rele- 
and there were plenty of sea room, and no other | gated to the position of steward amongst the bottles 
craft were within a radius of two or three miles;| and the cold beef. It is the little yacht that 
but good-natured weakness of this kind was very| has democratised the once aristocratic pastime. A 
apt to be subversive of discipline, and the self-| man must work his passage be he prince, peer, or 








millionaire ; and all three are to be found amongst 
the owners and sailers of little yachts. Of course 
there have always been a certain number of yachts- 
men properly so called. The Royal Alfred and 
Royal Corinthian produced such men as the late 
Mr. French and Mr. Lewis Moore, true Corin- 
thians, who could not only steer a yacht in a race, 
but were skilled fore-and-aft seamen ; who could 
knot and splice, bend their own sails, and take their 
vessels anywhere they were fit to go, in any 
weather. After all, yachtsmen of that stamp are 
not so common even in the present day. 

Great Britain and the United States are the 
yachting nations. In these two countries the sport 
is an indigenous growth, in others it is an exotic. 
France and Germany have made efforts of late, but 
they are not likely to lead to much. The French- 
man will risk his life cheerfully for a very little glory, 
but he is a sociable creature, and likes to take his 
glory before an audience, especially before the ap- 
proving eyes of the fair. He does not see the fun of 
remaining wet through all day, and then, in the 
moment of victory, of being a mile or more away 
from the admiring crowd on shore. Neither does 
the German, who is far too practical to go wet, cold, 
and hungry when he might as well be dry, warm, 
and satisfied. Most other nations are too poor for 
yachting, for though the sport is no longer confined 
to the aristocrat and the millionaire, it requires a 
fairly numerous class of well-off persons to support 
a fleet even of little yachts. 

The book under notice, from which we fear we 
have wandered some distance, is an American pro- 
duction, and consists of a series of plates which 
have appeared from time to time in the Forest and 
Stream ; a journal which is to Americans what the 
Field is to Englishmen. The illustrations are nearly 
all outline drawings, and comprise the usual profiles, 
body plans, deck plans, and sail plans, showing water 
lines and form of construction. The reproductions 
are well and clearly done on the whole, but in some 
cases they suffer from the originals not having been 
re-drawn before being reduced. For this reason the 
lettering and figuring is sometimes illegible. Plate 
liii. is an example in point. It is most disappoint- 
ing not to be able to read the legend on the remark- 
able drop plate which goes down just forward of 
the more ordinary sliding keel. This brings us to 
our second grumble, which we may as well get over 
at once. The letterpress consists of contributions 
from various authors. It appears to have been 
transferred bodily from the columns of the Forest 
and Stream, and occasionally fits rather badly 
with the pictures. Thus in a description con- 
tributed by the owner of the boat in Plate liii. 
—the Egret—nothing is said about this remark- 
able duplicate shifting keel, in regard to which 
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we are sure all readers of the English edition 
will be extremely curious. Dr. Wright gives us, 
however, a description of the rudder loaded with 
lead, about the efticacy of which we are not at all 
surprised to see he expresses doubt. The device 
is an old one for putting the rudder over in toy 
boats, but why ballast should be placed on the 
bottom of the rudder in a boat big enough to carry 
a man, it passes the slow British intellect to imagine. 
There are one or two other little faults besides those 
above mentioned, but perhaps it is unnecessary to 
refer to them in detail. They are omissions on the 
part of the compiler, and, no doubt, before the 
next edition comes out Mr. Stephens will have had 
time to go more carefully over the work. 

There are in all 63 folio plates and 104 pages of 
descriptive matter. The large size of the book is 
convenient, the plates not having to be folded ; 
which, on the whole, is an advantage, as folded 
plates, sooner or later, are sure to get doubled the 
wrong way, and hang out in most slovenly fashion. 
On the other hand, a folded plate, if it have a good 
margin, can be before the eye at the same time as 
the letterpress, and that obviates the necessity 
for constantly turning over the pages. It would 
be an advantage if the leading elements of design 
were placed on the plates. The ‘‘small yachts” 
range from the Gloriana, which is 70 ft. 9 in. long 
over all, down to sailing dinghies. The Gloriana is 
an interesting craft, but her builders characteristi- 
cally refuse to give particulars of her. Under these 
circumstances, Mr. Stephens made a careful investi- 
gation of the yacht, and presents what he calls ‘‘a 
study.” The Gloriana, like many of the more 
modern United States yachts, bears evidence of the 
impress on the American yacht-designing mind of 
the thorough all-round beating given to American 
yachts by imported British construction ; just as 
English yacht designing practice was remodelled by 
the coming of the America nearly half a century ago. 
The midship section and profile view of the Gloriana 
which Mr. Stephens gives, might be almost taken to 
represent one of Mr. G. L. Watson’s small craft. 
The construction is composite, the frames being of 
steel and the scantling wonderfully light ; but then 
racing machines in America, even more than Eng- 
land, have fulfilled their mission if they win prizes 
enough to advertise owner and builder for one 
season. The Gloriana has 25 ft. 9 in. overhang, 
her load water line being 45 ft., and her extreme 
beam 13 ft. It would have been of interest to 
English readers if some reference had been made 
to her performances. 

An interesting vessel illustrated is a well-boat 
28 ft. load water line. She is cutter-rigged, and 
has been designed by Captain J. W. Collins, who 
will be remembered by many English readers in 
connection with the Fisheries Exhibition of 1883. 
Although intended to get her living, she is, like 
most American fishing-boats, a handsome, yachtlike 
craft, and would be an excellent vessel forasea-fishing 
amateur or marine biologist. The ‘‘ knockabout ” 
boats of which illustrations are given are also ex- 
tremely interesting craft. They are the result of the 
same feeling in America that produced in this country 
the Irish Waterwags, the 21-ft. or ‘‘ Fancy ” class of 
the Royal Corinthian, and, more recently, the 
‘‘one-design one-class” boats of the Thames, Solent, 
Clyde, and elsewhere. They represent the revolt 
of the moderate-incomed man against the power of 
the purse. No matter what system of classification 
may be adopted, the wealthy pot-hunter will always 
get the pull if he be allowed a free hand. It is 
like getting a knighthood—plank down so much 
money and get your prize ; only in this case the 
boatbuilder takes the place of the Government 
in supplying the ‘‘honours.” If dimensions be 
limited, advantage is gained by light and ex- 
tremely costly hull construction, silk sails, or 
other expensive gear. Now the average small 
yacht sailer—one who races because he enjoys the 
contest, and not simply for tae brag of winning— 
has got a little tired of putting his three or four 
hundred pounds into the builder’s lucky-bag at the 
beginning of the season to get out, perhaps, a prize 
in the shape of a boat that may—by dint of un- 
limited outlay in construction, and of certain pecu- 
liarities that fit in with the measurement in vogue 
—win nearly all the prizes of the year, and for any 
other purpose be all but useless. The Sorceress 
was an example in point. She was a shallow 
skim-dish racing machine that won with ease al- 
most every race for which she entered. Of course, 
no one blames Mr. Linton Hope, her designer, for 
taking full advantage of his well-known talent for 








producing prize-winners, but the result was that 
this otherwise undesirable vessel killed racing on 
the Thames in her class for a season. Owners 
of more substantial craft naturally did not care to 
form units in a triumphal procession of the Sor- 
ceress. Such considerations as these led to the 
extension of the ‘‘ one-design”’ system, which, so 
far as we remember, was introduced by the little 
Kingstown Waterwags. Drawings are got out of a 
boat of wholesome design, and all of the class are 
built to the same drawings. There is, therefore, 
no object in one man devising some monstrosity, 
because he knows if his suggestion were adopted the 
others would be obliged to accept the same condi- 
tions. To win in a one-design class is an indication 
that the boat has been skilfully handled ; to win 
in an open class is an indication that the boat has 
been skilfully designed. One redounds to the glory 
of the owner, the other to the glory of the designer. 
The one-design boat will probably be a moderate- 
priced, good all-round craft, and not simply a 
tonnage-cheating racing machine. Another advan- 
tage of the one-design system is that it gets rid of 
time allowance and rating rules ; at once the bane 
and bone of contention of yachtsmen, with their alge- 
braical formule, square roots, cube roots, constants 
and coefticients, reminding one of the school- 
master with his cane, steam engines or other things 
one wants to forget when one goes sailing. There 
is a chapter on these in Mr. Stephens’s book. 

The ‘‘ knockabouts” are excellent examples of a 
one-design—or rather a similar design—class, and 
we can easily believe that the New England yachts- 
men have had good sport with them off Marble- 
head. 

The ‘‘double-cat” Squinx illustrated in the 
book is a remarkable craft, in reality a ketch with- 
out head sails. This is a handy rig for single- 
handed sailing, there being, of course, no fore- 
sheets to handle, but there is the objection for sea 
work of a heavy mast right in the bow, better, 
however, than a big overhanging bowsprit. The 
Squinx is 21 ft. load water line and 6 ft. 6 in. 
beam, a wholesome, comely boat, whatever opinion 
one may hold as to the beauty of the rig. 
The owner gives a glowing description of a battle 
with ‘‘a 40-mile gale,” and we can easily under- 
stand his enthusiasm if his previous experience 
had been in a single ‘‘ cat,” or, as we call them 
in England, a ‘‘Una.” The latter rig is common 
on the New England coast, especially off Cape 
Cod. An example is given in the book in the 
Olivette, a boat 22 ft. long, 9 ft. 9 in. wide, and 
with 1 ft. 6in. freeboard. She has 612 square feet 
of canvas, all of which is concentrated in the one 
sail, the mast being right in the eyes of the boat, 
and the boom swaggering away beyond the stern. 
Such a boat is one of the worst for rough weather 
and open water. The present writer well remem- 
bers being caught out in a north-easter off Block 
Island in a Yankee cat with a drunken skipper 
and a somewhat aged owner, who fortunately 
was a good man of his years. Happily the 
north-easter was a mild edition of those terrible 
autumn gales which precede the Indian summer. 
The writer then registered a vow never again will- 
ingly to go far from land in a skim-dish boat that 
would have to lower everything and show no canvas 
by which she could lay-to in a heavy blow. Most 
English readers will regret that Mr. Stephens has 
not, in connection with the Olivette, described 
““Haggerty’s patent hoist,” which is said to be 
used on so many Eastern cat-boats. 

Amongst other boats illustrated are the English 
24-rater Jack o’ Lanthorn, not a good example of 
a type now outclassed ; the Scarecrow, an Ameri- 
can fin-keeler of a kind not unknown on this 
side of the Atlantic, but which, it is to be hoped, 
will be scarcer in future ; a snugly-rigged shallow- 
draught cruising yawl, La Gloria, designed by Mr. 


Stephens, well adapted for inclosed waters; the | 


Goblin, by the same designer, said to be for single- 
handed open-water cruising, but far too shallow- 
bodied to cope with the short seas of our strong 
tidal waters, though perhaps more suitable for the 
American coast in summer. There are also canoes, 
canoe yawls, open boats, and a 20-ft. boat with a 
‘proposed sail plan for single-hander,” which is 
about the most ungraceful thing in boat canvas we 
have ever seen, but possibly may be effective. 





Our Trade in the World in Relation to Foreign Com- 
tition, 1885 to 1895. London: Chapman and Hall, 
imited, 1897. ’ : 

Probably the subject which is most discussed at 


the present time is that of the position of our trade 
in the world in relation to foreign competition, 
Many articles and papers have been written on its 
different aspects, but little or nothing has been 
done to bring these into one focus; and therefore 
those who are studying the subject will welcome 
the book which has been written by Mr. William 
S. H. Gastrell, commercial attaché to Her Majesty’s 
embassy at Berlin, and to Her Majesty’s legations 
at Copenhagen and Stockholm. He presents the 
problem whether or not our foreign and colonial 
trade is losing ground in comparison with that of 
Germany and certain other nations, whether we are 
letting slip our old and assured position of com- 
mercial supremacy ; and he supplies his readers 
with statistics which enable them to judge and test 
for themselves. The book is not very large, and 
therefore cannot give details on all subjects ; still, 
from the author’s official position and wide experi- 
ence, he has been able to fill it with information of 
a kind which is not easily available, and which 
ought, therefore, to be carefully studied. We cannot 
undertake in this article even to touch on all the 
subjects which are treated by Mr. Gastrell ; we can 
only indicate some of their main points, in the 
hope that our readers may be induced to peruse the 
book for themselves. 

Tn his introductory chapter, Mr. Gastrell explains 
the circumstances which have made the subject of 
British trade one of paramount importance at the 
present time. Among these may be mentioned 
the general depression of commerce which has 
taken place during the last few years all over the 
world, the rapid extension of the German Empire 
as an industrial nation, and the prevalent convic- 
tion that our foreign trade has been unduly losing 
ground in some directions ; whereas, at the same 
time and under identical circumstances, that of 
other countries has not decreased to an equal ex- 
tent. On the contrary, it is believed that, while 
we have lost a portion of foreign markets for some 
of our staple manufactures, other and newer indus- 
trial States have succeeded in displacing a portion 
of our time-honoured productions by similar articles 
of their own manufacture. Mr. Gastrell thinks 
that, unfortunately, there is every reason to fear 
that there has been, in many parts of the world, a 
considerable increase of the trade of some foreign 
nations at the expense of that of Great Britain. It 
is sometimes argued, however, that, even if this 
were the case, such greater expansion of the trade 
of rival companies might not be without compen- 
sation to us in other directions, inasmuch as _ it 
obtains for them increased purchasing power where- 
with to buy other classes of our commodities. Mr. 
Gastrell does not enter into the discussion of con- 
troversial points, although he indicates that he may 
do so on a future occasion. His object in the book 
which we are considering is merely to lay before 
the British public a clear and unvarnished state- 
ment of facts so far as they can be gathered 
from official sources ; leaving the public to judge 
for themselves whether there is not, in spite 
of all that optimists may persistently urge to 
the contrary, serious cause for apprehending 
that our foreign trade is by no manner of means 
in such a satisfactory condition as we are led 
to believe in many quarters. While Mr. Gas- 
trell is inclined to take a pessimistic view of the 
position, the conclusion seems inevitable, from the 
investigations he has made, that if we wish to 
retain our position as the greatest commercial 
nation of the world, we shall now have a hard fight 
before us. 

Mr. Gastrell at once admits, what no one will 
question, that our overwhelming supremacy, com- 
mercially and industrially, is not the assured fact it 
once was ; and that we are no longer in that enviable 
position of former days when we had no serious 
competitors in the world’s markets for our manu- 
factured products. The good old days are gone; 
and now, with the evolution and progress of all 
nations, we have new conditions to face and con- 
tend with. Mr. Gastrell gives an interesting sketch 
of the main factors in the change, and he pays 
special attention to the development which has 
taken place in the coal supplies of the world. He 
points out that the whole question of foreign com- 
petition with our commerce must be investigated 
under three distinct heads, namely, (1) education, 
(2) production, (3) distribution. He does not touch 
on the first two of these, but he deals with distri- 
| bution in so far as it concerns the selling abroad of 
'the manufactures of Germany and other nations, 
on the results of his own investigations ; and he 
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naturally comes to the conclusion that our com- 
petitors have prospered, and in some cases their 
commerce has encroached on ours, from a distinct 
superiority in special points connected with educa- 
tion, production, and distribution. 

Mr. Gastrell gives a very clear comparison of the 
trade of the principal nations of the world, for 
which, however, we must refer to the book itself. 
Speaking of Germany, he says that the results 
show that, from 1889 to 1895, we had improved 
our exportation of domestic products to that country 
more than the Germans had developed theirs to 
us; it follows that since German commerce in 
national products has improved more than ours, the 
improvement has been rather to foreign nations 
other than Great Britain, and we may reasonably 
conclude that Germany has to some extent ‘‘ousted” 
certain commodities of ours in neutral markets. He 
cannot, therefore, agree with many eminent men who 
maintain that we have no cause to fear any reduction 
in our commercial supremacy, now or in the near 
future. It is true that our commerce preponde- 
rates in many parts of the world, but the statistics 
given in the book prove that we are experiencing 
undue and unnecessary encroachments on our trade 
in some directions. Mr. Gastrell mentions the 
great attention which the Germans have paid to 
education ; and he expresses the opinion, with which 
few will be inclined to differ, that the status of our 
trade in the world in the near future will depend 
largely on our present power of learning and rapidly 
assimilating up-to-date knowledge of every kind; as 
also on our capability of adapting ourselves, practi- 
cally, technically, and scientifically, to the changing 
conditions of modern commerce. 

In the chapter on foreign competition Mr. Gas- 
trell discusses the changes which have taken place 
in the conditions of trade and industry, and the 
causes which have given foreigners the advantage. 
These should be carefully studied by our merchants 
and manufacturers. Especially should they note 
that one of the chief causes of success in foreign 
competition may be said to be the greater attention 
paid abroad to the art of exactly suiting the foreign 
customer’s pocket, taste, and convenience : an art 
in which foreign nations pre-eminently excel. 
Quite apart from all considerations of the many 
forms of State aid in Germany and other countries, 
which result in cheapened production, the facilities 
accorded by foreigners to trade are many, and, as 
a rule, more advantageous than ours. It may be 
taken as an axiom of modern trade that the goods 
must seek the customer, for the customer will no 
longer seek the goods, as in bygone days. In 
former times England was practically the only ex- 
port market for many of the staple articles of manu- 
facture, and often had a monopoly of the foreign 
market ; but now that the industrial products of 
Germany, the United States, France, and Belgium 
have so rapidly developed, there are several ex- 
port markets of similar articles. Mr. Gastrell gives 
some idea of the energy of the Germans in pushing 
their foreign trade, and we commend his remarks 
to the attention of our readers. 

We must pass over Mr. Gastrell’s interesting 
chapters on the growth and present state of British 
commerce, and on the trade of Great Britain with 
her colonies, although they afford many topics for 
discussion, and direct attention to those which deal 
with our textile and cotton industries and the metal 
trades. These chapters are filled with information 
of the greatest importance, and contain facts and 
figures which should be carefully pondered. We 
will find these useful in future articles ; but mean- 
time we may note that Mr. Gastrell finds that after 
due examination of the subjects connected with 
textiles and metals and their manufacture, that the 
contrast between the flourishing industries of Ger- 
many and the languishing state of industrial activity 
in England, is too marked a one to allow us to con- 
template such an unfavourable comparison with 
equanimity or passive forbearance. 

His account of the industrial progress of the 
German Empire shows that the rise of Germany 
as an industrial nation has been almost phenomenal. 
Aided by the State in every possible way, and 
partly protected from foreign competition by high 
tariffs, her industries of all kinds—whether suited to 
the country or not—came into existence, developed 
and flourished. Soon there was no sufficiently ex- 
tended market at home for such a rapid increase of 
a and an outlet had to be found abroad. 

he result has been that the relative positions of 
the German Empire and Great Britain have been 
somewhat reversed of late years. Formerly our 





chief exports to Germany were manufactured 
articles ; but latterly they have largely consisted of 
raw materials, which are returned here in the form 
of manufactured goods, not only for re-exportation, 
but actually for our own consumption. Her chief 
exports to us are manufactured articles similar to 
what we ourselves produce, and some of which are 
England’s staple products, such as woollens and 
worsteds, all kinds of underlinen, clothes, printed 
and dyed cottons, ironmongery, corner and angle 
iron, paper and glass. Our exports to her and hers 
to us are, however, in some cases unduly augmented 
in statistics by the fact that certain kinds of our 
goods—ascotton, for instance—go there tobe printed 
and to be more elaborately finished, after which 
they return to England. The details given by Mr. 
Gastrell should receive careful study, not only by 
our manufacturers but also by our politicians, 

The last chapter in the book deals with the trade 
with Japan and China, and reproduces many of the 
facts and figures which we have presented to our 
readers in recent articles, so that we need not now 
repeat them. Mr. Gastrell is of opinion that the 
competition, both in China and Japan, will yearly 
become more menacing; and that it is of the utmost 
importance that our mercantile community should, 
without delay, take such steps as are possible to 
prevent our new competitors from succeeding in 
obtaining over us undue advantages commercially 
in the Kast, as they have undoubtedly done on 
some occasions in the past. Though, formerly, we 
were perhaps able to dispense with modern inno- 
vations in methods and in minute attention to the 
smallest details, we can afford to do so no longer. 
The present necessities of our great commerce im- 
peratively demand a new and close study of the 
minutize of education, production, and distribution, 
on which the extent of our future commercial 
supremacy must inevitably depend. 

The book has a number of appendices, giving 
details of statistics and other matters which add to 
its value, and we have no hesitation in saying that 
its perusal will afford much food for reflection to 
our manufacturers and merchants. 
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WORKS MANAGEMENT. 
By the Author of ‘‘ Drawinc-Orrice MetHops.” 


In the present article I shall confine myself 
strictly to what the title implies—the management 
of engineering workshops. With the business 
department I do not propose to deal. I cannot, 
however, attempt to indicate all the duties of a 
works manager. Much less can I expect to give 
rules of universal applicability. I must confine 
myself to general principles, with such suggestions 
of detail as may appear necessary. 

There is a great variety in the characteristics of 
works managers, and also in the nature of the work 
performed by individuals bearing that title. In 
some places the manager is a grave gentleman, with 
a silk hat ; in others he wears a suit of overalls ; 
and elsewhere he does not exist at all. But the 
duties of a works manager always exist, and as 
long as somebody performs them it matters little 
what heis called. I take it that the primary duty 
of a works manager is to get the voll through the 
shops. 

When there is no manager the head-draughtsman 
usually assumes some of his functions, and the 
foremen do the rest, according to their ability and 
inclination. However, I have not known things 
work smoothly when there is no one to harmonise 
the various departments. A foreman’s responsi- 
bility, and therefore his interest, is limited to his 
own sphere, and he will not insure that continuity 
in the work which is so necessary to efficiency. 

It is the draughtsman’s business to put his ideas on 








paper. The manager has to put them into practice. 
His interests are centred in his roll of Dawtien 
and portfolio of specifications ; they extend to every 
detail of actual work. 

When, in what follows, I speak of a manager’s 
duties, I do not mean that he must personally per- 
form them, one and all. His aim will be rather to 
organise an efficient system which will leave him 
little beyond the supervision of its different pro- 
cesses—quite sufficient in a large works to keep 
him well employed. Ina small establishment the 
routine work can be undertaken by an able-bodied 
clerk, with his heart in his work, and his head on 
his shoulders. 

Method is intended to substitute memory to a 
great extent. A man’s object should be to so ar- 
range his work and books of reference that another 
can assume his duties with the greatest possible 
ease, and that the indispensable part of the estab- 
lishment shall be its system—not the individuals 
who work it. In some works there will perhaps be 
a foreman patternmaker who knows his pattern 
loft so well that neither numbers nor records are 
needed. Such a man is a treasure; so valuable, 
indeed, that the firm cannot afford to lose him, 
whatever his faults may be ! 

We will now trace the history of a job from the 
time it leaves the drawing-oftice until it is safely 
off the premises ; considering, by the way, some of 
many little details which must come under the 
manager’s notice. 

On receiving the photo copies and specifications 
his first business is to understand the design, 
noticing at the same time that the drawings are 
properly finished, dimensions legible, machine lines 
marked, &. He must then give the work a 
reference number, unless it be the custom to do 
this in the drawing-oftice. This number should be 
plainly written on the blue print, and also on the 
specification. It should be noted by each mechanic 
when he begans to work on the job, and quoted to 
the timekeeper when he pays his daily visit. 

The specification must now be placed in some 
sort of book file, and should have printed index 
columns, as descriked in article on ‘‘ Drawing-Office 
Methods,” * to indicate the processes to which the 
several parts must be subjected. Too much detail 
has been found burdensome ; the following seven 
columns will suffice in most cases : (1) Pattern No.; 
(2) Pattern; (3) Cast; (4) Forge; (5) Turn; 
(6) Machine ; (7) Order out orfrom stores. If for 
any reason the manager or foreman has not 
sufficient influence in the drawing-office to arrange 
that specifications should be furnished in this way, 
he mayadd the columns required by gumming a ruled 
strip of paper along the outer edges of the sheets, 
but at the best this is a makeshift. The columns 
need sufticient width for a three-figure number and 
a X ; 7; in. or $ in. will be found suitable. 

Four different conditions of the work may be 
conveniently indicated, viz.: ‘‘ Required,” by a 
circle to the right-hand side of the space, leaving 
sufficient room to the left for a number. ‘* Ready 
for the process ” by a dot in the circle. ‘‘ In hand,” 
a sloping line across circle and dot, and at the same 
time the folio of the written order which has 
been delivered to the foreman or leading hand. 
‘*Finished,” a line across the circle, sloping the 
opposite way. 

It may be said that the folio number referred to 
above will of itself indicate that the work is put in 
hand, but some processes, such as turning, machin- 
ing, &c., will not require a written order. It is, 
therefore, better to have a special mark. The 
circles should be marked in the drawing-oftice 
before sending out the specification, which will 
have the advantage of leaving nothing in the issuing 
of orders beyond the capacity of the manager’s clerk. 

At the same time the article is crossed off as 
finished in the patternmaker’s column a dot will 
be put against it under the heading of ‘4Foundry,” 
en when it is crossed off as cast, the circle under 
the heading of ‘‘Turning” will be dotted. This 
will be found very useful when looking out work 
for lathes or the foundry, the dots showing what 
can be put in hand at once. 

This system is not troublesome to work, but, to 
be of use, the entries must be posted up daily, and 
will then be a most valuable means, not only of 
showing at a glance the exact state of any job, but 
also how much work there is in hand for each de- 
partment. 

The manager should give the drawing-office a 





* See ENGINEERING, vol. lviii., page 20. 


‘p NOILOUG NO ANITONT UVOD ONIMOHS MAGIA “FIZ “OL ‘G NOILOAUS NO AGIISGNVT “STZ ‘YL 


RN Te rT eT ee oe 
Rint ete : oe 
i ae 7 * 





[June 25, 1897. 




















"'g NOLLOGY ‘DNISSOUD GVONTIVY AQ VANVS ‘SIZ “oq ‘FI OL Z SNOILOAG ‘NOILVLG ONIMNOG LOIULSIGQ AYVLINVG ‘“[TZ “PLA 





O 
“ 
re 
sa) 
Sa) 
Z 
O 
Z 
fx) 



































(‘gg 2bng 20s ‘uoydiusaq 407) 


IVNVO DOVNIVUYUAC OOVOIHOD WH 














































JUNE 25, 1897.] ENGINEERING. 847 








THE CHICAGO DRAINAGE CANAL 


(For Description, see Page 848.) 
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hint on the subject of specifying bolts for any job, 
as it will make a great difference to him if this be 
done properly. The following specimen entry will 
explain itself : 
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2, screws | } brass cheese | C—D 
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Fic, 217, Buckret USED WITH THE BrowN CANTILEVER CONVEYOR. A summary will be shown in the column of total 


quantities. A summary of all the different nuts 
must also. be furnished, stating whether bright- 
faced or black. 

Written orders were referred to above, and must 
now be described. The manager will need a book, 
about octavo size, interleaved with thin paper for 
copying, and with the thick leaves perforated, for 
convenience of tearing out. These should be of 
faint ruled, or better still, squared paper, with the 
printed folio number at the top of page, and imme- 
diately below it, ‘*‘ Department . Reference 
No. . Date .” These order forms are for 
the foremen of the pattern-shop, foundry, and 
smithy. - The fitting and turning foreman, who 
needs condensed rather than detailed instructions, 
is better furnished with a small note-book contain- 
ing consecutive reference numbers with titles of the 
orders. 

The three above-mentioned departments should 
not be allowed to begin any work without a written 
order, which also will serve other uses, as follows 
from inspection of the annexed order for the 
patternmakers : 


Folio 158. 
Department. Pattern shop. 
Reference No. 1060 


Date, 22/11/93. 

Drawing No. 105. 
| P. No. 3410 Iron (79) 2, 10, 10, 34 checked X.Y.Z. 
5 S411 ,, (79) 43 * = al 
8412 G.M. (77) 54, 14 core print too large. 
The figures-in brackets denotes the workman’s 
number, and those following the hours during which 
he worked at the pattérfi each day. Having found 
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the checking has made a note of it, instead of writ- | 


ing his initials as proof that all dimensions have | 


been verified. The entries as far as the kind of 
metal are made in the manager’s office ; all that 
follows is noted in pencil inthe shops. This method 
takes no longer than scribbling on the back of a 
piece of glass-paper, and is much more satisfactory 
to thetimekeeper. The following is a similar order 
for the foundry : 
Folio 183. 

Department. Foundry. 

Reference No. 1060. 

Date, 27/11/93. 

4 off P. No. 3410 Iron A quality (54) 8, 5 weight 120 Ib. 

Bi uss 3411 ,, A (57) 2, 10, 1 2: 

1, ,, 3412G.M.E (48) 3 

This explains itself. The foreman moulder should 
have a list of a few standard mixtures of iron, gun- 
metal, and brass, each with an initial letter. When 
the order is completed the form is handed to the 
weighing clerk, who fills in the weights, and passes 
it on to the manager. 

Order forms must be returned to the manager’s 
clerk as soon as executed, to avoid delay, and on 
receiving them he will cross through the order with a 
blue pencil, and also cross off the corresponding folio 
in the order-book. He will also mark the ‘‘finished” 
line through all the circles on the specification to 
which the order form refers; dot the following circles 
to show that the work is ready for the next process ; 
enter the weight in the prime cost book, or wherever 
else it may be the custom, and file the form with 
the assurance that he has done his best to further 
the work. All this is necessarily tedious in the ex- 

jlanation, but it saves more trouble than it gives. 
Tt is not an imaginary scheme, but ‘‘ the survival 
of the fittest ” in the author’s experience. 

The accompanying specimen specification will 
serve to illustrate the working of the process. It 
is that of a job in progress, as is evident from the 
fact that some of the circles are crossed through, 
and others are not: 


” 
25, 


” ” 


” 


P Ref. No. 923. 
Specification of 14-in. Double Lever Safety Valve. D. No. 97. 
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The smithy orders are rather different to the 
others, in that they have sketches of the work re- 
quired, with dimensions copied from the tracing, 
but with allowance for machining, and a letter in- 
stead of P. No. , copied from the specification. 
The letters must be stamped on the forging, and all 
P. Nos. arranged to be legible on the finished 
article, unless it is bright all over. These orders 
should be written out at the same time as the 
others, or before, as when the tracing is away in 
the pattern-shop there will be difficulty in making 
the sketches. 

The practice of drawing each piece full size on a 
board seems an unjustifiable expenditure of time, 
introducing another chance of error, and is, in any 
case, less accurate than setting the callipers to a 
rule. In the writer’s experience it has never been 
found necessary. A very small matter often makes 
a great difference in the working of a system, and 
sometimes the method is credited with an unsatis- 
factory result, which is really due to some imper- 
fection in a minor part. Thus, if sketches are 
made in pencil on thin paper, and transferred to 
the order forms with carbon paper, the dimensions 
will often be hardly legible, especially after the 
addition of an average amount of dust and oil. I 
have always used Marcus Ward’s dry process copy- 
ing ink, which is transferred to the thin paper by 
simply pressing the dry sheet on the damp writing, 
giving the best result with the least trouble, and 


supplying the smiths with permanent sketches in 
black ink. 
Having traced the work into the various raw- 


material departments, we must now find a lodging 
for it on coming out. 
greatly modify this, but, if possible, a number of 





Existing conditions will | 


strong shelves subdivided into bins should be con- 
trived, and each bin ticketed with one of the 
current reference numbers, and used asa receptacle 
for all small castings and forgings belonging to the 
job. Large castings, not being easily lost, may lie 
on the ground near at hand. Unfortunately this 
arrangement occupies a good deal of space, but it 
is a great convenience, especially when work may 
be in hand for some time. 

A pattern register should be kept either in the 
manager's office or in the pattern loft, unless the 
record in the drawing-oftice is sufticiently available 
to render it unnecessary. This will have an index, 
consecutive P Nos., with description, and also a 
classified summary, to which the index will refer. 
It is very advisable there should be some systematic 
manner of storing patterns, preferably with refer- 
ence to their numbers, but the author is not able to 
suggest any arrangement he has found altogether 
satisfactory, especially in view of the state of 
chronic overcrowding which obtains in most stores. 

It is important that the workmen’s time should 
be correctly booked, but, unfortunately, the time- 
keeper does not usually know very much about 
what is going on in the shops, and, therefore, he 
has difficulty in putting the work under its right 
heading. The duties of manager’s clerk and time- 
keeper may very conveniently be undertaken by 
one person. 

A specimen entry in the time book will read : 
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15 6 Planing es ee --| 3410 1060 

4 ” oe i 3411 | 1060 

28 |} 10 Forging 1000 iP xi 1213 
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The timekeepers must insist on having the 
P. No. of every casting, not its name, also quan- 
tities wherever possible, but this requires care in 
observing if the articles are really finished, as, for 
instance, a turner may give his time as turning 12 
valve spindles, when he has really only roughed 
them out, and the next day perhaps he will give 
his time as turning five spindles, when he means 
he cut the square thread on five out of the first 
dozen, still leaving the thread for the handwheel 
nut to becut lateron. A little care in booking the 
time will make all this clear, but if the care is not 
exercised great confusion will result. 

A few standing orders should have a permanent 
reference number, such as machine-shop cleaning, 
&c., repairs, machine-shop extensions and improve- 
ments, foundry general work, foundry plant (boxes, 
&e.), offices. 

Finished articles go from the fitting-shop to the 
paint-shop, which should be large enough to store 
whatever may be awaiting removal. 

The manager should have a note-book, entered, 
like that of the foreman, with consecutive reference 
numbers and title of orders, but having in addition 
columns similar to those m the specification. In 
this will be noted whether any job is in hand, 
finished, or off the premises, and, in the case of 
small orders which have no _ specification, the 
columns for order number folios will be made use 
of. Sometimes the general order-book will render 
this one unnecessary ; but in the writer’s cireum- 
stances, it has been found a great convenience. 

The manager will treat directly with foremen or 
leading hands, but this must not prevent his study- 
ing the peculiarities of each of his workmen. The 
subject of ruling, in any sphere, is a wide one, 
and not one in a hundred is specially qualified. 
We may assume that all men have a maximum 
and minimum efficiency, and some a_ special 
capacity for exertion on emergency. The minimum 
will soon be reached, without any bad inten- 
tion, if work be short, or supervision lax, and 
becoming habitual, the loss will be serious. The 
powerful influence of example in manager and fore- 
men will tend to keep the output nearer the maxi- 


/mum, especially if lazy characters are judiciously 


weeded out. Boys, of course, are always liable to 
waste their time, but much may be effected by a 
friendly conversation upon the truism that personal 
interests are identified with those of the business, 
and the assurance that .fidelity to work will be as 
certain of its reward as laziness is of punishment. 
Any elements of honourable feeling will be 
awakened, and good advice, kindly and firmly given 
by the works manager in his own office, will be 
greatly appreciated by many a lad, and may make 
him thorough from principle instead  of- policy. 





Fear never has and never will draw out the highest 
abilities of which human nature is capable. Let the 
manager remember the immense influence his posi- 
tion gives him ; let him assure a lad that he will 
inquire of the foreman, from time to time, how he 
gets on, and offer his counsel if the youngster finds 
himself in any difficulties, and he will, perhaps, 
have influenced a whole life to stick to the path of 
duty. 

But persistent offences against order cannot be 
trifled with. The manager must master his men, 
or they will manage him. First one day’s suspen- 
sion, then a week ; then a month’s degradation to 
inferior work ; then dismissal, for old offenders, 
will have a salutary influence upon the discipline 
of the workshop. Workmen should be instructed 
to point out any defects about the machines, teeth 
missing from gear wheels, &c., and if repairs are 
not carried out at once a note should be made, so 
that the matter may not be forgotten. 

Prime-costing and estimating will claim the 
manager’s attention, but as both these subjects 
have been ably dealt with by others, I need not go 
into them here. 








THE CHICAGO DRAINAGE CANAL. 
(Continued from page 771.) 

On pages 848 and 849 we publish a number of 
illustrations referring to details of interest on 
various parts of the canal works, not selected in 
in any order of the various sections, but taken 
somewhat at random. Fig. 211 is a view of the 
very important pumping station of the sanitary dis- 
trict, employed for draining the channel, or rather 
that part of it included between Sections.2 and 14. 
The capacity of the pumps is 26 millions of gallons 
in 24 hours; and this figure gives an idea of the 
great difficulties that were encountered from water 
during the execution of the works. Fig. 212 shows 
the method adopted in taking the existing railways 
over the channel. In a recent article we explained 
that this is one of the great difficulties of the work, 
the solution of which has been postponed to as late 
a date as possible. That these railways must cross 
the canal by permanent bridges is certain, but the 
precise character is only now being determined. 
As most, if not all, the railways affected are built 
on the surface level, it is evident either that the gra- 
dient must be raised or moving spans adopted. The 
latter, having in view the probability of the channel 
becoming ultimately a ship canal, is the only practical 
plan, though as some of the lines are more than 
single tracks, the expense incurred will be very 
large. Meantime the method adopted has been to 
complete the canal bed to each side of the railway, 
leaving a sufficient bank beneath the line. The 
illustration shows such a crossing, where the Santa 
Fé Railroad crosses the canal near Lemont on Sec- 
tion 8. As will be seen, the bank is not left solid, 
pbut--a tunnel is formed through it. The illus- 
tration shows the cutting, which is in rock, and 
the heading of the tunnel or culvert, before its 
final enlargement. These banks will, of course, be 
removed when the permanent bridges are erected ; 
but until this is done the canal must remain incom- 
plete. Fig. 213 gives a good idea of one of the 
troubles frequently encountered by the contractors 
during the progress of the works. We havealready 
commented on the irregular nature of the ground, 
even in the rock formation, where faults often 
resulted in extensive land-slides. Such a slide is 
well illustrated by the engraving ; their occurrence 
involved the necessity of increased excavation, 
the construction of retaining walls at the faulty 
places, and careful refilling at the back. The land- 
slip illustrated occurred in September, 1896, and 
was one of the most extensive on the works. Fig. 
214 shows the car and slope method of excavation, 
adopted by Messrs. McArthur and Co., one of the 
contractors. It was suitable for work in the 
more easily handled glacial drift, and consisted 
in laying a series of tracks on the bed of 
the canal running into other tracks up the 
slope, at the head of which was a winding ens 
gine. The dump cars were loaded on the bed of 
the excavation, and were drawn by horses to 
the foot of the incline, when the hauling ropes from 
the winding engine were attached, and the cars, two 
in each train, were raised to the top of the bank 
and conveyed to the spoil bank. Fig. 215 shows 
the MHulett-McMyler derrick and conveyor in 
operation. This system has already been described 
in ENGINEERING. The derrick, which was mounted 
on rails-laid in the bed- of the excavation, had a 
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swing arm long enough to bring the contents 
of the skip over the dumping cars at the lower 
end of the conveyors shown in the illustration 
on each bank; these cars were loaded by tip- 
ping the skip, and the cars were hauled up the 
conveyor tothe dump. Fig. 216 is an enlarged 
view of the skip loaded and suspended to the chain 
of the derrick. As will be seen in the foreground 
of Fig. 215, a large number of skips were employed, 
and loaded while the operations of hoisting and 
discharging were being carried on. Fig. 217 isa 
view of the standard type of bucket used on the 
Brown cantilever which was so_ extensively 
employed on the canal works, and which has 
already been described. It will be remem- 
bered that the Brown cantilever consisted of a long 
span girder supported on a central pier that was 
mounted on rails and could be traversed along the 
canal bank. The lower member of the cantilever 
was inclined, and one end extended as far as the 
centre of the canal, while the other stood over the 
top of the spoil bank. The skips were loaded in 
the excavation and hoisted so as to clear any 
obstacles. The hauling gear then took charge and 
traversed the skip by means of a carriage running 
on a track on the lower member of the cantilever 
to any desired point over the spoil bank, when the 
locking gear was tripped, and the contents dis- 
charged. The skips were 6 ft. long, 6 ft. wide, and 
3ft. deep; they had a capacity of 75 cubic feet 
water measure, and held about 1? cubic yards of 
rock in place. Fig. 218 is an illustration of 
a form of grab that was much used when the 
ground was suitable, and -which much_ re- 
sembles the Priestman grab of this conntry. 
It is a form made by the Hayward Company, of New 
York, and has a capacity ranging up to 10 cubic 
yards. As will be seen from the engraving, it con- 
sists of a series of concave segments hinged to a 
circular frame ; when opened and dropped the 
pointed ends of the segment penetrate the ground, 
and by hauling on one of the ropes by which the 
grab is suspended, the pulley in the centre is raised 
as shown in the second figure, closing the segments 
of the grab and retaining its contents, which are 
discharged on the spoil bank by slacking back the 
controlling rope. 
(To be continued.) 








THE BEHR MONORAIL SYSTEM. 
(Concluded from page 788.) 

WE publish this week on a two-page plate, and 
on page 854, further illustrations of the carriage 
designed by Mr. Behr to run on his single-rail 
railway at Tervuren, and constructed by the 
Gloucester Railway Carriage and Wagon Company, 
of Gloucester. Like all the rest of the system, this 
carriage must be regarded as experimental, and the 
experience obtained during the next few months 
will no doubt teach the inventor many lessons, and 
suggest not a few important alterations, when Mr. 
Behr shall repeat his experiment on a still larger 
scale, as he hopes to do in the near future. The 
vehicle is 58 ft. long and about 11 ft. wide. It is 
framed entirely of steel. Its bottom edge is 7 in. 
clear of the sleepers, and the floor level is about 
5 ft. above, the height of the bearing rail from the 
sleepers being 4 ft. 14 in. From the floor or upper 
deck of the carriage the sides rise so as to give a lofty 
enclosure for the passengers, and the roof is arched 
as shown in the cross-section, Figs. 22 and 23. 
The same figures indicate the transverse form of 
the carriage, which is made with a deep recess run- 
ning for its whole length to receive the wheels and 
trucks on which it is carried. The driving and 
guiding mechanism is contained in the hold of the 
carriage, the electric motors being attached to the 
‘framing of the lower deck. As is shown on the 
plan of our two-page plate, and more clearly from 
the perspective view we published last week (see 
page 808 ante), the ends of the vehicle are tapered 
to an edge to reduce the air resistance when running 
at high speeds. The capacity of the carriage is 100 
passengers, for whom seats are provided in four 
rows, each passenger being provided with a sepa- 
rate seat, specially shaped to reduce, as far as 
possible, the unpleasant effect of centrifugal force 
when passing over sharp curves at a high speed. 
Internally the carriage is divided into compart- 
ments, one of which, 20 ft. long by 5 ft. 6 in. 
wide, being reserved for the use of royalty. No ex- 
pense has been spared in the luxurious internal fit- 
tings of the compartments, which are upholstered in 


Utrecht velvet, the joiner’s work being in Spanish ma- 
hogany, and the roof linings of imitation leather. The 
weight of the carriage is about 55 tons, which is 
considerably in excess of the designer’s intention, 
the weight originally proposed having been 47 tons. 
There is evidence throughout the whole structure 
of remarkable skill and ingenuity in providing 
against the many unknown conditions that will be 
met with when running at the velocities intended, 
and whatever may be the result finally attained, 
Mr. Behr deserves the utmost credit for anticipating 
and preparing for every difficulty that can be fore- 
seen. It would be impossible for us to describe 
the mechanism of the carriage in minute detail ; 
that would require far more complete drawings, 
and more space than is at our disposal. It 
will, therefore, suffice for us to give a general 
idea of the leading features of this bold and 
unique experiment. As will be seen from Fig. 20, 
the roof of the carriage is double, the dis- 
tance between the outer and inner casings being 
sufficient to admit of a device for supplying 
air to the interior of the carriage, without any 
violent draught. Ventilators are placed on the 
roof, and air flows through them into the space 
between the casings, where it is met by a series 
of baffle plates, that gradually reduce the velocity 
of the current, until it flows through openings 
in the inner casing, at a convenient rate. As 
will be seen from the longitudinal section, the 
carriage is lighted by incandescent lamps, taking 
their current from the main circuit. The tri- 
angular chamber in the bow of the carriage is 
reserved for the driver, who has at his command 
various devices for controlling the current, mani- 
pulating the special air brakes, and putting on 
the hand brakes for bringing the carriage to 
rest. The switch gear could not be explained 
without illustrations ; it is very complicated, and 
would doubtless be capable of much simplifica- 
tion. Its functions are to couple the motors, two 
in series when starting, and afterwards two in 
parallel, and for shunting the magnetic fields so as 
to obtain the maximum speed. Resistances are 
inserted in series with the motors when first switch- 
ing on, and also when they are first thrown into 
parallel. The switchboard, as well as the motors, 
was designed and made by Messrs. Thomas 
Parker, Limited, of Wolverhampton. One of the 
original features of the Behr carriage is the arrange- 
ment adopted for checking the carriage when run- 
ning at a higher speed than could be controlled by 
existing forms of brakes. For this purpose the 
tapering ends forming the bow of the carriage, are 
fitted for their whole height with a series of louvre 
plates turning on vertical spindles, the lower ends 
of which are extended beneath the floor and carry 
wormwheels that gear into a series of worms on a 
horizontal shaft. These are shown in the longi- 
tudinal section, as well as the handwheel and bevel 
gear turning the shaft. By operating this wheel 
all the louvre boards on each side of the bow are 
opened more or less at the will of the driver, and air 
resistances are created by the exposure of the inner 
sides of the louvres and the side plates of the 
frame. It is intended that as soon as the speed 
is reduced to convenient limits by this means, that 
the stop should be completed by means of the 
hand brakes, which can be applied to each wheel 
of the carriage ; the position and method of hang- 
ing these brakes is indicated in the longitudinal 
section. 

The carriage is supported by eight wheels, 4 ft. 
6 in. in diameter, mounted intwofour-wheeled trucks 
which are coupled at the centre by means of a 
universal joint. The very short axles of the 
wheels run in boxes mounted on pedestals that are 
riveted to the main frame, and the carriage is hung 
on the boxes by means of cast-steel curved hangers 
to springs, one on each side of the wheels, the 
springs being beneath the axles. The general 
arrangement is shown in the section and plan, 
Figs. 20 and 21, and also in detail Figs. 24 to 27. 
We may mention here that the bearings through- 
out have been fitted by the Roller Bearings 
Company, of Delahay-street, Westminster, and 
whose system we described and illustrated a 
few weeks since. There are four electric motors, 
placed in the hold of the carriage. Thus two wheels 
of each truck are driven, the two outer wheels run- 
ning free. Figs. 20 and 21 show the disposition 


clearly, and from these figures it will be seen that 
the motors are placed on opposite sides of the 
truck, each being coupled to an independent wheel. 





The motors are of the four-pole type, with toothed 





armatures wound with Kickmeyer’s coils. Each 
motor is designed for developing 150 horse-power, 
when furnished with a 700-volt current and running 
at a speed of 600 revolutions per minute. As will 
be seen, the motors are bolted to the lower deck of 
the carriage, and a rigid distance-piece (see Fig. 20) 
connects the motor shaft with the axle of the 
driven wheel, the speeds of each being equal. 
The means of transmission is a Renold steel chain, 
which appears to have given satisfactory results 
when tested at the Gloucester works. As already 
explained, the motors are controlled by a switch- 
board placed in the driver’s compartment. When 
the carriage is started, the four motors are connected 
in ‘‘ two-parallel-two-series”” with a resistance in 
series between them. This resistance is gradually 
removed, and the connections are then shifted, 
until all of the four motors are connected in parallel 
with the resistances in series. This resistance is then 
cut out, and the motors in parallel are connected 
directly across the full electromotive force. If a 
higher speed is desired than is obtainable by the 
normal mode of working, the series field winding of 
the motors is shunted through the resistances. 
Fig. 24 is an enlarged detail showing the axle of one 
of the driven wheels of the truck. As has been ex- 
plained in a previous article, the current for the 
motors is taken from a conducting rail laid on the 
sleepers, with insulators interposed for the whole 
length of the track. The current is supplied to the 
motors through collectors on the carriage, kept in 
contact with the conductors, and the position of 
which is shown in Fig. 20. The return circuit is 
made through the wheels of the trucks and the 
carrying rail. 

Besides this carrying rail there are four guiding 
rails, two on each side of the iron standards forming 
part of the permanent way. Working in contact 
with these rails are sixteen pairs of small guide 
wheels ; there are thus sixteen of these wheels kept 
in contact with the upper guide rails, and sixteen 
with the lower. The wheels are 18 in. in diameter, 
and they are mounted on shafts of the form shown in 
detail in Figs. 28 and 29. Slots are cut in the steel 
plating of the carriage, adjoining the rails for the 
wheels to pass through and make contact with the 
guide rails. The shafts are mounted at the ends of 
an adjustable frame shown in Fig. 20, and secured to 
the main fraine of the carriage in such a way as to 
maintain the wheels in contact with the guide rails. 
The principal work that will be thrown on this 
device, will be in passing round the sharp curves 
which are characteristic of the Tervuren experi- 
mental line. 

The electric station which is to supply current 
for the Behr monorail carriage, is being furnished 
by the Exhibition authorities, but unfortunately it 
is still far from being complete. Indeed, although 
we believe that at the present time about one- 
fourth of the ultimate power is available, some 
weeks must still elapse before the full energy will 
be available. The delay thus caused by the Ex- 
hibition authorities is most unfortunate, not to 
use any stronger word,’ and represents an irre- 
parable loss to the exhibitor, who hoped to 
recoup his very large outlay to some extent, by 
the sums realised for carrying passengers. The 
loss due to this condition of unreadiness, which 
has extended throughout the whole Exhibition, can 
never be recovered, though Mr. Behr will, to some 
extent, be compensated, if he finds, as we sincerely 
trust he may, that experience will justify his 
claims as to speed, safety, and economy. 

At a future time, when his trials are over (we 
do not refer to those arising from the unreasonable 
delays of the Exhibition authorities) and results are 
to be obtained, we shall return to the subject, and 
at the same time publish illustrations of the power 
stations, and of Messrs. Parker’s motors. 








PETROLEUM IN VENEZUELA.--It is expected that petro- 
leum will shortly be worked in Venezuela upon a large 
scale. The Venezuelan petroleum fields are situated near 
the Rio San Miguel, a tributary of Lake Maracaibo. The 
Venezuelan fields are stated to present a close resemblance 
to those of Pennsylvania. 





AMERICAN LOCOMOTIVE PERFORMANCE.—A recent run 
over the Chicago, Burlington, and Quincy Railroad from 
Chicago to Denver, a distance of 1025 miles, was made in 
exactly 1069 minutes. This was only a small fraction less 
than a mile per minute for the longest continuous run 
ever made by any railroad company. No special prepara- 
tion was made for the trip. The various engines which 





drew the train were selected as those most convenient, 
and the crews were those accustomed to the engines, 
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We illustrate on the pre- 

















sent page two presses for 
baling cotton. They were 
constructed by Messrs. 
Rice and Co., of Neville 
Works, Elland - road, 
| Leeds, and are designed 
to press 400-lb. bales to 
a a thickness of 12 in. This 
| is done at two operations, 
the first press bringing 
the bale to 20 in., and the 
| ? | second completing the 

Mid ‘ec \ew’o0s04 operation, 
Referring to the engrav- 
ings, Figs. l and 2 show the 
half-baling press. It consists of three cylinders and 
rams, attached toa moving table which travels up inside 
the cotton box formed by the ribbed plates seen in 
illustration. There are two strong cast-iron hinged 
doors at the top, through which the cotton, 4001b., 
required to form a bale is thrown. The doors are 
then closed and secured by means of the handle shown. 
The valve is opened and the table begins to rise. The 
valve is so contrived that pressure is supplied at first 
to the centre ram only, the two outside cylinders 
being simply filled with water from an overhead 
tank as the rams are carriel up with the table. 
As soon as the centre ram is unable to compress the 
cotton any further, the valves open to the outside 
cylinders, and all three rams together compress the 
cotton into a space of 20 in., the original distance 
between the aie being 16 ft. Gin. The top doors 
are again opened, and the partly finished bale is 
removed by mechanical means and placed on the table 
of the finisher press (Fig. 3). The rams and _ table 


then descend, their weight forcing the water in the 
cylinders into the overhead tank to be used over 
again. 
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The finisher press (Fig. 3) is of very strong con- 
struction. 


It has two rams cased with phosphor- 
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bronze, and working in steel cylinders, giving a 
total pressure of about 1500 tons. The cotton is here 
compressed to a space of 12 in., being the finished 
depth of the bale. All the cylinders in these presses 
are mild cast steel, the columns are of mild steel, and 
the rams cased with phosphor-bronze to prevent corro- 
sion and to give a smooth surface for the leathers to 
work on. The finished weight of the two presses is 
approximately 70 tons. 


MICROSCOPE ACCESSORIES FOR 
METALLOGRAPHERS.* 
By Joun E. Sreap, F.I.C., Member of Council. 

As it is evident that the science of the microscopic 
study of metals, introduced by Dr. Sorby 30 years ago, is 
rapidly becoming popular and of practical value, and 
knowing that it can only be after a long and close in- 
dividual study that the student can be able to understand 
and interpret the significance of what the microscope 
reveals, it is thought that any hint which will facilitate 
and enable the metal-microscopist to rapidly get through 
his work will not be unwelcome. 

During the last few years the author has diligently pro- 
secuted metal-micrographic work, or, as_ it might be 
termed, the study of ‘ Metallography.”+ During such 
studies it has been necessary to cut and prepare hundreds 
of sections of metals and their alloys, and as this cutting 
and preparation at first occupied a very large amount of 
time, endeavours were naturally made to find means 
whereby the physical labour and time might be materially 
shortened. At first all specimens which were capable of 
being hand-cut were hand-sawn by the excellent little 
blades manufactured by the Millar’s Fall Manufacturing 
Company, but soon after it was found that this same com- 
pany manufactured special machines which could be 


Paper read before the Tron and Steel Institute. 

+ The term metallography is not one usually employed 
in metallurgy, and might, we think, be used instead of 
the more lengthy term given to it by Mr. F. Osmond of 
‘* micro-metallography.” 
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driven by power or be worked by hand, and as these 
machines are so admirably adapted for the metal-micro- 
scopist, asketch and a brief description is here introduced 
(Fig. 1 on the next page). 

1t will be noticed that the sample is held ina horizontal 
vice, and it is capable of taking pieces 34 in. 5 in. in 
section. An 80-lb. steel rail can be readily held in this 
machine and be cut inio sections. The saw frame is 
caused to travel backwards and forwards about 40 times 
per minute, and is kept in a true line by a guide, upon 
which the frame slides. The pressure on the work can 
be regulated by weights which may be placed on the top 
of the guide carrying the frame. It only requires about 
a boy-power to work it, and this can be applied either by 
a boy himself or an equivalent power from an available 
engine shaft, or by either a small gas or steam engine or 
electric motor. As soon as the piece is cut, by a very in- 
genious arrangement a small clutch is thrown out, and 
the saw at once ceases to travel, and if necessary an ar- 
rangement can be adapted so that when the work is done 
an electric bellis made to ring in any part of the building, 
calling the attention of the attendant. When large sec- 
tions are to be made, the time taken may exceed two 
hours, and in such a case it is not necessary to superintend 
the operation, as the machine will work well without 
attention, and it is important to have some means to 
indicate when the work is completed, hence the import 
ance of having a bell. It is possible to cut out pieces 
little more than ;{,; in. in thickness if desired. 

The pieces when cut are polished up by a method prac- 
tically identical with that described by Dr. Sorby. 

Mounting the Specimens.—It often happens that the 
pieces of steel or metal to be polished, either because of 
their extreme hardness or other cause, are not regular in 
shape, and the surfaces polished are not parallel with the 
opposite sides. I believe that nearly all other workers 
cut or grind the pieces until the two sides are parallel, 
and when they have abundance of time and plenty of 
assistance it is a very desirable condition of things to 
obtain; but in my own ease the work has had to be done 
in leisure hours, and every moment has to be saved in 
order to arrive at a maximum amount of result with a 
minimum amount of labour and time, and as the prepara- 
tion of pieces of regular thickness involved the loss of 
valuable time, and also as it is only one flat surface which 
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is really required, it was necessary to devise a simple 
method of mounting irregular shapes on glass so that the 
polished face of the sections are always parallel with that 
of the microscope slide. 

The apparatus may take many forms, but in that I 
have adopted (Figs. 2 and 3) it consists of an arrangement 
similar to a simple microtome for section cutting. 

A still more simple device (Fig. 4) consists of a piece of 
plate-glass, on which are cemented at opposite sides strips 
of glass of equal thickness. There are four sets or steps 
having a depth or thickness of $in., the second 4, in., 
the third } in., the fourth ;%,in. This arrangement can 
be made by any one, and costs practically nothing. 

The illustrations on the preceding page explain suffi- 
ciently the character of these simple apparatus, and they 
also indicate how they are to be used. 

Plastic Bedding Material.—In examining metal sections 
it is necessary to make many observations on the same 
piece. First, after simply polishing; second, after 

jlishing and attacking with liquorice infusion, called 
oy Mr. Osmond the ‘polish attack;” third, after 
slightly etching with iodine or other corrosive solvents, 
and several times after, when the section is still more and 
more acted upon by such solvents. This being the case, 
it is important that a simple means should be adopted 
to rapidly and perfectly level and attach them to the 
slides temporarily, without having to resort to the use of 
Canada ha or other similar adhesives. I have found 
that by the use of very simple apparatus it may be 
rapidly effected. 

‘The temporary support is a plastic material made by 
mixing thick petroleum oil with common whiting, and it 
is applied in the following manner: The irregularly- 
shaped mass or section of metal is placed polished face 
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downward upon the head of the microtome, or upon the 
plate-glass of the second and more simple apparatus, and 
at such a distance from the levels that a slide placed 
across them will barely touch the back of the specimen. 
A piece of the plastic material above referred to is then 
pressed upon the centre of the slide to which it adheres ; 
this is then turned down, and is pressed on to the back 
of the specimen until the glass rests on the guides on each 
side ; the slide is then removed with the section adhering 
to it, having its polished surface exactly parallel with that 
of the slide. The whole operation only takes about three 
seconds to complete. After examination the section may 
be removed most readily, and further treated if necessary. 
When it is necessary to rigidly mount the section, it is 
placed in the same position on the levelling stage, but is 
slightly warmed previously, as also is the slide. A suffi- 
cient quantity of a mixture of beeswax and rosin, 1 to 1, 
is dropped upon the centre of the slide, and this is then 
turned over, and is placed on the section so that the 
cement comes in contact with the metal. It is allowed 
to cvol in this position, and when cold is ready for covering. 

Canada balsam is a good material for mounting most 
metals, but in many cases the colour of iron specimens 
changes in time. It has been found, however, that if steel 
or iron specimens have been well soaked in lime-water, 
and, after washing with water and alcohol, then heating to 
about 200 deg. Cent. for a short time previous to being 
covered, the colour does not change, at least in a trial of 
one year. Whether or not it will change in a longer 
period time alone will tell. The balsam should be very 
thick, and be applied after heating to the heated speci- 
men. A temperature of 100 deg. Cent. is sufficient. 
Every book on. the microscope fully explains how to fix 
the cover glass with Canada balsam ; such instructions 
need not therefore be repeated here. 

All the examinations and photographs are best made on 
the uncovered specimens, for the reflection from the glass 
of covered objects, when vertical light isemployed, causes 
a flare of light which makes it difficult to see clearly the 
finer details, and almost impossible to photograph them. 

Simple Method of Illumination.—In the examination of 
metals and alloys it frequently happens that a low-power 
objective is necessary, and in such cases it is important 
to have large areas of the specimen very perfectly illumi- 
nated with vertical light. The method I have adopted 
answers the purpose admirably, and is constructed out of 
a microscopic slide 1 in. by 3 in. and a very thin cover 
glass, the size varying according to the objective in use 





(Fig. 5). A stick of sealing-wax C lin. long and } in. 
square, more or less according to requirements, is melted | 
upon and across the surface of the cover glass D about 1 in. | 
from one end. After this has set, the edge of the cover | 
glass A is gently heated, and is embedded whilst still hot 
along the edge of the sealing-wax, at an angle of 45 deg., 
where it is retained in position until it is fixed. A piece of 
card B 1 in, square is thoroughly well smoked by Laldieg 
it over a burning taper until the soot completely covers the 
surface. It is then, whilst still hot, placed vertically into 
the sealing-wax immediately behind the glass reflector. 
This is to prevent light from the microscope stand or from 
the room being reflected into the microscope. 

This arrangement is very satisfactory, and half-a-dozen 
such illuminators may be used for as many different object- 
glasses. 

The sketch (Fig. 5, page 851) will make the matter 
thoroughly clear. 

The Universal Illuminator for Low Powers.—This ar- 
rangement I have designed so that the glass reflector can 
be turned to any angle, and can be raised or lowered as 
may be desired according to the thickness of the speci- 
men examined, and when not in use can be packed up into 
very small compass : 

The sketches, Fig 6, page 851, will explain its form. 

Micro-Mechanical Apparatus.—If is often desirable, 
after the examination of a metal, to determine what part 
of the structure is weakest, and this we have found can 
often be determined by bending the microscopic section 
itself, either by steadily applied pressure, or by percussive 
force, taking care, of course, to arrange to have the 
polished surface convex. This can be readily effected by 
placing the section, polished side down, over a Y-space 
cut out of a solid piece of steel, and applying force to the 
back so as to can the specimen. 

As this method of investigation was found to be most 
useful, asimple form of apparatus was devised to facilitate 
the work, the nature of which will be readily understood 
by help of Fig. 7, page 851. 

The spring attached to the block carries at the other 
end a small blunt chisel of steel, which naturally rests 
with some force on the bottom of the recess in the block. 
The specimen to be examined is laid across this recess, 
and the chisel allowed to rest on its back, where, owing to 
the force of the spring, it is kept in position. 

If it is desired that a gentle and steady pressure be ap- 
plied, the block and chisel are placed between the jaws of 


a vice, and are then screwed up to the desired ager If 
yercussive force is desired, the chisel is struck with a 


1ammer. Sometimes a piece breaks, but that does not 
matter; for the two portions are then placed together 
again on a glass slide, and are examined, when the track 
of the fracture can be readily traced, and the nature of 
the structure through which it has passed noted. 

If the piece does not break right through, the weak 
places often do give way, and it is easy to see under the 
microscope what the structure is like at these places. 

The diagrams, Figs. 8 to 10, page 851, illustrate fully the 
value of this method of investigation. 

The first (Fig. 8) is a piece of wrought iron which has 
been bent in a line with the grain, or direction of rolling, 
showing the weakness located where the cinder is present. 


The second (Fig. 9) shows that the cementite or carbide 
of iron in blister-steel is the track along which the frac- 
ture travels. 





The third (Fig. 10) is tin containing phosphorus, show- 
ing that the weak points are located in the white areas 
of phosphide of tin. I might give many more illustra- 
tions of the use of micro-mechanical examinations of steel, 
but it is not necessary, as those given are sufficient to de- 
monstrate its value. 

Micro-Photographic Apparatus.—It is very often of 
importance to photograph the structures of metals, and a 

reat many micro-photographs of very high value have 
cen brought before our notice. 

Dr. Sorby, of course, was the pioneer in this work, and 
later Professor Martens, Messrs. F. Osmond, G. Charpy, 
and others have produced results of exceptional excel- 
lence. 

I believe most of these gentlemen have used photo- 
graphic arrangements which necessitated the microscope 
tube being turned down in the horizontal position, but 
this difficulty has been got over by certain gentlemen by 
a special arrangement, in which the microscope is retained 
in a vertical position, and the vertical rays are reflected 
to the horizontal plate by a suitable mirror placed at right 
angles inside the tube itself. This arrangement is an 
excellent one, and undoubtedly gives good results, and 
where a very long camera body is required, is in my 
opinion preferable to any other. For general work, how- 
ever, I have found that a much more simple arrangement 
is preferable, and as I have taken more than 600 micro- 
photographs vy it, and know how easily it is worked, I 
introduce here a brief description. 

The two illustrations, Figs. 11 and 12, page 851, will 
aren gs explain the nature of the apparatus. 

It will be observed that the microscope stands between 
two parallel guides, fixed upon the base of thestand, and 
these are about 15 in. apart, quite sufficient space for the 
head of the microscopist to pass between. The camera is of 
conical bellows form. The back or topis cut out from a flat 
1-in. board, with an opening in the centre large enough to 
take a 7 by 5 plate carrier or ‘‘ back,” and is arranged 
so as to fit into the openings of the parallel guides, 
between which it can be readily aiel ae or down, 
and can be secured at any point by slightly turning 
the two sets of screws, one at each side. Fig. 12 re- 
presents the normal position of the microscope, which 
is always used in a vertical position, the camera 
being simply secured at the top of the frame, quite out 
of range of the head of the microscopist. hen the 
photograph has to be taken, the object being in exact 
visual focus, the camera is lowered until the loose fitting 
cap falls over the eyepiece. The focussing is now 
effected by placing a flat piece of clear glass at the top 
of the camera instead of the ordinary ground glass, and 
the object is examined through a second eyepiece, which 
is simply placed upon the glass surface, the final ad- 
justments being made by turning the micrometer screw 
on the microscope. The sensitive plate is now placed on 
the top, in a dark slide, and the slide being opened the 
exposure is given, the plate removed and developed, and 
the camera raised upwards out of the way. The fixing of 
the camera and focussing does not take more than a few 
seconds. The great advantage in this arrangement is its 
cheapness, the cost being only about 30s. 

My object in writing this paper is to facilitate the work 
of students in the study of metallography. Probably 
before long many minds will evolve better methods, 
and I hope that what I have done will assist in that 
direction. 

In conclusion, I must point out that it isonly in excep- 
tional cases that the microscope is likely to be of practical 
value to the steelmaker, as it is only most rarely he 
makes steel which breaks or fails mysteriously, upon 
which he requires more light, and that, in many such 
cases, it will be found to be most valuable, although it 
will, I believe, be also a valuable guide in determining 
the best treatment steel should have in its manufacture. 








Betcian Coat Exports.—The exports of coal from 
Belgium in the first four months of this year amounted to 
1,293,668 tons, as compared with 8,235,794 tons in the 
corresponding period of 1896. The exports to France 
were 925,455 tons and 1,002,328 tons respectively; the 
exports to Great Britain were 27,855 tons and 26,010 tons 
respectively. 





Soutu Arrican GoLp Mininc.—The output of gold in 
the Witwatersrandt district in the first five months of this 
year amounted to 1,136,902 oz., as compared with 
2,281,874 oz. in the whole of 1896, 2,277,635 oz. in the 
whole of 1895 ; 2,024,159 oz. in the whole of 1894; and 
1,478,470 oz. in the whole of 1893. It will be seen that the 
production in the first half of this year is likely to be nearly 
equal to that of the whole’of 1893. The total of 1,136,902 
0z., representing the output for the first five months, was 
made up as follows:—January, 209,832 oz., February, 
211,000 oz., March, 232,067 0z., April, 235,698 oz., and 
May, 248,305 oz. 





AMERICAN BRIDGES FoR JAPAN.—Mr. G. A. L. Waddell, 
of Kansas City, has been working on plans for aseries of 
seven bridges across the Agano, in the Central Japan, for 
the Nippoo Titsudo Kivaisha, or Japan River Company, 
which 1s building a railway through the mountains there. 
Mr. Waddell secured the contract for building the 
bridges through his friend and college class mate, Mr. J. 
Y. Mori, who is the vice-president and general manager 
of the railway company. The bridge superstructures 
will cost 150,000/., and they will be on the contilever 

rinciple. All the material will be shipped from the 

JInited States, Thespans will vary in length from 300 ft. 
to 500 ft., and they will be of great height and strength, 
as the mountain torrents rise at times as much as 25 ft. 
in three hours. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig -Iron Market.—The pig -iron warrant 
market opened very steady last Thursday forenoon, but 
the best prices were not maintained ; and the turnover 
amounted to about 25,000 tons. Up to 46s. 14d. cash was 
reached for Scotch iron, and a big line was done in Scotch. 
Cleveland was done at last price, which was 41s. 6d. cash, 
but finished off 14d. per ton down. Middlesbrough hema- 
tite iron was quoted at 6d. per ton lower, 51s. cash buyers, 
About 15,000 tons were done in the afternoon, and the 
market closed weak. The closing settlement prices were 
—Scotch, 45s. 104d. per ton ; Cleveland, 41s. 3d.; Cum. 
— and Middlesbrough hematite iron, 48s. 9d. 
and 50s. 6d. per ton cash. Business was very quiet on 
Friday forenoon, when prices were steady, Scotch closing 
without any change, and Cleveland 1d. per ton up. Some- 
where about 15,000 tons changed hands, and other 15,000 
tons in the afternoon. Scotch remained unchanged, but 
Cleveland fell 13d. per ton, and the settlement prices at 
the close were 45s. _ 41s. 3d., 48s. 9d., and 5ls. 14d. 
per ton respectively. On account of the Diamond Jubilee 
celebrations, Manker and Tuesday were blank days. A 
very moderate business was done this forenoon, only about 
15,000 tons being dealt in. The tone was firm, and at the 
close Scotch was up 1d. and Cleveland 3d. per ton. Some 
50,000 tons changed hands in the afternoon, when Scotch 
and Cleveland both gained 1d. per ton. The settlement 
prices were respectively 46s., 41s. 44d., 49s., and 51s. 3d. 

r ton. The following are the prices of a few No. 1 

rands of makers’ iron: yde, 50s. 6d. r ton; 
Summerlee and Calder, 51s. 6d.; Gartsherrie, 51s. 9d.; 
Coltness, 52s. 9d. — the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. 6d.; 
Carron (shipped at Grangemouth), 52s. One blast- 
furnace at the Summerlee Iron Works has been blown 
out, so that there are now 79 furnaces in operation 
in Scotland, compared with 80 at this time last year. 
Scotch-made hematite iron is quoted at 52s. per ton, de- 
livered on rail at the steél works. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 354,908 tons last night, as compared with 355,293 tons 
yesterday week, thus showing a decrease for the past week 
amounting to 385 tons. 

Finished Iron and Steel.—As far as can be ascertained, 
there has been an absence of fresh business with con- 
sumers of pig iron, although it is reported that the steel- 
makers have been getting a few new orders. The 
malleable iron works, however, report no fresh business, 
and the same is true of the large foundries ; on the whole, 
however, there is a fair demand showing itself both in 
manufactured iron and steel. 


Glasgow Copper Market.—Copper was very steady in 
the Glasgow market last Thursday forenoon, and was 
quoted 1s. 3d. per ton better at 48/. 17s. 6d. per ton cash 
buyers, and 49/. 2s. 6d. three months. The market was 
quite idle in the afternoon, the quotations remaining 
the same as in the morning. At the forenoon market on 
Friday 50 tons of the metal were bought, and the price 
rose 3s. 9d. per ton. No business was done at the after- 
noon market, and the price was unaltered. There were no 
dealings at the forenoon copper market to-day, but the price 
rose 2s. 6d. per ton. At he afternoon market 100 tons 
were bought, and the price rose &s. 9d. per ton. 


New Steam Yachts and New Design of Engines.—As 
many as seven of the vessels at present on hand in the 
Clyde shipbuilding yards are from the designs of Mr. G. 
L. Watson, of Glasgow, and at the present time that 
gentleman is engaged in receiving tenders from Clyde 
firms for the construction of what is intended to be one of 
the most magnificent steam yachts ever turned out. The 
projected vessel is for a member of the Rothschild family, 
and the specifications and plans to which she will be built 
are from Mr. Watson’s hands. It is noteworthy that 
some four or five of the vessels at present under wa 
will be fitted with engines ‘of anew design, for which 


a Glasgow consulting engineer is responsible. The 
engines in question are distinguished by a dis- 


position of cylinders and an arrangement of valves and 
gear which, it is said, admit of a much lighter and shorter 
engine, fewer working parts, and aibed economy in 
working. In several of the vessels the steam will be 
supplied from boilers of the tubulous type, also the inven- 
tion of the same engineer. The first vessel fitted with 
this new type of machinery is the Latharna, recently 
launched by Messrs. John Reid and Co., Whiteinch, and 
she will shortly be tried for speed and working. It is 
stated that the order for the large steam yacht for the 
Rothschild neey has been actually and finally placed 
with the Fairfield Company. 


The British Corporation Registry.—In connection with 
the order placed by Messrs. G. and J. Burns with Messrs. 
A. and J. Inglis, for a lai and fast nger screw 
steamship for their Royal il service between Scotland 
and Ireland, it is stated that the new vessel is to be built 
to the classification and under the special survey of the 
British Corporation Regist el: he tg The twin-screw 
steamer which is to be built by Messrs. A. Rodger and 
Co., Port-Glasgow, to the order of the Ardrossan Harbour 
Company, is also to be classed with the British Corpora- 
tion Registry. 

Glasgow Gas Corporation and the Purchase of Gas Coal. 
The Glasgow Gas Trust have now fixed their coal con- 
tracts for the new financial year, which commenced with 
the opening of the month of June, though they will not 
be delivered, or the delivery will not commence, till 
August 1. Between 400,000 and 500,000 tons have been 
urchased. While a portion of the cannel required has 
n bought at last year’s prices, a quantity has been 
secured at a reduction, a fact which clearly shows the 
depressed condition of this section of the coal market. In 
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most cases, however, the prices paid for splint and — 
coals are from 3d. to 6d. per ton. higher rm those which 
ruled at this time last year. It may be mentioned that 
the quantity of coal offered was very great, and far in 
excess of the Trust’s requirements. 


Death of an Aberdeen Shipbuilder.—The death took 
place last Saturday of Mr. Alexander Duthie, one of the 
partners of the well-known Aberdeen shipbuilding firm 
of Messrs. John Duthie, Sons, and Co. In early life the 
deceased went through all the grades of the merchant 
service, and for a number of years he had command of 
one of the famous Aberdeen clippers in the Australian 
trade. He relinquished his position as a ship captain, 
however, and entered the business of which his father 
became one of the founders. On his father’s death he 
became head of the firm, and in partnership with his 
brother Robert and his son John he had continued in the 
active management of the business up to the time of his 
death. Mr. Duthie was held in high esteem by a wide 
circle of friends. 


tlasgow Corporation Tramways: Profit of over 84,0001.— 
At a meeting of the Glasgow Tramway Committee last 
Friday afternoon a balance-sheet of the year’s revenue and 
expenditure was submitted, which showed a gross profit 
of 84,623/., as compared with 83,267/. for the preceding 12 
months. After setting aside sums for interest, &c., there 
remained a net balance of 48,5937. These sums were, as 
compared with last year: 


1897. 1896. 
£ £ 
Interest... 13,834 12,656 
Sinking fund _... “us ... 10,805 10,541 
To Common Good in lieu of 
mileage... a ee .- 9000 9000 
Rent of Govan Tramways, 2445 —— 


The committee afterwards took into consideration the 
disposal of the balance mentioned. Last year the balance 
was disposed of in the following manner : 


£ ad. 
Depreciation written off capital:.. 17,809 0 0 
Permanent way renewal fund 17,000 0 0 
General reserve fund 16,269 0 0 


The committee disposed of the 48,5397. as follows : 





£ s. d. 
Depreciation... ae nies 13,537 0 0 
Permanent way renewal fund 15,000 0 0 
General reserve fund : 20,000 0 0 
The total revenue was 370,882 4 4 


And expenditure 286,258 7 4 








84,623 17 0 

Electric Light for Cambuslang Streets.—It has now been 
settled to light the main street of Cambuslang by electric 
arc lamps. Plant is to be put down at the local gas- 
works capable of running 20 arc lamps of about 2000 
candle-power each. Twelve lamps are to be fitted in the 
meantime. The contract has been entrusted to Messrs. 
Hunter and Jack, electrical engineers, Glasgow, and the 
installation is to be completed for the lamps to be lighted 
on September 1, 


Balance 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Yorkshire Miners’ Association.—The annual de- 
monstration of the Yorkshire Miners’ Association took 
place at Barnsley on Monday, and was very largely 
attended, some 60 bands taking part in the procession. 
There were three platforms. Mr. B. Pickard, M.P., pre- 
sided at one, Alderman Wray (Mayor of Barnsley) at the 
second, and Mr. W. Parrott (agent) at the third, and 
amongst the speakers were Mr. John Burns, M.P., Mr. 
J. Haslam, and Mr. W. E. Harvey, Derbyshire, and 
Mr. A. Stanley, Cannock Chase. There are now between 
50,000 and 60,000 members in the Association, and the 
funds amount to 131,011/. 8s. 9d., all accumulated since 
the great strike of 1893. The cost of lock-outs, strikes, 
and *‘ victims” for the year was 18,438/., or considerably 
less than in the preceding year. In the addresses that 
were given references were made to the enormous growth of 
the coal industry not alone of Yorkshire, but of the country 
generally, and to the improved position of the workmen. 
Mr. E. Cowey (President of the Association) said men 
were now receiving in Yorkshire more wages for eight 
hours per day than formerly they received for twelve 
hours per day. He attributed much of their bettered 
position to the action of trade unions. The members 
were asked to do all they can to secure the ga of the 
Workmen’s Compensation Bill and an Eight Hours Bill. 
Resolutions were d congratulating the members on 
the financial position of the Association, and a 
determination to obtain and maintain yey wages, an 
equitable and just rights for miners, and to support ve | 
cena which contained a minimum living wage. _. 
protest was entered against any Employers’ Liability Bill 
which dealt with contracting out of its provisions, and 
against any legalisation of fines. 


Coal-Mining in Yorkshire.—Mr. F. N. Wardell, H.M. 
Inspector of Mines, states in his annual report that last 
year there were employed about the mines of Yorkshire 
89,790, of whom 72,162 worked underground, and 17,623 
on the surface. The weight of coal raised in Yorkshire 
last year was 23,939,059 tons, the greatest quantity raised 
in one year. 


Vickers, Sons, and Co., Limited.—The directors of 
this company announce that they have completed the 
purchase of the undertaking of the Naval Construction 
and Armaments Company at Barrow-in-Furness, and 
have acquired the freehold of the land on which the 


works stand. Mr. J. Dunn, late senior chief constructor 


at the. Admiralty, and Mr. A..Adamson, managing 
director of the Naval Construction Company, will join 
the board of Vickers, Sons, and Co. 


The New Water Works at Barnsiey.—The, ceremony of 
cutting the first sod of the Midhope reservoir, the site of 
the new water works for Barnsley and the teeming popu- 
lations of the townships near, was performed a few 
days ago. There are now 70,000 people dependent upon 
the present supply, and 30,000 more who cannot obtain 
water elsewhere. The new works will rather more than 
double the present supply, the maximum of which is 
1,250,000 gallons per day. The new reservoir will, it is 
hoped, yield 1,600,000 gallons per day more. The em- 
bankment will be 920 7t. long, and the storage capacity 
of the reservoir will be 460,000,000 gallons. The cost is 
estimated at 170,000/., including 15, 000/. for Parliamentary 
a ; but if the works are completed for 200,000/., 

3arnsley, it is said, may consider itself fortunate. 


John Brown and Co., Limited. —'The report of the 
directors of this company states that throughout the year 
the various departments had been fairly well employed. 
The coal trade had been depressed, and although a large 
output had been obtained, the results had been unsatis- 
factory. The net profit for the year amounted to 113,588/., 
and itis proposed to appropriate 30,000/. to the extension 
of the armour-plate department, pay a dividend of 74 per 
cent., and carry forward 39, 973I. 


Iron and Steel.—A distinctly improved feeling prevails 
in the iron trade, partly on account of the greater firm- 
ness in the warrant market, and also the possibility of 
complications with the blastfurnacemen in the Middles- 
brough district. Although the holidays have interfered 
with the ordinary run of trade, it is quite expected that 
the previous activity will resumed as soon as things 
have more settled down. The following prices fairly 
represent the present state of the market: West 
coast hematites, mixed numbers delivered in Sheffield, 
59s. to 61s. ; east coast ditto, 57s. 6d. to 58s. ; Lincoln- 
shire No. 3 foundry, 43s. 6d. to 44s.; forge ditto, 
42s. to 42s. 6d.; Derbyshire No. 3 foundry, 45s. to 
45s. 6d. ; forge ditto, 40s. to 41s. 6d. ; finished iron bars, 
5l. 17s. 6d. to 61. ; sheets, 7/7. to 7/7. 10s. There has been 
a slackening off in the output of steel of various kinds, on 
account of the holidays, but makers are still well booked. 
Full employment is being found at the rolling mills, espe- 
cially by the firms who have laid themselves out to cater 
for the cycle trade. Firms who manufacture file-cutting 
machines, grinding machines, and other labour-saving ap- 

liances are extremely busy, some of them being booked 
for months ahead. In the lighter trades holidays have 
seriously interfered with work, and not until next week will 
operations generally be resumed, 


The South Yorkshire Coal Trade.—Colliery-owners have 
been much handicapped by the series of holidays that 
have been taking place. -The gathering at Barnsley laid 
them idle on Monday, and the Jubilee on Tuesday ; ber it 
was hoped work would be resumed on Wednesday. So 
few men, however, put in an appearance at some pits 
that it was decided not to start, but wait until Thursday. 
The demand for house, gas, and manufacturing fuel is 
quiet, but a very brisk trade is being done in hard coal 
for shipping purposes. Prices are not as firm as they 
were, but are not quotably lower. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday’s weekly market 
was abandoned for holiday-making, and though business 
was supposed to be resumed to-day, few of the frequenters 
of Change were to be found at that rendezvous, and next 
to no business .was transacted. It was, thus, no easy 
matter to fix quotations. About 41s. was the figure 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron, and no doubt many merchants would sell at that 

rice, but several makers hold out for rather more. 

oundry No. 4 was something like 40s. 6d., grey forge 40s., 
and mottled 39s. 9d. Middlesbrough warrants, after 
selling at 41s. 3d., closed stiff at 41s. 4d. cash buyers. 
East coast hematite pig iron prices varied a good deal. 
From 50s. to 51s. was mentioned for early delivery of 
Nos. 1, 2, and 3. Rubio ore quotations were well main- 
tained. Middlesbrough hematite warrants opened at 
51s., and gradually advanced to 51s. 3d., which was the 
closing cash price of buyers. 

Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel industries. In 
some branches a little improvement is noticeable, and 
prices all round have an upward tendency, but they can- 
not be said to be quotably altered. Producers of some 
articles complain that the present cost of production 
leaves them next to no profit on their output. 


Coal and Coke.—Bunker coal is steady in price, the 
demand is good, and considerable quantities are being 
taken, but the supply is abundant. The excellent demand 
for coke, both for consumption at home and for ship- 
ment, continues. Prices are still based on 13s. 6d. for 
08 blast-furnace qualities delivered at consumers’ works 
here. 








NOTES FROM THE SOUTH-WEST. 
North Pembrokeshire and Fishguard Railway.—It is 
stated that the promoters of the North Pembrokeshire 
and Fishguard ilway will present a Bill in the next 
session of Parliament somewhat different from that which 
failed to pass this year. The promoters have decided to 
line from Cross Hands to Pontardulais. 





drop a pr ] : : 
Instead of this, they will effect a junction with the 


Mynydd Mawr Railway, and run over that line to 
Llanelly. There is.also reason to believe that negotiations 
have been carried on with the owners of the Neath and 
Brecon Railway for the purchase of the line. 


Llanelly.—The Llanelly Lead Works, which were closed 
some time since, by Messrs. Nevill, Druce, and Co., have 
been acquired by the Llanelly Tin-Stamping Company, 
which will take possession at once. It is the intention 
of the new proprietors to convert the works into a tin- 
stamping, japanning, and enamelling factory. 


South Wales Coal.—The Ebbw Vale Steel, Coal, and 
Tron Company, Limited, has contracted with the 
Great Western Railway Company for the supply of 
about 100,000 tons of steam coal, delivered into trucks at 
the colliery. The price is stated to be about 10s. per ton, 
free on board at Cardiff. The Lords of the Admiralty 
have also accepted tenders for the supply of upwards of 
100,000 tons of Welsh steam coal at prices ranging be- 
tween 10s. and 10s. 6d. per ton, free on board. The fol- 
ae hege the contractors, with the amount to be sup- 
plied by each ; Nixon’s Navigation Coal Company, Li- 
mited, 10,000 tons ; Lockett’s Merthyr Colliery Company, 
5000 tons; Hill’s Plymouth Merthyr Coal Company, 
5000 tons; Ynyshir Coal Company, 7500 tons; 
National Colliery Company, 12,500 tons; Glamorgan 
Coal Pye 5000 tons; Powell-Duffryn Coal Com- 
pany, Limited, 5000 tons; Bowlais Iron and Coal Com- 
pany, 20,000 tons ; Cambrian Coal Company, Limited, 
20,000 tons ; and Crawshay Brothers, 12,500 tons. 


The Electric Light at Cardiff.—At the last sitting of the 
Electrical Committee of the Cardiff Town Council the 
electrical engineer reported that there were now 14,113 
lamps — which was an increase of 1601, as com- 
pared with the corresponding period of last year. There 
were also 1123 lamps awaiting connection. The Board of 
Trade units generated last month amounted to 28,806, or 
an increase of 7483 as compared with May, 1896. 


Gas and Water at Barry.—The Barry District Council 
has decided to apply at the Local Government Board for 
power to borrow 8117/. for gas meters, water services, and 
new water mains from Court-road to the low-level reser- 
voir, and from Penycoetre reservoir to Dinas Powis, the 
former affording facilities for bringing to the district 
20,000,000 gallons of water per annum, which the council 
is entitled to obtain from the Cardiff supply vid Llandough 
reservoir. 


Lianelly Docks.—In October, the Llanelly Harbour 
Commissioners decided to pay Mr. Fowler, their engineer, 
an extra 300/. per annum in recognition of the extra work 
which the construction of a new dock would involve. At 
a meeting of the commissioners on Monday, Mr. J. 
Griffiths moved that this resolution should be rescinded. 
The chairman defended the resolution, and explained that 
the extra 300/. was the commission which was invariably 
paid. As a matter of fact, the commissioners were bound 
to pay it, and could not get out of it. Only three mem- 
bers voted for rescinding the resolution of October, and it 
was, therefore, maintained. 


Great Western Railway.—The 86-lb, rail now in use on 
the Great Western Railway is about to be replaced by a 
heavier one. The new rail adopted weighs 92 Ib. to the 
yard, is 32 ft. long, and weighs 981 Ib. 


Bristol Docks.—The accounts of these docks for the 
year ending April 30, 1897, show a surplus of 3,009. after 
placing 8317/. to the sinking fund, which now stands at 
123,189/., adding 41517. to the reserve, and paying out of 
revenue for a new signal station at Sea Mills, the recon- 
struction of sheds at Avonmouth, &c. The increased 
profit worked out in 1896-7 was principally earned at 
Avonmouth. Further capital was expended in 1896-7 to 
the extent of 37,386/., of which 31,7962. was disbursed 
upon the city docks and 4307/7. at Avonmouth. This 
brings up the total expenditure of capital since 1881 to 
382,0107. at Bristol and 769,449/. at Avonmouth. The 
amount collected in dock dues at Bristol in 1867 was 
43, 238/.; in 1877, 69,2897.; in 1887, 80,8652.; and in 1897, 
115, 4497. 

Cardiff.—Shipments of steam coal have been somewhat 
below the average for the last few days; this result has, 
however, been principally attributable to a scarcity of 
available tonnage. The best steam coal has been making 
10s. 9d. to 11s. per ton, while secondary qualities have 
brought 10s. 9d. to 11s. Fo ton. Household coal has 
been selling fairly well; No. 3 Rhondda large has made 
lls. per ton. The exports of patent fuel have shown a 
falling off. There has been no decline in the demand for 
coke ; foundry qualities have made 17s. to 18s. 6d. per 
ton, while furnace ditto have brought 15s. to 16s. 6d. per 
ton. Iron ore has ruled steady ; the best rubio has made 
13s, 9d. per ton. The manufactured iron and steel trades 
have shown little change; the works generally are well 
employed, and quotations for steel rails, bars, &c., have 
been supported. The demand for tinplates has not im- 
proved. 


Portsmouth.—Messrs. Kirk and Randall have with- 
drawn a tender for widening the caisson between the rig- 
ging and repairing basins. The contract has accordingly 


been given to Messrs. Leattier, of Portsmouth. 


The “ Arrogant.”—The new cruiser A: nt made an 
eight hours’ full-power trial on Tuesday. The Arrogant 
is fitted with Belleville boilers; and as she is the first 
Government-built cruiser furnished with water-tube 
boilers, her trials will be watched with interest. When 
completed for sea, the total cost of the Arrogant will be 
nearly 290,000. 








Russian Poputation.—The population of Russia, ex- 
clusive of Finland, is estimated at 127,000,000. If Finland 





is included, the total is carried to 130,000,000, 
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THE EDUCATION OF ENGINEERS. 

WE constantly hear complaints that our systems 
of education are unsatisfactory, and we are apt to 
imagine that this is a modern discovery. On the 
contrary, however, we have only to return to the 
writings of the past to find that Seneca, Erasmus, 
Montaigne, Bacon, and many other eminent men 
entertained like opinions of the methods which 
were in vogue in their days. No doubt we have 
progressed much in the art of training the young 
during the last two centuries, and particularly during 
the last 20 years, but still we are far from perfection. 
It is customary to lay the blame for our slow pro- 
gress on the schoolmasters, and probably they de- 
serve a good deal of it. But behind the school- 
master comes the parent, and so long as he has 
mistaken ideas as to the way in which his children 
should be treated, the schoolmaster must be greatly 
hampered in his operations. The average man 
confuses instruction with education; indeed, he 
generally regards the two as identical. To some 
extent he is a judge of the former, while, as re- 
gards the latter, he is without any standard or 
criterion which he can apply to measure his 
children’s progress. Hence he judges the efficiency 
of their school by the amount of information they 
acquire, and to some extent by its nature. Some 
set value on the subjects they learned themselves, 
while others take an exactly opposite position. 
Among the middle classes useful knowledge is 
chiefly prized, while among the upper classes there 
are many who pride themselves in sending their 
children to schools where the teaching bears but 
little relation to the wants of daily life. Neverthe- 
less, even among them, the amount of knowledge 
acquired is, in general, the test of the efficiency of 
the school. 

Although the individual parent usually finds him- 
self absolutely powerless to control or modify the 
methods of the schoolmaster, yet the managers of 
schools are bound to conciliate the aggregate opinion 
of those who support them. We see this in the 
welcome accorded to examinations by outside bodies. 
Both to the good and the bad schoolmaster such 
tests are obnoxious. The capable man objects to 
having acurriculum laid down forhim by persons with 
less experience in tuition than himself, while the 
incapable teacher naturally dislikes having his im- 
perfections revealed. But the average parent has 
accorded a welcome to the examination system. It 
furnishes acapital meansof determining how muchin- 
formation his son has absorbed, and whether he has 
got, according to his standard, value for the money 
he has paid for his education. Unfortunately no one 
has yet been able to devise anything to replace the 
examination system, for the very good reason that 
mental capacity—the aim and end of education—is 
so difficult to measure. Consequently there is the 
prospect that we shall go on in the present fashion, 


9| insisting on our children being stuffed with infor- 


mation, and leaving it to chance, and to the un- 
rewarded exertions of the more intelligent school- 
masters, how far they shall be educated. 

The most important matter to which educa- 
tionalists can address themselves is to teach the 
public the real reason why boys go to school 
and college. Until that is done it is vain to hope 
for a general improvement in our tutorial methods. 
As long as the idea persists that education is to be 
measured by what a boy brings home, just as the 
success of the moss trooper’s foray was judged by 





the number of beeves that he drove across the 
border, there can be but little progress. Doubt- 
less both information and beef, each in its degree, 
are good things, but there are others which are 
better worth the acquisition both of boys and men. 
It is curious that it is only in regard to school life 
that people mistake the means for the end. In all 
athletic pursuits, for instance, it is recog- 
nised that the particular exercise itself has 
little or no value. No one questions his son as to 
his skill in cricket and football with a view to dis- 
cover what his earning capacity will be when he 
enters business. It is rightly regarded that the 
object of athletics is, firstly, to call into play all the 
activities of the organs of the body in order that 
they may attain vigorous and healthy growth. 
Second, to train the nerves and muscles to act in 
perfect unison, like a regiment of soldiers and not 
likea mob. Third, to cultivate the character, and 
foster habits of resolution, promptitude, and self- 
reliance. The skill which is acquired in throw- 
ing or hitting a ball is of no practical im- 
portance, except as a measure of the success 
of the educational process. It is to the credit 
of our schoolmasters that they have recog- 
nised the educational value of sports and have 
developed it in the face of much opposition and 
grumbling from parents. The good effect of public 
school life in the past has often been more due to 
play than to work in the class-rooms. 

There is, however, play and play. Time passed 
in romping in the open air is good for health, but 
it does little for education. The idle kicking of a 
ball round a field, or a game played in a slovenly 
fashion, makes no demand on the attention, and 
fails to supply the stimulation which causes mental 
growth. It is only when the mind is fully 
and actively engaged that it grows rapidly. The 
brain is made up of a large number of centres, 
which at an early stage have very little con- 
nection with one another. They are like a 
chance crowd without cohesion or common bond. 
Some work rapidly, some slowly ; some are quite 
incapable of sustained action, their operation being 
confused, erratic, and often contradictory. It is 
the object of education to bring all these centres 
into harmony, so that they may act like a highly 
drilled army. The commander is the will, quite as 
capable of being drilled as his subordinates, 
although the process is less easy of explanation. 
If only the whole of the nerve centres can be 
co-ordinated, so that each responds and supports 
the other, a very modest intellectual power may be 
made of great avail, just as a trained football team 
will drive before them a scratch crowd of men in- 
dividually much superior. Itis the object of educa- 
tion to render available all the powers of thought 
and action which a man may possess, and to bring 
each to co-operate with the other with rapidity and 
certainty. 

This view of education, which has been consis- 
tently urged in our columns, has lately been ex- 
pounded with greatly ability, and by the aid of 
very happy illustrations, by Mr. John G. Kerr, 
headmaster of Allan Glen’s school, Glasgow. In 
an address on ‘‘ Kducational Experiments,” de- 
livered before the Philosophical Society of Glasgow. 
Mr. Kerr showed a diagram of the brain, and 
traced the effect of a stimulus received at a 
lower centre, the optic thalamus, and thence 
transmitted to another lower centre, the corpus 
striatum. ‘‘From this centre, in virtue of mes- 
sages received, there issue instructions along 
the efferent routes, and definite action follows.” 
The matter, however, may not be simple enough 
to be dealt with by the lower centres, and the higher 
ones will then be called into play. ‘‘ Information has 
to proceed to the higher centres, and the tracks along 
which the impulses proceed upwards and outwards 
to the cortex are within the histologist’s knowledge. 
At points here and there in the large sheet of con- 
voluted grey matter active operations are set agoing. 
Messages fly from group to group, consultations 
are being held, conclusions are being come to, and 
definite courses of action are being resolved upon. 
Down to the appropriate lower centres come the 
results of these interactions of brain elements, and 
along the efferent nerves instructions are sent out- 
wards.” Fearful lest this popular description of 
psychical processes should appear fantastic, Mr. 
Kerr quoted from Professor Foster a paragraph de- 
scribing the same actions in more technical, but 
substantially similar terms. 

Every one who has any acquaintance with modern 
anatomy knows that very many of the nerve centres 
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in the brain have been mapped out, and that the 
surgeon can often recognise the precise locality of 
a lesion by symptoms evinced by muscles in the 
body. From failure of speech he will diagnose 
pressure on one particular spot in the brain, and 
from twitching of the thumb, pressure on another 
spot, and so on. Automatic action has its seat in the 
lower centres, and intellectual power in the higher 
centres, and the automatic action can be checked 
or augmented by the higher powers. In Mr. 
Kerr’s diagram there were lines drawn connect- 
ing directly points in the cerebrum. In re- 
lation to these Mr. Kerr said: ‘‘ Now it appears 
that while the fibres running up from the lower 
brain centres to the cerebral hemispheres, and also 
those fibres running from the cortex to the pyra- 
midal track, exist in the brain of the newly-born 
infant, the association fibres linking centre with 
centre in the hemispheres are not established until 
after the brain has entered upon its duties, and 
accordingly psychologists assume that the associa- 
tion of ideas is a matter of individual establishment. 
It is this aspect of conscious existence in which 
‘action determines structure’ that gives the teacher 
ground for hope.” We wish every school teacher 
and every collegiate professor would read these 
words and lay them to heart. Whether the psycho- 
logists can produce absolute physiological proof of 
their assumption we know not, but we are quite 
certain that the central fact of education is that 
mental growth follows effort, and proceeds along 
the lines traversed by it. 

The most valuable point in Mr.' Kerr’s address is 
that it concentrates the attention of the reader on 
the brain, to the exclusion of the mind. We have 
no desire to adopt a materialist standpoint, and 
assert that intellect and morals are determined by 
brain structure ; but we feel that in our present 
state of ignorance on metaphysical questions it is 
well, in a practical affair like education, to place in 
the front position that about which we have at 
least some knowledge, and to give a subordinate 
place to matters on which we are most of us ignorant, 
and which can be only dimly comprehended by the 
wisest. It is because the mind is so intangible 
that the average parent dismisses all idea of training 
it from his thoughts, and concentrates his efforts on 
obtaining instruction for his children. But if he 
can be shown that it is possible to alter brain 
structure, or to determine its lines of development 
by educational methods, then he will obtain a 
much clearer and truer conception of the ends to 
be aimed at. He will then understand that the 
objects of the school and the gymnasium are pre- 
cisely similar, and that what athletics does for the 
lower centres, education does for the higher. There 
is, however, this difference : the association fibres 
involved in the control of the muscular system 
exist at our birth; those which are involved in 
processes of ratiocination have to be in great part 
created by our own efforts. The great scarcity of 
men who can think clearly and consecutively shows 
how unsatisfactory is the system which we adopt. 

At the best we can only grope in the dark, but 
reason and analogy point to the truth of the phrase 
‘‘ action determines structure.” If that be taken 
as the basis of an educational system, it follows 
that teaching will be constantly directed to evolving 
action of the brain. Lessons will be means for 
provoking effort—effort to understand, effort to com- 
pare, effort to assimilate, and effort to determine. 
By-and-by effort will have become automatic, and 
extend into the phase of a habit. That is the goal 
at which education aims, when the mind delights in 
action, just as does the body of the athlete. We 
all know the Frenchman’s picture of the English- 
man : ‘** It is a fine morning ; let us go out and kill 
something.” This is the result of physical edu- 
cation, which has rendered exercise so much a 
matter of habit that it is irksome to be without it. 
We see the same thing in the mental sphere in our 
great men; they seek rest .n another variety of 
work. Mr. Gladstone turns from politics to Homer 
and theology ; Lord Salisbury cultivates science ; 
the Duke of Argyll is as ready for an intellectual 
foray as any of his ancestors’ clansmen was for a 
descent on the lowlands. The man who has attained 
that state in which the brain works easily and har- 
moniously is very greatly to be envied. No one 
could wish a more valuable attainment for his 
children. 

We fear we have wandered a good way from the 
title of this article. It was chosen because Mr. 
Kerr’s ideas have a physical—almost a mechanical 
—basis which appeals to engineers, and because 








of all professional men the engineer is the most 
dependent on the unconscious action of his brain. 
What we call mechanical instinct is probably the 
result of thousands of forgotten impressions, which 
have established a close relationship between the 
parts of the brain dealing with weight, size, and 
motion, so that they easily and readily act in unison 
to produce a clear mental image of mechanical 
combinations. Further, the engineer needs in a 
special degree the ability to learn. The world 
goes very rapidly with him. The best practice 
gets soon out of date, and if he depends on the 
learning of the past he very quickly finds him- 
self passed in the race. Unless he is prepared to 
always remain a quick and apprehensive student, 
he will never fill the space which is always kept 
vacant at the top for those whom nature has blessed 
with brains capable of abundant growth, and whose 
education has directed and fostered that growth to 
the greatest possible degree. 








THE PRESENT POSITION OF THE 
GAS INDUSTRY. 

To those who remember the scare which dis- 
turbed the equanimity of the holders of gas shares 
in the early eighties, the address of Mr. C. Stafford 
Ellery, the President of the Incorporated Institute 
of Gas Engineers, on the occasion of their recent 
meeting at Bath, forms interesting reading. The 
forebodings of the croakers have been most agree- 
ably falsified, and the gas industry to-day stands 
in a firmer position than ever. The increasing 
adoption of the electric light has not caused any de- 
crease in the output of gas, whilst there can be 
little question but that the rivalry between the two 
systems of lighting has been of immense benefit to 
the consumer in general. The gas companies 
were in many cases lapsing into a_ state 
of prosperous somnolence. Minor economies 
seemed unimportant when good dividends could 
be earned without them, and the street lighting 
was too frequently of that ‘‘dim religious” cha- 
racter which, if appropriate enough in a place of 
worship, was not calculated to reassure the 
nerves of a belated wayfarer. The introduc- 
tion of the arc lamp for street lighting put the 
companies on their mettle, and though in this de- 
partment it would seem that the new comer is 
likely in the end to oust its older rival, the many 
fine gas lamps erected when the companies began 
to feel the pressure of competition were a revela- 
tion to a public accustomed to the previous 
obscurity of the streets. How the rivalry may 
eventually terminate it is difficult to judge, parti- 
cularly in view of the fact, to which Sir Frederick 
Bramwell has called attention, that at present 
gas appears to constitute the cheapest mode of dis- 
tributing power, whilst it has besides the incalcu- 
lable advantage of being easily and cheaply stored. 
As showing the increasing demand for gas for heat- 
ing and power purposes, some figures given by Mr. 
Ellery are noteworthy. These show that the day 
consumption at Bath has risen from 20.1 per cent. 
of the total at which it stood in 1893 to 25.8 per 
cent. last year. 

One point emphasised by Mr. Ellery will, we 
hope, in the interests of consumers, attract the 
careful consideration of gas engineers, viz., the 
maintenance of an adequate pressure over the whole 
system. The old motto of gas engineers was, ‘‘ Keep 
down the pressure,” their object being to reduce to 
a minimum losses by leakage. When the com- 
panies had a monopoly of public and private light- 
ing they could adopt this practice with impunity, 
but an attempt to maintain it under present condi- 
tions can only result to their disadvantage. At 
Bath, where an ample pressure is provided, it 
appears that the total unaccounted for is only 
some 5 per cent., although the mains are, in certain 
portions of the town, laid in a moving hillside, on 
which it has been necessary to take down several 
buildings. In no case in this country, we believe, 
does leakage approach that not unusual in Ameri- 
can cities. The experience of some of the latter 
in connection with gas undertakings has been often 
more instructive than edifying. With a demo- 
cratic dislike to monopolies, the cities in question 
had hoped to introduce free trade in gas produc- 
tion, with the consequence that the pioneer com- 
panies, having no security, have charged exces- 
sive rates and paid huge dividends. Rival 
companies, organised to fight these, have 
duplicated or even triplicated the mains in the 
streets, the invariable conclusion of the struggle 





being an amalgamation, as the result of which the 
consumer has had to pay interest and charges upon 
two or more sets of plant. Under such circum- 
stances mains were too often laid but carelessly, and 
a large loss by leakage occasioned. 

As Mr. Ellery has also pointed out, the gas com- 
panies have shown considerable enterprise in adopt- 
ing the ‘ penny-in-the-slot” meter, by which a 
consumer can obtain his gas in pennyworths as he 
needs it. These have proved unexpectedly popular, 
and, as mentioned at the recent Civil Engineers’ 
Conference, the takings of the Gaslight and Coke 
Company in this way now amount to no less than 
9 tons of coppers per week. 

It is pleasant to note that the labour conditions 
in gas works are, as elsewhere, being consider- 
ably ameliorated. The heavy muscular exertion 
exacted from the artisan at the beginning 
of the century has been progressively dimi- 
nished in all departments of industry, and even 
had the length of the working day not been 
decreased, the modern workman would be less 
physically exhausted at its end than his forefather. 
Hitherto the work in the retort-house of a gas 
works has been somewhat arduous, but with the 
growing popularity of carburetted water-gas, con- 
ditions have been much improved. Mr. Ellery 
suggests that it is now possible to maintain the 
same staff winter and summer, and thus avoid 
the distressing dismissal of hands usual every 
spring. By using carburetted water-gas to supply 
the extra winter’s demand, there need be no aug- 
mentation of the staff at that season. The plant 
now erected in this country for the production of 
this form of illuminant has already a daily capacity of 
83 million cubic feet. The adoption of mechanical 
stoking, which in point of time preceded the commer- 
cial introduction of water gas, has also tended greatly 
to mitigate labour conditions, whilst at the same time 
greatly reducing its cost. Mr. Ellery states that the 
total labour cost in a modern gas plant does not 
now exceed 2d. per 1000 cubic feet. For further 
improvement he looks to the chemist rather than 
to the engineer. At Bath it has, moreover, been 
found possible to largely dispense with Sunday 
labour, the works being, on 29 Sundays throughout 
the past year, completely closed between the hours 
of 6 a.m. to 10 p.m., whilst on 17 more they were 
closed between 6 A.M. and 6 p.M., and on five be- 
tween 6 a.m. and 2 p.m. Though possibly the 
system is not altogether favourable to the retorts, 
Mr. Ellery thinks that this drawback is more than 
offset by the gain to the workman. 








THE MANCHESTER SHOW. 

For the second time in its history the Royal 
Agricultural Society of England is holding its Show 
in Manchester. Twenty-eight years ago, in 1869, 
it was there, and ever since the eyes of the officials 
have turned with satisfaction to the financial re- 
sults of that meeting, for, as seen in the annexed 
Table, they showed a profit of 91531. It speaks well 
for the way in which the Society devotes itself to 
the benefit of agriculture that it has not hurried 
to return to the town in which it took so much 
gate money, but has spread it shows all over 
the kingdom, visiting places in which a loss was a 
foregone conclusion, but which were well situated for 
the attendance of the agricultural classes. Given 
good weather, there is little fear now of any serious 
loss on Royal shows, as they have become so firmly 
fixed in the public estimation that a large attend- 
ance can be counted upon, and this, with the fund 
which is usually raised in the district, nearly always 
brings the balance to the right side of the account 
nowadays. On this occasion the date of the Show 
has been altered to include Saturday, Monday, and 
Tuesday as shilling days, and thus to provide oppor- 
tunities for the working classes to attend on the 
days which suit them best. Ordinarily the Show 
opens on Saturday morning and closes on the 
evening of the following Friday; this year it 
opened on Wednesday morning, and will close 
next Tuesday evening. 

The alteration in the opening day brings a change 
in our report. Ordinarily we are able to deal with 
such of the exhibits as interest our readers in one 
issue, but on this occasion we must confine ourself 
to the tew that could be noticed in the course of a 
hurried walk round a portion of the ground, and 
defer the others for another occasion. The 
Show ground is in Trafford Park, as it was 28 years 
ago, but the site has suffered considerable deterio- 
ration in the interval. Manchester has spread 
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Country Meetings of the Royal Agricultural Society of 
England since its Establishment. 














Number Financial 

Year Place of Country of Im- Bp seal Result. 
fi Meeting. plements | Admitted. (+ = Profit 
Entered. | *| — =Loss.) 
Bed Pues 
1839 |Oxford : "e 54 — 1,162 
1840 - |Cambridge .. ; 115 | — 938 
1841 Liverpool 312 | — 2,166 
1842 ‘| Bristol 455 | — 1,806 
1843 | Derby ag 508 — 3,164 
1844. (Southampton 948 — 2,142 
1845 Shrewsbury 942 — 2,995 
1846 Newcastle .. 735 |} — 2,188 
1847 Northampton 1,321 — 1,636 
1848 |York.. x 1.508 — 2,826 
1849 =| Norwich 1,882 — 1,958 
1850 | &xeter a) ee] ee - 1,629 
1851 {Windsor .. vel & | a | — 1,204 
1852 Lewes is 1,722 | aia — 3,218 
1853 Gloucester .. 1,803 | 36,245 — 2,084 
185% Lincoln 1,897 37,635 | — 1,002 
1855 Carlisle ‘ a 1,314 37,533 — 860 
1856 Chelmsford .-| 2,702 32,982 | — 1,982 
1857 |Salisbury 2,496 37,342 | — 346 
1858 Chester 3,648 62,539 | + 1,119 
1859 = | Warwick 4,618 55,577 | + 1,433 
1860 Canterbury . 3,947 42,304 | — 2,005 
1861 | Leeds “ | 5,488 145,738 | + 4,470 
1862 Battersea .. 5,064 124,328 ‘aaa 3,634 
1863 Worcester .. 5,839 75,807 OS 1,279 
186 |Newcastle ..  ..| 4,024 | 114,683 | + 1,342 
1865 Plymouth .. a 4,023 88,036 — 743 
1866 NoShow. .. Ba + | as a 
1867 Bury St. Edmunds 4,804 61,837 -— 2,040 
1868 Leicester .. : 6,369 97,138 | + 488 
1869 |Manchester «1 Foeee 189,102 + 9,153 
1870 |Oxford .. ..| 7,851 72,053 | — 2,504 
187. |Wolverhampton* | 7,650 107,519 | -- 2,175 
1872 ~— | Cardiff és ; 5,843 85,185 — 602 
1873. |Hull.. 5,634 | 104,722 i 414 
1874 Bedford 5,931 | 71,989 i- 3,717 
1875 |Taunton 4,214 -47,768 — 4,577 
1876 | Birmingham | 6,414 | 163,413 | + 3,424 
1877 Liverpool .. 6,930 138,354 | + 8,937 
1878 Bristol 6,837 122,012 | + 1,667 
1875 Kilburn 11,878 187,323 | —16,084 
1880 Carlisle | 4,196 92,011 | — 538 
1881 Derby 5,96) | 127,995 | + 4,528 
1882 | Reading 6,102 82,913 | + 20 
1883 | York.. a 6,058 128,117 | + 5,190 
1884 |Shrewsbury 5,241 94,126 | + 2,801 
1885 Preston 5,313 94,192 | + 1,921 
1886 Norwich 4,656 104,909 — 1,962 
1837 | Newcastle .. 3,616 127,372 | — 2,029 
1888 Nottingham 4,717 147,927 + 4,229 
1889 | Windsor 7,446 155,707 | — 4,966 
189) Plymouth .. 4,143 97,141 b= 2,197 
1891 Doncaster .. 5,847 111,500 + 104 
1892 Warwick 6,430 | 96,462 +- 2,055 
1893 (Chester 5,527 | 115,908 | + 2,408 
1x94 ‘Cambridge .. 6,031 | 111,658 + 1,096 
1895 Darlington .. 5,855 | 10,310 + 653 
1896 |Leicester .. 6,447 | 146,277 + 3,000 
1897 | Manchester 7,340 | 
u 





* Exhibition of duplicate implements prohibited after 1871. 


around it until its sylvan character has almost de- 
parted ; the ship canal and the docks lie on one 
side, where the Irwell used to pursue its inky 
course, and on the other is the Bridgewater Canal, 
which has had all its picturesqueness improved 
away. No wonder the owner was glad to sell his 
park as a site for works and warehouses. Those 
who build there will need to spend some care on 
the foundations, for much of the ground is boggy. 
Even now the water lies in pools in places, and a 
week’s wet weather would render the business of 
getting away heavy engines a very awkward job. 
Curiously most of the machinery in metion has been 
placed on the softest strip of land next to the 
Bridgewater Canal. 

The Manchester Show of 1869 was among the 
first of those noticed in ENGINEERING, having been 
only preceded by those of Leicester and Bury St. 
Edmunds, in 1868 and 1867 respectively. In 1866 
no show was held owing to the cattle plague. Were 
it not that in this year of Jubilee every one is 
heartily sick of retrospects and comparisons, we 
might be tempted to trace the changes that have 
taken place in agricultural machinery in the last 
28 years. But we will spare our readers and go 
forward to our annual report, which, it must 
always be remembered, is professedly a record 
of novelties—good, bad, or indifferent. <A 
newspaper resembles the angels of heaven in 
that it takes but little interest in the ninety-nine 
just men who pursue the even tenour of their way. 
It concentrates its attention on those who try new 
paths, and it devotes itself to recording their pro- 
gress. It is quite possible to argue with great show 
of reason that this is not the proper course to pursue, 
and that an account of well-established and well- 
tried machinery is more valuable than a description 
of experiments and new departures of possibly 
doubtful utility. Perhaps it is, but as in these 
impatient days the public will not read it: the 
argument evidently overlooks an important feature 
in human nature. 

Reference to the above Table will show that the en- 








trances of implements are more numerous than they 
have been in any year since 1871, except at the Shows 
of Kilburn and Windsor. It is possible that the 
actual conditions do not answer to the figures, for 
on all sides we have heard of machines that could 
not be finished in time for exhibition. Engineers 
are so full of work that they can only manufacture 
to order, and are so behindhand with delivery that 
they cannot always delay sending goods to customers 
even by three weeks or so required to get them 
to the Show and back again. Of course, this does 
not apply to those who confine themselves solely 
to agricultural implements, but such engineers 
grow scarcer every day, and now it is few who do 
not cultivate some other branch of trade in addition, 
so that they may be less dependent on an industry 
which has long been ina poor condition. We fear 
that those who came to the Show to buy, will, as a 
rule, find that they cannot get any reduction in prices. 

As regards strictly agricultural implements we do 
not intend to speak in the present issue. In accord- 
ance with our usual custom we shall first notice the 
engines, most of which will serve other uses besides 
the farmer’s. At the last two Shows we fancied we 
had noticed that the oil engine industry had lost all 
signs of expansion, and that it was settling down 
in the hands of a moderate number of the more suc- 
cessful firms. This time, however, a change has taken 
place, a fresh expansion in the manufacture of oil 
engines being evident. Messrs. Crossley Brothers, 
Limited, of Openshaw, have a large and imposing 
show, as might have been expected, as they are 
upon their native heath at Manchester, and must 
needs show what they can do. Their engine is 
now fitted with an oil pump which delivers into an 
accumulator with a spring-loaded overflow valve. 
The result is that the oil is delivered in a spray. 
There are six oil engines on the capacious stand, in 
addition to several gas engines, one of which is of 
30 nominal horse-power, capable of working up to 
118 horse-power. It runs at 230 revolutions per 
minute, and has a 9-ton flywheel, the motion being 
so steady that it will drive a dynamo without the 
latter being itself provided with a flywheel. There 
are six other gas engines, varying from 48 indicated 
horse-power to 2} horse-power. 

The Campbell Gas Engine Company, Limited, of 
Halifax, have a stand well filled with gas and oil 
engines. We hope shortly to illustrate one fitted 
with an air compressor, designed to work ‘‘ sirens ” 
in lighthouses around the coast. Formerly the 
air engine was used entirely for this service, 
because it could be got into operation more readily 
than a steam engine, but now the oil engine has 
entirely taken this work. The reservoirs are always 
kept filled with compressed air, which is used to 
start the engines. Messrs. Tangyes, Limited, Bir- 
mingham, show both oil and gas engines in large 
numbers, several of them being geared to pumps 
and dynamos. The National Gas Engine Com- 
pany, Limited, of Ashton-under-Lyne, show 
a 4 horse-power, nominal, gas engine. This 
has been entirely re-designed, and is a capital 
example of modern practice in gas engines. Spe- 
cial care has been taken to render examination 
and replacement of the valves a matter of the 
greatestease. The engine is fitted with a ‘‘ silencer,” 
which does actually reduce the noise of the exhaust 
to a very small amount, and that without taking up 
any appreciable amount of space. Messrs. White 
and Co., of 66, Victoria-street, Manchester, show 
several gas engines constructed by the Unbreakable 
Pulley and Mill Gearing Company, of Manchester. 
These follow the Otto cycle, but the arrangement of 
gear for driving the valves is somewhat unusual in 
character. The governor is driven by a chain from 
the side shaft, and operates the hit-and-miss motion 
through a bellcrank and connecting-rod. The hit- 
and-miss dies are circular, and can be turned round 
to bring new surfaces into action as they wear. 

The stand of Messrs. Hardy and Padmore, 
Limited, of Worcester, reminds one of the news- 
paper phrase, ‘‘ he left a large family of small 
children.” It contains sewer gas and oil engines, 
of which the largest is of 14 brake horse-power, and 
the smallest of one-man power. Messrs. Richard 
Hornsby and Sons, Limited, Grantham, have a 
large display of oil engines of all kinds, prominent 
among which are the traction engine and the port- 
able engine we have already illustrated (see Enat- 
NEERING, page 496, vol. lxii.). Messrs. Hornsby are, 
we believe, the only firm in the world who have 
attempted a heavy oil traction engine, and it speaks 
volumes for the skill of their staff that they have 
made a success of it. The engine follows in ap- 








pearance the general lines of a traction engine, and 
it would be quite easy to pass it without noticing 
the difference. It has three speeds, and a clutch 
between the crankshaft and the travelling gear. 
Traction engines are now replacing portable en- 
gines so much for farm purposes that there should 
be a good future for this class of engine. On all 
sides in the Show we hear that there is a 
large and growing trade in oil engines. One 
firm reported to us that they were turning out 
steadily 10 engines a week, and a rival firm in- 
dorsed the reasonableness of the assertion. A large 
proportion of the output, however, undoubtedly 
goes to the colonies, and finds its way up-country 
to places where coal is relatively dearer than petro- 
leum. More than two years ago we received an in- 
quiry as to where an oil traction engine could be 
obtained to draw loads along a road where the 
water was exceedingly brackish, and doubt- 
less there are many such places where such an 
engine will be welcomed, even if the British 
farmer should not sufficiently value the readiness 
with which it can be stopped and started, and the 
saving in trouble in supplying it with coal and water. 

Messrs. James B. Petter and Co., of Yeovil, 
Somerset, show several small oil engines, designed 
for driving milk separators and for other light 
work. The igniter tube is kept hot by a loose 
lamp ; the governor, when one is fitted, controls 
the rate of flow of oil to the cylinder. The engines 
work on the Otto cycle. Messrs. Robert Stephen- 
son and Co., Limited, Newcastle-upon-Tyne, show 
the Rocket oil engine, which we have referred to 
on several previous occasions. They are now made 
up to 25 brake horse-power, and shortly 40 horse- 
power engines will be turned out. The firm make 
a special display of several letters from customers 
testifying that they had run the engines for months 
without calling in a mechanic to their assistance. 

For the first time Messrs. Edward Humphries 
and Co., Limited, of Pershore, show an oil engine. 
It is the invention of Mr. Noble, and the chief 
feature of novelty is that the air valves can be 
closed at any part of the stroke. The valve motion 
is worked by a rod moved to and fro by a crank. 
On the forward stroke of the rod the air valve is 
opened, and is kept open until the motion is 
tripped, and the valve is closed by a spring. It 
is possible to adjust the trip motion to come 
into play at any part of the stroke, the idea 
being that as a farmer has a wide range 
of work, he may be driving the full power 
of his engine one day, and only a quarter 
the next day. The inventor claims that the 
adjustable cut-off reduces the excessive use of 
oil which takes place when an engine runs light. 
At the rear of the combustion chamber in the 
cylinder is a piston which can be moved backwards 
and forwards by a screw to vary the clearance 
space to suit the requirements of the particular 
kind of oil being used. This piston is heated at 
starting by a removable lamp, and afterwards its 
heat effects the ignition of the charge without a 
separate tube. The oil is sprayed partly into the 
cylinder and partly on to this piston. 

Another firm showing an oil engine for the first 
time is Messrs. Ruston, Proctor, and Co., Limited, 
of Lincoln. It is of 8 effective horse-power, and 
shows evidence of very careful design. The oil is 
contained in a tank in the bed, and is pumped from 
there to a small reservoir above the cylinder, the 
excess running back into the tank. From the 
reservoir the oil is delivered down a pipe to the 
cylinder by means of a tiny bucket, holding about 
a thimbleful, and operated by a hit-and-miss motion 
under the control of the governor. Several sizes of 
bucket are supplied to suit various conditions of oil 
and load. The oil runs through a vaporising coil 
in the combustion chamber, and finally is sucked 
into the combustion chamber in company with a 
small quantity of air admitted by a separate inlet, 
The combustion chamber is detached from the cy- 
linder, there being, of course, a wide junction pipe 
between thetwo, and itattainssuchatemperature that 
it fires the charge without the use of an ignition 
tube or lamp. -In starting, a temporary lamp with 
a gauze wick is used, and is driven by a fan worked 
by a treadle and speed gear. The oil engines 
shown by Messrs. Clayton and Shuttleworth, of 
Lincoln, were illustrated in our last issue. We 
defer noticing any others there may have been 
until our next issue, for owing, we presume, to the 
Jubilee celebrations, exhibitors were late in getting 
on the ground, and it was difficult to obtain infor- 
mation as to many of their displays. 
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THE BRUSSELS INTERNATIONAL 
EXHIBITION. 


Ir is needless to state that the great Fair at 
Brussels contains many machinery exhibits. A 
very interesting collection is one whose chief objec- 
tive is to illustrate the production of a daily paper, 
from the raw material to the completed sheet. The 
Petit Bleu, one of the most popular evening papers 
in Brussels, closely identified with the Indépen- 
dance Belge, has, ever since the Exhibition opened 
on April 24, produced a special daily illustrated 
edition which is entirely edited, set-up, and issued 
in the Machinery Hall of the Exhibition. More- 
over, in connection with this, a complete plant for 
making the paper on which it is printed, is ex- 
hibited by the engineering and manufacturing 
firm of De Naeyer and Co., and the paper is 
made before the eyes of visitors of the Exhibition 
from logs of fir and spruce imported from Sweden, 
and admitted duty free to be turned into wood 
pulp, most of which is re-exported, largely to the 
United Kingdom. The Petit Bleu establishment 
comprises all the details connected with a newspaper 
ottice : it has an editor and two sub-editors, three 
reporters, three draughtsmen, three engravers, 10 
printers, &c., and issues a daily edition of 21,000 
copies. To show that the undertaking is carried 
out on a practical basis, we may mention that the 
whole of the composing, engraving, stereotyping 
and printing, from first to last, has been accom- 
plished for a special number in which Madame Sarah 
Bernardt’s portrait appeared, in the short time of 
one hour and a quarter. The two novelties of 
this exhibit are the ‘‘Monoline” type - setting 
and casting machine, and the stereotyping process 
known as ‘‘Similigravure.” The ‘‘ Monoline” 
machine is the invention of Mr. Scudder, an 
American, who resides in Montreal, where exten- 
sive works have been erected for the manufacture 
of the machine. The ‘‘ Monoline” is claimed to 
be an advance on the ‘‘ Linotype,” and represents 
10 years’ progress in the same direction. It is 
less than half the bulk of its prototype, occupies 
half the area, is about half the weight, and 
costs half the money. The first thing that strikes 
one on seeing this machine for the first time is its 
compactness, and the extremely clever way in which 
the mechanical devices embodied in its design are 
arranged, so as to reduce complication as far as 
possible, and to promote direct action of the 
parts in the simplest possible fashion. The speed 
of these machines is practically no greater than the 
‘** Linotype,” as the rate depends on the skill 
of the operator on the keyboard in each, which, 
in both machines, is not unlike that of an ordinary 
typewriter. 

This keyboard and the system of levers con- 
nected with it are the only portions which are not 
made in Europe, by the holders of the European 
patents, Messrs. Nygh and Symons, of Rotter- 
dam, who first constructed the machines for their 
own use, in connection with the Niewver Rotter- 
dam’s Courant, the first-named gentleman being 
the proprietor and editor of the Dutch journal. 
The two machines in use for the Petit Bleu are 
the first sent abroad by the makers from the Rotter- 
dam factory. 

The working of the ‘‘Monoline,” of which we hope 
on a future occasion to publish drawings, depends 
upon the numerical ratio of 96 and 8, the key- 
board containing 96 keys for letters and signs used 
in printing, while the magazine containing the 
matrices, has eight compartments, in which these 
are stored, and from which they are fed to form 
the ‘‘Monoline.” These matrices are strips of 
brass, not unlike Yale lock keys, and terminating 
at the top in a hook, by which they are picked 
up and returned into the magazine, as will pre- 
sently be described. Both edges of the strips 
present the letters and signs for printing engraved 
at the bottom of the recesses, and the matrices are 
of different lengths in accordance with the number 
of signs appearing thereon, some having as many as 
12 on each edge, and others half that number. The 
whole of the 96 signs used in accordance with their 
numerical ratio of repetition in practice, appear 
on these matrices. The action of the levers 
worked by the keyboard is to arrest the matrices 
dropped from the magazine, at the height required 
to give the letter or sign which has been touched 
on the keyboard. They are then held in a 


carrier in front of, and below, the magazine, till 
the required length or ‘‘ measure” of one line of 
the column to be set up is obtained ; then the 





operator moves a side lever just below the key- 
board, and the carrier shifts the line of matrices 
in front of the mouth of the casting chamber ; 
another lever brings a plunger down into the 
melting-pot, where the metal is kept constantly in 
a molten condition. This is squeezed into the cast- 
ing chamber and against the wards of the matrices 
which form its outside wall; the result is a solid 
block of type metal representing a line of type. 
This is forthwith ejected, trimmed by a pair of 
reciprocating cutters, and dropped into a receiver, 
where the previous blocks are stored in due order, 
to be removed by hand and placed in the galley 
frame. The movement of the carrier, the action 
of the plunger in the melting-pot, the ejecting 
and trimming, are all effected by means of a drum 
on which there are spiral cam slots which affect 
various levers in the required sequence, and which 
revolves as soon as the operator’s side lever, by 
means of a clutch, brings one of two loose pulleys 
into operation, which are running at high speed 
the whole time the machine is at work. The 
matrix carrier at once moves back half-way to the 
magazine; and now what appears to us to be the 
most novel and interesting feature in the whole 
machine comes into operation. We can only de- 
scribe it as like a human hand in its action. 
A series of fingers, composed of steel points, the 
ends of which, in their original position—which 
is a little higher than the top of the magazine— 
are covered by a continuous shield, are lowered till 
they reach the level of the hooks, the matrices are 
threaded on to these fingers and lifted out of the 
holder ; the fingers rise back into their upper 
position, and the matrices commence to slide to- 
wards the magazine along the guides which are 
continuations of the fingers, inclined sharply down- 
wards, and bent round a right angle towards and 
across the top of the magazine. In this way the 
matrices, as they are used, are returned into the 
eight compartments of the magazine. This feeding 
back into the magazine is effected by a very simple 
and clever device, by which a cam mounted on a 
spindle revolving each time a matrix is removed from 
the magazine, brings a graduated pressure through 
a series of coiled springs to bear on each line of 
matrices in the magazine, and by which they are 
pushed towards the front seriatim, and the spaces 
thus made are filled by the returned matrices. Here, 
again, the spindle bearing the cam revolves by a 
clutch, bringing a loose pulley running at high speed 
during the whole time the machine is working, into 
operation. The machine is driven by a small 
Gramme motor of ,}; horse-power, and the speed 
of type-setting is claimed to be equal to that of 
five experienced compositors. It is also claimed that 
the loss of time involved in resetting a line where 
a correction has to be made, which is not much 
greater than that occupied in making the same cor- 
rection in ordinary type-setting, is more than com- 
pensated by the enormous gain in time involved 
in re-melting the blocks of type as against ordinary 
distribution. 

From the foregoing general description it will be 
be seen that the ‘‘ Monoline,” while producing a 
result similar to the ‘‘ Linotype,” is open to pre- 
cisely the same objections as are urged against 
the latter machine, and which refer chiefly to the 
difticulty of making extensive corrections, and 
irregularity in the height of the type blocks. Both 
machines are marvels of mechanical ingenuity, and 
the operations of the ‘‘ Monoline” are especially 
fascinating. 

The process for obtaining the blocks for illus- 
trating the Petit Blew was selected on account 
of the rapidity with which sketches can be worked 
into blocks ; it is, however, not sufticiently novel 
or interesting to require description, but the process 
by which the stereotypes are prepared is, on the 
contrary, well worthy of being described. This 
process is known by the name of ‘‘ Similigravure,” 
and by it process stereotypes of half-tone photo- 
engravings can be successfully obtained. When 
the type and blocks composing a page of the paper 
is set, a sheet of tissue paper is placed over it, and 
the paper is worked into the face of the setting with 
a brush composed of rather coarse bristles, in the 
ordinary manner. The surface is then washed with 
paste, and fine china clay powder is dusted over 
it; a second sheet of tissue paper is then laid on, 
and the same process is repeated till the matrix 
for the stereotype has acquired the thickness of 
thin Bristol board. It is at once passed through 
the hot press and dried, then it is used in the 
ordinary way to produce the semi-cylindrical stereo- 














type shells. The whole process takes at present 
about 20 minutes, including the casting of the 
stereotypes, as against half that time in the stereo- 
typing process in ordinary use ; but the result is 
superior, and the time should certainly be subject to 
considerable reduction in the hands of more ex- 
perienced workmen. The printing machine em- 
ployed at the exhibit is by Messrs. Albert and Co., 
of Frankenthal, and was constructed specially for 
the Petit Bleu. The paper is used in continuous 
rolls the width of a double sheet of the published 
paper and the machine cuts the numbers apart, 
counts them by the revolutions of the cutter, folds 
them in four, and delivers them into a tray, the 
folded papers being counted once more as they fall, 
and a bell rung as each fiftieth paper is delivered. 
This machine requires 8 horse-power, and can be run 
at the rate of 300 papers a minute, or 18,000 an 
hour. Considering the constant noise of working 
machinery, and of the thousands of feet and voices 
of visitors, the editorial work is trying, and may 
perhaps account for some of the articles that have 
come under our notice in connection with this Exhi- 
bition edition. The paper-making plant, which pro- 
duces the paper for the Petit Bleu is, as we stated 
above, the exhibit of the well-known firm of De 
Naeyer and Co.; this firm produces annually a 
very large amount of pulp for paper-making from 
wood, two-thirds of which is exported to London 
and dealt with by one firm; the pulp that is not 
sold is manufactured into paper at their works at 
Willebroeck. The plant exhibited consists of a 
2 horse-power rotating shaving machine, by the 
use of which the billets of wood are freed of all dis- 
coloured surface, bark, &c., these refuse portions 
being subsequently worked up into brown paper. 
The cleaned billets are then passed through a 20 
horse-power cutter, which is simply a more power- 
ful machine of the same type as the shaver, and 
inclosed so that the chips are fed direct into a tank 
as they are produced. This cutter is worked at from 
400 to 500 revolutions per minute, and its capacity 
is about 60 tons per 24-hour day. From the tank 
the chips are lifted by a bucket carrier and delivered 
through hoppers into two revolving boilers, where 
they are mixed with dilute sulphuric and hydro- 
chloric acid. The manholes are screwed down when 
the boilers are nearly full. Superheated steam is 
admitted, and the vessels are rotated for five hours, 
at the end of which time the wood chips are re- 
duced to a paste. This paste is then emptied into a 
tank, where it is well washed with clean water and 
stirred by a rotating mixer. The pulp passes thence 
into a second tank to be diluted to the requisite 
amount with clean water ; it isfed by a force pump 
into a third tank, where it is mixed with certain 
proportions of china clay, alumina, and size, and is 
agitated for about an hour. The mixture, which 
looks like very diluted milk and water, flows into 
a fourth tank to be again thoroughly agitated, and 
then passes along metal flumes through an agitator 
on to travelling metallic sieves, where the process 
of removing some of the water is commenced. 
Thence it advances on to travelling bands of felt, 
where more water is abstracted; then between 
felt -covered rolls, where the moisture is again 
squeezed out, and the material becomes very wet 
paper; afterwards it travels over a series of 15 metal 
cylinders heated by steam, which thoroughly dry the 
paper, so that to avoid risk of snapping when 
formed into rolls, it is passed at the last cylinder 
over a spray of steam, which gives it back some of 
its lost moisture. The capacity of the actual paper- 
making machinery, which absorbs 30 horse-power, 
is 50 metres of paper a minute, 24 metres wide. 
The rolls of paper are finally removed to the 
calender, consisting of a series of eight rolls ; pass- 
ing through these, it receives a finishing surface. 
The rolls of paper are then removed and cut up into 
smaller rolls of the width required. A large amount 
of cut sheets are also produced ; these are sorted, 
examined, and counted by hand by female workers, 
and are used up in making trade bags and enve- 
lopes. The semi-automatic machines used for these 
industries are also exhibited in operation, and we 
understand that the product is utilised to fill some 
large London orders. 

The water which drains through the travelling 
metal sieves is collected, as it contains a consider- 
able percentage of paper pulp in suspension ; it is 
passed through a waste separator, and is squeezed 
between a wooden roller and a rotatory cylinder, 
covered with metallic mesh, and the waste pulp 
is collected to be used up in the manufacture of in- 
ferior qualities of paper. There can be little doubt 
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that this exhibit of a complete paper-making plant 
is one of the most attractive in the lower Machinery 
Hall ; the pulp-making machine being placed in the 
upper Hall, where the firm of De Naeyer and Co. 
also exhibit a complete ice-making plant The same 
firm has also other interesting exhibits of machi- 
nery, including examples of their well-known multi- 
tubular boilers. We shall probably have occasion 
at a future date, to describe more of their work 
shown at the Exhibition. 








NOTES. 
A Larce Power Transmission Pant. 

ANOTHER enormous power plant is to be put up 
in the United States, the locality being Ogden, 
about 35 miles north of Salt Lake City. From a 
recent paper by Mr. H. Goldmark, M. Am. Soc. 
C.E., it appears that about 2 miles from the 
centre of the city of Ogden the river of the same 
name passes through a narrow gorge opening out a 
few miles further up into a valley 8 miles long by 
4 miles wide. It is proposed to convert a portion 
of this valley into a huge reservoir covering an area 
of 2000 acres, and having a capacity of about 
12,000 million imperial gallons. To this end a 
concrete masonry dam 400 ft. long by 60 ft. high 
above the river bed will be required. The water 
to be used for power or irrigation purposes is to be 
drawn from the reservoir through a tunnel 9 ft. in 
diameter, fitted with suitable valves connecting it 
to the main conduit, which will be a wooden stave 
pipe 6 ft. in diameter and nearly 6 miles long. This 
pipe will be in the main laid in a trench and covered 
with 3ft. ofsoil, though at certain points rock tunnels 
were required, and there are also eight trestle steel 
bridges as well as a longer timber trestle. The dis- 
charge through this pipe will amount to 250 cubic 
feet per second, and as the effective head at 
the power-house will be about 440 ft., the gross 
horse-power available will amount to 12,500. The 
turbines used will each be of 1200 horse-power, and 
will drive three-phase alternate-current dynamos, 
giving acurrent at 2300 volts with a frequency of 
60 cycles per second. Five of these are already in 
place. Step-up transformers will be used to raise 
the voltage to 16,100, at which the current passes 
into the transmission line. At present this is 
already finished for a length of 38 miles, and con- 
nects the power-house with a sub-station in Salt 
Lake City. The waste water from the power-house 
is to be used for irrigation. Much of the work has 
already been completed, though the large concrete 
dam has not yet been undertaken, a smaller work 
sufficing to give the requisite head for carrying the 
water through the conduit to the power-house, but 
giving little storage capacity. The wooden con- 
duit has cost only about one-third to one-fourth 
as much per foot as the steel pipe which it 
has been necessary to adopt for about one- 
third the total length of the line of pipe. 
To make up the complete circumference of the 
wooden pipe 32 staves were needed, each of which, 
as finished, measured 7} in. wide outside, 7} in. 
wide inside, and 2 in. in thickness. No stave was 
allowed to be less than 16 ft. long, and in some 
cases they measured 26 ft. or more. In building 
up the pipe, it was arranged that the staves should 
break joint at least 12 in. Steel tongues were 
used in making these end-to-end joints, being in- 
serted into grooves sawed in the stave ends. 
Bands of round iron 2 in. to # in. in diameter were 
used to keep the staves in place, being spaced closer 
the higher the pressure to be carried. Each band 
consisted of two semicircular bars, one of which 
had screwed ends, and the other stirrup ends, into 
which the former fitted. The tightening was then 
easily effected by nuts. 


THe Kose Water Works. 

One of the reasons which induced the Japanese 
to propose that their currency should be placed on 
a gold standard, was that they might bring their 
country within immediate reach of the stores of 
cheap capital awaiting investment in the Occident, 
and already schemes are being formed for the at- 
traction of that capital to Japan. Within the past 
few years a great deal has been done in the way of 
supplying water to the chief towns in Japan, but a 
great deal more requires to be done. The Kobe 
Municipal Council have decided to supply the town 
and district with water, and as a first step the raising 
of loan bonds was publicly announced in the foreign 
and Japanese papers. These bonds will be paid off 














by lottery, extending over a period of 45 years. 
The scheme has been under consideration for some 
time. Plans were prepared in 1892, and the cost 
was estimated at 970,000 yen, but as time went on, 
the scheme was enlarged, arrangements being made 
to supply water to 250,000 persons, with possible 
extensions to a much larger number. In conse- 
quence of these developments and the great in- 
crease in prices, the estimates for the work rose to 
3,290,000 yen, and in February last the plans and 
estimates were approved by the Municipal Council, 
and the works were commenced in the following 
month. The quantity of water to be supplied per 
day per individual is estimated at over 18 gallons. 
Although it is intended in the end to utilise the 
streams of the Nunobiki, Saido, Tenivo, and Kara- 
subara, at present only the Nunobiki and Kara- 
subara will be tapped. At the junction of these 
streams reservoirs will be constructed, and filter 
beds will be erected. When the works are com- 
pleted, the rates of payment in the settlement will 
be: for 20,000 gallons per month, 4 yen; over 
20,000 gallons per month, a reduction of 20 sen 
per 1000 gallons; when the use exceeds 100,000 
gallons per month a still greater reduction will 
be made. These works are being designed by 
and constructed under the superintendence of 
Japanese engineers, but the greater part of the 
pipes and fittings will require to be imported, 
probably from Britain, and it would be well if 
our pipefounders had their agents in Japan ready 
to supply all the needed information, and as the 
field for such works is very large, there can be 
no doubt it would be worth their while to take 
some trouble in the matter. As the law at 
present stands, all unregistered Japanese bonds 
are legally purchasable by foreigners. In 1883 
bonds of this kind were put upon the market, 
and since that time there have been many others, 
as, for example, the Consolidated Loan Bonds, the 
War Bonds, the Naval Loan Bonds, the Tokio 
City Loan Bonds, and now the Kobe Water Works 
Bonds. Any one of these securities may be openly 
purchased by foreigners in their own names when 
interest falls due. In view, however, of the con- 
stant fluctuations to which the ratio between the 
precious metals is liable, European and American 
capitalists naturally hesitate to invest in silver 
bonds, but it is hoped that 5 per cent., backed by 
Japan’s credit, will tempt them when the bonds 
are placed on a gold basis. Of course, investors 
must satisfy themselves in each case of the nature 
of the security offered. When it is that of the 
Central Government it is as good as almost any 
other similar security, but in the case of local 
undertakings, each must be judged on its own 
merits. 


THe New ANGLO-CHINESE TREATY. 

Great Britain has made the last move in the 
political game which is being played in China, by 
entering into an agreement with the Chinese 
Government for a modification of the Burmese Con- 
vention of 1894, no doubt for the purpose of 
retaining or recovering the influence at Peking which 
has been undoubtedly impaired by the concessions 
secured by France and Russia on the termination of 
the war between Japan and China, in return for 
their intervention on behalf of the latter power. 
The above-mentioned convention determined the 
greater part of the frontier between Burma and the 
Chinese territories, and recognised the right of 
China to certain territories to which her title was 
uncertain, on tle express condition, however, that 
these districts or any part of them should not be 
ceded to any power without the consent of the 
British Government. Notwithstanding this agree- 
ment, by the pressure which France wasable to bring 
to the Tsung-li-Yamen, the Peking Government 
allowed France to extend her frontier on the 
Meking River by handing over to her the Kiang- 
hung district which they had promised not to give 
up to anybody without our leave. Our Foreign 
Office had the good sense to allow the transaction to 
be completed without making it a cause of difficulty 
between Britain and China or France, but at the 
same time evidently determined to take the earliest 
opportunity of having an equivalent. Our Minister 
at Peking has been now able to obtain modifications 
of the Convention of 1894, which gave Great Britain 
substantial concessions, both territorial and com- 
mercial. Atthe present time, as we have frequently 
pointed out, Russia is obtaining great influence in 
the north of China. Another part of the game is, 
however, being played in the south, and the rival 








European diplomatists are striving to obtain a fair 
share of the great trade which may be expected to 
develop when the provinces of central and western 
China— Yunnan, Szechuan, Kwei-Chan, and 
Hunan—are really opened to European commerce. 
The only real rivals are Great Britain and France. 
The latter power has for a considerable time been en- 
deavouring to openup trade routes betweensouthern 
and western China and her settlements in Tonquin, 
and it is for this purpose that she has been extend- 
ing her influence and possessions in Siam. Hitherto, 
however, her success has not been great, nor is 
there very much promise for the future, on account 
of the difficulty of constructing roads and railways, 
and the want of practicable waterways. Further, 
the maintenance of a highly protective tariff in 
Tonquin and Anam is an effectual hindrance to the 
development of any considerable trade. The 
merchants at Hong Kong have been keeping an 
anxious eye on the possibilities of developing trade 
in southern and western China, and several special 
missions have been sent toreport on them. Great 
Britain has for some years past been steadily push- 
ing forward roads and railways towards the northern 
frontier of Burma, with a view to the development 
of the trade between that country and Yunan. In 
the convention or treaty which has just been con- 
cluded, important concessions have been obtained 
from the Chinese Government which will further 
that object, while at the same time the Peking 
Government has been obliged to ratify previous 
engagements for opening to commerce the West 
River, the great means of access to the two pro- 
vinces of Kwang-si and Kwang-tung, which lie 
immediately to the north of Tonquin. The French 
will thus be prevented from obtaining exclusive 
access to China from their own territories. The 
French newspapers are devoting considerable 
attention to the subject of the treaty, and dwelling 
on its importance. The Journal des Débats, for 
instance, says : ‘‘ The situation created for European 
commerce in southern China is altered in a way at 
which we cannot rejoice. It will, however, be 
puerile to display indignation with our competitors. 
We intentionally use the word competitors, and not 
rivals ; for this is a commercial matter as to which 
we cannot exaggerate the gravity of the change which 
hascome about. In fact, the position is as follows : 
Henceforward we find ourselves confronted by 
active competition in a market where we hoped to 
be alone. A peaceful tournament is about to com- 
mence in that part of China between France and 
Great Britain. It is for us to be vigilant, and not 
to be caught napping.” Great Britain does not at 
all object to a peaceful tournament, and all that we 
ask is a fair field and no favour. 


THE LATE MR. LAVINGTON E. FLETCHER. 

Mr. LAvineton Evans FLETCHER, whose death on 
the 14th inst. we briefly announced last week, was in 
his 76th year, and during the later part of his career, as 
chief engineer to the Manchester Steam Users’ Asso- 
ciation, he did excellent service in connection with 
legislation relating to boilers. 

Mr. Fletcher had just that varied training which en- 
titled him to occupy such a position. He commenced 
his course of practical engineering with the late firm 
of Messrs. Barrett, Exall, and Andrews, of Reading, 
where he superintended the erection of steam engines 
and boilers, as well as the execution of contracts for 
ironwork on the Great Western Railway, when that 
line was in course of construction. Amongst the work 
of which he had charge was the erection of engine and 
pumps in Box Tunnel ; while at Reading he also erected 
the first engine and biscuit-making machinery ower 
by Messrs. Huntley and Palmer at their well-known 
works there. He also devoted his attention to those 
improvements in engines and boilers which insured 
economy in fuel, and for this purpose repaired and 
adjusted steam engines for different Ly games in- 
cluding Mr. Spicer, of Beaconsfield, and Mr. Poulton, of 
Alton. From 1846 to 1850 he was engaged under Mr. 
J. K. Brunel, C.E., chief engineer to the South Wales 
Railway, in getting out plans for mechanical structures 
such as swing bridges, &c., and in superintending the 
construction of various works, among which was the 
large Landore viaduct near Swansea. 

After leaving Mr. Brunel Mr. Fletcher undertook 
the design, and superintended the construction of, 
several iron screw steamers, including engines and 
boilers, for various steamship owners, among whom 
was Mr. H. W. Schneider, the proprietor of iron 
mines at Ulverston and Barrow, and formerly M.P. 
for Norwich. Subsequently he was engaged by Messrs. 
Gwynne, then of Essex-street, Strand, in designing 
machinery and engine work, after which he was 
engaged by the Electric and International Telegraph 
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Company under the late Mr. Latimer Clark, in de- 
signing and erecting a pumping engine for exhausting 
the air from lengths of tubes laid under the streets, 
through which messages in sealed envelopes were 
transmitted by pneumatic pressure from different 
parts of London to the central station. 

In January, 1861, Mr. Fletcher was appointed chief 
engineer to the Association for the Donvasiians of 
Steam Boiler Explosions, now known as the Man- 
chester Steam Users’ Association. With this organisa- 
tion he was engaged up till the date of his death, so 
that he had been connected with it for the long period 
of 36 years. It is almost impossible to over-estimate 
the great influence he, as the chief organiser, exerted 
on legislation relating to steam boilers and machi- 
nery. He was ever watchful against immature pro- 
posals born of panic, while at the same time directing 
his energy to insure that the worker should have due 
protection with needless waste of capital. During the 
36 years of his occupancy of the position, he devoted 
the most careful attention to the extension of the prin- 
ciple of periodical inspection of steam boilers, for which 
purpose the Association was originally formed. By 
means of the printed —T reports issued by the 
Association for many years, he circulated much in- 
formation to the general public on the cause of steam 
boiler explosions, while he also took an active interest 
in the promotion of legislation with a view to their 
prevention. At the time of his death he was engaged in 
furthering the Billintroduced into the House of Commons 
by Sir William Houldsworth, which seeks to secure the 
periodical inspection and certification of practically 
every steam boiler in the kingdom. Mr. Fletcher 
was a member of the Institution of Civil Engineers and 
of the Institution of Mechanical Engineers. Before the 
latter Institution he read in May, 1876, a valuable 
paper on ‘‘The Lancashire Boiler: Its Construction, 
Equipment, and Setting.” 


THE LATE MR. E. M. G. EDDY. 

A prieF telegram from Brisbane brings the sad news 
of the death of Mr. Edward Miller Gard Eddy, the 
Chief Railway Commissioner for New South Wales, at 
Brisbane on the 21st inst., in the very prime of man- 
hood. It seems he had gone to Brisbane, suffering from 
lumbago and gout ; that the gout made a sudden attack 
upon the heart, and a fatal issue resulted. It is only 
nine years since Mr. Eddy went to New South Wales, 
and to him they have been years of storm and stress, 
consequent on the vigorous war he waged against the 
pernicious political influence exerted by labour and 
socialist organisations. The whole story need not be 
repeated—frequent references have been made to it in 
ENGINEERING—but it is the part of his life which 
entitles him to be ranked as one of our leading railway 
organisers, and must therefore bulk largest in any 
notice of his life’s work. His period of early work— 
first on the London and North-Western, and subse- 
quently as assistant general manager of the Caledonian 
company—were years, so to speak, of probationary 
training for the difficult task in the colony. He had, 
however, shown such tact and administrative skill that 
when the New South Wales Government awakened 
to the fact that the tricks of politics must be 
ended—that the prosperity of the colony made the 
appointment of a railway commissioner imperative— 
Major Marindin, of the Board of Trade, to whom the 
matter had been referred, had no hesitation in nominat- 
ing Mr. Eddy for the situation. Moreover, although 
it was only intended originally to give a salary of 
2500/. per annum, Mr. Kiddy received 3000/.—none too 
large a sum, for under the Minister of Public Works, 
who was at the mercy of the man in the street, the 
railway system had got into a lamentable state of 
inefficiency. As the chief aim in appointing a 
commissioner new to the colony was to overcome 
the almost irresistible pressure of the labour vote 
as a dominant factor in the running of the railway 
system, and which was more or less alien to com- 
mercial conditions, Mr. Eddy, as chief of three 
commissioners succeeded the Minister of Public 
Works, of necessity had great power given him, and 
this he utilised most admirably. It was only in the 
natural order of things that he should meet with 
opposition, but thisonly served to establish the rectitude 
of his administration. We recall the investigation 
carried out at Mr. Eddy’s instigation into charges 
made by a Mr. Schey, a labcur leader, with a vehe- 
mence in inverse ratio to their accuracy as to an 
alleged locomotive ring,* and the vindication resulting 
in a remarkable expression of public feeling in the 
form of an address signed by 20,000 inhabitants which 
was subsequently presented to Mr. Eddy ; but some 
facts as to results tell still more eloquently of success. 

A permanent gain, estimated at some 100,000/. per 
annum, has been realised by flattening the gradients 
and increasing the tractive power of the locomotives, 
whereby the train mileage bas been reduced, some of 
the locomotives being equal to taking 350 tons up a 
1 in 40 gradient and 750 tons up a | in 150 gradient. 





* See ENGINEERING, vol. liv., pages 357 and 575, 


This move gave an increase in the gross receipts of 
1s. 4d., from 6s. 63d. to 7s. 10}d. per train-mile, while 
the net earnings per mile are ls. more than they used 
to be. Another reform was the introduction of cars 
in which the paying load bore a much larger ratio 
than formerly to the tare. These are only typical of 
many improvements, while the working men have 
been more liberally treated, and railway rates re- 
duced. Indeed, there has been a remission of nearly 
300,000/. per annum* in rates, even assuming the 
volume of traffic to continue on the old scale. The 
rates for grain and flour, for instance, have, since Mr. 
Eddy’s appointment, been reduced from 1.03d. to 
0.53d. per ton-mile. But notwithstanding the decreased 
rates—perhaps it would be more accurate to say rather 
because ot them—a profit of nearly three millions has been 
earned. In other words, instead of a loss the railways 
now earn 33 per cent. on their capital, while at the same 
time they are worked to give the greatest and cheapest 
facilities for the transit of all products. The tram- 
ways, too, have gained by reform ; but it is not neces- 
sary to say more. The rehabilitation of the New South 
Wales Railway on a sound financial basis was a good 
life’s work. 

Mr. Eddy’s appointment, made in July, 1888, was 
for a period of seven years, and at the end of that 
time he had practically offered to him the general 
managership of the South-Eastern Railway Company— 
a lucrative post with the minimum of worry, a position, 
too, in which he would have done most useful service ; but 
it was felt in the colony that the change would involve 
a great loss to New South Wales. Consequently they 
offered their railway commissioner 4000/. per annum 
to continue. Mr. Eddy reluctantly accepted, and about 
that time visited Britain, primarily to attend the 
International Railway Congress, and returned with 
renewed vigour. It is only the other day that we had 
his latest quarterly report, which showed that the 
expenses were only 54.47 per cent. of the receipts. 
When one recalls that they were 67 per cent. before Mr. 
Eddy’s advent at Sydney, without any reference to 
increased revenue per mile, one realises in part what 
he has done during his sojourn in the colony, now cut 
short in such an untimely way. 








INDUSTRIAL NOTES. 

Tue Report of the Labour Department of the Board 
of Trade is most encouraging ; it states that the pro- 
portion of workmen belonging to the various trade 
unions unemployed was less than in any month since 
the summer of 1890. ‘‘ All the important branches of 
industry, except the cotton trade, shared inthe improve- 
ment.” It is very singular that from the year 1816 up 
to date there was commercial crisis or depression in 
trade in each year ending with seven in the eight de- 
cades, this year being the only exception. In the 113 
trade unions making returns, with an aggregate of 
460,685, there were 10,418 members unemployed, or 2.3 
per cent., as compared with 2.5 per cent. in the previous 
month, and 3.3 per cent. at the same date last year, 
with fewer unions and fewer members in the returns. 
The chart line shows an improving tendency. The 
following Table represents the number and percentages, 
with comparisons : 


latin | Total Number of Corresponding 
al x umber Members. Percentages. 
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employed. | 
Ploy | Returns. ‘Number of) Percen- AMonth| A Year 











Members | tages. Ago. Ago. 
Under 1percent.| 38 175,412 | 38.1 24.2 20.3 
Between 1 and 2 
percent... 21 122,080 26.5 37.9 29.7 
Between 2 and 
under 3 per 
cent. .. > 17 17,049 3.7 5.6 20.4 
Between 3 and 
under 5 per 
cent. .. oe 16 85,936 18.6 16,1 8.9 
Between 5 and 
under 7 per 
cent. .. a 10 48,063 10.4 14.9 3.2 
Between 7 and 
under 10 per 
cent. .. Be 6 6,680 1.5 0.2 16.1 
Above 10 per 
cent. .. ¥ 5 5,465 1.2 1.1 1.4 
Totals 113 460,685 | 100.0 | 100.0 100.0 


The above figures present a fairly good index of the 
present state of trade and its state with a month ago 
and with a year ago. The notable thing is the large 
proportion with under 2 per cent. of unemployed ; 
the Table shows that 59 unions with 297,492 members 
had under 2 per cent. out of work at some period 
during the month; in 21 unions, with 60,208 mem- 
bers, representing 13.1 per cent. of the whole, had 
over 5 per cent. of unemployed. Good as trade is 
generally, the fact that over 5 per cent. of 60,000 
members were out of work is depressing enough ; the 
gratifying thing about it is that in many cases 





*See ENGINEERING, vol. lix., page 249, and vol. lxii., 





page 432. 








the absence of employment was presumably only 
temporary, and even in some cases voluntary on the 
part of some of the members. As compared with a 
year ago the figures are very favourable on the whole. 

As regards specific industries there were, of course, 
some variations. The coal industry was more active 
in almost every district than a year ago. The average 
time worked at pits employing 412,205 persons was 
5.20 days per week during the month, as compared 
with 4.88 days in the same month last year. The un- 
employed members of the miners’ unions in Durham 
and Northumberland only amounted to 0.7 per cent., 
as compared with 1.8 in the same month last year, 
The present return shows a lower proportion than in 
ne: A month since that date. In the ironstone mining 
industry employment has continued exceptionally 
good. Theaverage time worked by the 17,109 workers 
included in the return was 5.87 days per week ; this 
also shows improvement, both over last month, and 
the same month of last year. Another encouraging 
feature is that about 34 per cent. more persons were 
employed. The steadiness with which the ironstone 
miners stick to their work is a credit to the men. 

In the pig-iron industry employment was better gene- 
rally than a year ago, and was in some places slightly 
better than last month. The ironmasters making re- 
turns had 354 furnaces in blast, four more than a year 
ago, and three more than last month. The total number 
employed was 22,363, or about 150 more than last 
year. Employment at the steel works was better than 
a yearago. At 134 works 38,814 persons were em- 
ployed, being 111 more than last month, and 2764 
more than a year ago. Employment at puddling fur- 
naces and rolling mills was better than last month, and 
much better than a year ago. At 95 works 18,886 
persons were employed, or 399 more than last month, 
and 1332 more than at the same time last year. In 
the tinplate trade there is further depression. At 88 
works 302. mills were at work, or five less than last 
month, but 13 more than a year ago. 

Employment in the engineering arid kindred trades 
has improved. The percentage of unemployed trade 
union members was only 1.8 per cent., compared with 
2.1 in the previous month, and 2.2in the same month 
last year. In the shipbuilding trades there has been 
still further improvement. The proportion of unem- 
ployed was 4.1 per cent., compared with 4.9 per cent. 
in the previous month, and 7.7 per cent. in the same 
month of last year. There has been also in those 
trades a good deal of overtime worked in many dis- 
tricts, so that the one isa set-off to the other. More- 
over, the prospects are fairly good all along the line. 

Employment in the building trades is and has been 
exceptionally good. Taking all the branches of 
Carpenters and Joiners, Bricklayers, Masons, 
Plasterers, Painters, Plumbers, &c., making returns, 
only 0.8 per cent. were out of work, and some of 
those were on strike. In the last month the pro- 
portion was only 1 per cent., and last year at the 
same date 1.6 per cent. 

Employment in the printing and bookbinding trades 
has been good for the season of the year. There was 
just a slight improvement in the glass trades. Em- 
ployment in the leather trades has improved, and is 
good. In the boot and shoe trades, trade was good in 
both the ready-made and bespoke branches in most of 
the principal centres. It was also good in the tailoring 
trades in nearly all places. In the textile trades em- 
8 ene has been but moderate in most centres. Dock 
and riverside labour was better than a year ago, but 
not so good as last month. In the agricultural districts 
there was pg activity and regular work for most 
of the hands. 





There was a large batch of disputes in the month, 
no fewer than 106 fresh disputes being recorded, in- 
volving 16,674 workpeople, as compared with 97, in- 
volving 8617, in the previous month, and 135 disputes, 
involving 41,000 workpeople, last year in the same 
month, Of the total, 40 disputes were in the building 
trades, 20 in engineering and kindred industries, 5 
in other metal trades, 8 in the mining and 8 in the 
tailoring trades, 11 in the textile industries, 7 in the 
woodworking and furnishing trades, and 7 in mis- 
cellaneons industries. Of the 94 old and new disputes, 
affecting 26,830 persons, 42, involving 14,876 workers, 
were successful from the trade union point of view ; 
25, affecting 8193 persons, were partially successful, 
and in 27, affecting 3550 persons, the employers were 
successful. The total returns show that in the vast 
majority of cases labour was successful, rather than 
capital, in the aggregate disputes. 

The changes in wages accentuates this in a remark- 
able manner. Changes are reported affecting about 
33,500 workpeople, of which number 33,470 received 
increases and only 30 sustained decreases. The net 
result of all the changes was an estimated advance in 
weekly wages of 1s. 93d. per head of all the workpeople 
affected. The persons receiving increases included 
8700 building operatives, 19,750 persons employed in 
the engineering, shipbuilding, and metal trades, and 
3050 employed in the furnishing and woodworking 
trades. In the aggregate changes, disputes were 
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attended by strikes in cases involving 13,900 persons, 
cases affecting about 600 matters were settled by 
arbitration; the remainder, affecting about 19,000, 
were settled by negotiation or other peaceful means. 
The most striking fact is that, in the building trades, 
the changes were spread over a large area, in numerous 
districts, the levelling-up process being prominent. 
In some instances the advances in wages exceeded 4s. 
per week, 

There were many changes in the hours of labour, 
the net result being nearly two hours’ reduction per 
week, on the average, for about 7700 workpeople. 
There was no increase of hours reported. The list 
does not include the engineers’ movement in London, 
but it includes a variety of other trades in many parts 
of the country. The tendency is towards the eight- 
hours day, but in several instances the normal week 
is below that maximum standard ; seven such cases are 
specified. Bakers alone in the list work very long 
hours, but in one case, where the hours were from 65 to 
85 per week, they have been reduced to 63 for all 
employed ; in another case the reduction is from 684 
hours to 644 per week. 





The Monthly Journal of the Amalgamated Society 
of Engineers announces that the membership has risen 
to 91,328, while the number on donation has fallen to 
1535, a decrease of 1429 in the month; the members 
on sick benefit a decrease from 2047 to 1907, but the 
number on superannuation has increased. The banner 
fund levy of ld. per member has been carried, and 
a oe" of 6d. for the contingent fund is being voted. 
The first ballot for loans to purchase houses took place 
on May 8; out of 22 applicants seven were successful. 
The council have decided to allot another sum of 5000/. 
for ballot on July 8. The principal, with interest of 
5 per cent., is to be paid off in 20 years. The maxi- 
mum amount is fixed at 400/. The question of the 
machine workers is dealt with, and it is stated that 
the men have been restrained from taking action, indi- 
cating that it is merely delayed. Meanwhile the two 
unions are negotiating on the matter with a view 
possibly to joint action at some future time. The 
report deals in some detail with the progress made in 
the eight-hours movement, and a list of firms is given 
where the eight-hours day has been conceded. The 
feeling expressed is that the matter must be pressed to 
a final issue at an early date, both for the sake of the 
unions joining in the movement, and of the firms who 
have conceded the eight-hours day. Advances in 
wages are reported at Leicester 1s. per week, with Is. 
further in September; Hanley, Leigh, and Shrews- 
bury, 2s. per week; Edinburgh, $d. per hour; Bath 
and Penistone ls. per week. Special reports are given 
by the six organising district delegates, all of which 
report the state of trade in their districts. From those 
reports it is possible to understand what is being done in 
all the chief centres, both as regards membership, the 
state of trade, and wages movements. The total 
cost of members on the Society was 2783l. 18s., 
or only 84d. per member per week. This leaves a 
wide margin for adding to the funds, which are 
increasing at a rapid pace. The Australian report 
shows an increase of members on donation benefit, so 
that trade is not over brisk there. The American 
and Canadian report states that there is no change 
as regards trade. British trade appears to be in the 
ascendant in so far as America, Canada, and Austra- 
lasia are concerned. The Journal is advocating a wide 
system of federation; it has been urged these 60 
years, but no common basis has been found. Even 
the Engineers ceased to federate with the Boilermakers 
and Iron Ship Builders, Steam Engine Makers, Smiths, 
and other trades, quite recently. 

The delegates of the district committees of the 
Amalgamated Society of Engineers in the northern 
district held a private meeting at Carlisle on Satur- 


day, the 19th inst., Mr. Sellicks in the chair. There 
were 17 delegates present. The machine question and 


the eight-hours movement were discussed at great 
length, and a resolution was adopted, which will be 
laid before the council. The nature of the resolution 
has not transpired, but it is stated that the discussion 
was of a very amicable character. 


The report of the Boilermakers’ and Iron Ship 
Builders is very encouraging from the point of view of 
employment. It appears that orders are being quietly 
booked to take the place of those running out, 
and the inquiries are reported to be numerous. The 
total number of members on the funds was 3241, 
or over 500 fewer than last month. Of the total, 42 
had travelling cards, 451 were signing the vacant book, 
1000 were on donation, 1255 were on the sick list, and 
513 on sick benefit. The membership increased by 
300 in the month, after allowing for deaths and exclu- 
sions. Reports are given of various disputes, some of 
which were settled by delegates sent to the firms. 
With the view of increasing the number of members 
it is proposed temporarily to reduce the entrance fee, 
and the ‘‘ run-out fine” by one-half up to the close of 
the present year. In only some five or six branches 
out of 269 is trade said to be bad, and these are not 








important as centres of large works. There are no 
serious strikes on at the present time in connection 
with the society. 





Business activity and full employment characterise 
the en ineering establishments generally throughout 
Lancashire. Except that holidays, and the festivities 
connected with the Jubilee celebrations, together with 
some local annual gatherings, have temporarily inter- 
fered with work, the returns of the leading trade 
unions show a lower percentage of unemployed than 
for some years past. The activity is general, with 
the exception, perhaps, of some sections of the ma- 
chine-making industry in all the chief centres, and 
mostly in the smaller localities general engineering is 
tolerably busy. As a general rule, labour questions 
have been quiet in the engineering trades, but the 
machine question has cropped up in connection with 
the London and North-Western Railway Company at 
Manchester, and also some friction as to the 2s. advance. 
As the men could obtain no satisfactory settlement, 
they gave notice to cease work. Notices have also 
been given to two other firms. 





In the Wolverhampton district there has been an 
excellent tone of a hopeful character, although buying 
has been rather restricted. It would appear that a 
tolerably plentiful crop of orders is anticipated at no 
distant date. Prices of pig iron have an upward ten- 
dency, and consumers are making the best terms they 
can for the renewal of contracts. There has been a 
well-sustained demand for finished iron. Not only is 
full time general, but overtime has been common in 
very many branches of the several industries referred 
to. There are no serious labour disputes pending or 
looming in the near distance. The present is therefore 
prosperous, and the future hopeful in all respects. 





In the Birmingham district there has been temporary 
quietude in the iron and steel market, the actual busi- 
ness put through being rather small. But the foreign 
demand is increasing largely, especially for the mar- 
kets of South Africa, Australia, Mexico, and South 
America. Except some of the lighter branches, all 
trades are generally well employed. There are no 
serious labour disputes in any branch, nor are there 
any indications of dae troubles in the near future. 





The International Dockers’ Congress had no element 
in it of a very disquieting character. It is proposed, 
it seems, to revive the agitation of last autumn, but 
in the face of the disastrous failure on the Continent, 
there were no very violent methods proposed. The 
proposals included an eight-hours day, abolition of 
night work, and of Sunday labour where practicable, 
a minimum wage, and some other matters. The men, 
it is said, are again joining the union; but this spas- 
modic action is not of an Tawiie kind. Better by far 
to organise quietly, and make reasonable demands, 
and gather strength step by step. 


The blastfurnacemen in the Durham and Cleveland 
districts have resolved to hand in their notices against 
a 12-hours day. Seventy-two hours per week is a 
long step from 48 hours; 24 hours extra for such a 
laborious industry seems a severe strain. There are 
doubtless some difficulties, but the nature of the work 
ought to be considered. 





The Railway Servants’ Amalgamated Society have 
addressed a circular letter to all the companies, setting 
forth their proposals for improving the condition of 
the several sections of the workers. 





The engineers at Belfast have decided to accept the 
offer of the employers for a general advance of ls. per 
week all roan to take effect from August 1. The 
agreement is to be binding for one year on either 
side, with no change. 





The Great Northern Railway Company have pre- 
sented the cabdrivers who stood by the company 
during the strike with two guineas each as a Jubilee 
present. About 100 men participated in the gift. 





The coalowners are busy organising in favour of 
resistance to the Compensation Bill, while the work- 
men are urging its being pushed through. The Lon- 
don Trades Council have been circularising the 52 
affiliated societies as to some points in which amend- 
ments are tobe urged. It woul gay that the forces 
in favour of and against the Bill will be marshalled 
by the date of the report stage. But if the Govern- 
ment stand firm they can pull it through safely. 








Prusstan Coan - Mining. — The extraction of coal in 
Prussia in the first quarter of this year amounted to 
20,568,586 tons, as compared with 19,523,204 tons in the 
corresponding period of 1896. In these totals Dortmund 
figured for 11,760,215 tons and 11,025, 247 tons respectively. 
The number of workpeople employed in the first quarter 
of this year was 296,289, as compared with 279,672 in the 
corresponding quarter of 1896, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 18, 

THE little improvement in the tone of the iron trade 
during the past week has raised expectations, perhaps 
prematurely. The smaller industries throughout the 
agricultural States are being benefited by favourable 
crop conditions, and a sudden expansion in demand 
for products, tools, machinery, and certain lines of 
hardware, has sprung up. It is especially in machinery 
that there is encouragement. There is a stronger 
market in other lines, due partly to the assurance 
that tariff legislation will be reached in 30 days. The 
money markets are easier, and railway trattic gained a 
little during the week. Pig iron production does not 
exhibit expected curtailment, and prices are strong 
for prompt deliveries at bottom quotations. Billets 
have been marked up a trifle, and large orders were 
placed, including one lot for export. The entire trade 
is ina spirit of holding on, and there is an under- 
current of feeling that business will turn out all 
right. A few of the very large users of crude 
iron and steel have quietly made large purchases of 
material. It has often happened that prices have 
jumped in July, but there is less fear of this now. 
Railroad building is backward. Tramway work has 
greatly fallen off, but the expansion of pig iron con- 
sumption has been 50 per cent. within a year notwith- 
standing. The plate and structural mills continue to 
capture large orders. The Pittsburgh district is quite 
busy. Steel rails are quiet as to new orders. An 
improving demand would draw makers into another 
pool, and make prices 22 dols. Heavy ore dealings 
are in progress. The strong feature of the market is 
the large amount of talked of work in municipal work, 
pipe lines, new buildings, warehouse work, &c. 








Exectricity At LricestER.—The fact is, perhaps, not 
generally known that a Hungarian firm—Messrs. Ganz 
and Co.,-of Buda-Pesth—has secured a contract for carry- 
ing out electricity works at Leicester. The works will 
comprise three dynamos of 300 horse-power each. 





_ Our Coat Exports.—Our coal exports are still rapidly 
increasing. They amounted in the first five thar of 
this year to 14,312,954 tons, as compared with 13,330,322 
tons in the corresponding period of 1896, and 12,086,255 
tons in the i period of 1895. Germany, 
France, Italy—and, indeed, foreign nations generally— 
are taking more and more of our black diamonds. 





BELGIuM AND CuinA.—The Chinese railway adminis- 
tration has just received tenders at Shanghai for the 
delivery of 4300 tons of rails and accessories. The lowest 
tender was that of the John Cockerill Company, the 
Dortmund Union coming second. Unless the Chinese 
Government decides to roll the rails itself at its Hangkow 
works, the John Cockerill Company will secure the 
contract. 





PERSONAL.—Mr. Robert Hammond has been appointed 
consulting electrical engineer to the City of Gloucester. 
His first duty will be to report to the electric lighting com- 
mittee upon the general question of electricity su ply for 
lighting and other purposes, and upon the advisability of 
the Corporation establishing works in conjunction with 
refuse destruction.—Colonel G. M. Hutton, C.B., of Gate 
Burton Hall, near Lincoln, has been appointed chairman 
of Ruston, Proctor, and Co., Limited, engineers, Lincoln, 
in the place of the late Mr. Joseph Ruston. 





AGRICULTURAL ENnGinES.—The value of the agricultura 
steam engines exported in May was 62,4461., as compared 
with 63,7702. in May, 1896, and 86,5477. in May, 1895. In 
the first five months of this year the aggregate value of 
the engines exported was 206,745/., as compared with 
225,156/. in the corresponding period of 1896, and 
226,785. in the corresponding period of 1895. In these 
totals the value of the engines exported to European 
countries figured for 146,360/., 154,208/., and 143,782/. 
respectively. It will be seen that the exports generally 
have been somewhat declining of late. 





Miptanp Raitway.—A deputation representing Hud- 
dersfield, Halifax, Barnsley, and Brighouse waited upon 
the directors of the Midland Railway at Derby on Thurs- 
day to urge upon them the extension of the system in the 
West Riding by the construction of a new line which 
would improve the communication with those towns, and 
at the same time give the company a more direct route to 
the north. The directors intimated that they had for 
some time past been anxious to extend traffic facilities to 
the West Riding, fully realising the importance of opening 
up new ground in the district. 





FARES ON THE LANCASHIRE AND YORKSHIRE.—A con- 
cession in favour of second-class passengers to Blackpool, 
Southport, and Morecambe has been made by the Lanca- 
shire and Yorkshire Railway Company. From July 1 
there will be reductions in the charges both for single and 
return second-class tickets, and especially in the cases of 
the three places mentioned these reductions will be con- 
siderable. Generally the effect of the alteration will be 
that in future the single second-class fare will be 25 per 
cent. over the third-c: fare, and the return fare about 





10 per cent. over the third-class single fare doubled, 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. R. Graces AND Sons, Middlesbrough, on the 
3rd inst. launched a steel twin-screw tender of the follow- 
ing dimensions: Length, 135 ft. ; breadth, 22 ft. ; depth, 
13 ft. The vessel has teak decks fore and aft, and has 
been specially constructed for lightship service, having 
owerful windlass, steam winch, and derrick for lifting 
oo , buoys. She will be fitted with powerful engines 
by Messrs. Sir Christopher Furness, Westgarth, and Co., 
Limited, having cylinders 10 in., 15 in., and 25 in. in 
diameter by 18 in. stroke, and a large boiler 12 ft. 9in. by 
10 ft. 6in. The vessel has been built to the order of the 
Honourable Corporation of Trinity House, London. 





The Bergens Mekaniske Verksted, Bergen, Norway, 
launched on the 12th inst. a steel screw steamer of the 
following dimensions: Length over all, 226 ft.; breadth 
moulded, 31 ft. 6in.; depth moulded, 15 ft.3in. The ship 
is built to the highest class in the Norwegian Veritas, and 
has raised quarterdeck, bridge, and topgallant forecastle. 
There is a double bottom for water ballast in the main and 
after holds, and a peak tank aft. She is built especially 
for the Baltic wood trade. The engines are of the triple- 
compound type, with cylinders 15} in., 25 in., and 42 in. 
in diameter and 30 in. stroke. There is one steel boiler, 
constructed for a working pressure of 160 lb. to the square 
inch. The speed is to be 9 knots. The ship was named 
Hildur, and is built to the order of Mr. Rasmus F. 
Olsen, of Bergen. 





On Saturday, June 12, the s.s. Metis, a steel spar- 
decked steamer, built to the order of Mr. John Lockie, 
for the Venus Steam Shipping Company, by C. S. Swan 
and Hunter, Limited, of Wallsend, was taken to sea for 
her trial trip. The s.s. Metis has been specially designed 
for Mr. Lockie’s trade, and will carry a dendwotels cargo 
of 5600 tons on a moderate draught. She will also carry 
a large measurement cargo of about 7000 tons in addition 
to her bunkers. The machinery has been supplied by 
the North-Eastern Marine Engineering Company, of 
Wallsend, and consists of a set of engines capable of deve- 
loping 1600 horse-power. The cylinders are 24 in., 40 in., 
and 64 in. in diameter by 42 in. stroke, and are supplicd 
with steam by two extra large steel boilers working at 
about 170 Ib. pressure per square inch. On trial a speed 
of nearly 11 knots was reached. 





On June 14 new steel screw steamer Port Albert, 
built by Messrs. The Tyne Iron Ship Building Com- 
pany, Limited, Willington Quay-on-Tyne, to the order of 
Messrs. W. Milburn and Co., of London and Newcastle, 
for their Australian trade, proceeded to sea for her official 
loaded trial trip. Her principal dimensions are as 
follows: Length, 345 ft.; breadth, 46 ft.; depth, 
27 ft.2in. The engines, which have been built by the 
North-Eastern Marine Engineering Company, Limited, 
at their Wallsend Works, have cylinders 24 in., 40 in., 
and 64 in. in diameter by 45 in. stroke, and are supplied 
with steam by two large single-ended boilers, working at 
a pressure of 170 lb. per square inch. The trial of both 
the vessel and machinery proved in every way satisfac- 
tory, a speed of over 105 knots being attained. 


On Tuesday, June 15, the steel screw steamer Russ, 
built by Sir Raylton*Dixon and Co., Cleveland Dockyards, 
Middlesbrough, to the order of Mr. Adolf Carl, of Copen- 
hagen, for Det Dansk-Russiske Dampskibsselkat, was 
taken out to sea for her official trials. Her principal 
dimensions are: Length, 325 ft.; beam, 43 ft.; depth 
moulded, 22 ft. 11 in. ; and she has a deadweight carrying 
capacity of about 4200 tons on a 19 ft. 6 in. draught of 
water. Triple-expansion engines have been fitted by 
Messrs. George Clark, Limited, Sunderland, having cy- 
linders 22 in., 364 in., and 60 in. in diameter by 42 in. 
stroke, supplied with steam by two large single-ended 
boilers working at 160 Ib. pressure. 





The trunk s.s. Windsor, recently built by Messrs. 
Ropner and Son, of Stockton-on-Tees, for Messrs. Evan, 
Thomas, Radcliffe, and Co., Cardiff, went her official trial 
trip on the 16th inst. in Tees Bay. Notwithstanding the 
strong gale blowing at the time, the trial proved satisfac- 
tory. This steamer is about 6000 tons deadweight, and is 
fitted with the builders’ patent trunk. The machinery 
has been supplied by Messrs. Blair and Co. Limited. 





The Sunderland Shipbuilding Company, Limited, 
launched on the 17th inst. a steel screw steamer built for 
La Société Générale de Transports Maritimes 4 Vapeur, 
Marseilles, and named Russie. She is intended to run in 
the mail service under contract with the French Govern- 
ment between Marseilles and Oran. This steamer has 
accommodation for 34 first-class, 40 second, and 40 third- 
class passengers. The first-class dining saloon is on the 
spar deck, and above that is placed the smoking and cap- 
tain’s rooms. The main engines are by the North-Eastern 
Marine Engineering Company, Limited, Wallsend. 





The Albina, a small steel screw steamer, which has 
been built and engined by Messrs. Wigham Richardson 
and Co., Neweastle-on-Tyne, to the he of the Dutch 
Colonial Government for their service in Dutch Guiana, 
went fora very successful trial trip on Thursday, the 
17th inst. The vessel is 124 ft. in length by 22 ft. beam, 
and has a very light draught of water, to enable her to 
ascend the rivers on her station. She has very comfort- 
able accommodation for a good number of passengers. 
All throughout the trial the machinery worked without 
the slightest hitch, propelling the vessel, in spite of the 
unfavourable weather, at a speed of over 10 knots. 





The s.s. Montrose, which is the largest steamer built 





on the Tees, was launched on the 17th inst. by Sir Raylton 
Dixon and Co., Middlesbrough. She is for the Canadian 
cattle trade, and has been built to the order of Messrs, 
Elder, Dempster, and Co., of Liverpool. Her principal 
dimensions are: Length, 460 ft. ; beam, 52 ft.; depth, 
moulded, 30 ft. 7 in. ; with a deadweight capacity of over 
8000 tons. She is specially fitted with cold chambers on 
the Linde system for the conveyance of dairy produce by 
— arrangement with the Canadian Government. 

riple-expansion engines will be fitted by Messrs. T. 
Richardson and Sons, Limited, of Hartlepool, having 
cylinders 30 in., 50 in., and 82 in. in diameter by 54 in. 
stroke, supplied with steam by three large double-ended 
boilers working at 180 Ib. pressure. The engines are also 
fitted with manganese-bronze bladed propeller. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched complete on the 18th inst. the Walrus, a suction 
aang dredger of 1300 tons hopper capacity, which has 
yeen built to the order of Mr. Walter Peace, C.M.G., 
Agent -General for the Government of Natal. The 
Wolo is almost a duplicate vessel to the Octopus, con- 
structed two years ago by the same builders, and which 
has proved so successful in removing the bar at Durban. 
The dimensions of the Walrus are as follow: Length, 
215 ft.; breadth, 36 ft. Gin.; depth, 15 ft. 9in. It is 
constructed to Lloyd’s highest class. The hull is sub- 
divided into nine water-tight compartments. Two centri- 
fugal sand pumps of 33 in. diameter, each driven by in- 
dependent sets of triple-expansion engines having sepa- 
rate condenser and air and circulating pumps, are fitted 
in the forward part of the vessel. The pumpsare capable 
of raising 3000 tons of sand per hour, and working to a 
depth of 40 ft. under water level. The large main suction 
pipe, 44 in. in diameter, is fitted in a central well at the 
fore end, and iscontrolled by means of powerful hydraulic 
gear fitted on the upper deck. This pipe is connected 
to both pumps, and is fitted with a novel arrangement 
of flexible joints placed at about the centre of the pipe, 
which enables the vessel to plunge about on a 25-ft. 
radius without disturbing the nozzle on the ground. The 
propelling engines are two sets of triple-expansion type 
of 1250 indicated horse-power, driving twin propellers 
with a speed of 95 knots. The hopper doors are also 
worked by hydraulic appliances. The fittings also include 
auxiliary donkey boiler, feed heater, evaporator, and 
electric light installation is fitted throughout the vessel. 
This is the seventh dredging vessel built by William 
Simons and Co., Limited, for the Government of Natal. 








MISCELLANEA. 
DurinG the past 60 years the national taxes have just 
doubled, whilst the trade has increased about seven-fold. 


The Canadian Government, on June 19, voted a subsidy 
of 3,600,000 dols. to the Canadian Pacific for the new line 
through the Crow’s Nest Pass to Nelson, British 
Columbia. 


An important railway extension is to be undertaken in 
the Malay Peninsula, Mr. Chamberlain having sanctioned 
the raising of a loan of 500,000/. for this purpose, which 
will suffice for the construction of 200 miles within five 
years. 

The traftic receipts for the week ending June 13 on 33 of 
the principal lines of the United Kingdom amounted to 
1,817,772/., which was earned on 18,9514 miles. For the 
corresponding week in 1896 the receipts of the same lines 
amounted to 1,578,264/., with 18,863 miles open. There 
was thus an increase of 239,508/. in the receipts and 884 in 
the mileage. 

Good progress is being made with the Uganda Railway, 
and it is — that the permanent way will, by the end 
of August, be laid for 120 miles, and that by the end of 
1898 the line will be completed to Kikuyu, which is 300 
miles from Mombasa. he first 45 miles of the line 
through the coast district has involved heavy earthworks 
and bridges. 

At a recent meeting of the Society of Engineers, Pro- 
fessor H. W. Umney, M. Inst. C.E., described an 
hydraulic air compressor erected at Montreal, and which 
was stated to have an efficiency of 62 per cent. The air 
to be compressed is distributed through water in the 
form of small bubbles, the two being separated after com- 
pression has taken place. Under these conditions the air 
is compressed isothermally. 


In order to facilitate keeping count of the number of 
explosions in a gas engine with which they were experi- 
menting at the Stevens Institute, Messrs. J. L. Christy 
and 8. A. Hasbrouck made use of a small cylinder having 
a spring-loaded piston which was in direct communication 
with the interior of the main cylinder. Each explosion 
caused a corresponding motion of the spring-piston, 
which registered it on a counter of the usual type. 


The new twin-screw steamer La Manche, built at Havre 
by the Société des Forges et Chantiers for the Brighton 
and Western of France Railway Companies, arrived at 
Newhaven on Thursday night. Her dimensions are: 
Length, 270 ft.; breadth, 30 ft.; depth, 15 ft.; horse- 
power, 4500. On her trial trip from Newhaven to Dieppe 
on Monday she made a very fine run, the voyage being 
completed about 30 seconds under three hours. This is a 
record for the passage. 


The curious way in which one thing leads to another, is 
well shown by the recent history of Kynoch, Limited. 
Originally engaged in the manufacture of cartridges, this 
firm took up the production of cordite. For this glycerine 
is necessary, and it was decided to make theirown. This 
involved the manufacture of soap, and to that was added 
a candle business, which latter will in future be pushed 
with energy. Another branch of the business is devoted 








to the making of cycle components. We learn that the 
cordite works at Arklow are now working in a very satis. 
factory way, and the manufacture of other explosives be- 
sides cordite is also to be undertaken. 


Mr. Thomas Fletcher has recently published an esti- 
mate of the amount of coal gas needed to maintain an 
ordinary small fire-clay muffle at the proper temperature 
for various purposes, and using the in atmospheric 
burners. For hardening steel cutters, &c., which requires 
clear red heat, about 8 cubic feet of gas per hour are 
needed for every 10 square inches of floor area of the muffle. 
A yellow, such as needed in silver assay work, requires a 
consumption of 10 cubic feet of gas per hour, whilst 
the bright yellow used in gold — requires about 
11 cubic feet per hour. For still higher temperatures, 
such as needed in china enamels, &c., the consumption 
may go up to 14 cubic feet of gas per hour for every 
10 square inches of the floor area of the muffle. Where 
metal muffles can be used, or the gas can be burned under 
pressure, a smaller consumption is needed. 


TheJ ubilee honourslist contains the names ofan unusually 
large number of engineers or gentlemenengaged in kindred 
work. Sir John Burns, chairman of the Cunard Com- 
pany, is raised to the peerage, whilst baronetcies are con- 

erred on Mr. G. E. Paget, chairman of the Midland Rail- 
way, and on Mr. James Pender, whose father did so much 
for submarine telegraphy. Mr. R.-Binnie’s work on the 
London sewage problem and on the Blackwall Tunnel is 
rewarded with a knighthood, whilst Mr. Wolfe Barry, 
President of the Institution of Civil Engineers, is made a 
K.C.B. Mr. Durston’s enterprise and courage in intro- 
ducing the water-tube boiler into our large cruisers 
against a somewhat formidable gore is Tetinaty re- 
warded by the conferment of a K.C.B., whilst shipbuild- 
ing is represented in the honours list by Mr. Thomas 
Richardson, M.P., of Hartlepool. In short, science and 
industry have on this occasion received an unusual degree 
of recognition, which we trust will form a precedent for 
future Prime Ministers. 

The annual general meeting of the Association of 
Private Owners of Railway Rolling Stock was held at 
Birmingham on the 15th inst., under the presidency of 
the chairman, Mr. W. F. Butler, of Wrexham. ‘The 
adoption of the report and balance-sheet was moved by 
the chairman, who referred to the vast amount of capital 
invested in railway wagons, and the important rights 
which the association had been formed to protect. He 
spoke of the work done by the association in the past, 
and commented on the manner in which one of the rail- 
way companies had recently distinguished itself from all 
others in the arbitrariness of its treatment of traders 
using their own — which seemed likely to necessi- 
tate another appeal to a legal tribunal for protection. 
The subscriptions paid by members had been so econo- 
mically administered as to form a reserve fund to answer 
emergencies, and this should be further added to by an 
increased membership. After a general discussion of 
matters of interest to members, a cordial vote of thanks 
to the chairman brought the proceedings to an end. 

A series of tests of fireproof floors on a very extensive 
scale have been for some time in progress in New York, 
being carried out under the direction of the building de- 
partment of that city. One of the latest types to be 
tested consists of a number of steel I-beams spaced 4 ft. 
apart, and carrying a flat floor made out of a composition 
containing 75 per cent. by weight of plaster of Paris 
mixed with 25 per cent. of wood chips. 1is composition 
completely surrounds the I-beams, so as to protect them 
from the direct contact of the flames. The floor 
proper is 44 in. thick, and extends 3 in. above the 
top flanges of the I-beams. It is reinforced with 

alvanised steel wires imbedded in the composition, and 
aving their ends fastened to the top flanges of the I 
beams, whilst at the mid-span they pass round a 2-in. 
bar extending longitudinally through the composition. 
Above, the floor is covered with a 2-in. layer of concrete 
made with a cinder aggregate, whilst the ceiling below is 
suspended on wire netting, a considerable air space being 
left between it and the floor proper. Under test this 
floor carried without failure a load of 600 Ib. per square 
foot, having previously been subjected to a severe fire 
test and to the action of jets of water turned on to it 
whilst highly heated. 


The Administration Report on the railways in India 
for the year 1896-97 has recently been issued. Colonel 
Gracey, Director-General of Railways, in his general 
remarks, states that the total length of railways open 
and sanctioned on March 31, 1897, after allowing for 
minor corrections of mileage, was 24,5284 miles, being a 
net increase of 10624 miles during the year. The total 
length of railways open for traffic on the same date was 
20,3905 miles, a net increase of 713} miles, leaving 4138 
miles still under construction or sanctioned. The mean 
mileage worked during the calendar year was 19,783 
miles, being an increase of 623 miles. The total capital 
outlay on therailwaysopen totrafficamountedon December 
31, 1896, to 253.16 crores ru being an increase of 8.078 
crores rupees as compared with the expenditure incurred to 
the end of the previous year. The gross earnings in 1896 
amounted to 25,36,60,425 rupees, or 87,08,635 rupees less 
than in the previous year. The working expenses 
amounted to 12,19,76,875 rupees, and Peter | 48.09 per 
cent. of the gross earnings, against 46.09 per cent. in 
1895. The net earnings amounted to 13,16,83,550 rupees, 
being a decrease of 94,86,605 rupees. The statistical 
return on the — expenditure, as entered in rupees in 
the books in India, was 5.20 per cent., against 5.78 per 
cent. in the previous year. The number of passengers 
was 160,817,000, showing an increase of 7,735,000. The 
total quantity of general merchandise carried was 
19,669,000 tons, or .18 per cent. less, while the receipts 
from freight were 6.42 per cent. lower. 
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INDIAN RAILWAY PROPERTY. 


Tue Indian railway interest, as all the world knows, 
has had a trying time of it during the past six 
months. It may be happily said, however, of the 
Indian railway proprietor that he is more frightened 
than hurt, the effects of the Indian famine having 
been restricted to certain districts, while the bubonic 
plague was also still more limited as regards the area 
of its ravages. Still, after allowing: for these miti- 
gating circumstances, it must be admitted that the 
prosperity of the Indian railway interest certainly 
sustained a check in the second half of last year. The 
revenue of the Great Indian Peninsula declined in 
the last half of 1896 to 1,236,250/., as compared with 
1,296,992/. in the corresponding period of 1895. The 
working expenses were brought down from 826,094/. to 
796,540/., but the economies realised were not a suffi- 
cient set-off for the contraction of the company’s busi- 
ness, and the net revenue came out at 438,706/., as 
compared with 470,898/. All that can be said 
is that it is surprising that the half-year resulted so 
well as it did; the danger, of course, is that the 
accounts for the six months ending June, 1897, will 
show a greater falling off in net income. Bombay is 
the head-quarters of the Great Indian Peninsula, and 
is at the same time the commercial capital of British 
India ; anything, accordingly which affects Bombay is 
avery serious matter, indeed, for the Great Indian Penin- 
sula. Up to the period when the effects of the plague 
and the famine began to make their sinister influence 
felt the Great Indian Peninsula was doing extremely 
well; and notwithstanding the check experienced in 
the second half of 1896, the year, as a whole, resulted 
favourably, the gross receipts coming out at 3,155, 133/., 
as compared with 3,097,434/., and the net revenue at 
1,472,524/., ascompared with 1,411,687/. The ratio of 
the working expenses to the traffic receipts in the 
second half of last year was 64.48 per cent., as com- 
pared with 63.69 per cent. in the correspond- 
ing period of 1895. The company was not enabled 
to give its proprietors any supplementary divi- 
dend for the past half-year, in addition to the 5 per 
cent. guaranteed by the Secretary of State for India in 
Council, but 417,651/. was paid over to the Anglo- 
Indian Treasury towards meeting the guaranteed 
interest of the half-year; and with more favourable 
conditions, there is every prospect that the stock- 
holders will soon be once more in receipt of a good 
return upon their capital. The expenditure made by the 
Great Indian Peninsula Railway upon capital account 
to the close of last year was 25,234,080/., the six months 
ending December 31 figuring in this total for 28,349/., 
of which 14,446/. was paid out for additional rolling 
stock and machinery. At the close of last year, the 
company was working 1491 miles of line and 276 miles 
of sidings. Of the 1491 miles of line, properly so 
called, 462 miles were laid with two lines of rails, and 
the balance with a single line. The aggregate distance 
run by trains during the past half-year was 4,083,539 
miles, of which 2,003,583 miles were run by passenger 
trains and 2,079,956 miles by goods trains. |The cost 
of locomotive power in the past half-year was 313,815/., 
while maintenance of way and works involved an out- 
lay for the six months of 207,131/. The number of 
locomotives upon the system at the close of last year 
was 605, of which, however, only 485 were in running 
order. 

The Bombay, Baroda, and Central India Railway 
continues to be the most profitable of the Anglo-Indian 
systems. The reason for this exceptional prosperity is 
the skill with which profit is coaxed out of the native 
State lines which the company works. One bad fea- 
ture in the Bombay, Baroda, and Central India Rail- 
way, however, is the confusion of gauges which has 
arisen in various parts of the system. The original 
Bombay, Baroda, and Central India Railway peters. 
and certain State lines which have been tacked on to 
it, comprise 6144 miles of line upon a 5 ft. 6 in. 
gauge, but the company also works 1784 miles of 
native State lines with a metre gauge, and 71} 
miles more with a 2 ft. 6in. gauge. This confusion 
of gauges must greatly increase the cost of labour and 
the working of traffic as far as the through traffic 
is concerned ; for the local traffic, of course, the differ- 
ence of gauge does not matter, while the capital ex- 
penditure has been decreased on the narrow lines, 
which mostly run through difficult country. The 
capital expended by the Bombay, Baroda, and Cen- 
tral India Railway to the close of 1896 was 9,153,283/., 
of which 128,476/. was paid out in the second half of 
last year. The company contemplates the doubling 
of the line throughout to Baroda, so that further 
capital will shortly be required. : The passenger traffic 
of the Bombay, Baroda, and Central India Railway 
was positively larger in the second half of last year 
than in the corresponding period of 1895, This was 
due to an exodus from Bombay during the closing 
weeks of 1896, in consequence of the outbreak of the 


lague. The Bombay, Baroda, and Central India 
Rallwa , like the Great Indian Peninsula, has probably 
suffered more from the plague in the first half of 1897 








than it actually did in the second half of 1896. The net 


|revenue of the system, properly so called, declined, 
| however, in the second half of last year to 266,278/., 
as compared with 335,387/. in the corresponding period 
of 1895. The ratio of the working expenses to the 
traffic receipts increased in the second half of last year 
to 55.29 per cent., as compared with 45.63 per cent. 
The native State lines worked by the company suffered 
in the a half-year from crop failures in the North- 
West Provinces and other parts of India. In spite, 
however, of every difficulty and every drawback, 
the Bombay, Baroda, and Central India Railway was 
enabled to give its stockholders 7/. lls. per cent. 
|for 1896, as compared with 8/. 2s. 6d. per cent. in 
| 1895, and 7/. 12s. 6d. per cent. in 1894. Further, the 
| Bombay, Baroda, and Central India Railway has a 
balance of surplus profits still undivided of about 

7,000/. This balance, which has been invested, for 
the most part, in Indian Government securities, . is 
available in aid of dividends, while certain exceptional 
renewals of girders are in progress. The Bombay, 
Baroda, and Central India Railway has demas 
opened a new line, upon a3 ft. 6 in. gauge, from Ahme- 
dabad to Prantej. The number of locomotives upon 
the Bombay, Baroda, and Central India Railway at 
the close of last year was 167, of which, however, only 
138 were in running order. 

The Madras Railway has proved a less profitable 
undertaking than the Bombay, Baroda, and Central 
India Railway. It comprises 840 miles of almost 
entirely single line, increased to 858 miles by certain 
foreign lines worked over. The capital expended to 
the close of 1896 was 11,102,907/., of which 24,648/. 
was expended in the second half of last year. The net 
profit realised in the last half of 1896 was 243,910/., as 
compared with 261,601/. in the corresponding period of 
1895. The Madras Railway has not yet succeeded in get- 
ting clear of the guarantee of interest given by the Anglo- 
Indian Treasury upon its capital, that is, it has not 
yet earned the guaranteed interest and supplementary 
dividends to boot. Still, the burden of the guarantee 
is not very serious; the worst feature b, a the 
undertaking is that its traffic appears to be compara- 
tively stationary. The cost of locomotive power upon 
the Madras Railway showed an increase of 3373/. in 
the second half of 1896; this was due principally to 
heavier work by engines, a larger consumption of fuel, 
and a higher cost of wood. The actual cost of loco- 
motive power for the half-year was 96,383/. The 
number of locomotives upon the system was 166, of 
which, however, only 136 were in running order. The 
company has been negotiating with the Secretary of 
State for India in Council for the construction and 
working of a projected line between Calicut and 
Cannanore. The Southern Mahratta Railway, pro- 
perly so called, extends over 1045 miles, but the 
Mysore and other lines which have been associated 
with the undertaking carry the total extent of the 
system to 1556} miles, the capital expended to the 
close of 1896 being 8,850,820/. The business of the 
company has satisfactorily expanded during the last 
seven years, and supplementary dividends are now 
paid, in addition to rt 4 per cent. per annum guaran- 
teed by the Secretary of State for India in Council, 
although the company is only entitled to one-fourth 
the net profits in excess of the 4 per cent. The one- 
fourth for the second half of 1896 realised 22,892/., and 
the company was enabled to divide upon its stock at 
the rate of 5 per cent. per annum. The reason why 
the Southern Mahratta Railway only receives a guaran- 
tee of 4 per cent. per annum, as compared with the 








5 per cent. per annum guaranteed tothe Great Indian | 


Peninsula, the Bombay, Baroda, and Central India, 
and the Madras Railways, is that the rate of interest on 
capital has materially declined during the last 40 
years, while the Anglo-Indian Treasury has become 
very shy of giving interest guarantees at all. 








THE ‘“‘ WEARDALE” FURNACE.* 


By Henry WituiAmM Ho iis, General Manager of the 
Weardale Iron and Coal Company, Limited. 

Ir is somewhat remarkable that amid the numerous im- 
provements made during the last 20 or 30 years, in almost 
all stages of the conversion of pig iron into the finished 
product of the rolling mill, one of the most important of 
the intermediate appliances, viz., the reheating furnace, 
has undergone, comparatively, little change. In most of 
the rolling mills of this country the type of furnace used 
for prepering slabs of steel, or piles of iron, for the mill, 
remains what may be described as a puddling furnace 
with a flat bottom instead of a concave bath ; that is to 
say, a heating chamber, generally of oval form on plan, 
with a firegrate at its wider end, and a chimney flue, or 
neck, at the narrower end ; the slabs or piles introduced 
were, a door or doors at one side of the chamber being 
heated by the flame passing over them from the fi te 
to the chimney. Almost the only improvement made in 
recent years in this primitive form of furnace, has been 
the closing in of the previously open space under the fire- 
bars, and the forcing of air into the closed chamber so 
formed by means of one or more steam jets blowing 
through tuyeres, thus working the furnace under forced 
dangh. As regards the output of the furnace, this was 
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| doubtless a great oe a pecs but I am not sure that 
ow ga of fuel was not increased in an equal 
ratio, 

My attention has been for a long time directed to the 
subject of reheating furnaces, and after innumerable ex- 
periments and many failures, I have now perfected the 
gas furnace about to be described, which, for simplicity 
of construction, low first cost, absence of expenditure in 
repairs, and ease and economy of working, unites advan- 
tages not, as I believe, previously attained. 

_ In the foregoing remarks, I do not ignore the regenera- 
tive furnace, either in its original form or the more recent 
design, wherein the regenerating chambers are for the air 
alone, the gas producers being a structural part of the 
furnace itself. This form of furnace, admirable as it is 
in many respects, has not been generally adopted to the 
exclusion of its ancient rival. 

Before describing in detail the construction of my new 
furnace, it may not be uninteresting to refer briefly to the 
experimental trials from which it has been elaborated, 
premising that my object has been to dispense with re- 
generating chambers altogether, on account of their cost ; 
to obtain continuous working without reversing the course 
of the flame ; and also to get rid of the disadvantages 
attendant upon frequent stoppages for clearing or renewal 
of brick checker-work. I ae had in view the introduc- 
tion of the flame in such a way as to obtain equal heating 
over the whole floor of the furnace chamber. There were 
other minor considerations influencing my design, but I 
need not make special reference to them. 

he broad principle upon which my furnace is con- 
structed is the introduction of a gas flame through, and 
surrounded by, a stratum of highly heated air in the roof 
of the furnace, the flame pouring down upon the slabs or 
piles to be heated, and passing along the floor of the 
working chamber to an outlet port at each end thereof. 

I was led to adopt this principle by the recollection of 
an experiment made many years ago with a blast-heating 
we stove of a blast-furnace. The waste gases from the 
urnace were led into the summit of the stove, the flame 
passing between the cast-iron elliptical blast-pipes and 
out at the bottom of the stove. The result was that the 
pipes were almost immediately melted, and the stove 
practically destroyed. 

My first trial was with a model or miniature furnace, 
4 ft. by 3 ft., with the gas introduced through a single 
3-in. pipe in the centre of the roof arch, cold air being 
admitted through four holes in the arch close to the gas 
inlet, the flame passing through three outlet ports at each 
end into an external flue leading to an iron pipe serving 
as a chimney. The interior of the little furnace was 
speedily brought to a bright red heat, and this, it must 
be borne in mind, without any heating of the air which 
supported the combustion of the gas. I next added 
a rudely constructed outer roof, and passed the air 
into the furnace through a rudimentary hot chamber 
between the two roofs ; by this a considerable increase of 
temperature was obtained, and I felt myself to be on 
the right track. My next experiment, in November, 
1895, although still on a small scale compared with 
subsequent efforts, was somewhat more ambitious than 
the little dog-kennel just described. It was a furnace 
7 ft. square, the roof being formed with two 9-in. con- 
centric arches having a 9-in. space between them. The 
back wall was made double, and the air of combustion 
was introduced across the ends of the furnace into the 
space between the two walls, and thence into the space 
between the two roof arches, through 12 square tubes of 
fireclay, six in each end of the furnace, which tubes were 
maintained at a red heat by the outgoing flame passing 
between and around them. The gas was introduced 
through a 9-in. fireclay tube set solid in the upper arch, 
and passing centrally through a circular port in the lower 
arch large enough to allow a 2-in. annular space all round 
the gas inlet tube, through which space the hot air was 
admitted into the furnace. I had now arrived at an 














arrangement theoretically good, but—as is often the case 
—practically useless, as will be hereafter seen. Never- 
theless in this furnace cold steel slabs were brought to a 
rolling heat in about an hour or little more, and 1200 
green firebricks were —— burned in much less time 
than that required at the kilns in the ordinary process of 
manufacture. My next experiment was to try the furnace 
in the melting of pig iron; the time required for the 
melting of a ton of pigs to the state of fluidity required 
in foundry work being afterwards used as the measure of 
comparative success attained by structural alterations in 
the furnace itself. The trials were as follows: 

Hr. 


9 
« 


Min. 


Experiment. 
0 


No. 1. Furnace as described ... os 
», 2. Air driven in by steam jet 
blowers ; evidently in too 

reat volume to admit of its 

ing sufficiently heated ... 

», 3 Single tube gas inlet altered 
into burner with four cast- 

iron tubes, with the inten- 

tion of securing a more inti- 

mate admixture of gas and 

air, the air being admitted 

to the furnace through a flue 

at each end built of firebrick 

quorls along the outside of 

which the flame passed ; the 

12 fireclay tubes previously 

used having all split and 
become useless in a few days 

,, 4. Burner with nine tubes, eight 
in acircle surrounding one 

in centre PA 3d a 

», 5. Furnace in its present form 
without tubes, gas being 
admitted through a circular 
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Hr. 
1 


Min. 


port in upper arch centrally 
over a larger port in lower 
arch... aoe a a 
,, 6. The built-up air flues changed 
for large elliptical tubes of 
fireclay 2 in. thick, one at 
each end of furnace: these 
tubes quickly split and fell 


to pieces 0 


id 1 

My next proceeding, during the time when these ex- 
periments were in progress, was the erection at our 
‘*No. 3” plate-mill of the furnace represented in Figs. 1, 
2, 3, 4, 5, and 6. 

Fig. 1. Plan on level of heating-chamber floor. 
2. Half front elevation ; half longitudinal section. 

3. Central cross-section. 
4. End 


” 


” 
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|item having been about 3/. 15s. per week. Altogether, 
| the economy effected by the new mode of heating repre- 
sented, with the mill giving an output of 27 tons per 
| shift, a little over 30/7. per week, or 2s, per ton of 
finished plates. The plates came from the rolls with a 
clean and perfect surface, and a remark made to me by 
one of the men at the mill was, ‘‘The slabs roll so much 
hotter than they look as if they would.” A very valuable 
advantage in the new furnace was found to be that when 
the slabs had attained rolling heat, they could be kept at 
that temperature, if required, for several hours, without 
any danger of the well-known ‘‘burning,” by simply 
closing the air slides; this is extremely useful in the 
event of any interruption in the regular running of the 
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” 
5. End elevation. 


2? 
6. Roof plan, 


” 
” 
The same reference letters indicate the same parts in | 


all the figures. 


A. 
B. 


Heating chamber. | 

Hot-air space between back walls. | 

C. Fireclay air-heating tubes. | 

D. Flame outlet ports, | 

{. Air inlets. 

‘, Doorways. | 

G. Doors. 

H. Buckstays. 

. Air slides. 

. Slag outlets. 

. Gas box. 

.. Hand-wheel for lifting gas valve. 

. Hot-air space between roof arches. 

¥. Chimneys. | 

O. Foreplates of doors. | 

. Lower roof arch. 

Q. Upper roof arch. 
| 
| 


= = 
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R. Gas valve. 
. Gas inlet tube. 
. Annular air inlet port. 
. Brick stopping of arch giving access to flame chamber, 
V. Tie-rods. 
W. Lever lifting gas valve, 

This furnace, in its primary form, was of construction 
similar to the experimental one already described, and 
had a heating chamber 12 ft. by 7 ft. It worked fairly 
well in heating steel slabs for the mill, but was too short 
to obtain the full efficiency of the gas flame. By its use, 
and by the experiments in melting pig iron at the smaller 
furnace, I had now ascertained two facts. First, that no | 
advantage was gained by breaking up the inflowing cur- | 
rent of gas by any tubular arrangement of burner, but | 
that far greater heater heat was obtained by commencing 
the combustion above the inner arch, and in the presence 
of an inflowing current of highly heated air entirely sur- 
rounding the descending column of gas. I may here 
remark that I did not obtain perfect combustion of the 
gas before it reached the floor of the furnace chamber 
until I had discarded the plan of introducing the gas 
through tubes ; this was proved by the disappearance of a 
deposit of carbon where the flame first impinged upon the 
floor, which was found in all the earlier experiments. 
My second conviction was that any attempt to intro- 
duce and heat the air by passing it through red-hot 
tubes of fireclay was useless, the difference in tempera- 
ture of the inside and outside of such tubes causing 
their rapid destruction. I searcely like to confess that 
one of my failures was a trial for this purpose of cast- 
iron elliptical tubes such as were formerly used in the 
stoves of our blast-furnaces; these melted completely 
away before the furnace came to its full heat. 

It will be observed in Fig. 1 that at each end of the 
furnace five outlet ports are shown ; these were reduced 
to three, then to two, and finally to one, which is situated 
as near as possible to the front of the furnace, in order to 
counteract the cooling effect of the air drawn in round the 
doors. If we can effectively heat the front of the furnace, 
radiation will take care of the back. 

have referred at so great length to these experiments 
—which occupied about 12 months—in order that by so 
doing I may anticipate suggestions for improvements 
which have already been tried and abandoned, and that 
I may give to others the benefit of my failures as well 
as of my successes. 

I next lengthened the furnace chamber to 20 ft. by 7 ft., 
adding two more doors, and altering the gas and air 
inlet arrangements to the uystem hereafter described, in 
which we have finally rested. There were two small gas 
producers at the back, from which the gas is introduced 
into the furnace through three 9-in. circular ports in the 
middle third of the centre line of the upper roof arch. A 
single slag outlet in the centre of the back wall has taken the 

lace of the two outlets shown at the ends of the furnace. 

he mill is a small pull-over one, previously worked with 
four coal-fired furnaces, and then having an output of about 
23 tons of plates per shift. 

The new furnace now took the place of the four coal- 
fired furnaces, and did the whole work of the mill, indeed, 
increasing the output to about 27 tons per shift, and supply- 
ing the slabs with such prompt regularity that the output 
was limited by the capacity of the mill, and not by the 
ower of thefurnace. Forty tonsof slabs 3 in. thick have 
a heated by this furnace in one shift. It must be 
observed that this mill isa small one, and that with such 
slabs as were used, viz., from 400 Ib. to 1000 Ib. weight, 
the work done by the furnace is not to be taken as repre- 
ain what it could have accomplished with larger 
slabs. 

The consumption of fuel was reduced about 44 ewt. 
per ton of sheared plates, and the waste in weight of 
slabs heated was wll acs 1 per cent., as compa with 
the fuel and waste in the coal-fired furnaces. The cost 
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mill. Cold slabs of 1100 Ib. weight have been rolled 
from this furnace in 42 minutes from time of charging. 
The old method of working consisted of putting into a 
coal-fired furnace as many slabs as it would hold, and then 
waiting until a f were ready for the mill, upon which 
they were rolled, one by one, until the furnace was 
empty, when the sand bottom had generally to be re- 
paired, and the process was then repeated for another 
“heat,” as it was termed. In the new furnace the work- 
ing is continuous, charging going on at one door at the 
same time as slabs are being withdrawn at another, and 
the furnace is never empty. I had some difficulty in 
inducing the furnacemen to adopt the continuous charg- 
ing, and I remember saying to them, ‘‘ I want you to give 
up the system of completely emptying the furnace, and 
then filling it with slabs from end to end, and sitting 
down and smoking your pipes and talking politics until 
the slabs all come ready at once. I want you to charge 





of repairs has been merely nominal, the saving in this 


two fresh slabs for every two you draw.” ‘After the new 





method of working had become established, I was glad 
to have this remark from one of the furnacemen, ‘No 
time for pipes and politics now, Sir!” 

Although this furnace has done, and is still capable of 
doing, excellent work, its performance has n far sur- 
passed by that of the two large furnaces erected at our 
new plate mills, of which I now proceed to give a de- 
scription. I have referred to it in such full detail, because 
it was really a successful practical application of the new 
departure, and because it aptly illustrates such a plant as 
= be put down where a single furnace of moderate size, 
with its own gas supply, is required. The greatest 
economy of fuel will be attained with a furnace adapted 
to the work it has to do; and it would be a wasteful 
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mode of working to heat slabs of 100 Ib. or 200 Ib. weight 
in a furnace capable of heating slabs of several tons. I 
may also here remark that two or more furnaces, fed from 
a common gas supply, will work more uniformly and 
more economically than single furnaces separately sup- 


It is a great advance to have a battery 


plied with gas. y 
may be led wherever it 


of producers from which the 

is required within reasonable distance, on account of the 
facility with which coal may be brought to, and ashes 
taken away from, the producers. The distance to which 
producer-gas may be taken in underground flues, with- 
out appreciable loss of its initial heat, is much greater 
than is generally supposed, and this is an important point, 
because the conditions of working in this respect are exactly 
the reverse of those which obtain in the melting furnace, 
where the gas is heated in the regenerating chambers, but 
is preferred comparatively cool in the flues, on account of 


the necessity of avoiding overheating of the valves, 
spindles, &c. i 





In my furnace, the gas is required to be as 
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hot as possible on its arrival at the place of combustion. | flue, which is 7 ft. by 3 ft. in cross-section, is maintained 
In the case of our largest furnace, the distance from the | ata red heat. This is by way of introducing the descrip- 
centre of the furnace to the most distant gas producer is| tion of the two large furnaces already mentioned as 
260 ft., and the whole of the interior of the underground | having been recently erected at our new plate mills. The 
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heating chamber of the smaller one is 30 ft. long from 
end to end, and 7 ft. wide from front to back; the large 
furnace has its heating chamber 34 ft. 6 in. by 11 ft., the 
great width being designed to take in the 6-ton and 7-ton 
slabs rolled in our large mill. Both furnaces are of pre- 
cisely similar construction, the only difference being in 
dimensions. My description will specially apply to the 
30-ft. furnace, that being the one represented by the 
a to which I shall have to refer, and which are as 
ollows : 


Fig. 7. Elevation of front or working side of furnace. 
» 8. Vertical longitudinal section on line c—d of Fig. 9. 
», 9 Horizontal sectional plan on line a—d of Fig. 8. 
»» 10. Vertical cross-section on line e—/ of Fig. 9. 
»» 11. Vertical cross-section on line g—h of Fig. 9. 


In all these drawings the reference letters indicate the 
same details of construction, viz. : 


. Interior of heating chamber. 
Hot air chamber between back walls. 
Flues from cold air inlets to chamber B. 
Flame outlet ports. 
Cold air inlets, 
Doorways. 
Foreplates of doors. 
Buckstays. 
Shutters regulating admission of air to flues O. 
Slag hole. 
Gas inlet ports in upper arch of roof. 
. Flame inlet ports in lower arch of roof. 
Hot air chamber between roof arches. 
Chimneys. 
Gas flue. 
Upper arch of roof. 
. Lower arch of roof. 
Handwheel and connections for operating gas valve, 
. Gas valve. 

The mode of working the furnace is as follows : 

After the whole of the brickwork of the furnace has 
been thoroughly dried by fires kept burning in the in- 
terior for a sufficient length of time, wood being the best 
fuel for this purpose, the gas is admitted through the 
valve S by turning the handwheel R, and is ignited by 
the fire left burning for that purpose. The process of 
‘* putting gas in” is a little different from that adopted 
in starting a melting furnace. In the case of the new 
furnaces, all the doors must be closed before the gas is ad- 
mitted, in order that a thorough draught from the air 
inlets E to the chimneys N may be established. This 
effectually prevents any spreading of the gas between 
the roof arches, where it might cause an explosion. The 
gas invariably lights quietly, and without the slightest 
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action upon silica brickwork, and will cut away a 9-in. 
wall inan incredibly short time—almost in a few minutes. 
As an additional precaution, I have adopted with perfect 
success the plan of building the three or four lowest 
courses of the internal walls with chrome bricks, against 
which a bank of small chrome ore is placed, which forms 
a backing for the bank of basic slag. If this course be 


‘* puff.” It is well not to put on the full power of the 
flame at first, but to heat up the furnace gradually in order 
that the brickwork may not be too severely tried by 
sudden expansion under the great heat to which it is ex- 
posed ; this is especially important in the commencement 
of operations with a new furnace. The gas flame strikes 
the floor of the working chamber, and passes along it and 
through the outlet ports D at each cal of the furnace to | pursued, no trouble whatever will arise. : 
the chimneys, on its way passing over and along the| It is worth mentioning that, in order to obtain the 
arch of the air flues C, ae it brings toa red heat. The | best results, the quantity of gas admitted into the fur- 
air to support combustion of the gas is drawn in at the | nace should not be more than is necessary to make the 
inlets E and through the flues C into the hot-airchamber B | flame just pass through the outlet ports. Whenever a 
at back of furnace, and thence into the hot-air chamber M | flame several feet high is seen at the top of the chimneys, 
between the arches which form the roof of the furnace, | gas is being wasted, and the heat of the furnace is being 
the chambers B and M being in free and direct communi- | reduced. This necessitates some attention being paid to 
cation. | the gas inlet valve, especially when the furnace has two 
It will thus be seen that the gas is driven into the fur- | producers of its own, as in the case of the one represented 
nace in a descending column which is entirely surrounded | in Figs. 7 and 8. The gas supply varies on account of the 
by a stratum of highly heated air, the producer pressure firing-up and poking of the producers from time to time, 
and the chimney draught together causing the flame | and this pmol as far as possible, be corrected by regu- 
to enter the furnace with considerable velocity. From | lating the opening of the gas valve as may be found 
the chamber M the hot air passes with the ignited | necessary. At the small furnace last mentioned, I re- 








| 





gas through the inlet ports L into the interior} marked to the foreman on one occasion, ‘tThe furnace is 
of the furnace, the gas burning with an _ intense | not working so hot as it was an hourago.” ‘Killing her 
? 


with kindness, Sir,” he said ; “‘ killing her with kindness.’ 
He was quite right. The flame had been — out at 
the top of the chimneys, and the furnaceman had not 
noticed it. 

On our large furnace the handwheel by which the 
as valve is controlled is at the end of the furnace 
instead of in the middle of the front, and the connec- 
tion between the wheel and the valve is made by 
means of a vertical revolving shaft, wormwheel and 
screw, horizontal shaft, chain, and pulley, instead of the 
simple lever arrangement shown in the drawings. This 
alteration was made to obviate the inconvenience of 
the hand-wheel becoming too hot to be comfortably 
handled in the former position, and also to place it more 
out of the way of the operations conducted in front of 
the furnace. Thechimneys are not placed over the centre 
of each end of the furnace, as shown in the drawings, but 
at the back, in order that they may not obstruct the 
working of an overhead travelling crane. 

Howevercarefully the gassupply may be regulated, there 
will inevitably be a large amount of heat lost beyond that 
actually utilised in doing the work of the furnace. 
proceed to show how this waste—probably not less than 
one-half of the calorific value of the coal consumed in 
the producers supplying gas to the furnace—may be made 
use of as a valuable means of raising steam. Those who are 
familiar with the modern water-tube boilers—notably the 
well-known type manufactured by Messrs. Babcock and 
Wilcox—will be prepared for my saying that the flame 
chamber at each end of the furnace is admirably adapted 


white flame, which, ina short time, brings the whole of 
the interior of the furnace to a white heat, necessitating 
the use of blue glasses for its inspection. The relative 
proportions of gas and air required to produce the 
character of flame and degree of heat desired are adjusted 
by the handwheel R and the shutters I. The chimneys 
N are provided with dampers at the top, by which they 
can be regulated either to ee an toes draught, and so 
distribute the flame equally over the floor of the furnace, 
or one chimney may be allowed to havea stronger draught 
than the other, in which case the flame may be directed 
to one end of the furnace, if it be so desired, on account 
of the nature or progress of the work to be done. The 
floor of the furnace is formed so as to have an inclination 
to the slag-hole J, in the centre of the back wall, through 
which any melted slag produced flows out of the furnace, 
either continuously or at intervals when the sag" ay ed 
the tap-hole is removed. I may here remark that in a 
furnace the length of the heating chambe: of which 
exceeds 20 ft., 1t may be desirable to have two slag- 
holes instead of one, as shown in the drawings. 

The slag spouts are of cast steel, 2 in. thick, of 
U section, Ba about 4 ft. long, so as to reach quite 
through the thickness of the two back walls and the 
space between them, which space, where the spouts | 
pass through, is built up solid. The steel slabs are 
introduced into the furnace, or withdrawn therefrom, 
through the doorways F by hydraulic power, bogies of 
special construction for the purpose carrying them to and 
from the furnace upon a railway of 3 ft. gauge, the motive 








vision of my subject, viz., the first cost of the furnaces, I 
venture to express my belief that by their adoption an 
amount of reheating power in proportion to original out- 
lay, and notably in proportion to cost of maintenance, can 
be obtained beyond what has been previously accom- 
plished. I have before me minute details of the cost of 
our two plate mill furnaces. The large furnace has cost 
529/., and the smaller one 432/. From these figures it 
will be apparent that the larger the furnace the less is its 
cost in proportion to its heating power. In the large 
furnace the area of heating chamber floor is 379.5 square 
feet, and the cost is lJ. 7s. 10d. per square foot. The 
smaller furnace has an area of 210 square feet, and its 
cost is 2/7. 1s. 1d. per square foot. 

If these two furnaces had been furnished with the water- 
tube boilers of Messrs. Babcock and Wilcox, according to 
the design which I have illustrated by Figs. 18, 19, and 20, 
the cost would have been, for the large furnace and two 
boilers, 1500/.; and for the smaller furnace and two 
boilers, 14007. 

I have it in contemplation to adopt the four boilers as 
specified, although that would involve the disuse of five 
out of our 11 new Lancashire boilers. I now heartily 
wish that the success in the preliminary furnace experi- 
ments, which has so amply justified our adoption of the 
method of reheating, which I have at so great length 
described, had been realised before our new boilers were 
put down. I must, however, confess that the peculiar 
adaptability of the new furnaces to the working of water- 
tube boilers is one of their advantages which had not 
presented itself to my mind in time to be carried into 
effect as a part of our new plate-rolling plant. 








Bete1an Ratis.—The John Cockerill Company, of 
Seraing, Belgium, has obtained an order for 5000 tons of 
rails for Sweden. 





Tue Execrric Licut at CaPpetown.—The electric light- 
ing works at the Capetown railway station are being con- 
siderably extended and improved. New boilers are being 
put down, which will bring the horse-power up to 1500, 
and arrangements are being made to light all Government 
buildings from this source. The Houses of Parliament 
have already been connected with this service. 





AMERICAN IMMIGRATION.—The returns received by the 
Bureau of Immigration at Washington show a marked 
falling off in the arrival of immigrants in the United States 
during the nine months ending March 31, 1897. The 
total number of arrivals for that period was 142,941, as 
compared with 209,630 in the corresponding period of the 
previous year; or a decrease of 66,689. The Commis- 
sioner-General of Immigration estimates that the decrease 





power being small locomotive engines. The furnace 
doors are not lifted by counterpoised levers in the usual 
way, but each door is coupled to the crosshead of a small 
hydraulic piston moving in a cylinder bolted to a cast- 
iron plate above the door. Half-inch pipes take the 
water to and from these cylinders, and the six pipes 
working the six doors are brought together in a sort of 
table furnished with six handles, and placed quite away 
from the furnace, at which a boy sits within view of the 
chief furnaceman, and raises or lowers each door as re- 
quired. A seventh handle controls the hydraulic machi- 
nery which moves the slabs into or out of the furnace. 
The position of this table, and of the hydraulic gear and 
narrow-gauge railways, is shown upon the block plan, 
‘ig. 14 

One advantage of the new furnaces, and by no means 
an unimportant one, is that the working bottom of the 
heating chamber may be formed entirely of basic slag, 
instead of the sand which is always used in coal-fired fur- 
naces, and requires constant repair in order to keep the 
bottom in working order. In these last-named furnaces 
the heat is not sufficient to keep the “cinder” fluid upon 
a basic bottom ; it assumes a treacly condition, and will 
not run off ; but in the new furnaces it is literally as thin 
as water, and flows out without the slightest difficulty. 
The basic bottom is 10 in. to12 in. thick, the whole 
thickness being put in at once before any heat is 
applied to it. The slag is broken to lumps about the 
size that would pass an inch mesh, and with this 
material the whole bottom is formed, a thin coating of 
smaller lumps being spread over the surface, which is, of 
course, laid with the required inclination to lead the 
fluid cinder to the tap-holes. This inclination should be 
not less than 4 in., or more than }? in., to the foot. All 
this is done before the drying fires already mentioned are 
lighted. It requires about 60 hours of the full heat of the 
gas flame to bring the basic slag bottom to the proper 
condition for charging the slabs upon, and it does not 
attain its ultimate hardness until it has had about a 
week’s work of actual heating slabs, during which time 
the fluid cinder soaks into and fills up the interstices in 
the bottom. When this has been done, and the cinder 
begins to lie in men pools like water along the back 
wall against the tap-holes, the bottom will have become as 
hard as granite rock, and wil‘ cause a bar striking it to 
rebound with a ring, as though it had struck an anvil. 
When this condition has been arrived at, scarcely any 
repair to the bottom will be required beyond filling up 
with small basic slag any little depressions that may 
appear. 

One point is of great importance, and must have the 
most careful attention. The fluid cinder must never be 


for containing the water-tubes of such a boiler, the steam 
drum being placed directly over the chamber, as shown 
in Figs. 13, 14, and 15. These drawings represent 
our 30-ft. furnace fitted with a boiler at each end, 
Fig. 14 being a plan amplified from that given in 
Fig. 9; Fig. 13 a half elevation and half longitudinal 
section, from Figs. 7 and 8; and Fig. 15 a vertical 
cross-section from Fig. 11. Each of these boilers would 
have a heating surface of 1455 square feet, and would be 
capable of evaporating 4200 lb. of water per hour, and 
would be more than equal to a two-flued Lancashire 
boiler 30 ft. long and 8 ft. diameter, the heating surface 
of which is about 975 square feet, of which 540 ft. repre- 
sents the heating surface of the two internal tubes by 
which the greater part of the work is done, and 435 ft. 
the heating surface in the side flues and bottom flue 
together. I believe I may safely assume that four 
of the water-tube boilers, fired as I have described, by 
the waste heat of two furnaces, would be equal 
to five of our Lancashire boilers, each of which, 
when entirely hand - fired, requires 53 tons of 
coal per week. We may, therefore, take it that the 
saving of fuel effected by the waste-heat utilisation would 
be 265 tons of coal per week. Our two furnaces at the 

late mills are driven by five producers of Mr. Bernard 
Jawson’s most recently patented design, each producer 
burning from 6 ewt. to8 ewt. of coal per hour, according to 
| the quality and condition of the coal and the pressure of 
| the forced draught. We have worked them with four 
| producers, but I prefer to use five moderately pressed 
| rather than four driven to their full power. Taking 132 
as the number of working hours per week, and 8 cwt. as 
the maximum hourly consumption, we have 52 tons 16 ewt. 
as the weekly consumption of each producer, or 264 tons 
per week for the five producers. We have seen that the 
coal required by five Lancashire boilers raising as much 
steam as the four waste-heat boilers referred to would be 
265 tons per week ; so that we have now arrived at the 
satisfactory result of raising steam and heating the slabs 
for the mill with the quantity of coal otherwise required 
for raising steam alone ; at do not see any escape from 
the conclusion that if we have the furnaces and boilers as 
described, we can heat our slabs without cost. 

Putting aside now the question of boilers, it has been 
seen that the two furnaces are driven with 264 tons of 
coal per week as the maximum quantity consumed. 
Taking the output of the two plate mills at 1650 tons per 
week—a figure well within their capacity—we have a coal 
consumption of 3.2 cwt. per ton of sheared plates, or 
about of ewt. per ton of slabs heated. The output afore- | 
said, 150 tons per shift, does not represent the full power 
of the two furnaces, but about two-thirds thereof, if they | 
be worked for a whole shift with fairly heavy slabs. For | 
example: The large furnace can heat 36 5-ton slabs, = | 
180 tons ; and the smaller furnace 36 70-cwt. slabs, = 126 
tons ; together, 306 tons per shift. Of smaller slabs, e.., | 
30 cwt., either furnace can heat 60, =90 tons; or, for 
both furnaces, 180 tons per shift. 

Coming now to the last, but not the least important di- 











allowed to touch the brickwork of the back or end walls of 
the furnace, but the basic slag must be kept well banked 
up against the walls, so as to cover up the three lowest 
courses of bricks, and so make the lowest part of the floor, 
that is to say, the channel along which the fluid cinder 
collects and flows to the tap-holes, about 9 in. away from 
the walls. 











This cinder has an extraordinary solvent 








for the fiscal year ending June 30 will not be less than 
93,000. 





Mapras Raitway.—Theratioof the working expenses to 
| the traffic receipts upon the Madras Railway in the second 
| half of last year was 50.83 per cent., as compared with 
| 48.13 per cent. in the corresponding period of 1895, and 
| 52.29 per cent. in the corresponding period of 1894, The 
| aggregate distance run by trains in the second half of last 
| year was 1,243,216 miles, as compared with 1,278,459 miles 

in the corresponding period of 1895, and 1,234,088 miles 

| in the corresponding period of 1894. The net revenue 
| acquired in the second half of last year was 243,919/., as 
| compared with 261,6012. in the corresponding period of 
| 1895. 








Cost or Power Transmission. — There have been 
from time to time a number of papers presented to the 
Engineers’ Society of Pennsylvania giving estimates 
of the cost of transmitting power in Pittsburg by 
| electricity, water, gas, &c. At the April, 1897, meet- 
| ing Mr. Richard Hirsch read a paper on transmission of 
| power by compressed air, in which he gave the esti- 
mated cost of power furnished by a plant capable of 
transmitting 1100 indicated horse-power. The first cost 
of the plant was placed at 275,000 dols., including mains, 
| &e., and the total annual cost of operation given as 
| 60,000 dols. For a total of 4,452,000 horse-power hours 
| per annum, the cost per horse-power per year of 3000 

To compare this cost with the cost by 





| hours is 40.50 dols. 
other means the author extracts the following from the 
past proceedings of the society : 

rannum paid 


Amount per horse-power 
to the city of Pittsburgh for operating 
hydraulic elevators (about) —. a 
Cost of power per horse-power per 
annum in a large store having its own 
plant, 15-hour service 
Cost in same plant correcte 
service oe oe és ee s 
Estimated cost per horse-power per an- 
num at which power could be fur- 
nished by a proposed hydraulic power 
company, with no allowance made in 
operating expenses, for taxes or de- 
terioration of plant ve se a 
Cost in same plant corrected for above 
omissions ... soe ae wise a 
Estimated cost per horse- power per 
annum at which power could be 
furnished by an electric power com- 
my capable of delivering 20,000 
orse-power ss Bis .. 50.00 

The efficiency of the compressed air system from the 
steam cylinders of the compressors to the brake horse- 
power of the motors is given as over 50 per cent., the air 

not being reheated. 


Dols. 


700.00 


oe ae ... 128.44 
d for 10-hour 
89.92 





100.20 
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a PATENT 
ComPILep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the ‘Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O. Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform | dpe of 8d. 
The date of the advertisement of the acceptance of a complete 
ification is, in each case, given after the abstract, wnless the 
‘atent has been sealed, when the date of sealing is given. 
SS may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


11,261. T. C. Sargeant, Northampton. Distri- 
butor for Agricultural Purposes. [2 Figs.) May 23, 
1896.—The drawings illustrate a machine for depositing two rows 
of manure and seed simultaneously, the shafts being omitted for 
convenience. The hopper 1 preferably of cylindrical formis placed in 
any desirable position, preferably upon the coulter 2, immediately 
above where the manure is required to be deposited, so that the 
weight of the hopper and its contents assists in pressing the 
coulters into the soil. In the walls of the hopper 1 and opposite 
toeach other are two holes 3, 4, through which travels an endless 
chain 5; through the centre of the hopper bottom 6 is a hole carry- 
ing a vertical shaft or stud 7, to the top end of which and inside the 
hopperis secured a starwheel 8, whilst to the lower end of the shaft 
and under the hopper 1 is secured a wormwheel 9, which derives 
its motion from a worm 10, which is driven in turn by gearing 








or belt from the main asle 11. The delivery chain 5 passes 
through the hopper and is mounted upon chain wheels 12, deriv- 
ing their motion from the main axle 11 preferably or in any other 
suitable manner. Asthe machine is drawn forward, the endless 
delivery chain 5 passes through the hopper 1, carrying with it a 
quantity of manure through the delivery hole 4, when it falls 
between the cheeks of the coulter 2 into the furrow formed for 
its reception, whilst the starwheel 8 is revolving in a horizontal 
plane inside the hopper, thus scraping the bottom and clearing 
same of any manure which the delivery chain 5 may have pasted 
thereon in its passage through the hopper 1, and also by its stir- 
ring action preventing the manure from arching over the de- 
livery chain, thus preventing clogging and an irregular delivery. 
13 is a seed-box attached, 14 are main road wheels, and 15 is the 
lifting lever. (Accepted May 5, 1897). 


ELECTRICAL APPARATUS. 


10,272. H. T. Harrison, London. Dynamo-Electric 
Machines, [8 Figs.) May 13, 1896.—In this construction of 
an alternating current generator having a magnetic divider, both 
the armature coils and the field magnet are stationary, except 
that part of the latter which is required to constantly shift the 
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lines of magnetic force from one position to another in a circular 
direction. A is the field magnet exciting coil wound on a bobbin 
Alhaving a cylindrical hole through itscentre. The field magnet 


is made in two parts, one of which consists of a stationary annular 


B* the exciting coil A, and provided with an annular rim B! that 
surrounds and is concentric with the said coil, and forms an 
annular magnetic pole. The other part of the magnet, constitut- 
ing the magnetic divider, consists of a rotary cylindrical core B2 
that is fixed on the driving shaft C, extends centrally through the 
field magnet coil A and the stationary annular plate B, and carries 
at the opposite end of the said core radially projecting magnetic 

les B arranged to rotate within the annular magnetic pole B'. 

he rotary magnetic divider consequently revolves between two 
fixed and co-axial annular magnetic poles, viz., the outer annular 
pole formed by the rim B!, and the inner annular pole formed at 
the central portion of the plate B through which the core B2 
extends. The said divider or rotary part of the field magnet thus 
serves to complete the magnetic circuit of the fixed part of the 
electro-magnet, the magnetic flux between the two parts being 
kept constant. On the inner side of the fixed annular rim B', and 
concentrically therewith, is fixed by a ring D a laminated iron 
ring B4, Against the plain inner periphery of this ring B+, but 
insulated therefrom, are fixed the armature coils E, which are of 
a shallow flattened form with non-magnetic cores, and curved to 
fit the inner periphery of the laminated iron ring B4, which is 
without polar projections. The rotary magnetic poles B%, similar 
in appearance to a star, project out radially sufficiently far to 
come into close proximity to the armature coils E and laminated 
iron ring B4. There are twice as many armature coils as there are 
polar projections, the arrangement being such that when a polar 
projection coincides with and is opposite to the core of one arma- 
ture coil there is another armature coil between it and the coil 
which is opposite to and coincides with the next polar projection. 
When an electric current is caused to pass through the field 
magnet exciting coil A, lines of magnetic force are set up which 
pass from the polar projections B* of the rotary star-shaped por- 
tion of the divider into the laminated irong ring B4 which con- 
centrically surrounds them, the lines of force passing through the 
armature coils E and returning to the rotating part through the 
stationary annular rim B! and the side plate B carrying this rim. 
When the star-shaped part with core is rotated, the tufts of lines of 
force proceeding from its polar projections travel round with it, 
and in doing so alternately increase and decrease the number of 
lines of force passing through each armature coil, thus inducing 
an alternating potential difference within the coils, the total 
number of lines of force passing from the polar projections to the 
stationary annular pole remaining constant. (Accepted May 5, 

7). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9199. G. McGhee, Glasgow. Valves and Valve 
Gear of Gas or Inte Combustion Motor En- 
gines. [4 Figs.] May 1, 1896.—This invention relates to im- 


provements in gas motor engines having motor cylinders work- 
ing on the four-stroke cycle, and the objects of the improve- 
ments are to simplify the valve gear and make the engine 
silent and more efficient in action by dispensing with tapped or 
clack valves and using piston valves in series. According to this 
invention, as applied to an engine of that class having two sets of 
double cylinders ¢, cl, d, d1 mounted tandem together so as to 
give an impulse alternately, thus keeping their respective con- 
necting-rods f, f1 always in thrust, one valve case is employed, 
comprising the inlets e, e! respectively for the two motor cylinders 
c, cl, and also the exhausts ¢, 7! respectively for the other two motor 
cylinders d, d!. In said case are respectively the two inlet e, el, 
two ignition j,j1, and two exhaust ports ¢, i, the ports, e, e! being 
controlled respectively by the piston inlet valves k, k and ki, kl; 
and the ports 7, ‘1 by the exhaust valves /,/1. Another valve case 
similarly organised serves as the exhaust for cylinders c, c! and 
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inlet for cylinders d, d! respectively, thus two valve cases serving 
four motor cylinders. The valves are reciprocated each set by its 
connecting-rod q actuated by an eccentric or crank on a trans- 
verse shaft 7 driven by 2 to 1 spiral gear, the two cranks being set 
at an angle of 90 deg. to each other to actuate each set of valves 
to work the motor pistons actuating the main cranks ¢ set oppo- 
site each other. Each aforesaid valve case has located near its 
centre one main air and gas motor mixture supply inlet port wu, 
Fig. 1, on each side of which are respectively the cylinder inlet 
ports ¢, e!, each respectively controlled by its set of two piston 
valves k, k ; ki, kl on valve-rod. Nearer the ends of the case are 
located the cylinder exhaust ports i, i1, one respectively for each 
of the cylindersd,d'. Other exhaust ports w, w! are respectively 
controlled by the piston valves /,2! to communicate with ports 
i,i', The ignition ports j, j! are located near and controlled by 
the exhaust valves w, w!, or they may be located near and con- 
trolled by the sets of valves k, k!. Each set of aforesaid valves are 
rigidly fixed on its centre valve rod and the two sets of valves 
effect the admission, ignition, and exhaust to the four cylinders 
as indicated. (Accepted May 5, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7548. R. Stocker,London. Adjustable Spanners. 
[5 Figs.) March 23, 1897.—a is the fixed part or half of the 
spanner. @! is the jaw formed on the end thereof, and a? are the 
teeth formed on the back of the fixed part a. b is the movable or 
adjustable part or half of the spanner having the jaw b! formed on 
its end, J? is an extension of the movable part b, the said exten- 
sion being provided for affording a grip for the thumb when ad- 
justing the movable jaw in positionon a nut. The upward move- 





plate B arranged at one side of and carrying upon a tubular boss 


ment of the jaw 6! is limited by the jaw a1,and the downward 





movement of the same is limited by a pin a on the part @ which 
comes in contact with the notch b° in the part 6. 64 is the inclined 
surface formed on the sliding part 6 of the spanner. c is the lever 
connected to the sliding part b of the spanner by a spring c!, as 
shown, and c? are the teeth on the inner side of the same, which 
teeth are — as shown in Fig. 2, to engage with the teeth a2 
on the back of the part @ of the spanner when the lower portion of 
the lever cis gripped and pressed towards the part @ of the spanner. 
The upper end c? of the lever c is tapered poe ys said lever is so 
arranged that this end c* is in contact with the inclined surface b4 
of the sliding part b of the spanner. c4 is a pin on the lever for 
limiting its outward movement. To make use of the spanner for 
tightening or loosening a nut it is placed in position over the nut, 


























as shown in Fig. 1, and the lever c is then pressed towards the part 
a of the spanner so that the uppermost tooth c? engages with one 
of the teeth a2, whereby the tooth c? acts asa fulcrum for the lever 
¢ so that the end c® of the lever is forced outwards, and conse- 
quently causes the sliding part b of the spanner to move upwards 
by reason of the inclined surface 64 with which it is in contact, the 
spring c' allowing the sliding part b to move relatively with the 
lever c. By this means the y deg a! and bl can be caused to grip 
the nut with considerable pressure. When the spanner is relieved 
from pressure the spring c! returns the lever c to its normal posi- 
tion and the jaw b! from contact with the nut. The reverse side 
of the part @ to that shown is preferably roughened in any suitable 
manner so as to afford agrip for the fingers when adjusting the 
movable jaw b%. (Accepted April 28, 1897.) 


PUMPS. 


12,194. _A. J. Adamson, Egremont, Chester. 
Gaseous Fluid Compressors. [2 “igs.) June 4, 1896.— 
These improvements relate more particularly to compressors used 
in connection with refrigerating machinery; the part of such 
machinery to which the invention refers being the means of ad- 
mitting the vapour or gas to the cyclinder of single-acting com- 
pressors, that is, compressors in which the fluid to be compressed 
is admitted to and compressed in one end only of the cylinder. 
According to this invention a piston-rod end (referring to Figs. 1 
and 2) A of a single-acting compressor is provided with or made 
in the form of a valve, which acts as an admission valve for the 
fluid to the cylinder in the outstroke of the piston ; while the 
piston B itself is provided on its inner side with an aperture with 
a seat C round it, on which the piston-rod valve face acts. The 
other side of the piston is provided with a cover or —_ D, against 
which the back of the piston-rod valve comes in the outstroke of 
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the piston, and so moves the piston in this stroke, while a space E 
is provided round the rod, in an interior hollow part or space in 
the piston ; and the vapour or gas thus passes between the valve 
seat andthe valve face into the cylinder. The valve on the end 
of the piston-rod is kept in place by guides F inside the piston. 
At the periphery of the piston there will be an annular space or 
groove, within which piston rings will be fitted. In action, in the 
outstroke of the piston-rod and piston of the compressor, the 
valve on the piston-rod is moved by the movement of such rod 
off the seat round the inlet aperture in the piston, and comes 
against the plate or part on the opposite side of the piston, and 
so opens the aperture for the inlet of the fluid during the stroke. 
Then in the return action, the valve is moved by the piston-rod 
on to its seat, and keeps the aperture closed, and presses the 
piston inwards against the pressure of fluid within the cylinder, 
the compressed fluid being discharged through a separate suit- 
able outlet valve. (Accepted April 28, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9062. J. R. Robson, Leeds. Vertical and other 
Steam Boilers. [10 LA ae April 30, 1896.—The improved 
boiler comprises a vertical or upright firebox or combustion 
chamber 1 made from one piece of metal. _ This firebox is made 
with a convex or partly sp erical top la,.and with a flattened 
portion 2 to serve as a tubeplate, the bottom part of which is 
connected to the lower cylindrical portion 4 of the firebox by a 
part 3 that is made of convex or partly spherical shape to enable 
it to effectually resist collapsing under the fluid pressure to which 
it will be subjected when the boiler is in use. The lower end of 
the firebox is provided with an annular flanged portion 6 adapted 
to fit the interior of the built up boiler shell 7 to which i is 
secured by riveting or otherwise, so as to form the usual annular 
water space between the firebox and boiler shell. The cylindrical 

rtion 4 of the firebox is provided with a fire-door opening 5. 
The boiler shell 7 is of cylindrical shape, and the portion thereof 
directly opposite to the flattened part or tubeplate 2 of the firebox 
is provided with a short horizontal cylindrica! — 9 of flange- 
like shape in section, carried by a vertical flanged portion or 
plate 10 that is secured to the adjacent portions of the boiler 
shell around an opening 7) therein, so as to form part of the boiler 
shell. 8 is a circular tubeplate carried at the outer end of the 
horizontal cylindrical portion 9. 11 are fire tubes extending hori- 
zontally through the water space between the firebox and boiler 
shell, and having their inner ends secured in any suitable way to 
the flattened part 2 of the firebox, and their outer ends to the 
tubeplate 8, so that the tubes communicate at one end with the 
firebox and at the other end with a chimney (not shown), but 
which may be adapted to fit the cylindrical portion 8. 13 is a 
tubular stay connecting the top 1a of the firebox with the top 12 





of the boiler shell 7. Fig. 3 shows a steam boiler of locomotive or 
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emg type constructed according to this invention. The fire- 
x 1 is constructed in the manner hereinbefore described, and 
inclosed in a shell 7 provided with a horizontal cylindrical por- 
tion 9 to which one end of the horizontal cylindrical body por- 
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tion 15 of locomotive type is secured, the other end of this portion 
carrying the tubeplate 16 to which the outer ends of the hori- 
zontal tubes 11 are fixed. (Accepted April 28, 1897). 


19,232. M. H. Smith, London. 

Vibration in Reciprocating Engin e ¢ 

{12 Figs.) August 31, 1896.—In order to balance the reciprocating 
parts of an engine, it is a common practice to load the crank, 
disc, or flywheel with a balance weight placed diametrically oppo- 
site to the crankpin, but this method, though balancing the to 
and fro movement of the reciprocating parts, produces a vibration 
at right angles thereto by reason of the weight crossing the 
dead centres in opposite directions at each end of the stroke. 
In order to overcome this there is employed, according to the pre- 
sent invention, an auxiliary crank, disc, or flywheel (making two) 
and each is loaded with half the weight necessary to balance the 
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piston and the reciprocating parts. Each is preferably driven 
with a separate connecting-rod, and they are so coupled by wheels, 
pulleys, links, or other suitable devices that they revolve in oppo- 
site directions ; the weights crossing and counteracting each other 
at the dead centres prevent vibration at right angles to the re- 
ciprocating movement. A method convenient to use in single- 
acting engines with trunk piston, is shown in Figs. 1 and 2, in 
which the two connecting-rods B and B! are provided with bell- 
cranks K and K', carrying, by means of pins, the connecting-rods 
or links L, L', each at the other extremity hinged to the sleeve M, 
which is free to slide up and down the guide pin N, secured by 
the bridge O to the end of the trunk piston. If the connecting- 
rod B is moved to the right, the bellcrank K would descend by 


the link L and push the sleeve M downwards, the sleeve by means 
of the link L' would also pull downwards the bellcrank K!, which 
would cause the connecting-rod B! to move to the left. The 
arrangement shown in Fig. 3 shows how the bellcranks and rock- 
ing beam can be dispensed with. In it the connecting-rods B, B' 
are respectively pivoted to the crosshead at W, W', B having an 
extension X. A link R couples the two connecting-rods, the ex- 
tension X being equal to the distance between W* and Y when the 
connecting-rods and cranks are of equal length, but X and W'—Y 
may differ when it is desirable to vary the length of the connect- 
ing-rods, or the throw of the cranks. Fig. 4 shows a method of 
applying an anti-vibrating balance to an existing engine, and is 
similar to Fig. 3 as regards the connecting-rods B, B!, and the 
link R, but in order that the auxiliary balancing crank may be re- 
moved further from the main crank, a ‘ grasshopper” beam Z is 
employed, supported at a fixed point 1 and carrying the connecting- 
rod B at the point 2. The ‘‘ grasshopper” beam is worked from the 
crosshead either by the link 3, or by a pin on the crosshead work- 
ing in aslot on the endofthe beam. This arrangement is capable 
of many modifications. (Accepted April 28, 1897). 


28,792. J. Kay, Bury, Lancaster. Valve Gear for 
Steam Engines. (2 Figs.] December 16, 1896.—This inven- 
tion relates to an improved arrangement of valve gear for steam 
engines, whereby space is economised and time and expense are 
saved in the fitting up and adjusting of the valve gear. In carry- 
ing this invention into effect, slide valves are employed, and the 
valve gear is placed in a space formed to receive it between the 
two end chambers in which the valves work. The valve spindles 
ee’ into this space and are actuated by a rocking shaft and a 

msbottom trip valve gear or other suitable form of trip gear 
controlled by connections from the governor, the trip gear and 
the valve-moving mechanism being contained ir the space 
between the two valve chambers. a designates the two end 
chambers in which the slide valves b work, and in the space 
between which the valve gear is placed. Each valve spindle c 
projects through its chamber on one side into the aforesaid space, 
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boiler shell B, with a firebox or combustion chamber C arranged 
in the interior of the cylindrical body of the boiler in such a 
manner as to have its outer surface entirely surrounded by 
water. In this firebox, which is supported by suitable cross- 
stays D, there takes place the first deflection of the flames 
which pass through a preferably oval flue E into a second 
firebox F constructed and arranged like the first one C. This 
second firebox F, in which the second deflection of the flames 
takes place, is connected to the front plate J of the boiler by stays 
G, and is accessible through a tube H closed at the front plate by 
amanhole K. The firebox F is connected to the furnace chamber 
A by a vertical stay L, and is in communication with the smoke- 
box M of the chimney N by means of preferably two-flue tubes O 
which are screwed into the firebox F at one end and into the back 
plate P of the steam generator at the other. In the first flue or 
furnace chamber A is arranged a grate R, this chamber being 
closed in front by a plate having a firedoor Q. Air and products 
of combustion follow the path indicated by the arrows before 
escaping through the chimney, these reversals of flow taking 
place in the fireboxes C and F, which are readily accessible for 
cleaning. The generator is completed by longitudinal stays S 
and a steam dome T, and may have the usual fittings and be sup- 
ported on three cast-iron bearers U. The shape of the furnace 
chamber or flue A is of great importance. The plate forming the 
furnace chamber is bent in such manner that its two extremities 
V join the cylindrical boiler shell at a distance of, say, 50 centi- 
metres from each other, so that this shell will be continuous with 
= ‘se of the furnace chamber or flue A. (Accepted May 5, 
‘}e 


MISCELLANEOUS. 


3509. E. Arnold, Newcastle. Fluid Column Im- 
peller, [10 Figs.] February 17, 1896.—This invention relates 
to impelling or giving motion in continuous stream to a column 
of water or other fluid or semi-fluid by the action of high-pres- 
sure steam. The apparatus, which is termed by the inventor a 
‘* fluid column impeller,” acts to a certain extent as an ejector 
for raising a column or jet of fluid, called a ‘‘ jetometer,” or for 
ejecting a fluid column to do useful work, but instead of the im- 
pact force of the steam being applied as in such implements in 
the axial line of the column through a central nozzle, an annular 
nozzle is used from which the steam impinges upon the whole 
circumference of the column, and additional impelling or ejecting 
force is obtained by the repellent action of the cold surface of the 
column to contact with the very high temperature of the issuing 
steam. Referring to Figs. 1 wal 2, steam enters from the 
generator at the two points 16 filling ‘‘ the cycle or annular pas- 
sage ”17 between the cycle ring 26 and the enveloping cylinder 
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and on the other into a spring box d, the spring of which acts to 
close the valve. In the example illustrated the valve spindles c | 
are actuated to open the valves by a reciprocating bar or valve 
movere, to adjustable arms e! on which the spindles ¢ are coupled | 
by linkse!. The bare is supported in bearings in pedestals f and | 
is reciprocated by a lever g, fixed on a rocking shaft h, the lever 
g being coupled by a link ¢ to the bar e, and connected to the 
Pease Toenoe j by means of which the shaft h and lever g are 
oscillated. Each link c! has a trigger or trip lever c2 formed 
with or secured to it and there triggers c2 are acted upon by the 
trip nebsk of the trip gear which is connected by a rod m to the 
goyernor, and is actuated and operates in the usual way well 
unders Fig. 2 shows in addition the steam cylinder n, and 
the ports and passages 7! leading to and from the same, the ex- 
haust valves 0, their valve-rod p, and the exhaust passage q. (Ac- 
cepted April 28, 1897). 

11,733. A. J. Boult, London, (J. B. Loquet and J. B. 
Ketelair, Antwerp.) Steam Generators. [3 Figs.) May 29, 
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or outer casing. The cycle ring 26 is a true circle, but the en- 
veloping cylinder is cast or bored out to form an ellipse (Fig. 2), 
so that the ‘‘ cycle passage” is of unequal areas. The cycle ring 
or enveloped cylinder 26 forms the front end of a spigot shown 
(Fig. 1) cast in this instance upon the flange 24 of the entering 
conduit which is bolted to the flange 23 upon the enveloping cy- 
linder, and the spigot fits closely a faucit extending from the 
flange 23 inward to a shoulder at 22. In front of this shoulder 
the steam entersan annular space forming the ‘‘cycle passage” 
17, having at 20 a shoulder, and, displacing the water in the 
several passages under the tapering bore 19, forming the nozzle, 
issues at its very high temperature at 31, where it comes into 
direct circumferential contact with the column of water, which 
is at a greatly lower temperature, and remains in contact there- 
with as the column is impelled forward. Figs. 3 and 4 show a 
modification in which the steam enters at six points of the circle. 
(Accepted April 28, 1897). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the — time, and 
reports of trials of ager law cases in the United States, may be 
a at the offices of ENGINEERING, 35 and 36, Bedford- 
street, ; 





BELGIAN BriquETtEs.—The exports of briquettes from 


| Belgium in the first four months of this year amounted 


to 158,379 tons, as compared with 153,037 tons in the 
corresponding period of 1896, and 133,687 tons in the 
eorresponding period of 1895. In these totals the exports 





189%6.—The distinguishing feature of the new steam generator 
consists of a furnace chamber A made in one with the outer 
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to France figured for 62,490 tons, 68,467 tons, and 54,601 
tons respectively ; and those to Switzerland, for 26,75 
tons, 21,580 tons, and 17,930 tons respectively. 
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“OOLEn ly-w Se ey Wall Pumps. 
Patent “ DUPLEX” Vertical S aol Horieontel Pumps. 
Ch pest, most durable and best Pumps in the 
Supplied to Admiralty and W: 
ments, ” Mesers, Donald Curri 


Sy 





Roman 





Lepsam Sr. 


























and and Shipbuilders 


Hydraulic Cranes and 
See of ayer 22. ons 

J. STANNAH. 90, Southwark Bridge Ba., London, 8.E, 
egrams—‘ Taunt,” Birmingham. 


sldicseStcel Tubes 


for Water-Tube Boilers, Superheaters, 
_Bydeaulio Work, Rots a 
0O., Lp., BIRMINGHAM. 1418 











°¥{ arrow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 

= STEAMERS having speeds up to 35 miles 
an hou 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples for 
all parts of the world. 8759 


Multitubular S Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. 


Engines for Launches, 


il 
O YACHTS, AND BARGES. 
Send for Lists. Od 3551 


VOSPER & CO., Broad Street, PoRTsMOUTH. 


Frorrestt & Son, Ltd., VYENHOE: 





Od 4749 








ESSEX, 
And 101, LEADENHALL Street, E.C., 
SHIP, YACHT, LAUNCH and BOAT on 
and ENGINEERS. 


illans’ Patent Central- 


VALVE ENGINES for ELECTRIC LIGHT- 
ING and other purposes. See large Advertisement 
on alternate weeks.—WILLANS & ROBINSON, 
Limttep, Rugby, Warwickshire. 135 


Hyrnest Scott & Mountain, L7? 


ELECTRICAL AND GENERAL ENGINEERS, 
NEWCASTLE-ON-TYNE. 

Fans, Pumps, AUXILIARY MACHINERY, 
ELRCTRICAL MACHINERY. 2098 


[IP Hymergencies, 
[2 Hmergencies, 


Such as Flooded Excavations, Drowned-out Pumps, 
Well Sinking, Failure of Water Supply, &c., &. 








ENGINES, 





Wire, Pulsometer, London, 


Stating particulars of requirements, and an 
estimate will be immediately sent for pumps 
to do the work. 


Pulsometer Engineering Co. L”: 
NINE ELMS, LONDON, S.W. 
Write for List No. 7. 
BOILERS, &c. 


2116 
ON HIRE. 


PUMPS, 


arrows Patent. 


Weiter - Tube Bowers. 


Szsz ILLUSTRATED ADVERTISEMENT aprgarine 
ALTERNATE WEEKES. 


Poplar, London. 


Eawards’ At Pps 


(See NEW Illus. Advt., last week, p. 75.) 


FOR LIGHT DRAUGHT STEAMERS. 


2005 
2220 


2138 





Hurter and English, 
ENGINEERS AND MILLWRIG 


IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY 
‘*WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
ee AND GAS VALVES, CRANES, LOCK 

GATES, &. PUMPING "MACHINERY. 

eg PATENT FLOATING ORANEFOR 


STEAM LAUNCH MACHINERY. 0d 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, E.C. 2126 


oJ oseph At 


WROUGHT-IRON AND STEEL 


[lubes and Jrittings 
WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 


LONDON : 46, QUEEN VICTORIA STREET. 


ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. - 
London Warehouse: 108 Southwark Street, S.E. 
Leeds Warehouse : 6, Mark Lane, Briggate. 2189 
Birmingham Warehouse : 114, Colmore Row. 
Manchester Warehouse: 33, King Street West. 


[lubes and Fittings, 


IRON AND STEEL. 


Loyd and Lova, 


ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon Sr., E.C. 
LONDON WAREHOUSE—157, Upr. THAmgs Sr., E.C. 
LIVERPOOL WAREHOUSE—63, PaRapisE St. 
MANCHESTER WAREHOUSE—42, DgansaatTs. 


BIRMINGHAM WAREHOUSES—NIzg §r., =. 
coTE St., and 10, CoLESHILL St. 2105 


See A Adv vertisement, page 54. 








See Pace 46. 








Clyde Rivet Works cs Co, 
GLASGOW. 


Best Rivers, Spikes, Woop Screws, Screw Botts, 
Nvts. 1679 





QO kes 
Patent 
W ater-Pube 
Boiler 


10.E., 
M.E, 


J.C. R.O™ 


63, Queen Victoria Street, 


LONDON, E.C. 2085 





THE 
M irrlees, Watson and Yaryan 
CO., Lrp., GLASGOW. 
SPECIALITIES— 

SUGAR MACHINERY. 
EVAPORATORS for all purposes. 
WATER-TUBE BOILERS. 

See Illustrated Advertisement, last week, page 32. 


1828 


PATENT EVAPORATORS AND CONDENSERS, &c. 
alr ayner, 
LONDON. 
See Advertisement, last week, page 20. 2357 


Poort atic ASH Hjector. 


ee ’s Hydro-Pneumatic 
Great saving of labour. No noise. No dust. No 
oe. Ashes discharged 20 ft. clear of vessel.—Apply, 
J. TREWENT, Naval Architect and Surveyor, 
i Billiter Buildings, Billiter St., London, E.C. 1878 








Gilos for (rain 


DISCHARGING or LOADING 
FROM OR INTO VESSELS. 


WHEAT AND GRAIN STORING, MIXING AND 
CLEANING MACHINERY 


2132 
Henry Simon, Manchester. 





B & S. Massey, Manchester. 
e HIGHEST AWARD, CHICAGO, 1893. 
Patent STEAM HAMMERS. More than 3000 made. 
. Parent Stgam Foreine Presses, Kick STAMPS, 
SreciaL Steam Stamps, Drop STAMPS AND HAMMERS, 
Pyevumatic Power HAMMERS, FoRGING Ao 
CIRCULAR SAWS for HOT and COLD METALS, 
BANDSAWSforCOLD METALS , SMITHS’ HEARTHS, 
FURNACES, &.—See back cover next week. 2192 
. Telegraphic Address : , OPENSHAW.” 





Hathorn, Davey and Co., 


PUMPING 3 MACHINERY 
For Mines, Water Supply, Irrigation, Drainage and 
General Purposes. 
DAVEY’S ee EN — ES AND 
YDRAULIO PUM 

HYDRAULIC MACHINERY GEN ERALLY. 

CATALOGUES ON APPLICATION. 2278 
See Illustrated Advertisement, June 18, page 36. 


HIGHEST AWARD, PARIS, 1878. 





(Goldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 2137 


john Fraser and Son. 
Boilers, Land and Marine. 


EVAPORATIVE CONDENSERS (Fraser’s Patent). 
Total amount of water not greater than working with 
non-condensing engines. GAS PhANTS (Paisley’s 
Patent) for driving Gas Engines. Coal consumption 
§ lb. Mill 1 HP. per hour. ONLY ADDRESS : 


Millwall Boiler Works, Lon) — 
Adjoining North Greenwich Station, @. E. R "1641 


chram’s Air Compressors 


and ROCK-BORING MACHINES. 
RICHARD SCHRAM & CO., Cannon Street House, 
London, E.C. 
See Advertisement, page 18. 2193 


ifts.—Safety, Silence, Hy- 


DRAULIC, “ okie ” for PASSENGERS 
and GOODS. Lifts of all other types. SEND ror Lists. 


Archd. Smith & Stevens, 


QUEEN’S ROAD, BATTERSEA. 1969 
Liverpool and Manchester: WARREN WILLIAMS, 
16, Commerce Chambers, 15, Lord St., Liverpool. 


40, KING STREET, COVENT GARDEN, W.C. 


homas Kell & Son, Litho- 


graphers, &c., execute every description of 
Lithography, Chromo- er rar et Engraving and 
Printing ; Engineering, Architectural, and - Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy, &.—40, King St., Covent Garden, W.O. Od 3462 


M['weddell’ s System. 
Hydraulic Rivetting Machines 


Sote MAKERS: 


Fielding & Platt, Ld., 


GLOUCESTER. 1365 


ormandy’s Patent 
CONDENSERS. See Advt., last week, p. 1C. 


ormand’s atend 
FEED HEATERS. See Advt., last week, p. 10. 


[the Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These Engines 
are made Horizontal or Beam, Condensing, Non-Con- 
d ig, and Cc d. Also makers of Rice Mills 
per Mills, and General Engineers. Machinery 
or trucked direct from the premises. Od 3599 


Hall’s 
fri ti Machi 
Re rigerating Machinery 


























and P. 
shippe 





Ice-Making Machinery. 
' See Advt., page 13. 


Over 850 Machines supplied, all manufactured 
entirely at our works. 


350 Machines fitted on board ship. 


300,000 tons of Meat, Fish, Dairy Produce, &o., im- 
ported annually with our machines. 


J. & E. Hall, Limited, 


28, St. Swrranr’s Lanz, E.C. ; 





and DarrrorpD lron Worss, KENT. 
E P Batteries. 
ie e 
CONTRACTED FOR. 
4, Gt. Winchester Street, E.O. 


MAINTENANCE 
See Advertisement, last week, page 73. 1869 











CAG: 
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ENGINEERING. 


[JUNE 25, 1897. 








he Electrical and General 


ENGINEERING Cee, Penywern House, 
2 and 4, Penywern Road, Earl's Court, 8.W. 
PrincipaL—G. W. de TUNZELMANN, B.Sc., M.LE.E. 

Santor Insrrvcror—C. CAPITO, M.I:E‘E., M.1.M.E. 
Extensive laboratories, dynamo-room, steam engine, 

engineering workshop, with machine tools, pattern 

shop, &&. 1399 


Kast London Technical 


COLLEGE. 





DAY CLASSES IN CHEMISTRY, PHYSICS AND 
ENGINEERING. 


Through the generosity of the Drapers’ Company, 
the Governors will be enabled to AWARD, on the 
results of an Open Competitive Examination in July 
next, at least TWO SCHOLARSHIPS of the value of 
£10a year for two years, together with exemption 
from the class fees. Candidates must be under 17 
years of age.—Particulars on application to the 
DIRECTOR of STUDIES, People’s Palace, E. N 542 


Seafield Technical College, 


Crofton-on-the-Solent, Hampshire. 





Governor—Sir EDMUND HAY CURRIE. 
Principal—The Rev. J. J. MILNE, M.A. 


Sir Epmunp Hay Currie has ASSOCIATED himself 
with The Rev. J. J. Miung, M.A., late Prizeman 
and Feundation Scholar of St. John’s College, Cam- 
bridge. 

This College is established for the thorough training 
of the sons of gentlemen in Mechanical, Civil, Electri- 
cal, and Mining Engineering (which it is intended to 
develop considerably), for the Universities, Army, &c. 

The Course of Junior Students (from 13 to 15 years) 
is on the lines laid down by the Admiralty for entrance 
to the Britannia. 

Prospectus and all information from Sir EDMUND 
HAY CURRIE. N 509 


ENGINEERING AND CHEMISTRY. 
City and Guilds of London 
“ INSTITUTE. SESSION, 1897-1898. 


The Courses of Instruction at the Institute’s Central 
Technical College (Exhibition Road) are for Students 
not under 16 years of age; those at the Institute’s 
Technical College, Finsbury, are of an Intermediate 
Grade for Students not under 14 years of age. The 
Entrance Examinations to both Colleges are held in 
September, and the Sessions commence in October. 
Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or from the Head Office of the 
Institute, Gresham College, Basinghall Street, E.C. 

CITY AND GUILDS CENTRAL TECHNICAL 
COLLEGE (Exhibition Road, 8. W.), aCollege for higher 
Technical Instruction for Students not under 16 prepar- 
ing to become Civil, Mechanical or Electrical Engineers, 
Obemical and other Manufacturers, and Teachers. 
Fees for a full Diploma Course, £25 per annum. 

Professors :—W. C. Unwin, F.R.S., M. Inst. C.E. 
(Civil and Mechanical Engineering); W. E. Ayrton, 
F.R.S., Past Pres. Inst. E.E. (Physics and Electrical 
Engineering); H. E. Anmstrona, Ph.D., LL.D., F.R.S. 
(Chemistry); O. Henrici, Ph.D., LL.D., F.R.S. (Me- 
chanics and Mathematics). 

CITY AND GUILDS TECHNICAL COLLEGE, 
FINSBURY (Leonard Street, City Road, E.C.), provides 
Courses of Intermediate Instruction for Day Students 
not under 14 years of age, preparing to enter Engineer- 
ing and Chemical Industries. Fees, £15 per annum. 

Professors :—S. P. Toompson, D.Sc., F.R.S. (Physics 
and Electrical Engineering); W. E. Dausy, M.A., B.Sc., 
N.1.M-E. (Mechanical Engineering and Mathematics) ; 
R. Mgupoua, F.R.S., F.1.C. (Chemistry). 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Institute, 

Gresham College, Basinghall Street, E.C. N 355 











\cheveningen (Holland)—The 
b DUTCH BRIGHTON—via HARWICH-HOOK 
of HOLLAND, daily (Sundays included). Guide-book 
(free) and full particulars on application to the 
Manager, Hotel Kurhaus, Scheveningen, Holland. 

The HARWICH-HOOK route is the quickest to 
Holland and cheapest to Germany. 

NEW TWIN-SCREW 8.8. “DRESDEN” will be 
placed on the service during the summer season. 

BRUSSELS EXHIBITION. CHEAP RETURN 
TICKETS—Ist, 38s. 6d.; 2nd, 23s. 6d.; 3rd, 20s. The 
Ardennes (Cheapest Continental Holiday), Switzer- 
land, &., via Harwich-Antwerp, every week-day. 

Passengers leave London (Liverpoo! Street Station) 
at 8.30 p.m. Direct service to Harwich, via Lincoln 
or Peterboro’ and March, from Scotland, the North, 
and Midlands, saving time and money. Dining car 
from York, via March. HAMBURG by G.S.N. Co.’s 
fast passenger steamers “‘ Peregrine” and ‘‘Seamew,” 
Wednesdays and Saturdays. Cheap tickets and tours 
to all parts of the Continent. Read the G.E R. Co.’s 
‘*Tourist Guide to the Continent,” illustrated, price 
6d., post, 8d. Particulars at the G.E.R. Co.’s Ameri- 
can Rendezvous, 2, Cockspur Street, S.W.; or of the 
Continental Manager, Liverpool Street Station, E.C. 

N 379 
TENDERS, 
SWANSEA HARBOUR TRUST. 

TO STEAMSHIP BUILDERS. 


The SWANSEA HARBOUR TRUSTEES invite 


enders for a, Screw Steam 


PILOT CUTTER, length 85 ft., beam 18 ft., 
depth 10 ft. 6 in., draught not to exceed 8 ft., speed 
ten knots per hour at least. Triple-expansion Engines, 
ordinary Marine Boiler, Water-tank for 1500 gallons, 
and Bunkers for 20 tons coal. Accommodation to be 
provided for master, two engineers, two boatmen, and 
12 pilots, and Cutter to have all necessary fittings, 
&c., 80 as to comply with Lloyds’ and M.S. Act 
requirements. 

Tenders, marked outside “ Pilot Cutter,” together 
with Designs and Detailed Specifications, and stating 
earliest date by which the Cutter can be deliver 
complete, should be sent to the undersigned before 
Ten a.m. on Thursday, the 8th of July next. 

Further particulars, if required, may be obtained 
on application to the undersigned. 

The Trustees do not bind themselves to accept the 
lowest or any Tender. 











TALFOURD STRIOCK, Clerk. 
Harbour Offices, Swansea, 
15th June, 1897. 


N 497 








OLDHAM CORPORATION WATERWORKS. 
ROODEN RESERVOIR.—IRONWORK, VALVES, &c. 


The WATERWORKS COMMITTEE are prepared to 
receive 


enders for the Supply of 
TRONWORK, VALVES, &c., required in the 
construction of this Reservoir. 

The Specification and Forms of Tender may be 
obtained, and Drawings may be seen, at the Offices of 
Mesers. G. H. Hitt & Soxs, 3, Victoria Street, West- 
minster, and Albert Chambers, Albert Square, Man- 
chester, On payment of One Guinea. 

Sealed Tenders, endorsed ‘‘ Tender for Ironwork, 
Valves, &c.,” must be addressed to Mr. ARTHUR 
ANDREW, Waterworks Offices, Oldham, on or before 
Tuesday, July 18th, 1897. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

By Order, 
A. NICHOLSON, Town Clerk. 
Town Hall, Oldham, 16th June, 1897. N 514 


CITY OF LINCOLN.—ELECTRICITY WORKS. 





’ 








The CORPORATION of the City of Lincoln are 
prepared to receive 
enders for the Supply, 
DELIVERY and ERECTION, according to 
Specifications, of the following PLANT :—- 
Section A.—Two Dry-back Marine-type Boilers. 
os B.—High - speed Engines, Continuous - 
current Dynamos, Steam and other 
Pipes, Pumps, Motors and Travelling 
Crane. 
C.—A Fuel Economiser. 
a. D.—Storage Batteries. 
E.—A Main Switchboard and Instruments. 
F.—Armoured Concentric and Triple-con- 
centric Cables, and Pilot Wire 
Cables. 

Specifications, General Conditions of Contract, and 
Plans, for all or any of the above sections, may be 
obtained at my Office on and after the 18th inst., on 
payment of a deposit of £1 1s. for each section; the 
deposit will be refunded on the return of the Specifi- 
cation, &c., with a bona fide Tender. 

If a Tender is accepted, such acceptance will be 
subject to the sanction of the Local Government 
Board being obtained to the borrowing by the 
Corporation of the moneys required for the carrying 
out of the works comprised in the above Contracts. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Sealed Tenders, addressed to the Electric Lighting 
Committee of the Lincoln Corporation, endorsed with 
the words ‘‘ Tender for Section A, B, C, D, E, or F (as 
the case may be) Electricity Works,” must be delivered 
to the Office of H. K. Hess, Esq., Deputy Town Clerk, 
St. Peter’s Churchyard, Silver Street, Lincoln, not 
later than Noon on Wednesday, the 14th day of July, 
1897. 

By Order, 
C. S. VESEY BROWN, 
City Electrical Engineer. 

Corporation Offices, Silver Street, Lincoln, 

10th June, 1897. N 480 


In the Matter of MOORE BROS. & CO., LuuitED, 
BARTHOLOMEW v. MOORE BROS. & CO., LimitTEp, 
and OTHERS.—By Order of the Court. 


Sle by Public Tender, in 11 


Lots, or the whole in One Lot, of the 
VALUABLE BOOT MANUFACTORY, 
known as GuILpER Works, Sournampron Roan, 
SauispuRY, WILTs., together with the MACHINERY, 
PLANT, STOCK and GOODWILL lately owned and 
worked by Messrs. Moorg Bros. & Co., Limited. 
Also about four acres of FREEHOLD BUILDING 
LAND and a FREEHOLD COTTAGE adjoining the 

Factory. 

The Factory stands on about one acre of ground 
opposite to the Goods Station of the London and 
South-Western Railway. It was built in 1893, and is, 
yerhaps, the most convenient manufactory for the 
Sook and shoe trade in England, and it is also readily 
adaptable to any other facturing busi 

Lor 1 comprises the Freehold Factory, together 
with Fixed Machinery, including two Robey’s 16-HP. 
Horizontal Engines, two 30-HP. Cornish Steel Boilers, 
Sturtevant’s Heating and Ventilating System, Steel 
Shafting, Belting, &c., Steam Pump, Fire Hydrants, 
Steam Radiator, &., &. The whole lighted by 
electric light driven by Goulden’s dynamos, working 
400 16-candle-power incandescent lights at 120 volts. 
The factory is also fitted throughout with dust ex- 
tractors. 

Lot 2.—Loose Machinery and Plant, including two 
complete sets of Finishing Machinery of the most 
modern character, three Blake’s Sole Sewers, one Con- 
solidated Lasting Machine, three Magnetic Tackers, 
Heeling and Bevelling Machines, Cutting Presses, 
Singer’s and Wheeler and Wilson’s Sewing Machines, 
Eyeletting Machines, Toe-cap Presses, Stiffening 
Blocker, Gnanneiling and Sole Moulding Machines, &c. 

Lor 3.—Office Furniture, Fittings, Safes, Presses, &c. 

Lots 4, 5, 6, 7, 8.—Manufactured and Unmanu- 
factured Stock, amounting in the aggregate at stock- 
book prices to £7934 6s. 6d., including men’s, ladies’ 
and children’s boots and shoes, well assorted and of a 
high class quality. Large stock of Skins, Uppers, 
Fittings and Grindery. Detailed lists may & in- 
spected on the premises, Guilder Works, or at the 
Office of the Receiver, 3, Church Court, Old Jewry, 





Lot 9.—Aboeut four acres Freehold Building Land, 
available for villa and other residences, with frontage 
to Southampton Road and to public highway leading 
to St. Ann’s Street. 

Lor 10.—Freehold Cottage, adjoining the Factory, 
containing seven rooms, with garden in rear. 

Lor 11.—Galvanized Iron Shed at back of Factory. 

Tenders may be for any or all of the Lots, and the 
purchaser of the Freehold Factory will be entitled to 
the benefit of the Goodwill of the business carried on 
on the premises, with the advantage of any contracts 
pending. 

Tenders must be sent (in a sealed cover, marked 
outside ‘‘ Tender for Guilder Works, Salisbury ”) at or 
before Eleven o’clock in the forenoon on the ist day 
of July, 1897, addressed to Joun Wo. Hawktns, Esq., 
the Master attached to Mr. Justice Romer, Room 315, 
Royal Courts of Justice, Strand. 

Particulars, with Form of Tender, may be obtained 
of C. F. Ricuarpson, Esq., Chartered Accountant, 18, 
St. Swithin’s Lane, London, E.C.; Messrs. A. C. 
PatmgR & Co., 7 & 8, Railway Approach, London 
Bridge, S.E.; Messrs. RaNGEkR, Burton & Frost, 
Solicitors, 17, Fenchurch Street, London, E.C. ; 
G. A. Kine, Esq., Solicitor, 66, Cannon Street, E.C.; 
Messrs. TayLor, Hoargs & Prcuer, Solicitors, 12, 
Norfolk Street, Strand, London, W.C.; and of the 
Receiver, W. B. KEEN, Esq., Chartered Accountant, 
3, Church Court, Old Jewry, E.C., of whom orders to 
view can be obtained. N 494 





TO BOILER MAKERS AND OTHERS. 


The LONDON COUNTY COUNCIL is prepared to 
receive 


(['enders for Works to be 


executed in the MANUFACTURE, DELIVERY, 
and ERECTION complete of two new LANCASHIRE 
BOILERS, together with certain Fittings, Dampers, 
&c., at the Pumping Station now being erected by the 
Council at North Woolwich, in the Parish of Wool- 
wich, in the administrative County of London. 

Persons desiring to submit Tenders may obtain the 
Drawings, Specifications, Bills of Quantities, Form of 
Tender, and other particulars, at the Engineer’s 
Department, County Hall, Spring Gardens, S.W., 
upon payment of the sum of £2. This amount will, 
after the Council or its Committee has come to a 
decision upon the Tenders received, but not before, 
be returned to the tenderer, provided he shall have 
sent in a bona side Tender and not have withdrawn 
the same. 

Tenders must be upon the official forms and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by 
the contract to pay to all workmen (except a reason- 
able number of legally bound apprentices) employed 
by them wages at rates not less and to observe hours 
of labour not greater than the rates and hours set out 
in the Council’s list, and such rates of wages and 
hours of labour will be inserted in and form part of 
the contract by way of schedule. 

Tenders are to be delivered at the County Hall ina 
sealed cover addressed to the Clerk of the London 
County Council, and marked ‘‘Tender for New 
Boilers and Fittings, North Woolwich Drainage.” No 
Tender will be received after Ten a.m. on Tuesday, 
the 13th July, 1897. Any Tender which does not 
comply with the printed instructions for Tender may 
be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any previous occasion 
have withdrawn a Tender after the same has been 
opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 

C. J. STEWART, 
Clerk of the Council. 


Spring Gardens, S.W., 
562 


23rd June, 1897. 





TO ENGINEERS AND OTHERS. 


The LONDON COUNTY COUNCIL is prepared to 
receive 


[lenders for Works to be 


executed in connection with the CONSTRUC- 
TION, DELIVERY, and ERECTION COMPLETE of 
TRIPLE-EXPANSION and CENTRIFUGAL PUMP- 
ING ENGINES and Accessories, at the Pumping 
Station now in course of construction at North 
Woolwich, in the Parish of Woolwich, in the Adminis- 
trative County of London. 

Persons desiring to submit Tenders may obtain the 
Drawings, Specifications, Bills of Quantities, Form of 
Tender, and other particulars, at the Engineer’s 
Department, County Hall, Spring Gardens, S.W., upon 
payment of the sum of £3. This amount will, after 
the Council or its Committee has come to a decision 
upon the Tenders received, but not before, be returned 
to the tenderer, provided he shall have sent in a bona 


Jide Tender and not have withdrawn the same. 


Tenders must be upon the official forms, and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by the 
contract to pay to all workmen (except a reasonable 
number of legally bound apprentices) employed by 
them wages at rates not less and to observe hours of 
labour not greater than the rates and hours set out 
in the Council’s list, and such rates of wages and 
hours of labour will be inserted in and form part of 
the contract by way of schedule. 

Tenders are to be delivered at_ the County Hall ina 
sealed cover, addressed to the Clerk of the London 
County Council, and marked “Tender for Triple- 
expansion and Pumping Engines, North Woolwich.” 
No Tender will be received after Ten a.m. on Tuesday, 
the 13th of July, 1897. Any Tender which does not 
comply with the printed instructions for Tender may 
be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any previous occasion 


have withdrawn a Tender after the same has been- 


opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 
C. J. STEWART, 
Spring Gardens, S.W., Clerk of the Council. 
23rd June, 1897. N 561 


TO CONTRACTORS AND OTHERS. 








The LONDON COUNTY COUNCIL is prepared to 
receive 


enders for Works to be 


executed in connection with the RECON- 
STRUCTION of HIGHGATE ARCHWAY, including 
a STEEL SPAN of 120 ft., the WIDENING of ARCH- 
WAY ROAD, &c., in the Parishes of Islington and 
Hornsey. 

Persons desiring to submit Tenders may obtain the 
Drawings, Specifications, Bills of Quantities, Form of 
Tender, and other particulars at the Engineer’s 
Department, County Hall, Spring Gardens, S.W., upon 
payment of the sum of £5. This amount will, after 
the Council or its Committee has come to a decision 
upon the Tenders received, but not before, be returned 
to the tenderer, provided he shall have sent in a bona 
Jide Tender and not have withdrawn the same. 

Tenders must be upon the official forms and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by the 
contract to pay to all workmen (except a reasonable 
number of legally bound apprentices) employed by 
them, wages at rates not less, and to observe hours of 
labour not greater, than the rates and hours set out in 
the Council’s list, and such rates of wages and hours 
of labour will be inserted in and form part of the con- 
tract by way of schedule. 

Tenders are to be delivered at the County Hall ina 
sealed cover addressed to the Clerk of the London 
County Council, and marked ‘‘ Tender for Highgate 
Archway Reconstruction.” No Tender will be re- 
ceived after Ten a.m. on Tuesday, 13th July, 1897. 
Any Tender which does not comply with the printed 
instructions for Tender may be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any previous occasion 
have withdrawn a Tender after the same has been 
opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 

Cc. J. STEWART, 
Spring Gardens, S.W., Clerk of the Council. 
23rd June, 1897. N 569 





EAST INDIAN RAILWAY. 


The East Indian Railway Com i 
pon Ag pany 18 prepared to 


; E Yenders for the Supply and 

a) eae of— 

1) WHEEL CENTRES for Carriages and Wagons 

2) LAMINATED BEARING SPRIN feats 

(3) PANEL PLATES, GS for Wagons, 

(4) GALVANIZED CORRUGATED SHEETS 

(5) BRASS BOILER TUBES for Locomotives 

(6) FLOOR CLOTH, r 

(7) rig: whe nd nh tl CANVAS, 
as per ifications to seen at th 
omices, pec a e Company's 

‘enders are to be sent to the undersign: 
‘Tender for Wheel Centres,” or as peng a 
not later than One o’clock p.m., on Wednesday, the 
30th day of June instant. ee 

The Company reserves to itself the right to divide 
the order, also to decline any Tender without assign. 
ing a reason, and does not bind itself te accept the 
lowest or any Tender. 

Fees are charged for the Specifications as under 
viz : for Nos. 1, 2 and 3, 21s. each, and for Nos. 4. 5° 
6 and 7, 10s. 6d. each, which cannot under any 
circumstances be returned. 

By Order, 
A. P. DUNSTAN, Secretary. 

Nicholas Lane, London, E.C., 

17th June, 1897. 


EAST INDIAN RAILWAY. 





N 538 


The East Indian Railway Company is prepared to 
receive 


[renders for the Supply and 
( 


DELIVERY of— 

1) TUBS for Collieries, &c., 

(2) TRAVELLING CRANES, 

(3) STEEL TYRES, 

(4) SWITCHES, 

(5) LANCASHIRE BOILER, 

(6) GUN-METAL NET ROD BRACKETS, &c., 
as per Specifications to be seen at the Company’s 
Offices. 

Tenders are to be sent to the undersigned, marked 
“Tender for Tubs for Collieries, &c.,” or as the case 
may be, not laterthan One o’clock p.m. on Wednesday, 
the 7th day of July proximo. 

e Company reserves to itself the right to divide 
the order, also to decline any Tender without assigning 
a reason, and does not bind itself to accept the lowest 
or any Tender. 

Fees are charged for the Specifications as under, 
viz.: for Nos. 1, 2, 3, and 4, 21s. each; for No. 5, 
10s. 6d. ; and for No. 6, 5s., which cannot under any 
circumstances be returned. 

By Order, 
A. P. DUNSTAN, Secretary. 

Nicholas Lane, London, E.C., 

17th June, 1897. W539 


BOROUGH OF NOTTINGHAM. 
WATER DEPARTMENT. 


TENDERS FOR THE SUPPLY OF VALVES AND 
HYDRANTS, PIPES, LEAD, COAL, TAPS, AND 
FITTINGS. 


The Water Committee of the Corporation are pre- 
pared to receive 


[lenders from Competent Iron- 


founders, Brassfounders, Valve Manufacturers, 
Lead Merchants, and Colliery Proprietors, and Coal 
Merchants for the SUPPLY of the undermentioned 
GOODS for the ensuing year :— 
. Cast-iron Double -faced Sluice Valves and 
Hydrants. : 
2. Cast-iron Main Pipes. Cast-iron Special Pipes. 
3. Lead Piping. Lead Ingots. 
4, Gun-metal Taps and Ferrule Fittings. 
5. Steam Coal and other Fuel. F 

Specifications and Drawings, together with Samples, 
Weights, &c., may be seen, and other information 
obtained, at the Office of the Water Manager, Mr. 
STEPHEN Moorg, St. Peter’s Church Side, and Forms 
of Tender may be obtained at that Office on payment 
of One Guinea, which sum will be returned on receipt 
of a bona side Tender. 

Tenders, endorsed ‘‘ Tender for Valves,” “Tender 
for Pipes,” ‘‘Tender for Lead,” ‘‘ Tender for Taps, 
or ‘Tender for Coal,” to be delivered to me at the 
Guildhall, Nottingham, on or before the 3rd day of 
July next. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

By Order of the Water Committee, 
SAMUEL G. JOHNSON, 
Guildhall, Nottingham, Town Clerk. 
18th June, 1897. N 543 


COUNTY BOROUGH OF ST. HELENS. 
EXTENSION OF ELECTRICITY WORKS. 


The ELECTRIC LIGHTING COMMITTEE of the 
Corporation of St. Helens are prepared to receive 


enders for the Supply and 
ERECTION of the following PLANT for the 
extension of the Municipal Electricity Works :— 
SxcTion A. . 
BOILER HOUSE PLANT: Lancashire Boiler and 
Fittings, Forced Draught Apparatus, Feed Pump, 
Economiser, &c. 


Section B. 
ENGINE HOUSE PLANT: Steam Alternator and 
Exciter, &c., Steam Exhaust, Feed, Blow-off an 
sundry Pipes, Valves, &c. 


Section C. 
SWITCHBOARD = INSTRUMENTS. 


ECTION D. 

UNDERGROUND WORK : Culverts and Cables. 

Section E. 

TRANSFORMER SUB-STATIONS. 

Tenderers are at liberty to Tender for any 
or Sections, or for the whole of the Sections, but 
for part of a Section. 3 . 

The Plans of Plant and Specification, with henge 
and Conditions of Tender and Contract, may be : 
tained at the Office of Mr. Ropert Hamaonp, M.LE.E., 
the Consulting Engineer to the Corporation, ee 
House, Great Trinity Lane, London, E.C., on and al te 
Wednesday, the Ist July, 1897, on payment of £2 2 
for each copy, which sum will be refunded on the . 
turn of the Specification, filled up with a Lona fi : 
Tender. Tenders (sealed and marked, “Tender - 
Electric Lighting,”) must be addressed to me, at om 
Town Hall, St. Helens, and be delivered on or be 
Tuesday, the 20th July. 














_ 








Section 
not 


The Committee do ot bind themselves to accept 
the lowest or any Tender. 
m “ W. J. JEEVES, k 
Town Hall, St. Helens, Town ee S68 


24th June, 1897. 
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CITY OF NORWICH. 
MAIN DRAINAGE WORKS.—Contract No. 6. 


enders are Invited from 


thoroughly competent Contractors for the 
following Extensive SEWERAGE WORKS: 

The Construction of several miles of Sewers in 
Brickwork, Stoneware Pipes, &c., including Manholes, 
Valve Chambers, Flushing Tanks, and other Works. 

Plans, Sections, and Specifications are ready for 
inspection, and may be seen on application to me. 

Forms of Tender and Bills of Quantities will be 
ready for delivery on Friday, the 25th inst., and may 
be obtained upon application to me, accompanied by 
a deposit of £5, which will be returned on receipt of 
a bona fide Tender. 

Tenders, upon the forms — and endorsed as 
directed therein, must be delivered at the Office of 
G. B. Kennett, Esq., Town Clerk, Norwich, on or 
sigete Tuesday, July ‘13th, 1897. 

RTHUR E. “COLLINS, Assoc. M. Inst. C.E., 
City Engineer, &c. 
Guildhall, Norwich, 


15th June, 1897. M 500 





WANDSWORTH AND CLAPHAM UNION. 
TO ENGINEERS AND OTHERS. 





The GUARDIANS of the Poor of the above-named 
Union are prepared to receive 


i Yenders for Supplying and 

REFITTING NEW TUBES, &c., to the Circu- 
lating Heater in the ‘‘C” Block of the — 
situate St. John’s Hill, New Wandsworth, S.W. 

Further particulars can be obtained, and the Speci- 
‘fication can be seen, upon application’ to the Steward 
of the Infirmary. 

Tenders must be endorsed ‘‘ Tender for Repairs to 
Heater,” and sent to me not later than Four o’clock 
p.m. on Wednesday, the 30th June, 1897. 

The Guardians do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
ALFRED N. HENDERSON, 
Union Offices : Clerk to the Guardians. 
St. John’s Hill, New Wandsworth, S.W., 
21st June, 1897. _ N 556 





THE ASSAM-BENGAL RAILWAY COMPANY, 
LiMiTED, is prepared to receive 


enders for :— 
1. BALLAST WAGONS and PLOUGH VANS 
(Rodger’s Patent). 
2. WHEELS and AXLES for ditto 
3. BEARING SPRINGS for a5 
4. AXLE-BOXES for 

Specifications and Tender Forms can be obtained at 
the Offices of the Company, Bishopsgate House, 
Bishopsgate Street Within, London, E.C. 

On each Specification a fee is charged, which cannot 
under any circumstances be returned. 

The fees for the Specifications are as follows :—For 
Nos. 1 and 2, £1 1s. each; for Nos. 3 and 4, 10s. 6d. 
each. 

All cheques and postal orders should be crossed 
“Tloyd’s Bank, Limited,” on account of the Assam 
Bengal Railway Company, Limited. 

Tenders must be delivered at the Company’s Offices 
not later than Tuesday, the 6th July, 1897. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of ~~ Board, N 575 
a LYALL, Secretaay. 





EDINBURGH AND DISTRICT WATER TRUST. 
TO CONTRACTORS. 
TALLA SCHEME.—Contract No. 7. 
AQUEDUCT between BROUGHTON and BROOMLEE. 
The TRUSTEES are prepared to receive 


I['enders for the Construction 


of this portion of the Talla Aqueduct, about 
10 miles in length, partly in tunnel and partly in cut 
and cover, together with the necessary Manholes, 
Regulating Wells, Bridges, Overflows, and other 
Incidental Work. 

Plans may be seen, and copies of the Specification 
and Schedule obtained, at the Office of the Engineer, 
Mr. James Witson, of Messrs. J. & A. Leslie & Reid, 
C.E., 72a, George Street, Edinburgh, on payment of 
Five Pounds, which will be returned to all who send 
in bona fide Tenders. 

Tenders, endorsed ‘‘ Tender for Contract No. 7,” 
must be lodged with the subscriber not later than 
Thursday, 1st July, 1897. 

The Trustees are not bound to accept the lowest or 


any Tender. 
WILLIAM BOYD, W.S., 
Clerk to the Trustees. 
Royal Exchange, Edinburgh, 
22nd June, 1897. N 499 





TO ENGINEERS. 


The METROPOLITAN ASYLUMS BOARD are 
prepared to receive 


[lenders for Providing and 


FITTING UP COLD-WATER SUPPLIES, HOT 
WATER and RADIATOR HEATING, STEAM PIPES 
and HEATERS, and other Works at the Grove Hospital, 
Tooting Grove, Lower Tooting, S.W., according to 
Drawings, Spec: ification, and Conditions of Contract 
prepared by Mr. A. HESSELL Titman, Architect, 6, 
John Street, Bedford Row, W.C., where the Drawings 
may be seen, and a Copy of the Specific ation and Form 
of Tender obtained, between the hours of Ten a.m. 
and Five p.m., upon payment of a deposit of Ten 
Guineas, which amount will be returned to persons 
Sending in a bona jide Tender and returning the 
Specification. 

Tenders, sealed and endorsed ‘‘ Tender for Engi- 
neering Work, Grove Hospital,” must be delivered at 
the Chief Office of the Board, Norfolk House, Norfolk 
Street, Strand, W.C., not later than Ten a.m. on 
Wednesday, the 7th July, 1897. 

The Board does not bind itself to accept the lowest 
or any Tender. 


Order, 
(Signed) os DUNCOMBE MANN, 
Chief Office : Clerk to the Board. 


N 559 


Norfolk House, Norfolk Street, Strand, W.C., 
2ist June, 1897, 


TO TIMBERWORK CONTRACTORS. 
WALTON-ON-THE-NAZE, 


WALTON-ON-THE- NAZE PI PIER AND HOTEL CO., 
Liw!tED, invite 


[lenders for the Extension, 


for 1800 ft. in length, of their SEA PIER. 

Drawings may be seen, and coptesof the Specification 
and Bills of Quantities obtain , at the Offices of the 
Engineer, Mr. WM. JAFrREY, M. "Inst. C.E., 3, Victoria 
Street, Westminster, on payment of the sum of Two 
Guineas, which will be returned on receipt of a bona 
Jide Tender. 

Sealed Tenders, marked on the outside ‘‘ Tender 
for Extension of Pier,” to be lodged on or before the 
10th July next with Messrs. Youne & Sons, Solicitors, 
29, Mark Lane, E.C., addressed THE SECRETARY, 
WALTON-ON-THE-NAZE Pier & Hote. Co., Ltd. N 572 


EAST INDIAN RAILWAY. 





The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of :— 


anted, a Good Junior 

DRAUGHTSMAN; one who has a know- 

ledge of brewery and distillery work preferred.— 

Apply to JOHN DORE & CO., Copper and Brass 
orks, High Street, Bromley-by- “Bow, — 

545 


anted, Good Turner (Non- 


society), also BORER and DRILLE State 





age and references. — Address, M 619, Offices of. 


ENGINEERING. M 619 


‘Wanted, Two Improvers to 


iron moulding. Good opportunity. ey: 
dress, N 80, Offices of ENGINEERING. 


A Civil Engineer and Gon. 


tractor HAS a VACANCY for a young gentle- 
man as articled pupil in his office and works ; mhust 
have received liberal education, and passed examina- 








| tion in civil engineering and mechanics.—Address, 


N 481, Offices of ENGINEERING. N 481 


A Civil and Consulting Engi- 








MISCELLANEOUS TOOLS and STORES, 
as per Specification to be seen at the Company’ 4 
Offices. 

Tenders are to be sent to the undersigned, marked | 
“Tender for Miscellaneous Tools and Stores, ” not | 
later than One o’clock p.m., on Wednesday, the 1ith | 
day of July proximo. 

The Company reserves to itself the right to divide | 
the order, also to decline any Tender without assign- 
ing a reason, and does not bind itself to accept the 
lowest or any Tender. 

For each Specification a fee of £1 1s. is charged, 
which cannot under any circumstances be returned. 
By Order, 
A. P. DUNSTAN, Secretary. 
Nicholas Lane, London, E.C., 
24th June, 1897. N 573 








APPOINTMENTS OPEN, 
BENARES MUNICIPALITY, N.W. PROVINCES, 
INDIA. 





W anted, by the Benares 

MUNICIPAL BOARD, a thoroughly com- 
petent RESIDENT ENGINEER to carry out to 
completion important sewage works, to supervise and 
control the maintenance of the waterworks, and to 
undertake other engineering duties as required by 
the Board. 

None need apply who have not had large experience 
in water and sewerage works. 

A practical knowledge of pumping machinery will 
earry weight in the selection. 

Salary Rs. 800 per mensem, with annual increments 
of Rs 50 up toa limit of Rs. 1200. 

The selected engineer will have to join his appoint- 
ment on the 27th July, 1897. 

Sick and privilege leave granted under the rules in 
force, which are at present in agreement with Govern- 
ment rules on this subject. 

All applications, with copies of testimonials (which 
will not be returned), should be sent to the under- 
signed before the 1st July, 1897, from whom also 
further information may - obtained. 

1, TRESHAM, Secretary. | 

Municipal Board, Benares, N. W. P., India. N 552 


urveyor.—Required, for a 
British Colony, a first-class SURVEYOR, who 

has had large experience in marine surveying. Appli- 
cants must state age, prev ious experience, and salary 
required. One year’s engagement, with possible 
extension up to two years, as may be desired by 
authorities.—Replies, accompanied by testimonials, 
should be addressed X. Y., caré of Brown’s, 17, 
Tothill Street, Westminster. N 54 


Wanted, a Leading Draughts- 


MAN by contracting gas engineers.—Address, 
stating age, salary, and experience, N 551, Offices of 
ENGINEERING. N 551 


Reauired, the Services of a 


competent GENERAL MECHANICAL 
DRAUGHTSMAN with shop and office experience. 
Salary £150 per annum. Preference to one conversant 
with designing, constructing, and maintaining of 
colliery plant.—Address, N 498, Offices of ENGINEERING. 


‘anted, Good General 


DRAUGHTSMAN who has had some ex- 
perience in ship and engineering work and is capable 
of taking out weights and quantities. Young man 
preferred.—Address, with copies of references, stating 
age and salary required, N 547, Offices of EXOINKERING, 

N 547 


\ \ \7 anted, a _ Draughtsman. —- 

Appl yy dation age and experience, also when 
free to take situation, to WILLOUGHBY BROS., Lrp., 
Marine and General Engineers, Plymouth. N 555 














good address, to take charge of experiments 
in mneilins with the magneticseparation of minerals 
under a new patent process; he must have a fair 
knowledge of electrical and mechanical matters, with 
a good knowledge of mineralogy, and be able _ 
negotiate contracts and general business.—Apply 
the BRYMBO STEEL CO., Lrp., near Wrexham. Nai 


[Tracer Wanted ina Mechanical 


Engineer’s office in London.—Address, stating 
age and ‘salary required, N 482, Offices of Enal- 
NEERING. _ N 482 


oreman Turner Wanted to 


take charge of about 40 lathes (non-society) ; 
must have held similar position. State wages required, 
age and previous experience.—Address, N 557, Offices 
of ENGINEERING. N 557 


roreman Wanted over Lathes 


and Machines ; thoroughly tent and ener- 
getic; must have had similar petition. State where 
employed, age and wages.—Address, M 203, Offices of 
ENGINEERING. M 203 


Wanted, Experienced Fitter, 


also HEAVY BORER, on machine tool ace 
(non-society). State age, references, and wages.— 

















Wanted, a Young Man, of| 4msrrra 





Address, N 108, Offices of ENGINEERING. N 108 





neer HAS a VACANCY fora pupil ; must have 
ad good education and previous experience in shops 
= office. —Address, N 570, Offices of ENGINEERING. 


Hs gineering Firm, in London, 
HAVE VACANCIES for "een Pupils 
| and Apprentices.—Address, M 595, Offices of Enat- 
NEERING. M 


Leading Firm of Electrical 


manufacturers, near London, have VACANCIES 
for one or two premium pupils. Terms on application. 
—Address, M 931, Offices of ENGINEERING. 931 


Hygineering Pupil.— Vacancy 

with Firm (Government Contractors) manu- 

facturing latest t of machinery, oil and gas 

—. &c.; moderate premium.—Address, E aa 
of ecumanane. 
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SITUATIONS WANTED. 


DEBENTURES AND PREFERENCE SHARES 


English Industrial Limited 


ability A pe DESIROUS of PLACING 
ROMPTITUDE, 154, ene St. 
407 


A dditional Working Capital. 
—A Manchester Firm can introduce same into 
a ———— or mercantile concern of good repute 
——e only.—Address, i in confidence, 
a at ee Advertising Offices, — 


same, address, 





O10 Fae 
ch 








WANTED, &c. 


London and Export Agency 


WANTED for machinery and engineering 
requisites, by an engineer with central offices in the 
City and good connection.—Address, N 195, Offices of 
ENGINEERING. N 195 


anted, the Names and 


ADDRESSES of MANUFACTURERS of ma- 
chinery and tools for making ordinary troleum 
tins, also of machinery for making wooden boxes and 
cases.—Address, BOX 690, care of Dracon’s, Leadenhall 
Street, E.C. N 574 


rn of Ironfounders having 
ample premises in South Staffordshire, accus- 
tomed to light castings, are OPEN to UNDERTAKE 
the MANUFACTURE of SPECIALITIES.—Address, 
N 554, Offices of ENGINERRING. N 554 


W anted, One Treble-geared 


Self - acting BORING and SURFACING 
LATHE, with loose headstock and two slide rests, to 
turn 7 ft.—Address, N 541, Offices of ENGINEERING. 


ee een 5 N 541 
anted, New 














or Good 
Second-hand HORIZONTAL or VERTICAL 


ENGINE, from 80 to 100 HP.; also BOILER.—Offers 
to J. HODSON & SON, Castle Meadow Road, } —_—. 





Situation Wanted by Experi- 


enced Engineer (Lancashire man); charge of 
engines, boilers and machinery, or erection of same 
at home or abroad, stationary, locomotive or marine ; 
speaks and writes Spanish and German fluently ; has 
spent 12 years in tropical countries; 15 years in 
England as engineer and inspector ; use of indicator 
and valve-setting a speciality ; fair draughtsman, expe- 
rienced in the management of _— of any nationality, 


European or South American. Hig h-class references | To 
r 


to character and competency. —Address, ENGINEER, 
ConsTaBLr’s Advertising Agency, Kirkgate, Bradford. 
N 544 


{ngineer (35) Seeks Engage- 
MENT as works manager ; varied experience ; 
orl qualifications and references. —Address, ! 566, 
Offices of ENGINEERING. N 566 


W anted, by Experienced Man 


POSITION as assistant to works manager; 
pays gy ge First-rate references. Small salary. 
—Address, N 507, Offices of ENGINEERING. N 507 


Advertiser, with Engineering 


training, familiar with use of surveying instru- 
ments and practice of surveying, SEEKS POST as 
assistant on engineering works, to check lines and 
levels, and assist at setting out, &c.—Address, N 526, 
Offices of ENGINEERING. N 526 


ngineer (28) Wants Situation 

as draughtsman, stationary and small marine 
engines; five years in shops, studied abroad, do 
calculations ; French and Swedish spoken.—Address, 
N 568, Offices of ENGINEERING. N 568 


PARTNERSHIPS. 




















gat oo ercdempenen 

sme engineers) desirous of entering esta- 
blished gineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—_WHEATLEY KIRK, PRICE 
and GOULTY, 49 Queen Victoria Street, London, E.C.; 
and Albert Square, Manchester. 


ngineering Firms of Good 


REPUTE, open to admit ners or desirous 
of selling outright, are requested to communicate — 





| the undersigned, who have numbers of clients oj 


for such.—_WHEATLEY KIRK, PRICE & GOUL’ 
49, Queen Victoria Street, London, E.G. ; and Albert 
Square, Manchester. 2131 


heatley Kirk, Price and 
GOULTY (Established 1850, MECHANICAL 
and ELECTRIGAL VALUERS, AUCTIO: wage a 
TORS, Albert Chambers, Albert Sq., 
chester ; and 49, Queen Victoria Street, London, m0. 
graphic Adi 
Manchester Office, IypIcaToR. London Office, Inpions, 


Partner Required, with about 


£4000, in lucrative engineering business. 
Speciality. Principals or their accredited agents pF 
—Address, N 548, Offices of ENGINEERING. N5 


Partner Wanted, in Estab- 


lished Motor Car and Cycle Manufacturing 
Business. Capital required, from £1000 to £2000.— 
Address, N 563, Offices of ENGINEERING. N 563 


Partnership.—A Civil Engi- 
neer of experience on railways, &c. (M. Inst. 
C.E.), WISHES a PARTNERSHIP with another (a 
decided Christian) already established in business. 
Would contribute capital up to £2000.—Address, 
M.I.C.E., care of FarrBairn & Sons, Ltd., Advertising 
Agents, 1, Hanover Street, Edinburgh. 567 


Fiagineers, Brassfinishers, &c. 


—Gentleman having had many years’ practical 

















ham. 
ire Weaving. — Wanted, 


a high-class LOOM or MACHINE for weaving 
steel and brass wire cloth for metallurgical purposes. 
—Will makers please send a. and description to 
LEWIS G. FITZMAURICE, 4, Castledine Road, 
Anerley, Surrey. N 565 


DREDGER FOR HIRE. 
DOCK and HARBOUR AUTHORITIES, RIVER 
CONSERVATORS, CONTRACTORS and OTHERS. 


THE ae HARBOUR 'TRUSTEES are 
receive 


ffers for oa Hire of their 


Powerful Double-ladder DREDGER ‘“ Number 
One.” 

The Dredger has just been refitted with new com- 
pound surface-condensing engines and marine boilers 
of modern type, by Messrs. Simons & Co., of Renfrew, 
and is now a thoroughly efficient and economical 

ine. 

Detailed particulars and terms of hire may be 
obtained on application to— 

WILLIAM LAW, 
General Superintendent. 

Harbour Offices, Swansea, 

7th December, 1896. N 169 











PUBLICATIONS. 


leanings from Patent Laws 
OF ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. O.E. 
= Lincoln’s Inn Fields). 
Fellow of the Chartered Institute of Patent 
The first portion (now ready, price Two nes 
contains Information as to the Patent Laws, Practice, 
Area, Population, Productions, _ of 22 Countries. 
“This work gives a great deal of information likely 
to be useful to inventors and owners of patents in a 
small compass.”—The Times 9749 
Lonpon : CASSELL & 00., Lrp., Ludgate Hill. 


INDICATOR DIAGRAM RECORD 
BOOK. 


By JOSEPH WRIGHT, on ag 
Edited and Published b: 
HOWARD T. WRIGHT, A.M.I.M.E., 16, Great George 
Street, Westminster. 
Paice ibe. Post FREE. 














a 


A ppleby’s Handbook of 
Aes Ml —Section 1, Prime Movers. 
Section 2 (nearly ready), Hoistin Machinery. Section 
4, Machine Tools. Section 4 ing, Colonial, &c., 
Machinery. C Cloth, 3s. 6d. eac! 1703 

E. & . SPON, 125, Strand, London, W.C. 


“ Patents for Inventions 


HOW TO PROCURE THEM.” 
By G. G. M. HARDINGHAM, Mem. Inst. M.E. Assoc. 
Mem. Inst. C.E., Fel. Chart. Inst. wan Agents. 
London: CROSB Y LOCKWOOD & SON. 
Cloth, Price 1 1s. - 6d. post free. 2322 


FOR SALE. 


Ro Sale, very cheap, Hori- 
ZONTAL HIGH-PRESSURE ENGINE, 55 LHP., 

with splendid 12 ft. fly-wheel ; cylinder, 18} in. diam., 

stroke 3 ft. ; in thorough working order. Also 10 tt. 
PULLEY, in halves, with six grooves, to take 1 in. 

diam. ae gl nearly new; may be seen working.— 
HAWKINS & TIPSON, 48, Minories, London, E.C. 

N 560 














For Sale Advts. continued on page 80, 





experience with leading firms in design and manu- 
facture of high-class engine and boiler fittings, and 
similar specialities, an accustomed to works and 
SEEKS PARTNERSHIP in 
established business. Moderate capital.—BOX 55, 
Munpy’s Advertising Offices, Birmingham. N 571 





For Continuation of Small 
Advertisements see Pages 4 





and 80. 
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ISAAC STOREY & SONS, 


Engineers, Iron and Brass Founders, 
Coppersmiths, 


KNOTT MILL, MANCHESTER. 


See Large Advertisement next week. 1590 


THOMAS SHANKS & CO. 


UNION IRON WORKS, 
JOHNSTONE, near GLASGOW, 


— SOLE MAKERS OF — 


BARROW'S PATENT 


SCREWING AND TURNING MACHINES, 
NINE SIZES— 
14 in., 2 in., 23 in., 8 in., 8} in., 4 in., 6 in., 6 in. & 7 in, 
BOLT SCREWERS ONLY, 1 in., 1} in. & 9} in. 


FOR OTHER MACHINES, SEB ILLUSTRATED 4DVT., FIRE? 
18808 IN EAOH MONTH. 2348 


LEE, HOWL & C° 


LD 














CONDENSERS 






at x 
be ‘a RIECTOR 
| EVAPORATIVE 
¥-| TYPES. 


VACUUM, 25 to 27 inches. 








¢ APPLICABLE WHERE Warsr 1s Scarce. 





Eva tive ae guaranteed to 
use lees wai met es ed than 
with a nom-cond 





T. LEDWARD & CO., 


85, Queen Victoria St., LONDON, B.C. * 


| CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &c. 


High-Pressure & Compound Surface Condensing Engines 








DELTA METAL. 


Tough as Wrought Iron, Stronger than Steel. No Corrosion. Colour of Gold. 





THE DELTA METAL CO., Ltd. 1496 


Works: 29, Pomeroy Street, London, S.E. City Office: 110, Cannon Street, E.C. 


JOMNSON & PUiILLIPsS. 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MACHINES for— 


CABLE MAKINC. CABLE LAYINC. 


STRANDING. BRAIDING. 
TAPING. | WINDING. 


COMPOUNDING. LAPPING. 


RUBBER, SILK, AND COTTON COVERING. 


HYDRAULIC 


Rivetters, Flangers, 
Presses, Cranes, 
Railway Carriage and 
Wheel Machinery, &c. 


MUSGRAVE BROS., |: 


Crown Point Foundry, ize 


ZLzHEH YD Ss, 
And 11, Queen Victoria Street, 


LONDON, E.C. 
































THE 


UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 


8065 


Pioneers of the Asbestos Trade. 


COCHRAN & Co., 


Bin ENEEAD. 











PATENT VERTICAL 
MULTITUBULAR BOILERS 





‘887990Ud YO NOOL8 NI 8IZIS 7T1¥ 
‘AUHAITAC ALVIGAWWI YOd AVA" 


vseTigaraey ADT ny 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 








PATENT AGENTS 


Allison Bros., Pa Patent Agents 


AND MECHAN ICAL DRAUGHTSMEN, 





Ohancery Lane, Holborn, London, W.0. ritieh, 
No cionial, and Fo Patents obtained - 
made. le Marks registered. 2186 





atents.—E. Pb. Alexander 
and SON, Fel. Chartered Inst. Patent te, 
19, Southampton Buildings, Chancery Lane, W. 

‘All business relatin; to British and Foreign Patente, 
Designs and Trade transacted on moderate 
terms. Pam; + and general advice gratis. 

London.” 
EsvasuisasD EIGHTEBN YBARB. 


rewer and Son, 
CHARTERED PATENT AGENTS. Esr. 1844, 
CHANCERY LANE, LONDOM 
And 30, East Paraps, LEEDS. 2188 


( . lasgow Patent Office, 
62, St. VINCENT STREET. 

CRUIKSHANK & FAIRWEATHER, Chartered Patent 

Agents. Handbook on Patents post free. 2266 


Pate tents, Designs and Trade- 

MARES, ‘te all countries at_ moderate 

PROVISIONAL PROTECTION FROM £8 3s, iM. 
PATENT FOR FOUR YEARS FROM ong = 

A vGhart of 187 mechanical motions, 

Circular of ge gratis. —HARRIS & Les, 

Patent Agents, Est. 1866, 23, Southampton Buildings. 

Chancery Lane, London, *W.0. Telephone 2820. 1965 


Jensen, Chartered Patent 


# AGENT, M. Inst. M.E., twenty-seven years 
xperience in securing British, Colonial and Foreign 

Patents, Trade Marks and Designs. Full 

ona plication. —Office for Patents, JENSEN & SON, 

77, cery Lane, London, W.C. 2140 


Telegram Address, ‘ , epee Telephone 


Phillips and “Leigh (Henry 


HaRinerTon Leiau, meorage M.L.0.E., Fel. In. PA.), 

4 Lpgg mere mort Buildings, so | Lane, London, 
Immediate protection eae for Inv entions 

Trade Marks and Designs in all Countries. 2399 


Patents. .—G.F. Redfern &Co.. 


General Patent Office, 4, South Street, Finsbury, 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed ‘and moderate 
charges. Designs and Trade Marks registered at home 
and abroad. Circular gratis. Telephone No. 691. 
Telegraphic Address: ‘‘ Invention, London.” 


Patent Office, Glaszow.—W. 


R. M. THOMSON & CO., 96, Buchanan Street. 





33, 




















The INVENTOR’s GUIDE, a complete Handbook on 
‘Patents, Designs, and "Trade Marks, may be had 
gratis. 1376 


atents. —Messrs, Vaughan 


and SON, British, Foreign, and Colon 
Agents, 57, Chancery "Lane, W.C., transact po 
description ‘of business connected with Letters Patent 
for ee ‘** A Guide to Inventors” free — 
Eetablished 18 


W. G. BAGNALL Ld., 


STAFFORD, 
Makers of LOCOMOTIVES of all Descriptions, 


New 














Departure in Small Res Beg ves. First-class 
Engines at low prices, giving best results 
with coal, w ood or oil as fuel. 
Portable Railways, Tipping Wagons, Switches, Turntables. 
Railway Velocipedes. 666 


NARROW GAUGE PERMANENT WAYS. 








Farnley Iron 
(“Best Yorkshire”) 


Leeds 


The Farnley Iron Co., Ld. 





PAINTS .GEETES2: 


CHEAPES7)} BRUSHES OREN WISHES 


— 


HOUSE FOR} CO =a — an OF 
/29. LONDON ROAD. S.E. 













INTERNALCORROSION « 
ey STEAM BOILERS, 
ANALYSED. 


OW SC/ENTIEIC | 
Oj PRINCIPLES 
THE LITHOLINE C° / 
J2 Victoria Street. 


PoE SS 
DNITED ALKALI 60. E 


Exchange Buildings, Liverpool. 


MANGANESE CopPER 


(Containing up to 30 per cent. of Manganese). 


MANGANESE BRONZE 


In Ingots, Billets, Reads and Sheets. 


ANTI-FRICTION METALS 























Od 4831 


ALWAYS IN STOCK OR PROGRESS. 


AND OTHER ALLOYS. 2266 

















SNe oT Ten 


diate 1s. 
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: 
+) 
From time to time Special Supplements are issued, containing a Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same, 
This Directory and List, with Telephone Numbers and Telegraph Codes in use, are also published in a separate book form for handy reference, which may be had gratis from the Publisher. 
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BRANOHES :—Woodfield Mills, Liversedge; Olifton Bridge Mills, Brighouse ; Saaena ea Oard serge Brighouse. r 


Tue PATENT EXHAUST STEAM INJECTOR CO., L* 


DAVIES AND METCALFE’S th 


EXHAUST STEAM INJECTORS 


FOR LOCOMOTIVES. 























ECONOMY OBVIOUS. A PRONOUNCED SUCCESS 





Davies & Metcalfe’s Patent RE-STARTING, GIFFARD, ATLAS, S5CHAU 
and all classes of Loco. and other Injectors. 


“THE PATENT EXHAUST STEAM INJECTOR CO,, Ld, 


4, ST. ANN’S SQUARE, MANCHESTER. 


: : Sane . < Telegrams—“ EXHAUST, MANCHESTER,” 
Sole S Guscsadere to Messrs. SHARP, STEWART & Co., Ltd., Injector Business. 1586 


a —— 


STEAM ‘VESSELS, LAUNCHES, TUGS, &c. 


ROSS & DUNCAN, 


WHITEFIELD WORKS, GLASGOW. 


ON ADMIRALTY LIST. 1754 














MARINE ENGINES OF ALL SIZES. 
BREMME’S PATENT VALVE GEAR. 


TRIPLE-EXPANSION ENGINES. 


TRIPLE AND COMPOUND LAND ENGINES 


OF MARINE TYPE 
FOR DRIVING FACTORIES, MILLS, &c. 


DUNCAN’S PATENT PROPELLER. 
hes wereaes e 























NUTTIN 


“OE 
NU, 





“a = 
= za 
= 
= 


098) Doystiqeysy 


Established 1860. 








Nearly 100 MILES ‘Main Belts. always in. ‘STOCK. 


NEW CATALOGUE = DEPOTS-IN- THE: CHIEF CENTRES OF THE WORLD. 
Lancashire Patent Belting § Hose: Co., Manchester, C, 
























ENGINEERING. 





[JUNE 25, 1897. 














ACCRINGTON, LANCASHIRE. 


Contractors to Her Majesty’s Government, 











Telegrams; “OONVEYOR, AOURINGTON.” 



















SPIRAL CONVEYORS. GRAIN ELEVATORS. 

COAL CONVEYORS. GOAL ELEVATORS. 

CHAIN CONVEYORS. CHAIN ELEVATORS. 

BAND CONVEYORS. BELT ELEVATORS. 

GRAIN CONVEYORS. BALE ELEVATORS. 

TRAY CONVEYORS. BARGE ELEVATORS. ae ores 
STOKEHOLD CONVEYORS. SHIP ELEVATORS. SHIP LOADING & 





COMPOUND FLOATING GRAIN ELEVATORS, 1458 [UNLOADING MACHINERY. 





BINVEYOM-ELEVATIOR G? 


































Telegrams: 




















DYNAMOS, MOTORS, COMBINED PLANTS, ELECTRIC WINCHES, &c., &. 


MOUBCTRIC TRAV HLLIN G sige ix ain Hs. 


Above Illustration shows 5-ton 3-motor Crane worked entirely from shop floor. 



























m NTERCHANGEABLE with ALL standard injectors in use. 




















— INSPIRATOR. 


New Models. New Prices. 200,000 in Use. 


The SUNDERLAND FORGE & ENGINEERING €0., Lid., 


GOW ADDRESS: 12, Renfield Street. 
“THOMSONIAN, SUNDERLAND. SU | D ERLAN D 8 LONDON ADDRESS: 110, Fenchurch Street, E.C, 


ELECTRIC 
MOTOR 
POWER 
FITTED TO 
EXISTING 
CRANES. 


CAN 
BE WORKED 
FROM 
SHOP FLOOR 
OR 
FROM ‘acing 











Do A PA C / T/ EF. 8 / NG R E, A & F “Sart re “sow a. 3 Minimum capacity less than Fifty per 
ABSOLUTELY NO ADJUSTMENT “zag; steppes pm 


Durability, absolute reliability, highest degree of efficiency guaranteed. 
NEW ILLUSTRATED CATALOGUE ON APPLICATION. 


THE HANCOCK INSPIRATOR CO., Old Swan Wharf, London Bridge, LONDON, EC. 
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W. SIMONS & CO. Ltp., 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, ER EINE EVEDwW7, NEAR GLASGOW, 


CONSTRUCTORS OF 


Screw and Paddle Steamers, Yachts, Tugs, Hopper Barges, Sewage Steamers, cc. 


INVENTORS AND CONSTRUCTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT. 


ALSO FERRY STEAMERS WITH ELEVATING PLATFORM. 
























































FIEGEHEN's PATENT 
: ELECTRIC CRANE 












BEDFORD 






— (ESTABLISHED 1810,.)—— 
FLOCKTON, TOMPKIN & Co., 
HIGH-CLASS TOOLS, CHISELS, TAPS, DIES, Eve 
ORUOIBLE SMITHS’ TOOLS, Etc. 
CAST TOOL STEEL fen tee mre 
and Forgings, Taps, Dies, Hammers, Tools. 
OF ALL KINDS, HAND-CUT 

(For ENGINEERS.) (For MINERS.) CAST STEEL FILES, Etc. 

Rstablished 1860. NEWHALL Sa WORKS, SHEFFIELD. “srcneca victoria street, 0. 1500 
IMPROVEMENTS. 

peatahtid igned cirtis-wibauneorertiegen dlbliing 
Lone See teer eine 
any re Begs ingiont pl electrical controlling gear 

mt % operated from switchboard in cage. 2288 

ea cae ELECTRIC CRANES. 

STEVENSON & CO., LTD, rome, PRESTON. 














STATIONARY ENGINES for all PURPOSES. BLOWING ENGINES. 
MARINE ENGINES and BOILERS. 


STEEL PLANT. 


FURNACE PLANT. GUNPOWDER MACHINERY. 
HYDRAULIC PUMPS, PRESSES, LIFTS, &c. 











a 
















REISS’ PATINT 


SWINGING CONVEYOR 


Has no equal for Simplicity, Durability and Capacity, and is the only apparatus which conveys all materials. 


\ PATENT 


IG. F. ZIMMER, « 


2279 


LONDON, F.C. 





ENGINEER, 
MARK LANE, 












i 
( 
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J ANGYES 


HORIZONTAL eS .. = GINES. 
























MAKERS OF 


Steam Engines and Boilers, 
Steam Pumping Machinery, 
Hydraulic Pumps, Blocks, Jacks, &c. 


TANGYES LIMITED, BIRMINGHAM, _ - 


And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, JOHANNESBURG, BILBAO and ROTTERDAM. 


THLEGRAMS: “TANGYES, BIRMINGHAM.” No. 109 B. 














THE 


GLOBE ENGINEERING CO. 


LIMITED, 
38, Victoria Buildings, MANCHESTER. 
21, Lime Street, LONDON, E.C. 


Telegrams :—“ Globulus, Manchester”; ‘‘ Spindles, London.” 






























ANTI- R, ALUMINIUM 
FRICTION y) SHEETS, 
METALS. INGOTS, &. 








GLOBE ENGINES. 


SIMPLE AND COMPOUND. 


ALL SIZES. FOR ALL PURPOSES.  ¢TEAM AND WATER 
DIAGRAM AVERACERS. WRITE FOR CIRCULARS. SEPARATORS. 170 
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Gs MMos RISOD Mates 
NGRAVE Ro ON Wi 70D} 





Toolmakers’ and Ironfounders’ 

Catalogues and Advertisements 

Photographed and Engraved in 

the Best Style by Improved 
Methods. 


2346 


DRAWINGS OOPIED. 
ELECTROTYPE CASTS FURNISHED. 


i in Ai in A tin i i i 


HYDRAULIC ENGINE. 


4 
‘ 

4 

q 

{ 

4 
Pumps Water by Water Power. ’ 
TOWN, RAILROAD, BOILER, IRRIGATION } 
4 

4 

q 

{ 

4 

q 


> 
4 
‘ 
} 
> 
‘ 
‘ 
‘ 
‘ 
WATER SUPPLY: 
‘ 
‘ 
' 
‘ 
‘ 
‘ 
> 
‘ 











Cost INSTALMENT: LOW. 
Cost MAINTENANCE: TRIFLING. 


Cost OPERATION: NOTHING. 


POWER SPECIALTY CO. ; 
LK Mee tier ere, 
SPECIALITIES 


LAUNDRY 
PLANT. 


COOKING 
APPARATUS 
BATHS AND 
Pas, WASH- 
2 HOUSES, 


Catalogues, Plans and Estimates on application. 


W. SUMMERSCALES & SONS, Ltd., 


PHCENIX FOUNDRY, 
BREIGH LE LY. 


GHARLES WOOD, 


MANUFACTURER OF 


Petthe wpe see Stock 




















1759 








RAIL BENDER, 


For Rails, 9 Ib. to 90 Ib. per yard. 





TIPPING WAGONS, 


Of all Descriptions. 








STEEL SLEEPERS, 


Of all Sizes. 





For Miustrated Catalogues & Price Lists apply 


CHARLES Wwoor 


TEES IRONWORKS, 


MIDDLESBROUGH. ;a, eb. 





WELLS LIGHTNING” PAINTER 


WALLWORK & WELLS’ PATENTS. 













— FOR — 








ENGINEERS, CONTRACTORS, BOILERMAKERS, yi shay 
WAGON WORKS, BRIDGE BUILDERS, Yards per 
Minute with 


GIRDER YARDS, GAS PLANT WORKS, &c., &c. 


each Nozzle, 





These Machines are now being extensively used by large firms for a variety of 

work, and they are quickly taking the = Ae ace of the old methods of painting. 

The paint is sprayed evenly and continuously through a flexible tube and nozzle 

supplied with compressed air, either from existing air main or from our special 
Compressors. 


‘attetrush, cai be atencilled IN-A FEW MINUTES with this machine 
Supplied. among others, to the L.& N. W.; G.W.; © 
L. & Y.; N.E.; Liverpool Overhead; New South 
Wales Government ; Uruguay Central; and many 
other Foreign Railways, &c.; The Glasgow, Oldham, 
Warrington, Liverpool, and Nottingham Gas 
Corporations, &c., and the Leading Bridge, Boiler, 


Girder, and Wagon Works, &c. 


LIVERPOOL OVERHEAD 
Over 100 Sold. 














Paint Machine, attached to a Single Air 
Compressor, driven by Belt Power. 

















RAILWAY. 


Extract from Chairman’s Speech referri. 
to the ‘‘ Lightning” Painter. ™ 

“They were turning to their Electric 
Power for the purpose of Painting. They 
were painting the outside of the structure 
now by means of a machine which put the 
paint on by a spray, and which was worked 
by their Electric Conductor on the railway. 
lu that way the cost of labour was reduced 
fom 203, to lle. in proportion, They were 
saving nearly one-half the labour. The 
Uompany’s Engineer also says that the 
saving Of paint is at least 80 per cent. over 
brush-work.” 








Nos. 2 and 3 Paint Machine, arranged 


PRICES OF LATEST IMPROVED ‘£9 connecting to an existing Air Main 












PATTERNS: or to an Air Compressor. 
No. 1 Painter - - £25 0 
No.2, - - £30 0 
No.3 - - £35 0 
Single Air Compressor £17 10 
/ Double r fil 0) > 
Hand Air Compressor pa~ * 
. PAINT HOLDER AND SPRAYER 
COMBINED. 





VERTICAL STEAM ENGINE 


AND 


ATR COMPRESSOR 


WITH BOILER ON WHEEL BASE. 


Price - - - - - £100. 


Nos. 2 or 8 Painters extra. 


£18 00 


1851 


Complete --- 


INVALUABLE FOR 


STENCILLING LETTERS, 
ORNAMENTAL DESIGNS, 


DECORATIVE WORK, 
Or, indeed, any class of Painting where 
work is not very heavy or continuous. 








102, MIDLAND ROAD, 
ST. PANCRAS, 


MANCHESTER. 





A. C. WELLS & 60., LONDON, canusvon sraesr, 



















Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS 


To work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


H. STACEY’S PATENT VALVE MOTION 
has been Tired on other makers’ hammers and effects a great 
saving in the cost of working. 


SOLE, MAKER OF THE 177 


WILKINSON Patent PRESSURE BLOWFR 


(NEW PATENT) 
R CUPOLAS, SMITHS’ FIREG, &e. 
Its principle advantages are Simple Gian and Smal) Power required (to drive, 
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rue patent “ EOLECTIC” Disintegrator 


for GRINDING in ONE OPERATION, from COARSE to the 
FINEST POWDER (CHANCED AT WILL) 


MATERIALS oF THE MOST 
VARIED DESCRIPTION. 
THe “ECLECTIC” 1s atso SPECIALLY VALUABLE 
for CHEMICALS AND BONE GRINDING, &c., &c. 


Our latest Circular (sent on application) gives over 500 
Capacities on the most varied materials (from A to W). 


f The GRINDING MACHINERY CO., 


16, MARK LANE, London, E.C. 
Working extensively in the United Kingdom & Abroad. 


Four of our largest ‘‘ Eclectic” Disintegrators have been eS 
to 7 








I 


ee with Feeding 
atent Return 
mber. 





Each Machine com 
opper and 


Alr Cha: Her Majesty's Government. 








To Corporations, Local Boards, Highway Trustees, Surveyors, Road Makers, Contractors ¢ & Others. 
GREEN’S IMPROVED PATENT 


STEAM ROAD ROLLERS 


WITH RENEWABLE RIM ROLLS. 








They are made in sizes of 8, 10, 12, 15 and 20 tons weight, and both the Driving and 
Steering of them are under the easy control of ONE MAN. They can also be used as 
Stationary Engines for Stone Breaking, Wood Sawing, Pumping, and Farm Purposes. 


MAKERS ALSO OF 


Tramway Engines, Tank Locomotives 

and Light Railway Engines, Traction 

Stationary, and Vertical Engines and 

Boilers, Steam Winches and Pumps, 

Overhead —_— and other Cranes, 
C, 





Price and Full Particulars — 
on Application. 


THOMAS GREEN & SON 





‘ LIMITED, 1903 
te iat LEEDS and LONDON, 
: . ENGLAND. 


Patent Condensers or Condenser Tubes for Auto Cars or Steam Vehicles, 


LUKE & SPENCER, Lrp., 


BROADHEATH, near MANCHESTER. 


MANUFACTURERS OF 


IMPROVED PATENT CONSOLIDATED EMERY WHEELS, 


AND 


GRINDING and 
POLISHING 
MACHINERY. 

























Illustrated Catalogue 
free on application. 


| ——_= 
Hiner tea 


PRIZE MEDALS. 


Amsterdam, 1883; 

International 
Inventions, 

London, 1885. 

































Address ; “‘ EMERY, MANCHESTER.” National Telephone—Altrincham, No. 49, 7783 


Telegrapbic 












Trae NEw 


EXPANDED METAL 


MADE IN STEEL, BRASS, COPPER, ALUMINIUM, &c. 
Meshes from § in. to 6 in., and Strands from j, in. to}in. The following are a few of its uses 


FOR STRENGTHENING CONOCRETH.—See Report 


~~ by Eminent Engineers. 
1h 


pu, 
lity 
I 
| : 
"ity 
| 


ENGINE 


aii 









PARAPETS 
AND FLOORS OF 






~ ‘Telephone 





= te: “Wy aH : No. 
(oxdon.” SS 1829. 
iim > ||| 
a Up Works: 
Ml Upper Thame: St., West 
li, London, EL (Mnf, s est Hartlepool. Ks 
comes ee 





DRUM PUMP, BLOWER 
and EXHAUSTER. 


For Pumping Water, Air, Semi-Fluids, &c., and also AIR PUMP 
for Jet or Surface Condensing. 








3 Ib. Pressure and upwards Guaranteed 
26 in. to 27 in. in Vacuum obtained as Air Pump to Condenser. 


One Firm has now <2&> Drom Pumps working, some over THREE years. 





DRUM ENGINEERING Go. 


27, CHARLES STREET, BRADFORD. ™ 
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WHEELER CONDENSER ~ - 
0 ENGINEERING CO., 


MANUFACTURERS OF 
WHEELER 
STANDARD SURFACE 
CONDENSER. 


WHEELER 
ADMIRALTY SURFACE 
CONDENSER. 


WHEELER FEED WATER HEATER 


FOR 


STATIONARY AND MARINE 
REQUIREMENTS. 


Wheeler-Barnard Cooling Tower. 


SALES AGENTS: - 


LONDON : 


BLAKE & KNOWLES 
PUMP WORKS, Ltd., 


117, QUEEN VICTORIA ST. 
Glasgow: GLASGOW PATENTS CO., 23, Hope St. 


WRITE FOR NEW CATALOGUE. 











IRON & STEELY aC 


All Sizes and Sections made. 


BUCK & HICKMAN, 281, Whitechapel Ra., LONDON, 


“‘ Roebuck, London.” Telephone Nos, 844 and 846, Avenue. 





Telegrams :— 


LARGEST AND MOST COMPLETE STOCKS IN GREAT BRITAIN. 


- BARS, Rounds, Squares, Flats, Half 

mine: © eines Rounds, Feather and Square 
Edge, Angles, Tees, Channels, 
Bulbs, Bulb Angles, Bulb Tees. 

PLATES (Siemens Process), BOILER 
and SHIP, Tested by Lloyds and 
Board of Trade. CHEQUER 
Plates, Lowmoor Bars and Plates. 

SHEETS, Black and Galvanized, IRON 
and STEEL. 








TIED COLD 





COLD CUPPING TEST; COLD BENDING TEST. 


QUALITY Always FiIRsTCousipeRaTION. SHAFTING BARS and _ Finished 
ALL OF BRITISH MANUFACTURE. Shafting, and all Fittings. 


PULLEYS, SMITH'S Patent SCREW Bush. 


Best CAST and DOUBLE SHEAR, Spring and Bessemer 
Machinery Steel. 

TUBES and FITTINGS, GAS, STEAM and WATER; BOLTS and 
NUTS, Black and Bright Steel. RIVETS, &c. 





IMMEDIATE DELIVERY, 
CATALOGUES AND SECTION LISTS ON APPLICATION. 
For Advertisement of other Departments see last week's issue, 2006 


GWYNNE & CO. 


(Late Essex —— Pandan il crore EMBANKMENT. ) 


BROOKE ST. WORKS, ‘Holborn, London, .C,, 


The ORIGINAL FIRM and Inventors of 


CENTRIFUGAL PUMPS. 
PUMPING acs FANS. 






ENGINES es 
of largest sizes 
For DOCKS, GIRARD 
DRAINAGE, TURBINES. 
DREDGING, aS 
RRIGATION, CAS 
CIRCULATING 
= EXHAUSTERS. 
SALVAGE. aoe 
. FULL PARTICULARS 
Telegrams : ON 
 CWYNNEGRAM, APPLICATION. 
y 
ee coteceertegecterts) pa 
ABC Code used. 6 ee TELEPHONE, 65,095. 





CLYDE SPRING WORKS 


W. S. BROWN, Jun., & CO., 


67, WASHINGTON STREET, GEL.ASGow’. 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 











a MAGNOLIA METAL METAL 


NOME GENUINE 
except with our Trade Mark stamped on each Ingot 
and Box, and the words 


‘‘PATENTED JUNE 83rd, 1890,” 
on back of each Ingot. 


THE MAGNOLIA ANTI-FRICTION METAL CO. 


OF GREAT BRITAIN, Limited, 
49, QUEEN VICTORIA STREET, LONDON, BC. 


TrLeaRaMs : ‘‘ MAGNOLIER, LONDON.” 
Manchester: 32, Victoria Street. Newcastle: Maritime Buildings, 


Glasgow: 93, Hope Street. 


MUIR & FORSYTH. 


Engineers & Millwrights, 
97, ST. JAMES’ ROAD, GLASGOW. 


TELEPHONE No. 


PUMPS 


Driven by steam or by belt, for water, air com- 
pressing, or be vacuum, ‘single, double or 
ple action. 


ENGINES, 


Simple, Compound, Condensing, Vertical, or 
om Horisontal. 




















4533, 


TELEGRAPHIC ADDRESS ; ‘‘ MULTIVALVE, GLASGOW,” 


Hydraulic Presses, 


and other Hydraulic Work. 
Shafting, Gearing, Plummer Blocks, &e. 
WATER-TUBE: FIREGRATES. 


(Durr Parent). 


PAN MILLS, EDGE RUNNERS, 
and General Engineering Work. 2163 








Cold Iron Sawing & Radial Drilling Machines, 
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LITTLE TO PAY. LOTS TO SAVE. 


HOUSE’S WATERPROOF 0 zetr can sur. 
ONE MONTH'S FREE TriAL ALLOWED. BELT DRESSING. 


LOSS OF POWER MEANS ADDITIONAL COST. 


HOUSE & C0., Litd., Marlboro’ Works, 06, Vauxhall Rd., Liverpool. 






























MOVEABLE HYDRAULIC CRANES, ARCHWAY TYPE. 








40.TON STEAM CRANE 


Patent Suspended 


DEEP WELL PUMPS., 





PATENT 
EAST FERRY ROAD 
PNEUMATIC  enaineerinc works 
COMPANY, LTD., 
GRAIN MILLWALL, LONDON, E. 
ELEVATORS. ne OE 


Weighing Machines. 


Central Works, 


W. GUNTHER & SONS, otbHam. 
TURBINES 


a 


ANY FALL OB POWER. 
PELTON WHEELS. 


' Descriptive Catalogue on application. Quotations 
on receipt of particulars. —. 56 


comPOUND TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they occupy— 




















9ft. long, 5ft. Oin. diameter, 20 horse-power 
10s. ,,  5ft. Gin. ,, 30 > 
12ft. ,,  6ft. Oin. ” 40 
13ft. ,, 6ft. Gin. ,, 50 ‘> 
14f%, oe 7f. Oin. 9° 60 i} 
15ft. ,, 7ft. 6in. ” 70 ” 
ee < a ae 
17ft. ry) 8ft. Oin. iT} 90 oo 
18ft, ” 8ft, Oin, 99 100 os 





Testimonials and Prices on application to the Makers. 


F. ¥ & R | BONE SOUTH LONDON BOILER WORKS, 


9 Staple Street, Long Lane, Bermondsey, LONDON, 
A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS. 2197 








cE enema 














MANLOVE, ALLIOTT & CO.,Ltd, 


ENGINEERS, NOTTINGHAM. 
GLASGOW. LONDON. MANCHESTER. 





SPECIALITIES: 


TEAM LAUNDRY 


cc) SUGAR OIL MILL MACHINERY 
)ISINFECTORS 
ESTRUCTORS AND APPARATUS 


GENERALLY FOR THE 


TREATMENT OF TOWNS’ REFUSE. 


——— FULL PARTICULARS ON APPLICATION. 


PHILADELPHIA CORLISS = 


ROLLING MILLS, ELECTRICAL RAILROADS AND LIGHTING, 
BLOWING MINES, HOISTING AND ALL KINDS OF FACTORY WORK. 
AIR COMPRESSORS. 











sare = 
IANLOVE, ‘ALLIOTT & © Le 
NOTTINGHAM 


2153 























PHILADELPHIA ENGINEERING WORKS, LTD., 
MEADOW and MIFFLIN STs., 
“GorBRL.” Codes: Limpers UNIVERSAL and A B O, 4th Eprrion. 


PHILADELPHIA, PA., U.S. A. 


Oable Address : 

























JOHANNESBURG, S.A.R.—SHERRIFF, SWINCLY & CO. YOKOHAMA, JAPAN.—A, $. HAY. 










PATENT “PH@NIX” 


MULTIPLEX DRILLING TOOL 


i Eminently a 
ho Labour Saving 
Appliance. 






—_ Sas 


(NULL ULLAL, 











HUNDREDS 
IN 
PRACTICAL USE. 














Will Drill 
simultaneously 
any size and 
number of holes 
arranged in 
any 
desired group. 





















FOR PARTICULARS 
APPLY TO 


ALFRED 
WENNER 


MANCHESTER, 
32, 


OXFORD 
STREET. 


32." 
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WOVEN WIRE FENCING. 


THE CHEAPEST AND BEST IN THE MARKET. 


Perfectly self-regulating, 
Always taut, 
Great saving of posts. 
Largely adopted by Home, 
Colonial & Foreign Railways. 








CATALOGUES & ESTIMATES ON 
APPLICATION. 








95 & 97, Finsbury Pavement, 
LONDON, E.C. 2256 


JAMES H. TOZER & SON, 


SPECIALITY: 


Patent Chrome Ore Bricks 


As used by most of the 
leading Steel Makers 
in England and 
Scotland. 

















FOR 
SOAKING 

PITS AND PARTS OF 
FURNACES EXPOSED TO 
ACTION OF MOLTEN SLAG. 



















Contractors to 
The Cape Government, 


Contractors to 
Her Majesty’s Government, 
The Indian Government, and 
The London County Council. 


CROSBIE'S 
PAINTS. 


Guaranteed genuine and free from adulteration. Metallic Oxide Paint of High Percentage 
for Structural Ironwork. Quick-Drying Red for Girder Work, &c. 
Paint for Ships’ Bottoms. 


ADOLPHE CROSBIE, LD. 


COLOUR WORKS, WOLVER HAMPTON. 


NEGRETTI & ZAMBRA’S 


Surveying & Mining Instruments. 





2263 








DUMPY & Y LEVELS. 


THEODOLITES. 
TRANSIT INSTRUMENTS. DRAINAGE LEVELS. 
MINERS’ DIALS, 
CIRCUMFERENTORS. 


POCKET SEXTANTS. 
CROSS SIGHTS. 
POCKET UNIVERSAL 
SUNDIALS FOR ALL 
LATITUDES. 
LAND CHAINS AND 
MEASURING TAPES. 
STATION STAVES. 
MAGNIFYING LENSES. 
THERMOMETERS, 
POCKET RULES & SCALES. 


PRISMATIC COMPASSES. 
POCKET COMPASSES. 


ANEROID BAROMETER 
For Altitude Measurements. 


DRAWING INSTRUMENTS 
and Materials. 


TELESCOPES AND 
BINOCULAR GLASSES for 
LAND or MARINE SERVICE. 





SOLE AGENTS FOR BOURDON’S (own make STEAM GAUGES. 


NEGRETTI & ZAMBRA, Scientific Instrument Makers 


To Her Majesty the Queen and Royal Family, Royal Observatories (Kew 
and Gueonwinh. and British and Foreign Governments. 








3S, HOLBORN VIADUVUOT. 


Od 1797 
Braxcues— 45, Cornhill, and 122, Regent Street, London. 4 


J. & KE. HALL'S REFRIGERATING MACHINES. 


300,000 TONS OF MEAT, 

' DAIRY PRODUCE, &c.; 

Imported Annually with 
Hall’s Machines. 





350 MACHINES FITTED 
ON BOARD SHIP. 


850 MACHINES SUPPLIED. 


(All made at our Works, Dartford.) 








CONTRACTORS FOR REFRIGERATING INSTALLATIONS 


‘LO 


H.M. Admiralty, War Department, H.M. Ordnance Department, 
H.M. Council of India, H.M. Inland Revenue, H.M. Niger Coast 
Protectorate; the Russian, French, Japanese, Dutch and Chilian 
Admiralties ; London County Council; South Australian, Queens- 
land, Victoria, Western Australian Governments, &c. 


J. & E. HALL, Ltd., .. 


23, ST. SWITHIN’S LANE, LONDON ; AND DARTFORD IRONWORKS, KENT. 


TELEGRAMS: “‘CUNDALL, SHIPLEY.” TELEPHONE No. 4075, 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


“COUN DAL." 


., PATENT OIL & GAS ENGINES 


Read this Testimonial. 


Lezps Art Porrery, Learairy Roap, Huwsier, Lexps 
April 23rd, 1896. 














Messrs. R. Cunpat & Sons, Lrp., Shipley. 

Dear S1xs,—I am pleased to inform you that the 30 HP. ‘‘Cundall” Ot) 
Engine, which I purchased from you in December, having now been work 
for about four months has, so far, given complete satisfaction. 

Besides being satisfied that the ‘‘Cun: s Engine is of very high-class 
workmanship, { am much gratified with the exceedingly low cost of working, 
which is far below what I was led to expect. 

For instance, the amount of Oil used never exceeds One Gallon per hour, 
and we have run 50 hours with a consumption of only 40 gailons of oil, carry- 
ing an average load of 25 brake HP. ; a cost of about jd. per hour per HP. 

The result thus obtained is remarkable, and should be the means of placing 
wer.— Yours » Tas Laps 
HAUPTMANN, 


your Oil Engine in the first rank as a ate 
e Engine can bestarted to about 


Art PoTTERy. 
P.8.—I must not forget to mention — 
10 minutes from the time of lighting thi 


MAEEHRS = 


R. CUNDALL & SONS, Ltd., Shipley, YORKS. 


LONDON OFFICE: 30, oremmerieie ST., E.C. (NEAR — Circus.) 


(S| 


BY ANY OTHER BRAND 
FOR 








REFRACTORY 
POWER =4 ~ 
AND DURABILITY | _4 SIEMENS PROCESS 


UNEQUALLED = CLASS WORKS 


SPECIAL INTENSE CONTINUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


FOR LININC & REPAIRING ALL KINDS OF FURNA 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY REFRACT 


J.CRAYSON LOWOOD&CO.L™ SaATTERCLIFFE § 


RY GOODS 
TOMS) g | a |) 


1992 














EBINGHORN’S PTPATINT 


METALLIC VALVES. 


Are being largely used 
by the BRITISH and 
FOREIGN NAVIES ard 


For ECONOMY and 
DURABILITY are not 
equalled by any other 


valves made, and can be the principal Steax - 
easily fitted to existing ship Lines, © 
a 
Fi€. A FLEXIBLE FIG. B. MULTIPLEX 
SHEET VALVES. DEAD LIFT VALVES. 


Apply at the Offices 
of the 





1643 


| MEPALLIO VALVE 0, siat Buildings, Water Strect, LIVEBPOGE, 
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SIMPSON, A 
STRICKLAND (4 


and CO., Limited, 
DARTMOUTH, 


S. DEVON, 


ENGINEERS. 











-_——______, 


STERN 


AND 


SIDE WHEEL 
STEAMERS 


ALSO 


LAUNCHES, YACHTS, 
; TUGCS. 
""7/ ~=Speeds up to 26 knots. ™ 
Telephone 


No.: 
15075. 
















st Ask for Price Lists of 


LAMPS, 





Telegrams: 


‘‘Braulik, London.” 


7 |Wollington Mills, 























combined 
with = / 
cheapness / 






ELECTRICAL 














\/ ACCESSORIES and 
promptitude. 
NOTE ADDRESS: 
248, ae am Street VA “oJ / IMMENSE & VARIED 
STOCK. 1708 
7 = = 





Adapted forall Pressures 
and Situations. 
Land or Marine. 





Sent Qut on Approval. 


JOHN DEWHURST & SON, 


ATTHROLIFFH ROAD, 


EHEEITEL dD. 
ALSO MAKERS OF STEAM AND WATER SEPARATORS, 








1356 








rep lL MILL PLANT 








JOHN OAKEY & SONS, Ltd 


GENUINE EMERY, EMERY WHEELS 
' EMERY CLOTH, For all Purposes 


WESTMINSTER BRIDGE ROAD GLASS PAPER, 9423 
UNDO &.k __ BLACK LEAD, &c. 


ABLES & WIRES 


COVERED WITH 


VULCANISED INDIA-RUBBER. 


THOUSANDS OF MILES SUPPLIED. 


LARGE STOCK KEPT. 
ORDERS EXECUTED SAME DAY AS RECEIVED. 


JOHNSON & PHILLIPS, 


CHARLTON, KENT. 














2077 

















ESTABLISHED 1859. 


SUBSCRIBED CAPITAL - £375,000. 





Inspection and Insurance 
of BOILERS and ENGINES. 


EMPLOYERS 
INSURED AGAINST 
CLAIMS UNDER 
“THE EMPLOYERS’ 










LIABILITY ACT.” % ~~ be 
a 7 a €¢ OVER 40,000 BOILERS 
Sy. “2 
THIRD PARTY FIDELITY < Uy, a 
2 


AND 
GUARANTEE INSURANCE. 


e—eeSeereSeSE ee 





SUPERVISION 


J. F, L. CROSLAND, M.I.C.E., M.I.M.E., Chief Engr. 
EDWARD HADFIELD—Secretary. 





APPLICATION FOR AGENCIES INVITED. 

















To Crush all kinds of Seeds or Nuts. 


LAMBERT’S PATENT PORTABLE OIL MILLS. 


INSTALLATIONS TO CRUSH UP TO 1000 TONS PER WEEK. 








Patent Feeding Cake Presses. 


PRESSES OF ALL DESCRIPTIONS 


INCLUDING 


LAMBERT’S PATENT “CONTINUOUS” & “‘ ALBANY” OIL PRESSES, 


THE MOST ECONOMICAL SYSTEMS KNOWN. 


OIL BOILING AND REFINING APPARATUS. 


ELEVATORS AND CONVEYORS FOR SEEDS, &c. 





SOLE MAKER, 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, 108 
LEEDS. ENGLAND. 
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HONE’S PATENT GRABS 


ann EXCAVATORS | 


FOR COAL, COKE, BALLAST, MACADAM, 
CHALK, GRAIN, VESTRY RUBBISH, &c. 











IN GREAT DEMAND BY THE 
PRINCIPAL GAS OOMPANIES, 
WATER COMPANIES, 
COAL OWNERS, CONTRACTORS, 
CEMENT MAKERS, OTHER LARGE 
MANUFACTURERS, 
RAILWAY COMPANIES, AND 
H.M. WAR DEPARTMENT. 


SINGLE CHAIN. 
AUTOMATIC IN ACTION, 

AN UNQUALIFIED SUCCESS. 

ACKNOWLEDGED 
BY USERS 
TO BE THE BEST IN THE MARKET. 

CAN BE USED 

WITH ANY ORDINARY CRANE. 


GOLD MEDAL, 
Chicago Exhibition, 1895. 


Numerous Other 
Medals and Diplomas. 


TOOTHED FOR COAL 
’ and 
oe ) BALLAST. 


CATALOGUES AND PRICES FREE ON APPLICATION TO THE SOLE MANUFACTURERS— 


THE THAMES IRON WORKS 
and SHIPBUILDING Co., Ltd., BLACKWALL, E., 


WHO ALSO MANUFACTURE CRANES, GANTRIES, STAGING, &c., FOR SPECIAL 
INSTALLATION OF THIS GRAB. Telegrams—“ THAMES, LONDON.” 


DUNSMUIR & JACKSON, 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS 


Govan Engine Works, 
GEASS GOW , 


CONTRACT FOR 


ALL SIZES & DESCRIPTIONS OF 
STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 


REY AE 


1642 











1757 











DRIVE LIinkE FURWYW . 


Or Drive at Slow Speeds, but if you wish to drive with increased power 
and decreased trouble, always drive with 


COLE’S PATENT CORONET BELTING 


Practically Stretchless, and works well crossed or through guide forks. 


‘@@/ CORONET 


oN 





PATENTEES & ‘SOLE " MANUFACTURERS— 


HENRY A. COLE & CO., wors, "LIVERPOOL 


sy WORKS, 
Agents or Depots in London, Bristol, Belfast, Glasgow, Dundee, Derby, &o. 


JOSHUA HEAP & C0., Ld 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASETON-UNDHEE-LY MN Ei, 


—— MAKERS OF = 


Pipe Screwing Machines up to 12 in. dia. age 
Bolt do. do. do. 4in.dia, | || 


— Also —— 























WRENCHES AND SCREWING TACKLE 
OF EVERY DESCRIPTION. 


Patent Bolt Screwing and Nut Tapping Machine, 





Estumates gwen on application. 


With Releasing Motion for Opening Dies without Stopping or 
Reversing Machine 


Gas Tap. 1956 Bolt Tap, 
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Steel Company of Scotland, Ltd 


(SIEMENS PROCESS), 


23, ROYAL EXCHANGE SQUARE, GLASCOW. 


ESTABLISHED 1872. 
HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
23, ROVAL EXCHANGE SQUARE, GLASGOW. 
9, MINCING LANE, E.C. 


Works : 
Head Office: 
London Office: « 





Contractors to British Admiralty, War Department, ‘and 
Foreign and Colonial Governments. 


MANUFACTURERS OF 


Mild Steel Plates, Angles &e., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


eee aes 


CASTINGS of all kinds and aleeiiet sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES~—Locomotive Carriage and Wagon, to all require- 
ments. — 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 


GLASGOW . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works 
SPECIALITIES 
Bteel ARMOUR PLATES, as approved by H.M. Government. 
OONNING TOWEBS, &c., Finished Oomplete, 
HOLLOW SHAFTS for Marine Hngines, &c., of largest dimensions 
Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORE by Hydraulic Pressure, 


RICHARD KELL & CO. 


Newcastle-on-Tyne. 


ESTABLISHED 1784. 

















9770 











GRINDSTONES TURNED TRUE 
BY MACHINERY. va 


LONDON OFFICE: 122, CANNON STREET, E.C. 
WRITE FOR PARTICULARS OF 
FOR ALL 


wowoes THE THEISEN 


EVAPORATIVE 


CONDENSER. 


D. STEWART & CO., LTD., 
LONDON ROAD IRON WORKS, GLASGOW. 











SAVES 50% 
OF BOILER FEED. 





Tan 


WEARDALE IRON AND COAL 6O., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
























MANUFACTURERS OF 
(LARGEST PLATES IN THE TRADE.) 
ALSO STEEL OR IRON BARS, ANCLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINCLE 
ALL STEEL MADE BY SIEMENS ACID PROCESS— 

Of the Highest Quality, to Admiralty, War Office, Board of Traie, Lloyds’, Bureau Veritas, British-Corporation, and other Tests 

Steel.” **Tudhoe Crown,” and “ Diamond 
WEARDALE, pe Rollers, Cylinders, Plough Shares, and dae 
P IG IRON HEMATITE, for Stee! Making and Foundry Purposes. 
COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 
Silica Brieks for Lining Steel Melting Furnaces. Fire Bricks and Fire Clay. 
- Fag Beta wh net Es Yard, Upper Thames St., een, E.Q, 
onees| ES NEWOASTLE-ON-TYNE. Victoria Terrace’ WEST HARTLEPOOL. 
15, Grosvenor Chambers, Deansgate, MANO: 128, Hope Street, GLASGOW. 2265 
WORKING. 
(Applicable to any Boiler). : 
Gives a marvellous increase of steam, 
slack, smudge, refuse coal, &c. 
A. W. GRANGER, 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c., 
ROUND EDGE TYRE BARS, FOR CARRIAGES AND OMNIBUSES, &o. 
BRANDS : STEEL **Weardale IRON BARS, ** Weardale,” “Tudhoe est Serap. 
Chilled Castin: 
House, Steam, Manufacturing, and Gas Coals. Coke for Foundry and Blast Funnese use, 
Tudhoe Iron Works, SPENNYMOOR. 
Exchange, MIDDLESBROUGH 
WARBEOUSES: —George Yard, Upper Thames Street, LONDON, E.0.; and GATESHEAD-ON- a 
GRANGER’S FORCED DRAUGHT “*“\cnuna | qn 
and burns all kinds of cheap fuel, =—— 
BROOKE ROAD, STOKE NEWINGTON, LONDON, N. 


Granger's Patent Compound Blorng None 2 Sento. 2270 














voc.” IMPROVED PATENT FRICTION CLUTCH. 


PERFECTION OF EFFICIENCY. WILL ALSO ACT A8 
SHAFT COUPLING. 


EASY TO WORK. 








STOPS AND STARTS WITHOUT 
INJURY TO THE MOST 
DELICATE FABRICS. 


BALANCED, 


PREVENTS ACCIDENTS 
OVER 160 REPEAT 
ORDERS RECEIVED 
DURING THE LAST TWO 
YEARS, APRIL ’97. 
A TRIAL SOLICITED. 


. 





TrermmoniAL Extraors ! 


“They wear well. Most 
——- — 
There appears to be nothing 
better tn the market.” 

** Runs beautifully true.” 
“Excellent resulte—have | 
put in two more.” 


UNLIMITED. ¥"_-, 








“ONE OF THE BEST cS 
CLUTOHES IN THE as. 
MARKET FOR OOLLIERY Lad 
WORK,” &c., &e. h4 5 





EASILY 
LUBRICATED. 


Send bet B Catalogue to 
Sole Makers: 














ARMSTRONG. STEVENS & SON 


WHITTALL STREET, 
BIRMINGHAM. 


NTU TTT 
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Vessels can go abroad in pieces or whole 40ft. to 7Oft. long, Stern-wheelers 80ft. to 120ft. in pieces 


HIGH PRESSURE or COMPOUND SURFACE-CONDENSING ENGINES & BOILERS 
SUPPLIED SEPARATELY IF REQUIRED. 
MAKER to the ADMIRALTY, EGYPTIAN & SOUTH AMERICAN GOVERNMENTS, &. 2174 
London Office: 122, GREAT or. SELENSs, =z.C. 


DEMPSTER, MOORE & Co., 


HEAD OFFICE: 49, Robertson Street, 
(WORKS : Kinning Park.) GLASGOW 


All Classes of ENGINES, BOILERS, MACHINE TOOLS CRANES, PUMPS, 
MINING PLANT, &c., &c., for Home and Abroad. 














LONDON CFFICE: 60, QUEEN VICTORIA STREET, 








DAVID (COLVILLE & Som 





LIMITED, 


DALZELL STEEL & IRON WORKS, 


MOTHERWELL, 





bey 


Yd 


& TE ee aA 


BOILER BRAND. 


SIEMENS miLD STEEL PLATES 


For BO!LERS, SHIPS, BRIDGES, &c. 


ALSO 








SHIP & BRIDGE BRAND. 


ANGLES, Bulb-Tees, BARS, Channels, Zed Bars, &e. 


Rounds up to 10} in. diameter. 


Material of the highest quality, tested at the Works to the requirements of Admiralty, War Office, Lloyds, 
Board of Trade, British Corporation, Germanischer Lloyds, Registro i a Russian Imperial Government, 


Bureau Veritas, Indian State ways, &. 





50-TON CRANE AT END OF SMELTING SHOP. 


STEEL ROLLS, HEAVY CASTINGS, INCOTS, BLOOMS OR SLABS. 


DALZELL 3-CROWN SWEDISH SPECIAL STEEL for FIREBOXES, 


DALZELL 4-CROWN NICKEL STEEL, from 35 tons T.8, to 50 tons T.8., according to arrangement. 


IRON BARS: Rounds, Flats, Squares, &c. 
ADMIRALTY CONTRACTORS, 
WEEKLY OUTPUT 3000 TONB. 





Telegraphic Addresses: ‘Colville,’ Motherwell; ‘‘Colville,” London; and ‘‘Offhabit,”’ New York. 


APPLY FOR LIST A. 1504 




















WHIT TAH BES’ 
Patent Self-contained 


MOULDING MACHINE 


By which WHEELS or PULLEYS of any des- 
oription or size, from 8 in. to upwards of 
14 ft. diameter may be made. 


The most Complete and Efficient ~~ ge 
hitherto introduced to Enginee 
All Machines warranted a mould cae th. 


greatest accuracy and on, 
The Machine was awarded the BILVER MEDAL 
by the Society for ———- of Scientific 


CEARING WHEELS 
Supplied to Consumers. 
TOOTH WHEELS CUT BY MACHINERY. 
REFERENCES AND TESTIMONIALS ON APPLICATION. 


WE. WHITTAKER & SONS, 













01S PY | 


1\ au 
— 
Hit 





OLDHAM. 198 


ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


Fixepo-Rivetre 





by « small air compressor, at a pressure of about 
ee 6 eS 
consequence 


BY, this system of riveting, the Machine is worked by com; 
pressure, 
freely moved about in 


, #0} 
70 Ib. per square inch. os really portable Machine Moral des 
na ae eee by a India-rubber es 
any direction, and suspended from an ordinary 
7 Jeocrtdinsay shave of Mothines ‘will heed rivets <p & cd peel igus Gachareed 
angle in the shown, or horizontally. 


direction 
freely at whatever point the Machine is working, without Seer tathan cn to the eso sath ong oes 


DE BERQGUE & Co., Lim? MANCHESTER.” 
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MONTE, HARVEY 


& 60, Ltd., 


Scotland Street Engine Works, 
GLASGOW. 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INOLUDING 


PATENT FIVE ROLLER MILLS. 


HARVEY’S 
PATENT 


Triple-Effet 
Evaporator 


Now in use in all Sugar Growing Countries, 
AND EVERY REQUISITE FOR 
Sugar Plantations, 


ALSO HIGH-CLASS 


— ENGINES & BOILERS. 





‘SPECIALTY. 


Sugar Refineries fitted up 
complete for refining all 
classes of Sugar. 


MAKERS OF 


Rolling Mill Engines, 


used in the Manufacture of Steel and Iron. 





Having taken over all the 
drawings of the late firm of 
MILLER & CO., 
Vulean Foundry, 
COATBRIDGE, 
we are now carrying on the 


Manufacture of Steel Plant in 
all its branches. we 





SCHAFFER & BUDENBERG 


Ze Hope Street, 
or iaues GLASGOW. MANCHESTER. LONDON, E.C. 


Automatic Expansion Governor, 


Whitworth St., London Rd., 77a, Queen Victoria St., 















_ PRESSURE GAUGES, 


the application of which any old Engine, with 
and cheaply con- 
gine. No second 


B 

Single Slide Valve, can be easil 

verted into a Variable Expansion 
Eccentric required. 


EOONOMY OF STEAM 
UNIFORMITY OF SPEED. 


PRICES OF LEADING SIZES, OOMPLETE. 


Zin. .... £17 10s. Gin. .... £54 10in...— £100 
din. ... £27 10s. Sin. .... £85 | 12in..... £110 


Largest Makers in the World of 





having made over 1,600,000 Gauges. 
<“PBREDOT” 


Mies RESTARTING INJECTOR, 


Of which more than 88,000 have been Sold. 
“THOMPSON'S” INDICATOR. 2214 
TACHOMETERS, COUNTERS, &c. 


STEAM REDUCING VALVES. 
All Classes of Engine & Boiler Fittings. 
GATALOGUE FREE TO INTENDING BUYERS. 











Polmadie Iron Works, GLASGOW. 


J. H.CARRUTHERS & CO., 








Telegrams to “‘ Hoisting, Glasgow.” 


STEAM PUMPS, 


DUPLEX AND DIRECT ACTING, 
FOR ALL PRESSURES AND PURPOSES. 


ALWAYS in STOCK and PROGRESS. 


PARTICULARS AND PRICES ON APPLICATION. 





HIGH-PRESSURE DUPLEX PUMPS. 






Piers s 


VERTICAL DUPLEX. 2236 








AIR, COM PRESSORS|m 


WITH — AIR AND STEAM CYLINDERS. 





Diamond Prospecting Drills. 


FITTED WITH SCHRAM’S INLET 
AND OUTLET VALVES, 


Giving the greatest efficiency. 


SCHRAM’S IMPROVED 
Rock-Boring Machines, 


2,500 IN USE IN ALL PARTS OF 
THE WOLD, 

















OPTIMUS COMPOUND ROCK DRILL 


(P. J. OGLE’S PATENT). 


Consumes 40 per cent. less Compressed Air than any other 
Drill, at the same time giving the most effectual results, 











Telegrams—"*SOHRAM, LONDON." 


RICHARD SCHRAM & OO, 


CANNON STREET HOUSE, LONDON, E.C. 





A.L, 4.B.0. and The Engineering Telegraph Codes used. 1939 





GOLD MEDAL, PARIS, 1878 & 1885, 
GAUGE GLASSES 


EIN A DEEL. 
For Iron,Cast-Iron, ast-Iron, Copper, &e. 


PATENT * GUIBERT MARTIN 


Patentee & Manufacturer of the 
PATENT 


) “ BEACON” 
GAUGE GLASS 


eee through the water a 
Broad Red Line, thus rendering 
mit very distinct. With these 
glasses the height of water in 
ee can be seen instantly and 









as plainly by NIGHT as by DAY 


—» PATENT “BEACON.” 


N.B.—All Glasses are of the 
finest quality, and manufactured 
expressly to resist extreme pres- 
gure. 

DEPOT; 
1 1&2, FALCON STREET 
: Aldersgate Street, 
howz LONDON, E.O. 


in black is of ¥ | 
Reransmrens BY 2821 
Bed in, the actual .eTHUR HAMBURGER 





GOLD =u, loventions — 1886. 


MATHEMATICAL ing THUMENT 


MANUFAOTURER 
To &.M's, yee meme ns Council of Bong hy Science and 


t, Admiral 
Mathematical, Drawing and Surve: , —_—— 


of every desori on, of the highest and finieh, 
at She moet wk prices. sia! 2028 
Price List post free. Engine Divider to the Trade. 


Address; GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


DAVID AULD & SONS, 


EVALE FOUNDRY, 
GLASGOW 


PATENTEES AND MAKERS OF 
AULD'S PATENT 


Steam Reducing Valves 


| Land & Marine Purposes, 












These Valves are extensively 
4 in use for supplying steam for 
Wi €@ purp ses where a lower pres- 
sure of steam is required than 
that in the boiler. 


ALSO MAKERS OF 2049 
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Just Published. 
HINTS and FACTS 


ABOUT 


Case-Hardening 


“Contains Information of con- 
siderable value to even the most 
experienced Case-Hardener.” 





Sent Post Free to any address on 
Application to :— 


W. H. PALFREYMAN & C0., 


PICCADILLY, MANCHESTER. 2143 














For BEARINGS of Every 
Description. 






——~- 


Specially Stiffened 
Lining Metal. 









Anti-Attrition Metal (0, 


— LIMITED, — 197 








GIVES 





— ABSOLUTE 
ey “i SECURITY 
LEAK, = 


HAS EXTINGUISHED 2200 FIRES, 


SECURES LARGE DISCOUNTS OFF 
FIRE INSURANCE PREMIUMS. 


DOWSOR, TAYLOR & C0., Limited, 


14, Victoria Street, LONDON, 8.W. 2139 
MANCHESTER AND GLASGOW. 





Price List 


Post Free. 
1922 


Wm. R. DELL & SON, 









109, Wzsron Sz. 
SE. 2176 


—— Patent 
FT SONDUOTINE 


LEROY 9 


FOR COATING BOILERS, — a &e, 
eee: wm radiation of heat, sa 
IT WILL ‘AT C ON 


principal Railway and Dock Co.'s. 


years, 
ESTABLISHED 1865. 


i. F. LEROY & CO., 
GRAY ST., COMMERCIAL RD., LONDON, E 


Also at MAN CHESTER. 2018 








stay boa and increase me 
pouT CANNOT CATOH OR COMMUNICATE FIRE. 
Used In H.M. Dockyards, Arsenals; also by 


[+ May be seen where it has been in use for fifteen 


Vi J. DAVIES &SONS 


EMERY & EMERY CLOTH)" 
COMPOSITION 








JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 


BRITANNIA WORKS, onnsat Lane, SALFORD, 


MANUFACTURER OF THE ——— 


Improved TUBE-PLATE TAPPING APPARATUS, 





AND EVERY DHSOCRIPTION OF SORHWING TAOKLH, &c. 


———_- — 














HIGH-CLASS 


v« Burning & Lubricating Oils 


AND GREASES. 


FULL PARTICULARS FROM THE MANUFACTURERS, 





LONDON, E. ; 
Sole Agents for the Australasian Colonies:— HADLEY & CO., AUCKLAND, NZ. 

MARSHALL, FLEMING & JACK, MOTHERWELL. 
Overhead Travelling Cranes 


OF EVERY SIZT AND TYPE. 


ELECTRIC CRANES. 


LIVERPOOL, NEWCASTLE-ON-TYNE & GLASGOW. 














Engineers and 
Crane Makers, 





















0 


TE. HOSTET i COMPANY, LEEDS. 


LOCOMOTIVE: 
ANK ENGINES 


Of all descriptions and 
size, for os. 


Ironwor ” 
ri 


Co 
Contractors, 
ufactories, 
, | Branch Railways, 
¢ &e., &e. 
any 
or to suit any 


Bb sce Sot 
Te wag ARRANCEMENTS 














way. 





26, Mark Lane, LONDON, E.C. 





MANCHESTER. 


TAPS for the “ BELLEVILLE” BOILERS, .. 





A. HAACEE & CO., 
| 


Ralph Horsfield 


AND CO., 
Chapel-en-le-Frith, 
DERBYSHIRE. 


TELEGRAMS : 
‘* FORGE, CHAPEL-EN-LE-FRITH.” 


“ABC” and“ A1” Codes used. 
ESTABLISHED 1770. 


= — aa j 


LOCO. STEAM CRANES | ~ 





Specialists in the Manufacture of 


STEAM ENGINES 


For EVERY DESCRIPTION 
of DRIVING & WINDING. 


VERTICAL, HORIZONTAL, DIAGONAL, 
SIMPLE, COUPLED, COMPOUND, 
CONDENSING, and every other type. 


Manufactured by Special Machinery, 


Ensuring Accurate Workmanship. 
Efficient and Durable. 


BOILERS 


Lancashire, Cornish, 
Multitubular and Vertical. 











Send for Price Lists. Estimates on 
Application, 1879 
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IT PAYS 


EVERY 


ENGINEER & IRONFOUNDER 


ro USE 





THE 


“DENISON” WEIGHER 


Saves Cartage to a fixed Weighbridge, 
Saves Time, 


Saves Labour. Saves Floor Space, 








THE 


“DENISON” WEIGHER 


Oan be relied on to give accurate 
results. 
Weighs from 1 lb. to 100 tons. 


THE 


“DENISON” WEIGHER 


Completely meets the requirements of 
the New Weights and Measures Act. 





Weigh your goods whilst lifting them 
and money will be saved. 





NO SPRINGS. NO LIQUIDS. NO LOOSE 
WEICHTS. NO UNCERTAINTY. 
THE 


“DENISON” WEIGHER| Ia 


ls compact and handy. Converts any| 4 / 


Crane into a Weighing Crane. 





Send Sor Catalogue. 
SOLE MAKERS: 


SL DENISON & SON, 


Grammar School Foundries, 
LEEDS, N. 


49, leadenhal) Street, F.C, 





London : 


1972 





DORMAN, LONG, & CO. umren, 


STEEX. MANMUPAOTURIERS. 








London Office : Stockyard: 
19, VICTORIA 
¢ ns - 
STREET, 1 
WESTMINSTER, 8.W. Books of Sections, Prices, &¢., on Application. 























MANUFACTURERS 
OF ALL KINDS OF 


TUBES & FITTINGS 
FOR 
Gas, Steam and Water. 





‘NEW BROTHERTON TUBE CO., Ld, 


EXCELSIOR WORKS, 


COMMERCIAL ROAD, — 
WELDLESS STEEL TUBES 
WOLVERHAMPTON. 8 


CYCLES, BOILERS, 
AND 
ENGINEERING PURPOSES. 


TELEPHONE No. 7212. 


Telegraphie Address: 
**Weldless, Wolverhampton.” 


LONDON OFFICE: — seu 
8, Jeffrey's Square, St. Mary Axe, E.C. 


awn & CO. 

















raw, cuseon fe Caledonian Boiler Works, GLASGOW. 
London Office, 7, Laurence Pountney Hill, E.C. 





MAKHRS of ALL TYPHS of 


HIGH-PRESSURE 


Steam Boilers, 


In IRON & STEEL. 


HEAVY MACHINERY ATTHE * 3 





R81 HOLES Grilled after the plates 

are bent into Lied pod of Pilates 

planed and corners means of 

by loeat beating.” aroiding mond 

ues bored out and turned up 

ve the most complete ™s- 
the Trade. 2162 


-/PDINBURGH E EXHIBITION. /886 | 


5. & Oe. 
chinery in 





Always a number of new Steam Boilers 
ready for IMMEDIATE DELIVERY. 








ENGINEERING. 





21 





_June 25, 1897-] 








THWAITES BROS. 


LIMITED, 
BRADFORD, YORKS. 


STEAM HAMMERS, 


OF ALL SIZES, 
From 50 pounds to 50 tons. 


DOUBLE FRAME HAMMERS. 
SINGLE STANDARD HAMMERS. 
STEAM STAMPS. 

HEAVY FORGING HAMMERS. 


BELT-DRIVEN 


Pneumatic Hammers. 


All ordinary sizes are either kept in Stock or are in 
course of construction, and can be seen at work in our 
shops at short notice. 














| Send for Oatalogue A which contains illustrations and 
full particulars of 60 different types. i 


MEASURES BROS., LTD., 


LONDON. 


Siemens-Martin and Bessemer Steel Joists, 
MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 6500 tons of STEEL JOISTS, 3 in. to 

20 in, oer, also 1000 tons of Iron Joists, Channels, T n 

Plates, &c. Riveted Girders, Fireproof Floors, Stanchions, 
Chequered Plates, Rails, Bolts, &c. 


, SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DELIVERY FROM STOCK 


JESSOP & APPLEBY BROS., 


LEICESTER & LONDON, LIMITED. 
Offices: 22, WALBROOK, LONDON, E.C. Works: LEICESTER. 




















:SSouppy oydeazopoy, 





Telephone No. 4,586. 


« WOPUOT ‘somnseog,, 


umns, 























SPECIALITIES :—RAILWAY “pescupuinelt ORAN ES. 
CRANES FOR STEELWORKS. 
FORGE & FOUNDRY CRANES. 


Highest Awards at the International Exhibitions since 1862 in LONDON, PARIS, PHILADELPHIA, VIENNA, 
AMSTERDAM, ADELAIDE, MELBOURNE, and at the PARIS EXHIBITION of 1889. 1782 











womens, SOR ae Brees 


A splendid Light from ordinary Petroleum or Kerosene. 
HO GLASS BREAK. 


MICA WINDOWS ROUND BURNER. 


Ho. 4, Price 25: Rach. 
“Gigks Hows ‘Brat nla San 
No. 2, rere Zeer, Strong Stamp 


SIMPLE IN pos ri 
UNBREAKABLE. 


Aght Lamp lower the Container on to smal! 
enters central draught tube. 


 WEARLY "2,000,000 
WELLS’ LAMPS AND OIL FEEDERS 


Have now been SOLD. 


WELLS’ Patent 
_ WASTE-OJL FILTERS. 


One Pirm’s Mills use 


OVER 100. 














‘SAPARATEDIRT SETTLNG 














= WASTE GILT PUTER : “ec 
PAY FIRST COST IN A SHORT TIME, me - WHICH 
HAS HITHERTO BEEN THROWN AWAY CAN BE 
USED OVER AND OVER AGAIN. 


The Three following Testimonials are out of a large 
quantity we have recently received. 
** our Filter has given us great satisfaction, and certainly does 
all you claim for it. There is great coonomy by using 18." 


“I have found 18 & most undoabted moons, having Altered 


20 of oil that had collected, thus the Filter has q 


tleman of 
Krerryweather, and he testifies It t0 be the best and cheapest he 
has ever seen, 

‘© We are more than satisfied with our Waste Oil Filter, and 
can strongly recommend it,’ 





No. £: la: 9 a 
gallon of ofl, Size, 17 in. 








holds double that of No. 8. Gize, 86 in. by1¢ 
Price 0s. vem 


No. 5a ag Filter, Size, 43 in, by 23 in. Price 








108, Midland Ri., 
A, 0, WELLS & 00, it Fosares ~ LONDON 


D 
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T. SHORE & SONS 


ALBION FOUNDRY, 
we ges STAFFS. 





Write for Particulars and Prices, 





PATENT 


FRICTION CLUTCH. 


ADVANTAGES. 

Simple and cannot get out of order. 

Easy to throw in and out of gear. 

Goes in and out of gear without the 
slightest shock. 

Maximum of Power from Clutch ot 
given size. 

Cluteh can be fully Lubricated and 
still give off necessary power. 

Friction Blocks are some distance 
from Casing when Clutch is off. 

Leverage increasesrapidly as Blocks 
approach the Rim. 


WRITE FOR PARTICULARS AND PRICES, 





| | Cornish, Multitubular, Vertical, 







BRASS & COPPER ypPER BIRMINGHAM, 
SEAMLESS & BRAZED 


TUBES 
FOR BOILERS, CONDENSERS, &c. 


TerrenapHiG ADDRESS : . Barren. SELLY Oak” 57 


A. AN DERTON & SONS, ACCRINGTON. 


(Established 1859.) 
MAKERS OF 4 


High-pressure, Lancashire, 
























and Locomotive 


STEAM §¥ aap N , 


BOILERS at [7 & 
MADE FROM oles Aue GR 


IRON or STEEL 7 TES JED To 300 Lh Pre 


and to carry any pressure. 


Le 
ONS 
| NG 





1857 
All Holes Drilled, Plate Kdges 
Planed, Boiler Ends Turned 2s 


and Bored, and all Riveting == : = 
done by Hydraulic Machinery SS 


Gear Cutting for the Trade, 


Having special facilities for producing Machine-cut Wheels 
as used on our Standard Lathes. 














We furnish Estimates for Cutting Teeth in SPUR WHEELS 
up to 7 ft. diam. 8 in. piteh.; also Bevel, Mitre, Worm, and 
Spiral Wheels; and Racks, in large or small quantities. 


JOHN LANG & SONS, 


JOHNSTONE, near GLASGOW. 


JOHN LANG& SONS , \ ; LONDON OFFICE: 72, BISHOPSGATE STREET WITHIN, E.C. 
BeHNSEONE WM. JAFFREY, REPRESENTATIVE. 2028 
Agent for Newcastle District: Mr. WM. STEVENSON, 82, Side, Newcastle-on-Tyne. 


NAPIER, SHANKS & BELL, 


hl and Shipbuilders, YOKER, GLASGOW. 
CONTRACTORS FOR ALL DHSORIPTIONS OF STHAM AND SAILING VHSSHLS. 























i Ne 
‘all 


jae * UNG = 





Svante Boat 








A SPECIALTY OF HIGH-SPEED AND LIGHT-DRAUGHT STEAMERS. 
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AUGUSTIN NORMAND & CoO., 


Engineers & Shipbuilders, HAVRE (France). 
SOCIETE ANONYME DES 


FORGES ET CHANTIERS DE LA MEDITERRANEE 


HAVRE (France). 


‘ 











{ Ae c2 : 
x ‘ Se pee ene Re ae ee t. ee - 

7 Sie ooh a 

| ‘3 


: 
Hasire t 





1a: | if ; (One 


4 


ey 
: iRy tt! 
a iritie 
j te | Nit 
ay i li ES 
i} "hResl 








Se eae ee Tena SS peas 





' S i 
9728. : 


NORMAND-SIGAUDY'S Patent WATER-TUBE 
NORMAND-SIGAUDY’S PATENT FEED REGULATOR. 

















AUGUSTIN NORMAND & CO. |# 


Engineers & Shipbuilders, HAVRE (France). 
NORMAND’S PATENT FEED-WATER FILTER. 


Adopted by the French and other Governments. 
fitted with this Filter. 


NORMAND’S PATENT FEED HEATER. 


15 to 20 per cent. Economy of Fuel. 


NORMAND’S PATENT CYLINDER RELIEF VALVES. 
NORMAND’S PATENT BOILERS. 


Applied to the ‘Forban,” the fastest Steamer afloat. 





700,000 I.HP, already 





The consumption of fuel in Normand’s Torpedo-Boat Engines, which are fitted with the above appliances has, in the official 
Government trials, been repeatedly as low as1.1 lb. per I.HP. per hour at low speed, and 1.7 lb. at maximum speed, 
The total weight of Engines, Boilers and Water has been brought as low as 36 lb. per I. HP. 





SOLE REPRESENTATIVE IN GREAT BRITAIN— 


LESLIE S. ROBINSON, 28, Victoria Street, WESTMINSTER, S.W. 


Tele. Address : ‘‘ EYEBOLTS, LONDON.” Telephone No. 3128. 1460 


SHEPHERD, HILL & Go., Lt., 


MACHINE TOOLS. , LEEDS. 




















7 =— —————— = 
Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Couneil of State for India, the Crown Agents for 
the Colonies, the Foreign Governments, and the Chief Railway Companies, Engineers, &c., of this and other Countries, 222 


~ ET 1 . - YY; YY 
BOILERS for High-speed Mail Steamers, large Yachts, Oruisers and Battleships. | saaiiael 


SO) ) a 101-920. 4 atey 


CONCRETE BREAKERS, MIXERS, 
DISINTEGRATORS, COKE BREAKERS, MORTAR 
MILLS and every description of 
STONE BREAKING and GRINDING MACHINERY 
We let-them out with Engine; th wAs’s 


have afc g is nda snd ones ¢ 
Di, ae. OD. Mae - 2 25 © Ee 





Stone Breaking Machine Makers 
BRANDON STREET, LEICESTER, ENG. 
1207 





RHODES’ PATENT 


RENEWABLE SEATED YALYES 


For Steam, Water, Acids, &c. 






Q Fe) 
19 xr + 
ae 0 2 
—q Ww 0 
=a am 
9) 
Wi ¢ os 
Qa m > 
<Q oO 
xO 4% 
a oO | 
a 9 
2 : 





B. RHODES & SON, 


284 & 240, Bow Road, 
LONDON, Ei. 


Castings in Patent Metals, Gun Metal, Brass 
&c. 1608 


Telegraphic Address: ‘‘ Infusion, London.” 


JOHN BELLAMY, 


Engineer and Boiler Maker, 
MILLWALL, LONDON. 


Telegraphic Address: “Bellamy, London.” 
eer Pe elephone No. 5157. 








Highs BOILERS of all typ. 








Tanks, Cisterns, Cylinders, &e. 
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STEELS MALLEABLE IRON CASTINGS 
FOR ENGINEERS & TOOL MAKERS 


TO MACHINE 
CLEAN & BRICHT ALL OVER 


PARHER FOUNDRY C° DERBY. 








TO MANUFACTURING ENGINEERS. 


MARKET HARBOROUGH 


OFFERS unequalled facilities as a manufacturing 
centre. SUITABLE SITES are easily OBTAINABLE 
for the ERECTION of FACTORIES and WORK- 
SHOPS. Blocks of freehold property to be had at 
moderate prices ; within two hours of the metropolis 
by either Midland or L. N. W. Railway; the 
Grand Junction Canal runs close by the town; 
easily accessible from all parts of the Midlands; 
within 15 miles of Leicester, Kettering, Rugby, 
Northampton, and Melton Mowbray; 30 miles from 
Peterborough ; 40 miles from Coventry; roads well 
made, convenient, and broad; labour cheap and 
plentiful ; water supply second to none for quality 
and quantity in the Kingdom; every residential, 
educational, and commercial convenience. For the 
establishment of a factory no more convenient spot 
could be chosen, and these facts are commended to 
the consideration of machine and other manufacturers. 
Further information can be obtained on application 
to H. H. HOLLOWAY, F.S.1., Leicester Road, Market 
Harborough. 29 





LARGELY USED IN 


COMPOUND 


TRIPLE-EXPANSION 


ENGINES, 












In rings 
or lengths. 






70,000 miles 
with one ring added. 








R. B. LINDSAY & Co., 


43, Mair Street, Plantation, GLASGOW. 
3332 Saved.—LeatherBelting, 
ig 


h-class quality as supplied, under rigid depart 
mental inspection, to Home and caeed Railway and Public 
Companies ; Mechanical and Electrical Engineers; Textile, Paper, 
Corn, Cement Mills, &c. Excellence of materials, careful 
manufacture, and unrivalled durability, under most exacting 
conditions of work, fully guaran 
SINGLE LEATHER BELTING: 1in. wide, 1d. 
14 in., 24d.; 2in., S$d.; 2 in., Bed.; 8 in, 3 
@in., 10d. ; 5 in., 1s. 8d.; 6 in., 1s. 6d.; 8 in., 98.3; 129 
DOUBLE LEATHER BELTING: 2 in., . 3 
4in., 1s. 6d.; 6 in., 2s. 6d.; 12 in, 6s. 8d. All per foot run. 


~ UNSOLICITED. 
“ Best we ever had.” 
Hci as what we lately paid nearly three times the 
lor.” 
“ Most extraord value.” 
“ The quality ts onedlisnt™ 
* Must admit the ‘ best’ is both must and cheapest.” 
“Shall send you all our orders.” 
) im the United 
WITE 


om, or rts Es On GasHE 
Saar oayy™ oe Sy Bene bok 
a ay ith, despatched instantly frem 


stock. 
BELTING O©0O., LTD., 18, Oullum Street (Offices), and 
83, Lime Street, London, E.0. 
Tel “ Notwithstandi London.” 2046 


TRON & STEEL TUBE 


AND FITTINGS 


For Gas, Steam, Water, Hydraulic, 
Refrigerating, Compressed Air 
and Heating , Black 
Galvanized or Enamelled 
inside,in Stock, to8in. 
diamete 




















JOHN SPENCER, 4 
GLOBE TUBE WORKS, WEDNESBURY 20558 
London Office: 14, Great St. Thomas Apostle, B.C. 


RF nee Se 





PATENT SPIRAL CHUCK 


(Self-centring). 2342 


C. TAYLOR, Bartholomew St. , BIRMINGHAM 


v 
J 


outh,London€E. 


OIL- & GREASE-WORKS 


STERN Bros. 


O7 Gracechurch Str. LONDON E.C. 


REGISTERED TRADE MARK 
Warehouse: 61 Tent 


AGENTS WANTED. 


tate can be applied to the belting b 
means of a brush. 
VASELINE-, 

AGENTS WANTED. 


the inner 
c 











STEEL & IRON FORGINCS 


UP TO ANY WHHIGHT. 


ON ADMIRALTY LIST. fee Mog nt 





Hollow Shafting Finished 
in Patent Machine for 
Boring from Each End 
simultaneously. q 
This Orank was finished in 
18 days. 
Weight of Steel Ingots used 
33 tons Ocwt. 0 qr. 









DENNYSTOWN FORGE CO. 
s DUMBARTON. 


EXCEPTIONALLY QUICK DELIVERY GIVEN 
FOR FINISHED CRANK SHAFTS. 


egrams— 
“ FORGE, DUMBARTON.” 





2369 














\ 


fe — ON ADMIRALTY AND WAR OFFICE LISTS.— # 


&MANNESMANN TUBE C: L: 


LANDORE R.S.0. SouTH WALES. 


LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND 
HYDRAULIC TUBES 
AND 
BORING BARS 



































HOLLOW PR 
ORES PE aN 





















SAILOWOI01 


a 


SHOyyen NUMAN 
Ott 





WELDLESS TUBES 
FOR_BIG= = 


g ee abs Al = -, 4 4 " 


AGENTS, 


Lonpon:= H.E.DressER, 110 CANNON ST. E.C. 
Grascow:-Cross.eys, 52, St. ENOCH’s Square. 
MANCHESTER: R.J. ROSTRON, Box 303 RovaAL EXCHANGE. 
BiRMINCHAM:=W.A.HOLLAND, STATION ST. (OPPOSITE NEW STREET STATION), 


p02 ell Re ey oeide WeW eh sre on Tynes : 





CYCLE TUBES 














Rk 
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MACHINERY 


BRICK 


For Working all kinds of Clay. 











The stiff or semi-plastic system of Brick-making for 

producing a dense plastic pressed brick ready for im- 

mediate removal to the kiln was invented by us 28 years 

ago, and it is most successfully working in nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET, 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 

Exhibition, and the ONLY Gold Medal for 

Brick Machinery at be Melbourne Exhibition, 
888-9, 


BRADLEY & GRAVEN, 


WESTGATE COMMON FOUNDRY, 1577 


WAKEFIELD, ENGLAND. 


Broad St., Portsmouth. 
OIL ENGINES & LAUNCHES GOMPLETE 


she 








CRAVEN’S PATENT BRICK MOULDING AND DRESSING MACHINES. 


VOSPER i C0) ENGINEERS AND 


ay LAUNCH BUILDERS, 
DONKEY PUMPS. | 


Best and Cheapest in the Market. | 
e | 
_ 1 


















Oil Engines from 4 Brake HP. to 20 Brake HP., using the ordinary 
household paraffin. Also Launches fitted with Oil Engines com- 
rm plete, and all kinds of Steam Marine Engines and Boilers. 
24 


3 | SEND FOR LISTS TO— 
VOSPER & CO., PORTSMOUTH. 


this year on the list of watches issued by Kew Observatory. 


HEAVY, Damp and Dust-proof, Open Face, Crystal SMITH’S “STRAND” WATCH. 


Glass, Half Hunting or Full Hunting Cases. 41 English. 18 ct. Gold. First Quality, £21; 
19 


Three-quarter Plate, HALF CHRONOMETER. AU English” Second Guten £1216. 
Fully Jewelled. 


Crystal Glass, Hi1-O. 
A Watch of high quality, and the most ~ 
EXOEPTIONAL VALUE ever produced. 
Postage free at our own risk. 


Vertical Single-Acting. 


8 
1§ 
9 


1} 
1 


5 


in. 
in. 


3} 
3 


12 


Dia. of Cylinder .. 2 
. Plunger... 1 


é 


2293 

















Price 





Send for full Lists, which include 
Horizontal Double-Acting Pumps. 








We hold the premier position 





eee | eee 


THE TESTING OF OUR 
WATCHES BY THE 
ADMIRALTY. 


We have great pleasure in giving the Hydrographer's 
Reports :-— 
Hyprocrarnic DEPARTMENT, ADMI 
DON, 
8rm,—I have much pl 





~~ 








leasure in you 
Non- etisable Watches which you were good enough 
to send for my ion. They have successfully passed 
dyamm>, mt poh oak in corre- 
"Ta ag obedient Servant, 9 
Shh 'W. ._ WHARTON, Hydrographer, All English. Silver, First Quality, £9- 
Messrs. 8, Sine & Sox, 9, Strand, wo. 3 ™ we iristat Glass, 28 - 8 +“ £9-9. 
Old Watches & Jewellery taken in Exchange. Wvyael an, BAO 





PRIZE MEDAL, ELECTRICAL EXHIBITION, 1892, FOR NON-MAGNETISABLE CHRONOGRAPHS. 


S. SMITH & SON, 9, STRAND, W.C. 


WATCHMAKERS TO THE ADMIRALTY, JEWELLERS AND SILVERSMITHS. 
Send for our Treatise on Watches. Cloth Bound, 160 pages, 400 illustrations, post free. 


EMPLOYERS LIABILITY. 


ADOPT 
WALLACH’S 


PATENT 













SAFETY 

APPLIANCES. 
The 

EVERTRUSTY = 
Gauge Glass Protector 

(WIRE EMBEDDED). SS : 
Gang Gites Retest Z [ 
The Heat & Fireproof Hy : 


For fron, Steel, Glass, / 
Gas, Electric, &c., Works, 


2230 
Patent Automatic 


BELT- LIFTING 
APPARATUS. [iy 
SOLE LICENSEES- 
WALLACH BROS., 
57GracechurchSt Lonpon.E.C. 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
Leather Dressers, 


Hand Protector Wp 4 SS 

















12 First-Class Medals 
AWARDED. 





Combs Tannery, Stowmarket. 


Price Lists and Teims on application. 


Practical Results have Proved 
McL. EO D’S 


ANTI-FRIGTION METAL. 


The best for Loco., Marine and all 
kinds of Engines and Machinery. 


PHOSPHOR and MANGANESE 
BRONZES, CASTINGS, OR INGOTS. 


APPLY, SOLE MAKERS, 1818 


A. McLEOD & CO., 


MIDDLETON BRASS WORKS, HARTLEPOOL. 
THE UNIVERSAL 


WATER METERS 


Are the Best & Cheapest 
in the World. 


THOUSANDS 






















from 4” té 1" 
IN STOCK. 


For further 
particulars apply to- 


THE UNIVERSAL 
WATER METER CO., 


LIMITED, 
ST. GEORGE’S HOUSE, 
EASTCHEAP. 1621 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 
any part of London boat, rail or card; and to 
every part of the ee Ot ee Saet 
Stockton, Wilmoote, and Harbury Workr. 
Chief Offices: WARWICK. 








Depots! WORCESTER WHARF, BIRMINGHAM ; 
rH SOUTH WHARF, PADDINGTON, W. 6364 
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» Leeds Engineering & Hydraulic Co. 


PROVIDENCE WORKS, 


LEEDS. 





PUMPING MACHINERY. 


GENERAL HYDRAULIC 
PLANT. 


RIVETERS & PRESSES. 
ACCUMULATORS. 


HAULING & WINDING 
ENGINES. 


CRANES & LIFTS. 





HARGREAVE’S PATENT 


'| Piston Rings. 


“LEEDS” BALLAST PUMPS. 
“LEEDS” FEED PUMPS. 





LAN ANUAULAL AY 


HYDRAULIO 
STOP VALVES, 
SAFETY VALVES, 


4ND 


RELIEF VALVES. 


HYDRAULIC 


Paesae = PUMPS. 





2343 





| = 





In Stock, Hydraulic Press, 5 in, ram, table 32 in. by 15 in., 16 plates, 18 in. by 12 in.; 
also 7 in. ram Self-delivering Box Press, box 38 in. by 36 in. by 54 in. deep, for 
2} tons on the square ‘inch, and other sizes. 


HAYWARD-TYLER & CO., 


90 & 92, WHITECROSS STREET, LONDON, E.C. ™ 
“TYLEROX, LONDON,” Telephone No, 192. 





Telegrams: 





“FLEMING & FERGUSON'S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 


VERTICAL EXPANSION ENGINES. 


ADVANTAGES IN THESE ENGINES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN 
AND PERFECT STEADINESS. 





PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE AND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. 
SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE 
ALL PARTS EASY OF ACCESS. 





ALSO MAKERS OF 


ALL KINDS OF HORIZONTAL ENGINES. 





LANCASHIRE BOILERS 


UP TO 200 Ib, WORKING PRESSURE, 





MILLWRIGHTS’ WORK IN ALL ITS BRANOHES. 


Parent QUICK-SPEED N.D.C. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 


‘“‘Crompton’s Patent’? Metallic Packing 


FOR PISTON ROD GLANDS. 


PATENT PISTON Rop SUPPORT. 


WRITE FOR CIRCULARS TO 


JOHN MUSGRAVE & SONS, Ltd. 


GLOBE IRONWORKS, BOLTON, LANC. ™ 











“ BUCKLEY'S ” 
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Thomas Turton & Sons, PATENT HEATER CoMENSER 


MANUFACTURERS OF 






























THE OLDEST: 
THE: BEST: 
THECHEAPEST} 


ast 


GANDYS er 
£uery Bell guaranieed 
sldmped-evety foot 
GANDYS @ 
po-olherbellis genuine: 
Works SEACOMBE 
CHESHIRE © 














CONTRACTORS TO H,M. GOVERNMENT. 
CYCLOPS WORKS, 





TELEPHONE TELEGRAMS, 


ENE, CRE HD GN SNS a. a aoe 


Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


London Office: 90, ne STREET, E.C. 
ae US.: 40, KILBY STREET. 


GRAFTON & CO. _ 


SOLE MAKERS OF WRICHT'S PATENT 


LATEST IMPROVED 
yi BERRYMAN Ri 
“wa FRED WATER HEATERS 5 


= 
Q 
: 
a 
= 
| 3 PAIRS JAD 
$ WATER SOFTENER pe Jimi"= 















Brags Tubo EVAPORATIVE == 





SURFACE CONDENSER fies:-J 


eee er oecetases 





Water analysed and reported upon s,s Sesane | 


veis where Softeners are anticipated | | eee A 4 





Or 


FREE OF CHARGE. 
SAVING FROM 20% to 60%. 


375,000 HP. 9861 
OF HEATERS SOLD DURING THE LAST 7: YEARS. 


SOUTHGATE ENGINEERING CO., LTD., 


NEW SOUTHGATH, ENGLAND, 








2129 


Telegrams— 
Sie seer 3 BEDF ORD. CONTRACTORS TO THE WAR OFFICE, INDIAN, COLONIAL AND FOREIGN GOVERNMENTS. 





CRANES. SPECIAL PLANT MACHINE TOOLS. 


FOR THE MANUFACTURE OF 


© | STEAM, HAND, ELECTRIC a. 
' GUNS & PROJECTILES =~@ zs. 





HYDRAULIC CRANES INCLUDING DRILLING, PLANING, 
Up to 100 Tons. Orucible & Open Hearth SHAPING, 
PATENT STEAM PILE Steel Fumaces, PUNCHING and 
HydraulicForging Hammers, BENDING MACHINES. 
DRIVING PLANT. J BORING, TURNING, MAKERS OF THE 
COAL WASHING PLANT. RIFLING MACHINES, &c. TORNADO DISINTEGRATOR. 
Telegraphic Address—‘ Ree hic nlite NEW mice 2113 








4 BAKER'S ROTARY PRESSURE BLOWERS AND EXHAUSTERS 


WITH ALL THE LATEST IMPROVEMENTS. 







CAST STEEL 
SPANNERS. 


Single or Double-ended. Light, Strong, Durable, 





STEEL, 1808 & BRASS CASTINGS, TOOL STEEL, FILES, 
FORGINGS, BESSEMER BARS, &o, 


Suocessors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd, 1157 





‘* Ratuway, 
DaRLineton.” 





1519 

















28 ENGINEERING. [June 25, 1897. 
Award Received 


=“ GEO. CRADDOCK & CoO., a 


Chlago Exbibiton. WIRE ROPE WORKS, “O47 AX EXCIESIE"EESE.ED. WIRE DRAWING Mis. 


Registered Trade Mark 
All Wire used in theManutacture 
of our Ropes is drawn by our- 
selves from specially pre 

Wire Rods exclusively for our 
own use & on no account what- 
ever do we supply the Trade, 


Lonvon OFFice— 


7, EAST INDIA AVENUE, 





Original Manufacturers of 


LANG’S 


PATENT ROPE 


AUSTRALIAN OFFICE 


GEORGE CRADOCK & CO., 



































— adi — ill is fro} { Cradock's Improved Plough Steel Ropes, Galvanized (our special construction of Lang’s Patent Lay) originally 340 yards long, A 
The above illustration m one o! lock's Im ough Stee! pes, v' our 6) sper othe 8 nd ““CRADOCK, WAKEFIELD.” 
ior eset BLD ota Opn par as ihe Toe tai on onset oft eis of Ge had weread” Hie bat potcw ropes (oder St 4 BO & the Rnvineering ‘ol 
sow DNEDZ. months and nine days, raising 880.200 tons; and 18 months 2] days, raising 741,600 tons respectively, at the MEIR HEY COLLIERY, LONGTON, ns e — 
Three Highest Obtainable Awards from the R. A. Society. Py a | b STI Vi A N Upwards of 100 Supplied to Governments alone, 
0 [ EN Gj N ES messi e = -_ COLONIAL, & FIFTEEN =— COVERNMENTS. f} R c DC ERS 
No. 1393, North 1907 
WORKS: Holderness Foundry, Hull. eaiigutien ae alle nr _ LONDON OFFICE: 73a, sheet Victoria St., EC, 











— WHEEL STEAMERS, 


— armanaaninscst- sl & COoO., ILtd. LONDON. 





| i 
NTP" R I 








“INEZ CLARKE,” [60 ft. by 28 ft.; speed, 16 miles an hour ; drenahd, I6in. “STEPHENSON CLARKE,” II6 ft. by 24 ft.; speed, 13 miles; draught, 13 In. 
These vessels have been successfully running on the Magdelena over /4 years, and are still in thoroughly efficient condition. 


—_ Wheel Steamers have been found by experience to be the best type of vessel for shallow river navigation, and of these, Messrs. YARROW have constructea 
a large number of successful examples for all parts of the werld. ey build them varying in length from 60 ft. to 200 ft., and in draft from 6 in. to 18 in. 
<TEHH HNGINEHRING THLEGRAPH CODH” USED. 2198 


CROSBY STEAM GAGE (& VALVE CO. 


PARIS EXHIBITION, 1889. 
WORLD'S FAIR, 1893. 








Go_p MEDAL (HiaquHest AWARD) 
Hienest AWARD 





Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, “ Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles; and Sole Agents 
for the Mason Reducing Valves, and Ohapman Full- -way Stop 
Valves, for Water, Steam, Gas, Oil and Ammonia. 


A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. 


75, QUEEN VICTORIA STREET, LONDON. 


OROSBY-WAAREN-HAUS, Rodingsmarkt, 33, HAMBURG. 
CROSBY INDICATOR, for High Speeds. HENRY pr arent 10, Rue Laffitte, oa, 








CROSBY IMPROVED 
SIGHT-FEED LUBRICATOR, 
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Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER GRINDING MILLS 


FOR ALL DHSORIPTIONS OF MATERIALS. = 1204 


























“Kingston ” Dredger, on nein cleaning and deepening water-ways 
exico, 


in 








ESTABLISHED 1777. 
MAKERS OF 





OIL MILLS, 


Hydraulic Ram & Pump Leathers, 
THE KINGSTON PATENT 


DREDGER & EXCAVATOR. 


Catalogues and Prices in English, French, German, and 
Spanish, free on application. 


=| ROSE, DOWNS & THOMPSON, Lo. 


GOVERNMENT CONTRACTORS, 


OLD FOUNDRY, HULL, 


Dunster House, 12, Mark Lane, London, H.C. 


76, Cortlandt Street, New York. 
On Admiralty and War Office Lists, 2172 




















“Premier” Press, No. 3 831, 
with Double Pump and Kettle. 








“PREMIER” PROCESS 
OF 
SEED CRUSHING. 


This process, which 
is fully described in 
the 9th Edition of our 
Catalogue, is particu- 
larly designed for the 
first pressure of very 
oily seeds and nuts, 
such as Olives, Copra, 
Bape, Castor seed, 


The Presses, of 
which several varie- 
ties are described, are 
erected either singly 
or in blocks of 2 or 3. 
The smallest size, as 
illustrated here, forms 
in itself a complete oil 
mill for certain pur- 
poses. 











THOMAS CHATWIN, 


—* TINDAL STREET, BIRMINGHAM. 





throwing dies out of gear without stopping 


for power, with quick releasing motion for 
machine. 


/MPROVED BOLT 8CREWING & NUT TAPPING MACHINE, 








PATENTEE AND MANUFACTURER OF 
STOCKS, DIES, TAPS AND 
RIMERS, 


Improved Screwing Machines 
For Hand and Power. 
STANDARD CYLINDRICAL GAUGES, 
SURFACE PLATES, TWIST DRILLS, 


MILLING CUTTERS, CUT GEARS, 
SPANNERS & WRENCHES, 
Patent Tube Cutters, Tube Wrenches and Vices, and 
General Tools. 





8ole Maker of W. Jones’ 
PATENT PIPE CUTTER FOR MAIN8, 
and Palmer & Blackmore's 
PATENT TWI8T DRILL GRINDER, 


Which grinds both lips at one setting, with oi 
movement of « wheel across edge of 
also nd cu 











6, 
true hele, and other advantages. 2159 

















MCKIE & BAXTER, 


COPLAND WORKS, GOVAN, 


GLASGOW. 


London Office—72, Bishopsgate Street Within. 
Telegraphic and Cable Address: “CALIDAD, GLASGOW.” 


Teleqraphte Codes used: A1, A RO, and the Engineering Telegraph Code. 





ENGINEERS, SHIPBUILDERS & BOILERMAKERS. 


SPECIALTIES. 


HIGHEST CLASS SMALL CARGO AND PASSENCER 
VESSELS, TUGS, YACHTS & FAST LAUNCHES. 


MARINE MACHINERY & VESSELS IN SECTIONS OR 
PLATES & FRAMES FOR SHIPMENT ABROAD,” 


McKI®'S PATENT WATER-TUBH BOILURS, 


E 
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THORNYCROFTS PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 








‘ ADJUSTABLE. pe RELIABLE. a, 
* * 4 
AND 
INCREASEBHS 
OMY. 

EFFICIENCY HCON 
* 

* 


+ + 
* 


ALREADY ADOPTED IN OVER <&@© OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES REPRESENTING 
Ower 265,000 I.HP. ad 


Fox Pants, Mi aggpg, John I. Thornycroft & Co., CHISWICK, London. 


_ sane TO- 


MILLING MACHINES FOR ENGINEERS. 


Telegrams: 
“TOOLS, MANCHESTER.” 
ABC and A 1 Oodes used. 























“exe Seen. 








THE MOST EXTENSIVELY USED, 
THE MOST SCIENTIFICALLY DESIGNED, 
THE MOST CAREFULLY CONSTRUCTED, 


ree BEsT 
METALILEC PACHEKING 
Iw THEE WoRrtD 


THE UNITED STATES METALLIC PACKING. 
Over 85,000 In Use. 


ALL PACKINGS SUPPLIED ON APPROVAL AND GUARANTEED. 








\ WRITE FOR PARTICULARS. 2286 
™ CYLINDER HEAD ma) N Yj lamas 


UNITED STATES METALLIC PACKING CO., Ltd., BRADFORD. 


ALBROOKDAL 


PUMPING ENGINES FOR ALL PURPOSES. 


ALSO MAKERS OF HYDRAULIC WORK: 
sp. ENGINES, PUMPS, ACCUMULATORS AND PRESSES. 


WINDING ENGINES, HAULING ENCINES 
‘ aS AND STEAM ENCINES 


STEAM PUMPS. DUPLEX PUMP. FOR ALL PURPOSES. COMPOUND DUPLEX PUMP COMPOUND FLYWHEEL PUMPS. 


THE COALBROOKDALE COMPANY, L°., Cont SROEDALE RE. SEROPSHITE 


London Agent: JOHN F. WOLFF, 16, Eastcheap, London, E.C, fc Al ‘CONDENSATION, LONDON.” 2272 
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Many of these Patents Lancashire and Yorkshire Railway. 
are now in Use on the * e 4 ann, ae Brighton, and South Coast 


London, “Chatham, and Dover Rly. 


following Railway and 
Steamship Companies : VICTORIA STREET WORKS, SHEFFIELD. Teed sed gone Wenses Bane 

| MANUFACTURER OF Fondon, tibusy and Souskons Ri. 
Her Majesty the Queen’s Royal Manchester, Sheffield, and Lincoln 


BRA the Prince of Wale’ Royal Railway and Steamship Patented Specialities. wey alia 


Hs aoa the King of Itely’s BLIND ROLLER. | TORPEDO VENTILATOR. WINDOW LIFT. DUST AND DRAUGHT EXCLUDER. SPRING SEAT,  fftrican Railway. Railway 








rain 
The Khedive of Egypt's Royal Saloons. avi a i Ireland. 
Bellast and Northem Counties Rly. ==Patent Elastic Journal Packing for Axle BOXES. _ Netherland Amssican Steam Naviga 
EE ng Pome sg The best lubricating material yet produced. Composed of Curled Horse Hair and Wool. Always retains its elasticity in the box. No Bh = 
Chemin de fer de l’etat, Belgium. SAVES 50 PER CENT. IN OIL. North-Eastern Railway. 
comp ate des eon, ATI STORAGE HEATERS. GG Marc. 
Meee gp og: Be y: For Warming Railway Carriages, Tramways, Steamships, Public Buildings, Workshops, &0. RS ne ng 
Great Eastern Railway. LINCRUSTA-WALTON FRANCAISE. Peninsular an¢ Oriental Steam Navi- 
Sree alineen MUROee of toclond, Specially adapted for Decoration of Railway and Steamship Panelling. Raytney Hallway Company 
Great Western hallway : Sole Agent in Great Britain for Gould’s Patent American Vestibule Platform & Central Coupler, Society of Russan iin, —n 
Great Southern an estern 
States Railway, 
Impenal Goveroment Rallway of LONDON OFFICE: 22, BROAD STREET AVENUE, E.C., a a 
rien. , Union Steamship Company. 
Inman Steamship Company, FIRST PRIZE MEDALS :—CHICAGO, 1883; INVENTIONS EXHIBITION, 1885. White Star Steamship Company. 








BELLEVILLE BOILERS. 


About = of the Ironelads and Fast. Cruisers of the Navies of the World, now under 
construction, are being fitted with Belleville Boilers. 


MAUDSLAY, SONS & FIELD, L™- 


ze AGENTS AND MANUFACTURERS, 
ENGINEHEHRS, LAMBETH, S.H. m9 


Can White-Metal Alloys be made to correspond to Samples or Analyses ? 


Any chemist will confirm that there is no difficulty in ascertaining the ingredients and constituent parts of white metal qualitatively as well as quantitatively. 

Any metallurgist will confirm that any white anti-friction metal, of which the ingredients are known, can be manufactured. In fact, Governmental and other public bodies 
purchase their requirements of metals under guarantee of a certain” specification. It is, therefore, apparent that all anti-friction metals, without any exception, can be made 
to correspond to samples, and that the making of an alloy cannot be kept a secret, nor the knowledge of its contents be claimed as an invention. 

If people are inclined to believe that there are secrets in manufacturing White Metal Alloys, and that there are so-called proprietary metals which cannot be imitated, ib 
will be evident they must then deny that it is ible to ically analyse a metal on its ingredients. 

In fact, unscrupulous dealers have not refrained from trying to force this ridiculous impression on thoir customers, who were charged exorbitant prices for metals of low 
intrinsic value, as a reward for their belief in alchemical secrets. 

There are, indeed, firms who, under the cover of the legal protection of a trade mark, registered brand, or alleged patents—to get a big price for a cheap article— 
claim a compound to be *‘a great invention,” ‘‘a scientific discovery,” or as having been made by a ‘‘ superior process,” which they give out as ‘their own proprietory metal,” 
of which they pretend to be ‘‘the only makers,” and styling | 5 sence tnct 4 everything which has not undergone the process of being branded by them ‘‘a epurious imitation.” 
Almost ot these alloys are sold with a heavy over-charge, and buyers have to psy for their belief in ‘‘ alchemical secrets,” ‘‘ questionable patents,” and the ‘self-created Nimbus” 
of the sellers. 

If these speculative dealers are cut out of the market through competition, they will invariably say tbat their alloys are different to what has been offered at a cheaper price. 
= Engineers can therefore guess for themselves what such a statement is worth, without a true analysis, 

: As we frequently meet with engineers using a certain class of metal, with which they are satisfied, and who therefore object to try others, we have made it a special 
line of our busines to make any alloy to correspond te sample or analysis, especially those anti-friction metals, which we find are sold in this market at exorbitant profits, like patent medicines, or which, owing to a 
rgd oe Regen: acd of manufacturing, cannot possibly be made cheaper by manufacturers who have to buy their raw metals in the market, and therefore have to charge prices much above the intrinsic value 
of the alloys to be produced. 

We shall be glad to analyse os yan of such metals free of chatge, and_to give our opinion, and show or explain how y can be effected by buying to sample or to analysis, instead of paying for dubious 


compounds, mysterious shop r , and ical secrets. 
Our quotations having turned “out, semnetianes to the greatest surprise of the enquirers, to be as much as even 200 per cent. cheaper than what was paid formerly, it will be worth while for every practical 


engineer to the tion of getting the value of apy metallic compound adopted for constant use in workshops ascertained by analytical aes1ys. 
We are prepared to guarantee the percentage or specification of any alloy supplied by us, and to submit to an analys id apy — assayer, and also pay a heavy penalty, if a difference can be proved. 
































THE TANDEM SMELTING SYNDICATE, Ltd., Queen Victoria Street, LONDON, E.C. 


THE LARGEST SMELTERS OF ANTI-FRICTION METALS IN EUROPE. 2064 


NAPIER BROTHERS, Ltd. 


Works: 100, HYDE PARK STREET, pas 


Contractors by Appointment to the Admiralty, War Office, Colonial & Foreign Governments, 


Telegraph Address: “ Windlass, Glasgow.” Codes used: A B C and Al. Telephone No. 714. 

















We have laid down Special Plant for the accurate cutting of Bevel, Worm and Spur Wheels, any size, and 
any pitch up to 12 ft. diameter. The Bevel Wheels are cut with a Planing Tool to aformer. The Worm 
Wheels are cut exactly to suit the Worm. The Spur Wheels cut any form of Tooth, by Milling Cutters. 


CAN QUOTE FROM DRAWINGS, OR FOR CUTTING CASTINGS IN STEEL, IRON OR BRASS. 


Patentees and Manufacturers of WINDLASSES, CAPSTANS and STEERING GEARS, all Wheels 
having cut teeth, as supplied to The Admiralty, Castle Line, Royal Mail S.P. Co., Cunard Line, Japanese 
Mail Steamship Co., City Line, North German Lloyd, Austrian Lloyd, and other well-known Companies. 


ALSO MANUFACTURERS OF 1994 


Hoisting and Hauling Engines, Cranes, Friction Clutches, Brakes, &. 
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S eee ata PITT, curren. 








— SPECIALITY: — 


q aa ; 














As made tor the East and 
West India Docks. 





TITAN FOR BUILDING HARBOURS. 


HARBOUR alr are 


TITANS from I0 to 100 tons. 


Concrete Mixers. Railway Plant. Turntables. 
Water Cranes. 


PUMPS. HYDRAULIC MAGHINERY. 


BOILERS. a ENGINES. 
BADR EL, BNGLAND. 


TELEGRAMS: “STOTH wii ln 


ALEXAN DER PENNEY & : CO., 


CORRESPONDENCE 


Feoninephapipanl 107, FENCHURCH STREET, LONDON, ENGLAND. INVITED. 


Codes used: A B C, Engineering Telegraph, and o 


























Pe ee a EOE’ 


PORTABLE AND LIGHT PERMANENT RAILWAYS, TRAMWAYS AND ROLLING STOCK. 


a —— 























SWITCHES LOCOMOTIVES. 
and CARRIAGES 
CROSSINGS. - 
TURNTABLES. WAGONS. 














SMALL CONTRACTORS’ LOCOMOTIVE for 48 in, and 24 in, gauge Portable Railway. 


STEEL SLEEPERS, STEEL CASTINGS, STEEL SHEETS AND BOILER PLATES, STEEL ANGLES, JOISTS AND CHANNELS. 
HYDRAULIC PRESSED STEEL LOCOMOTIVE CARRIACE AND WACON FRAMES. 
STEEL GIRDER TRAMWAY AND OTHER RAILS, ALL SECTIONS, FORGED AXLES, STEEL TYRES, &c. 


CATALOGUE, ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


2171 
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BULLIVANT & CO, LTD. 


MAHEERS OF 


BLOCKS, Tah 


AND ALL 


APPLIANCES 


FOR WORKING IN CONJUNCTION WITH 














BULLIVANTS WIRE ROPES FOR CRANES, LIFTS, HOISTS, DERRICKS, &c. 


wesraes mes BULLIVANT & CO.,LTD. ings Pan 9° 


72, Mark Lane, London, E.C, wcpmeenese: 





a meen 
niaieeeeidaeiandend 


ARROL'S BRIDGE & ROOF 60., L— 


EARL’S at 











CY 
LONDON OFFICE, “Bg = xX ENGINEERS, DESIGNERS & CONTRACTORS. 
iy, 
3 VICTORIA STREET, 5. W. live aS y ve Nias Se Telegrams: “GHRMISTON, GLASGOW.” 
S a <i ( UX ABO CODE USED. 
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BROWN, BAYLEY'S STEEL WORKS, 


LIMILTHD, 


SEE ELET.D, 


MANUFACTURERS OF 


Steel by the “Siemens’ & “Bessemer” 


PROCESSES. 


STEEL WELDLESS TIRES, RAILWAY AXLES & SPRINGS. 


Special Steel Blooms, Billets, and Slabs. 


SPECIAL GUARANTEED SPRING STEEL. 


For Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs. 


PLANISHED STHEHL BARS FOR SHAFHTING 
For Engineers, Machinists, and Agricultural Implement Makers. 


STE FORGIN GS. ne 


LONDON OFFICE: SUFFOLK HOUSE, 5, LAURENCE POUNTNEY HILL, E.C. 


C.A.PARSONS & CO. 


Heaton Works, 
TELEGRAPHIC ADDRESSES: LONDON OFFICE : 
Turbo, Newcastle-on-Tyne. Newcastle-on-Tyne. 66, Victoria Street, S.W. 


** Silently, London.” ‘Turbo, Leeds.’ 














ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTS. 


ELEGTRIGAL ENGINEERS = oe su*tunne ran aay oe 


FOR ‘i i} {ii 
Aas NH | SUMMARIZED AS FOLLOWS : 
Transmission of _ Power Generally, AT | nail dines oomaied. 

| | Small cost of foundations. 


COMPLETE INSTALLATIONS FOR High duty in respect to air 


Mill Work, Machine Driving, Pumping, Ventilating, Forced and 
Induced Draught, Fans, &c., &c. 


FANS 


(SCREW OR CENTRIFUGAL) zz 
Supplied driven from 


























horse power for pounds of 
steam. . 


Moderate weight of plant and 
working parts. 


Automatic lubrication. 


Moderate cost. 
&c., &c. 1956 




















“7” A SCREW FAN OF 557. 6" DIAM. 
WILL DELIVER 200,000 CUBIC 


Electro Motors, TU RBO-SCREW FAN. FEET PER MINUTE AT 43". W.C. 
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= 


The above illustration represents approximately our 40 Brake HP. Engine. It has all our latest improvements, including special balanced crank shaft, and automatic 
lubrication for the erank pin, enabling the Engine to be run for long periods without stoppages for oiling. 


SoLsE MAHERS-— 1709 


THE CAMPBELL GAS ENGINE CoO., Ld., HALIFAX, ENGLAND 


LONDON OFFICE:-—ll4, TOOLEY STREET. S.E. 


AMERICAN TOOLS & MACHINERY, 


PRENTICH DRILLS. 


BROWN & SHARPE 


UNIVERSAL GRINDING AND MILLING MACHINES. 


iI 





2 . oi, 























HENDEY-NORTON SCREW-CUTTING LATHE. 





Charles Churchill &Co., Ltd, 


9 TO 156, LEONARD ST., 2 TO 6, ALBERT ST., 
LE = LONDON, E.C. BIRMINGHAM. 








AUTOMATIC 


Ler egg SCREW MACHINES, 


Re &c., &c. 
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ROYLE’ S PATENTS. 


Ask for 
Catalogue, 
Section 1. 

















Steadily winning favour as the best form of heating or cooling surface, 
and if you are interested in any of the following subjects it will pay 
you to write for our List No. 2. 


FEED WATER HEATERS 


LAND AND MARINE TYPES. 


EVAPORATORS. 


FRESH-WATER CONDENSERS, 
CALORIFIERS, COOLERS, STILLS, 


and every kind of service involving the trans- 
mission or abstraction of heat. 


90,000 


IN USE. 

























. Read this :— 


9@- 200 square feet of 
plain copper tube surface 
was found to heat 144 
gallons of water from 50° to 180° 
in 2 minutes 658 seconds, with 
steam at 212°. The same amount 

of “ROW” SURFACE did 
the same duty in 


1 min. 30 secs. 


Advantage 
Obvious. 


LIGHTEST 


AND 


HANDIEST 
HYDRAULIC 
TEST PUMP. 


12 lb. Weight. Press up to 500 Ib. 


aw ow 
“s 1s 
Benne 








ie ft 
gyno nenal 


MARINE PA TTERN 


REDUCING VALVE 


ON ADMIRALTY LIST. 












EASILY 
RENEWED. 























Quick 
Delivery. 
Over 500 * 
always in Stock 
or in Progress. 





Made in all Sizes 
from } in. to 13 in. 


SPECIAL FEATURES :— 


Accuracy in reducing, no matter 
how much the boiler pressure varies. 

AmpLe Way through valve on starting. 
Reduced pressure adjustable by pointer EF 
sweeping over graduated dial. Piston B is a 
very slack fit, and always tends to fall and open 
A, but if the pressure to which £ is set is exceeded, 
B moves up and adjusts A. The blowing point of Z 
is the reduced pressure. 








TELEGRAMS: 


“ELYOR, MANCHESTER. ” 








TrEOvUSANDS IN USE. 


OALHAM ENGINEERING WORKS, MANCHESTER. 


LONDON: Suffolk House, E.C. GLASGOW: 93, Holm Street. = 
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PRENTICE BROTHERS, 


actly ome WORCESTER, MASS., U.S.A. 


8-inch CENTRE ENGINE LATHE. 


























OUR MACHINE TOOLS, 


OF WHICH THESE CUTS REPRESENT BUT A VERY SMALL 
SELECTION, ARE ALL OF THE 


HIGHEST QUALITY ONLY. 


25 and 32-inch SWING THEY ARE WELL MADE, WELL FINISHED, AND WILL TURN 
UPRIGHT DRILLING MACHINES. OUT ACCURATE AND SATISFACTORY WORK COHEAPLY. 








Notwithstanding their SUPERIORITY, our Prices compare- very 
favourably with those of other Makers. 





GANG OF UPRIGHT DRILLS. 
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FOR FURTHER PARTICULARS APPLY TO 


CHARLES CHURCHILL & CO., E 


9 to 15, LEONARD STREET, LONDON, EC., 
And 2 to 6, ALBERT STREET, BIRMINGHAM. 
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HENRY BERRY & CO. 


FOR 


CROYDON WORKS, LEEDS, ENGLAND. 





FOR 








Riveting, Belt-Driven 
Punching, Pumps, 
Daplex Pump- 
Shearing, ing Engines, 
Pressing, Fixed 
Lifting, Rivetters, 
Portable 
_— Rivetters, 
Forging, Accumalators, 
Flanging, Punching 
Stamping, sy 
Straightening, Machines, 
Joggling, Forging 
Wheel Presses, 
Flanging 
sn Presses, 
Tank Makers, Baling Presses 
Boiler Ingot Cranes, 
Makers, Centre Cranes, 
ww HYDRAULIC FORCING PRESSES sir 
Builders, OF THE traveling 5 
Ship Builders, MOST MODERN TYPE Caan 
Wagon oo Bloom Shears, 
Builders, ALL KINDS OF WORK, viz., Billet Shears, 
Sul Works, | GUN FORGINGS, Wheel Presses 
Docks MARINE FORGINGS, — 
| ENGINEERING FORGINGS, oa 
de,, ae. &o., &o., &. &e,, de, 
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Stone Breakers @ Ore Crushers! An custamsenmeransm 


LATEST IMPROVED PATENT SELF-ACTING 
THE “BLAKEH-MARSDEN” IS THH BEST. 


, AIR PUMP VENTILATOR, 
——— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— 


50 PHR OENT. REDUCTION IN PRICH. 
H. R. MARSDEN, Soho Foundry, LEEDS. 


Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 


in action, and impervious to wet and down draught. 
Strongly made of the best Steel, Galvanized, and finest Workmanship, 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 2082 


64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. —_ 1995 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS, 


EMERY WHEELS. 

































In the Press, probably the 
\ y most helpful work ever pub- 
P lished. Copies free to buyers 
of machinery and advertisers 

















in “ Engineering.” 
PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL CO., Mil, Bradford, MANCHESTER 
eccie, JOHN FLETCHER & SONS, 


s et oe, (WILLIAM FLETCHER, Sole Proprietor). 


Telegrams: “ WHEELS, MancnesteR.” Telephone: No. 2084. 


mmm, WHEELS &c PATENT 


=a MACHINE-MADE 


memes WHEEL CASTINGS ~~ 


IN IRON OR STEEL. 
FINISHED MORTICE WHEELS A SPECIALITY. 


WituraM Fietcner’s Patent Machine-Moulded Tooth Wheel, Fly 
EAGLE FOUNDRY- Wheel. Rope Pu le ey. and Belt and Strap Pulley Castings, and Mill 
™ Gearing of an’ .d dimensions, which can be supplied Bored and 
SALFORD Turned. By WILLIAM PLETCHER'S Pres NTKD INVENTIONS the fol- 
’ lowing advantages are attained : GREATER ACCU RACY, GREATER 
™~ MA NCH ESTE R DESPATCH, GuEATER nCONOMY IN PRODUCTION. 

~ as As ere TO THE ADMIRALTY. 

And the t eminent Engineering firms in the World. 2165 


— FOUNDRY, SALFORD, MANCHESTER 


Write for 
a Copy to— 












a 
al 
— 

_— 


CONVEYOR CO., Ltd., 


Smethwick, Birmingham. 1852 

















D. P. & Co. are Makers of High-class Cornish, 

Lancashire, ‘‘Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


D. P. & Co.’s “ Nese " Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 


MILLS & FACTORIES, &c.. 





Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 
Od 5901 


CATALOGUES, PRICE LISTS, ESTIMATES, &c., POST FREE. 


anced ——e~ PAXMAN, COLCHESTER.” PAXMAN’S PATENT “ EGONOMIC ” BOILER. London Office: 78, Queen Victor ia st.. E, C. 


: REFRIGERATING 


ICE-MAKING MACHINERY 


= OVER 3100 MACHINES SOLD. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA $1 STREET, LONDON, ‘EC. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. a 


a 
{ “Hadfield, Sheffield.” Telephone 
Telegrams | « Requisition, Londor.” Wo. 750. S = ‘a C A S [ N G S 
ee Bae , 





Witte GREAT SUCCHSS. 









































FOR DREDGING MACHINERY. 





SOLE MAKERS (under the HADFIELD SYSTEM and PATENTS) of 


MANGANESE STEEL 


which is now extensively used for 


TUMBLER SLEEVES, CORNER PIECES, BUCKET PINS, BUSHES, &c. 


HADFIELD'S STEEL FOUNDRY CO., LD., 


HECLA WORKS, SHEFFIELD. “ad 





LONDON OFFICE; 50 & 51, LIME STREET, E.C. 














ee 














ie 
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W. ti, ALLEN, DON & 00, 


QUEEN’S ENGIN une G WORKS, BEDFORD, 


And 19, GREAT GEORGE STREET, WESTMINSTER, 8.W. (Formerly of York Street Works, Lambeth, London). 











i i i i i i i i i i i i i i i i i i i i i et 











HIGH-SPEED 


ENGINES & DYNAMOS. 








Complete 
Condensing 
Plants 
supplied 
to 
Engines 
collective 
indicated 
HP, 
18,000. 





EAs Ez a _- ELECTRICALLY-DRIVEN 
suet? WPUMPS & FANS. 


tu ' 
a 





The above Plant is capable of dealing with 15,000 Ib. of steam per hour. 


2324 


ALARCE NUMBER OF THE PRINCIPAL ELECTRIC LICHT STATIONS HAVE BEEN FITTED WITH OUR CONDENSING PLANTS. 
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id W. BURTON, GRIFFITHS & CO., 


158, Queen Victoria Street, LONDON, E.C. BIRMINGHAM Depot: 9a, Dale End. 


THE “SPENCER” PATENT AUTOMATIC “SCREW MACHINE 


With Double Turrets. 














—o— 


THE LATEST AND 
MOST IMPROVED. 








—o— 


Having two Turrets and 
two Sets of Tools, it will 
entirely finish pieces at 
one setting, which cannot 
be done on any other 


Automatic Screw Machine 





in one operation, thus 
effecting a GREAT SAVING 
IN TIME AND LABOUR. 


——_—erwns 














WRITE FOR PARTICULARS. 


EI DW AE DS *, £6. & Comer. .: 


(Late EDWARDS & SYMES). MILLWALL, LONDON, E. Contractors to the War Office, Admiralty, H.M. Indian & Colonial Governments. 
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STEAMERS for SEA or RIVER SERVICE, built of Iron, Steel or Wood ; Speeds up to 25 miles an hour; Draught of Water down to 6 in. Od 695 








This Furnace is the most Economic and Perfect Application of Forced 
Draught in the Market, and is now in successful operation, and 


The “Empire” Furnace. 


<fiSteaen can be seen at 
THE EARL OF DURHAM’S COLLIERIES. THE HENDON PAPER WORKS. 
THE NORTH HETTON COLLIERY. MESSRS. BELL BROS. & CO., Ld. 
THE HETTON COLLIERY. JAS. RUSSELL & SONS, Ld. 
THE HARTON COLLIERY. THE PATENT SHAFT & AXLETREE CO,, Ld. 
THE EPPLETON COLLIERY. THE GRANGE IRON WORKS, 


AND AT MANY OTHER IMPORTANT WORKS AND COLLIERIES. 


Fall Particulars and Descriptive Pamphlet can be had on Application to 
THE GRANGE IRON COMPANY, LIMITED, DuRHAM, 
Sole Makers for the Northern District. 
And of Che “Empire” Economic Steam Producer, Limited, 
58, LOMBARD STREET, LONDON, E.C. 220% 





Particularly adapted for inferior and waste fuels, 
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SELIG, SONNENTHAL & CO. 


SOLE AGENTS FOR THE 


AUTOMATIC -OPEN ING SCREW-CUTTING CHUCE. 


















Inside the Chuck is a gauge rod, against which the work 
strikes; whereupon the dies are released, when the work can 
be instantly removed. This gauge rod can be set at any desired 
distance from the jaws, and the length of the thread varied 
to suit requirements. 

Removing the gauge rod allowa threads f any length to be 
cut. The forward motion of the collar which brings the dies to 
the cutting position can be accomplished by hand or arranged to 
work automatically. ; 


This Chuck works automatically with»ut any outside 
connection attachment. By doing away with all stopping 
and reversing it performs its work in less than half the time 
occupied by Turret Head machines or lathes. It can be applied 
to any Turret Head Lathe, Screw Machine, Drill Press, or other 
Machine capable of giving it or the work the proper rotary 
motion, and it will cut any thread to any desired length with 
exactness, 








THE CLEVELAND. CO.’S 
ORDINARY 
TWIST DRILLS, 


THE CLEVELAND CO0.’S 
“OIL TUBE” 
TWIST DRILLS. 





“ENGLISH” UNIVERSAL WOOD TRIMMER.| ‘‘SUNDALE” PATENT PACKING BLOCKS. | Gisholt's Patent Universal TOOL GRINDING MACHINE 


The Patent Pack ng Blocks will be found very useful, and a great — in time ie For Grinding Lathe and Planer Tools: 
es, 


(rasmerae), in — all ki:ds of work on Planing, Shaping, Milling, and Drilling 








They are » aidehie adjusted, and are further provided with @ fine prone by screw, 


which ean obviates all danger of shaking back. 
They are accurate, perfectly level, Pied steady, and their use avoids the loss of time 
occasioned by seeking for packings of the exact thickness required. 


| 85, Queen Victoria Street, 


And Lambeth Hill, 
LONDON, E.Cc. ™ 


JT OEINT KIREKAIDwYy, Ewe ED 


























re CONTRACTORS TO THE ADMIRALTY, ,° ok 
2’ SE Have Removed their Factory & Foundries to oS One. ba, 
rs a y 
Peo" & BURNT MILL IRON WORKS, ESSEX. ng Ye 2 
R\ 9 oY YW 49> _ 
Loe London Office for Letters and Enquiries: 101, LEADENHALLST.,E.C. % %y, on | 
< TELEGRAPHIC ADDRESS: ‘‘COMPACTUM, LONDON." 1870 “Ry e 























MANUFACTURED UNDER 
MANCHESTER 
STEAM USERS’ RULES 
WHEN REQUIRED. 















BOILERS 


LANCASHIRE, CORNISH AND VERTICAL. 


BOILERS FOR ALL PRESSURES. 
AIR RECEIVERS. 1 "\ 


ETTINGSHALL, 


WOLVERHAMPTON. 






= 


=>=— z HOLES DRILLED IN POSITION, . Be , z : es 
ENDS TURNED AND ALL WORK DONE la. { 10200 Jbs Workin Pie ssiite ae 
BY SPECIAL MACHINERY OF THE (is 5 420 Test “ 
MOST MODERN CONSTRUCTION. ts = = 
LONDON OFFICH : _ aaa : 


R. B, POWNALL & SON, 78, Queen Victoria Street, RC. 
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JOSEPH AIRD 


WELLINGTON TUBE WOR 


GREAT-BRIDCE, STAFFORDSHIRE. 


JOSEPH AIRD’S PATENT DOUBLY SECURE JOSEPH AIRD'S. 
LOCK JOINT (WITHOUT BOLTS) ae age gael 

















The LOCK JOINT consists of few evke, is inexpensive, — 
WROUGHT INSTANTANEOUS in its action, dispenses with Bolts, and can be 


[RON put together by unskilled men in less than half the time needed STEEL 


by any other Joint, is perfectly reliable and cannot work loose. 
TUBES EXP ansiGn BES ee ane ren a 
LONDON 













~ LAPWELDED TUBES IN ALL SIZES TO TWELVE INCHES... 


OFFICE @aaueue SFC INIT Samim) QUEEN VICTORIA 
BOILER TUBES INIRON STEEL OR HOMOGENEOUS METAL ) 9 eee 


THE ABOVE PATENT JOINTS CEXTHER PATTERN) SUITABLE FOR COMPRESSED AIR, 
STEAM , WATER , HYDRAULIC; Collieries & Mines’ &c. TO ANY PRESSURE. = 












EAGLE IRONWORKS, 
NEWBURY, BERKS. 


MANUFACTURERS TO THE ADMIRALTY. 
First Prize, Royal Yacht Club, Cowes. ty | 















T mun ~ 












A | PATENT aw 
i : ip ‘ 


FOR 
SMALL STREAMERS, YACHTS, TUGS, LAUNCHES, 
TORPEDO BOATS, &c. 
pepe become Compound, Surface Condensing, and 


Expansion Engines always to be seen in 
peogress at Works. 
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BLAKE--KNOWLES 


Telephone No. STEAM PUMP WORKS, LTD., Telegraphic Address: 
P “ Ammoniacal.” 
= 117, Queen Victoria Street, LONDON, E.C. 











oOov3EE 


90:0 00 
PUMPS IN USE. 





Ov=3E EX 


2oO,0O000Oo 
IN MINES. 








DUPLEX FLY-WHEEL AIR COMPRESSOR. 


PUMPS OF ALL SIZES, 


FOR EVERY POSSIBLE SERVICE, 








Catalogue will be sent, to any Address, on Application. 








CORRESPONDENCE SOLICITED. 








SINGLE OUTSIDE PACKED PLUNGER SUCTION BOX VACUUM PUMP. 1717 
BOILER FEED PUMP. FOR PAPER MACHINES. 
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GLASGOW 
IRON & STEEL 
COMPANY, 


LIMITED. 
HEAD OFFICES: 


36, ST. VINCENT PLACE, 
GLASGOW. 


Telegraphic Address - - - - - ‘INGOT, GLASGOW,” 


(‘BERE EER BEEBE ED 


COLLIERY 
PROPRIETORS. 


seearae ALELEEEED 


MANUFACTURERS OF 
PxIie IRON, 


WROUGHT IRON & STEEL, 
SULPHATE OF AMMONIA, 


Coal Oil, Tar, Pitch, &c. 


MAKERS OF 


IRON & STEEL 


Bars, ANGLES, Bulbs. 
CHANNELS, TEES, ZEDS. 
ROUND S 
Up to 7 in. 

RIVET BARS, STRIPS, NAILRODS. 


ELOOP S 


(SPLAYED OR PLAIN). 


Plates & SHEETS to all gauges, 


and for all purposes. 


STEEL 


SLABS, BILLETS, BLOOMS, 
SHIP, BRIDGE, BOILER 


of finest qualities and 
Largest Sizes, 
Up to 135 in. wide and of GREATEST 
weight and AREA. 





PuerurTry 


BLAST - FU RNACES 
AND SULPHATE OF AMMONIA PLANT 
WISHAW. 


IRONWORKS: 
MOTHERWELL. 


STEELWORKS: 
WISHAW. 


COLLIERIES: 
BAILLIESTON, MOTHERWELL, 
WISHAW. 


BRANDS: 
MALLEABLE IRON ctascow @iap 


GLASGOW GLASGOW 


#& #2 


STEEL 
SHIP. BOILER. 











2368 


ECONOMY—CLEANLINESS—CERTAINTY,. 


TAUFFER’S LUBRICANT 


Reg. Trade Mark. 


TANDARD MAGHINE GREASE 


AVING 80 To 9O% oveR LIQUID OIL. 
PAT, STAUFFER & TELL- TALE” LUBRICATORS. 


ue waters: TRIER BROS. 


CUMBERLAND WORKS, CAMBERWELL, 8.E. }LONDON 
Office: 19, Great George St., Westminster, S. W. « 





PRODUCTS 





BRITISH 





PATENT 
NBREAKABLE 








2373 








The BUREAM BRICK, LIME, & CEMENT O0., Litd., 


7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.O. 
BURHAM WORKS, "ear AYLESFORD, KENT. 
London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dook, Nine Elms, 
PORTLAND OFM EN TD. 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, te 











CARRICK & WARDALE, 


GATESEELAD. 


IMPROVED COMPOUND INDEPENDENT AIR PUMPS AND CONDENSER 


SUITABLE FOR MARINE AND STATIONARY ENGINES. 


bics, ‘ [ : f 
- Y dol 
~ : ig w Fly-Wheel, Direct -Acting 





















Duplex, 
COMBINED AIR Vertical and Horizontal, 
AND Slide Valve, 
Feed, Bilge and Ballast 
[CIRCULATING "PUMPS 
for Marine and all 
PUMPS. Purposes. 1781 











ie 





WISHAW. 
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THE ASBESTOS & ASBESTIC COMPANY’S 


“AS BES TiC” 


THH NEW FIREPROOF PLASTER FOR 


BRICKS, LATHS, EXPANDED METAL, “JHILMIL,” GIRDERS, 
BEAMS, COLUMNS, &c. 


Now being used in all the principal buildings in Canada and the United States. 
WILL NOT CRACK, CRUMBLE OR FALL. PREVENTS CORROSION OF METALS, AND IS A PERFECT NON-CONDUCTOR OF SOUND AND HEAT. 


Full Particulars, Samples, &c., from the Sole London Sale Agents— 2325 


WITTY & WYATT, LTD., 88, Leadenhall St.. LONDON, E.C. 


HILL & SMITH, Brierley Hill Ironworks, «. Dudley, 


SoutrtrH STAFFORDSHIRE. 

















> 
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Galvanized Corrugated Iron Roofs, Sheds, Buildings and Sheets. Gutters, Pipes and Fittings. Iron Bridges 
for Railways, Road and Foot Service. All kinds of Constructional Iron Work. 6817 
LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.C. 


; IRON ROG:'S. HOUSES AND BUILDINGS ; 












FOR ALL PUPPOSES AND ALL CLIMATES 





: IRON ROOFS & BUILDINGS ——_ 
mer and Steel Works, . 


SHIPBUILDING YARDS, 






SSS aie Seat. RAILWAY, MINING, 
: a AGRICULTURAL PURPOSES. 





SPECIAL ATTENTION GIVEN TO EXPORT WORK. 


Constructional Ironwork 


eee pons AND ALL INFORMATION ON APELIGATION. 





1411 


anERT WARNER & 00'S TREBLE PLUNGER “PUNPS 


For Collieries, Water Works, Breweries, Paper Mills, &c. ; arranged for driving either by Ropes, 
Belting, Shafting, brchetdh or } combined, with Steam, Gas, Oil Engines, or Electric Motors, 
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SANIYVWW YOS SONIDHOS 


PATERSON, DOWNS, 
AND JARDINE, 


Coats Iron and Steel Works, 


COATBRIDGE, N.B. 


LONDON AGENT: 


Mr. JOHN McMILLAN, 


36, LIME STREBRT, E.C. 








Coats, Coatbridge.” 
Telegrams {ccTronghe, London.” 


TELEPHONE No 62. (Coatbridge). 








Manufacturers 
of Highest 









HARTLEY & SUGDEN, 


BMALIFE Ax. 


MAKERS OF 


RIVETED VERTICAL 
STEAM BOILERS 


for Motor and Heating Purposes. 





WELDED BOILERS 
Low-pressure, Hot Water & Steam Heating. 


Welded Reservoirs, Steam Jacketed Pans, 
Evlinders for Soap Works; Riveted & Welded 
Pans, Coolers, &c., for Chemical Works. 





Contractors to the Admiralty and Her 
Majesty's Board of Works. 2260 
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ALEX. FINDLAY & CO., 


i neural wore —_Dldge and Root Builders, 
Special Hydraulic Plant for MOTH - - WELL, 


Trough Flooring for Bridges, &c, sneiiniaen eae Ireland, 115 feet span. 1977 


BAGSHAWE BROS. & CO. 


159, Queen Victoria Street, and 4a, Upper Thames Street, 
LONDON, Ei.C. 


DUPLEX STEAM PUMPS 


FOR BOILER FEED AND GENERAL PURPOSES. 


CATALOGUES AND ESTIMATES ON APPLICATION. 


Sole European Agents for the LAIDLAW-DUNN-GORDON CO., Cincinnati, Ohio, U.S.A. STANDARD DUPLEX PUMP. 


GOLD MEDAL, HDINBURGH, 1886. 




































MANUFACTURERS OF 


SUGAR-MAKING MACHINERY 


Embracing all the Latest Improvements. 


WEICHING MACHINES 


FOR ALL PURPOSES. 


















and BOILERS of 
ALL TYPES. 





TRAVELLING CRANES, 
IRON PIERS, BRIDGES, AND ROOFS. 


JOHN HETHERINGTON & SONS, 


‘wltSteee MANCHESTER, “" =" 


QUOTATIONS 


GIVEN FOR 


verricaL” MILLING Machines. 

















MAKERS OF HEAVY 


MACHINE TOOLS 


FOR 


ald MARINE ENGINEERS, vp. DRILLING ,, 
BOILER MAKERS, pv. PLANING ,, 
MILLWRIGHTS 
y Do. THE " 
ARTILLERISTS, ng 


SHIPBUILDERS, &c., &¢, SPECIAL WATER MOTORS. 


CONTRACTORS TO H. M. NAVAL & ‘WAR DEPARTMENTS & FOREIGN GOVERNMENTS. 
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THE ~HORNSBY-AKROYD” OIL ENGINE 


ADOPTED BY THE 


BRITISH, UNITED STATES, 
RUSSIAN, 
AND OTHER GOVERNMENTS. 


a_ FOR —— 


ELECTRIC LIGHTING, 


FARM & ESTATE WORK, 
Pumping and Driving all 
kinds of Machinery. 








FULL PARTICULARS FROM = ie ae | ~= . c y = = = me 
R HORNSBY & BONS | 7° y / Th Winner of The First ize of £50 For Statens ry : 
GRANTHAM, I my 4 and of Ik sped e of £50 For. Portables 


" ge | a as) at the TRIALS of the a 
aiaall 6225 =] = Royal Ap ricultural Soc. of England : 
London Office and Show Room ; . : at Casbridce: 1894. 


75a, QUEEN VICTORIA STREET. 


CHAS. MACINTOSH & CO. unreo. 


Works: CAMBRIDGE ST., MANCHESTER. 


TELEPHONE No. - - 267 NATIONAL. 
‘ » « * 1124 NEW. BUFFER SPRINGS. 
WAREHOUSES: 











Telegraphic Addresses : 
» 48, Piccadilly. “MACINTOSH, Manchester.” 
.. 80, Fore Street, E.C. “LARK, London. 
.. 9, Chapel Street. “MACINTOSH, Liverpool.” 
.. 22, St. Enoch’s Square, “MEDLOCK, Glasgow.” 





BRAKE PIPES. 





1937 








OWEN, BRAZIL & HOLBOROW 


VULCAN IRONWORKS, 


BRLS TO LL. 


MAKERS OF 


HEIiGH-CLASS 


STEAM ENGINES 


Pumping Machinery. 
YACHT & LAUNCH ENGINES. 
Hydraulic Machine Tools. 


2151 





TELEGRAMS - - - = “HYDRAULIC, BRISTOL.” 
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COIL-CLUTCH 


PULLEY CO., Ltd., 


LONDON OFFICE: Broad Street House, E.C. WORKS: SLOUGH, G.W.R. 

















LINDSAY’S PATENTS. 


CLUTCHES WORKING FROM 1 TO 4000 HP. STANDARD SIZES. THE GREATEST POWERS CAN BE 
MANIPULATED WITH EASE BY A LAD. ALL CLUTCHES ARE GUARANTEED. 


44,648HP. Booked this Year 


AMONG PROMINENT FIRMS FROM WHOM ORDERS HAVE BEEN RECEIVED MAY BE CITED THE FOLLOWING :— 














J. Adamson & Oo... Ss . Hyde. | Great Western — +» «+ Pontypridd. | Nunnery Oolliery Oo. . + oe Sheffield, 

Barry, Henry & Oo., Ltd. ..  ... Aberdeen. Hornsby & Son, Ltd. . -» o @rantham., | Robey & Oo, Ltd. .. «.  «. Lincoln 

G. E. Belliss & Oo, Ltd. .. «.. Birmingham. J. & F. Howard wows Bedford, | Siemens Bros., Ltd. .. =... «Woolwich. 
Bowes, Scott & Western, Ltd. =... Westminster. Humber & Oo... +. +. «. Beeston, | South Moor Colliery vee .» Qhester-le-Street, 
Brown Bayley’s Steel Works... =... Sheffield. | P.R.Jackson& Oo... «=. «.. Salford. | Tasker’s Engineering Oo., lid. Sheffield. 
Bullivant & Oo. oe . +» London, Kesson & Oampbell .. =.  «... Hamilton, N.B. Taylor & Farley ve -» West Bromwich. 
Chamberlain & Hookham .. .-. Birmingham. M. Karl Lelorrain «. «. «=. Paris, | E.R.&F.Tumner .. «.  «.. Ipswich, 
Clayton, Goodfellow & Oo, ... .. Blackburn. L. & N. W. Railway ... aes | Willans & Robinson, Ltd. .. «.. Rugby. 
Orossley Bros, Ltd. ... ...  -.. Openshaw. J. Lysaght, Ltd. ooo = ose wee Bristol, | Williams, Foster * 0o., -_ .. Swansea. 

W. Denny Bros. vs ve ees Dumbarton, | M8. @L. Railway .. =... | Yates & Thom .. we -» Blackburn. 
Electric Oonstruction Oo... ... Wolverhampton. | J. Musgrave &Son, Ltd. .. =... Bolton. | Kirkstall Forge — | | 

Furness, Withy & Oo... ...—-.... West Hartlepool. | Aberoarn Oolliery Oo... ... -.. Newport. Woodhouse & Mitchell + «+ Brighouse 2062 





TRPLEEXPANSION ENGINES = FAG TON, 


PUMPING MACHINERY. 


nana” ita ANDERSON 
GOOLDEN, 


LIMITED. 




















ERITH IRONWORKS 
MEAD OF FICE | ERITH, KENT. 


Telegrams: EASTONS, ERITH. Telephone: DARTFORD, No. 4. 


Broad Sanctuary Chambers, Broad 
LONDON? Sanctuary, S.W. 


(Adjoining the Westminster Palace Hotel.) 
Telegrams ; Egyptian, London. Tele. 545, Westminster. 


NEWCASTLE-ON-TYNE: 2, St. Nicholas Bldgs. 
CARDIFF: Western Mail Buildings. 





AGENCIES: srt 


ERITH HiGH-SPEFD oe rTHEROovuUGHourTr THE woRLtyD. 
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HUDSWELL,CLARKE & CO. 


RAITLWAW eons Pot cmc Nel LEEDS. 


LOCOMOTIVE TANK ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 
Contractors, Ironworks, Collieries, &c. All sizes made to suit any gauge of Railway. 








—_—_———_ 


Telegraphic Address: 
“*LOCO, LEEDS.” 


Established 
1860. 





PRICES, PHOTOGRAPHS, “AND FULL “SPECIFICATIONS ON APPLICATION. 
SOLE MAEEERS OF 


“RODGERS SSULLEYS’ 


(REGISTERED) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 


! CHAPMA 
ARKE N XO Co 


Bc meaggza-r 98 DOWSEN” PATENT 


























ML PUG pee NXTATLLVWTELESS 
WOOD CHIPS, GRAIN, | | ae BALLAST 
COTTON WASTE, 4 _ PUM p S 
PRACTICALLY : 
UNCHOKEABLE. + 
No TAPPETe. cmemig SUOUESSFULLY APPLIED 
ec wey PUMPING 
~ PR 
mn Pan! weed, Ol CARGO, 


GATESHEAD. UPON-TYNE. 
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D & LLOYD 











LLOY 


TUBE. MAKERS, 


TRA DE 


L&L 


MA RK. 





2104 


High Pressure Wrought Iron or Steel Main Steam Pipes up to 3 ft. diameter, with Flanges and Branches Welded on. 


Albion Tube Works, BIRMINGHAM. 


WORTHINGTON PUMPING ENGINE CO.. 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 
WORTHINGTON. 



















Telegrams: ‘ Pumping, London.” Telephone No. 1614. 


TRADE MARK 


WORTHINGTON PUMPS ARE THE RECOGNISED STANDARD FOR 
PUMPING MACHINERY. 





THE WORTHINGTON BALLAST PUMP. 


This Machine was constructed to meet the requirements of steamship builders, and 
is now recognised and adopted by the principal marine engineers of this and of other 
countries as the standard design for this service and for oil-tank steamer work. 


It will be observed that its proportions are such as to secure the advantages of large 
pumping capacity with unusual compactness and moderate weight. 


This Pump is of the packed piston type, and has the valves so arranged that the 
water pistons are always submerged, thus making it particularly well adapted for long 
and difficult suction lifts, such as are met with in steamers carrying petroleum in bulk, 
and in steamers having extensive systems of water ballast tanks. 


m: WORTHINGTON PUMPS FOR ALL PRESSURES AND CAPACITIES 


The Worthington Ballast Pump. ARRANGED TO WORK EITHER VERTICALLY OR HORIZONTALLY, AND WITH EITHER 
VERTICAL PATTERN. IRON OR GUN METAL WATER ENDS. 


WORTHINGTON PUMPS FOR EVERY SERYICE. 


—— CATALOCUES AND ESTIMATES ON APPLICATION. — 
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Y, y G y ag 
ie NGINEERS cs CONTRAG TORS a 
(0. LIZ ADENDALL SVREEV, LONDON. 2.Ga 


ABC and the Engineering Telegraph Code used. 








SOLE MAKERS OF TURNTABLES, 


TRAVERSERS, 
KEHRR’S POINTS and CROSSINGS. 


LOCOMOTIVES 


WAGONS 


For every class of Work. 


PATENT 


PORTABLE 


RAILWAY 


SUITABLE FOR 








LIGHT and HEAVY RAILS 
COLLIERIES, (All Sections). 
CEMENT WORKS, STREET TRAMWAY RAILS 
IRON WORKS, (All Sections). 
SUGAR PLANTATIONS, CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION. 

CONSTRUCTION, 
iia ioe Catalogue and Prices on 
= application. 2080 








WORKS °BRITANMA ENGINEERING ee LIARINOGCKK . 














Standard Gau ees z 
Scr wing App 
-Pasurinod & Testino Mac alate 


i. OPENSHAW. ae J ‘ ~ HYDRAULIC MACHINER y 
i> es ano FORGING PLANT, 


Guns, cu n CARRIAGES 


CRANK SHAFTS. 


Air Vessels Torpedoes. Rese 


HOLLOW STEEL WAT, 


Piabaad 0: te FOGINGS < stn Steel. Feeeeceme 


Q lensing to a teamdotias PISS WSy j 
UFavitaltsvatcre ‘Pacis. ) Whitworth, \will "be esteemed. 4 ; 
x \“ Openshaw. } re) wv 
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SIEMENS BROTHERS & C0, Lid, 


ELECTRICAL AND TELEGRAPH pneeens.” 


MAMNMUFAOCOTURERS OF 
INDIA-RUBBER, GUTTA-PERCHA; LEAD-COVERED WIRES AND CABLES FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT WORK. 
MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, Torpedoes —_ Apparatus, Fire, Police and Railway 
Signals and lock Apparatus, ‘ 


DWTNAMOS AND ALTERNATORS, 
REVERSIBLE MOTORS. 


TRANSFORMERS, LAMPS, AMMETERS, VOLTMETERS, ELEOTRIOAL APPARATUS OF ALL KINDS. 


OONTRAOTORS FOR 
SUBMARHRIN OGOABLEIS AND LAND LINEZS. 


CENTRAL STATIONS FOR THE SUPPLY OF ELECTRICITY. 


HLHOTRIO RAILWAYS AND TRAMWAYS AND THH TRANSMISSION OF POWER (BY HLHOTRIOITY). 
Electric Light and Power in Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S AND OBACF’S DRY BATTERIES. 

















AGENTS FOR “SIEMENS’” GLOW LAMPS, AND MENEELY TUBULAR BEARINGS. 





OFEICEHS: 


LONDON: 12, QUEEN ANNE’S GATE, WESTMINSTER. 
GLASGOW: 261, West George St. | NEWCASTLE-ON-TYNE: 15, Victoria Bldgs., Grainger St. West. | MELBOURNE: 46 & 48, Market St. 


WoREs: WooiLiwicH, KENT. 1872 
Cable Address—“' SIEMENS, LONDON.” Codes—“A BC,” “Al,” “ENGINEERING,” 


Rooimmees aren eae 








Firm A. LF. SMULDERS, Engineers & Shipbuilders, ROTTERDAM, HOLLAND. - wasmalders Rotterdam.” 
SOLE MAKERS OF THE ELECTRICALLY-DRIVEN LADDER DREDGERS “BUNAU VARILLA.” 


Engineering Works at UTRECHT. Shipbuilding Yards at SLIKKERVEER, near ROTTERDAM, Boiler Works at GRACE-BERLEUR, near LIEGH (BELGIUM). 
BUILDERS OF THE MOST IMPROVED DREDGE PLANTS. THE LAST TEN YEARS MORE THAN <2O© OF SUCH PLANTS HAVE BEEN CONSTRUCTED. 











= oe —— == ~ ~ - = 
CONSTRUCTED Sesenchnaninruteinenit principal harbours inthe Netherlands, Dutch Colonies, France, Germany, Austris- angi, Denk s Sn ease Gamage RS Saipan, mig Tons 
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SHEET, WASHERS VULCANITE AND 


VALVES, CORD, EBONITE, 
TUBING, CELLUVERT 
BALL VALVES, FIBRE. 
BUFFERS, SHEETS, RODS, 
PACKING OF ALL OR TUBES, 
DESCRIPTIONS, for 
DELIVERY ELECTRICAL 
AND SUCTION ¥ PURPOSES. 
HOSE, fe ~VULCANITE AND 
CELLUVERT INDIA RUBBER. 
FIBRE, ] SHEET, TUBES, 
for PUMPS, 
ENGINEERING VALVES, BALLS, 
and &c., &c., 
MECHANICAL FOR CHEMICAL 
PURPOSES. PURPOSES. 





PRIOH LISTS UPON APPLICATION. 


DAVID MOSELEY & SONS 


OMAPHEHI FINLD WOoORKES, ARDWiIock, MANOBISTEE. 


Telegrams: ‘‘ MOSELEYS,” Manchester, London and Glasgow. WAREHOUSES 
MANCHESTER -2, 4, and 6, New Brown Street. | srmscmeman GLASGOW—57, Miller Street. | PARIS—20, Rue des Marais. 
LONDON-—14, Aldermanbury Avenue, BIRMINGHAM-—Union Chambers, Needless a reartninneanat Place Sainte Gudule. 1619 


| isomer JOHN iN BROWN & (0. Limited 


O-E1-B1-B" BL Bi TD. | 


MANUFACTURERS LLO 
ee — Seetion of ‘* Serve ” Tubes. 


SPECIALTIES ™ MARINE PURPOSES: 


“HARVEY” Patent STEEL, “ELLIS” Patent STEEL FACED, ALL STEEL or IRON | 
ARMOUR Pilates and Bolts. 


LARGEST sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 


“ELLIS & EAVES” Patens SUCTION DRAUGHT COMBINATION, producing 
the greatest amount of Evaporation combined with Economy and Comfort. 

“PURVES ” Patent Ritted BOILER FLU ES, unsurpassed for resistance to Collapse by any Present Type 
of Flue, in any respective Thickness and Diameter, and possessing special advantages over all other types. | 

“SERVE” Patent Ribted BOILER TUBES, gwing more Steam per Pound of Fuel than any | 
other Tube or Combination. 

“VAN OLLEFEN” Pat. Gear for Quick Lowering of Doors of WATER- TIGHT BULKHEADS. 

FLANGED BOILER END PLATES of the Largest Sizes, Flanged in HYDRAULIC | 
PRESSES in ONE Heat. ? 












































4 
4 
4 
‘ 
24 
; 
4 
4 
4 
4 
‘ 
4 


























STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness and 
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OROSSLEY'S OI ENGINL. 


| 7 Horse-Power Nominal Improved Portable Oil Engine. a 


CROSSLEY’S “OTTO ” GAS ENGINE WORKS, OPENSHAW, MANCHESTER. 





THE 


MF HERCULES HOSE 


IS THE 


ORIGINAL 
ARMOURED HOSE 


Sm Andnotwithstanding numerous imitations is 
\\\ sold ingreater quantities than all 


: others put together —-<| la ¥ » ye. A eZ ST HERCULES 
IT 1S THE ) PPT Bae WAY AA HOSE 
QUALITY | Pe | . A \ SON A Can be used with nda F 


“7 IZA ws 4 AX 7 wherever ordinary hose is used 
| THE BEST Pieeltisa } Aas , , a thas the strength of steel 


\ LOZ, ‘ ; att fava 
tty e 3 . ee AAA . ~ UIE TO SLI y VI SL & | 
“%&§5;};4 i A | ZZ = 
1 A \. “Zn Zp \ fH ke f| oO ; £ Fn i 
i \ Ye SS : os 6 Bias Sy Hit y bbet 
ji ‘ 2 7 2 zz S 
Z Za Za Z EB ZB Kz A Y \ \ 
YN Z aA ™)\ \\ y x 
EEA t ZB ¢ y \ 
Z Ee BA \ % Sy 


eum no 

















CNS, ‘ecamEUL To NDENT FoR HERCULES BRAND 
*_F-REDDAWAY Co.Lr...!PENDLETON. MANCHESTER, 
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ent Works, 
~ LEEDS. 




















30,000 IN USE. 


WILL WORK AT ANY PRESSURE, IS SELF-ADJUSTING, REQUIRES NO3REGULATION, AND NEVER STICKS **8 
OR FAILS TO ce dla. THEREFORE THOROUGHLY RELIABLE. 








FIFIELD TOOL COMPANY, Lowell, U.8.A. 
LATHES. 





— "99039 Wiouj AdOATTIOg — 
— Delivery from Stock. — 





ieee cares: 
82, 10, 103, 11, 12, 18, 15, 16, 18, 21, 25, 26, 32 in. centres LATHES. 
—— Beds up to 30 ft. long. —— es 


‘mara, WEBSTER & BENNETT, “coventry. ~ 
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Patent MACHINE-MADE CORRUGATED STEEL FURNACES. 


| BOILEFRS. 





DEICHTON'S cma 
| PATENT FLUE & TUBE CO., | ee 


LIMITED, 


VULCAN WORKS, 


PEPPER ROAD, 


«ecuss, weeps.” LEEDS. “Yea” 





MAKERS OF 


" LAPWELDED WATER & SEWACE PIPES 


BRIDGE COLUMNS. 
HIGH-PRESSURE STEAM PIFES GAS and OIL TANKS up to 15 ft. 


STEAM DOMES, &c. pee BOILERS.—FLANGED tie Lap ately long, 6 ft. diameter. 2862 
2eeeeEeeeeeees aeeee a 


Bell’s & 
Asbestos ¢ 


THOMAS ROBINSON z SON 


! EOCHE DA... E!I. LIMITED, 
Ei WOOD-WORKING MACHINERY, ENGINES, AND BOILERS ,@===2 2p 
nm HIGHEST AWARDS, PARIS, 1889: hows PRIZE, HIGHEST AWARD, < 


THE GRAND PRIX & GOLD MEDAL! ANTWERP EXHIBITION. fi 


CORRUGATED } vn tl EP 
FURNACES 5 Fr. 6 IN. Diam. 














| 



















































Bit in uo 3 = 
LOG FRAME. LARGE FLOOR-BOARD PLANING MACHINE. 


—GORLISS ENGINES 


anD PUMPING PLANT. 
JOHN COCHRANE, om 
BARRHEAD, by by GLASGOW. 
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BOLLING & LOW Ei, LONDON, E.c., 


° F Ws. BIRD & CO. 2, LAURENCE souliier HILL, 
Engmeers and Merchants (Fo ary im. noe code: SUA, wan Sighottiie eteelon 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c, Agents for Foreign Governments, 
D4 ft PLANS AND ESTIMATES ft 





FOR EVERY DESORIPTION OF 
Machinery Installations, Tools, Railway & Iramway Material, Mining & Contractors’ Plant. 


STOOKS OF NEW AND SLIGHTLY DEFEOTIVE RAILS: 2376 

















. Sage PATENT CORRUGATED — , ee 





alee cilia 





The corrugations running spirally break up the pon and give welll re Pugin 2 power. "They also strengthen 


the Tube, and being more Elastic will not draw from the Tube Plate. 
HAVE BEEN TESTED AND PASSED BY THE BOARD OF TRADE. TESTED FOR COLLAPSING AND PASSED BY LLOYDS. 


EDWIN LEWIS & SONS, TUBE MAKERS. WOLVERHAMPTON. 


PATENT MICA GREASE 


SAVES BO TO SO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES. 


PATENT MICA-COTTON PACKING. PATENT MICA-FLAX PACKING. 
PATENT MIGA-ASBESTOS PACKING. PATENT MICA-INDIA-RUBBER PACKING. 


“MICA.” BELTING SYTRUPYP. 
The advanta ~ of these Packings over ordinary Packings are :—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 26 per cent. lighter than ordinary Packings. 

















SOLE PROPRIDTORS AND MANUFACTURERS, 


THE MICA LUBRICANT CoO., 


SOU TEx re ENGLAND. (Registered) 


Telegraphic Address: “MICA, SOUTH SHIELDS.” National Telephone No. 2077. 1495 


JAMES ARCHDALE & CO, Birmingham, 


Contractors to Hor Majesty’s War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments. 
OONTRAOTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOOKYARDS, ROYAL MINT, &e. 














MAKERS OF HIGH-CLASS MAGHINE TOOLS | T-in.CAPSTAN oe 7; ee Stop Motion. 
COMP LETE P LANTS of MACHINERY for With Spur, Bevel, Mitre Gears, and all 4 
manufacturing— Racks Machine-cut from the solid. 
MAGAZINE RIFLES of all kinds. Serine aay 
BAYONETS. RADIAL DRILLING MACHINE. 
AMMUNITION for SMALL ARMS, 2 th. 6 in, Radius, 


SPORTING AMMUNITION. 

QUICK-FIRING AMMUNITION. 

8 and 6 POUNDER QUICK-FIRING GUNS. 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. 
WHITEHEAD TORPEDOES. 


Telegrams : ‘‘ ARCHDALE, BIRMINGHAM.” 





Puoto. No. 156. 














ABC (Fourth Edition), and = —- { , SCREW CUTTING LATHE. Pe 
The Engineering Telegraph Code. Puoto, No. 264. 7-40, Centre with Backshaft, Poo, Ne, 117. 1952 








Codes used 
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CONSUMPTION OF ANTHRACITE PEAS OR COKE, # TO | LB. PER I.HP. PER HOUR. 
HEATING. 


MOUND 


THE DOWSON ECONOMIC GAS AND POWER COMPANY, LTD..°.< OFFICES—39, OLD QUEEN STREET, WESTMINSTER, LONDON, S.W.  ~.: 


PEASE’S TUBULAR CONSTRUCTION SYND®» Ltd., DUTALE OM ATELECATION — 
STOCKTON-ON-TEES. ZZ 























— FOR — 


ENGINES. 














PTED BY T 
NORTH MET. 









ET 


lt hat 


eo i | in J og v. 


























THE LICHTEST AND 
SIMPLEST FLOOR, FOR ANY SPAN. 


matin <9 lt Abi pal Absolutely Fireproof Can be made to act as an Automatic Extinguisher. SPECIAL Y ORTALAGUE VERY STRONC, VERY CHEAP, 2319 


Inventors, Patentees, & Manufacturers. 
SYDNEY SMITH SONS 242Fo sess vores NOTTINGHAM 
Fm SMITH’S PATENT SYREN. 


SEND FOR ILLUSTRATED CATALOGUES. HUNDREDS IN USE. 












Telegrams: Contractors 
“* Smiths, to the 
Nottingham.” Admiralty. 


f 




















NOTE. 


TheOldest 
Pressure 
Gauge 
Makers in 
the Worid. 


NETTLEFOLDS LIMITED, BIRMINGHAM, 


MANUFACTURERS OF 


WESTON’S DIFFERENTIAL RATCHET BRACE, 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
STOVE SCREWS, PIPE STUDS, CLOUT NAILS, 
SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 


















DIFFERENTIAL RATCHET BRACES. 





WESTON'S PATENT 
DIFFERENTIAL RATCHET BRACES. 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 











Annular Corrugations for Marine Boilers. Spiral Corrugations for Lancashire Hailers: 
Are made also to receive conical Cross-tubes. 
__ Address, The Farnley Iron Company, Limit Limited, Leeds, England. For France, Jacques Pérés, 46, Bd. Magenta, Paris. * 
————————————————————— ee ee 


THE “ BUFFALO ” INJECTOR. | “TRIPP” se See 


Automatic & Re-starting.| ALWAYS SPECIFY 
cree ‘“TRIPP’S” 
Self-acting WATER REGULATION ‘METALLIC PACKING\A 

















UNDER ANY CONDITIONS. | 








LIFTS 12 ft. Anyone can with-|The only scientific packing ever | 
draw Tube for Cleaning. | invented for packing Rods against | 


CHEAPNESS with | Steam. 
RELIABILITY. 


MEETS ALL ORDINARY CONDITIONS. 


= Illustrated Catalogue, with prices and full particulars of both classes of Injectors Tele. Address; “ Temperature, London.” 
Sueria and Metallic Packing on application. 9429 


GREEN. & BOULDING,, Engineers, 21, FEATHERSTONE ST., LONDON, E.C. 


EORTING BROS.. 


ENGINEERS, 53, VICTORIA STREET, WESTMINSTER, S.W. 


— MAKERS OF — 


INJECTORS for Locomotive and Stationary Boilers. 

STEAM JET ELEVATORS and SILENT WATER HEATERS. 

STEAM JET AIR COMPRESSERS, EJECTORS, VENTILATORS, &c. 

STEAM JET UNDERGRATE BLOWERS for BOILERS & RE-HEATING FURNACES, 
STEAM TRAPS and SEPARATORS. GILLED HEATING PIPES and RADIATORS. 
EJECTOR CONDENSERS for all kinds of Steam Engines. — 
PULSATORS (Direct-acting Steam Pumps). Patent Steam Trap. 


Y —— 


| It is geometrically perfect and simple 








in construction. 














Patent Injector. 





Takes Water at 140° F. 
and delivers it above Works with any pressure. Will 
boiling point. se ets oe &zo., ON secon steeseses herent <1 at High Level. 























VIGKERS, SONS & CO., LIMITED, TED, SHEFFIELD. 


Bh ow Office, 28, Victoria Street, Westiidaoler: S.W. 
TOOL STHHL OF ALL DHSORIPTIONS. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
OONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
SOLID STEEL ARMOUR PLATES. : 
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JOHN FOWLER &C0. (Leeds), Ld., Engineers, Leeds 


6, LOMBARD STREET, LONDON, E.C. 


























paertcng)| | 


bois 


C 









































AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. °° 


LA A 
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BAITLE y's 
USEFUL INVENTIONS for USERS of STEAM, WATER, &c., POWER 











- BAILEY’S PATENT 


PRESSURE RECORDER. 


NO WORKS SHOULD 
BE WITHOUT ONE. 


GIVES A RECORD OF THE \\ 
STEAM OR WATER 
PRESSURE. 











i- 
| 





BAILEY’S 
GYROMETER (Tachometer) 


“ SIGHT-SPEED” INDICATOR 





BAILEY’S PATENT 


‘DIAL’ SIGHT-FEED OILER 





BATILEY'S 





Tiidis, heeies aoekkeneeananies” FOR BEARINGS. 
, the 8 cl e 
Pressure Gauges dkhaen or machine is running. ™ SIGHT-FEED Especially waited a Dynamos sad high- 
CAN BE FIXED IN THE OFFICE. of the Best As supplied (in large quantities) to the Admiraity Cylinder Lubricator speeded Machinery generally. 
- for Dynamo Engines, &c. ; also bes the principal No Screws; No Locknuts; Has visible and 
In Enamelled Iron Oase. Price, £12 10s. 0d. Quality. Electrical Engine! The simplest and best. finely-regulated feeding arrangement. 











BAILEY-ROBINSON’S PATENT 
Self-Cleansing and Compensating 
SCAVENGER” WATER GAUGE, 


for all types of Steam Boilers. 


With RENEWABLE Adamantine Valve and 
and RENEWABLE Seat. 


BAILEY’S PATENT 


“SAFETY” COPPER- GAP 
pled PLUG, 














STEAM © Its Principal Features. 
fj BOILERS, acre Nuts — con- 
Hi prevents explosions structed as to admit of 
HH free expansion of Gauge 

—” Glass. 
warer. Scavenger —_ removes 
any accumulation of 
deposit each time valve 

350,000 is operated. 

SOLD. It is fitted with an Auto- 

so ball- — which 

closes immediately a 

po cbr with fracture of the Gauge- 

pro- glass takes place, and so 

tected against action y prevents furtherdamage. 
of feed water. Made for 3? in. Gauge- 





glasses, with Locknuts, 
ice 35s. per set. 
With Flanges, 40s. per set 





9 1, woe screwed 1} in. —_— 10 
the *) Renewable Caps 15/- per doz.” 





The one Patent ‘‘Grip-lock” 
Hose Conptng, 









Landing Fire Valve. Stand Pipe. Hydrant Valve. 














BAILEY’S HIGH-CLASS MOUNTINGS. 


For Steam Engines, Boilers, Steam and Water Supplies, &c, 


LARGEST STOCK IN LANCASHIRE. 





THE “ ADAMANTINE” 


; JStuicE “LONG LIFE” STOP VALVE 
SAFETY VALVES, VALVES. cates, _7#4e METHUSELAH, Mark 
The best Valve for Steam 
Deadweight, Compound, Patterns up to RESERVOIR and Hot Water. 
Lever and Spring, &c. 18 in. diameter. VALVES. Send for Sample. 


STEAM 








The construction of ‘‘ the 
McCracken " Steam Trap is simple; 


BAILEY’S 7 
it is positive in its action. No 
ager nor complicated move- 

. ments. For Prices see Lists. 


| “McCracken Patent” 
| STEAM TRAP. 
| For Engine Cylinders, Pipes. &c. 








GREENHALGH’S PATENT 


REDUCING VALVES 


For Steam and Water Pressures. 





No. 11168. No. 1116r, 


NO RUBBER DIAPHRAIGMS. 


THOUSANDS IN USE. 
Pressure on Reduced Side Constant; not affected by Fluctuations of High Pressures, 


No, 1116. 








- BAILEY’S “DAVIDSON” PATENT 


.) STEAM PUMP 





Has only One Slide Valve; 
has No Tappets nor Intricate 
Parts; Absolutely Positive 
in Action. Certain as a 
Fly-wheel Pump. Uses less 
steam than Duplex Pumps. 





ALL SIZES IN STOCK. 


| FOR ALL P RPOSES, ‘WITH RAMS OR PISTONS. 
| Bailey's “Pumps & Hydraulic Machinery,’ 380 pages ; demy Ato, cloth bound, Post free, 6/-. 











BAILEY’S 


“ AQUA- THRUSTER” 


STEAM PUMP 
(PATENT). 


— no Pistons, Slide Valves, nor Rods. 
oe no Lubrication nor Packing. 
pump Mud, Slurry, Sewerage. 
wil work for years without Repairs. 
Will work slung in Chains or Ropes. 
Has no Exhaust Steam. 
Can be used for all purposes for which a Pump 
is required. 
Will never wear out. 


Price Lists on Application. 


@ NOSPOn= 


All Sizes in Stock. 





Telegrams: 


“Beacon Salford.” WW w ie Dubbed © 8 CO., Ltd., Albion Works, Salford, MANCHESTER. 





Telephone (National) 
No. 991, 1863 


London Office and Showrooms; 7, VICTORIA EMBANKMENT (opposite Queen Victoria St.), BLACKFRIARS, E,C, 















66 [SUPPLEMENT page IV] ENGINEERING. [JUNE 25, 1897. 








UPwWwWaARDS 
oF 


100,000 
GRESHAM’S PATENT 


INJECTO 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Ltd., 


EBNGINEEERS, ORDSALI LANE, MANCHESTER. 


Telegraphic Address :—‘‘ BRAKE, MANCHESTER.” Telephone No. 618. 1644 


3ANSOMES, 


























J ay © 
Sal am 4156 
TRACTION ENGINES & ROAD LOCOMOTIVES. 





Esa \ ey | 7 
ENGINES, SIMPLE & COMPOUND. 








2 LONG & SHORT STROKE ENGINES. TEA ROLLERS, SIFTERS, & DRIERS. MAIZE SHELLING MACHINES. 

















- ORWELL WORKS, EPS WIOEI, AND 9, GRACECHURCH STREET, LONDON.“ 


VO rRN HOLLIS & SOn 


8ST. ANN’S LEATHER WORKS, GLASGOW. 


PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. 


ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. 
Strongest, Most Stretchless, Most Pliable Belt in the Market, TAPER OONE and QUARTER TWIST DRIVING. 

















boii 


| AA 
CAS 





LEATHER FIRE HOSE. 


OLD STYLE. _ NEW PATENT. 


A Fiat Ohain Belt bove illustration rounded pulley never works well, only Belt A Flexible Centered Chain Belt, Arched on one or both sides (as above illustration), takes a perfect 
Bay ee pe pe my ee vate ged chanel aad tenhen. grip of a rounded pulley, without straining the rivete or lose of power trom slip. 
=————=—= LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET. ——-— 


nn yen ith MANCHESTER—Mr. JAMES SCOTT, 5, Blackfriars St 
: ’ : : —Mr. , 5, Blackfriars St. 
LONDON-—Shippers’ Warehouse: Mr. F. B. DUFF, 5, Laurence Pountney Hill, E.C. BIRMINGHAM—Mr. DAVID WINDRAM, 17, Cannon St. 


x Consumers’ do. Mr. A. W. THOMSON, 22, St. Mary Axe, E.C. LEEDS—Mr. CHARLES BEST, 12, Mill Hill. 
MANUFACTURERS OF SEPOLTAL CANVAS GUTTA-BALATA BAL TING, 9832 


ST. ANN’S CROWN LACES. 
‘SUANOld 1 S.NNV ‘LS 
“SHIHLVI1 IWOINVHIGIN 40 SONIY TIV 


wareHouses { 
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wwe, SMITH BROTHERS & CO., -2202=5- 
NN) KINGSTON ENGINE WORKS, GLASGOW, SER 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eooentric and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Plate Bending Rolls, Pilate Fiattening Machines, oate Iron Saws, Boller Shell Drilling Machines, Plate Edge Planing 
Machines, Hydraulic Garboard Strake Flanging Machines, Hydraulic Rivetting Machines, 
Pumps and Accumulators. 




















VERTICAL PLATS O81 BENDING — HORIZONTAL PLATE BENDING ROLLS. LEVER ER PUNCHING: MACHINE. 1520. MACHINE. 1820 


























Telegraphic Address: ‘‘ EXPANSION, ame as Ne BP No. 6784. ’ zEI.C. 
HIGH-CLASS STEAM ENGINES, sists cimaahiihlibdee taen 
MANUFAOTURERS OF ( E}YDRAULIC MACHINERY, combined with the highest 
PUMPING MACHINERY, spice ses 
COOLING & HEATING PLANTS. GENERAL BREWERY WORK. STEEL CONSTRUCTIONAL WORK FOR BUILDINGS. 
ROOFS & BRIDGES. ELECTRICAL WORK, 110 














STURTEVANT PROGRESSIVE TIMBER DRY KILN 












LONDON :— 
Steam He ating 75, Queen Viotoria 8t. 
\ IN GLASGOW :— 
Apparatus 2 mee 21, West Nile St. 
i BERLIN :— 
FOR DRYING ws ae 87, Zimmerstrasse. 
TIMBER, STOCKHOLM :— 
Wook, 2, Kungsholmstorg. 
CoTToNm, ey Er | 4 AMSTERDAM :— 
roBAaccoa. Seeteeees sis a 745, ae 


STURTEVANT ENGINEERING ~ COMPANY. 


HEENAN & FROUDE, iis EF" A INS - 











BIRMINGHAM ‘ a: i —_— i. = FANS 
MANCHESTER. SG i ial ov i FANS 


FANS 


rat 


m= Forced soo 
Draught, 


&c., &c. 
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JAMES FAIRLEY & SONS =~s:m==— 
General Died eee TOO. Silas 
FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 


ered the HARDEST and TOUGHEST Steel yet made (alth the Ghengess in the Market Small samples free to approved buyers. 
NOTE. “JAMES FAIRLEY & SON 8’ WORES (Bramall Lane, SH ELD, and St. Forge & Rolling Mills, SIRMINGHAM) are merely Branch Departments, and 

































“7 All Communications should be addressed to the Head Oficese—OLD MINT, SHADWELL STREET, BIRMINGHAM. 1719 
ASKHAM BROS. & WILSON, Ltd.. SHEFFIELD. 
= SPECIALLY ADAPTED FOR | ASKHAM'S” The Engineering Telegraph Code, aaa 





Cement, Lime, Basic Blag, 
Phosphates, Manures, Bone Meal, 


ft Stag Patent Separator. The ABC, 4th Edition. | 


Takes little power. 








Chrome Ore, Animal Charcoal for | This Machine dispenses entirely Works practically free from ¢ 
ae | |... dust. 
M2) Fuller’s Earth, Black Lead, China Does away with the expense 
Olay, Fire Olay, Sodaashh | STRONG SHEET STHEL. | of sieves. 
SOLE MAKERS &4 OWNERS: Wear and tear almost nil. 


| 
LIME for BLEACH and | Will separate to almost any 


aul dry Chemicals. | ““ASKHAM, SHEFFIELD.” | ° degree of fineness. ize 


THE ROLLER-BEARINGS COMPANY, L= 


The Company manufactures ROLLER-BEARINGS for Railway Ooaches and Wagons, Tramcars (Electric and Horse), Motor Oars, Dynamos, Propeller Shafting, 


Heavy Drays, Lorries, Wagons, or any class of Vehicles —— heavy weights. Great reductions guaranteed in Qoal Consumption, Lubrication, Starting 
Effort, and Frictional Resistance. 


THIS COMPANY’S PATENT ROLLER-BEARINGS ARE NOW SPECIFIED OR USED ON :— 
RAILWAYS. | TRAMWAYS. 











Liverpool Overhead. Edinburgh Northern. 
London, Brighton and South Coast. 1, 
City and South London. Burnley. 
Western of France. pont coy trae 
Cape Government. | London, Deptford and Greenwich. 
Lynton and Barnstaple. Croydon. 
&c., &c., &c. 


The Bearings have also been fitted to the Great Bell at St. Paul’s 
Cathedral, London. 


BEARINGS ON VIEW AT THE BRUSSELS EXHIBITION, AND AT THE CRYSTAL PALACE, LONDON. 











Full Particulars, Estimates and Drawings will be supplied on application to the SECRETARY 
of the Company— 


= TEOMAS Ww. How, ™” 
ee 1, Delahay St., Westminster, London, S.W. sopmiarmone No. 


“ ATTACHING, LONDON.” 


A. & P.W. MCONIE, 


CESSNOCK ENGINE WORKS, GOVAN, 
GLASGOW, 


MANUFACTURERS OF 1848 


NUGAR-MAKING & REFINING MACHINERY 





























COOPER & SMITa’s SOLUBLE 


OANA NY-W =t @) pes 0) BY 


FOR THE PREVENTION OF INCRUSTATION AND CORROSION IN 


——...|; BOIrLERS 





ZLOCcCoMmMoTiwvsE 
For Use in Great Britain TEE TAWNWWNA‘TWE! is delivered in Steel Drums, 64 Cwt. Net each. 
For Export OE SoD A. is packed in Crystals in 4 Cwt. Wooden Barrels 


SOLE MANUFACTURERS : 1739 


ASTON CHEMICAL CO., BIRMINGHAM 
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Established 1831. | Annual Capacity 300. 








ROGERS LOCOMOTIVE CO., 
OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVIOE. parte 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
in i S | axe eis BALDWIN LOCOMOTIVE WORKS, Puitapezpuia, U.S.A. 


BURNHAM, WILLIAMS & CO., PROPRINTORS, 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


‘| Adapted to every variety of service, and built accurately to standard gauges and templates. Like parte of aaionds e e8 
4 2 ” of same clase postoctly interchangeable. = 


Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM 8TREET CARS, de. 
AZLE WOokR=Xx TEOFROUVUGHI.T GVA HRAN TENET. 
Cable Address: ‘‘ Banpwin, Painapaiputa ;” “* Ropapura, Lonpon.” 2239 


taco Office: Dashwood chine, 9, New Broad Street. 
































MANNING, WARDLE & CO, 


BOY N Ei ints Pet WORE S, LHD S, Od 2486 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality, Tank Engines up to 15 in, Oylinders, on four or six wheels, always in stock or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “ABO” and “ areas seh vane. 








FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


=. RR. BS FE. TORNER, 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES, 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. ,, 


Telegrams: “Gippeswyk, Ipswich;” “Canvassers, London.” | Codes: A B C, 4th Edition, 1883. The Engineering Telegraph Code. 






















BUILDERS OF LIGHT DRAFT TWIN-SCREW STEEL RIVER PASSENGER STEAMERS AS SUPPLIED FOR H.M. INDIAN GOVERNMENT. 
STEAM LAUNCHES UNDER CONSTAUCTION FOR SALE. STEEL STEAM BARGES, TWIN AND SINGLE SCREW STEAM TUG BOATS. ‘Telegraphic Address: “Sternwheel, Lytham.” 
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THE CLAY CROSS CO., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


Wo RES: CLAW CROSS, NEAR OESTHUNREIELD. 


— THLEGRAMS: “JACESON, CLAY CROSS.” 1905 
_ eae OFEIOEH: 12, BURWOOD PLAOH, W.- 


ESTABLISHED ABS. GY JE SRE EL, wm ov a ded 
! Special and General MACHINE. TOOLS —aae od Mt 























Telegraphic Address: ‘‘RADIAL, HALIFAX, 





For Bridge and Shipbuilders, Boiler Makers, General Engineers, Machinists, &c. 
PARAGON IRON WORKS, HIATLIE A, ENGLAND. 








Ready for Delivery, Designer and 





One of the Lagcsst and 
Moar Vaniep Stocks of Constructor of 
acHiInE Tooxs in . 
land. All kinds of SPECIAL TOOLS. 
Send ee : Every Machine Guaranteed. 
one tieng tee WE <3 Accurate and Well Finished. Improved 4ngle Iron 
6-ft. Dle. Geared Wall Radial Drilling Machine. Inspection Invited. 9-in. Hollow Spindle Capstan Lathe. Bending Machine. 1288 





anes os eed 





MAKERS OF PORTABLE AND FIXED 


STEAM & HAND CRANES, 


Derrick, Foundry, Overhead Travelling and Warehouse CRANES, 


CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 


‘os me Richard 6. Gidbins & 6 _ aa Sa 








Od 1691 —_ 


GLASGOW: G. BUCHANAN, 75, BOTHWELL STREET. 


GRANES “\" SEeCabtTy 


AND wine + MACHINERY WAR OFFIOE, 























> ADMIBALTY, 
i STEAM, : 
8 H A N D, NDIA OFFIOE, 
ELECTRIC " COLONIAL AND FOREIGN 
gy , it teach, 
4 HYDRAULIC 
POWER. RAILWAYS, DOOKYABRDS, 


THEoMmMAS SMiTe, HARBOURS, &o., &o 


STEAM CRANE WORKS, OLD FOUNDRY, ee 
RODLEY, near LEEDS. Loco, Sraam Gav 


BOILER- FEEDING "SPECIALTIES. 


9 FEED-WATER HEATERS. 
Wh, IRS piREcT-acTING FEED PUMPS. 
EVAPORAT ORS. 


COMBINATION FRED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS. 


Universally used in the Mercantile Marine and by the British and Foreign Navies. 


London Office : Gs. & J. WEIR, i TpD.. 


1, Billiter Buildings, Billiter Stet kL. |(_ COA TFT EOoaRT, GLASGOW. 





2081 























“Giweir, Glasgow.” «27 
Telegrams “ Hydrokineter, London.’’ 








wa wns 
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SMITH & GRACE. 


SMITH’S PATENTS 


o_—- FOR THE —— 


TRANSMISSION OF POWER. 


SMITHS PATENT SCREW BOSS & SCREW BUSH 


BELT PULLEYS” 


SLE -FrIxiI NG. 
NO KEYWAYS. NO SET SCREWS. 
THOUSANDS IN USE. 


NO KEYS. 


SeREW BOSS \ 





OR SET SCREWS s| 
WANTED \ 


li nee | ge x 
} L a aa 
BRU ween 
i ia 





SMITH'S PATENT SELF-OILING LOOSE PULLEYS. 


Will run for Months without Attention. 


Smith's Patent Swivel Adjustable Self-Oiling Bearings, 


SHAFTING AND ALL ACCESSORIES. 








Patentees & Manufacturers— 


Smith & Grace} 


Engineers, THRAPSTON. 


LONDON: 35, QUEEN VICTORIA ST., E.C. 


Telegrams: “ GRACE, THRAPSTON.” 1902 





OVERHEAD 
TRA VE LLERS 

















ELECTRIC TRAVELLER. 


In SIZES from 1 to 100 TONS, 


Illustration of 20-Ton, working on Vaughan & Son’s premises, having three reversible 
motors—that is one for each motion, all under the control of the attendant in the cage, 
fixed as shown on the outside end of one of the girders, 








ADVANTAGES. 


NO BELTS. NO ROPES. NO CROSS SHAFTS FOR ORAB. 
NO HEAVY DRIVING HEADSTOCK OR PULLEYS. 


High Speed of longitudinal traverse from 300 ft. per min., with light 
loads, variable instantly down to.zero. 

High Speed of cross traverse, viz., 150 ft. per min.; variable to zero. 
Small amount of Power absorbed: no power or current used except 
when Crane is actually hoisting or travelling. 

Ease of control in each motion by simple movement? of respective 
switch handle. 




















4 
ROPE POWER TRAVELLER. 


In SIZES from 2 to 100 TONS, 











PLATFORM TRAVELLER. 


With STEEL CRAB SIDES. In SIZES from 2 to 50 TONS, 





OVERHEAD SELF-SUSTAINING HAND POWER TRAVELLER. 


Worked by HAND CHAINS from below. In SIZES from 3 to 10 TONS. 


VAUGHAN & SON, 


« Vaunting! Mane Manchester. . ENGINE ERS, 


MANCHESTER. 


Agent for Scotland: GEORGE BLAIR, 38, Queen Street, Glasgow. 








Agent for the North-East Coast: C. W. FAIRWEATHER, 13, Mosley St., Newcastle-on-Tyne 
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AB pane Used on 
WASON'S PATENT TOWER BB BRIDGE. 
WEARABLE, “z= 
MON-SLIPPING een 
‘Ps ORR RONEN RE SO 
= TREADS. 
MRP ITT 


Covers, 
— CATPTS, TREAD, SXXDIGATE, ub, 


Coal Plates, oe. 
1859 






Contractors t 
om wr? m, ice Yana 











FINEST 
LUBRICATING 
OILS 
FOR ALL USUAL AND 
SPECIAL PURPOSES, 
SNOWDON, SONS CO. 


Bowa Fipz MawvuracTuRERs, 
MILLWALL, E. 
.* SmowpErt, Loxpox.” 
















sSIALHE Me 
ioe WE x” 


SEDGWICE 
PHOTO-ETCHER, 


=== FOR 


BEST HALFTONE BLOCKS 


| — SEE SAMPLES — ¢ 
APPEARING JIN 


CURRENT NUMBER 


1298 




















Bradley Pulverizer Co., 


MANUFACTURERS OF THE 


GRIFFIN MILL, 
87, WALBROOK, LONDON, E.C. 








View of 30 in. ne M ‘ 


350 


Griffin Mills in successful oper- 
atien on Ores, wet or dry, 
Cement Clinkers, &c., &c. 





2375 


SEND FOR FREE ILLUSTRATED CATALOGUE, 











“A Speciality, based on Scientific Studies and Practical Experience over many Years.” 
ELEIN’s PATENT 


WATER RE-COGLER 


FOR RE-COOLING THE CONDENSING WATER OF STEAM ENGINES; ALSO FOR COOLING LIQUORS IN BREWERIES & DISTILLERIES, 


wi 150,000 I.HP. working all over the + a 








FUEL SAVED, POWER GAINED. 
RESULTS GUARANTEED. 
When used in tion with Condensing Engines 









Uses the 
SAME INJECTION WATER OVER AND OVER AGAIN. 
REDUCES THE TEMPERATURE OF INJECTION 
WATER to 80 degrees Fahrenheit in summer. 
Increases the Vacuum. Decreases Coal Consumption. 
INCREASES POWER. 


Can be worked in conjunction with existing reservoirs, 


or 
RESERVOIRS CAN BE ENTIRELY DISPENSED WITH. 





: Minimum of space required for apparatus, 
Veet EVEN SO LOW AS A QUARTER OF A SQUARE FOOT 
per indicated horse-power, 


Catalogue “oO” Post Free 
ON APPLICATION TO SOLE MAKER AND LICENSEE, 


=. RnR. PUT, 
8 & 9, South Parade, MANCHESTER. 
also at Liverpool and Belfast. 


<sfiil 





























pen Vo 000 er—Natural Draught. Telegrams: “ Putz, Manchester.” a Re- cooler—Artificial Draught, 
<“EUR EE A.” 
4 ESTABLISHED. 4 MAKERS TO H.M. 
1863. GOVERNMENT. 
SPHCIALITIBS : 
‘*Eureka” Water Gauge Glasses Bent Spirit Level Tubing 
Thermometer Tubing, Enamelled and Plain Syringe and Syphon Tubing 
Barometer Tubes, Enamelled and Plain Hydrometer and Saccharometer Tubing 
Cylinder Tubing, Enamelled and Plain Ornamental and Coloured Tubing 
Egg and Hour Glass Tubing Coloured and Flint Cane, &e., &e. 





JOSEPH TOMEY & SONS,“ ism:"* BIRMINGHAM. 


LONDON WAREHOUSE & SHOWROOMS —98, HATTON GARDEN, Ec. ™ 


The SULZER PATENT STEAM ENGINE 


(SINGLE, COMPOUND, OR TRIPLE). 


[THE advantages and economy of these En- 

gines have been incontestibly proved by 
the fact that this system is more largely used 
on the Continent than any other. Since 1867 
Messrs. Sulzer alone have censtructed 1870, 
and, including those made by other firms, the 
number is over 4000. 

Repeated exhaustive experiments have shown 
the smallest consumption of steam yet regis- 
tered with any engine, as verified by independent 
engineers and other competent authorities. 

STEAM OONSUMPTION. 

friple Engines, 12 to 12} Ib. per I. HP. per 
hour, with 180 to 150 Ib. steam. 

With Compound Engines, 14 to 15 Ib, per 
1. HP. per hour, with 80 to 100 Ib. steam. 

These resulte from careful teste and experi- 
ments. With superheated steam slightly better 
results are obtained. 

Particulars of Superheaters given 
for Superheating Steam in Boiler 





























SOLE MAKERS POR THE UNITED KINGDOM Fiues, or with separate fires. 
BRYAN DONKIN & CO., LTD» 
55, Southwark Park Road, London, S. 7. 2175 
SOLE AGENTS FOR GRANGER’S FURNACES FOR LANCASHIRE, YORKSHIRE, &c. | MANUFACTURERS OF ROOTS’ PATENT OIL ENGINES, 
MANCHESTER OFFICE + «© -¢ > oo Mr, H. THOMAS, 10, Maweon’s Coampens, Deanseatz, 
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THE “LANCASTER” 


R.T.M. 


METALLIC PACKINGS. 


The “Lancaster” Packings have been introduced to meet the 
requirement for a Metallic Packin g which shall be at once simple, 
and, at the same time, perfectly efficient. In the best existing 
forms of METALLIC PACKINGS hitherto made the metallic blocks 
are kept in position against the rod by means of a number of small 
springs, which are troublesome to manipulate and easily lost, thus 
causing much inconvenience. In the “ Lancaster” Packings these 
are replaced by one, or in the larger Packings by two springs, 
which, completely encircling the block, press them to the rod with a 
PERFECTLY EQUAL PRESSURE, at the same time leaving 
them free to give with any oscillation which may occur owing to the 
rod being out of truth with the cylinder. The Spring is capable of 
bei justed without taking the Packings off, and can be 
TIGHTENED IN THREE MINUTES after the outer casing has 


been removed. 

























LANCASTER & TONGE, LTD., 


ENGINEERS AND BRASSFOUNDERS, 
PENDLETON, MANCHESTER. 


THE “GLOBE” OIL ENGINE. — 


Sole Makers: POL.L.0CE.,, WHYTE & WADDEIIXZ, 
GLOBE ENGINEERING WORKS, JOHNSTONE, 

Is —_— recommended. 
imple, strong 
economieal, reliable. 
No skilled labourrequired. 


It requires no Special Oil. 
No question of Insurance 


No Lam aired fte: 
0 re after 
Ane me 
No soot or ashes to 
remove. 

No attention required 
whilst running. 
THOROUGHLY RELIABLE 
AND GUARANTEED. 
ALSO SOLE MAKERS OF 


“GLOBE” GAS ENGINE. 


London Representatives— 
A. J. HUNTER & CO., 


11, Queen Victoria Street, 


GALLIDAY'S torres § 








~ 


Always Sent on 


9522 


Approval, 























| 











5 Fitters 


— 














PUTERED 
MAIN 


END VIEW 


Plant as fixed at Crewe, dealing with 50,000 gallons of Water per hour, 
4a@f 6This Plant was started March, 1889, and is giving every satisfaction. "WA 
Leicester, 30,000 Gallons per hour. Bedlington Local Board, 40,000 gallons per hour. 
Smaller Plants at Colwyn Bay Local Board, fixed in 1884, & Carnforth & District Water Works Co.,Ld., fixed in 1898. 


BOTH THESE PLANTS ARE DEALING WITH ABOUT 10,000 GALLONS PER HOUR. 


J. HALLIDAY & GO,, woes." MANCHESTER, 


Water St., Ashley Lane, 


ENGINEERS AND FILTER MANUFACTURERS, 


MAKERS OF HIGH-PRESSURE SELF-CLEANSING FILTERS TO DEAL TH 
GALLONS OF WATER PER DAY. arg senile ceo: 9 


Low-Pressure or Gravitation Filters on Improved Principles, also Water Softener. 


CHADBURN & SON’S 


“Duplox Gang” Telegraph 


ENGINE TELEGRAPH. 


BRIDGE Hand and Automatic 
fRANSMITTER . 
Showing on Bite et ee Workiag 






DUPLEX GONG. 


ENGINE-ROOM Deep Gong for Ahead. 
INDICATORS. { Gong for Astern. 





4° s7EERING TELEGRAPHS. 
“LOOK-OUT” TELEGRAPHS. 
DOCKING TELEGRAPH. 
Tachometer—Revolution Indicator, 
Showing at a Glance ba ed of Revolutions per 


Over 4000 Vessels fitied, including British and 
Foreign Navies and Mail Steamers, Yachts, éc. 


OHADBUBN’S PATENT ENGINE OOUNTERS. 
TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 


GLASGOW: 69, Anderston Quay. 

NEWCASTLE-ON-TYNE: 33, Quay Side. 

LONDON: 105, Fenchurch Street. 
EXHIBITION AWARDS: 1671 


London, Paris, N.-E. Coast, Amsterdam, 











BSTIMATES FREB. | Telegraphic Addseop—“ Fiyrans, Manowastes.” | BSTABLISHED 1870. 1612 





Fisheries, Antwerp, Liverpool, & Havre, 
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SAMUEL PLATT, ENGINEER, WEDNESBURY. |WHITMORE & BINYON 
COMPLETE 64, Mark Lane, London, E.C. 
Tl _1_ Plants WORKS - - WICKHAM MARKET, SUFFOLK, 
eg A oo (RICE MILLING MACHINERY 


AND 
MM wing 
i Machinery 


e.3) FOR SAME, 


, 4 ‘ely 


ce I scre 






sires 


NUT FORGING MACHINE. 








GEORGE a Ltd. 


LIONEL STREET FOUNDRY, BIRMINGHAM, 


 THILLED ROLLS 


AND 





Connection re Hydraulic 


FLOUR MILLING SAGINNERY 


Portland ‘Cement Making. 
Diamondiferous Earth Washing. 


REPLACE jour 


Hydraulic Slide Valves by our 


“a J PATENT 
WORKING VALVES 


Which require Little Repairs, 
No Lubrication, and give 
No Trouble. 


GEO. SCOTT & SON, 


44, Christian Street, 
LONDON, E. 


9460 





Machinery 
for 





WHITE RICE CONE HURST. 









Pressure. 





Machine, 





Seated 








Complete ROLLING MILLS for all Metals. 
Machinery for Making TUBES and WIRE. 


__MILL GEARING of every description. » is 


RAPID CAULKING, 


CHIPPING, SCALING, AND BEADING TOOLS, 
PNEUMATIC AND STEAM. 


ONE TOOL does the work of 6 to 8 MEN is hand. 


= ee ccei 

















ti | 


i) 











PATENT. We IN USE 
S 
Air Oompressing Tele. Address— 
Plant “ @LENROS, 
supplied complete. : iM a GLASGOW.” 
Ee. G. ROSS AS SON, 


GREENBEAD ENGINE WORKS, GLASGOW. 


GOAL MINING, SIZING & WASHING PLANT. 


hitecien, Concentrating, Screening, 

Elevating, Conveying and Loading Machinery for any Minerals. 
PATENT CHAIN HAULAGE, SPIRAL SCREENS, SHAKING SCREENS AND KEEPS. 
Patent Coal Breakers with Splitting Action. Coke Breakers. 
HIGH CLASS ENGINES, BOILERS, PUMPS, FANS, AIR COMPRESSORS, ROCK DRILLS. 


Section of Coal Washery sup- 
plied, and treating 1200 tons 
















Washe Anti-Brea’ 
for Nu — d per day of eight hours, : ~~ 
or Fing oat — 
with Felspar Iron Buildings, 
Beds. Roofs and 
Frames of all 
pars T kinds. 
Complete Perforated 
Recuperation Plates. 
of the sludge 
for Coke Testing \ Works 
Making. pSISEE- no 7 at KALK. 


Numerous Plants already supplied by us of cont neg up to 2500 som In 10 hours. 


THE HUMBOLDT ENGINEERING WORKS sh, KALK, tr. cologne. 


Representatives for England :— 
W. E. KOCHS, Engineer, 11, The Parade, CARDIFF (and at SHEFFIELD). 
H. HERMANN, Engineer, Cranleigh, Woodford Green, LONDON. 





2051 








Sole Makers of RIGBY’S PATENT STEAM HAMMERS. 


EDWARD G. HERBERT, 


Cornbrook Park Tool Works, MANCHESTER. 


PATENT ECCENTRIC GRIP VICE DOG. 


Drays the work down on table in gripping. 
Has attachment for holding very small aes dead es 
on table for planing all o 




















— Sent on Approval. — 


























Shafts and pin of 
Siemen’sMartin < 
INGOTSTEEL. Webs 
ofbestforgedlron. .-*- 
Shafts uptolSinches 
diameter COMPLETED G21" 
IN 70 HOURS from the receipt of dimensions. 
larger Shafts proportionately quick. e 

Above letters to be telegraphed with “ 
corresponding dimensions. , 


ee 












——- 
oe a 





“THOMAS aaa & SONS, LTD., 


7 * Marine Engineers’ Heavilepeell. 








= 
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THEE VicEs OF THE AGE! 


THE 66 CLIM AX. 99 INSTANTANEOUS 


Steel-Faced Jaws and Steel Sliding Bars. IN ACTION. 
Open FURTHER, Hold FIRMER, and MORE DURABLE 
than any other Rapid-actio m Vice. = 
















Width o of Ja WS “— : os = 


h! 
ste 














Opening = 
Soent Steel Sliding Bar’ “ape 2b 18 sity it 
Price *e 

Weight al about .. «e* | 471b. | 641b. 1100 1b.! 150 Ib. 





GOLD MED AX, AT INVENTIONS EXHIBITION. 


fog The BIECTOR CONDENSER, 


MORTON'S PATENTS, 


Produces a vacuum in all classes of Steam Engines, Steam 
Pumps and Sugar Pane, Saving from 95 80 60 per cans. 1s otenma. 





Sole Manufacturers and hens Fath to Od pa 


— MORTON & THOMSON, GLASGOW. 


‘MeDOUGALL’S PATENT 


MECHANICAL STOKER, 


Simple. Durable. 
Docks, Lonpo! 


MILLWALL 
An entire absence of smoke. No trouble whatever or wh the bere 


Cuester Watsr Worss Oo. 
The Mechanical Stokers, fixed 1880, gave this Oo. such thorough satisfaction, another set was ordered 


July, 1882. 
ra ANCHESTER ALUM 
rience: Meantime another form of stoker tried, Uitisuately subetivuyed iy the 
OE & SONS. 
Excursion Wo! 


<—- SP. 
ORKS, DEWSBURY. 
ost satisfacto = as regards economy of fuel, emoke-consumption, and simplicity of 
wale! parte 5, B BULLOOK, Lp 
CarLineHow Miuis, BatTuzy. 
We find a considerable saving in fuel and labour, besides being — ~~ aor 
KE WILFORD & OO. 


W. B. HAIGH & CO., Ld., Globe Ironworks, OLDHAM. 
AGENTS WANTED WHERE NOT REPRESENTED. 














Coal bill reduced 25 per cent.. 


welve years’ 



















TACHOMETERS ortaste. 
TACHOMETERS naine room patterns. 
TACH — ETERS wovcatina speep In MILES 


For Railways & Electrical Tramways. 













0, BEREND &CO. gp 


LIMITED, 


DUNEDIN HOUSE, 
BASINGHALL AVENUE, 


LONDON, E.C. 


TURBINES 


“LITTLE GIANT” 


Double Turbines give the highest 


























to fix. 


OVER 42500 SOxr.D 
(253 to the Canadian Government.) 
Built in 76 Sizes, both Vertical and Horizontal. 


| PELTON WHEELS. 
NEW CENTRIFUGAL PUMPS 


S. HOWES, 64, Mark Lane, London. 


Contractor to H.M. Government, also Russian, French, Dutch, Indian, 
Egyptian, Turkish ‘and Cape overnments, 











Manufacturer : 





2345 


Of various Sizes with all the latest im 


efficiency. Simple, easy and cheap | . 


PECKETT & SONS, BRISTOL. 

















LOCOMOTIVES 1s 


rovements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 
Full Particulars on Application. Telegrams : “PECKETT, BRISTOL.” 


FRASER & CHALMERS, 


LIMITED. 


43, THREADNEEDLE STREET, LONDON, E.C. 
Works: ERITH, KENT; & CHICAGO, ILLS., U.S.A. 


DRY CRUSHING MACHINERY. 


COMET CRUSHERS & FINE CRUSHING ROLLS. 
CYANIDE PLANTS. 











MAKERS OF ALL CLASSES OF IMPROVED 
Mining, Milling, Smelting, Concentration, 
and Leaching Machinery. 





nam 
I 
COMET CRUSHER. 





ii 
{NN 
MINI 


(ifit 


z 


Isl 


SPECIAL CATALOGUES ON APPLICATION, 
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NOW READY. 


Demy 4to, handsomely bound in Half Morocco. 
About 700 pp., Illustrated, and containing many Tables, 
Diagrams, and Working Drawings. 


ELEGTRIC 


RAILWAYS « 


THEIR CONSTRUCTION AND 
OPERATION. 


BY 


PHILIP DAWSON, C.E. 


Crown 4to. Cloth. 


Price £2 2s. Od. 


TRAMWAYS: 





Revised, Enlarged, and Brought up to Date 
from “ENGINEERING.” 


Gilt Lettered. Price 13s. 
Numerous /llustrations and Plates, 


EXPERIMENTS 


ON 


STEAM BOILERS. 


REPRINTED FROM “ENGINEERING.” 


BRYAN DONKIN, M. 


NOW READY. 


With 


BY 


.C.E., M.l. Mech. E., 


AND 


ALEX. B. W. KENNEDY, LL.D., F.R.S., M.1.C.E. 








OFFICES OF “ENGINEERING,” 
35 & 36, BEDFORD STREET, STRAND, LONDON, W.C. 








PODER NS 











THOMAS BRADFORD & Oo. 
LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Crescent Iron Werks, MANCHESTER. 
140/8, High Holborn, LONDON. 3 














THE 
am 310) -107-¥\\ ie 


PLUMBAGO LUBRICANT. 


c. Cc. gill & CO., 








SCHOFIELD’S PATENT 


SOLLAPSIBLE = = DOGK 
3 aoe : 





THE CHEAPEST 
THE BEST. 
THE MOST STABLE. 
CAN BE TOWED TO 


PART OF THE WO) 
on , 








JAMES " SOHOFIELD, Deuaveiater, 21, GROVE ST., HULL. 








"oS JENKINS OG 


THE PERFECTION OF JOINT PACKING. 


Instantaneous, does not squeeze 


joint. We guarantee it to last for 
years on any and all pressures of 
steam or any kind of joint where 
packing is required. Does not rot, 
burn or blow out, therefore the 
best for all purposes. All genuine 
stamped with Trade Mark like cut. 


Bf your dealer Gees not carry our goods in stock, write 
for informatio’ 
Senki ins Bros. 71 John St., New York, U.S. A. 





out and not necessary to follow up} 4 





OFFICES OF “ENGINEERING,” 
35 & 36, BEDFORD STREET, STRAND, LONDON, W.C. 





GLENBOIG UNION FIRE CLAY CO., L". 
es G Pe see ee ee Ye 
=< %s, 





yy 


WHERE OTHERS MELT OR SPLIT UPCLENBOIC STAND® 
48, WEST REGENT ST., GLASGOW. 1921 





¢ Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 


$s Line on White Ground, 
: PRINTED PUNCTUALLY 
s TAN Xu ne 


Railway Approach, London Bridge, S.E. 


. B. TREASURE & C0. 


mm GAUGE GLASS MAKERS, 
STEAM GAUGE MAKERS, 
LUBRICATOR MAKERS, 
WATER GAUGE COCKS, 
INDIA-RUBBER WASHERS 





' 8, VAUXHALL ROAD, 
LIVERPOOL. 


1 Contractors to Hd 0 BM. Admiralty 





SAMPLES | FREE ON FON APPLICATION. 








it, cold, steam, or € 
nequalled tor ing h ted bearing } ‘ . 
vents Incrustatron in ben { ! ’ 3 
dred ways oenpyineer should be th bd 
! 
Tt Gale nates 


Any Pressure up to SIUb.z per square inch. 


HERBERT MORRIS & BASTERT, Engineers, ATTERCLIFFE, SHEFFIELD. « 








bret Ae 


| 
; 
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THE LION SPRING CO., 


OLDBURY. 
MANUFACTURERS OF HIGH-CLASS 


SPIRAL & FLAT SPRINGS 
For all Classes of Machinery. pe 





362- > 
M¢NEIL’s 


T UNBREA 
PATE EL Ladin Ble 








til 


These Ladles are manu 
by a patented process, each from 
a single age without weld 


3i” 


of metal only weigh about 7 Ib. 
each, ey are made of all ca 

cities from 30 1b. to 50 cwt., with 
or without lips; also mounted or 
unmounted. ey are also suit- 
able for chemicaland metallurgical 
processes, List of sections and 
prices on application to 


CHAS. McNEIL, dr., 





k | K 
NNING park iRONWon 
GLASGOW: 


a — 
< ” _ 











1868. 


\ 


CENTRIFUGAL PUMPS 


AND PUMPING ENGINES, 


= eee Veen oouD GLAscow 





Wt) 





STEEL pirate FANS po 


AND 2371 | 


aus EXHAUSTERS 


New Principle. New Design. 
Noiseless, Frictionless, Ca: 

___ increased, Great Saving in Power. 
High Class Workmanship. Moderate Price. 


SoLte Makers: HODGES & CO., 
Cazenove Rd., Stoke Newington, LONDON, N. helo ep 


Cito’s Patent Anspect 


OR 


RAIL LIFTER 


Full Particulars in 
‘* ENGINEERING ” 
of 4th December, 1896, 
OR APPLY TO— 


PAUL ROTHERMEL, 
Swedish Iron 


and Steel Merchant, 
105, LEADENHALL STREET, 
LONDON, E.O. ™ 





ity enormously 


























oe 


Extension of Liverpool St. Station, Great Eastern Rly. Terminus, London, 


ANDY HANDYSIDE & CO,,L®- 


Britannia Works, 104, Queen Victoria St., 
DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 








| wos sod 






h < 
LE —_—— 


‘SANIHOV 
INILVHIDIITY FD 








:' 1854 


ALEX. WILSON, 


ENGIN EEE, 


172, Fenchurch St., LONDON, E.C. 


TELEGRAPHIC ADDRESS: “INGQENIEUR, LONDON.” 











THE FOLLOWING COMPOUND SURFACE CONDENSING 


LAUNCH & MARINE ENGINES 


ARE FOR SALE: 
One Gin. and12in.by 8in. Two 7 in. and 14in. by 12in 
Two 8in.and16in by 10in. One Qin. and 18 in. by 10 in. 
One 11 in. and 22in. by 14in. One 16 in and 32 in. by 22 in. 


2355 


FORMERLY oF tae VAUXHALL IRONWORKS. 





The Richardson 
_ I. R.” 


ARG LAMP 


(Made in England), 


= Price £38. 
| UNEQUALLED FOR 
STEADINESS, 
SOUND 
MECHANICAL 
CONSTRUCTION, 
DURABILITY AND 
SIMPLICITY. 
1998 






Send for full particulars. 


A. W. Richardson, 

Skew Bridge Works, 

PATRICROFT, nr. 
MANCHESTER. 














ROBERT WARNER & 00'S 
NEW PATE 


WINDMILLS. 





Cuts Chaff, &c. 
One of Robert Warner & Co.’s Patent Windmills 


Makers of Water Wheels, Turbines, Centrifugal. Pumps, Chain Pumps, &c. 


was erected and shown working at the 
Royal Agricultural Show, Manchester. 


Saves Coal, Pumps Water, Grinds Corn, 





a TESTIMONIALS ON APPLICATION TO —— 
27, Jewin Crescent, Crippl , LONDON, E.C. 
Telegraphic Addresses: “ Hrpxoxeaicat, Lewpow,” 


mY, WaLton-on-NAzE. 





“* Founp: 
neering Works, WALTON-ON-THE-N. Essex. 
Engi 7 Price from 217, ws , 2392 
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HYDRAU LIC TOOLS 


FIXED RIVETTERS, 
PORTABLE RIVETTERS, 
PUMPS, ACCUMULATORS, 

PRESSES, &c. 


APPLY— 


RICE: CO. 


ELLAND ROAD, 
LEEDS. 


ee “Press, Leeds,” 5." a 









































HYDRAULIC PUMPING ENGINES. 


MAGNOLIA METAL. 


oe BRITISH MAKE. £70 per ton, in ton lots. ATLAS BRAND. 
| Guaranteed at least equal to the American make, with which we have no connection. 


ALSO MAKERS OF THE CELEBRATED 


DATLAS snmere METAL 


W HICH Is THE BEST IN THE WORLD. 
































THE ATLAS METAL C0., Ltd., 75, Oueen Victoria St., LONDON, BG, and 38, Victoria Buildings, MANCHESTER. 


ATLAS BRAND. ieee: “ATLASERZ, LONDON” “ATLASERZ, cain - 1941 


FRIED. KRUPP, Cast Steel Works, ESSEN-on-the-Ruhr, 


uals MAEHR OF => 


Orucible and Siemens-Martin Steel For and ages gh hy Bo —— 
oiler 
















Also Cast Steel Stem, Stern and Rudder Frames; Steel Shi les, Bars, &c, 
Forged and Cast Stoel Rolls, Pinions, Ho » te. for Ro Mills. Best Cast-Steel Tyres. 
Rootehe audi Straight Axles, ught-Iron and Oast-Steel Disc Wheels, &c, 





Finished Guns and Steel Shells. Also Solid Steel Armour Plates, Tool Steel of all Descriptions, 
Apply tt AUGUST REICHWALD, Sole Representative for the United Kingdom, 9, New Broad Street, LONDON, RC, } 


Uae ot rece = mam en 


THE INDIA RuBBER, GUTTA Same \ & _ TELEGRAPH Works C®: LT: 






























| LIVERPOOL ; 54, Castle Street. 
| BRADFORD: 1, Tanfield Bags., Hustlergate. 
| SHEFFIELD: 1, Fitsalan Square, 

| CARDIFF . Pierhead Chambers, Bute Docks. 







| BRISTOL; 98, Clare Street. 

| MANCHESTER : 8, Sussex Street. 

| NEWCASTLE-ON-TYNE : 60, Westgate Rd. 

|| PORTSMOUTH : 49, High Street. 

| BIRMINGHAM: 27, Albert Street. 

| GLASGOW : 8, Buchanan Street 
BELFAST: 88, High Street, 

| DUBLIN : 18, Bt. Andrew Street. 































TELEGRAMS. 
Head Offices—Silvergray, London. 


Works—Graysilver, London. 


















SS 


“SIL Ysevow sr ieee 


WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE... OFFICES: 106, Cannon St., LONDON, E.C.. 
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THE EDWARD P. ALLIS CO., Milwaukee, Wis., U.S.A. 








REYNOLDS CORLISS ENGINES 


HORIZONTAL and VERTICAL, 
COMPOUND and TRIPLE EXPANSION. 








ICE AND REFRIGERATING. MACHINERY. 2379 





Engines fo See Palvays, 2 Electric Lighting. 





SS eee Ore Crushers, Crushina Rolls, Stamp Mills, Concentrators, 
BLOWING ENGINES, HIGH DUTY ™ Gusénat iting, Willthe and tated bm a = 
HOISTING ENGINES, AIR COMPRESSORS. | PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY. 

















‘WESTINGHOUSE ELECTRIC COMPANY, L* 


32, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 





Contractors for all kinds of ELECTRICAL ENGINEERING UNDERTAKINGS, CENTRAL STATION ELECTRIC -LIGHTING, 
ELECTRIC RAILWAY and TRAMWAY SYSTEMS. 


The TESLA Polyphase ALTERNATING System of Electrical TRANSMISSION, by which POWER, INCANDESCENT 
and ARC LIGHTING may be MOST EFFICIENTLY SUPPLIED from the SAME CIRCUITS. 


The Well-known SHALLENBERGER METER for Alternating Currents as approved by the BOARD OF TRADE. 
WURTS LIGHTNING ARRESTERS for Continuous and Alternating Currents. 


HIGHEST EFFICIENCY. TRANSFORMERS. LOWEST PRICHS. 


FOR FULL PARTICULARS, PRICES AND PAMPHLETS APPLY TO THE OFFICES OF THE COMPANY AS ABOVE. 2215 




















ALLEY & MAGLELLAN, Ewcincens & SwipsuiuneRs, CLASCOW. 








View showing some Ligitt 
Draught Steamers lying 


in our Yard. = 





CATALOGUES ON APPLICATION. 

















View showing some 





Hopper Barges lying in 






our Yard. 
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1 ig: Sale, through death of 
owner, 4 in. TRANSIT THEODOLITE, by 


circles, solid 


Stanley. Vertical and horizontal 8, 

leather over case, with tripod complete. W ill take 

£15, or near offer.—DODD, Kirby Cane, nae 
5 ‘) 


Norfolk. 





= Sale, Hydraulic > Pumping 


ENGINE, 16 ft. 7 in. bed, driving cylinder 5 ft. 
long by 1 ft. 8} in. diam. Also Two HYDRAULIC 
CAPSTANS and three RAMS. — Apply, POLLOCK 
AND BROWN, Union Wharf, Southampton. | N 501 


Fo Sale, the Patent of a 1 Cold 


Sawing Machine, cutting twice as much as the 
best in the market, and to be built to a very moderate 
price.—For partic -ulars, address R. 5327, care of 
Nryrovup & Son, Advertising Offices, 14, Queen Victoria 


452 


Street, London. N 45 


Re Sale, on Hire Purchase, 


MACHINERY of eve! pope pe lied on 
deferred payments ‘” for cash, new and second-hand ; 
write for circular; in stock, including Lathes 
(all sizes), Drilling Mack Machines Saw Benches, &., &. 

ROWLAND G. & OO., 12, Gt. St. Thomas 
Apostle, London, EO 1142 


Fa Sale :— 
160 tons F.B. STEEL RAILS, 56 Ib. per yard, 
long lengths, condition equal to new, cheap; also one 
second-hand 12 in. Gwynne’s Patent CEN’ RIFUGAL 
PUMP, with double engines attached and foot valve, 
complete and in thorough order. 

Prices and iculars on application to— 
BUTTERS BROTHERS & CO., 

20, WATERLOO ) Senaee, GLaseow. 








2206 
_ See Miustrated Advertisement, April 16, page 71. 


FOR SALE, NEW AND SECOND-HAND 


'['ypewriters. 


THE AVENUE TYPEWRITER EXCHANGE, 
196, StRanp, W.C. 


See Displayed Advt., last issue, p. 75. 
S hafting. 


PERFECTLY TRUE. BEST QUALITY. 
Immediate delivery from London Stock. 
All sizes, }in. to 3 in. diameter. 
Any length up to 16 ft. 
LARGE STOCK OF SMITH’S PATENT SCREW 
BUSH PULLEYS. 
2336 


BUCK & HICKMAN, 281, Whitechapel Road, E. 


alae gen pee 
Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers ., now ready.— For list apply, 
KEIGHLEY ENGINEERING Co., Keighley. 609 


Ky Delivery.—36-in. Pillar 


Drilling Machine; 30-in. ditto; 8}-in. 8. 8. 8. &s. 

Gap Lathe, 8 10 and 12 ft. beds ; 6h-i in. ditto, 6, 7 and 

8 ft. beds; 4 ft. by 2 ft. aquare Planing Machine. 

Shaping and Punching Machines in progress. 
GEO. BOOTH & OO., Halifax. 


Ilools for Sale Cheap. Must 


be REMOVED :— 

Keel Plate or Garboard Strake Bender, 1S ft. wide. 
Boiler Shell Drill, with two standards ; Vertical Boiler 
Flue Flanging Machine, up to 4 ft. 6 in. diam, ; one 
ditto, up to 4 ft.; Angle Iron Bending Machine, 
Portable Hydraulic ‘Riveter, hinged type, 30 in. gaps, 
Zin. Lever Punch and Shear; }in., jin. and @ in. 
Single-ended Punches and Shears ; 
Punch ; Horizontal Punch and Angle-iron Cutter ; 
three Radial Drilling Machines, three Radial Drills, 
30 in. and 86 in. Pillar Drills, 1fin. and 3 in. Screwing 
Machines, Planing Machine, 4 ft. by 2 ft. 5 in. by 2 ft. 
7 in., Double Railway Wheel Lathe, to turn wheels up 
to 6 ft. diam., 11 in. centre Lathe, 12 ft. gap bed ; 13 in. 
centre Lathe, 28 ft. gap bed; two Hot-iron Saws, 
6 in, centre Lathe, by Sir J. Whitworth; Portable 
Drilling Apparatus, by Smith & Coventry, for drilling 
furnace mouths; Richard’s Forcing Mac ‘hine, No. 0 
size ; Hydraulic Press, for pressing paper rolls ; 4 HP. 
Gas Engine, and sev eral other Tools. _N 516 

Apply, RUSHWORTH & CO., Sowerby Bridge. 


I ondon Stock.—Machine 
A TOOLS. 
ENGLISH. 


Screwing Machines :— 


For Hand, in in. to 2 in. tubes 
For Hand or Power, } in. to3 in. tubes. 
LATHES.— 
9in. by 12 ft., Sliding, Surfacing and wipe siggpeon 
Two8in. by Sit. 
4} ft. arm RADIAL DRILLING "MACHINE, Box: bed, 
Universal Head. 
36 in. Back-gear Pillar DRILLING MACHINE 
30 in. ” ” » ” 
24 in. ” ” ” ” 
18 in. Ungeared 
MILLING MACHINES, Bac ‘k- geared, with Self-ac ting 
Feed and Automatic Stop. 
=, MACHINES, Vertical, with Self -acting 


PLANING. MACHINES, 6 ft. by 2} ft. by 25 ft. 
Sh ft. 





1961 


ax. 2023 


1} Bar Shear and 


by 16 in. by 16 in. 
2 ft. by 12 in. by 12 in. 
BRASS-FINISHING MACHINES. 
SAW BENCHES, for 18 in., 26 in. and 30 in. Saws. 
PUNCHING and SHEARING MACHINES, Single 
End, Punch ¢ in. through § in., Shear § in. 


- in = Mm. go om 
AMERICAN. 

Lincoln Pattern MILLING MACHINE. 
Cincianati Universal CUTTER and TOOL GRINDER. 
LATHES, Lodge & Shipley, 7in.,8 in. and 9 in. centres. 
7 in. by 6 ft. wey ATHE, 1 in. Hollow Mandrel. 
MONITOR LATHES. 
DRILLING MACHINES, Geared or Ungeared. 
Sensitive DRILLING MACHINES, 1, 2, or 3 spindles, 
CHUCKS of all kinds. 
PLANING MACHINE, for 4 ft. by 20 in. by 20 in. 


” ” 





: . in Sheek at 
ae & Co.’s Show Rooms, 
5, 147, 149, S Johar St., ge London, E.O. 


Telephone 6626, Ho 
Telegrams : ‘ Pied, on - 1825 





AVONBANK ESTATE, 
ST. PHILIPS, BRISTOL. 


TO MANUFACTURERS AND OTHERS. 


Te be Let or Sold, Sites|™ 
SUITABLE FOR 
THE ERECTION OF FACTORIES, 
FRONTING THE 
KENNET AND AVON CANAL, WITH RAILWAY 
SIDING (G.W.R.) 





Apply to JOSIAH THOMAS, Surveyor, 
Nicno.as StREET, BRISTOL, 
orto JAMES & HENRY GRACE, N 478 
24, CuarE Street, BRISTOL. 


conomical Manufacture ! ! 
Special Labour-saving Tools designed for any 
proeess. A stock of Drilling Machines, Milling Ma- 
chines, Shapers, Lathes, as designed for the British 
Government and for eminent engineers. Over 500 
Second-hand Tools to be sold cheap for clearance ; 
now 4 your precise requirements. Terms, cash or 
it. 
BRITANNIA TOOL FACTORY, COLCHESTER and 
LOUDON. Letters, Colchester. "Catalogues 6d. 2066 


estinghouse High - speed 
Enclosed ENGINES FOR SALE; three of 

320 LHP., and one of 250LHP. Low prices.—Full 
particulars on application to N 550, Offices of Enat- 


NEERING. — N 550 
Son & Co., Lid., 


Cilayt ton, 

have the following MILD STEEL ‘BOILERS i in 
stock READY for DELIVERY: One 8 ft. by 36 ft., 
and one 7 ft. 6in. by 28 ft., both for a working pressure 
of 150lb. per square inch. Others in pro; 
Prices and particulars on application to the Works, 
Hunslet, Leeds. L 86? 











ecomotive Tank Engines 
always in stock or progress.—HUDSWELL, 
CLARKE & CO., Railway Foundry, Leeds, Sole Makers 
of “ RODGERS’ PULLEYS s” (Bevistered). Entirely 
Wrought Iron. See Illus. Advt., p 53. Od 647 
4 or 6 


[lank Leeomotives, 


wheels coupled. Sp tion and workman- 
ship equal to Main Line ines.—Apply to R. & W. 
HAWTHORN, LESLIE & OO., Ltd., eers, New- 
castle-on- ‘Tyne. See Advt., last week, page 63. 2142 


Lecomotives on Sale. In 


Progress, near completion.—Two COMPOUND 
LOCO.’S, 14 in. and 20 in. by 20 in. stroke (Worsdell 
and Von Borries’ system), four-wheel coupled and four- 
wheel bogie. Tenders, 2000 gallons, on two four- 
wheeled bogies; metre gauge. Engines could be 
converted to high ressure, or gauge to 3 ft. 6 in. if 
required.—Apply, NASMYTH, WILSON & CO., Lp. “* 
Patricroft, Manchester. M 35 


Ke Sale :— 


40 LOCOMOTIVES, various sizes. 

LOCO. BOILERS, 50HP., 40HP.,30HP., 1OHP., 8 HP. 

AIR C OMPRESSOR, with owe of 16 in, steam, 24 in. 
air cyls., 3 ft. stroke. Splendid condition. 

CENTRIFU GAL PUMPS, 12in., 10in., 9in., Sin., Gin. 
deliveries. 

Powerful PLATEN SHEARING MACHINE, with En- 
gine Blades 7 ft. 6in. long, Engine, 15 in. cyl., 18 in. 
stroke. 

One excellent 36 in. Treble-geared LATH 

One excellent 11 ft. arm Radial DRILLING | MACHINE, 
double-geared, 3in. spindle, arm rise and fall 12 ft. 

Double-ended PUNCHING and SHEARING MA- 
CHINE, to punch and shear 1}, gap 21 in. deep. 
Excellent order. HP., 5 HP. 

PORTABLE ENGINES, 14 HP., 12 HP. 8 HP., 7 HP., 

Shaftings, Pulleys, Bearings, Couplings. 

Machinery let out on hire. Catalogue on application. 

Inspection of Stock invited. 
THOS. W. WARD, 2242 
Ausion Works, SAVILE STREET, SHEFFIELD. 
Telegraphic Address: ‘* Forward, Sheffield.” 


Brdiore’s_ High-class Ma- 
CHINERY OILS and ER GREASES. 
eta on the market. 


The best and chea) Successfully 
used and most hig ei. of by thousands of leading 
es, circulars and prices, 


firms.—For postsroe, 
address, JO. DFORD' & & SONS, Li 
Agents wan aos 


Telegraphic addrese ‘‘ Lubricants.” 
Begshaw's Wrought-iron Pul- 
LEYS, as used in Government Departments, 


are the strongest, cheapest and best in the market. 
Quick delivery given. Illustrated price list, t 














MISCELLANEOOS. 
dward Rushton, Son, and 


Gonaait 13 ao Street, Manchester, 
and 4 Buildings, Lo den, EC., undertake 
oe VALUATIONS and ALES. by ‘AUCTION of 
INEERING and other WORKS, PLANT and 

MACHENERY. 





Deraitep DescriprivE INVENTORIES prepared by com- 
tent assistants, and Valuations made for the 
lormation of Concerns into Limited Liability 
es Partnership, Transfer, Insurance, and 
other pu 
Saues By Auction orn Privates Treaty of Concerns in 
Liquidation or otherwise. 
SETTLEMENT OF Fire Losszs undertaken on behalf 
of the assured only. . 2043 


LIGHT RAILWAYS.—Deposit or Puans, May, 1897. 


Rot. J. Cook & Hammond, 
eee ~. . in — 1860. 
rs an 
CARTOONS AND DIAGRAMS, 
Any size to 50 ft. square in one 
for Parliamentary Committees, Public 





— _ 
eetings, &. 


2 & 3, TOTHILL STR: , WESTMINSTER. 
Teleg. Address: ‘‘Cartoons, London.” Tel. No. 3185. 
ENGINEERS AND MACHINE PATTERN MAKERS. 


owler - oe 
Central Steam Pattern Works, 
BARKER GATE, NOTTINGHAM. 
Send for Estimates. 


ohn Norm aa, 
Engineer, Millwright, Boilermaker, 
Consulting Engineer & Licensed Valuer of Machinery, 
, St. Vincent Street, Glasgow. 9486 
Plans and Specifications made out as required. 
Kesson ( - 
KESSON & & CAMPBELL 
Land and Marine Engineer, Shipbuilder, 
iemeniiien and Ironfounder, Consulting Engineer, 


and Licensed Valuator. Plans and Specifications 
prepared. 70, Wellington Street, Glasgow. 1979 


R. me 


M odel Maker. 
ot 1870. 
Removed to 
1 and 2, HAM YARD, 
GREAT WINDMILL STREET, w. 2340 
Telegraphic Address :—‘‘ Modeling, London.” 


[wings Plans, Tracings, 
&&., executed with Accuracy and itch, on 
moderate terms, by MESSER and THORP Mecha: 
and Genaval Draughtsmen, 8, Quality Court, 
ancery Lane, W. 
M. & T. are tharoughly practical Engineers. 


yy : Tracings, Sun 
PRINTS EXECUTED with accuracy and 
espatch. Prints by electric process.—The CENTRAL 
DRAWING OFFICE CO., 40, St. Enoch Square, 
Glasgow. Telegrams, “Tracing, ” Glasgow. 1904 


‘| Drawing s, Estimates and 


SPECIFI Bt for machinery, &., PRE- 
PARED by practical engineer of 22 years’ general 
experience.—P. BAYLIS, A.M.I.C.E., 44, Metropolitan 
Buildings, 63, Queen V: ictoria Street, E. 0. N 370 





2337 


























N otice te to Inventors.—Société 
DES ET DE CONSTRUCTIONS 
D'USINES. go 72, Rue Louis Blanc, Paris.— 
Directeur Général, V. DAIX, Consulting Engineer 
and Chemist, Chevalier of the Legion of Honour. 
PATENTS "TAKEN OUT and INTRODUCED. 
Engineers’ Office and Laboratory for yore ati 
Trials, and Demonstrationsof the newest A usand 
most recent a reaang s. Construction an ent in 
Workshops. jigns. Researches. Copies of all Pat o0 


Working Cap ital. — Estab- 
rms can evo same by getting 
thelr own AGGEPTANOES DISCOUNTED.—Adadreas, 

JREDIT, care of Goutp’s Advertising Offices, 54, New 
Oaford Street, London. H 907 


ihe Kclipse Bank Envelope 


is the only 0m envelope that is opaque, light, 

and strong. Su —— aH others for foreign use.— 
Patentees, ALEXANDER THOMSON, Manchester, Ld., 

Stationers, Printers, &., 8, Princess Street, Manchester. 

23038 





Mangane anganese Bronze, Manga- 


NESE ALLOYS, Phosphor renee, Phosphor 


Tungsten, 
spec: 
A. KEIFFENHEIM, ewcastle-on-Tyne. 2289 2289 


Alloys, Ferro-Chrome, Ferro-Tungsten, 
Chrome Ore and ial alloys and metals. 





ing rules for trausmission of power by wheels, belts, 
ropes, and shafts, free.—J. BAGSHAW & SONS, Lrn., 
Engineers, Batley , Yorkshire. 2160 


Yau auxhall Donkey Pumps.— 

These Pumps still maintain their position in 
regard to price, efficiency and quality, against the 
numerous competitors which have from time to time 
arisen since their first introduction. A large stock is 
always on hand from which orders can be promptly 
executed.—THE VAUXHALL IRONWORKS COM- 
PANY, Lav., Wandsworth Road, London, 8.W. 1261 














AUCTION SALES. 
MARYPORT IRONWORKS, CUMBERLAND. 


Kendall & Son are In- 


e structed to SELL by PUBLIC AUCTION, * 
the above Works, on WrpNESDAY, JULY 14th, 1897, 
valuable assortment of PLANT and MACHINERY, 
WORK TOOLS, &c., including five four-wheel Loco- 
motive Engines, two pair Horizontal Engines, Punch- 
ing, Shearing and Drilling Machines ; Lathes, Cranes, 
Ballast Wagons, &c., &c. 

Sale to commence at Eleven o'clock in the Toredae: 
Catalogues — ’ be had on and after Tu 
July 6th, on application to Messrs. KENDALL ont 
SON, Auctioneers, Maryport. N 553 





Hyaraulic & Other Machine 

TOOLS FOR SHIPBUILDERS, BOILERMAKERS, &. 

HUGH SMITH & ©O., POSSIL ENGINE "WORKS, 
GLASGOW (See Advt., last week, page 27). 1538 


[ ittlejohn & Service, Thorn 

Iron WorkKS, JOHNSTONE, near Guascow. Orane 
Makers of all t ‘vee. also Shipbuilders’ Machine Tools. 
See illustrated advertisement every alternate week. 
2069 








ailway Crossings and 

SWITCHES.—THE TYLER & ELLIS 

MANUFACTURING CO., Lrp., 20, New Bridge 
Street, London, E.C. Telegrams : Biceps, London. 
1 





isinte atin and Screenin 
Di gr aeaiihicne 8 

Newest MACWINES. Best Resvits. 2276 
THE HARDY PATENT PICK CO., Lp., Sheffield. 


eo to Engineers.—Use 
my Sy Cranks (Cheapest and Best) for Engines, 
otations on receipt of sketch.—THE 
RANK & IRON CO., Lap., Grantham. 





ream 





2359 


At Estate in Hungary, with 


extensive =) in the Transy] 
excellent Iron and Coal Mines, 4 OFFERS = 
EXPLOITATION. A railway will be ‘ened next 


ag Ample water power.—For particulars add 
r. H. KOENIG, Gueter Inspector, Roemerstrass 
Laibach, Carnolia. : an NEG 


Pulsemeter Steam Pumps on 
HIRE, with or without : Seon, » fitti 
-. a tion of —. by y arrangement Telen 
Sok kept of all saesPU ENG INEERe 
ING » Lap., Nine Elms Iron Works, London, S.W. 
2355, 


Portable Engines on Hire,— 


4 to 30 HP. PORTABLES, of the newest con- 
struction, ready for immediate deliv ery. Also smaller 
Engines and Boilers of Portable and Vertical type. 

HENRY SYKES, 66, Bankside, an, 8.E. 
Telephone "No. 4565 (Hop). 2358. 


(jloucester Railway 
anp WAGON COMPANY, Lmourtep. 
ers of Railw: Vehicles | les for Cash 

Mak ay pao icles for Cash and Deferred 











Carriage 


Owners of several thousand Mineral Wagons for 
letting on hire. 

Maintenance undertaken by contract and otherwise, 

Makers of vehicles for ordinary roads. 


Lonvon : 26, Parliament Street, S.W.; and 
110, Cannon Street, E.C. 


Head Offices, Show Rooms an and Works at nd 
A. SLATER, General | Manager. 


| D>tlington Wag Wagon and En Engi- 
G@ COMPANY, LIMITED, 

MAKERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY 


DESCRIPTION, WHEELS AND AXLES, 
BRIDGES, GIRDERS, ROOFS, &. 








——— 2014 
OFFICES AND WORKS: DARLINGTON. 


[['heAshbury RailwayCarriage 


AND IRON COMPANY, (Limited), 
, Manchester. 
BAILWAY CARRIAGES, 


CARS. Also Cars for Elec: 
tric and Light Railways, Railway Ironwork, hen) 
and W; ko | ansell’s Wood Gentred Whee ; 
Hydra fo Pressed — ym a ee 
Bridgewor rntables, Water umns, Buil 
tyne el ra ore 

‘agons or or for deferred ent, 
London Office: 7, Victoria Street, S. _ Od 501 





MANUFACTURERS © ot 
WAGONS, and TRAMWAY 





Tus Guaseow ROLLING Stock AND PLANT WoRgS. 


Ht, Nelson & Co., Ltd., 


Railway Wagon Builders and Makers of Wheels 
and Axles. Contractors for Railway and Tramway 
Construction and Materials, and 
ROLLING STOCK OF EVERY DESCRIPTION. 
Foreines, SMITHWORK, IRON AND Brass OAstINas. 


2318 
Registered Office : 27, St. Vincent Place, G1 
London Office : 11, Queen Victoria Street, EC. 





Pp & W. MacLellan, Limited, 
e OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 

RAILWAY IRONWORK, BRIDGES, ROOFING, &o. 

Chief Offices: 129, Trongate, @uascow. 8547 

Registered Office : 8, Gt. Winchester St., London, E.0. 


R Y. Pickering & Co., Ltd., 


Makers of all _ Moe of 
RAILWAY WAGONS, including TANK WAGONS, 
WHEELS and AXLES (either with Cast or 
Hydraulic Pressed Wrought - iron Bosses), and 
WAGON MOUNTINGS. 
Wagons supplied for Cash, on Purchase Lease, or 
Simple Hire. 


CutrF Orrices & Works: WISHAW, near GLASGOW. 
LONDON Orrice: 8, Victorta St., WESTMINSTER, S.W. 


[tne Oldbury Railway Carriage 


AND WAGON COMPANY, Limited, 
ESTABLISHED 1847. 

Outpsury Worgs, near BirMINGHAM, Manufacturers of 

RAILWAY CARRIAGES, WAGONS and TRAMCARS, 

and every description of IRONWORK, either for: 

Gash or for Payment over a period of years. way 

Wagons for Hire. 


Chief Offices— 
OLDBURY WORKS, near seurnes <>. 
London Offices— 
7a, LAURENCE POUNTNEY HILL, E.C. 
The Engineering Telegraph Code used. 


[the Midland Ry. Carriage 
AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, ” TRAM- 
GARS, WAGONS, and RAILWAY IRONWORK of’ 
every ‘description. Wagons built for Cash, Deferred 
ent, or Hire. E. JACKSON, Secretary. 

Offices: MipLAND WORKS, BIRMINGHAM. 
Branch Works: ABBEY WORKS, 


London Office: Surrotk Hovss, Laurence PounTNEY 
fhe Metro opolitan Railway 
ey Werke. Bi & ony ean _— 
pond wae = Sons, aires a Prone 
— Wagons, and way 


eos of ever eve 
saan ES and WAGONS built for- 
CASH” PAYMENTS EX- 


gases 
A 


and other WAGONS to 




















HAM. 
Wi peat Eastern RAI.way, 
Branch noun Worke—Great OA bob? 
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: SPECIALITIES: git ot 
FORGED STEEL AND IRON CRANKSHAFTS. THE, UN 
SHAFTING, SOLID AND HOLLOW. De “eee 


“i | STERN FRAMES, RUDDERS, 


AND SHAFT ‘BRACKETS. 
cO- CASTINGS 


Xe Up to any Weight. 
| 
OR i 


Gt 
4 ih 
E 


STEEL 









STEEL & IRON 





UP TO ANY WEIGHT. A esse 
Single-Throw Orankshafts, up G 9 oF sa 
to 25 in. diam. supplied, 6? po 
finished in Two to 30 qe 
Six Days. of 40" os 
es” STEEL CASTINGS 
by Improved Open- 
b Hearth Method. : : — 
1 CONTRACTORS TO H.M. AND FOREIGN GOVERNMENTS, PRINCIPAL ‘STEAMSHIP LINES, AND RAILWAY COMPANIES. ' " 








Tuck's Genuine ii 


ARE ONLY MANUFACTURED BY 


io CE & CO., LIMIET=E DD 


116, CANNON STREET, LONDON, 
And at Liverpool, Cardiff, Newport, Barry, Southampton, Dublin, and Melbourne. 


‘S=” mNDIA-RUBBER, LEATHER & ASBESTOS GOODS. 


MARK. 
Works—INDIA-RUBBER and PACKINGS, Lambeth; LEATHER, Liverpool; ASBESTOS, Cardift. 


TRADE 











The“TRUSTY”’ OIL & GAS EN GIN ES 


STAND 72, R.A.S.E., MANCHESTER. 


June 23rd to 29th, 1897. 








IN ALL SIZES 


FROM 


1 to 50 = 


B.HP. i a a. ——. 2 ecient Sictann 
/ A tas J a\e ot A 





Prices and Particulars 
0D application to 


THE “TRUSTY” ENGINE WORKS. CHELTENHAM. =" 
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BRITANNIA WORKS, GAINSBOROUGH. 34 Oremus, Snow Rovun't Ovens a2 
crmamiponentianigeress: sx GAINSBORO’.” ee 79, Farringdon Rd., LONDON,E.C, 


Nuwiy Dasicnap Tlustrated Catalogues in English and Fi Languages. i Telegrams “ ENGINE, LONDON.” Telephone No. 6648, 
QUICK-SPEED HORIZONTAL 9 : x 
ENGINES. with Ourrent Prices, free on application. | mot Clive yo Binoet, CALCUTTA. 


HIGH-CLASS be £... “i OVER 


BOILERS q ” =) ‘on : ‘ it #50 GOLD AND SILVER “aig 


“soy se 


FBV 


Ubi 








suena OY) 


OF ALL | KINDS. 





New.y Dasienep 
VERTICAL ENGINES. 


— ~ Nuwiy Dasienep ee a Sa, 
FIXED ENGINES, VERTICAL ENGINES PORTABLE VERTICAL HIGH-CLASS HORIZONTAL waliescan. ENGINES, with F . : 
with Loco, Boilers. and BOILERS. ENGINES. ENGINES. Loeo. Boilers. WINDING and HAULING ; ENGINES. 


seen 
HiICH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS 


FOR CYLINDERS AND VALVES, 


EEAYVT ZT BEARINGS, SHAETZTING, AND BIGH-SPABAYD MAcCHUINADR®. 
Leave no Dirt or Deposit about Piston, Boilers, or Condensers. 














HEAVY DARK OILS for Cytinpers. CLEAR PALE OILS for Dynamo Machines and General Lubrication, 
SPECIAL OILS for Special Purposes to suit all Customers. 


PRICES, SAMPLES, AND ALL PARTICULARS MAY BE HAD OF THE MANUFACTURERS. 2152 


ENGELBERT & CO., 44-47, a LONDON, E.C. 


Ro al Lett Patent. = BUTLER S 
“By Royal Letters Paten PATENT ROLLED 3 nanan 


8 SHAFTING = Gigs alee tooruincs. 


The Kirkstall Forge Co., Leeds, 
IN IRON AND STEEL SOLE MAKERS, 10 


ENCINE ) LOOM 
MACHINERY > Tn SPINDLE 


CYLINDER | io ue 
| | CAS ENCINE 
SHAFTING , | | seth 


AXLE CELEBRATED FIRST-CLASS 


unt ime) T TBRICA TING OLTLss) mune 


and CYLINDER Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. WIRE ROPE 
LOCOMOTIVE | anrnowis assem: “Ragosine, xondon.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, Z, tetepnone xo. 121, 20 | CYCLE, &C. 


SMITH & COVENTRY, LO. Manchester, waa cone tee ee Ss 


MILLING MACHINES. PATENT in REST ee LATHES IMPROVED DRILLING MACHINES. TWIST DRILLS. 
© ATENT BRASS FINISHERS’ LATHES. for Stud and Screw Making. PLANING AND SHAPING MACHINES. STANDARD AND WORKSHOP GAUGES. 
IMPROVED TURNING and BORING MILLS. PATENT SIDE PLANING MACHINES. LATHES, &c., &c. MILLING CUTTERS, RHYMERS, &c. 


IMPROVED MILLING MACHINES. 
} 
































| 
| 
| 
} 
| 
j 
| 
| 


| 


ir ~C Size, AUTOMATIC MILLING MACHINE.’ . Ay A Size, HORIZONTAL MILLING MACHINE. 
Built in Three Sizes. No. 3 VERTICAL MILLING | MACHINE. Built in Four Sizes. Built in Three Sizes. 2271 





EXTENSIVELY USED FOR ELECTRIC LIGHT WORK, ENGINES AND DYNAMOS, 
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